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EXECUTIVE SUMMARY

Crop production in Poland is an important factor affecting the social and economic
development of the country. Almost one-half (46%) of the land mass of Poland is under
cultivation. More than one quarter (27%) of the work force is employed in agriculture, which
accounts for approximately 15% of the gross national product of Poland. Cereals including
rye, wheat, barley, oats, and other mixed grains are among the principal crops in the country
produced on about 40% of the total land under cultivation. Potato and sugar beet are also
major crops followed by vegetables and fruits. Crop production in Poland is an important
component of the economy. Reduced production can require substantial cereal imports
placing an increased burden on the trade balance. Improvement of crop yields therefore is
a matter of high priority for the Government of Poland.
Among the various fields of agricultural research explored worldwide to find ways of
increasing crop production, mutation breeding and related biotechnologies for the
production of higher yielding crop varieties have produced outstanding results and provide
great expectations for the future. Since the first application of mutation techniques to modern
plant breeding in the early 1940's hundreds of new varieties have been officially released
throughout the world, and others are approved for registration.
The final evaluation of promising breeding lines may involve observation in the field
to measure performance during the growth cycle with yield and quality testing, usually over
a period of several years and at several representative field sites. The overall process of
mutation breeding including the selection, testing and official release of new varieties
generally takes several years and often over a decade to achieve.
Project POL/5/006 was initiated in 1985 to assist the Government of Poland in improving
the mutation breeding efforts in the country to promote the development of new and higher
yielding crop varieties. The difficult economic situation in the country at this time restricted the
procurement of special equipment, spare parts and supplies from abroad and, therefore,
impeded research and development work in this field. The project was implemented using
a distinctive approach and design characterized by having six recipient institutions and the
establishment of one central gamma-irradiation facility to be made available to all
participating institutions for mutation induction. The project was formally closed in 1989.
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The review of project POL/5/006 was undertaken in accord with the expressed wishes
of the Board of Governors for selected ex-post evaluations of completed projects. The main
purpose of the review was to ascertain if the project objectives were achieved, and to
determine what impact the technical assistance provided may have had on continued postproject and current plant breeding programmes in Poland.
A desk evaluation review of the project was undertaken. The review process included,
as a first step, a thorough study of the files and documents available at Agency Headquarters
and extensive discussions with IAEA personnel involved in the project. This was followed with
a questionnaire to major recipient institutions of project POL/5/006, which would provide data
on past and current activities related to the completed project not otherwise available.

ACCOMPLISHMENTS
Project POL75/006 provided a total of 2 months of expert services and equipment
valued at $ 304 805. Ten fellowships and one scientific visit provided a total of seventy-three
months of training to local staff from global fellowship funds outside of the project. Total
expenditures for the scientific visit and fellowship training amounted to $ 115 041.
The procurement and installation of the 12,600 Ci gamma irradiator relatively early in
the project (January 1986) was key to the timely initiation of project activities. The gamma
radiation source was installed at the Botanical Garden of the Polish Academy of Sciences,
Warsaw as the focal point for gamma radiation induced mutations for plant breeding
programmes of the recipient institutions of project POL/5/006. The Botanical Garden offered
irradiation services for plant mutagenesis on a cost-free basis to the institutions participating
in project POL75/006 as well as to all institutions in the country that would have a need for this
facility for mutation breeding. Local facilities for the storage of samples prior to or following
irradiation such as growth chambers, refrigerators and freezers were also made available to
persons using the gamma radiation source. Over twenty plant breeding institutions from
various parts of the country had made use of this facility during 1986-1987.
Field and laboratory equipment required for mutation breeding research were
provided to the six recipient institutions. No problems were encountered in the timing of
procurement and delivery of equipment to recipient institutes for laboratory and field studies.
The equipment in general included field sowing machines, plot combine harvesters,
laboratory threshers and special laboratory equipment and supplies including tissue culture
equipment, microscopes and chemicals. Some institutions were provided with much more
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equipment than others according to need. The Plant Breeding and Acclimatization Institute
at Radzikow, Blonie received only one piece of equipment. This institute was well equipped
already in comparison, as it was one of the main recipient institutions of the FAO/UNDP
projects POL/77/007 and POL/81/005 in conventional plant breeding. It also received
assistance up to 1987 for soybean breeding research through the IAEA's Coordinated
Research Programme (CRP).
All expert tasks were implemented as planned in a timely manner. The assignments
were all short, ranging from 2 days to 3 weeks in duration, and all were carried out by Agency
staff.
Very early in the project (February 1985) the expert mission of Brunner was vital to the
prompt procurement and installation of the gamma irradiator. This expert mission (Task 01)
was implemented in two assignments. The first required the expert's advice on the building
design and equipment characteristics prior to the installation of the gamma radiation source.
The second assignment (June 1986) was essential to train the counterpart staff on the proper
utilization of the gamma radiation source for efficient mutation induction in crops.
Expert task 03 "Co-ordination of Activities" was implemented to organize project
activities among the several recipient institutions. This was planned to take place on an
annual basis as a project workshop in the country. At such a workshop an Agency technical
officer would meet with representatives of the recipient institutions for an assessment of
progress in reaching project objectives and for a review of assistance provided and future
project needs. The Head of the Plant Breeding and Genetics Section (Micke) was selected
for this task, and workshops were held in September 1985 and in conjunction with a national
training course in June 1986. At the first workshop representatives of the Plant Breeding and
Acclimatization Institute at Radzikow, Blonie and Department of Cereals, Plant Breeding and
Acclimatization Institute, Krakow were not present. All recipient institutions with the exception
of the Plant Breeding and Acclimatization Institute at Radzikow, Blonie participated in the
second workshop.
A National Training Course on Plant Breeding Using Induced Mutations was
implemented in June 1986 under the project (Task 04). The training course afforded junior
plant breeders in the country with an awareness of the current status of mutation breeding
technology and the availability of the IBL 337 gamma irradiator provided under the project
for mutation induction to all interested plant breeding institutions in the country. Seventeen
plant breeders and geneticists, all from different plant breeding stations and institutes in the
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country, participated in the course. The participants were given the opportunity to evaluate
anonymously the value of the course. All considered themselves to have acquired a new
research method, and they all stated their intention to begin mutation breeding in their work.
Lectures were given by staff of the Joint FAO/IAEA Division together with representatives of the
six recipient institutions of project POL/5/006. This provided an ideal forum for the second
project workshop to review the progress made in meeting project objectives and future
project needs.
Staff from five of the six recipient institutions were granted fellowship training related
to the project. Most of the fellowships were implemented during 1987 and 1988, because
nominations for fellowships were only first received in 1986, one year after project approval.
Nevertheless, fellowship training was an important input to the project, as the shortage of
convertible currency was an obstacle to travel and training abroad. The new technology
acquired through fellowship training was expected to provide an impetus to the spread of
improved mutation breeding programmes in the country.
An assessment of the progress made on the technical aspects of the project was
possible from (i) reports presented by representatives of the recipient institutions at the two
project workshops in 1985 and 1986, (ii) Interim Project Implementation Reports submitted in
1985, (iii) field excursions of technical officers (Micke and Maluszynski) during 1985 and 1986
and (iv) progress reports of the six recipient institutions submitted to the Agency in mid 1987
in conjunction with a request for continuation of the project (Phase II) submitted to the Agency
by the Government of Poland.
Project POL/5/006 essentially came to an end in 1987, when the lion's share of the
project was completed. Only $ 1 571 of equipment was provided in 1988, and the project was
formally closed in 1989.
Toward the end of the project in mid 1987 all six recipient institutions maintained a
high volume and momentum of work for the development of genetically improved crop
cultivars, which could be released eventually for use by farmers. Radiation and chemical
induced mutants of different crop species were used to supplement the germplasm needed
to develop the new and improved crop cultivars. Each of the recipient institutions worked
toward the improvement of different crop cultivars and the pace of research work had
increased to such an extent that the Technical Officer (Micke) considered in 1987 the possible
advantages of a national mutation breeding co-ordination committee. This was a
consideration made in view of the possibility of project continuation as Phase II in 1988. From

- v

-

information provided by the last progress reports received in mid 1987, the crops studied and
progress made by each institute on improving these cultivars are the following:
•
•
•

•

•

•

Botanical Garden of the Polish Academy of Sciences. Warsaw
Work was in progress on increasing the genetic variability among
rye, winter triticale and lupines.
Plant Breeding and Acclimatization Institute. Radzikow. Blonie
Field evaluation of advanced soybean mutants was in progress.
Poznanska Hodowla Roslin Plant Breeding Station. WSatrowo
Research was underway on radiation induced mutation in pea
and faba bean. Pea stock had been submitted to national trials in the
Center of Investigation of Varieties (COBO).
Plant Breeding Station. Potanowice-Lagiewniki. Kruszwica
Research was widened to include the introduction of mutants to
spring wheat and barley breeding programmes. Field evaluation of
mutated lines was in progress.
Department of Genetics. Silesian University. Katowice
Selection work on new barley mutants was carried out in
collaboration with the Plant Breeding Station at Polanowice-Lagiewniki.
Collaboration with IHAR Plant Breeding Station, Bakow began in 1987 with
the goal of obtaining mutants of winter barley. Co-operation with other
stations interested in obtaining mutants of lupine and oats was initiated.
Department of Cereals. Plant Breeding and Acclimatization Institute.
Krakow
Research was focused on semi-dwarf forms of winter triticale and
the evaluation of mutants in field experiments.
Two TC Project Requests submitted by the Government of Poland in 1989 for further

technical assistance in the field of mutation breeding indicated that work had continued
along these lines and Agency assistance was still needed. One of the requests for technical
assistance entitled "Mutation Breeding and Other Biotechnology Methods (POL/5/008 a/) is
currently an approved footnote a/ project under the IAEA's 1993-1994 Regular Programme.
The project calls for assistance in modernization of mutation plant breeding in Poland with the
use of biotechnology methods. If financial resources are found, the project will be
implemented at the Department of Genetics, Silesian University, Katowice.
No fellowship training in mutation breeding was provided in Poland prior to the
implementation of project POL/5/006. Since the onset of the project, 33 Fellows and Scientific
Visitors from all regions of the world had received a combined 204 months of training at the
six recipient institutions as well as others in Poland during the period 1985-1993. The largest
number of Fellows were trained at the Department of Genetics, Silesian University, Katowice,
which hosted two Postgraduate Fellowship Group-Training Programmes during Jan. - Dec.
1990 and Feb. 1992 - Feb. 1993. A third group-training programme is planned to take place
at the Department of Genetics for eight Fellows from all regions starting Feb. 1994 and ending
Jan. 1995.
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Project POL/5/006 marked the beginning of IAEA expert services from Poland in the field
of mutation breeding. Three scientists connected with project POL/5/006 became Agency
experts to Member States following the initiation of project activities in 1985. No scientists from
Poland had provided expert services in mutation breeding prior to project POL/5/006.

FINDINGS
The immediate objectives of project POL/5/006, to contribute significantly to the plant
breeding efforts in Poland and promote the development of new and valuable crop plant
varieties, have been achieved. After three years of project implementation in 1987 the volume
and momentum of work of the recipient institutions in Poland had increased greatly and with
promising success towards the development of higher yielding crop cultivars.
At the time of project approval the currency mechanisms used and economic situation
in the country were obstacles to the importation of vital research equipment and materials
and to scientific exchange with many of the more developed countries of the world. The
specific laboratory and field equipment procured and the fellowship training provided
through the project did contribute in a large way to the plant breeding efforts in Poland.
Numerous institutions in Poland carry out research in plant breeding for crop
improvement. Among these, six were selected in 1984 as recipient institutions to project
POL/5/006. At that time only a small number of the plant breeding institutions in the country
had a radiation source at their disposal for mutation induction to supplement the germplasm
needed for the development of new and improved crop cultivars. An obstacle to the use of
radiation for the induction of mutations in plants was the high cost of a radiation source or the
cost for an irradiation service. The idea, therefore, to procure a gamma radiation source
under the project and to make it available on a cost-free basis to all plant breeding
institutions in the country had a successful outcome. Over twenty institutions from various parts
of the country made use of this facility for plant mutation induction during 1986-1987.
The quest for improved crop cultivars through mutation breeding differed in approach
among the six recipient institutes. Some institutes used chemical agents, fast neutrons and Xrays in addition to the gamma radiation source provided by the Agency for mutation
induction. Plant tissue culture techniques were used at some institutions and the crops studied
also differed. However, in all cases the work was directed toward the improvement of cereals
and legumes which are the principal crops of the country. The quality and level of production
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of these crops can have an affect on the trade balance and economy of the country.
The last progress reports were made by the recipient institutions in 1987 in conjunction
with the request for project continuation as Phase II. These reports indicated that work at each
institute was well underway toward finding higher yielding crop cultivars. The Technical Officer
(Mickej noted then that the volume and momentum of work was high and that each institute
was striving for the development of genetically improved crop cultivars that could be
released to farmers in Poland. The project request submitted to the Agency in 1987 noted also
that small amounts of convertible currency were still needed at the time to continue, at a high
standard, the mutation breeding programmes initiated in the first phase of the project and
to prepare material for new improved cultivars.
It is unfortunate that continuation of the project under Phase II was not possible. The
recipient institutions were making good progress, and the economic situation together with
problems in foreign exchange still hampered scientific research in the country. Furthermore,
the endeavor to achieve the ultimate project objectives of increasing agricultural production
through more productive, higher quality and more resistant crop cultivars is a process that
generally takes over a decade to achieve under optimum circumstances in mutation
breeding programmes. An additional three or more years of input from the Agency, even at
a reduced scale would have helped maintain the high momentum of work needed to reach
project objectives in reasonable time and, concurrently, keep the Agency abreast of the
progress made toward these goals.
As funds were not made available for Phase II of this project, no further progress
reports were received after 1987 and information was lacking concerning the post-project
and current mutation breeding programmes at the institutions concerned. However,
questionnaires sent to four of the major recipient institutions in July 1993 did provide
information concerning the degree to which work has continued at the institutions concerned
after the termination of the project and whether the long-term objectives of the project have
been achieved or are expected to be reached in the foreseeable future.
Information provided from the questionnaires did indicate that two recipient institutes,
Plant Breeding Stations at Wiatrowo and Polanowice-Lagiewniki, did not experience any
reduction in breeding activity upon completion of the project. These institutes rely less on
expensive imported expendable supplies to carry out breeding and field testing of mutant
lines. The pace of the research activities at the other two institutes diminished to some extent
with the curtailment of Agency support. The institutions, namely, the Botanical Garden of the
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Polish Academy of Sciences at Warsaw and the Department of Genetics. Silesian University
at Katowice use biotechnology in combination with radiation-induced mutagenesis, chemical
mutagenesis as well as tissue culture techniques, which require expensive chemicals,
laboratory supplies and glassware. A termination of large inputs of Agency assistance would
result inevitably in some reduction in activity. This is understandable also in light of the
continuing need of the institutes for assistance in 1987 when Poland requested project
continuation as Phase II.
The long-term project objective of increasing agricultural production through more
productive, higher quality and more resistant crop cultivars is partially achieved. The full
achievement of this objective will require over a decade of research and field trials. Work
towards the release of more productive cultivars for agricultural use in the country is
underway. The Botanical Garden of the Polish Academy of Sciences, Warsaw and the
Department of Genetics, Silesian University have provided pre-breeding material obtained by
mutagenesis to plant breeding stations for breeding and field trials, which are prerequisites
for the selection of more productive cultivars. Semidwarf mutants of cereals and early
maturing forms of lupin mutants have been provided by the Botanical Garden to plant
breeding stations. The Plant Breeding Station at Wiatrowo has obtained advanced breeding
lines of pea and lupin as well as a more productive mutant cultivar of pea (cv. Kwestor) with
the highest dry seed yield among all registered cultivars in Poland. At Polanowice-Lagiewnike
the Plant Breeding Station has selected many advanced breeding lines of barley and a
possible cultivar of spring wheat (POA 291) now undergoing tests in national trials.

The establishment of a central irradiation facility available on a cost-free basis to all
mutation breeding institutions in the country did enhance co-operation at the national level.
The project also stimulated co-operation particularly between the institutions working on
mutation induction and the plant breeding stations.
Project POL/5/006 did act, in some way, as a catalyst for increased technical cooperation between Poland and other Member States in the field of mutation breeding. Only
after the initiation of project POL/5/006 did institutions in Poland provide fellowship training in
mutation breeding for scientists from other developing Member States. Also scientists
connected with project POL/5/006 were the first IAEA experts from Poland in mutation breeding
to provide services for the implementation of technical co-operation projects in other countries
of the world.
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RECOMMENDATIONS
1.

Serious consideration should be given to maintaining technical co-operation
projects in mutation breeding active with IAEA inputs continuing for a prolonged
period of time particularly when recipient institutions are making good progress
and there is a continuing need for assistance. Under optimum circumstances
mutation breeding programmes often require over a decade for the selection,
testing and official release of new approved cultivars to farmers. Extended
assistance, even at a reduced scale, would help keep the IAEA abreast of progress
and assure the achievement of project objectives in reasonable time.
This recommendation should hold for projects in many fields where long-term
objectives can be reached in about a ten-year period provided good progress is
made after initial Agency inputs and there remains a continuing need for
assistance. Prolonged contact with projects, even through small amounts of
assistance, can help recipient countries achieve sustainable activity in the field of
research.

2.

The successful experience gained from this project, namely, the provision of a large
piece of equipment made available on a cost-free basis to all research institutions
in the country should be used as an example for other technical co-operation
projects, which may have attributes favorable to such an arrangement.

INTRODUCTION

Crop production in Poland is an important factor affecting the social and economic
development of the country. As much as 46% of the land mass of Poland is under cultivation
(14.4 million hectares). More than one quarter (27%) of the work force is employed in
agriculture, which accounts for approximately 15% of the gross national product of Poland.
Cereals including rye, wheat, barley, oats, and other mixed grains are among the principal
crops in the country produced on about 40% of the total land under cultivation. Potato and
sugar beet are also major crops followed by vegetables and fruits. Crop production in Poland
is an important component of the economy. Reduced production can require substantial
cereal imports placing an additional burden on the trade balance. Improvement of crop
yields therefore is a matter of high priority for the Government of Poland.

Among the various fields of agricultural research explored worldwide to find ways of
increasing crop production, mutation breeding and related biotechnologies for the
production of higher yielding crop varieties have produced outstanding results and provide
great expectations for the future. Since the first application of mutation techniques to modern
plant breeding in the early 1940's hundreds of new varieties have been officially released
throughout the world, and others are approved for registration.
Mutation induction through gene alteration is affected by exposing seeds or other
plant parts to nuclear radiation or chemical mutagens. Genetic engineering and other
biotechnologies with tissue culture techniques are also used to facilitate mutation induction.
Mutants with valuable traits are crossed with many varieties to discern positive and negative
interactions, and genotypes can be selected from progeny which may be superior to existing
varieties. The ultimate goal of most crop breeding projects is to increase yield, and this may
be brought about by selecting mutant lines for certain desirable crop characteristics, among
which the following may be noted:
•

dwarfness and early maturing, particularly of rice, which provide greater grain
yields and permit the planting of a second crop during the same year;

•

resistance to disease and insect pests;
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tolerance to heat, drought, or cold;

•

early maturing permitting an extension of the range of cultivation from warm
to colder regions;

•

suitability for mechanized agriculture, such as uniformity among individual
plants in time of germination, growth rate, size of fruit, and uniformity in
maturity;

•

superior nutritional quality such as protein and amino acid content.

•

superior ornamental plants of economic

importance with appealing

characteristics, such as, longer blooming periods, hardiness, and aesthetic
appeal.
The final evaluation of promising lines may involve observation in the field to measure
performance during the growth cycle with yield and quality testing, usually over a period of
several years and at several representative field sites. The overall process of mutation
breeding including the selection, testing and official release of new approved varieties
generally takes several years and often over a decade to achieve. New varieties may be
patented with all rights of reproduction and sale of the new variety belonging to the breeder.
Prior to the implementation of project POL/5/006 assistance to Poland in the field of
mutation breeding was provided through two research contracts. The contracts were
awarded to the Research Institute of Pomology at Skierniewice in 1972 for the improvement
of apples and cherries, and to the Plant Breeding and Acclimatization Institute at Blonie in
1980 for the improvement of soybean. The latter institute became one of the recipient
institutions in the TC project under review.
Project POL/5/006 was initiated in 1985 to assist the Government of Poland in improving
the mutation breeding efforts in the country to promote the development of new and higher
yielding crop varieties. The difficult economic situation in the country at this time restricted the
procurement of special equipment, spare parts and supplies from abroad and, therefore,
impeded research and development work in this field. The project was implemented using
a distinctive approach and design characterized by having six recipient institutions and the
establishment of one central gamma-irradiation facility to be made available to all
participating institutions for mutation induction. The project was formally closed in 1989.

The review of project POL/5/006 was undertaken in accord with the expressed wishes
of the Board of Governors for selected ex-post evaluations of completed projects. The main
purpose of the review was to ascertain if the project objectives were achieved, and to

-3determine what impact the technical assistance provided may have had on continued postproject and current plant breeding programmes in Poland.
A desk evaluation review of the project was undertaken. The review process included,
as a first step, a thorough examination of the files and documents available at Agency
Headquarters including all expert field reports and extensive discussions with IAEA personnel
involved in the project. This was followed with a questionnaire to major recipient institutions
of project POL/5/006, which would provide data on past and current activities related to the
completed project not otherwise available.
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II

PROJECT UNDER REVIEW

The following section contains a Special Evaluation Review of the IAEA Technical Cooperation Project POL/5/006 "Plant Breeding Using Induced Mutations".
The review was undertaken to assess the overall performance of this project which was
formally closed in 1989. The review may provide information on the medium-term effects of
this technical co-operation project over the years following project completion. Also the
experiences gained with particular reference to the approach taken in project management
and implementation may provide some useful guidelines for future projects.
It must be borne in mind, however, that an evaluation review is but one element of a
critical examination to which there must be a tentative approach and continual testing of its
conclusions, As the Joint Inspection Unit concluded,
One of the most difficult problems which internal
evaluation systems face is the tendency to regard them as a
self-contained management technique which merely needs to
be introduced into an organization to swiftly improve
operations. In fact, evaluation is only a phase - although an
important one - in the basic management cycle. It cannot have
its full impact until it becomes part of a continuing commitment
to development and improvement of the overall management
system. (Second Report on Evaluation in the United Nations
System, para.28, Joint Inspection Unit, JIU, rep.6)
Findings and recommendations are in Sections IV and V of this report.
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FINANCIAL SUMMARY
Project: POL/5/006 "PLANT BREEDING USING INDUCED MUTATIONS"

Current Budget ($)

1985

1986

Experts:

6 900

6 670

120 000

87 000

93 345

4 449

304 794

1987

1988

Total

Equipment:

1987

1988

Total
13 570

Fellowships":

Disbursements (S)

1985

1986

Experts:

2 224

4 375

20 783

66 582

Equipment:

6 599
215 868

1 571

304 805

Fellowships":

'Seventy-two months of fellowship train ng and one me nth of scientific visits were prov'ided from global
funds amounting to $115 041.
1st Recipient Institution: Botanical Gardi3n of the Polish Academy of Sciences, Warsaw
(Counterpart: Boguslciw A. MOLSKI)
2nd Recipient Institution: Plant Breeding and Accllmatiz ation Institute, Radzikow, Blonie
(Counterpart: Henryk CZEMBOR)
3rd Recipient Institution: Poznanska Hod owla Roslin, Pla nt Breeding Station, Wiatrowo
(Counterpart: Wojciec:h Krzysztof SWIE CICKI)
4th Recipient Institution: Plant Breeding Station, Polanovvice-Lagiewniki, Kruszwica
(Counterpart: Roman MADAJEWSKI)
5th Recipient Institution: Department of Genetics, Silesican University, Katowice
(Counterpart: rwona r<darta SZAREJKO )
6th Recipient Institution: Plant Breeding and Acclimatize3tion Inst., Dept. of Cereals, Kra kow
(Counterpart: Stanislaw WEGRZYN)

IAEA Personnel:
Technical Officers:
A. Micke, RIFA (former)
M. Maluszynski, RIFA
Project Officers:
B. Radischat, TCPM (former)
L.A. Kofi, TCPM (former)
M. Samiei, TCPM
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APPROVED PROJECT OBJECTIVES AND ACTIVITIES

As approved in 1985 the project objectives were to contribute significantly to the plant
breeding efforts in Poland and promote the development of new and valuable crop plant
varieties. The ultimate project objectives were to increase agricultural production through
more productive, higher quality and more resistant crop cultivars.
As noted in the introduction the process of mutation breeding and applications of
other biotechnologies, including mutant selection, adequate testing of newly obtained lines
and release of a new variety for agricultural applications can take over a decade to achieve.
Therefore, the project objectives of increasing agricultural production through more
productive, higher quality and more resistant crop cultivars are long-term objectives which
go well beyond the period of this project.
The Agency assisted the Government of Poland by providing a Caesium-137 gamma
irradiator to the Central Botanical Garden of the Polish Academy of Sciences to be made
available to all plant breeding institutions in the country and particularly to the six recipient
institutions that participated in project POL75/006. Agricultural equipment for field trials,
laboratory equipment, chemicals, expert services and training for local scientists were
provided to the participating institutions.
The successful outcome of this project could provide significant returns to the economy
of Poland and to the welfare of the population. As more than a quarter of the work force in
Poland is employed in agriculture, this sector stands to benefit further from improvements in
crop production.
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PROJECT SUMMARY

Activities prior to POL/5/006
Fellowships
Prior to the initiation of project POL/5/006 in 1985 only two fellowships were awarded
to Poland in the field of plant breeding. The first was provided in 1975 to Edward Wladyslaw
Gacek for 12 months of training at the Nuclear Studies Centre at Casaccia, Italy; the second
fellowship was provided in 1979 to Stanislaw Zygmunt Muszynski for nine months training at the
Forestry and Fisheries Institute of Radiation Breeding, Tsukuba, Ibaraki, Japan.
Research Contracts
Prior to the approval of project POL/5/006 two research contracts in mutation breeding
were awarded to research institutes in Poland. The first was granted in 1972 to the Research
Institute of Pomology at Skierniewice. The contract was for research on the development of
compact type mutants in apples and sour cherries with annual support continuing until 1980
and providing US $22 080. A second contract was awarded to the Plant Breeding and
Acclimatization Institute at Blonie in 1980 for research on evaluation of selected mutants as
initial materials for soybean breeding. The contract continued annually until 1987 providing
$12 000 for support of research. The Plant Breeding and Acclimatization Institute at Blonie as
one of the participating institutions in project POL/5/006, therefore, received parallel assistance
via the Coordinated Research Programme (CRP).
TC Project Requests
In early 1984 the National Atomic Energy Agency of Poland submitted four requests for
assistance under the Agency's 1985 technical co-operation programme. Each of the requests
were related to assistance to different institutions in the use of induced mutations in plant
breeding for the improvement of different crops in various parts of the country.
The TC project requests were evaluated by the Technical Officer (Micke) in May 1984.
He recommended that these be combined into one project. The Technical Officer further

RESEARCH CONTRACTS PROVIDED TO POLAND IN MUTATION PLANT BREEDING
RESEARCH CONTRACTS PROVIDED
CONTRACT
NUMBER

CHIEF
INVESTIGATOR

INSTrrUTE

COUNTERPART

CONTRACT TITLE

TO POL/5/006

PERIOD OF
CONTRACT

AMOUNT
PROVIDED

1301/R6/RB

ZAGAJA, S.

Research Institute of Pomology,
Skierniewice

No

Development of Compact Type Mutants In Apples
and Sour Cherries

1972-1980

$ 22 080.

2660/R3/RB

SZYRMER. Jerzy

Plant Breeding and Acclim.
Inst., Blonie

Yes

Evaluation of Selected Mutants as Initial Materials for
Soybean Breeding

1980-1987

S 12 000.

4541/R3/RB

WOLSKI. Tadeusz

Plant Breeding Station,
Danlcowo, Warsaw

No

A Genetic Study on Induced Dwarf Triticale Mutants
for Hybrid Breeding

1986-1992

S 15 500.

4465/R4/RB

SZAREJKO, Iwona M.

Dept. of Genetics. Silesian
University, Katowice

Yes

The Use of Cereal Mutants in Connection with
Doubled Haploids and Heterosis

1986-1991

S 25 000.

5439/R3/RB

OLEJNICZAK. Jan

Polska Akademia Nauk. (PAN),
Poznan

No

Development of a New Crop, Cuphea, as a
Domestic Source of Short Chain Fatty Acids by
Mutagenesis.

1988-1993

S 21 000.

I
oo

-9noted that each of the requests were related to the use of induced mutations in plant
breeding, which is one of the most rewarding agricultural applications of nuclear techniques
with an immense potential of economic benefits. The evaluation of the Technical Officer noted
that the counterpart staff were experienced in induced mutations; however, their practical
success was less than other countries. He stated
"I see the main aim of the project in removing the bottlenecks
that may be responsible for this limited success. The requests
include fellowships and scientific visits, and it could well be that
restrictions in scientific communication imposed by political
circumstances are among negative factors."
The Technical Officer recommended a fact-finding and planning mission to Poland by staff
of the Plant Breeding and Genetics Section in 1984 to correlate the requests and to specify
the real needs; and he recommended a combined TC project to begin in 1985 to provide
for approximately 6 months of scientific visits, a 12-month fellowship, and $80 000 for
equipment and supplies. The project would be supplementary to the ongoing UNDP project
POL/81/005 executed by FAO providing assistance to build up and strengthen the needed
conventional plant breeding programme entitled "Intensification of Plant Breeding and Seed
Production (Phase II - Triticale Breeding").
In May 1984 the IAEA informed the Government of Poland that it would be more
reasonable to merge the four individual TC project requests into one, and to formulate the
expert needs in such a way that one expert might assist the work at various institutions, and
to combine equipment requests in order to use, as much as possible, IAEA equipment on an
agreement basis between the recipient institutions.
Preproiect Fact-Findina and Planning Mission
A preproject fact-finding and planning mission to Poland was undertaken during 8-24
July 1984 by representatives of the Plant Breeding and Genetics Section (Micke and
Maluszynski) and the Area Officer (Radischat). The objectives of the mission were the following:
•
•
•
•

To explore the background of several technical assistance requests received
for mutation breeding;
To identify the appropriate counterpart institutions for such assistance;
To specify as far as possible the needs in terms of training, experts, equipment
and supplies; and
To review the status of ongoing TC projects.
In light of the multiple requests for technical assistance received in 1984 in the field of

mutation breeding focusing on several different crop plants, a fact-finding and planning
mission was implemented. A preliminary evaluation led to the suggestion of reformulating the
requests into a single project, considering assistance to all Polish institutions that carry out

- 10relevant work in the area of mutation breeding. The mission chose to visit institutions not yet
known to the technical evaluator. in order to obtain as much as possible a comprehensive
view of the plant breeding frame in which the Agency's assistance might be put to use. The
mission noted that there was a great potential for development in the field of mutation
breeding in Poland, and the country had fallen behind technologically in the field compared
to other neighboring countries due mainly to the lack of convertible currency. The mission
experts found that the main obstacle to the effective use of nuclear techniques in the country
was the lack of convertible currency, and concluded that relative small amounts ($5 000 -10
000) could have an enormous impact.
The experts visited the National Atomic Energy Agency, Warsaw, and the Chairman,
Dr. M. Sowinski, expressed pleasure over the new programme in mutation breeding, but would
be more pleased if food preservation (particularly of potatoes) and crop nutrition would also
become a subject of co-operation with the IAEA. It was agreed that the NAEA and the Ministry
of Agriculture would reformulate the project requests into one, involving several relevant
research and breeding institutes. The following were the findings and recommendations of the
mission:
FINDINGS AND RECOMMENDATIONS:
1.

The use of mutation induction is promising and there is much interest as
well as experience in Poland in this technology. The work, however, is
hampered by a number of bottlenecks and obstacles, all of which derive
essentially from the lack of convertible currency. Agency's assistance
would have a very good potential of economic impact in Poland with
relatively small inputs of spare parts and supplies.

2.

Plant breeding with induced mutations requires large populations and
many hectares of trials. For these, specific planting and harvesting
machines are necessary. The FAO/UNDP Project POL/77/077 already
provided some new equipment for conventional plant breeding institutes.
The Agency's assistance specifically to the institutes with mutation
breeding projects would seem necessary and timely.

3.

A number of research institutes suffer in their work from unavailability of
certain chemical supplies, spare parts, etc. The Agency's assistance to
remove these bottlenecks would be very effective.

4.

Within the context of promoting a large scale use of mutation breeding
techniques for improved variety development, the provision of a ^Co
gamma radiation source appears recommendable.

5.

The mission members drafted the specific components of the revised TC
project document.

-11 Activities under POL/5/006
In August 1984 the President of the National Atomic Energy Agency. Dr. M. Sowinski,
signed the newly revised TC project request entitled "Plant Breeding Using Induced Mutations"
prepared during the Agency's fact-finding and planning mission. This was submitted to the
IAEA for inclusion in the IAEA's Regular Programme for 1985-1987. The following six recipient
institutions and counterparts were listed in the request:
1.

Botanical Garden of the Polish Academy of Sciences
Prawdziwka 2
02-973 Warszawa
(Dr. Assoc. Prof. Boguslaw A. Molski, Director)

2.

Plant Breeding and Acclimatization Institute
Radzikow (IHAR)
05-870 Blonie
(Dr. Assoc. Prof. Henryk Czembor, Director)

3.

Poznanska Hodowla Roslin
Plant Breeding Station
62-100 Wiatrowo
(Dr. Wojciech Krzysztof Swiecicki, Chief of Station)

4.

Plant Breeding Station
Polanowice-Lagiewnike
88-150 Kruszwica
(M.Sc. Roman Madajewski, Chief of Station)

5.

Department of Genetics
Silesian University
Jagiellonska 28
40-032 Katowice
(Dr. Iwona Marta Szarejko. Acting Head)

6.

Plant Breeding and Acclimatization Institute
Department of Cereals
Zawila 4
30-423 Krakow
(Prof. Stanislaw Wegrzyn, Director)
In its request for technical assistance the Government of Poland noted that it was

giving highest priority to increasing agricultural production and that plant breeding would
play a fundamental role in these efforts as good crop cultivars would form the basis for other
efforts. The Government also noted that induced mutations in plant breeding was not new to
the country; however, the lack of convertible currency had caused this field of work to fall
behind, and assistance from the IAEA was requested to put the country in a position to resume
its mutation breeding programmes with current technology. The provision of a gamma
radiation source to become available to all plant breeders for mutation induction would be

- 12 of long-term benefit. The Government's expectations of the project were, through relative small
amounts of convertible currency, the Polish plant breeding institutions would be enabled to
run effective mutation breeding programmes and in a relatively short time produce improved
cultivars.
Under the project request the Government of Poland noted that about three senior
scientists with experience in plant breeding were available from each institute for the project.
The equipment available for the project varied among the institutions. All listed experimental
fields or greenhouses for research. Two institutions, the Botanical Garden of the Polish
Academy of Sciences at Warsaw and the Department of Genetics, Silesian University at
Katowice, listed in-vitro culture laboratories available. Laboratories for grain quality were
available at the Plant Breeding Stations at Wiatrowo and Kruszwica.
The IAEA was asked to provide the services of six experts for one- or two-week durations
at one or more of the various institutions. Fellowships and scientific visits for staff of the various
recipient institutions were requested. These included four fellowships of three-months duration
each for training in general mutation breeding, in-vitro techniques and breeding for disease
resistance, and eight scientific visits of two- to three-week duration each in general mutation
breeding, isoenzyme genetics, mutant genetics, tissue culture and mutation breeding for
disease resistance. Equipment requested for 1985 included a gamma radiation source at an
estimated cost of $90 000, laboratory thresher and seed cleaner, single plant thresher and
experimental plot combine totaling approximately $140 500 and sowing machine for 1986
valued at approximately $12 000. Equipment requirements for the second and third project
years (1986 and 1987) were to be specified later.

The schedule of project inputs and work plan proposed were the following:
Inputs
•
•
•
•

Establishment of a gamma radiation source at the Botanical Garden of
the Polish Academy of Sciences, Warsaw (1985);
Provision of auxiliary equipment, spare parts and specific supplies to
plant breeding institutes (1985-1987);
Expert and consultant services to plant breeding institutes (1985-1987);
Fellowship training and scientific visits (1985-1987).

Work Plan
•
Irradiation of seeds of barley, triticale, pea and lupine for mutation
induction;
•
Selection of desired mutants;
•
Evaluation of selected mutants for field performance;
•
Use of selected mutants for cross breeding;
•
Development of improved cultivars for use by farmers.

- 13The Technical Officer (Micke) supported the request submitted by Poland in his
evaluation dated November 1984. He noted that the request in its present form was the result
of a mission sent to Poland in 1984 in order to consolidate several requests into one project.
The project would provide essential assistance to six institutions, but at least five others would
benefit as well. He added that the project was very sound and promised high economic
benefit from relatively modest IAEA inputs.
As part of the assistance to be provided the Technical Officer strongly recommended
an annual workshop to include the scientists from the counterpart institutions and the IAEA
project officer. At this workshop, the project's achievements and problems would be
presented and discussed, and appropriate conclusions drawn as to the effectiveness of
Agency assistance provided, and needs for specific future assistance could be identified. Also
recommended was a national training course on mutation breeding techniques for junior
scientists from co-operating institutions to be held during the first year of project
implementation. The Silesian University at Katowice was identified as willing and able to host
such a training course. IAEA assistance would be required on a small scale including
approximately US $3 000 for supplies and four experts of one-week duration each to provide
lectures.
Project approval over a three-year period (1985-1987) included expert services in 1985
of two weeks to assist in the installation and dosimetry of a gamma radiation source to be
provided under the equipment component of the project. Two additional weeks of expert
services in 1985 were planned in support of the proposed project workshop and national
training course. Two months of expert services each year were approved for 1986 and 1987
to co-ordinate and review project activities with the participating institutions. Funds were
allocated for equipment to include a gamma radiation source for mutation induction,
laboratory threshers, sowing machine and plot combine harvesters, and laboratory supplies
including tissue culture equipment, microscopes and chemicals. Fellowship training was
foreseen to be provided from global funds outside of the project. Total approved IAEA inputs
for the period 1985-87 included five months of expert services and $260 000 for equipment.
Government inputs would include staff of three highly qualified plant breeders with advanced
degrees at each of the six participating institutions, and facilities included laboratories,
greenhouses, experimental fields and a small number of specialized equipment at each
institute.
Project POL/5/006 essentially came to an end in 1987, when the lion's share of the
project was completed. Only $ 1 571 of equipment was provided in 1988, and the project was

- 14 formally closed in 1989.
In early 1987 the National Atomic Energy Agency of Poland submitted a technical
assistance request for continuation of the project for the period 1988 to 1990 entitled "Plant
Breeding Using Induced Mutations (Phase II)". Financial resources for project continuation were
not provided; and the Area Officer's and Technical Officer's appraisals of the project request
are considered subsequently in this review.
Between December 1986 and December 1988, a total of six programme changes were
made to respond to project developments. The total budget for the years 1985 through 1988
amounted to $318 364, which includes $13 570 (2 man-months) for expert services and $304
794 for equipment. No funds were allocated in the project for fellowships, as global fellowship
funds were available from sources outside of the project.
Total disbursements under the project amounted to $311 404. The project provided two
months of expert services involving disbursements amounting to $6 599 and $304 805 worth
of equipment. Seventy-two months of fellowship training and one month of scientific visits
related to this project were provided from global funds requiring disbursements totaling $115
041.
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IMPLEMENTATION

Experts

A total of five months of expert services were planned and approved initially for the
period 1985-1987. However, only one month and 29 days of expert services were budgeted
in accord with project requirements. Expert services were required during the first two years
of the project. These were implemented according to four tasks, all carried out by IAEA staff.
The first task (Feb. '85) involved installation and dosimetry of the 137Cs gamma radiation source
provided by the IAEA. A fact-finding and planning mission was carried out subsequently (Task
02] in May '85 concerning technical co-operation with Poland in the field of machinegenerated radiation preservation of food. Although not related to project POL/5/006, this short
expert mission was implemented following a high-priority request by the Government of
Poland and charged to the project. Tasks 03 and 04 involved Agency staff with expertise in
mutation breeding for the co-ordination of project activities with the participating institutions
in Sept. '85 and the implementation of a national training course in June "86.
Expert Task 01 -

Installation and Dosimetry of a

• H. BRUNNER (IAEA)
o
o

137

Cs Source

Feb. '85

8 days

To advise the counterpart on the design of a building for installation of
the 137Cs source before its delivery to the Botanical Garden of the Polish
Academy of Sciences, Warsaw;
To train counterpart staff in the utilization of the i37Cs source, radiation
sensitivity of plant material and dosimetry after installation of the source
at the Botanical Garden.
Task 01 was planned to be carried out in two assignments, as it required special duties

before and after the installation of the gamma radiation source.
The expert reviewed the facilities of the Botanical Garden of the Polish Academy of
Sciences and reported that the institution, founded in 1974, was involved in the breeding of
rye, triticale and lupines. The premises of the Botanical Garden intended for use of gamma
radiation and chemical mutagens were reported to be under construction with completion
expected by the end of 1985. The expert recommended that the IAEA procure a Gamma-cell
220 type irradiation unit from AECL with about a 12 kCi "'Co loading capacity or, if funds were
limited, the ORIS

137

Cs irradiator for biological materials from the CEA, France. A set of

radiation attenuators compatible with the equipment would also be needed to
accommodate differing radiosensitivities of a wide range of different samples, such as, seeds,
pollen, gametophytes and zygotes, vegetative plant parts and tissue cultures, etc. Also

- 16recommended was the procurement of a Beckman spectrophotometer with set of quartz
cuvettes needed for the evaluation of Fricke dosimetry. For a follow-up mission the expert
proposed the assessment of radiosensitivity in diverse species and genera towards low LET
(linear energy transfer) radiation and the influence of modifying factors based on early
measurable M,-criteria.
Part of the expert's assignment in Poland involved a visit, upon request of the
counterpart, to the Institute for Nuclear Studies at Otwock-Swierk to discuss with specialists the
feasibility of using accelerators for food irradiation and preservation. A large part of the travel
report was related to this subject. Although this visit was not related to the field of plant
breeding, the Government of Poland put high priority on food preservation and, therefore, the
local scientists availed themselves of the physical presence of the expert for the advice he
could provide.
Expert Mission
(not financed under POL/5/006)

Fact-finding and Planning

• B. SIGURBJOERNSSON (IAEA)
• M. MALUSZYNSKI (IAEA)
o
o

Feb. '85

6 days

To discuss the possibility of strengthening co-operation between the
FAO/IAEA and Poland in the field of applications of isotopes and
radiation in food and agriculture;
To review ongoing technical co-operation programmes (POL/5/006) as
well as proposals for new programmes in the fields of nuclear
applications in animal science, nitrogen fixation and agro-chemicals.
The mission was not undertaken as a special task of project POL/5/006; however, the

travel was initiated on invitation of the Minister of Agriculture and agreement of the President
of the National Atomic Energy Agency to review co-operation in many different applications
of nuclear techniques in agriculture.
With reference to project POL/5/006 the mission experts visited the Plant Breeding and
Acclimatization Institute in Radzikow, Blonie. The Director of the institute (H. Czembor) and staff
together with scientists from field stations presented the activities of the institute at a meeting.
Results of mutation breeding in barley, wheat, triticale, soybean, horsebean, lucerne, different
lupines and pea were presented by the staff concerned. Especially interesting results were
achieved in the Plant Breeding Station Przebedowo (Mr. Mikolajczyk, Head of Station), where
an epigonal form of lupine was obtained, and release of a new variety is expected during
1986. The experts also visited a new, well equipped and organized center for the training of
plant breeding techniques.
Subsequent to the mission of the DIR-RIFA (Sigurbjoernsson) and Maluszynski to Poland,
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the Minister of Agriculture and Food Economy of Poland signed a Memorandum of Cooperation between Poland and the Joint FAO/IAEA Division dated 22 Feb.'85. The
memorandum noted that, during the years 1986-1990 Poland intended to develop the studies
it is carrying out in nuclear applications in the field of food processing and storage. The
research intended would include the following fields:
•
•
•

Use of radiation techniques in food processing;
Use of nuclear techniques in studies of animal physiology and
reproduction;
Nuclear techniques in studies of plant physiology and soil fertility;

•

Radiation methods in food preservation.
The DIR-RIFA replied to the memorandum on 27 March 1985 with agreement and

informing the Minister that IAEA experts. Head of Food Preservation Section and Head of
Animal Production and Health Section would visit Poland in the Spring to prepare for cooperation in the aforementioned fields. Reference was also made to the expert mission of H.
Brunner fjask 01) to Poland, who assisted in the implementation of the ongoing plant breeding
project.
Expert Task 02-

Pilot Accelerator for Food Irradiation

• J.G. VAN KOOIJ (IAEA)
o
o

May '85

9 days

To provide advice on design characteristics relevant to the use of
accelerators for food preservation;
To provide advise on the development and operation of a pilot
accelerator for food irradiation.
The National Atomic Energy Agency of Poland had requested the Agency to provide

the NAEA, the Polish Academy of Sciences and the Laboratory of Nuclear Methods in
Agriculture with a short-term expert to discuss food irradiation applications based on
accelerator use. Mr. Van Kooij, Head of the Food Preservation Section, travelled to Poland on
invitation of the President of the National Atomic Energy Agency. The expert discussed a new
programme on food irradiation with emphasis on the transfer of this technology to the food
industry, and with special attention given to the use of machine-generated types of ionizing
radiation. The expert discussed in detail the preparation of a TC project request in this field.
Expert Task 02 was not related to project POL/5/006; however, the preservation of food
was assigned a high priority at the highest level of the Ministry of Agriculture of Poland. This
is evidenced by previously cited statements, among which are the statement of the President
of the NAEA during a meeting with experts of the fact-finding and planning mission to Poland
in July 1984 and the Memorandum of Co-operation signed by the Minister of Agriculture of
Poland and submitted to the DIR-RIFA (Sigurbjoernsson) in February 1985. The NAEA of Poland
also placed high priority on the services of an expert for advice on a project concerning the
design, development and operation of an accelerator-based pilot irradiation plant for food

- 18preservation as expressed in a letter from the NAEA to the DDG-TC (Velez-Ocon) dated 13
March 1985.
Expert Task 03• A. MICKE (IAEA)
o
o
o

Co-ordination of Activities
Sep.'85

4 days

To provide general co-ordination of plant breeding activities supported
by the project;
To review assistance provided and future project needs;
To make an assessment of progress in meeting project objectives.
Due to the multiplicity of counterpart institutions, it was agreed that the co-ordination

of the project should be handled by the Plant Breeding and Genetics Section of the Joint
FAO/IAEA Division. For this purpose an annual meeting or workshop was foreseen with
representatives of each recipient institution together with the IAEA's project officer. The first
workshop was proposed to be held 4-6 September 1985 at the Botanical Garden of the Polish
Academy of Sciences, Warsaw hosted by the late Dr. B.A. Molski, then Director of the
institution. At the meeting progress reports and future work plans were presented by
representatives of the following recipient institutions:
•
•
•
•

Botanical Garden of the Polish Academy of Sciences, Warsaw (Dr. E.
Sawieka and Dr. J. Rybczynski]
Poznanska Hodowla Roslin, Plant Breeding Station, Wiatrowo (Dr. W.
Swiecicki, Director)
Plant Breeding Station, Polanowice-Lagiewniki, Kruszwica (Mr. Roman
Madajewski, Chief)
Department of Genetics, Silesian University, Katowice (Dr. I. Szarejko)
The Plant Breeding and Acclimatization Institute, Radzikow, Blonie and the Department

of Cereals, Plant Breeding and Acclimatization Institute, Krakow were not represented at the
workshop. The project officer (Micke) noted that excellent results were reported. In particular,
mutants of several barley varieties with improved lodging resistance, high grain protein
content and powdery mildew resistance were selected by the group at the Plant Breeding
Station, Polanowice-Lagiewniki, Kruszwica. Promising mutants of pea, yellow and blue lupine
and serradella were reported to be used already in cross breeding at the Plant Breeding
Station located at Wiatrowo. The Department of Genetics of Silesian University, Katowice
reported the genetic analysis of barley mutants and the development of a cross breeding
programme involving haploids. At the Botanical Garden of the Polish Academy of Sciences
a programme had begun on mutation induction in rye, triticale and wild lupines as well as
the development of a plant in-vitro culture programme.
The

137

Cs gamma irradiator procured by the Agency was expected to arrive at the

Botanical Garden of the Polish Academy of Sciences later the same year. The expert reported
that the building was ready for installation of the radiation source.

- 19The expert visited the Plant Breeding and Acclimatization Institute at Radzikow, Blonie,
which was one of the two institutes not represented at the meeting. He reported to have held
discussions with the Director (Dr. Czembor) and to have seen good breeding material of
soybean and faba bean in the field.
Expert Task 04National Training Course on Plant Breeding Using Induced Mutations
9-27 June 1986
• M. MALUSZYNSKI (IAEA)
o

o

22 days

To make junior scientists and breeders aware of the current status of
mutation breeding technology through lectures, exercises, seminars and
discussions within the frame of a National Training Course on Plant
Breeding Using Induced Mutations;
To accompany the course participants during visits to various plant
breeding institutes in the country.
The expert (Maluszynski) travelled to Poland to participate as lecturer and scientific

advisor of the first National Training Course on Plant Breeding Using Induced Mutations. The
travel also provided an opportunity of reviewing progress of research work at various
institutions participating in project POL/5/006 during the training course field trips.
The course, supported under project POL/5/006, was organized by the Department of
Genetics, University of Silesia, Katowice, and by the Botanical Garden of the Polish Academy
of Science, Warsaw in co-operation with the Joint FAO/IAEA Division. The course Director was
Dr. I Szarejko, Department of Genetics, Silesian University, and also responsible for the
organization of the course was the late Dr. B. Molski, Botanical Garden of the Polish Academy
of Science, Warsaw. A copy of the course prospectus is found in Annex I of this review. The
following plant breeders and geneticists from different plant breeding stations and institutes
participated in this training course:
1. Helena Bielska - Academy of Agriculture. Olsztyn-Kortowo;
2. Krystyna Czerwinska - Plant Breeding Station, Wiatrowo, Wagrowiec;
3. Anna Fechner - Academy of Agriculture, Wroclaw;
4. Barbara Gieron - Plant Breeding Station Wielopole, Nowy Sacz;
5. Jadwiga Jelesnianska-Krzemien - Plant Breeding Station, Krzeszowice;
6. Hanna Kruczkowska - Academy of Agriculture, Krakow;
7. Jadwiga Kostrzewska - Plant Breeding Station, Kosieczyn, Zbaszynek;
8. Anna Kosztur - Plant Breeding Station Polanowice, Kruszwica;
9. Teresa Marciniak - Plant Breeding Station Wierzchoslawice, Wierzchoslawice;
10. Maria Jenderek-Rengwalska - Res. Institute of Vegetable Crops,
Skierniewice;
11. Bogumila Staniaszek - Academy of Agriculture, Bydgoszcz;
12. Edward Gacek - Institute of Plant Breeding and Acclimatization, Bakow;
13. Wojciech Halaj - Plant Breeding Station Nochowo, Srem;
14. Kazimierz Katanski - Plant Breeding Station Szelejewo, Szelejewo;
15. Roman Muranyi - Botanical Garden of Polish Academy of Science, Warsaw;
16. Miroslaw Pojmaj - Plant Breeding Station, Dankow;

-2017. Piotr Stopyra - Plant Breeding Station Sobiejuchy, Znin.
The objective of the course was to provide intensive training to plant breeders on the
use of mutation and related techniques for crop improvement in Poland, and help
participants in the preparation of detailed mutation breeding programmes for different crops.
Lectures were provided by staff of the organizing institutes with support of the Agency's
experts from the Plant Breeding and Genetics Section of the Joint FAO/IAEA Division.
Representatives of the six institutions participating in project POL/5/006 gave seminars or
participated in workshops during the course.
Field excursions provided the participants an opportunity to evaluate the importance
of mutation breeding programmes at different plant breeding stations, and it provided the
IAEA staff with an opportunity to review progress of mutation breeding research at institutions
participating in project POL/5/006. Observations of the expert (Maluszynski) concerning the
work ongoing under POL/5/006 were the following:
Botanical Garden of the Polish Academy of Sciences. Warsaw:

New mutation experiments were initiated mainly on rye, triticale and lupines. The
institute is responsible for the utilization of the new gamma radiation source provided by the
IAEA, and it has organized a service on seed irradiation for different plant breeding stations.
The institute is working on the use of gamma radiation for mutation induction in in-vitro
cultures.
Poznanska Hodowla Roslin Plant Breeding Station, Wiatrowo:

A very rich and well organized collection of pea mutant germ plasm was presented
in this station. Mutants were being utilized for gene mapping and breeding programmes. New
varieties of peas and lupines should be released in the near future from these materials.
Plant Breeding Station. Polanowice-lagiewnlki, Kruszwica:

Barley mutants and F6 progenies of crosses with mutants were under evaluation in
governmental trials and a few of them head the list of "most promising" stocks. A few new
sources of powdery mildew resistance were obtained after mutagenic treatment. All mutants
that were induced at the Department of Genetics, Silesian University were selected mainly at
this plant breeding station.
Department of Genetics. University of Silesia. Katowice:

Mutants or progenies of crosses with mutants were growing in a few hectares of
experimental fields of this station. Similarly, a large collection of semi-dwarf and
morphological barley mutants were demonstrated by the Department.
Department of Cereals. Krakow:

Very advanced progenies of triticale (after mutagenic treatment] were seen.
Institute of Genetics and Plant Breeding. Poznan:

The usefulness of mutation techniques for introduction of new species (Cuphea) and
as a tool for genetic investigations in potato, tomato and barley was demonstrated here. The
scientific team is carrying out a programme on the utilization of mutants for genetic analysis
of root systems in different crops. This institute was not a recipient institute of project POL/5/006.
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provide an evaluation of the scientific level and organization of the training course. They
graded the course as "good" or "very good". All of the participants considered themselves
to have learned a new research method, and they all stated their intention to begin mutation
breeding in their work. The participants represented ten different plant breeding stations
involved in the breeding of legumes and cereals, four participants came from universities,
and three from different institutes involved in crop improvement.
CONCLUSIONS AND RECOMMENDATIONS:
1.

The first national training course on mutation breeding was properly
organized and met with interest from plant breeding stations.

2.

Breeders of some crop species in Poland were convinced that mutation
techniques are necessary tools for regular breeding programmes.

3.

New mutation breeding programmes will be initiated on many crops of
agricultural importance to Poland.

4.

IAEA technical officers should visit experimental fields with M1 progeny of
various crops in 1987 and advise on handling of the next and following
progenies.

5.

The installation of a new gamma radiation source in the Botanical
Garden in Warsaw, with free-of-charge service, stimulated plant breeders
to begin mutation breeding programmes. The high price for irradiation
of seed samples in other laboratories was the most limiting factor in using
this technique in regular plant breeding programmes. The Botanical
Garden of the Polish Academy of Sciences does basic research and has
no interest in competing with plant breeders in the breeding of new
varieties. This stimulates a good relationship with plant breeding stations.

• A. MICKE (IAEA]
o
o

June '86

7 days

To make junior scientists and breeders aware of the current status of
mutation breeding technology and international achievements;
To lecture specifically on mutation breeding for disease resistance and
on genetic improvement of grain legumes at the National Training
Course on Plant Breeding Using Induced Mutations.

The technical officer (Micke) presented lectures at the training course and took the
opportunity to meet with the following representatives of five of the six recipient institutions:
•
•
•
•
•

Drs. E. Sawicka and J. Rybczynski, Botanical Garden of the Polish
Academy of Sciences, Warsaw;
Dr. W. Swiecicki, Plant Breeding Station, Wiatrowo;
Mr. R. Madajewski, Plant Breeding Station, Polanowice-Lagiewinike;
Dr. I. Szarejko, Department of Genetics, Silesian University, Katowice;
Drs. H. Grzesik and J. Pilch, Department of Cereals, Plant Breeding and
Acclimatization Institute, Krakow.

The Institute for Plant Breeding and Acclimatization, Radzikow, Blonie did not participate in the
meeting due to the involvement of the institute in hosting the 11th EUCARPIA Congress, 22-29
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presented progress reports and the meeting provided the opportunity for the coordination of
project activities. The current research activities of each institution was outlined previously from
the report of Maluszynski. The Technical Officer (Micke) provided the following summary of the
activities and objectives of each of the recipient institutions in the project:
1.

Botanical Garden, Polish Academy of Sciences, Warsaw (Counterpart Dr. B. Molskl.
Director)
The institute has the function of a Polish gene bank and as such is responsible for germ
plasm preservation but also for providing plant breeders with needed genetic resources.
Specific research work (genetic evaluation and pre-breedingj concerns rye, triticale, faba
bean and clover. An in-vitro culture laboratory is under development for germ plasm
preservation, clonal propagation and research to advance plant breeding techniques.
Although not performing plant breeding per se, the institute has a key role in supporting
national plant breeding programmes. Therefore, it is also considered to be the most suitable
central location for the new gamma radiation source.

2.

Plant Breeding and Acclimatisation Institute (IHAR). Radzlkow. Blonie (Counterpart Dr. H.
Czembor. Director)
The institute is a centre for comprehensive research on plant breeding and seed
production with 19 research departments and four laboratories, under the Ministry of
Agriculture. Its research and breeding concerns cereals, sugar beet, oil crops, legumes,
grasses and other fodder crops. It is involved in a broad international co-operation and was
also the main counterpart of the FAO/UNDP projects POL/77/07 and POL/81/005. Associated
with the institute are 12 experimental stations.

3.

Poznanska Hodowla Roslln Plant Breeding Station, Wiatrowo (Counterpart Dr. W. Swlecicki.
Director)
The main research activities of the institute are breeding of peas, lupines and other
legumes for yield, resistance to disease (Botrytis and Fusarium in lupines), suitability for
mechanical harvest (peas), grain quality and high nitrogen fixation.The institute participates
in international co-operation with Sweden, Germany, USA and UK on pea breeding and with
Australia and Germany on lupines.

4.

Plant Breeding Station. Polanowice-Lagiewniki. Kruszwica (Counterpart R. Madajewski.
Director)
The Station's task is cereal breeding, particularly winter and spring barley. It holds the
largest barley mutant collection in Poland. Ninety-five% of the winter barley area in Poland
is cultivated with varieties from this station. The nurseries comprise as much as 80 Ha. Breeding
objectives of the institute are mainly yield, protein content for feed grain and disease
resistance. The induced mutation component of the plant breeding programme of the institute
started about 15 years ago, and it is mainly concerned with using barley mutants in cross
breeding.

5.

Department of Genetics. Silesian University, Katowice (Counterpart Dr. l. Szarejko, Head
of Department)
The Department provides research and training on basic and practical aspects of
mutagenesis (physical and chemical mutagen applications), genetics of mutants, mutant
heterosis, cross breeding with mutants including the use of haploids and in-vitro tissue culture
in plant breeding programmes.

6.

Plant Breeding and Acclimatization Institute (IHAR). Cereal Research Department. Krakow
(Counterpart Dr. S. Wegrzyn)
The Department's main task is the breeding of triticale, an interspecific hybrid of wheat
and rye as a new crop with potential of replacing rye in cultivation. Objectives include short
culm for better lodging resistance and also resistance to disease, such as, Puccinia, Fusarium,
Septoria, Helminthosporium, Rhynchosporium).
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CONCLUSIONS AND RECOMMENDATIONS:
1.

The Agency's assistance in convertible currency has become an effective
aid to resume and maintain work on the use of radiation induced
mutations in plant breeding programmes in Poland.

2.

Recipient institutes were not kept informed about equipment and
supplies ordered months ago by the IAEA. Copies of purchase orders
should be sent to the counterparts.

3.

The possibility of a second phase of project POL/5/006 was discussed. The
final outcome would depend on the kind of request, which would be
sent officially to the Agency.

• H. BRUNNER (IAEA)
o

o

June "86

7 days

To train the counterpart at the Botanical Garden of the Polish Academy
of Sciences, Warsaw in the utilization of the Agency-supplied i37Cs
irradiator to achieve efficient induction of mutations in crop sciences
[Task 01); and
To lecture on parameters influencing the radiosensitivity of biological
targets to ionizing radiations at the National Training Course on Plant
Breeding Using Induced Mutations.
The expert (Brunner) provided the counterpart and staff with advice concerning the use

of the ORIS 137Cs 12.6 kCi gamma radiation source provided by the IAEA. In brief the expert
defined the radiation source characteristics of the ORIS gamma irradiator, e.g. dose rate,
dose homogeneity, exposure times including correction factors, and he transferred the knowhow for the standardization of biological objects to warrant reproducible radiation effects
within practical limits. Specific activities of the expert mission and lectures at the national
training course focused on the following:
°
°
°
o

The establishment of reliable dose characteristics assessed by dosimetry;
The control of environmental factors to low LET radiation before, during
and after irradiation;
Biological factors affecting radiosensitivity; and
Appropriate methods for the assessment of primary injury and their
correlative association to mutation rate.
The expert noted that the Botanical Garden informed approximately 150 national

breeding institutions of the "free-of-charge" gamma irradiation services for applied plant
mutagenesis objectives. The Botanical Garden also announced the availability of growth
chambers, refrigerators and a freezer for the convenience of those wishing to store materials
for irradiation. A copy of the announcement is provided in Annex II of this review. Irradiation
services were being provided by the Botanical Garden of the Polish Academy of Sciences to
national institutions. A list of plant species irradiated on a cost-free basis by the Botanical
Garden and the names of the institutes which received this service are provided in
chronological order in Annex III of this review. A record of the utilization of the gamma
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conclusions and recommendations were the following:
CONCLUSIONS AND RECOMMENDATIONS:
1.

The cost-free irradiation services provided by the Botanical Garden to
national institutions should promote the use of induced mutations in
developing improved crop cultivars for Poland;

2.

The Agency is recommended to provide radiation attenuators for the
irradiation of plant materials other than seeds to provide useful dose
rates and exposure times.

3.

Since practical experience of the scientist in charge of irradiation is a
prerequisite for successful implementation of this task, a scientific visit for
the counterpart (Dr. Sawicka) or her assistant to the IAEA Seibersdorf
Laboratory is recommended.

• B. SIGURBJOERNSSON (IAEA)
o
o

June "86

2 days

To lecture at the National Training Course on Plant Breeding Using
Induced Mutations at the Department of Genetics. Silesian University,
Katowice;
To provide orientation to course participants and staff on the activities of
the Joint FAO/IAEA Division at the closing ceremony.
The Director of the Joint FAO/IAEA Division (Sigurbjoernsson) participated in the closing

ceremony of the National Training Course providing a lecture on mutation breeding and a
discussion on the activities of the Joint FAO/IAEA Division on Nuclear Techniques in Food and
Agriculture.
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Equipment and materials purchased and provided to Poland for project POL/5/006 are
listed in the tables given in this part of the review. The items provided are listed according to
recipient institutes. In general, the equipment consisted of a gamma irradiator for mutation
induction for the use of all institutions participating in the project, field and laboratory
equipmentfor plant breeding including sowing machines, plot combine harvesters, laboratory
threshers and special laboratory supplies including tissue culture equipment, microscopes and
chemicals. Some institutions received more equipment than others according to need. For
example, the Plant Breeding and Acclimatization Institute at Radzikow, Blonie received only
one piece of equipment. This institute was relatively well equipped, as it was one of the main
recipient institutions of the FAO/UNDP projects POL/77/007 and POL/81/005. It also received
assistance during 1980-1987 for soybean breeding research in the IAEA's Coordinated
Research Programme.

Gamma Irradiator
The largest and most costly equipment provided was the

137

Cs gamma irradiator,

model IBL 337, from ORIS/CEA of France. It was installed as a central facility for the use of all
institutions participating in the project. The installation and operation of the gamma irradiator
was reviewed by Agency siafi member (Brunner) during his mission to Poland in June 1986.
The manufacturer transported the self-contained biological research irradiator to the Botanical
Garden of the Polish Academy of Sciences and installed it during 10-13 January 1986. The
gamma radiation source had an activity of 12.6 kCi and provided a dose rate between 20100 Gy per minute. Inspectors of the Central Laboratory for Radiological Protection in Warsaw
monitored the skin surface dose and recommended the installation of an additional lead belt.
This was sufficient to reduce skin surface radiation doses well below permissible limits and
minimize the radiation risk during manipulation and irradiation. A permit for use of the
irradiator was provided by the National Radiological Health Inspector in February 1986.
The Director of the Botanical Garden of the Polish Academy of Sciences issued an
announcement to about 150 institutions in the country with information on the availability of
the irradiator and cost-free gamma irradiation services for studies in mutation breeding. A
copy of this announcement is provided in Annex II of this review. Logs documenting the use
of the gamma irradiator for mutation induction experiments of various institutions throughout
Poland and for experiments of the Botanical Garden are provided in Annexes III and IV,
respectively.
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EQUIPMENT PROVIDED
Recipient Institute No.1: Botanical Garden of the Polish Academy of Sciences, Warsaw
LIST OF EQUIPMENT PROVIDED
ORDERED

SUPPLIER

ITEMS

SHIPPED^)
RECEIVED(R)

85-04-25

CEA, FRA

G a m m a Irradiator IBL 337, 12.500 Ci Caesium-137

86-01-13 (R)

86-10-03

SERVA. FRG

Laboratory c h e m i c a l s

87-08-04 (S)

86-11-21

Sartorlus. AUS

Electronic Colony Counter a n d accessories

86-12-22 (S)

86-11-21

Flow Labs.. UK

Tissue culture e q u i p m e n t a n d supplies

87-01-09 (S)

86-11-21

Winterst.. AUS

Laboratory Ear Thresher "LD 180 ST 4" a n d spare parts

87-01-21 (S)

86-12-03

Olympus, JPN

Microscope, inverted for tissue culture with accessories

87-01-09 (S)

87-03-05

LKB Instr., AUS

Laboratory supplies

87-04-01 (S)

86-12-03

CEA-ORIS, FRA

Attenuators for G a m m a Irradiator IBL 337

87-12-29 (S)

ReciDient Institute No.2: Plant Breeding and Acclimatization Institute, Radzikow, Bionie
LIST OF EQUIPMENT PROVIDED
ORDERED

SUPPLIER

ITEMS

SHIPPED(S)
RECEIVED^)

85-09-20

Winters!., AUS

Laboratory Ear Thresher LD 180 ST4

85-12-31 (S)

Recipient Institute No.3: Poznanska Hodowla Roslln, Plant Breeding Station, Wiatrowo
LIST OF EQUIPMENT PROVIDED
ORDERED

rrEMs

SUPPLIER

SHIPPED(S)

RECEIVED^)
85-09-11

Winterst.. AUS

Oyjord plot sowing m a c h i n e "Seedmaster" a n d accessories

85-12-31 (S)

86-10-22

Hans-Ulrich.FRG

Spare parts Hege 125B Harvester

86-12-08 (S)

86-12-03

C a n b e r r a , AUS

Computer system disk interface for IBM PC/XT

87-04-03 (S)

87-03-20

Winterst., AUS

Planter-Plot Drill System

87-04-01 (S)

- 27 Recipient Institute No.4: Plant Breeding Station, Polanowice-Lagiewnlkl, Kruszwlca
LIST OF EQUIPMENT PROVIDED
ORDERED

SUPPLIER

ITEMS

SHIPPED(S)
RECEIVED^)

85-05-03

Hans-Ulrich,FRG

Plot C o m b i n e Harvester ' H e g e 125 C" a n d accessories

85-08-01 (S)

86-06-12

Foss Elect.,DEN

Spare parts for Kjel-Foss Automatic protein analyzer

87-02-03 (S)

86-10-22

Hans-Ulrich,FRG

Spare parts for Plot C o m b i n e Harvester Hege 125

86-11-27 (S)

Recipient Institute No.5: Department of Genetics, Silesian University, Katowice
LIST OF EQUIPMENT PROVIDED
ORDERED

ITEMS

SUPPUER

SHIPPED(S)
RECEIVED(R)

85-05-10

Winterst.. AUS

Laboratory Thresher I D 180 ST 4" with accessories

85-11-25 (S)

85-05-24

Becton-D., FRA

B-D Cornwall continuous pipetting outfit, four sizes

85-07-16 (S)

85-02-18

Neuber, AUS

Laboratory chemicals

85-05-02 (S)

86-03-19

Winterst., AUS

Laboratory Thresher LD 180 ST 4 with spare parts

86-08-14 (S)

86-07-16

Sartorius, AUS

Electronic analytical b a l a n c e a n d precision b a l a n c e

86-11-07 (S)

86-07-16

Haack, AUS

Gilson liquid sample handling e q u i p m e n t

86-11-13 (S)

86-07-16

Serva, FRG

Laboratory chemicals

86-12-17 (S)

86-08-07

Thomas, USA

Laboratory supplies

86-12-16 (S)

86-08-07

Karl Kolb, FRG

M a g n e t i c stirrer, v a c u u m p u m p , hot-air sterilizer

86-11-17 (S)

86-08-07

Braun, FRG

Universal b e n c h t o p shaker CENTROMAT U a n d accessories

86-10-15 (S)

86-08-07

Leitz, AUS

Stereomicroscope M5A with accessories

86-12-17 (S)

86-08-07

Sigma, USA

Laboratory chemicals a n d supplies

86-08-28 (S)

86-10-03

Audiotron., CAN

Electronic s e e d counter M o d e l A-3310

86-12-12 (S)

86-11-13

AMEX-Export.AUS

Multi-Cool low temperature c o o l i n g system, M o d e l MC480

87-02-09 (S)

Recipient Institute No.6: Plant Breeding and Acclimatization Institute, Department of
Cereals, Krakow
LIST OF EQUIPMENT PROVIDED
ORDERED

ITEMS

SUPPUER

SHIPPERS)
RECEIVED^)

86-03-19

Hans-Ulrich.FRG

Plot C o m b i n e Harvester "Hege 125 C" a n d accessories

86-08-21 (S)

87-01-26

Blbby Ltd., UK

Tissue Culture Tubes

87-03-25 (S)
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Fellowship training and scientific visits to staff of recipients institutes were financed from
global fellowship funds outside of the project. Ten fellowships and one scientific visit provided
a total of seventy-three months of training for staff of five out of six of the participating
institutions. One of the Fellows. Dr. Iwona M. Szarejko (POL/8623), who completed 12 months
of fellowship training in Canada in 1987, has carried out four assignments as IAEA Expert to
Turkey and Peru during 1991-1993.
The adjacent tables provide details of the fellowship and scientific visit programmes
implemented.

FELLOWSHIPS A N D SCIENTIFIC VISFTS PROVIDED
Recipient Institute No.1: Botanical Garden of the Polish Academy of Sciences, Warsaw
FELLOWSHIP TRAINING PROVIDED
NUMBER

NAME

FIELD DESCRIPTION

HOST
COUNTRY

TRAINING
PERIOD

DURATION

POL/8739

SAWCKA, Ewa Janina

Research training in the use of radiation tor mutation induction

Italy

Mar 88/May
88

3 months

POL/9001

RYBCZYNSKI. Jan Jaroslaw

Practical training o n double haploids In triticale in connection with
mutation techniques

USA

Aug 90/Feb 91

6 months

I

Recipient Institute No.2: Plant Breeding and Acclimatization Institute, Blonie
SCIENTIFIC VISIT AND FELLOWSHIP TRAINING PROVIDED
NUMBER

NAME

FIELD DESCRIPTION

HOST
COUNTRY

TRAINING
PERIOD

DURATION

POL/8626V

SZYRMER. Jerzy

Soybean breeding including mutagenesis

Canada
USA

Jun/Jul 86

12 days
13 days

POL/8634

TOMASZEWSKI, Zygmunt

Research on in-vitro techniaues a n d mutation induction for c r o p
improvement

IAEA

Jan 87/Apr 87

3 months

POL/8735

ARSENIUK, Edward

Research training In mutation breeding for disease resistance of
cereals, especially mutant selection

SWI

Jan 88/Jul 88

6 months

Recipient Institute No.3: Poznanska Hodowla Roslin, Plant Breeding Station, Wiatrowo
FELLOWSHIP TRAINING PROVIDED
NUMBER

NAME

FIELD DESCRIPTION

POL/8627

WOLKO. Bogdan

Research utilizing biochemical techniques In plant breeding
Including genetic markers in legumes

POL/8628

CZERWINSKI. Tomasz

Research in grain legume breeding with an emphasis on lupines

HOST
COUNTRY

TRAINING
PERIOD

DURATION

USA

May 87/May
88

12 months
14 days

Germany

Jan 87/Jan 88

12 months

Recipient Institute No.4: Plant Breeding Station, Palonowice - Lagiewniki, Kruszwlca
FELLOWSHIP TRAINING PROVIDED
NUMBER

POL/8737

NAME

MADAJEWSKI, Roman

FIELD DESCRIPTION

Research and practical training In mutation breeding of barley
Including use of the double haploids technique

HOST
COUNTRY

France

TRAINING
PERIOD

DURATION

Sep 87/Nov 87

3 months

Recipient Institute No.5: Department of Genetics, Silesian University, Katowice
FELLOWSHIP TRAINING PROVIDED
NUMBER

NAME

FIELD DESCRIPTION

HOST
COUNTRY

TRAINING
PERIOD

DURATION

POL/8623

SZAREJKO, Iwona Marta

Research In cereal mutation breeding using haploids and
exploiting heterosis

Canada

Nov 86/Nov 87

12 months

POL/8727

GAJ, Malgorzata Danuta D.

Research and practical training in In-vltro culture techniques lor
genetic Improvement of plants

NET

Sep 89/Mar 90

6 months

POL/8746

KILIAN. Andrze)

Research on chemical mutagenesis In genetic engineering of crop
plants

UK

Jan 88/Oct 88

9 months

©
I

-31 Interim Project Implementation Reports
Interim Project Implementation Reports were received in late 1985 from five of the six
recipient institutes. Each of the institutes noted the following as the immediate outputs (results)
expected of the project:
• Improved plant breeding work in Poland; and
• More productive, higher quality and more resistant crop cultivars.
IPIR Received Dec. '85 from the Botanical Garden of the Polish Academy of Sciences. Warsaw
(Counterpart. Dr. B. Molskl):

"The building for the gamma (radiation) source was completed. The source was not
yet received."
The current status of outputs were "Estimation of the most effective doses of different
mutagens. The seeds of four winter rye and four winter triticale varieties were treated with Xrays, electrons, N, (fast neutrons) and NMH (chemical mutagen), and post treatment effects
were studied in greenhouse experiments. On the basis of these experiments the doses were
corrected and applied for treatment of rye and triticale seeds by N, and NMH. Other
experiments with in-vitro culture were concerned with induction of somatic embryogenesis of
rye using immature embryos. Some hundreds of regenerated plants were obtained in this way.
In the preliminary experiments of in-vitro culture of very immature Lupinus genus, several
species were engaged as well."
IPIR Received June '85 from the Plant Breeding and Acclimatization Institute. Radzikow. Blonie
(Counterpart. S. Starzyckl):

Major achievements to date of the project were "Using induced mutations in breeding
Faba bean, vicia faba and barley - better adapted to density growth with stabile high yield".
Second IPIR Received Dec. '85 from the above institute (Counterpart. H. Czembor):

No major achievements were provided in the report. Only the need for plot combine
harvesters and plot drill equipment and the need for fellowships and scientific visits were
noted.
IPIR Received Dec. '85 from the Pbnt Breeding Station. Polanowice-Lagiewniki. Kruszwica
(Counterpart. R. Madajewski):

Major achievements to date were "Obtaining mutants resistant to Erysiphe gramine
and high yielding mutants as well as short-straw mutants as components for crossing (in order
to derive new varieties). We are going to make out a catalogue of the resistant and high
yielding mutants of spring barley and spring wheat."
IPIR Received Dec. '85 from the Department of Genetics. Silesian University. Katowice
(Counterpart. I. Szarejko):

"A national training course on induced mutations and related biotechnology methods
will be organized in June 1986 for national counterparts. The training will be organized by the
Department of Genetics, Silesian University, Plant Breeding Institute, Radzikow, Blonie and
Botanical Garden of the Polish Academy of Sciences, Warsaw. It was agreed between these
institutions, that Dr. I. Szarejko from Silesian University will act as national director of this training
course."
The current status of project outputs were "A collection of semidwarf barley mutants
was established. About fifty semidwarf mutants were genetically analyzed. The phenomenon
of heterosis in crosses between different semidwarf mutants was described. The semidwarf
mutants are used as parents in a cross-breeding programme for barley improvement in
Polanowice-Lagiewniki Plant Breeding Station. The powder mildew resistant mutants, which
were introduced in our laboratory, are utilized for the same purpose as above."
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In early 1987 the Government of Poland submitted a TC Project Request for Technical
Assistance for the continuation of project POL/5/006 as Phase II for the period 1988-1990. The
project request noted that the importation of agricultural products, mainly cereal grains and
legumes, was one of the major problems affecting the economy; and that efforts to improve
productivity of important crops in Poland through the use of mutation techniques in plant
breeding during the first phase of the project should be continued. The primary objectives of
further assistance from the Agency was to continue mutation breeding research initiated
during the first phase of project POL/5/006 and to include newly obtained mutants of important
crops in regular plant breeding programmes. The project request noted that small amounts
of convertible currency were still needed at the time to continue, at a high standard, mutation
breeding programmes initiated in the first phase of the project and to prepare material for
new improved cultivars.
The six recipient institutions of project POL/5/006 were proposed to continue to
participate in the second phase of the project. For the period of 1988-1990 and beyond, the
proposed work plan and activities were the following:
•
•
•
•
•

New irradiation experiments for mutation induction in barley, triticale,
pea, lupine, soybean and others;
Mutant selection in M2 and M3 progenies as a continuation of
experiments initiated in 1985-1986 under the project;
Evaluation of mutants for field performance;
Use of selected mutants in cross breeding;
Development of improved cultivars for use by farmers.

Project inputs requested were $ 90 800 for equipment including plot drills, plant thresher, plot
harvester, ultracentrifuge, fluorescence microscope, computer accessories and chemical
reagents. Two weeks of expert services and fellowships or scientific visits of unspecified
duration for six candidates were requested.
The Area Officer's Preliminary Appraisal of the TC project request was prepared in May
1987. In the view of the Area Officer (Montes) the adequacy of background information
provided in the request was very poor. He noted the following:
For continuing a project of this magnitude a comprehensive report
should be produced with the activities and outputs of the project. This is
missing. An evaluation of the work already done is also missing.
The heavy reliance on the Agency for convertible currency inputs was the only constraint to
successful project implementation identified by the Area Officer.
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August 1987. The delay in completion of the TO's Appraisal was due to the fact that a
questionnaire was sent by the Technical Officer (Micke) to the recipient institutions to provide
progress reports, which would afford updated information valuable to the appraisal of the TC
project request. After receiving the progress reports, the Technical Officer sent these to the
Area Officer in early June 1987 recommending that, on the basis of the new information
provided, he reformulate his appraisal of the project request. The Area Officer did not provide
any written response to this recommendation, and the Technical Officer submitted his
appraisal with a recommendation for approval of the TC project request with high priority.
Relevant comments of the Technical Officer in the appraisal of the project request are the
following:
The requested extension of project POL/5/006 will strengthen the
active mutation breeding work implemented during Phase I. It will be ...
essential assistance to be successful in this long-term work.
The project request forms do not provide appropriate space for
spelling out the objectives of the requested assistance for each of the six
counterpart institutions, but they are clearly stated in the attached
reports. All six institutes work for the development of genetically improved
crop cultivars to be given to Polish farmers. The induced mutants
searched for in irradiated populations of the different crop species are
to supplement the germplasm needed for the development of such
cultivars.
The work has reached such a volume and momentum that a
national mutation breeding co-ordination committee might become
useful, particularly to ensure continued efficient mutation breeding
activities after completion of IAEA assistance. This would link several
Ministries and governmental organizations. Such a committee, however,
is not a prerequisite for starting Phase II of project POL/5/006. On the
contrary, a Phase II would facilitate the establishment of such a national
committee through demonstrating the benefits to be derived from cooperation and co-ordination.
Among the project requests received from Poland in 1987 project POL/5/006 was not
included together with those approved by the Board of Governors. Project POL/5/006,
therefore, essentially came to an end in 1987 when the lion's share of the project was
completed. Only $ 1 571 of equipment was provided in 1988.
Highlights from the progress reports of the six recipient institutions are the following:
1. Botanical Garden of the Polish Academy of Sciences. Warsaw
Work is in progress on increasing the genetic variability among winter rye, winter
triticale and lupines. Dose rates of 137Cs gamma rays were evaluated for some of the lupines
species. Pilot experiments were conducted in the field. On the basis of these results, optimal
gamma-ray dose rates were selected for application in the Spring of 1987 for yellow and
white lupines.
Seeds of rye and triticale were irradiated by fast neutrons and treated with NMH.
Progenies M2 and M3 were sowed in the field in September 1986, and the first mutants will be
selected among these.
In addition to our own research programme, we are participating in the work of other

-34institutes, making the irradiator available for their work in mutation breeding. We provide
advice on irradiation and dose rates. From April-December 1986 scientists from twelve
interested institutions have made use of the 137Cs gamma radiation source provided by the
Agency.
Also, we have reached the level of knowledge and advanced our techniques to
enable us to undertake mutagenesis for increasing the genetic variability among material
from tissue cultures. The irradiator IBL-337 provided by the IAEA is used practically every day
for several hours.
2. Plant Breeding and Acclimatization Institute. Radzikow. Blonie
Three years of field experiments with advanced soybean mutants were carried out. A
second group of soybean mutants has undergone two years of field evaluation. Selection
work was performed on a newly obtained population after exposure to gamma radiation.
Series of crosses were made utilizing the best performing mutants in this project.
During Phase II of this project breeding work will continue over from the previous
phase. This will include selection and evaluation of breeding material of soybean derived
from crosses in the previous period of the research work. The initiation of research on
mutagenesis of dry bean fPhaseolus vulaarisl is envisaged. Goals to be achieved during the
second phase of the project include (i) the evaluation of soybean mutants and the selection
of new and valuable lines, (ii) seed multiplication of mutants and their utilization in the crossing
programme to obtain promising recombinants and (iii) production of Phaseojus mutants to be
used in the breeding programme of this crop.
3. Poznanska Hodowla Roslin Plant Breeding Station. Wlatrowo
Owing to the assistance of the IAEA under this project our station obtained very
valuable field equipment, which is impossible to buy on our market. Also fellowships were
provided for two of our scientists. Our station can demonstrate some preliminary success
obtained during the short period of the project. The final, most desirable success, i.e. the
development of new varieties, is possible to achieve after about 10 years (of research and
testing).
New genes obtained by artificial induction were included in the plant breeding
programme of peas before we tested this material genetically to determine their inheritance
and linkages. Pea stock was submitted to national trials in the Center of Investigation of
Varieties (COBO). Mutated genes were used also as markers for selection in plant breeding
for resistance to disease. The developed methodology was transferred to other breeding
stations. We widened the breeding programme for topless varieties of Lupines gibus. L
anaustifolius and L. luteus by using mutants with changes in vegetative and generative
phases. In this way we expect to obtain a new type of plant in these three crops. The first lines
were already submitted to national trials in COBO. We carry out research on the use of
fractionated doses of Nf in pea and faba bean in collaboration with the Institute of Nuclear
Physics, Krakow and IHAR, Radzikow.
We plan to continue this work during the coming years, because only multi-year
experiments can bring useful results. Some mutants were already included in our breeding
programmes, and others are preserved in germplasm collections. In the nearest future we are
going to establish an in-vitro culture laboratory for mutation breeding, which can be used as
well in mutagenesis of a new crop. Lupines mutabilis.
4. Plant Breeding Station. Polanowice-Lagiewnike. Kruszwica
Support from the Agency, under project POL/5/006, provided our station with very
important technical equipment, which allowed us to widen our investigation on the
introduction of mutants to the spring wheat and barley breeding programme.
Several varieties of spring wheat were treated with mutagens. As a result of field
selections and laboratory research in 1986 a great number of mutated lines from particular
varieties were planted in small experimental plots. The yields were measured after harvest.
Those lines yielding higher than parent varieties or expressing positive morphological
characters were chosen for sowing in 1987 on larger experimental plots.
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laboratory selection several mutants were sown in 1986. Individual plants from particular
varieties were selected after laboratory evaluation of such characters as yield per plant, grain
quality, tillering and height.
Continuation of work into 1988 and 1989 will include the evaluation of the
aforementioned mutants. The mutants yielding higher than the parent varieties will be inserted
in station experiments to compare their yield potential with commercial varieties localized in
the region. Later on, the promising forms will be evaluated under governmental experiments.
5. Department of Genetics. Silesion University. Katowice
Under project POL/5/006 the Department of Genetics obtained very valuable
equipment and chemicals unattainable in Poland. This has made it possible for us to maintain
continuity and intensity in our research. We increased our collaboration with plant breeding
stations by providing a service for them in mutation breeding. The gamma-ray source installed
in the Botanical Garden of the Polish Academy of Sciences, Warsaw under this project made
it possible for us to induce mutations using gamma radiation.
We took part in the organization of a training course for plant breeders on "The Use
of Mutation Techniques in Plant Breeding" in June 1986. The 12 months of fellowship training
in Canada provided to Dr. I. Szarejko gave her the opportunity to widen her knowledge and
experience in biotechnology of cereals, mainly barley. This will make possible the introduction
of new techniques in the Department.
The research carried out in the Department of Genetics is mainly based on germplasm
collection of about 600 dwarf and semi-dwarf mutants of spring barley, which were obtained
after chemical and physical mutagenic treatment of different cultivars. The research work is
mainly connected with the use of this collection in genetic analysis of barley as well as the
development of new varieties.
Work over the continuing phase of this project would include
•
Selection of new mutants of spring barley with useful characters for
breeding (short stature, resistant to lodging, resistant to powdery mildew);
•
Genetic analysis of selected mutants;
•
Selection of barley mutants which can be used as parents for production
of hybrids with a high level of yield heterosis;
•
Development of effective methods for induced mutation;
•
Evaluation of mutagenic effectiveness of different doses of physical
mutagens (Nf and gamma radiation) for tissue culture.
For future mutation induction the Department will utilize the gamma radiation source located
in the Botanical Gardens of the Polish Academy of Sciences in Warsaw and the cyclotron in
the Institute of Nuclear Physics at Krakow as a source of fast neutrons.
Work on the selection of new barley mutants is being carried out on a regular basis
in collaboration with the Plant Breeding Station at Polanowice-Lagiewniki. All selected
materials with characters which can be utilized for practical breeding are used by this station
for the development of new varieties. In 1987 we began collaboration with IHAR Plant
Breeding Station, Bakow, with the goal of obtaining mutants of winter barley. Co-operation
with other plant breeding stations interested in obtaining mutants of various species of lupine
and oats was initiated.
6. Department of Cereals. Plant Breeding and Acclimatization Institute. Krakow
The Agency helped the Department carry out experiments by the procurement of a
plot combine harvester. Drs. A. Micke and M. Maluszynski from the Agency visited our
Department twice during the project period, and scientific investigators had an opportunity
to discuss their research with them. Our co-workers, Drs. J. Pilch and H. Grzesik, presented two
papers at a training course organized in Poland by the IAEA, and they introduced course
participants to cereal mutants during their visit to Krakow and Grodkowice. It is a pity that the
Agency did not realize their commitments regarding travels abroad. We planned travel for
Drs. Grzesik and Pilch to Cassacia, Italy for 1986, but it was not carried out.
Up to the present, in collaboration with the IAEA, our research was focused on dwarf
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mutants were crossed with tall varieties. In 1986 the backcrosses were made, and in the
autumn an experiment was established with hybrids and parental forms. A biometrical
evaluation will be done after the 1987 harvest and results obtained will be evaluated
statistically. The hybrids of mutants with other cultivars, which were obtained in previous years,
were included in breeding programmes in Krakow and Grodkowice. All together, in
1986/1987,348 stocks of winter triticale were included in our research: 13 in inter-departmental
trials, 90 in departmental trials, 245 in demonstration experiments, 54 in micro-plot experiments
and 69 as bulk and single plant progenies populations.
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Project POL/5/006 provided a total of 2 months of expert services and equipment
valued at $ 304 805. Ten fellowships and one scientific visit provided a total of seventy-three
months of training to local staff from global fellowship funds outside of the project. Total
expenditures for the scientific visit and fellowship training amounted to $ 115 041.
The procurement and installation of the 12,600 Ci gamma irradiator relatively early in
the project (January 1986) was key to the timely initiation of project activities. The gamma
radiation source was installed at the Botanical Garden of the Polish Academy of Sciences,
Warsaw as the focal point for gamma radiation induced mutations for plant breeding
programmes of the six recipient institutions of project POL/5/006. The Botanical Garden offered
irradiation services for plant mutagenesis on a cost-free basis to the institutions participating
in project POL/5/006 as well as to all institutions in the country that would have a need for this
facility for mutation breeding. Local facilities for the storage of samples prior to or following
irradiation such as growth chambers, refrigerators and freezers were also made available to
persons using the gamma radiation source. Over twenty plant breeding institutions from
various parts of the country had made use of this facility during 1986-1987.
Field and laboratory equipment required for plant breeding research were provided
to the six recipient institutions. No problems were encountered in the timing of procurement
and delivery of equipment to recipient institutes for laboratory and field studies. The
equipment in general included field sowing machines, plot combine harvesters, laboratory
threshers and special laboratory equipment and supplies including tissue culture equipment,
microscopes and chemicals. Some institutions were provided with much more equipment than
others according to need. The Plant Breeding and Acclimatization Institute at Radzikow, Blonie
received only one piece of equipment. This institute was well equipped already in
comparison, as it was one of the main recipient institutions of the FAO/UNDP projects
POL/77/007 and POL/81/005 in conventional plant breeding. It also received assistance during
1980-1987 for soybean breeding research through the IAEA's Coordinated Research
Programme (CRP).
All expert tasks were implemented as planned in a timely manner. The assignments
were all short, ranging from 2 days to 3 weeks in duration, and all were carried out by Agency
staff.
Very early in the project (February 1985) the expert mission of Brunner was vital to the
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was implemented in two assignments. The first required the expert's advice on the building
design and equipment characteristics prior to the installation of the gamma radiation source.
The second assignment (June 1986) was essential to train the counterpart staff on the proper
utilization of the gamma radiation source for efficient mutation induction in crops.
Expert task 03 "Co-ordination of Activities" was implemented to organize project
activities among the several recipient institutions. This was planned to take place on an
annual basis as a project workshop in the country. At such a workshop an Agency technical
officer would meet with representatives of the recipient institutions for an assessment of
progress in reaching project objectives and for a review of assistance provided and future
project needs. The Head of the Plant Breeding and Genetics Section (Micke) was selected
for this task, and workshops were held in September 1985 and in conjunction with a national
training course in June 1986. At the first workshop representatives of the Plant Breeding and
Acclimatization Institute at Radzikow, Blonie and Department of Cereals, Plant Breeding and
Acclimatization Institute, Krakow were not present. All recipient institutions with the exception
of the Plant Breeding and Acclimatization Institute at Radzikow, Blonie participated in the
second workshop.
A National Training Course on Plant Breeding Using Induced Mutations was
implemented in June 1986 under the project (Task 04). The training course afforded junior
plant breeders in the country with an awareness of the current status of mutation breeding
technology and the availability of the IBL 337 gamma irradiator provided under the project
for mutation induction to all interested plant breeding institutions in the country. Seventeen
plant breeders and geneticists, all from different plant breeding stations and institutes in the
country, participated in the course. The participants were given the opportunity to evaluate
anonymously the value of the course. All considered themselves to have acquired a new
research method, and they all stated their intention to begin mutation breeding in their work.
Lectures were given by staff of the Joint FAO/IAEA Division together with representatives of the
six recipient institutions of project POL/5/006. This provided an ideal forum for the second
project workshop to review the progress made in meeting project objectives and future
project needs.
Staff from five of the six recipient institutions were granted fellowship training related
to the project. Most of the fellowships were implemented during 1987 and 1988, because
nominations for fellowships were only first received in 1986, one year after project approval.
Nevertheless, fellowship training was an important input to the project, as the shortage of
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acquired through fellowship training was expected to provided an impetus to the spread of
improved mutation breeding programmes in the country.
An assessment of the progress made on the technical aspects of the project was
possible from (i) reports presented by representatives of the recipient institutions at the two
project workshops in 1985 and 1986, (ii) Interim Project Implementation Reports submitted in
1985, (iii) field excursions of technical officers (Micke and Maluszynski) during 1985 and 1986
and (iv) progress reports of the six recipient institutions submitted to the Agency in mid 1987
in conjunction with a request for continuation of the project (Phase II) submitted to the Agency
by the Government of Poland.
Project POL/5/006 essentially came to an end in 1987, when the lion's share of the
projectwas completed. Only $ 1 571 of equipment was provided in 1988, and the projectwas
formally closed in 1989.
Toward the end of the project in mid 1987 all six recipient institutions maintained a
high volume and momentum of work for the development of genetically improved crop
cultivars, which could be released eventually for use by farmers. Radiation and chemical
induced mutants of different crop species were used to supplement the germplasm needed
to develop the new and improved crop cultivars. Each of the recipient institutions worked
toward the improvement of different crop cultivars and the pace of research work had
increased to such an extent that the Technical Officer (Micke) considered in 1987 the possible
advantages of a national mutation breeding co-ordination committee. This was a
consideration made in view of the possibility of project continuation as Phase II in 1988. From
information provided by the last progress reports received in mid 1987, the crops studied and
progress made by each institute on improving these cultivars are the following:
•
•
•

•

•

Botanical Garden of the Polish Academy of Sciences. Warsaw
Work was in progress on increasing the genetic variability among
rye, winter triticale and lupines.
Plant Breeding and Acclimatization Institute. Radzikow. Blonle
Field evaluation of advanced soybean mutants was in progress.
Poznanska Hodowla Roslin Plant Breeding Station. Wiatrowo
Research was underway on radiation induced mutation in pea
and faba bean. Pea stock has been submitted to national trials in the
Center of Investigation of Varieties (COBOj.
Plant Breeding Station. Polanowice-Lagiewnike. Kruszwica
Research was widened to include the introduction of mutants to
spring wheat and barley breeding programmes. Field evaluation of
mutated lines was in progress.
Department of Genetics. Silesian University. Katowice
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collaboration with the Plant Breeding Station at Polanowice-lagiewniki.
Collaboration with IHAR Plant Breeding Station, Bakow began in 1987 with
the goal of obtaining mutants of winter barley. Co-operation with other
stations interested in obtaining mutants of lupine and oats was initiated.
Department of Cereals. Plant Breeding and Acclimatization Institute.
Krakow

Research was focused on dwarf forms of winter triticale and the
evaluation of mutants in field experiments.
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III

PROJECT-RELATED ACCOMPLISHMENTS

TECHNICAL CO-OPERATION ACTIVITIES
Fellowship Training in Poland
Prior to 1985, when project POL/5/006 was approved, no IAEA Fellows from developing
Member States were trained in the field of mutation breeding in Poland. However, after the
start of the project in 1985 to the present, 33 Fellows and Scientific Visitors from Africa, Asia,
Latin America and the Middle East have trained at various plant breeding institutes in the
country. A total of 204 months of training were provided by plant breeding institutes in Poland
during the period 1985-1993. The IAEA Fellows trained in Poland, the training provided to them
and the duration of their training programmes are listed according to the host institute in the
tables found in this section of the review. Eight plant breeding institutes have served as hosts
to IAEA Fellows or Scientific Visitors, among these are the six recipient institutes of project
POL/5/006. The largest number of Fellows were trained at the Department of Genetics, Silesian
University, Katowice, which hosted two Postgraduate Fellowship Group-Training Programmes
during Jan. - Dec. 1990 and Feb. 1992 - Feb. 1993.
Postgraduate Fellowship Group-Training
Interregional postgraduate fellowship group-training in mutation breeding and related
techniques was initiated in 1990 at the Department of Genetics, Silesian University, Katowice.
In early May 1988 Dr. M. Sowinski, President of the National Atomic Energy Agency, informed
the Head, Fellowships and Training Section (L'Annunziata, travel report dated 26 May 1988)
during a fact-finding and planning mission to Poland, that the Government of Poland would
make an offer to the IAEA to provide a training programme of postgraduate study for Fellows
from developing Member States in the field of mutation breeding. The training programme
planned was entitled "Genetic Basis of Mutation and Related Techniques for Crop
Improvement", and it would be hosted by the Department of Genetics, University of Silesia.
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Programme for Fellowships in non-convertible currency. In late May 1988 the National Atomic
Energy Agency submitted an official proposal to the Director General with the offer that
Poland host the postgraduate group-training programme for IAEA Fellows. Following an
evaluation of the proposal by the Joint FAO/IAEA Division, the DDG-TC (Noramly) for Director
General accepted the training proposal with some modifications recommended. The major
modifications were (i) to limit the duration of the training to 12 months without interruption, and
(ii) to exclude the possibility of obtaining a degree from the objectives of the training
programme. The idea behind these changes is that training programmes offered by Member
States, either academic or practical, should provide the additional knowledge or skill needed
by IAEA Fellows to enable them to return home without much delay and work on a TC project,
the success of which is often dependent on their performance. Also the IAEA proposed that
it would not be responsible for the financial support of nationals of Poland who might
participate in this training programme, as IAEA fellowships are intended to provide training
not available in the Fellow's home country.

The first postgraduate fellowship group-training was held during Jan. - Dec. 1990 at
the Department of Genetics, Silesian University, Katowice with the objective of providing
selected plant breeders from developing countries with the opportunity to improve their
knowledge of plant genetics, mutagenesis and in-vitro techniques. Six Fellows representing
Asia, Africa and Latin America successfully completed the 12-month training programme. The
programme offered academic and practical training catered to the needs of Fellows in
developing Member States; it specifically offered
•

•

Individual study with the possibility of conducting one's own long-term
experiments in plant genetics or breeding with the use of mutation and
other biotechnology methods under the supervision of the scientific staff
of the Department of Genetics; and
Participation in formal lectures and exercises in most of the disciplines
which encompass the sciences of plant genetics, mutation breeding and
related biotechnologies.

The possibility of conducting individual research provides Fellow's the prospect of initiating
research projects with plant genetic material from their home countries and subsequently
continuing this research after their return. For participation, the course required plant breeders
with a Master of Science or similar scientific degree, engaged in plant breeding and actively
working in a project supported by the IAEA under the Technical Co-operation Programme.
The group-training programme was again hosted by the Department of Genetics,
Silesian University during Feb. 1992 - Feb. 1993 for eight Fellows representing Asia, Africa, Latin
America, Europe and the Middle East. The IAEA provided for supplies and small equipment
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Division.
It is planned that the Department of Genetics, Silesian University again host the grouptraining programme for eight Fellows from different regions of the world. The training
programme should start in Feb. 1994 and last for 12 months to Jan. 1995. The objectives and
organization of the group-training have not changed since the inception of the programme
in 1990. However, the formal lectures and exercises have been modified to include modern
biotechnology and its applications in mutation breeding. A copy of the training programme
prospectus for the upcoming fellowship group-training programme is provided in Annex V of
this review.
Expert Services from Poland
Project POL/5/006 marked the beginning of IAEA expert services from Poland in the field
of mutation breeding. Three scientists connected with project POL/5/006 became Agency
experts to Member States following the initiation of project activities in 1985. Two of the
scientists, Wojciech K. Swiecicki and Iwona M. Szarejko, were counterparts to the project. The
third, Edward S. Gacek, was a participant in the National Training Course on Plant Breeding
Using Induced Mutations held during 9-27 June 1986 as an integral part of project POL/5/006.
Wojciech K. Swiecicki, who was counterpart from the Plant Breeding Station at
Wiatrowo, undertook three assignments as expert in legume breeding for a total duration of
three months to Zaire during the period starting late 1986 and ending early 1988. Iwona M.
Szarejko, counterpart from the Department of Genetics, Silesian University, Katowice,
completed four assignments as Agency expert in mutation breeding of barley providing
approximately 2.5 months of services for projects in Turkey and Peru during 1991 - 1993.
Edward S. Gacek from the Institute of Plant Breeding and Acclimatization at Bakow has
provided a total of 1.5 months of expert services in barley mutation breeding for project
implementation in Libya in 1991 and 1993.
No scientists from Poland had provided expert services in mutation breeding prior to
project POL/5/006.

IAEA FELLOWS AND SCIENTIFIC VISITORS HOSTED IN POLAND

Host Institute Ho A: Botanical Garden of the Polish Academy of Sciences, Warsaw
IAEA FELLOWS AND SCIENTIFIC VISITORS HOSTED
NUMBER

NAME

COUNTRY

TRAINING PROVIDED

TRAINING
PERIOD

DURATION

ZAI/8602V

BOTULA, Manyala M a
Bopoto Michel

Zaire

Scientific visit to get experience in mutation breeding in cross- a n d
self-polinated plants

August 1986

7 days

ROK/8843UV

LEE, Eun-Sup

Republic of
Korea

Scientific visit to get acquainted with applications of barley
mutation techniques

Aug 89/Sep 89

6 days

SRL/8803RV

GURUSINGHE, Parakrama
De Awlis

Sri Lanka

Scientific visit to get experience on principles a n d practice of
mutation breeding with emphasis o n perennial c r o p plants

September 89

7 days

UGA/8803

MWANGA. Robert O b a d i a h
Malagala

Uganda

Research training o n in-vitro culture of tropical root crops for
mutation breeding a n d strategy of mutation breeding

Oct 89/Apr 90

6 months

MON/8902

DAMBA. Khaldzan

Mongolia

Practical training o n mutation induction techniques

May 90/Aug 90

3 months

Host Institute No. 2: Plant Breeding and Acclimatization Institute, Radzikow, Blonie
IAEA SCIENTIFIC VISITORS HOSTED
NUMBER

NAME

COUNTRY

TRAINING PROVIDED

TRAINING
PERIOD

DURATION

THA/8531V

SMUTKUPT, Sumin

Thailand

Scientific visit to get acquainted with mutation breeding of
legumes

Apr 85/May 85

5 days

ZAI/8602V

BOTULA, Manyala M a
Bopoto Michel

Zaire

Scientific visit to get acquainted with mutation breeding In crossa n d self-polinated plants

August 1986

7 days

Host Institute No.3: Pozncmska Hodowla Roslin. Plant Breeding Station. Wiatrowo
IAEA SCIENTIFIC VISITOR HOSTED
NUMBER

PER/8705V

NAME

ROMERO-LOU. Marino
Juan

COUNTRY

TRAINING PROVIDED

Scientific visit to observe d o u b l e d haploids a n d mutation breeding
of cereals research

Peru

TRAINING
PERIOD
August 1987

DURATION

6 days

Host Institute No.4: Plant Breeding Station, Polanowice • Lagiewniki. Kruszwica
IAEA SCIENTIFIC VISITOR HOSTED
NUMBER

NAME

COUNTRY

TRAINING PROVIDED

TRAINING
PERIOD

DURATION
i

ROK/8843UV

LEE, Eun-Sup

Republic of
Korea

Scientific visit to get acquainted with the application of barley
mutation techniques

Aug 89/Sep 89

6 days

Host Institute No.5: Department of Genetics, Silesian University, Katowice
IAEA FELLOWS AND SCIENTIFIC VISITORS HOSTCD
NUMBER

NAME

COUNTRY

TRAINING PROVIDED

TRAINING
PERIOD

DURATION

SUD/8802

ABDALLA, Abdelazim
Balla

Sudan

Research training o n mutation induction for breeding a n d genetic
engineering

Jan 90/Jul 90

6 months

MON/8813

ALTANSUKH. Norov

Mongolia

Basis training in wheat mutation breeding

Jun 90/Aug 90

2 months

ROK/8843UV

LEE. Eun-Sup

Republic of
Korea

Scientific visit to get acquainted with the application of barley
mutation techniques

Aug 89/Sep 89

6 days

ZAI/8901

UMBA, Di-Umba

Zaire

Research training on induced mutations

Jan 90/Dec 90

12 months

BOL/8902

MONTECINOS VARGAS.
Anabelle

Bolivia

Research training on induced mutation techniques in traditional
Indian crops

Jan 90/Dec 90

12 months

MON/8925PV

DAMBA. Tsedev

Mongolia

Scientific visit to gain experience on wheat mutation breeding

July 1989

6 days

INS/8968

RATMA, Rivaie

Indonesia

Research training on induced mutation techniques in legumes

Jan 90/Dec 90

12 months

CPR/89061

CAI. Qihua

People's Rep.
of China

Research training on in-vitro mutaaenesis techniques in rice
breeding, including cell suspension and protoplast cultures

Jan 90/Feb 91

13 months

PAK/9007

KHAN. Abdul Jabbar

Pakistan

Practical training on doubled haplolds and restriction fragmant
lengths polymorphism in wheat breeding

Jan 90/Dec 90

12 months

CPR/90049

LI. Ximing

People's Rep.
of China

Practical training on in-vivo and In-vitro mutation techniques

Jan 91/Jan 92

12 months

AFG/91001

HABIBI, Assadullah

Afghanistan

On-the-job practical training In mutation breeding techniques with
emphasis on breeding for wheat improvement (The fellowship
training was extended for an additional 6 months and is
scheduled to end August 1993.)

Feb 92/Feb 93

12 months

LIB/91002RV

SHETA. Omar Taher

Libyan Arab
Jamahlriya

Scientific visit to gain knowledge on current options for barley
breeding

Apr 92/May 92

15 days

SUD/91005

AU. Eltahir Siddiq

Sudan

Practical training in mutation breeding of crop plants with
emphasis on genetic basis for crop improvement

Feb 92/Mar 93

13 months

BUL/91013

RACHOVSKA, Ginka

Bulgaria

Practical training in mutation breeding with emphasis on mutation
induction in wheat

Nov 91/May 92

6 months

TUR/91013

SAVASKAN. Cigdem

Turkey

Practical training in in-vitro culture and marker techniques in
mutation plant breeding

Jan 92/Jan 93

12 months

MON/91021

TORMANDAKH. Tomorbat

Mongolia

On-the-job training in mutation breeding techniques with emphasis
on In-vitro mutagenesis for cereal improvement

Feb 92/Feb 93

13 months

ALG/91024

LAIB, Yamlna

Algeria

Practical training in mutation breedina with emphasis on In-vitro
culture techniques for wheat Improvement

Feb 92/Feb 93

12 months

CUB/91025

PEREZ LEON. Noraida de
Jesus

Cuba

Practical training in mutation breedina with emphasis on In-vltro
culture and breeding techniques for rice improvement

Feb 92/Feb 93

12 months

PAK/91050

KHAN, Imtlaz

Pakistan

Practical training In cultivar improvement through the use of
radiation-induced mutations

Feb 92/Jan 93

12 months

CPIW1058

WANG, Guangjln

People's Rep.
of China

Practical training in plant breeding and genetics with emphasis
on biotechnology and mutation breeding of crops

Mar 92/Apr 93

13 months

Host Institute No.6: Plant Breeding and Acclimatization Institute, Department of Cereals, Krakow
IAEA FELLOW AND SCIENTIFIC VISITOR HOSTED
NUMBER

NAME

COUNTRY

TRAINING PROVIDED

TRAINING
PERIOD

DURATION

MON/8811

DUGERMAA, Tsermaa

Mongolia

Practical training in cereal mutation breeding with emphasis on grain
quality improvement

Sep91/Mar 92

6 months

ROK/8843V

LEE, Eun-Sup

Republic of
Korea

Scientific visit to get acquainted with applications of barley mutation
techniques

Aug 89/Sep 89

6 days

Host Institute No.7: Plant Breeding and Acclimatization Institute, Experimental Breeding Station, Bakow
IAEA SCIENTIFIC VISITOR HOSTED
NUMBER

URT/92004V

NAME

MGONJA, Mary Andrew

COUNTRY

United Rep.
of Tanzania

TRAINING PROVIDED

Scientific visit to get experience in barley mutation breeding with
emphasis on the Identification of suitable mutagins

TRAINING
PERIOD

June 1992

DURATION

14 days

Host Institute No.8: Fruit Breeding Institute, Skierniewice
IAEA SCIENTIFIC VISITOR HOSTED
NUMBER

SRL/8803V

NAME

GURUSINGHE. Parakrama
De Alwis

COUNTRY

Sri Lanka

TRAINING PROVIDED

Scientific visit to get experience in principles and practice of mutation
breeding with emphasis on perennial crop plants

TRAINING
PERIOD

June 1989

DURATION

7 days

CXI

I

POSTGRADUATE FELLOWSHIP GROUP-TRAINING
DEPARTMENT OF GENETICS. SILESIAN UNIVERSITY. KATOWICE
"GENETIC BASIS OF MUTATION AND RELATED TECHNIQUES
FOR CROP IMPROVEMENT"

SILESIAN UNIVERSITY GROUP-FELLOWSHIP TRAINING PROGRAMMES
IAEA Lecturers
Provided

Dates of Training
Programme

Number and Region
of Participants

Jan '90/Dec '90

3 Asians
2 Africans
1 Latin American

A. Ashri
M. Maluszynski
M. L'Annunziata

3
2
1
1
1

L.A. Sitch
M. Maluszynski
J.P. Colion
O.P Kamra

Feb '92/Feb '93

Feb '94/Jan -95
(planned)

Asians
Africans
Latin American
European
Middle Easterner

Eight Fellows
(to be selected)

(to be selected)

National Lecturers
Provided

Amounts Provided
for Supplies and
Small Equipment

18 from various
leading institutions

S 10 200

23 from various
leading institutions

S 33 600

(to be selected)
S 33 600
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Mutation Breeding and Other Biotechnology Methods (POL/5/008 a/I
In December 1989 the Government of Poland submitted two new TC Project Requests
for Assistance in the field of mutation breeding under the IAEA Regular Programme of
Technical Co-operation for 1991-1992. The first of these was entitled "Mutations and other
Biotechnology Methods for Improvement of Local Crops". This request entailed assistance in
more modern approaches to research in mutation breeding for crop improvement including
biotechnology methods, and the request involved only one recipient institution. Department
of Genetics, Silesian University, Katowice. This institute was one of the most active among the
six participating institutions of project POL/5/006, and it received a greater portion of
assistance under the project.

The project request noted that specific taste and nutritional quality make certain crops
attractive for local markets and export, such as buckwheat and millet, where their marketshare has decreased due to their relatively low grain yield. Genetic resources for the needed
improvements of these crops are available in several wild species, but traditional breeding
methods for crop improvement have failed thus far. Mutations together with other
biotechnology methods including in-vitro tissue culture (e.g. protoplast fusion) with molecular
genetic techniques (e.g. RFLP) would be introduced to breeding programmes to help solve
this problem. The new request involves modern biotechnology methods and it is only partly
related to project POL/5/006, which developed the facilities and local staff for mutation
breeding.
Requested were six months of expert services, fellowships and scientific visits for five
research staff, and laboratory equipment including a centrifuge, freezer, microscopes, growth
chamber, DNA gun, chemicals and radioisotopes valued at $ 87 000.
The Area Officer's Preliminary Appraisal of the TC project request was prepared in
January 1990. The Area Officer (Lopez-Cotarelo) noted that background information for the
request was adequate, although the work plan and schedule of activities needed more
details. The primary objectives of the project would be the improvement of local crops
through the introduction of biotechnology and molecular genetics methods into the Polish
plant breeding programmes.
The Technical Officer's Appraisal, prepared in May 1990, recommended project
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technically very feasible, and the choice of two crop systems (Buckwheat and Millet) would
allow for the concentration of resources and effort with a higher likelihood for success. The
introduction of new technology to the plant breeding programmes of Poland was
recommended with very high priority.
The request for assistance was approved by the Board of Governors as a footnote a/
project under the IAEA Regular Programme of Technical Co-operation for 1991-1992. Inputs
over a two-year period would include 6 months of experts services, equipment valued at $
130 000 and 19 months of fellowship training. Financial resources have not been made
available as yet for this project, and it was again approved as a footnote a/ project under
the IAEA's 1993-1994 Regular Programme.
Crop Development by Mutation Breeding
The second TC Project Request for Assistance submitted by the Government of Poland
in December 1989 in the field of mutation breeding was entitled "Crop Improvement by
Mutation Breeding". Assistance was requested under the IAEA Regular Programme of
Technical Co-operation for 1991-1993. The recipient institution designated for this project was
the Plant Breeding Station at Wiatrowo, which was also one of the recipient institutions of
project POL/5/006.
The project request highlighted the need that Poland become self-sufficient in food
production as the importation of cereals and grain legumes has an adverse affect on the
economy, and the use of improved high-yielding crop varieties would be an important step
in the direction to increase production. Reference was made to the success of previous IAEA
technical assistance in this field under project POL/5/006. Particularly noted were the project
workshops and national training course organized under the project, which provided new
technology and highly stimulated mutation breeding work in Poland, and the many mutants
of rye, wheat, barley, triticale, faba bean, pea, lupines, bean and ornamental crops
developed during the course of the project as presented during the National Symposium on
Mutation Breeding in June 1989.
The primary objectives of the project were to increase the yield potential of crop
cultivars with tolerance to adverse soil stresses via an agronomic evaluation and the use of
induced mutants in cross breeding programmes of the principal crops in the country. The
irradiation facility previously established under project POL/5/005 would facilitate the
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Requested were six months of expert services, laboratory and field equipment
including centrifuges, fluorescent microscope, plot drill, radioisotopes and chemicals valued
at $ 86 000 and training to include 42 months of fellowships and 3 months of scientific visits.
The Area Officer's Preliminary Appraisal of the TC project request was prepared in
January 1990. The Area Officer (Lopez-Cotarelo) indicated that this was a follow-up to project
POL/5/006 and the background information provided was adequate. However, the work plan
and schedule of project activities needed reformulation.
The Technical Officer's Appraisal prepared in May 1990 recommended approval of
the project. The Technical Officer (Micke) noted that the proposal was a logical consequence
of the previous TC project POL/5/006, and that continuation was necessary to follow-up the
project and obtain practical results. The work plan and schedule of activities would be more
precisely formulated each year during an annual Project Implementation Co-ordination
Workshop, which was a practice successfully introduced for the co-ordination of activities
under project POL/5/006.
Among the numerous (seventeen) TC project requests received from Poland for the
1991-1992 biennial programme the aforementioned request was not included among those
submitted for approval by the Board of Governors.
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POST-PROJECT RESEARCH ACHIEVEMENTS

Questionnaires issued to four of the recipient institutions, which were among the most
active in the implementation of project POL/5/006, provided information on achievements of
the institutions related to the project after its completion. The questionnaires were sent to the
institutes in July 1993, and they were completed and returned to the Evaluation Section by
early September 1993. A copy of the questionnaire is provided in Annex VI of this review.
The research activities at two institutes, namely the Botanical Garden of the Polish
Academy of Sciences at Warsaw and the Department of Genetics, Silesian University at
Katowice, were reduced to some extent because of financial constraints after the completion
of project POL/5/006. However, the other two research institutes, the Plant Breeding Station at
Wiatrowo and Plant Breeding Station at Polanowice-Lagiewniki, Kruszwica, experienced no
reduction in research activities following completion of the project. The rationality behind the
different experiences may rest on two factors. Firstly, the plant breeding stations do mainly
cross breeding and field screening or testing of mutant varieties, which are provided by the
laboratories carrying out chemical and radiation induced mutation. Field evaluations of
mutant varieties provided by other institutes may continue for five to six years before important
breeding lines are identified and selected. Field testing of mutant varieties provided at the
end of the project in 1987 could still be ongoing in 1993. Secondly, the institutions carrying out
chemical mutagenesis and tissue culture techniques among other biotechnology methods for
mutation induction of crop varieties, such as the Botanical Garden of the Polish Academy of
Sciences and Department of Genetics, Silesian University, require more costly chemicals,
glassware and laboratory equipment than the field testing stations.
The questionnaires have provided also information concerning the continuing research
activities of the institutes toward the finding and release of new more productive crop
cultivars, which is the long-term objective of project POL/5/006. The following are summarized
activities and results reported of work in this direction at the recipient institutions:
Botanical Garden of the Polish Academy of Sciences, Warsaw
Numerous dwarf and semidwarf cereal mutants have been selected. The most
interesting lines were transferred to plant breeding stations at Choryn and Dankow. Promising
mutants originating from i37Cs gamma-irradiated Presto (triticale) cultivar were obtained.
Numerous mutants of Lupinus albus with morphological changes and L. mutabilis with early
maturing forms were found.
The semidwarf mutants are used as a breeding source for cultivars resistant to lodging.
The early maturing mutants of L mutabilis is a perspective cultivar suitable to the climatic
conditions of Poland. It is new high protein crop (50% dry matter protein)
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Advanced breeding lines (WTD 4076 and WTD 1187) of pea, Pisum sativum. were
obtained. Also a self-completing and unbranched mutant of white lupin, Lupinus albus. was
found and is used for the breeding of lupin cultivars. A new more productive mutant cultivar
of pea (cv. Kwestor) was obtained and registered in 1991. It is a direct mutant of the cultivar
Paloma. It has the highest dry seed yield among all registered cultivars in Poland with a
production increase registered of 4.1 q/ha above control crops.
Plant Breeding Station, Polanowice-Lagiewnike, Kriszwica
The Plant Breeding Station has developed and selected thirteen high-yielding lines of
spring wheat obtained by chemical mutagenesis originating from work at the Department of
Genetics, Silesian University at Katowice. Also seventy breeding lines of barley are under field
trials, nineteen are undergoing inter-station experiments and forty-six are under station
experiments.
As a result of project POL/5/006 advanced lines of spring wheat and barley were
obtained, and these will be used for the production of hybrids. These will likely be introduced
in Poland as new varieties. One line of spring wheat (POA 291) is now undergoing national
experiments.
The new breeding method of double haploids was introduced to the breeding
programmes through this project. The Plant Breeding Station is now the only station in Poland
able to use this method.
Department of Genetics, Silesian University, Katowice
The Department of Genetics, Silesian University, does not release new crop varieties.
The Department cooperates with breeding stations, mainly with the Plant Breeding Station at
Polanowice-Lagiewniki, Kruszwica, where pre-breeding material or advanced lines of barley
are submitted to breeding experiments and tested in field trials. The pre-breeding material
is obtained at the Department of Genetics by mutagenesis or by combination of double
haploids method and mutagenesis to accelerate the production of pure mutant lines.
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IV

FINDINGS

The immediate objectives of project POL/5/006, to contribute significantly to the plant
breeding efforts in Poland and promote the development of new and valuable crop plant
varieties, have been achieved. After three years of project implementation in 1987 the volume
and momentum of work of the recipient institutions in Poland had increased greatly and with
promising success towards the development of higher yielding crop cultivars.
At the time of project approval the currency mechanisms used and economic situation
in the country were obstacles to the importation of vital research equipment and materials
and to scientific exchange with many of the more developed countries of the world. The
specific laboratory and field equipment procured and the fellowship training provided
through the project did contribute in a large way to the plant breeding efforts in Poland.
Numerous institutions in Poland carry out research in plant breeding for crop
improvement. Among these, six were selected in 1984 as recipient institutions to project
POL/5/006. At that time only a small number of the plant breeding institutions in the country
had a radiation source at their disposal for mutation induction to supplement the germplasm
needed for the development of new and improved crop cultivars. An obstacle to the use of
radiation for the induction of mutations in plants was the high cost of a radiation source or the
cost for an irradiation service. The idea, therefore, to procure a gamma radiation source
under the project and to make it available on a cost-free basis to all plant breeding
institutions in the country had a successful outcome. Over twenty institutions from various parts
of the country made use of this facility for plant mutation induction during 1986-1987.
The quest for improved crop cultivars through mutation breeding differed in approach
among the six recipient institutes. Some institutes used chemical agents, fast neutrons and Xrays in addition to the gamma radiation source provided by the Agency for mutation
induction. Plant tissue culture techniques were used at some institutions and the crops studied
also differed. However, in all cases the work was directed toward the improvement of cereals
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of these crops can have an affect on the trade balance and economy of the country.
The last progress reports were made by the recipient institutions in 1987 in conjunction
with the request for project continuation as Phase II. These reports indicated that work at each
institute was well underway toward finding higher yielding crop cultivars. The Technical Officer
(Micke) noted then that the volume and momentum of work was high and that each institute
was striving for the development of genetically improved crop cultivars that could be
released to farmers in Poland. The project request submitted to the Agency in 1987 noted also
that small amounts of convertible currency were still needed at the time to continue, at a high
standard, the mutation breeding programmes initiated in the first phase of the project and
to prepare material for new improved cultivars.
It is unfortunate that continuation of the project under Phase II was not possible. The
recipient institutions were making good progress, and the economic situation together with
problems in foreign exchange still hampered scientific research in the country. Furthermore,
the endeavor to achieve the ultimate project objectives of increasing agricultural production
through more productive, higher quality and more resistant crop cultivars is a process that
generally takes over a decade to achieve under optimum circumstances in mutation
breeding programmes. An additional three years of input from the Agency, even at a
reduced scale would have helped maintain the high momentum of work needed to reach
project objectives in reasonable time and, concurrently, keep the Agency abreast of the
progress made toward these goals.

As funds were not made available for Phase II of this project, no further progress
reports were received since 1987 and information was lacking concerning the post-project
and current mutation breeding programmes at the institutions concerned. However,
questionnaires sent to four of the major recipient institutions in July 1993 did provide
information concerning the degree to which work has continued at the institutions concerned
after the termination of the project and whether the long-term objectives of the project have
been achieved or are expected to be reached in the forseeable future.
Information provided from the questionnaires did indicate that two recipient institutes,
Plant Breeding Stations at Wiatrowo and Polanowice-Lagiewniki, did not experience any
reduction in research activity upon completion of the project. These institutes rely less on
expensive imported expendable supplies to carry out breeding and field testing of mutant
lines. The pace of the research activities at the other two institutes diminished to some extent
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Polish Academy of Sciences at Warsaw and the Department of Genetics, Silesian University
at Katowice use biotechnology in combination with radiation-induced mutagenesis, chemical
mutagenesis as well as tissue culture techniques, which require expensive chemicals,
laboratory supplies and glassware. A sudden termination of large inputs of Agency assistance
would result inevitably in some reduction in activity. This is understandable in light of the
continuing need of the institutes for assistance in 1987 when Poland requested project
continuation as Phase II.
The long-term project objective of increasing agricultural production through more
productive, higher quality and more resistant crop cultivars is partially achieved. The full
achievement of this objective will require over a decade of research and field trials. Work
towards the release of more productive cultivars for agricultural use in the country is
underway. The Botanical Garden of the Polish Academy of Sciences, Warsaw and the
Department of Genetics, Silesian University have provided pre-breeding material obtained by
mutagenesis to plant breeding stations for breeding and field trials, which are prerequisites
for the selection of more productive cultivars. Semidwarf mutants of cereals and early
maturing forms of lupin mutants have been provided by the Botanical Garden to plant
breeding stations. The Plant Breeding Station at Wiatrowo has obtained advanced breeding
lines of pea and lupin as well as a more productive cultivar of pea (cv. Kwestor) with the
highest dry seed yield among all registered cultivars in Poland. At Polanowice-Lagiewnike the
Plant Breeding Station has selected many advanced breeding lines of barley and a possible
cultivar of spring wheat (POA 291) now undergoing tests in national trials.
The establishment of a central irradiation facility available on a cost-free basis to all
mutation breeding institutions in the country did enhance co-operation at the national level.
The project also stimulated co-operation particularly between the institutions working on
mutation induction and the plant breeding stations.
Project POL/5/006 did act, in some way, as a catalyst for increased technical cooperation between Poland and other Member States in the field of mutation breeding. Only
after the initiation of project POL/5/006 did institutions in Poland provide fellowship training in
mutation breeding for scientists from other developing Member States. Also scientists
connected with project POL/5/006 were the first IAEA experts from Poland in mutation breeding
to provide services for the implementation of technical co-operation projects in other countries
of the world.

-58-

RECOMMENDATIONS

1.

Serious consideration should be given to maintaining technical co-operation
projects in mutation breeding active with IAEA inputs continuing for a prolonged
period of time particularly when recipient institutions are making good progress
and there is a continuing need for assistance. Under optimum circumstances
mutation breeding programmes often require over a decade for the selection,
testing and official release of new approved cultivars to farmers. Extended
assistance, even at a reduced scale, would help keep the IAEA abreast of progress
and assure the achievement of project objectives in reasonable time.
This recommendation should hold for projects in many fields where long-term
objectives can be reached in about a ten-year period provided good progress is
made after initial Agency inputs and there remains a continuing need for
assistance. Prolonged contact with projects, even through small amounts of
assistance, can help recipient countries achieve sustainable activity in the field of
research.

2.

The successful experience gained from this project, namely, the provision of a large
piece of equipment made available on a cost-free basis to all research institutions
in the country should be used as an example for other technical co-operation
projects, which may have attributes favorable to such an arrangement.

ANNEX I
NATIONAL
TRAINING COURSE
PLANT BREEDING USING INDUCED MUTATIONS
for plant breeders in Poland
9 - 2 7 June 1986
orftanized by:

DEPARTMENT of GENETICS
SILESIAN UNIVERSITY
Katowice

BOTANICAL GARDEN
of POLISH ACADEMY
of SCIENCE
Warsaw

in co-operation with: THE JOINT FAO/IAEA DIVISION - Vienna, Austria.

I.

MAIN OBJECTIVE:
The objective of the course is to provide intensive
training to plant breeders on the use of mutation and
related techniques for crop improvement in Poland and help
participants in preparation of detailed mutation breeding
programmes for different crops, mainly cereals.

II. ORGANIZATION OF THE COURSE:
The course will include:
- formal lectures (L) and exercises (E) - mainly during the
first week of training course in Department of Genetics,
Katowice but as well demonstrations of different gamma
sources and irradiations during the second week in
Botanical Garden of The Polish Academy of Sciences
- field excursions (EX) - during the second and third week
in the following plant breeding stations:
Department of Cereals, IHAR, Cracow
Plant Breeding Station, Lagiewniki
Plant Breeding Station, Wiatrowo
Institute of Plant Genetics, PAN, Poznan
- seminars (S) - each day after field excursions during the
second and third week of training course
- workshop (WS) - students will participate in workshop
organized under the Agency Technical Cooperation Project
"Plant Breeding Using Induced Mutations" POL/5/006
13 June, 1986
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- round table discussion (27 June, 1986)
"Utilization of mutants for solving particular plant
breeding problems"
- preparation by each trainee of "Individual mutation
breedinR programme" (see Appendix I) with the help of the
Agency expert(s).

III. PARTICIPATION:
- The training course is open to 15 candidates from plant
breeding stations of the Ministry of Agriculture (agreement
with Mr. K. Barlinski, Director of the Plant Breeding
Corporation) and for young scientists from institutes
participating in Agency Project POL/5/006.
- Deadline for nominations: 15 April, 1986
- Participant's qualifications: Participants should have a
Master of Sciences degree in plant breeding or genetics.
Preference will be given to those who are actively engaged
in cereals improvement programmes.
IV. LECTURERS:
- Scientific staff of organizing institutes with support of
the Agency's experts from the Plant Breeding and Genetics
Section of the Joint FAO/IAEA Division.
V. RESPONSIBLE PERSONS:
Dr. I. Szarejko - course director
Department of Genetics
Silesian University
Jagiellonska 28
Katowice, Poland
tel. 515-446
Doc. dr. B. Molski
Botanical Garden of Polish Academy of Science
Warsaw
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DAILY TIME TABLE

Date and
time

Lect./Exerc.
No.

Topic and Instructor

DEPARTMENT OF GENETICS, SILESIAN UNIVERSITY
KATOWICE
MONDAY, 9 June
8:45-9:00

Opening
ceremony

Prof.Dr. L. Badura - Dean of the Faculty of
Biology and Environment Protection

9:00-10:30

LI

Use of induced mutations in genetics and plant
breeding
M. Maluszynski (FA0/IAEA)

10:45-11:30

L2

Chemical mutagens and their use in mutation
breeding
I. Szarejko (Dept. of Genetics)

12:00-13:30

El

Mutagenic treatment of barley seeds
A. Fuglewicz, A. Kilian (Dept. of Genetics)

15:00-16:00

L3

Parent material and handling of
propagated crops
M. Maluszynski

16:15-19:00

E2/1

Dose optimalization tests for chemical
mutagens (MNH and N a ^ ) , set up of M^
tests:
- germination
- growth reduction (stem and root)
- chromosomal aberration

A. Fuglewicz,

in seed

A. Kilian (Dept. of Genetics)

TUESDAY, 10 June
9:00-10:30

L4

Somaclonal and induced variation in in-vitro
cultures
M.D. Gaj (Dept. of Genetics)

11:00-13:00

E3/1
greenhouse

Production of doubled haploids of barley by
H. bulbosum method
M. Gaj (Dept. of Genetics)

15:00-15:45

E2/2

Data collection of germination test,
A. Fuglewicz, A. Kilian
Discussion of results
M. Maluszynski
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Tuesday, 10 June (cont.)
Group A
16:00-19:00

E4/1

Callus culture - preparation of medium
M.D. Gaj

E3/2

Production of doubled haploids of barley by
H.bulbosum method - transfer of haploid
embryos to solid medium
M. Gaj

Group B
16:00-19:00

WEDNESDAY, 11 June
9:00-10:30

L5

Chimerism, diplontic selection or drift
M. Maluszynski

10:45-12:15

L6

In-vitro culture techniques for genetics and
breeding of vegetable crops
S. Malepszy (Agriculture University, Warsaw)

12:30-13:30

L7

Doubled haploids in plant breeding
M. Gaj

15:00-15:45

E2/3

Chromosomal aberrations - fixation of
material for cytogenetic investigations
A. Fuglewicz, A. Kilian

E3/2

Production of doubled haploids of barley by
H. bulbosum method - transfer of haploid
embryos to solid medium
M. Gaj

E4/1

Callus culture - preparation of medium
M.D. Gaj

Group A
16:00-19:00

Group B
16:00-19:00

THURSDAY, 12 June
9:00-11:00

L8

Mutation breeding schemes in self-pollinated
crops
M. Maluszynski

11:30-13:00

L9

Cytogenetics investigations in mutation
breeding and genetic analysis
J. Maluszynska (Dept. of Cell Biology and
Biophysics)
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Thursday, 12 June (cont.)
Group A
15:00-19:00

E4/2

Callus culture - set up of culture, passage
of callus to regeneration medium
M.D. Gaj

E2/4

Cytological effects of mutagenic treatment,
chromosomal aberrations
J. Maluszynska

WORKSHOP
POL/5/006

Plant Breeding Using Induced Mutations
Moderator - A. Mieke (FAO/IAEA)

L10

Philosophy and accomplishments of
mutation breeding
A. Micke

WS/1

B. Molski

WS/2

H. Czembor

WS/3

W. Swiecicki

WSM

R. Madajewski

WS/5

I. Szarejko

WS/6

S. Wegrzyn

E2/4

Cytological effects of mutagenic treatment,
chromosomal aberrations
J. Maluszynska

E4/2

Callus culture - set up of culture, passage
of callus to regeneration medium
M.D. Gaj

Group B
15:00-19:00

FRIDAY, 13 June
9:00-14:00

- Botanical Garden of Polish
Academy of Science, Warsaw
- Plant Breeding and
Acclimatization Institute,
Radzikow
- Plant Breeding Station,
Wiatrowo
- Plant Breeding Station,
Lagiewniki
- Department of Genetics,
Silesian University,
Katowice
- Department of Cereals,
IHAR, Cracow

Group A
15:00-19:00

Group B
15:00-19:00
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SATURDAY, 14 June
9:00-10:30

Lll

Mutation breeding for disease resistance
A. Micke

10:45-12:15

E2/5

Data collection of growth reduction
- "Kunzel's test" - discussion of results
M. Maluszynski
Set up of "Eggebrecht's test"
A. Fuglewicz, A. Kilian

12:15-13:15

E5

Frequency of chlorophyl mutations in Mp
progeny after mutagenic treatment of barley
I. Szarejko

14:15-19:00

EX/1

Experimental field - Boguchwalowice
Department of Genetics
Silesian University, Katowice
Seminar on "Mutation breeding for semi-dwarf
barley", moderator - M. Maluszynski

S/l

SUNDAY, 15 June
10:00
Travel to Cracow.

DEPARTMENT OF CEREALS,

IHAR,

CRACOW

MONDAY, 16 June
9:00- 9:45

L12

Mutations in breeding and genetics of
Triticale
H. Grzesik (Dept. of Cereals)

9:45-10:30

L13

Cytological investigations of Triticale
mutants
J. Pilch (Dept. of Cereals)

EX/2
S/2

Experimental fields in Cracow and Grodkowice.
Discussion on preparation of
individual mutation breeding programmes
M. Maluszynski

10:45-15:00

INSTITUTE OF NUCLEAR PHYSICS (IFJ), Cracow
TUESDAY, 17 June
9:00-14:00

L14 & EX/3

The use of cyclotron for mutations
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induction. Activity of the
Department of Radiation Biology.
J. Huczkowski and A. Wasilewska
(Dept. of Radiation Biology, IFJ)
16:00-18:00

S/3

Seminar on "Successes of legumes mutation
breeding on the world",
moderator - A. Micke
Trainees preparing individual mutation
breeding programmes
M. Maluszynski

WEDNESDAY, 18 June
9:00
16:00-18:00

Travel to Warsaw
S/4

Seminar on "Mutation breeding for nitrogen
fixation, dreams and reality",
moderator - A. Micke
Trainees preparing individual mutation
breeding programmes
M. Maluszynski

BOTANICAL GARDEN, POLISH ACADEMY OF SCIENCE,
WARSAW
THURSDAY, 19 June
9:00-10:30

L16

Introduction to radiation mutagenesis of
plants
J. Huczkowski (Institute of Nuclear Physics,
Cracow)

10:45-11:30

L17

Tradescantia. as a system for investigation
of the synergetic action of chemical and
physical mutagenic agents
A. Wasilewska (Institute of Nuclear Physics,
Cracow)

11:30-12:15

L18

The use of 137 C s g a m m a source for mutation
induction
E. Sawicka (Botanical Garden, PAN)

12:30-13:15

L19/1

Radiation sensitivity of plant material and
modifying factors
H. Brunner (FAO/IAEA)

15:00-16:30

E7

Gamma source 1 3 7 Cs - demonstration
and seed irradiation
H. Brunner and E. Sawicka
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Thursday, 19 June (cont.)
16:45-17:30

E8

Sandwich blotter technique
H. Brunner

10:00-15:00

WORKSHOP

EUCARPIA - Germplasm preservation

15:15-18:00

S/5

Seminar on "Mutant germplasm collection".
Individual discussion with trainees of their
mutation breeding programmes
M. Maluszynski

FRIDAY, 20 June

SATURDAY, 21 June
9:00-9:45

L20

Evaluation and utilization of germplasm
collections for plant breeding
B. Molski (Botanical Garden, PAN)

9:45-10:30

L19/2

Radiation sensitivity of plant material and
modifying factors
H. Brunner

10:45-11:30

L21

Isoenzymes in genetics and plant breeding
J. Puchalski (Botanical Garden, PAN)

11:30-12:15

L22

Protoplast and somatic embryos cultures
in plant breeding and genetics
J. Rybczynski (Botanical Garden, PAN)

14:00-16:00

E9

Variability in cereals populations, the
isoenzymes analysis
J. Puchalski

16:15-18:15

E10

Somatic embryogenesis of cereals demonstration of techniques
J. Rybczynski

14:00-16:00

E10

Somatic embryogenesis of cereals demonstration of techniques
J. Rybczynski

16:15-18:15

E9

Variability in cereals populations, the
isoenzymes analysis
J. Puchalski

Group A

Group B
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SUNDAY, 22 June
10:00

Travel to Lagiewniki

PLANT BREEDING STATION - LAGIEWNIKI
MONDAY, 23 June
9:00-14:00

16:00-18:00

EX/5

Mutation breeding programme of cereals, barley
mutants collection
R. Madajewski (Plant Breeding StationLag ievmiki)

S/6

Seminar on "The world results of barley
mutation breeding".
Individual discussion with trainees of their
mutation breeding programmes
M. Maluszynski

TUESDAY, 24 June,
8:00

Travel to Wiatrowo

PLANT BREEDING STATION - WIATROWO
10:00-15:00

EX/6

Mutation breeding programme of legumes,
Pea mutants collection
W. Swiecicki (Plant Breeding StationWiatrowo)

16:00-18:00

S/7

Seminar on "The use of mutants for genetic
analysis of crop species",
Individual discussion with trainees of their
mutation breeding programmes
M. Maluszynski

WEDNESDAY, 25 June
8:00

Travel to Poznan

INSTITUTE OF PLANT GENETICS, POLISH ACADEMY OF SCIENCE
POZNAN
9:00-13:00

14:00

L23 & EX/7

Induced mutations in genetic investigations
S. Sulinowski and staff of the Institute

Travel to Katowice
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DEPARTMENT OF GENETICS, SILESIAN UNIVERSITY,
KATOWICE
THURSDAY, 26 June
9:00-10:30

E2/6

Dose optimalization tests for chemical
mutagens (MNH and Na^), data collection of
Hi tests:
- emergence reduction
- stem growth reduction
A. Fuglewicz, A. Kilian (Dept. of Genetics)

10:45-13:00

E2/7

Discussion of H^ tests for dose
optimalization of chemical mutagens
M. Haluszynski

15:00-15:45

E3/3

Production of doubled haploids of barley by
H. bulbosum method - discussion of results
M. Haluszynski and M. Gaj

16:00-16:45

E4/3

Callus culture - discussion of results
M. Maluszynski and M.D. Gaj

17:00-19:00

S/8

Seminar on "Mutation breeding techniques and
plant breeding programmes".
Individual discussion with trainees of their
mutation breeding programmes
M. Haluszynski

Round Table
Discussion

Presentation of Individual Mutation Breeding
Programmes by participants
moderator - M. Maluszynski

FRIDAY, 27 June
9:00-13:00

14:00

CLOSING CEREMONY

Bjorn Sigurbjornsson (FAO/IAEA) - Activity of The Joint FAO/IAEA
Division.
Julio Montes (IAEA)

18:00

Farewell party

- Technical cooperation programme
of the Agency.

ANNEX II
A n n o u n c e m e n t
The Botanical Garden of the Polish Academy of Sciences in
Warsaw obtained for the Poland Biological
Laboratory
the
irradiator IBL-337 No.110 from the International Atomic Energy
Agency in ViennaThe irradiator will be used for inducing mutations in plants.
The installation of this irradiator source of gamma rays in
the Botanical Garden of the Polish Academy of Sciences
is to
make available free of charge to research
institutes.
plant
breeding stations and universities interested in radiation
mutagenesis.
The International Atomic Energy Agency
localized
its
irradiator in the Botanical Garden on the basis of an agreement
with the National Agency and with Ministry of Agriculture. The
choice of this particular localization was also inspired by the
relatively easy approach to Warsaw from all over Poland.
The Biological Laboratory Irradiator (made in
France)
obtained from the International Atomic
Energy
Agency
is
characterized by good accuracy of doses. Caesium
is used as
the radioactive material here with the half-life period 30 years.
The capacity of the the radioactive
chamber is 3 1. It is
cylindrical in shape and has the following dimensions: diameter
- 120 mm, height - 270 mm. There are 6 C s 1 3 7 sources inside the
irradiator. In order to obtain dose of irradiation i.e. 4 0 Kr the
period of irradiation is .about 7 minutes.
Starting from 2nd of April 1986 everybody interested in
making of the biological irradiator kindly invited to come to the
Garden without prior notice any day three times a week (Monday,
Wednesday or Friday, 8.00-15.00). The irradiator may be used to
irradiate seeds, seedlings, rhizomes as well as other vegetative
plants organs. In order to facilitate the utilization of the
irradiator (IBL-337) one will also be allowed to use "in vitro"
cultures growth chamber and refrigerators and freezer (-120°C)
for storage of material which is to be irradiated.
We invite all interested institutions and people to make use
of irradiator, which is standing in the Laboratory of Genetics
and Mutagenesis (tel.42-79-01,42-79-27,42-79-36, Dr.Ewa Sawicka).
In order to get to the Botanical Garden one should take a
bus from the city center to Wilanow (buses no B,180,130,193).
Then one ought to go by bus no 710 to Klarysew, from where one
should walk 800m to Garden's main entrance (Prawdziwka street
no 2) .
Director
Dr. B.A. Molski

ANNEX III
137
List of plant species irradiated free of charge gamma rays Cs
(Irradiator IBL-337)
in the period 1986-1987 and consultation Riven for various institutions
by the staff of the Botanical Garden

Date
19H<>
1. April
2.
'
3.
"
't. N<w
5.
"
b.
"
7.
"
b.
"
y.
"
in. October
11. "
12. "
13. December
1M. "
15. "

Name of species

I'isum sntivum
I'li.isoolus vuljMris
Solanuin tuberosum
Kagopvrum sagitatum
Fagopyrum sagitatum
Pliaseolus vulgaris
Phaseolus vulgaris
Poa nemoralis
Solanum tuberosum
Vicia taba minor
Triticum aestivum var
vulRnre
Medicago media
Vicia taba minor
Triticum aestivum
Triticum vulgare

No
of
cultivars
4
3
20
lC«n)
l(2n)
1
1
4
2(2n)
1
2
2
1
1
1

Part of
plant
irradiated

lioses (Kr)
No

range

Name of
institute

seeds
"
"
"
"
"
"
"
"
"

3
3
'2
3
4
2
4
2
7
5

10-18
3-7
20-30
30-50
15-30
25-30
10-40
15-20
10-40
4-8

Sobotka Plant Breeding Station
Snowidza Plant Breeding Station
Plochocin Plant Breeding Station
Jeleniec Plant Breeding Station
Jeleniec Plant Breeding Station
Bakow Plant Breeding Station
Bakow Plant Breeding Station
Wierzchoslawice Plant Breeding Station
Nlochow Institute for Potato Research
Sobiejuchy Plant Breeding Station

"
"
"
"
"

5
4
9
6
6

15-35
30-120
4-12
15-27.5
17.5-30.0

Sobie.iuchy Plant Breeding Station
Warsaw University of Agriculture
Sobiejuchy Plant Breeding Station
Sobie.iuchy Plant Breeding Station
Sobiejuchy Plant Breeding Station

9
2

4.0-12.0
4.0-6.0
7.5-30
10.0-18.0
5.0-15.0
5.0-10.0
4.0-14.0

Sobiejuchy Plant Breeding Station
Urbanowice Plant Breeding Station
Wielopole Plant Breeding Station
Wierzchoslawice Plant Breeding Station
Warsaw University of Agriculture
Warsaw University of Agriculture
Urbanowice Plant Breeding Station

1987

1. February
2. March

»
3.
"
4.
5. Apri 1
"
b.
"
7.

Vicia faba minor
Vicia faba minor
Avena sativa
Pisum sativum
Pisum sativum
Phased us vulgaris
Vicia faba minor

1
29
1
1
6
2
12

7
3
3
3
6
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H. Apri 1
V.

lu.

»

11 .
12.

••

••

1 j.

lu.
••

W>.
17.

••

••

lt».

••

l'K

Mo v

•il).

"

2\ .

22.

August

2 S.

Mi.-pl einher

24.
2b.

October

Vicia faba minor
Avena sat iva
Hordeum vulgäre
Avena sativa
Lupinis al bus
Solanuin tu be ros uro
Vicia taba minor
iriticiiin aestivuai
Triticuni aestivum
t'ustuca pratensis
t'ustuca pratens i s
Kesluca prat eusjs
Fcstuca praten.sis
l.upinus altius
Lupinus al bus
Vicia tütm minor
Trit i cale
Tri tica le
Triticale

2 -

\2
5
1
1

Strzelce 1HAW
ütrzelce IHAK
Strzelce IHAK
Wielopole Plant breeding ütation
Wiatrowo Plant Breeding Station
Mlochow Institute for Potato Research
Sobiejuchy Plant breeding Station
Sobie.jiichy Plant breeding Station
Sobiejuchy Plant Breeding Station
Kowroz Plunt breeding Station
Kowroz Plant breeding Station
Kowroz Plant breeding Station
Kowroz Plant breeding Station
Wiatrowo Plant breeding Station
Wiatrowo Plant breeding Station
üobie.-juchy Plant breeding Station
Zbaszynek Plant breeding Station
Zbaszynek Plant breeding Station
Zbaszynek Plant breeding Station
private breeder

2
7
5

0.5-1.0
1.0-15.0
1.0-10.0

Warsaw University or Agriculture
Silesian University
Si les jan University

2.0-3.0

private breeder

3
J
3
6
<<
J
3

2 Un)
1

1
1

7
7

lUn)
1C.X)

3
3
3
3
3

1 ( 2n )

l(^ii)

2
1
1

3
1
2

26.

II

21.

November

Cory lus ave låna

2ki.
29.
JU.

August
"
l)ecewber

(ucuiiiis sat i vus

Arabidopsis thaiione
Arabirtopsis thalione

budt lowers
cal lus
cal lus

31.

February

Corylus avelana

cuttings

1

6
3
3
2

4.Û-8.0
5.0-10.0
5.0-10.0
2.5-17.5
15.0-20.0
20.U-45.0
6.0-9.0
17.5-22.5
12.5-17.5
10.0-25.0
15.0-30.0
6.0-10.0
17.5-20.0
15.0-20.0
22.5-27.5
6.0-b.O
12.5-25.0
15.0-20.0
12.5-17.5
35.0-^0.0

3

ti

seeds

ANNEX IV

List ol pl.uit. material irradiated bv R.imma rays Cs

Date

No
of
trials
_._——_——————_.—————.——_«.—.»_-.——-.———

Nome ot species

Part of
plant
irradiated
—
_.._——

for Botanical Garden experiments
Doses (Kr)
No

R e m a r k
range
_—__.—_._.._______....______.-....__....—-

IWMti

Krhrn.iiv
April

June

July
Spptember
l)r< pinbor
i-ebruarv
M.i re h
Mm

Lupinus hit ens
Lupinus hit tins
Lupinus luteus
Lupinus mutabilis
Lupinus albus
Lupinus luteus
Lupinus hispanicus
Lupuuis angustifolius
Lupinus luteus
Lupinus angustifolius
Triticale
^etale cerenle
Lupinus luteus
Lupinus a I bus
Lupinus anRUstitolius
Secale cereale
Secale cereale
Triticale
Triticale
Triticale
Sec«le cereale
Secale cereale

I
1
3
3
1
2
1
1
2
1
2
i
i
2
2
1
1
t,
1
1
1
1

Fuchsia
Fuchsia
Fuchsia
Fuchsia

1
1
1

microphyla
magellanica
micropyla
magellanica

J

seeds
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
"
cuttings
••
rooted
cuttings
in
cuttings
post

3
'*
J
2
7
3
3
U
3
4
J
3
5
4
5
5
5
5
3
2
5
5
3
6
3
3

10.0-20.0
5.0-20.0
10.0-20.0
'20.0-40.0
15.0-30.0
10.0-'20.0
20.0-40.0
'20.0-50.0
10.0-20.0
20.0-40.0
10.0-15.0
15.0-20.0
10.0-20.0
15.0-22.5
35.0-55.0
20.0-30.0
20.0-30.0
20.0-30.0
17.5-22.5
'27.5-3'2.5
20.0-30.0
20.0-30.0
2.01.53.03.0-

3.0
4.0
4.5
4.5

without
shield

ANNEX IV
- 2l.upiiiiis
l.upimis
Lupinus
1,up) mis
Lupinus

Juhiliif'V

luteus
luteus
a I bus
luteus
niutalu 1 is

I.UplUUS rtlt>US

•\i)ii I

I.upiims luteus
i.liplllll.S

IlltfUS

Lvipinus cilbus
l.upinus mutabilis
Tri t i c u l c
Tr-itxcale
Triticale

August

March
Apri 1
June

Fuchsia sp.
Fuchsia sp.
Streptocarpus hybridus
'I'ri t icale

-lUllft

Yriticale

January

August
••

••

"

October'
November

*

'

•

"

'

•

'

•

'

"

4
2
4

3
1

I'epcrowia s p .

4

Kalanhoe tubirlora

Kd 1 rillhoe
"

seeds

4
1
1

7
4
6
5
5
2
3
3
3
7
3
3

2
5
1
2

Streptocarpus hybridus
Fuchsia
Secale cereale
Secale cereale
I'epernmid sp.
Wodwardia oriental is

••

1
1
1
1
1
1
1
1
1

petioles
petioles
leaves
immature
embryos
immature
embryos
leaves
petioles
immature
embryos
petioles
bulbils
petioles

bulbils
bulbiIs

5

5.0 •20.0
6.0 -12.0
7.5 -20.0
5.0 -15.0
15.0 -35.0
15.0 -20.0
7.5 -10.0
12.5 -15.0
15.0 -20.0
30.0 -35.0
12.5 •27..5
22.5 •27..5
12.5-17.5

4
5
3

1.0- 5.0
2.25-3.00
1.0-5.0
0.5- 1.5

3

0.5- 1.5

5 xshield

1
2
5

3.0

5 x shield
5 x shield
5 x shield
5 x shield
5 x shield
5 x shield
5 xshield
5 x shield
5 x shield

3
3
6
8

1.0- 2.0
0.5- b.O
0.5- a.O
3.0- 5.0
1.0- 2.0
2.5- 5.0
1.0- 4.5
5.0- 8.0

•

] Vlil)

January

l.upinus a 1 tins
ha 1

seeds
bulbils

7.5-15.0
10.0-16.0

with 10 x and
5 x shields
5 x shield
10 xshield

1993-02-02
ANNEX V

THE THIRD FAO/IAEA POSTGRADUATE
FELLOWSHIP-GROUP TRAINING
ON
"GENETIC BASIS OF MUTATION AND RELATED
TECHNIQUES FOR CROP IMPROVEMENT"

Department of Genetics
Silesian University

Katowice, Poland
(1 February, 1994-31 January, 1995)

I.

OBJECTIVE:
On the basis of long term fellowships, provided by the IAEA, to enable
selected plant breeders from developing countries to improve their
knowledge of plant genetics and modern biotechnology including
mutagenesis.

II.

ORGANIZATION:

A) Individual study with full possibility to conduct own long-term experiments in
plant genetics or breeding with the use of mutation and other
biotechnology methods under the supervision of the scientific staff of
the Department of Genetics.
B) Participation in formal lectures and exercises in the following disciplines:
INTRODUCTORY LECTURES:

Library and computer access
Introduction to Polish language
Biohazard and safety in plant experiments
GENERAL SUBJECTS:

(2 weeks per subject)
Biochemistry
Plant anatomy and cell biology
Molecular genetics
Plant physiology
Cytogenetics
Principles of phytopathology
Principles of entomology in relation to crop pests
Germplasm conservation
Statistical evaluation of experiments
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GENETICS AND BIOTECHNOLOGY: (an average of 25 days of lectures
and exercises)
Principles of plant genetics
Principles of plant breeding
Radiobiology
Mutagenesis and other biotechnology
Mutagenesis
a) radiation mutagenesis
b) chemical mutagenesis
c) mutation techniques for different crops
In-vitro cultures
a) micropropagation
b) doubled haploids
c) protoplast culture
d) in vitro mutagenesis
Marker techniques in genetic analysis of crops
a) isozymes analysis
b) RFLP
Wide-crossing

THE USE OF MUTANTS IN CONVENTIONAL BREEDING
PRACTICE IN PLANT BREEDING STATIONS
Cereal breeding
Legumes breeding
Breeding for disease resistance/tolerance
III.

PARTICIPATION:

Candidates should be plant breeders with a Master of Science or similar
scientific degree, engaged in plant breeding and be actively working in
a project supported by the IAEA under the Technical Cooperation
Programme.
IV.

DURATION:

12 months

V.

LANGUAGE:

English

VI.

LOCATION: Department of Genetics, Silesian University
Katowice, Poland

VII.

LECTURERS:
For general subjects:
- Scientific staff of the Faculty of Biology and Environmental Protection,
Siiesian University and scientists from various Agricultural Universities
in Poland.
For subjects on plant genetics, biotechnology and breeding:
- Scientific staff of the Department of Genetics, Silesian University
- Plant breeders from different institutes in Poland
- Technical officers from the Joint FAO/IAEA Division.

VIII.

IMPLEMENTATION DATE:
1 February 1994

IX.

DEADLINE FOR APPLICATIONS:
1 October, 1993

ANNEX v

Katowice, 1993.03.19

BUDGET:
1.

Costs of tickets for participants from home countries to Poland
Paid by Agency

2.

Stipends:
$700/month/participant (700x12x8)
$100 - travel rate stipend for one month (100x8)
$70 - book allowance/month/participant (70x12x8)

67,200
800
6,710
74,720

Cost of the stipend/participant/year = $9,340 or a
27.6% increase compared to the previous course.

3.

Other training costs
To partly reimburse the costs covered by the Department of
Genetics for chemicals, reagents, supplies and small equipment
necessary for this study:
$350/month/participant (350x12x8)

33,600

To partly reimburse the University for the general costs of
Group Training: $4,100/year/participant (4x100x8)

32,800

Per diem and cost of travel for lecturers:
General subjects: ($75x110 days)
Genetics and mutation breeding: ($75x230 days)

8,250
17,250

Total lectures

25,500

Tickets for lecturers from Vienna: ($250x6)

1,500

Cost of internal travel for participants: ($1,200x8)

9,600

Total cost of training
Cost of the training per participant = $12,875 or a
12.9% increase compared to the previous course.

GTBudgM.doc

103,000

ANNEX VI

Project POL/5/006 "Plant Breeding Using Induced Mutations"
(Attach additional sheets, If more space is needed.)
Questionnaire
1.

Please indicate whether the project has assisted the plant breeding and genetic
research efforts of your institute.
Yes[]
No [ ]

2.

If "Yes", please specify how the project has assisted these research efforts. For
example,
availability of gamma irradiator for mutation induction;
equipment was provided vital to the work;
fellowship training provided important new knowledge and techniques to the
work programme;
etc.

3.

From your perspective, what were the major strengths and weaknesses of this project?

ANNEX VI

- Page 2 4.

Please indicate whether the research activities of your institute, assisted through this
project, have continued, expanded or reduced after the Agency had completed its
input-.
Continued
Expanded
Reduced

[]
[]
[]

If reduced, please explain why (e.g. financial constraints, shortage of qualified staff,
etc.)

5.

Specify some important new crop varieties or advanced breeding lines (desired gene
sources), which resulted from research efforts of your institute assisted by the Agency.
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Have any of the new crop varieties noted in item 5 been released for agricultural use?
Yes[]
No [ ]
If "Yes", what new cultivars have been released, and what effect might these have on
agricultural production in the country?

If "No", when is it expected that the new cultivars noted in item 5 would be released
for agricultural use, and what impact will these new cultivars have on agricultural
production in Poland?

