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INTRODUCTION

At the end of 1978 the Board of Governors decided upon a
new task and organization of the Institute, this new
programme and its implementation have now been final-
ized.

The years 1979 and 1980 can be considered as transition
years; during this period most of the research in the
programme of the Institute for Atomic Sciences in Agri-
culture (I.T.A°L.) was completed.

In 1981, the research effort was mainly directed towards
the aims of the new programme of the Research Institute
ITAL. As in the past the Institute remains a partner in
the Association EURATOM-ITAL with the Commission of the
European Community.

The 1981 report therefore is presented along the lines
of the new programme and in a new form. In the following
chapters of this report, summaries are presented of re-
search and other activities of the various groups.
Following a statement of the field of activity or the
general problem tackled, a review of the results is
given, as well as some information about prospects for
the future. These research summaries are based on the
reports for the individual projects within each group or
programme. On request these project-reports are avail-
able to interested readers.
The presentation of this report on the new programme in
new form in 1982 coincides with the ITAL-jubilee of 25
years of existence as well as of 20 years of Association
research.

In the following chapters information is given on re-
search concerning:
- molecular genetic methods for plant breeding.
- biotechnical production of valuable compounds by means
of (plant)cell cultures.

- soil biology with emphasis on the rhizosphere.

Besides these main topics, results are reported for the
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- radioactive contamination of the environment.
- the synergistic interaction between radiation and
ether mutagenic agents.

Both programmes are realized at the Institute mainly on
behalf of the Ministries of Health and Environmental
Hygiene, of Economic Affairs and of the Commission of
the European Community for purposes of policy support.
Their realization at the Institute is based on the
request by these organizations as well as on the knowhow
present as a result of the previous programme.

- a new approach in malaria control. The genetic method.

This programme has been realized by a coordinated effort
of the ITAL-Insect Genetics Unit, which in the past was
responsible for the radiation genetic research on in-
sects, departments of the Universities of Amsterdam,
Leiden, Nijmegen and laboratories in a developing
country. A suitable developing country is in the process
of being chosen.

- genetic sexing in the Mediterranean fruitfly,
Ceratitis capitata.

This project which had been started as part of the
former ITAL programme will be terminated at the end of
1982/the beginning of 1983 and its results then become
available for practical application by international
institutes and organizations, which are very interested
in this methodology.

- coordination of mutation breeding, predominantly in
vegetatively propagated crops*

The results reported here are the final ones. Research
in the field of mutation breeding has been taken over by
the Institute for Horticultural Plant Breeding. Its
practical application will be worked out at the Research
Station for Floriculture.

- food irradiation.

The information in the report concerns mainly activities
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within the contract of the Dutch Government with the
I.A.E.A. at Vienna and the F.A.O. at Rome on food ir-
radiation technology for developing countries. The In-
will participate in this contract until the end of 1983.

Most of the scientific programme is carried out in co-
operation or consultation with other scientific organ-
izations and institutes in the Netherlands, in other
countries of the European Community or, in some cases,
elsewhere in the world. These contacts are mentioned in
the research group reports. The information in the re-
port on participation of our scientists in symposia,
workshops, congresses and on lectures given also em-
phasizes the (inter)national approach of our programme.
In this same context it is worthwhile mentioning that in
1981 7 scientists from various countries all over the
world, participated as guests in parts of our programme.

We sincerely hope that this new presentation of the
results of our work will be well received by our readers
and will further improve our necessary contacts.

*
* *
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Heuvel, D.J. van Kleef, C. van de Peppel, J.J. Ronk, P.
van Roon, T.G. Rozijn, P. Schiphuis, H.J. Sonies, J.J.
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MOLECULAR GENETIC METHODS FOR PLANT BREEDING

Introduction

Basic requirements for the directional genetic trans-
formation of plant cells in vitro are the further de-
velopment of tissue and cell culture techniques, the
selection and isolation of mutant cells and the develop-
ment of genetic transformation methods. Various methods
of transformation are available at present; in this pro-
gramme, chromosome transplantation to protoplasts by
means of flow cytometry and cell sorting, and monofac-
torial transformation with cloned DNA fragments in Ti
plasmid vectors will be elaborated.

The investigations started three years ago with the pro-
duction of cell suspension cultures of Haplopappus gra-
cilis (n=2) and the induction, selection and isolation
of cell lines, resistant to cycloheximide by Werry and
co-workers. Subsequently, amino acid resistant and zinc
tolerant lines were isolated to produce more genetic
markers for selection of transformed cells. Haplopappus
is used as a model plant, because the two large chrom-
osomes are expected to be well distinguishable in the
flow cytometer and to be readily separable in the cell
sorter attachment. For the recognition of transformed
plant protoplasts it is essential that protoplasts can
pass the flow cytometer and be distinguished without
damage. This aspect received much attention during this
year.

The methods of molecular and somatic cell genetics are
expected to become a valuable supplement and reinforce-
ment of the current plant breeding methods. Thus far,
conventional crosses to improve the potato (Solanum
tuberosum) cv Bintje have produced only small numbers of
progeny, and it is hard to recover Bintje characteris-
tics among the progeny. This is one reason why Bintje
was chosen as a material, and the aim is the transfer of
Y-virus resistance.

Since transformed plants will have to be regenerated
from manipulated cells, an effort was made to develop a
large-scale procedure for regeneration from Bintje pro-
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toplasts. For similar reasons and for mutagenesis pro-
cedures, growth conditions were investigated of suspen-
sion cultures of Bintje cells.

The investigations on genetic transformation with DNA
fragments in a Ti pi asm id vector started at the end of
the report period.

1. Plant regeneration from protoplasts and single cells
(project 124)

a. Plant regeneration from Bintje protoplasts

Plant regeneration experiments were started with the
dihaploid potato clone HH260 (obtained from Dr. Wenzel,
Cologne) following the procedure of Binding et al.
(1978). After successful plant regeneration, the method
was applied to the tetraploid cultivar Bintje. For an
efficient plant regeneration from protoplasts, the
method had to be adapted as follows: Shoots were taken
from plants grown under standard conditions, and cul-
tured on Murashige-Skoog (MS) medium in the absence of
hormones and supplemented with sucrose 1%. The upper
part of the shoots was chopped in a few droplets of
isolation medium (cellulase 1% and macerozyme 0,2% in
0,6 M mannitol). Enzyme treatment was done in 50 ml of
enzyme ̂ olution per gram of plant material for 4 hours
at 26 C and 1000 lux. After purification and transfer
to 0,6 M sucrose, culture of protoplasts was carried out
in liquid V47-Kao and Mislayluk (V-KM) medium without
NH NO at a titre of 5.10 per ml. Upon culture, cell
wall regeneration and first cell divisions were observed
after three days. Aggregates of 10 to 50 cells were ob-
served after 2 weeks. Then, the aggregates were trans-
ferred to semi-solid (0,2% agar) V-KM medium for another
2 to 3 weeks. Calli produced were transferred to a solid
MS-medium for further growth. Finally, subcultivation
took place on MS-medium in the presence of zeatin, naph-
talene acetic acid (NAA), and gibberellic acid (GA«),
two months after protoplast isolation. After that, the
first adventitous shoots appeared within 3 weeks. Com-
plete plantlets were produced after transfer of excised
shoots to rooting medium. Although this modified pro-
cedure is an efficient regeneration method for Bintje
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reproducibility is still a problem.

The plants regenerated from the Bintje protoplasts
showed a great variation. From the first sample of 251
plants, 56% were aberrant in plant habit, plant height,
internode length, axillary shoot formation, stolon pro-
duction, leaf characters, and in duration of growth. The
number of plants per callus, regenerated from the 66
calli in this sample varied widely. The between-callus
variation was much greater than the within-callus
variation.
Cytogenetic analysis was made to determine the basis of
the variations observed. The analysis of the stomatal
plastid number suggests that plant regeneration from the
protoplasts gave rise to a large variation in the ploidy
level. Among the morphologically normal looking plants,
70% were tetraploids; among the morphologically aberrant
plants 32% were tetraploids. The majority of this group
were octoploids, mixoploids and other euploids and an-
euploids. Morphological and karyological deviation were
correlated in this sample.

b. Growth of cells in suspension culture

Growth conditions of Bintje cells in suspension culture
were investigated. Cells were propagated on MS-medium
supplemented with naphtalene acetic acid (NAA) and
benzyl aminopurine (BAP). Subculturing was carried out
weekly. Increase of cell mass was characterized by the
relative growth rate (RGR). Cell mass was determined in
a nondestructive way as the packed-cell volume.

The following factors were investigated in relation to
the RGR:
*The inoculum volume was not important above a critical
dilution rate.
*The RGR decreased with the increase of the age of the
inoculum up to four days of age. Inoculi 6 to 12 days
old did not produce a further decrease of the RGP in
the subculture. RGR decreased rapidly in cultures from
inoculi older than 12 days.

*An NAA concentration of 54 ymol/l NAA was optimal for
the RGR.
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Mitotic activity showed a maximum of 3% at the fourth
day of culture. After that, the packed-cell volume in-
creased at a exponential rate. Presumably, this cell
mass increase was due to cell enlargement at a reduced
mit otic activity.

c. Protein and isoenzyme patterns in cell and tissue
culture

In order to characterize cell lines of the potato by
means of protein and isoenzyme patterns, it was neces-
sary to adapt the methods of extraction and electro-
phoresis previously used for tobacco. Peroxidase iso-
enzymes were separated by means of starch-gel electro-
phoresis. Comparison of the protein patterns of the
cellular and medium fraction revealed that the secretion
of proteins by the cells into the medium is a selective
process.

2. Chromosome transplantation into plant protoplasts
(Project 125)

The research was carried out with suspension cells from
Haplopappus gracilis and was focused on the selection
and isolation of mutants for the selection of trans-
formed cells, the effects of flowcytometry on the
viability of protoplasts and the start of continuous
suspension cell cultures.

a. Selection of mutants
Z^inc_tol£rance. Independently isolated cell lines,

previously selected from cultures of ZnSO sensitive
cells were tested for the maintenance of resistance
after having grown for 2 and 4 months in the absence of
Zn. Two of the lines were as resistant as before, where-
as 6 other lines had partly or completely lost resist-
ance. Apparently the latter were habituated lines.

AmJ^o-a.c_id_res^stanc£. Growth of suspension cells in
the presence of a series of amino acids added in
addition to nitrate as an N-source led to the isolation
of the cell line A15 growing well on alanine as a sole
nitrogen source. Further one line appeared to grow in
the presence of lactose as the only C-source.
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Determinations of growth rate were based on the increase
of the packed-cell volume (see lb).

b. Protoplast research
P_rotop̂ asjt_pr_egarat ion. Haplopappus gracilis proto-

plasts were obtained from cell suspensions with drisel-
ase (5%) and pectolyase (0,5%) in 0,4 M sorbitol at pH
5.0 and incubation at 28 C for 3 hours. Transfer to
modified V-KM medium yielded cell wall regeneration in
only 1% of the protoplasts? growth was limited to only a
few cell divisions.

uy_microscopy_ and_ ̂ low_cyjtom£try. Viability of proto-
plasts was determined with fluorescein diacetate. Of the
protoplasts 92% showed distinct fluorescence before, and
96% did so after passage through the flow cytometer. For
the analysis and sorting of protoplasts, DNA specific
dyes were used. Propidium iodide did not enter into the
cells soon after protoplast isolation, unless Triton-X
and lysozyme were added. The fluorescent dye Hoechst
33342 (10 yg/ml) revealed satisfactory nuclear fluo-
rescence after a transient pH shift of the protoplast
suspension to pH 8,5 - 9,5. However, the presence of
non-specific staining of the cytoplasm still disturbed
exact measurements of nuclear fluorescence.

c. Continuous cell culture
A 1,5 liter bioreactor was constructed for continuous

cell culture of Haplopappus cell suspensions. Fluid
level, pH and temperature were automatically controlled
while cell volume and osmotic pressure were determined
daily. After several trials a culture was maintained
throughout the report period for several months and was
used for the continuous production of samples.

3. Monofactorial transformation with DNA fragments
(project 126)

A preliminary assay was made of the capacity of Agro-
bacterium tumefaciens strains to stimulate the potato
plant to phytohormone autotrophic growth upon infection.
Cultivar Bintje reacted poorly, the dihaploid HH260 (see
la) produced tumours which were smaller than those ob-
served on Kalanchoe, Nicotiana, and other plants.
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Publicat ions

GROOT, B. DE and K.J. PUITE. Genetic engineering:
Methods for plant breeding? a review and prospects. In:
Proc. Int. Syirrp. of the Section Mutation and Polyploidy
of Eucarpia "Induced Variability in Plant Breeding",
Wageningen, September 1981: 34-41.

WERRY, P.A.Th.J. and K.M. STOFFELSEN. Radiation
stimulated increase of plating efficiency of free plant
cells. Theor. Appl. Genet. 59 (1981) 391-393.

WERRY, P.A.Th.J. Induction by ionizing radiation of
genetic markers for the development of in vitro genetic
manipulation as a tool in crop plant improvement. Proc.
I.A.E.A. Symp. "Induced mutations - a tool in plant re-
search" (1981): 373-382 Vienna.

PUBLICATIONS OF RESULTS FROM THE PREVIOUS RESEARCH
PROJECTS:

ANCORA, G. and K. SREE RAMULU. Plant regeneration from
in vitro cultures of stem internodes in triploid of
Lycopers icon peruvianum and cytogenetic analysis of
regenerated plants. Plant Science Lett. 22 (1081):
197-204.

BREDEMEIJER, G.M.M., K. SREE RAMULU and P. DIJKHUIS.
Effect of gamma irradiation on peroxidase isoenzymes and
pollen tube growth following treatment of styles in
self-incompatible Nicotiana alata. Incompatibility
Newsl. L3 (1981): 87-95.

BREDEMEIJER, G.M.M. and J. BLAAS. S-specific proteins in
styles of self-incompatible Nicotiana alata. Theor.
Appl. Genet. 59 (1981) 185-190.

GILISSEN, L.J.W. Van eel tot eel. Vakbl. Biol. 15̂
(1981): 328-334.

HäNISCH TEN CATE, Ch.H. and H. BRETELER. Role of sugars
in nitrate utilization by roots of dwarf bean. Physiol.
Plant. 52 (1981) 129-135.
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HERMSEN, J.G.Th., M.S. RAMANNA, S. ROEST and G.S.
BOKELMANN. Chromosome doubling through adventitous shoot
formation on in vitro cultivated leaf explants from
diploid interspecific potato hybrids. Euphytica 30_
(1981): 239-246.

ROEST, S. Toekomstmogelijkheden voor vegetatieve ver-
meerdering in kweekbuizen. Vakblad Bloem. 36 (1981):
58-59.

ROEST, S., M.A.E. VAN BERKEL, G.S. BOKELMANN and C.
BROERTJES. The use of an in vitro adventitious bud
technique for htutation breeding of Begonia x hiemalis.
Euphytica 30 (1981): 381-388.

ROEST, S. and G.S. BOKELMANN. Vegetatieve vermeerdering
van Muscari in kweekbuizen. Vakblad Bloem. 36 (1981):
134-135.

ROEST, S. en G.S. BOKELMANN. Vermeerdering in kweek-
buizen biedt nog veel mogelijkheden. Vakblad Bloem. 3J>
(1981): 40-41.

ROEST, S. and G.S. BOKELMANN. Vegetative propagation of
carnation in vitro through multiple shoot development.
Scientia Horticulturae L4 (1981): 357-366.

ROEST, S. en G.S. BOKELMANN. Toepassing van een in vitro
adventiefspruit-methode bij de mutatieveredeling van
aardappel. I. Vegetatieve vermeerdering via adventieve
scheutvorming in vitro. Landb. Tijdschr. 93 (1981):
91-95.

ROEST, S., C. BROERTJES en G.S. BOKELMANN. Toepassings-
mogelijkheden bij groot aantal gewassen: Mutatieverede-
ling in kweekbuizen. Vakblad Bloem. 36 (1981): 56-57.

SREE RAMULU, K., HANNELORE SCHIBILLA and P. DXJKHUIS.
Self-incompatibility system of Oenothera organensis for
the detection of genetic effeccs at low-radiation doses.
Environ. Health perspectives 3J7 (1981): 43-51.

Incompatibility Newsletter. Issue 13 was the last,
edited in the frame of the Euratom-ITAL Association
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(G.M.M. Bredemeijer). The Letters are continued under
the auspices of the Agricultural University.

LECTURES PRESENTED.

BOKELMANN, G.S. en S. ROEST. Regeneratie van plantjes
uit protpplasten van aardappel. Najaarssymposium Neder-
landse Vereniging voor Plantecel- en Weefselkweek
Groningen, 6 noveiriber 1981.

GILISSEN, L.J.W. Selectie van mutanten ten behoeve van
genetiche manipulatie met plantecellen. GEFYBO-Werkge-
meenschap BIONf Oudleusenr 6 april 1981c

GILISSEN, L.J.W., J. BLAAS. Select ie van mutanten ten
behoeve van chromosoomtransplantatie bij Haplopappus.
Ned. Ver. voor Plantecel- en Weefselkweek, Groningen.

DE GROOT, B. The impact of a plant tissue culture on
agriculture. Eurpp. Tissue Culture Soc. Meeting, Noord-
wijkerhout, 12-15 mei 1981.

DE GROOT, B. Recombinatie mechanismen als grondslag voor
genetische transformatie. Studiekring Plantenveredeling,
Wageningen, 20 nov 1981.

DE GROOT, B. Genetische manipulatie in dienst van de
landbouw, in het bijzonder de planteveredeling. Natuur-
wetensch. Gezelschap, Wageningen, 8 dec. 1981.

HMNISCH TEN CATE, Ch.H. Presentatie van het ITAL pro-
ject: "Regeneratie tot plant van protoplasten en vrije
cellen". BION Werkgemeenschap "Fysiologie en Morfogenese
van Planten". Najaarsvergadering te Hären (Gr.), 11 nov.
1981.

PUITE, K.J. enW.R.R. TEN BROEKE. Het gebruik van door-
stroomcytometrie bij plantecellen. Ned. Ver. voor Plan-
tecel- en Weefselkweek, Amsterdam, 3 maart 1981.

PUITE, K.J, Toepassing van doorstroomcytometrie bij ge-
netisch onderzoek aan plantecellen. GEFYBOWerk-gemeen-
schap BION, Oudleusen, 6 april 1981.

P
i,
i.

I
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EXTERNAL CONTACTS.

To achieve the aims of the institute the group has be-
come involved in policy making bodies on molecular
genetic methods for plant breeding (e.g. the NRLO study
on Genetic Manipulation in Agriculture, in which De
Groot participated).
There are intensive contacts with other agricultural re-
search institutes and with departmens of the Agricultu-

• ral University and the universities of Groningen,
£ Amsterdam, Leyden, working together in the Contact
- Committee "Genetic Manipulation of Plants".

: BIOTECHNICAL PRODUCTION OF VALUABLE COMPOUNDS BY MEANS
I OF PLANT CELL CULTURES (Project No. 127).

: Introduction

: The project was started in 1981 by evaluating the basic
methods for research into the following problem: Many

I valuable compounds produced by plant cells are products
of the secondary metabolism. The literature is replete

; with observations that growth and secondary metabolism
« are negatively correlated. For the biotechnical product-
l ion of compounds, both growth of cells and a high rate
; of synthesis of the compounds are desirable, either si-
? multaneously or in alternating phases. The resolution of
']•• that problem will find application in the efficient pro-
- duction of a variety of compounds by cells from several
v plant species.
V As a model system, production of pyrethrins by Chrysan-
; themum cinerariaefolium (Pyrethrum) and isopyrethrins by
; Tagetes sp. were chosen. Pyrethrins were not detected in
• calli in vitro (Cashyap et al. 1977), but were present
: in regenerated shoots. Isopyrethrins were found in cell

suspensions of Tagetes. Differential production is a
! favourable start for the experiments.
: It is expected by commercial experts that pyrethrins

will maintain a limited, but significant place in the
I! market. The biotechnical production of pyrethrins may
I become a supplementary source to the irregular supply of
h raw material, if the production per cell can be ampli-
£,. fied. The supplementary source can be of a particular
I significance for countries where environmental legis-
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lation is more stringent with respect to application of
persistent insecticides.

The research programme comprises the following three
aspects:

1. Chemical technology; The pyrethrin components pyre-
thrin I and II, cinerin I and II and jasmolin I and II
were determined by means of gas chromatography. The op-
timal conditions of measurement for a packed column of
1% neoptyl glycol succinate were elaborated. Qualitative
determinations can be made down to the range of pg to ng
in standard solutions.

For the development of a steady state culture for
Tagetes cells an LKB air-lift bioreactor (2 liters) is
being adapted for continuous plsnt cell cultures.

2. Physiology. Explants of Pyrethrum and Tagetes erecta
were cultured. Tagetes developed callus readily and cell
suspensions were made to find the optimal conditions for
growth and mitotic divisions. Callus formation in Pyre-
thrum was poor and had to be discontinued aftor a few
weeks.

As a reference, plants were grown under controlled con-
ditions. Tagetes erecta germinated rapidly and optimal
growth was found at 24 C and 70% relative humidity
under 16 h daylight. As might be expected, germination
and growth of Pyrethrum were much slower.

3. Molecular genetics. Progress of this research aspect
awaits the participation of H. Stegeman. As a prelimina-
ry assay, Tagetes erecta was infected with Agrobacterium
tumefaciens LBA4001, LBA4060 and LBA 4210. Although the
size of tumors was the same as in Nicotiana rustica, no
shoots or roots were formed on the tumors with LBA4060
and LBA4210 respectively, as was observed in N^ rustica.

EXTERNAL CONTACTS

A cooperative study on immobilization of suspension
cells and fermentor designs is planned with the Section
Process-technology of the Agricultural University. The
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agricultural research institutes are represented by ITAL
(De Groot) in the Coordination Committee Biotechnology.
Good contacts have been established with some industrial
f irms (G ist-Brocades, Naarden Internat iona1).

Lecture

GRONEMAN, A.F. "Plantecel biotechnologie"; presented
during a joint meeting of ITAL research workers with the
staff of the R&D Dept. of Gist-Brocades# Delft,
1981-11-18.

r

1-
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SOIL BIOLOGY-RHIZOSPHERE GROUP

The main interest of the Soil Biology group lies in the
immediate vicinity of the root: the rhizosphere. It is
in this region that the roots via exudates and via their
debriu material supply the carbon which eventually
serves as an energy source for almost all soil biologi-
cal life. Moreover the plant root affects soil pH and
determines via its exudates, to a certain extent, the
formation of chemical complexes of micro elements in
soil. Although nitrogen fixing bacteria are found in all
soils, the most important ones are the symbiotical
species that colonize plant roots.

Of course it is of paramount importance that the re-
search results are placed in their proper perspective
with respect to other soil biological or evffn biogeo-
chemical studies. Via model development and ira.'< ematical
simulation the group tries to integrate their results
with, results of other groups. Emphasis lies Y •>:..e on the
modelling of decomposition and build up of sol. organic
matter in particular and the C and N cycle. Together
with investigators from several other Dutch Institut-
ions, a joint project on the ecosystem of a "polder
soil" was started in 1981.

Microbiology of the nitrogen cycle in the rhizosphere
(Project 128j

AT£ and Biomass_

For the determination of the microbial activity, mea-
surements of ATP and biomass are of prime concern.
Existing methods were tested and adapted. Best results
of ATP measurement in different soils were achieved
using a methylviologen-trichloroacetic acid solution as
extracting agent. Recoveries of ATP, from a bacterium
(Pseudomonas aeruginosa) added to 7 different soils
ranged from 55% for a clay soil to 95% for a sandy soil.
Biomass was measured with the chloroform fumigation
technique and direct microscopic techniques. The fumi-
gation technique was also applied to determine the
active fraction of the biomass by measuring both the
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total CO- production, which is the result of minerali-
zation or microbial cells after being killed by chloro-
form vapour and the C n «««••-««*• ̂ -e*«,» J ^ « » « « - U , - ^

of labelled root products
C 0 2 content after decomposition

A start has been made wich the identification of
different soil microorganisms. A rather rare species is
shown on fig. 1.

t *' fcj

Fig. 1. A rather rare soil fungus: Wardomyces columbinus
(Demel). Visible are the hyphae and two types of
spores: The ovoid dark aleurioconidia and the
circle shaped light conidia.

Denitr_if_ication

The development of methods to measure denitrification
directly in the field was completed. The methods are
based on the acetylene-blockage technique. Acetylene,
which inhibits the conversion of NO into N , is applied.
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overnight to a undisturbed, closed soil column. There-
after the column is opened, while the same acetylene/air
mixture (10% v/v), is allowed to flow over the soil sur-
face in the column to prevent acetylene diffusing from
the column into the atmosphere.
For 7 days, KLO concentrations, at several depths in the
column, were measured using a gaschromatcgraph equipped
with a 5 m Poropaque Q column and a Ni-63-Electron
Capture Detector. Numerical methods were used to convert
the N^O profile into an N_0 flux. The most critical pa-
rameter is the diffusion constant within the soil, D,
which can be determined by calibration with known
quantities-1 of gas.

]|ffe£t_of mo_ist.ure_st.ress and temperature on_baxrte.rial
growth

In spite of a wealth of data on the separate effects of
temperature and moisture on growth and activity of soil
microorganisms, data on the combined effects of these
abiotic factors are missing. This is one of the major
gaps in our knowledge of soil microbiological processes.
In preliminary experiments a system was developed which
enables the simultaneous determination of moisture
stress and temperature effects on the activity and
cellular composition of microorganisms. The most re-
markable observation is the very low moisture content of
bacteria and yeast on the one side and the relatively
high activity on the other side when grown at moisture
stress of approx. 2 MPa (20 atm) (wilting point is about
1,5 MPa). Dry weights of more than 50% were measured.
Since earlier experiments have shown that the volume of
the organisms is hardly affected at high moisture
stresses, a considerable accumulation of cell material
must have occurred. The effects of temperature and
moisture on yeasts seem to be mutually independent,
whereas there is interdependence in case of bacteria.

Mode1 development

Many models for specified processes which determine the
overall behaviour of nitrogen in soil have been
developed. Examples of such processes are mineralization
and immobilization of nitrogen, volatilization of
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anmionia, leaching of nitrates, etc. The model which
describes the mineralization and immobilization, called
M3, was further improved.

M3 is used by the Institute for Soil Fertility at Haren
to develop a model for practical use, which can be used
in the extension programme of this Institute.

Based on M3 and a model that was developed earlier to
describe the impact of cultivation on the organic matter
content of virgin grasslands, a new model was developed
to predict long term effects of different agricultural
practices on soil organic matter content. This work is
part of the European Community programme on Land Use and
Rural Development and is a joint project by ITAL, I.C.W.
(Institute for Land and Water Management Research),
P.A.G.V. (Research Station for Arable Farming and Field
Production of Vegetables) and IB (Institute for Soil
Fertility). A scheme of this model is shown in Fig. 2.

Farmyard
manure

Straw

green manure
Roots

I Easily
i "j Decomposable

frar :i(

CO,
Recalcitrant

and
lignin - like

fraction

CO,

L.
Micro bial

biömass

CO,

L.
Old organic

matter

Total organic matter

Fig. 2. Scheme of model for long term predictions of the
soil organic matter convent.
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The model is, as each long term model should be, rather
| simple. A key-feature is the use of microbial biomass
[ level as a distributor. This feature allows the vice
j versa conversion of results (i.e. conclusions, evaluated
. parameter values) as obtained with the short term model
'' M3 with long term results which will be derived from

field experiments by P.A.G.V. and I.B. The programme as
; well as the first report with some test runs are

available from M.J. Frissel.

In 1981 some work was done in the framework of an
I.A.E.A. research agreement on nitrogen models.

Establishment/ recognition and root-nodule induction of
Khizobium in the rhizosphere (Project 129).

Experiments were conducted on the compatibility and
establishment of the root-nodule association of
Khizobium in the rhizosphere of a number of leguminous
and non-leguminous plants. Rhizobium species of various
origin and host specificity were investigated. According
to the classical nomenclature Rhizobium species are
usually confined to some host species, the so-called
cross-inoculation groups. Rhizobium strains of the
species R^ leguminosarum, • R^_ phaseoli, R. trifolii and
R. melioti were observed to be "species specific", but
they were also tested on various other host species.
Also the slow-growing cowpea-rh izob ium species such as
R. japonicum and R^ lupini were included in the experi-
ments. A number of Rhizobium strains were observed to
induce effective nodulation either with effective or
with noneffective nitrogen fixation in groups other
than the host species. A full analysis is net yet com-
pleted, since several strains still remained to be
tested. In the experiments it was shown that several
Rhizobium strains produced nodulation in groups other
than those indicated in literature. Some strains, es-
pecially those of the cowpeagroup, produced root nodu-
lation either in legumes or in non-legumes (Parasponia
spp.). A further analysis of the peculiar properties of
these Rhizobium strains is in progress in order to
identify biochemical and genetical anomalities of these
strains. With regard to rhizosphere effects, it was ob-
served that the presence of Rhizobium strains at this
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site promoted the production of root hairs compared to
control plants. The effective substance involved is not
yet determined. Another peculiarity of the multi-host
Rhizcbium strains is the observation that these
Khizobium strains within the root nodule do not develop
in so-called "bacceroids" responsible for dinitrogen
fixation as usually occur in the normal association, but
that the Khizobium cells remain rod-like. The latter
phenomenon is illustrated in the transmission electron
micrograph (Pig. 3). Concomittant N?-fixation tes ts

Fig. 3. Transmission electron micrograph of a root no-
dule cell filled with Rhizobium bacteria. This
strain belongs to the group of rhizobia with
multi-host specificity. Remarkable is that the
intracellular bacteria do not develop bacteroid
form (i.e. the N2~fixing stage) but experiments
have shown (acetfylene reduction test and N
experiments) that they are capable to fix N..
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using the acetylene reduction method revealed that the
bacteria in this stage were active and capable in di-
nitrogen fixation. Experiments on the physiological,
biochemical and genetical properties of these aberrant
strains is in progress.

Exudation by plant roots (Project 130).

To obtain an insight into the quantitative and qualita-
tive aspects of root exudation, different techniques
were tried. So far differences were found between the
exudation of barley plants into a recirculating culture
solution and the exudation into a culture solution which
is constantly replaced by a fresh solution. With HPLC
(High Performance Liquid Chromatography) a number of
amino acids could be separated, the type of amino acid
depends on the experimental conditions. More than 50% of
the exuded carbon was, however, in the inorganic form.
A computer model (originally developed by M. White,
USDA, Beltsville, USA) was adapted to calculate the
degree of complexation of microelements (e.g. Cu) in the
soil solution using a literature derived composition of
the solution and various pH-levels. The influence of
living roots on the pH of an unbuffered medium is
striking. The net proton or hydroxyl exudation depends
strongly on the type of salt in the medium. Barley in a
solution containing KNO^ caused a pH change from 5 to
8,3, but in a solution with (NH4)^O

 t h e P H dropped
from 5 to 2,8. The results are fairly reproducible and
are also found for spinach and a number of maize varie-
ties. Further experiments are being carried out to
establish extreme pH values in the rhizosphere and
rhizoplane. The possibilities to visualize microbial
root colonization and morphological details were
attempted in some preliminary tests (see Fig. 4). In
1981 the project members participated in several working
groups of the Netherlands Foundation for Biological
Research (Biological nitrogen cycle and Physiology and
Morphogenes is of Plants).
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Pig. 4. RHIZOSPHERE.
Light microscopic picture of a fresh root apex
and calyptra (partly destroyed) of a young bar-
ley plant grown in nutrient solution. The r o o t
t issue (dark) is surrounded by a mucigel l a y e r
(grey) in which microorganisms are vis ible .

Lectures

FRISSEL, M.J. A review of models for investigating the
behaviour of nitrogen in so i l . The Royal Society, London
(18/8).

Publications

FRISSEL, M.J. and J.A. VAN VEEN, (Editors). Simulation
of nitrogen behaviour of s o i l - p l a n t systems. Pudoc
Wageningen (1981): 277 pp.
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RADIOECOLOGY GROUP

The main interest of the group is the study of the
transfer of radionuclides through the environment to
man. Main emphasis is on collecting of data Which can be
used in risk evaluation studies. As such the programme
forms a part of the Radiation Protection programme of
the European Community. Specified risk evaluation
studies are made for Departments of the Government of
the Netherlands and cooperation exists with the IUR
(International Union of Radioecologists), the main
contacts being those with laboratories in Cadarache,
Jülich and Didcot.

Determination of the transfer of radionuclides from soil
to plant under field conditions (Project 132)

It is believed that many of the uncertainties of the
soil plant transfer are caused by inferior experimental
techniques. (Experiments with too small pots, no equi-
librium between radionuclides and soil exchange complex,
etc.). As it is not permitted to perform experiments
with radionuclides on normal experimental fields the up-
take experiments are done' in a lysimeter. This guarant-
ees complete containment of all radioactivity.

During 1981 the construction of the lysimeter has been
completed. It consists o£ 10 containers of 2 x 1.5 m ,
14 containers of 1 x 1 m and 8 cylindrical containers
(0,5 m ), the depth is 1,4 m. The larger ones are filled
with a sandy soil and a loss soil (humic podsol and
orthic luvisol). The cylindrical ones were filled with
undisturbed loss and river clay profiles (orthic luvisol
and eutric luvisol).
Because it was already late in the season only grass
could be sown. The soil was labelled wi£h about 2 MBq/m
(50 Ci/m ) of Mn-54 and about 4 MBq/m (100 yCi/m ) of
Zn-65, Co-60, Sr-90 and Cs-137 each. In one container
per soil type, the radionuclides were mixed with a top-
layer of 5 cm ("surface contamination") and in the
second one the nuclides were mixed with a layer of about
20 cm ("ploughing layer contamination"). Grass (Lolium
perenne, variety Pelo) was sown one week after the
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labelling of the soil. At the end of October samples of
the freshly grown grass and the soil were taken and
assayed.
The extractabil ity of the radionuclides from the soil
was determined with CaCl2 and DTPA solutions. Results
are shown in Table 1.

' i l l |> I I J i r r~*

solutions and of determinations of transfer factors TFSp-*) of the radionuclides from

soil to grass.

(Radionuclides added to the s o i l 1981-08-13, grass sown 1981-09-07, samples taken 1981-10-25)

5-Mn

" C O

" z n
9 0 Sr

137'cs

Loss,.no. 10

Extracted with

caci2

%
0,03

0,12

0,54

3 , 9

0,20

DTPA

%

64

53

52

0

- S P

0,02

0,007

0,15

0,006

Loss, no. 13

Extracted with

CaCl2

%

0,03

0,05

0,11

4 , 7

0,12

DTPA

I

52

49

50

0

- s P

0,03

0,008

0,13

0,008

Sandi s o i l , no.

Extracted with

CaCl2

%

2 , 7

2 , 2

1,5

3 , 8

1,1

DTPA

%

60

6 2

73

0

26

T F sp

0,18

0,025

0,19

0,03

Sandy s o i l , no.

Extracted with

CaCl2

%

3 , 2

2 , 7

1 / 8

3 , 5

0,67

DTPA

%

64

65

82

0

29

*"Vp

0,10

0,05

0,13

0,05

2)
CaCl2 : NaCl : KC1, mol. ratio 3 : 2 : 2 , total concentration 0,12 mmol/l.

DTPA : TEA : CaCl2, mol. ratio 1 : 20 : 2, total concentration 115 nmol/1.

3) Transfer factors TFsp expressed in
was taken to be 14%.

" T h e d r y m a t t e r content of the grass was

The influence of the pH on the extractab il ity of the
radionuclides in a CaCl solution is shown in Fig. 1.

A special study was made of the influence of organic
soil components on the avalability of some radionuclides
(Mn-54, Zn-65, Fe-59 and Co-60) by the formation of
organometallic complexes in the soil, especially those
produced by an actively growing root system. The intro-
duction of organics in the soil by rop£s can effectively
be followed by growing plants in a [ cl0 2 environment.
A special growing chamber (ESPAS) was equipped for such
experiments. It allows a complete [ Q 02 balance. This
is necessary for determining the relative importance of
the quantity of root derived organ ics in regard to the
total C-assimilation.

-.•^x.i"i:.-_s
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i loess extracts

10
padsol extracts

Fig. 1. Extract ability of radionuclides from soil as a
function of the pH. Medium CaCl2 : NaCl : KC1,
mole ratio 3 : 2 : 2 , total concentration 0,12
mmol/l. Acidicification, alkalinization with HC1
and NH.OH respectively. Left hand loss soil,
right hand sandy soil. The original pH of the
loss is 7,65, of the sandy soil 6,29. D Sr-90.
* Zn-65, o Co-60, x Cs-137, + Mn-54.

A percolation technique for obtaining the relevant soil
extracts was developed. This extract was characterized
by molecular sieving on Sephadex gels. Optical density
measured at 254 nm correlated well with the total or-
ganic carbon content of the fractions. In all cases an
important part of the C activity was found in the high
molecular weight (HMW) fraction (for G-50: MW > 30000]!.
Whether this is due to a fast microbial assimilation of
LMW exudates and a subsequent accumulation of higher MW
products or to a more direct deposition of HMW plant
root material will be investigated.
Gel filtration proved to be an excellent tool to
separate ionic from complexed (and thus higher MW) forms
of added radionuclides. The distribution of Mn-54,
Co-60, Zn-65 and Fe-59 among the different fractions
could also be established. A typical result is shown in
fig. 2.
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Fig. 2. The organic matter of a soil extract separated
into fractions with different molecular weights
by gel filtration on Sephadex G-15. The horizon-
tal axis shows the volume of eluent required for
the separation (ml). The left hand figure shows
the optical density (OD) at 254 nm, the total
organic carbon content (x x) and C-14 content
( • ) after 6 weeks of plant growth in a
C-14 O labelled atmosphere. The right hand
figure shows the concentration of Co-57 ( D )
which was added to the soil extract prior to gel
filtration.

The figures demonstrate that the Co-57 and C-14 are, for
an important part, present within the same fractions.
This is probably caused by complexation of the Co-57 by
(soluble) C-14 labelled organic ligands in the soil ex-
tract. This kind of interaction occurring in the rhizo-
sphere can be responsible for the change in availability

7
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•: of many radionuclides as has been reported in long term
; uptake studies. This part of the group's activity is

done in cooperation with the University of Leuven (Prof.
f Cremers).

Special attention was given to the uptake of technetium
• by crops. Experiments with spinach plants (Spinacea
j oleracea L. cv. Verbeterd Breedblad) grown on a nutrient
£ solution with a TcO. concentration of 10 mol/1
f demonstrated the dependence of the chemotoxicological
I action of Tc on the age of the accumulating tissue. In
/ each experiment the plants were contaminated when both
£ mature and adolescent tissues were present. It appeared
* very soon that the growth of young tissue was hampered
\< with a concomitant chlorosis by the presence of Tc.
f Because of this chlorosis, a comparison with a real
I iron-deficiency-induced chlorosis was made, using an in
T vivo study of the pigment spectra of the different leaf
• types. However, the spectra in Tc toxicity and Fe defi-
I ciency differed.

I With Tc both chlorophyll a and b synthesis was inhibited
• at a comparable rate, whereas with Fe deficiency the
; synthesis of chlorophyll b was more seriously affected.
: Therefore we studied the effect of Tc upon the con-
; centrat ion of Fe, Mn and Zn. These elements are indis-
: pensable for an efficient chlorpplast synthesis. On

mature leaves, such as cotyledons and the first leaves
; with terminated expansion, Tc did not influence the Fe,

Mn and Zn concentrations. These leaves had grown before
; the adminstration of TcO.. The adolescent leaves,

growing after the onset of the Tc contamination,
r amazingly enough, had a strongly increased Fe con-
\ centration whilst the Mn and Zn concentrations were left
; unchanged. Tc did not alter the Fe, Mn and Zn con-

centration of the roots: obviously this effect of Tc is
primarily related to the presence of light-dependent
biosynthesic processes for its main action. Whether some
metabolic processes in mature leaves in turn are

i hampered by Tc is under investigation.

; Study of the behaviour in soils and uptake by plants of
Ii transuranics for different European soil types. (Project
I 131).

I

XL-
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The core of the project is the measurement of the
migration in soil and uptake by grass of fall-out Pu and
Am. U and Th are included as references. The migration
studies are supported by Pu leaching experiments in the
laboratory. For the measurements in nature the choice of
the soils and selection of the sampling sites is the
first concern. Of the twelve sampling sites the fol-
lowing have been selected: Calcaric fluvisol (Groningen,
NL), dystric histosol (Nieuw Schoonebeek, NL), eutric
histosol (Groot Ammers, NL), humic gleysol (Hooglander-
veen, NL), humic podsol (Hanover, D), rhidoc ferrasol
(Giessen, D), orthic alfisol (Amiens, F), dystric
combisol (Longvilly, B), chromic luvisol (Bari, I),
rendzina (Wantage, GB). A first impression of the
measurements is that U and Th are rather homogeneously
distributed over the profile, Am and Pu have been trans-
ported over a larger distance than can be estimated from
K_ determinations. Some typical results are shown in
Table 2. Th is measured by means of Ac-228 which is a
decay product of Th-232 (almost 100% abundance). Uranium
has been measured via neutron activation analysis.
Ra-226 is measured via its decay product Bi-214. For
Th-232 and for Ra-226, equilibrium with the measured
decay product is assumed.

Table 2. Radioactivity in some representative European soils (Bq/kg)

Depth (cm)

Humic gleysol 0- 5

5-10

10-15

15-20

Dystric his tosol 0- 5

5-10

10-15

15-20

2 38pu

0

0

0

0

-

-

-

-

, 01

,03

,01

,01

239,2tOpu

0,26

0,09

0,07

0.01

0,80

0,56

0,13

<0,01

0,10

0,14

0,07

0,01

0,42

0,32

0,06

0,02

Utmq-kg-1)

<0,30

0,53

0,70

0,41

<0,40

0,83

<0,50

<0,50

232

16

14

13

16

8

8

6

7

Th

,4

,6

, 3

,9

226

11

15

11

13

5

6

8

3

Ra

,6

,5

,1

,5

137Cs

22

21

15

1,8

54

49

14

4 , 8

333

310

314

309

164

162

157

166
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Together with the Delta Institute for Hydrdbiological
Research at Yerseke a study was made on the occurrence
of radionuclides in the estuarium of the rivers Rhine,
Scheldt and Meuse.

Lectures

FRISSEL, M.J. Models for the migration of Sr-90, Cs-137,
Pu-239,240 and Am-241 in the top layer of soils.
I.A.E.A.-N.E.A.-E.C. Conference, Knoxville (28/7).

Publications

VAN DORP, F., R. ELEVELD and M.J. FRISSEL. Agricultural
measures to reduce radiation doses to man caused by
severe nuclear accidents. CEC, Brussels, EUR 7370 EN
(1981) 112 pp.

FRISSEL, M.J., F. VAN DORP and P. POELSTRA. Use of resi-
dence time models in ecological studies of transuranics.
"In Techniques for identifying transuranic speciation in
aquatic environments" (1981): 263-272 I.A.E.A., Vienna.
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The members of this group were involved with three pro-
grammes. Firstly on the start of the malaria programme
in which collaboration with three University departments
fulfils a central function. Within this programme the
first results are presented. The second programme in-
volves the Mediterranean fruitfly and the development of
a genetic sexing system. There is great interest at the
I.A.E.A. in Vienna for the development of such a system
and they have made important financial contributions to
this programme. The third programme concerns the
development of a new programme at the Institute in
genetic manipulation of Bacillus thuringiensis. This is
a bacterium which produces a toxin that is used in
insect control; the mosquito Anopheles Stephensi will be
the test organism for the different isolates of the
bacteria.

A new approach in malaria control. The genetic method
(Project 134).

The previous year represented for the members of this
team the first full year of research on the new malaria
programme. At the beginning of any new scientific pro-
gramme, not just involving the development of new
scientific principles but also working with an organism
having very specific requirements, demanded that a con-
siderable amount of time and effort was spent during the
year on the basic rearing biology of the mosquito,
Anopheles Stephens i before the more detailed genetic
work could be begun.

a) Basic biology

Of special importance for the successful rearing of
this species is the larval stage. This is especialy so
with the rearing of progenies of single females. A unit
was designed, with the enthousiastic cooperation of the
technical staff; to accomplish, this rearing in which the
larvae where placed in rearing boxes having fine gauze
on each side. The boxes were placed in a large reservoir
in which the water is continually refreshed by circu-
lation through a biological filter and an aquarium pump.
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Th is construction ensures that water exchange takes
place between the larval rearing boxes and the reservoir
so that there is no build up of deleterious compounds in
the rearing box. Comparison of this system with the
closed system revealed that significant improvements in
larval rearing could be obtained

1. High pupal emergence
2. Faster developmental rate
3. Less variation between replicates.

A practical advantage of the open system proved to be
that it was extremely economical as regards space.

The considerable expansion of the various mosquito
populations necessitated a related increase in the mouse
colony used to provide blood. A unit was designed in
which many mice (about 150) could be efficiently main-
tained. The unit was provided with an automatic drink-
water system.

b) Insecticide studies

In the framework of the development of a genetic
sexing system studies were begun on insecticide resist-
ance. Wide variation in response to permetrhin and bio-
resmethrin was found in the selected Lahore strain and
there is evidence that this strain is heterogenous for
resistance genotypes. The Lahore strain also showed
exceptionally high DDT resistance (KC^Q at 4 h of 50
mg/kg). Permethrin selection of Lahore" larvae has pro-
duced an increase in resistance after only one generat-
ion.
These studies will be continued and expanded in 1982 to
include other insecticides, for example malathion. The
results of these studies could also be applied to the
introduction of insecticide susceptible genes into al-
ready resistant populations.

c) Mutation studies

Several mutant lines have been obtained, from Pakistan
and attempts have been made to isolate new visible
mutants. The isolation of mutants has been quite
successful with the production of three or four clearly
recognisable new phenotypes. At the biochemical level
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much variation has been identified for various enzyme
systems e.g. 6-phosphate glucose dehydrogenase, phospha-
glucomutase esterase. In the first of these a homozygous
line has been established. Inbreeding of heterozygotes
to isolate the other allele will be continued in 1982.

d) Cytology and translations

Following the development of cytological techniques
for the analysis of the different meiotic stages it was
possible to induce and isolate chromosomal rearrange-
ments. Three have been identified, two Y-linked trans-
locations and one autosomal. The isolation of such re-
arrangements will form an important part of the work in
1982.

e) Policy matters

During the year there were about six meetings of a 1.1
the partners in the programm : (ITAL and the Departments
of Parasitology of the Universities of Nijmegen, Amster-
dam and Leyden) at which the setting up of the various

: projects was discussed in great detail. The results of
;; these meetings can be seen in the fifteen detailed pro-
: ject desorptions and the designation of the projects to
i the different laboratories together with the necessary
L financial and personal support. It was decided that in

future the group will meet four times a year.

Another point of discussion in the meetings was an
agreement of the terms of reference and the constitution
of the Steering Committee which will be responsible for
overseeing the whole project. This committee will have
its first meeting in 1982.

f) External contacts

:, The successful completion of the programme is
dependent on the availability in a developing country in

; the tropics of populations of Aj_ Stephensi which could
be used for field trials together with the presence of a

• laboratory with which such fieJd trials can be jointly
I carried out. As a first step to achieve such a collabo-
J ration a visit was arranged for two members of the team
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to Pakistan and Vietnam (Reports are available). Labo-
ratories in both countries were keen to collaborate but
it is as yet too early to arrive at a decision regarding
where the field work will be carried out.

The total membership of the team fluctuated around 14-15
for most of the year including students and foreign
guest workers. The lack of laboratory space required for
the execution of the projects led quite frequently to
frustrat ing s ituat ions.

Genetic sex ing in the Mediterranean fruitfly, Ceratitis
capitata (Project 135)

In relation to the massive programme for the release of
sterile insects of this species in Central America, the
I.A.E.A. in Vienna is extremely interested in the
development of a genetic sexing system whereby only
males will be reared and released. The principle is to
link an ethanol resistant gene (alcohol dehydrogenase
ADH) to trie male chromosome using a trans location. The
females are ethanol sensitive. Treatment of the larval
rearing medium will lead, to the production of only
males.

As a first step it is necessary to know if crossing over
occurs in males of this species. If crossing over occurs
then the resistant gene will not remain tightly linked
to the male sex. Using eye and pupal colour mutants a
total of 15 male-linked trans!ocations were induced by
irradiation and studied. In all the lines the trans-
located gene remained tightly linked to the male chromo-
some. Therefore crossing over is unlikely to be a pro-
blem. To isolate translocations with the ADH gene linked
to the male determining chromosome, it is necessary to
have 2 lines with different alleles at this locus. In a
field population these two alleles were identified and
homozygous lines were produced.

The interest from the I.A.E.A. to support this research
has been translated into financial support with a tech-
nical agreement being signed to the amount of US$ 5000
per year. They have also financed the purchase of elec-
trophoresis apparatus. During 1981 intensive attempts
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were made to find 'litable candidates to take advantage
of Fellowships rr,= e available by Vienna. In 1982 an
I.A.E.A. trainee from Spain will begin a fellowship for
a year at ITAL.

The work in 1982 will proceed in two phases, firstly
trans locat ions will be induced linking the ADH gene to
the male determining chromosome. Extrapolating from the
previous work this should present few problems.

Secondly an ethanol susceptible mutant will be induced
and isolated. This will represent much more work but by
using a selection method involving the incorporation of
allylalcohol in the larval medium it is hoped that
following electrophoretic screening of hundreds of indi-
viduals an ethanol sensitive line will be isolated.
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FOOD IRPADIATION

The research acctivities at ITAL in 1981 were mainly re-
lated to the International Facility for Food Irradiation
Technology (IFFIT).

I.F.F.I.T.-general

IFFIT is an international project, jointly established
by the I.A.E.A., the F.A.O. and the Ministry of Agricul-
ture and Fisheries of the Netherlands, to speed up pro-
gress in the practical introduction of the process of
food irradiation in developing countries. The project is
hosted by the Pilot Plant for Food irradiation and the
Research Institute ITAL, which make available their
technical and training facilities.
The purpose of I.FcF.I.T. is:
- to offer training and to assist in international co-
ordination of development and research in the field of
the technology, economics and commercialization of
food irrad i at ion;

- to assist national and international agencies in their
assessment of the feasibility of applying radiation
preservation techniques to foods;

- to develop and facilitate the dissemination of inform-
ation on the above topics without proprietory res-
tr ict ions.

Special attention therefore is paid in the I.F.F.I.T.
programme to training of scientists from developing
countries in various aspects of technology and practical
applications of food irradiation.

I.F.F.I.T.-courses

The 3rd I.F.F.I.T. Inter-Regional Training Course on
Food Irradiation was held from 12 October to 20 november
1981 for 25 participants from 20 developing countries.
The 25 lecturers of the training course came partly from
ITAL and partly from other Dutch and foreign institut-
ions. The first part of the course covered the fundamen-
tals of radioactivity and radiations, dosimetry and
radiation protection. From the second week, information
was provided on the technological feasibility of ir-
radiation of specific food groups as well as on techni-

Y



-42-

cal and technoeconomic aspects of radiation processing
of food. The final two weeks of the course were devoted
to information on public health aspects of food ir-
radiation/ as well as on market testing and shipping
t r i a l s of irradiated food and problems related to
technoe-conomic studies with particular emphasis to
tropical products from developing countries. Information
exchange on status of food irradiation in the trainees'
countries and subjects such as the legislative aspects
and various international cooperations in the field of
food irradiation were important parts of the course.

I.F.F.I.T.-research activities (Project 122).

Tabl^-grapes (Vitis vinefria L.)

Experiments were carried out on the combined effects of
irradiation, mild heat and SO -treatment on the shelf-
life of table-grapes as well as on the possibilities to
enhance juiceyield of grapes by application of irradia-
tion and pectolytic enzymes. A radiation treatment of 2
kGy (200 krad) in combination with packaging could com-
pletely prevent decay on table-grapes stored for 50 days
at 10 C without any discernible changes in the organo-
leptic properties of the berries (plate 1).
The effect of an addition of pectolytic enzymes on the
increase of the juice yield of grapes was much larger
than the effect of radiation with 2 - 8 kGy (200-800
krad). The combination of enzymes and irradiation did
not further enhance the yield. The addition of enzymes
and a radiation treatment with 8 kGy (800 krad) had an
adverse effect on the organoleptic quality of the juice.

Liine_fruits (Citrus aurantifolia)

The shelf-life extension of lime fruits by combinations
of irradiation with mild heat or SO«-treatment and the
possibilities to enhance juice yield of limes by appli-
cation of irradiation and pectolytic enzymes were in-
vestigated (plate 2). The best results regarding the
shelf-life extension were obtained from the combined
treatment of 45 C, 0,5% K2

S2°5 a n d ° ' 5 k G y * 5 0 krad>*
Observations showed that irradiation could cause a
slight decrease in firmness.
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The enzyme treatment gave a juice yield increase.
Radiation treatment with 3 and 6 kGy (300 and 600 krad)
resulted in a decrease of the juice yield of lime.

Ginger (Zingiber officinale L.)

The shelf-life extension of ginger by radiation was in-
vestigated. It was found that a dose of 0,04 kGy (4
krad) was sufficient to prevent sprouting of ginger
stored at 15, 20 and 32 C (plate 3).' Weight losses
could be reduced by using a PVC packaging material.

ITAL-research activities (Project 111).

App_les (Malus pumila Mill)

The losses in fruit during storage, transport and sale
are mainly due to decay, caused by fungi and to senes-
cence, which manifests itself in overripeness. Since
cooling, controlled atmosphere storage or the use of
fungicides or irradiation do not sufficiently prevent
these losses, experiments were carried out with the
combination of heat, radiation and storage.
For this study apples were used which were already
stored for five months at 4 - 5 C in a controlled at-
mosphere storage (end of climacterium). Three apple
varieties (Cox, Laxton and Lombarts) were artificially
inoculated on two sides with a suspension of 10 spores
of Penicillium expansum and Botrytis cenerea.QThe heated
and irradiated apples were stored at 15 C and 80%
relative humidity and evaluated on decay, colour, firm-
ness and sensoric properties. Results showed that a heat
treatment at 45 C in combination with a radiation dose
of 1,25 kGy (125 krad) could considerably reduce the
percentage of decay during storage (plate 4). In earlier
experiments, using apples at the beginning of the
storage period (in pre-climacterium) it was shown that a
heat treatment in combination with a dose of 0,5 kGy (50
krad) was already sufficient to prevent decay. The com-
bined treatment had a small negative effect on the or-
ganoleptic properties of the apples.
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PotatTOs^ar^ Bintje^

The losses in potatoes during storage and transport are
mainly due to sprouting and spoilage by the following
fungi: Phytophthora infestans, Fusarium solani coeruleum
and Phoma exigua foveala.
An irradiation treatment prevents sprouting; in order to
control fungi, high doses have usually to be applied,
resulting in tissue damage and unacceptable change of
the organoleptic properties. For this reason experiments
were carried out with the combination of heat and ir-
radiation. Potato tubers were artificially inoculated
with the above mentioned fungi spores on the top, base
and sides with a suspension of 10 spores per spot.
After incubation at 20 C, the tubers were immersed into
hot water for 5 minutes and subsequently irradiated with
a dose range of 0 - 16 kGy (0 - 1600 krad). During
storage at 15 C and 90% R.H., the potatoes were evalu-
ated on the percentage of infected spots per treatment
and on the sensoric quality.
The experiments showed that P_̂  infestans was very radio-
sensitive and could be controlled by a dose of 0,008 kGy
(0,8 krad) (plate 5). Phoma and Fusarium could only be
controlled completely in potatoes by a heat treatment of
5 minutes at 45 C combined with a dose of 1,6 kGy (160
'krad) (plate 6). Sensoric tests showed that these treat-
ments had only a slight effect on the textures or
appearance. The treatments were, however, acceptable.

The effect of the water activity (a ) on the radiation
resistance of micro-organisms in spices and condiments
was investigated. The following spices and condiments
were used: onion powder, thyme, parsley leave, parsley
powder and turmeric. The a was adjusted to 0,1, 0,3,
0,5 and 0,75 by incubating the samples in a desiccator
at constant humidity. Humidity was adjusted by means of
standard salt solutions. After equilibrium the samples
were packed in sealed nylon bags and irradiated. No
significant effect of the water activity was observed on
the radiation resistance of the following initial flora
of micro-organisms: aerobic mesophilic bacterial spores.
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Enterobacteriaceae and faecal streptococci.

Application activities

Potatoes

In 1981 a quantity of 8600 kg of potatoes was irradiated
and sold to the ITAL personnel for private storage. The
increasing amount over the years indicate that consumers
prefer irradiated potatoes, once they have experienced
the practical advantages of this food irradiation
method.

Onions

In order to demonstrate the advantages of irradiation, a
trial shipment of 800 kg of irradiated onions and
potatoes was shipped to colleagues in Algeria in the
framework of I.F.F.I.T. Also a trial sale of irradiated
onions intended for sale experiments in next spring was
prepared. For this purpose, and also in behalf of
I.F.F.I.T. experiments, a total quantity of 3500 kg of
onions was treated.

The Pilot Plant for Food Irradiation

The interest of the Dutch food industry in the irradiat-
ion process is steadily increasing. This shows itself
not only in the annual turnover which was 20% higher
than in 1980 but also by the appearance of four new
large industries. The emphasis of the commercial irradi-
ations was in the fish sector, with the spices as fast
growing newcomers. The interest of a plastics-manufactu-
rer for the process is noteworthy as a consultancy con-
tract for an irradiation plant followed.

The board of the Pilot Plant met four times. The main
object of discussion was the future of the food ir-
radiation in the Netherlands and the role the Pilot
Plant could or should play. The consensus in the board
was that the process needs a (semi)government controlled
body during the coming decade of practical introduction.
The food industry and marketing boards should be the par-
ticipating partners with the departments of Health and
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Environmental Protection and that of Agriculture and
Fisheries will be expected to join. Activities of the
board's chairman and secretary are being centered upon
the realization of this construction which should be
finalized in 1982.

Plate 1. Effect of irradiation on the keeping quality of
table grapes (Black Alicante) stored for 40
days at 10 C.

Plate 2. Effect of the combination of irradiation and
0,5% K S-0,. on the moulding of lime fruits
inoculated" with Penicillium digitatum and
stored for 30 days at 10 C.

Plate 3. Effect of irradiation on the inhibition of
gprouting of Ginger stored for 5,5 months at 15

Plate 4. Effect of the combination of heat (5 minutes
dipping) and irradiation on the moulding of
apples, var. Cox, inoculated with Penicillium
expansum and Botrytis cenerea and stored for 10
days at 15 C.

Plate 5. Effect of irradiation on the rot incidence of
potatoes, var. Bintje, inoculated with Phytoph-
ora infestans and stored for 2 months at 15

Plate 6. Effect of the combination
of heat (5 minutes dipping)
and irradiation on the rot
incidence of potatoes, var.
Bintje, inoculated with
Fusarium solani.
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lands. Symposium Institute of Food Science and Techno-
logy, 23 July 1981, Nottingham, England.
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LANGERAK, D.Is. Food preservation by means of irradiat-
ion, Ain Shams university, Cairo, Egypt, 1st June 1981.

LANGERAK, D.Is. Packaging and irradiation in relation to
food preservation. National Centre for Radiation Re-
search and Technology. Cairo, Egypt, 2nd June 1981.

The synergistic interaction between radiation and other
mutagenic agents (Project 133).

Introduct ion

The model developed in previous programmes (Chadwick and
Leerihouts, The Molecular Theory of Radiation Biology
1981) to explain the action of ionizing radiation pre-
dicts that a combination of chemical mutagenic agents
with radiation could lead to a more than additive res-
ponse i.e. synergism. The synergistic interaction pro-
posed in the model leads to the prediction that the
radiation response in the presence of a chemical mutagen
will be enhanced and that this enhancement will apply at
low doses.

The predictions have been previously tested for cell
survival using data from the literature and have in many
cases shown to be satisfied. Because of the relevance
this synergistic effect could have for radiation pro-
tection if shown to occur at low doses for the induction
of mutations in the stamen hairs of Tradescantia flowers
as biological end point. The Tradescantia mutation
system is well established in radiation biology, is sen-
sitive to low doses of the order of a few rad and has
been shown to be useful for the detection ->f chemical
mutagens.

Results

1. Synergism between ethylmethane sulphonate (EMS) and
X-rays.

Tradescantia KU 9 clone, a trip]oid clone (2n=18) ar is-
ing as a hybrid between Tradescantia paludose And* et
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Woods (2n=12) and Tradescant ia ohiensis Raf. (= T.
relexa Faf., 2n=24) and heterozygous for flower colour
was used, the normal colour of the cells of the stamen
hairs is blue and radiation induces changes in this
colour to both pink and colourless.

Counts were made of the pink and colourless mutations in
the stamen hairs of flowers blooming in the period 8-18
days after irradiation and the mutations scored in the
period 11-15 days have been used as a measure of the
mutation effect caused by the treatment. The number of
mutations per 100 hairs was calculated for each day in
the 11-15 days scoring period and the mutation frequency
expressed as mutations per 100 hairs was calculated as
the mean of these five values. The error in the mutation
frequency was calculated as the geometric mean of the
standard deviations determined for each of the five
days.

In the combined experiments (EMS, X-rays, EMS - X-rays,
control) 5 cm long cuttings without node were used. The
cut ends were placed in a small volume of EMS solution
made to different concentrations by diluting the con-
centrated EMS solution with 0,025 M phosphate buffer to
keep the pH value of the solution approximately neutral.
The control cuttings for the absolute control and the
radiation control were treated in exactly the same way
but were placed in phosphate buffer for the duration of
the EMS exposures. Immediately after EMS exposure some
of the treated cuttings plus some of those exposed only
to the phosphate buffer were irradiated. All the cut-
tings were cultivated on aerated water under controlled
conditions of temperature (day: 21 C; night 19 C),
light 6 a.m. - 12 p.m.; 20 000 lux) and humidity (about
70%) until the end of the scoring period.

Figure 1 presents the time dependence of the total pink
mutations for three different EMS + X-ray treatments.
The data, corrected for control, for the radiation dose
alone, EMS exposure alone, sum of radiation and EMS and
the effect of the combined EMS + X-rays are presented
separately for each treatment. The hatched region repre-
sents the effect of the synergistic interaction between
EMS and radiation. The complete data show a synergistic
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effect for the three end-points scored, pink, single
pink and colourless mutations. It was found that the
synergistic contribution for each endpoint was directly
proportional to the product of the radiation dose and
chemical exposure, a result which is in accordance with
the predictions from the mode.

12

8

f

Tradescantia KU9
E'̂ tF x-rays combination
Sum of EMS* X-rays
X rays
EM5
Synergistic contribution

12 13 14 15 11 12 13 14 15 n 12 13 14 15
time after mutagenjc treatment (days)

16 17

2. Sensitivity changes in Tradescantia cuttings.

In the EMS + X-ray experiments the short cuttings kept
4-6 h in phosphate buffer exhibited a significantly re-
duced sensitivity to radiation compared with longer
freshly irradiated cuttings. Experiments have been done
to investigate the cause of the reduced sensitivity and
it has been shown that neither the length of the cutting
nor the phosphate buffer affect the sensitivity, but the
time between harvesting and irradiation of the cuttings
can influence the radiation sensitivity by more than
50%.

Experiments have been done irradiating cuttings at dif-
ferent times after harvesting at 09.00 h and also ir-
radiating all cuttings at 15.30 h after harvesting at
different times to eliminate any "time of day" effect
due to cell synchrony. The results of the experiments
are shown in figure 2 revealing the striking change in
sensitivity in the first 24 h. All long term experiments
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on close rate, fractionation etc. with Tradescantia
cuttings will be complicated by this change in sensiti-
vity. In future we will use rooted cuttings which do not
exhibit this change in sensitivity.

radiation dose 0,6 Gy

o a a v pink events
• • & • single pink events

J_

0 10 20 30 40 50 60 70 80 90 100 110 120

time between cutting and irradiation (h)

3. Gaseous exposure of Tradescantia to I-methyliodide

Rooted cuttings of Tradescantia clone KU 9 have been ex-
posed to radioactive methyl iodide (1-131) in gaseous
form for a period of 6 hours in two experiments with
different chemical concentrations and radioactivities.
The induced pink mutations in the stamen hairs of the
flowers of the exposed plants were counted over a period
of about 7 to 19 days after exposure. The pink mutations
were also scored at the same time in control plants
which had been sham exposed either 24 hours before or
after the true exposure. In both experiments there was a
net positive increase in mutations as a result of the
exposure, in spite of the low levels of radioactivity
and chemical concentration used. Analysis of the results
indicates that the effect found cannot be explained as a
consequence of the chemical exposure alone or as a con-
sequence of the radioactive exposure alone, but that
most probably both factors contribute to the total
effect. Measurements of the radioactivity in different
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parts of the plants were made at different times after
exposure. Calculations of radiation dose to the stamen
hair cells based on the radioactivity measurements imply
that the component of effect ascribed to the radio-
activity is much greater than would be expected on the
basis of a dose response relationship for external X-ray
irradiation.

Future

In the future we will investigate the occurrence of syn-
ergism between dibromoethane (DBE), a gaseous chemical
mutagen and X-rays, in the first instance using acute
treatments but eventually using a simultaneous chronic
exposure to DBE and radiation to investigate if syn-
ergism arises at low dose rates. The results will con-
tinue to be assessed in terms of the model and used to
direct the development of the model towards a mechanis-
tic approach to the evaluation of hazard from other
mutagenic (toxic) agents.
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WASILEWSKA, H.P. LEENHOUTS and K.H. CHAJpW.JCK. The effect
of gaseous exposure of Tradescantia to T-methyliodide
on somatic mutation frequency. European Soc. Radiation
Biology. Krakow, September 1981.

CEBULSKA-WASILEWSKA, A., M.J. SIJSMA, K.H. CHADWICK and
H.P. LEENHOUTS. The influence of storage of Tradescantia
cuttings on the radiation sensitivity. European Soc.
Radiation Biology. Krakow, September 1981.

Congresses

CHADWICK, K.H. 10th Gray Conference. Biological Action
of Radiofrequency, Microwave and Ultrasound Radiations,
Oxford, July.
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CHADWICK, K.H. 7th Int. Symp. on Chemical and Toxicolo-
gical Aspects of Environmental Quality. London,
September.

CHADWICK, K.H. European Commission Dosimetry Contractors
Meeting, Homburg, September 1981.

CHADWICK, K.H. I.A.E.A. Advisory Group Meeting on
Standardization and Intercomparison of High Radiation
Doses. Vienna, November.

LEENHOUTS, H.P. Annual Meeting of the European Society
for Radiaton Biology, Krakow, September.

Coordination of mutation breeding, predominantly in
vegetatively propagated crops (Project 105)

The interest in the application of mutation breeding
methods in (ornamental) crops was significantly lower
than in the previous two years (economic recession?). In
total 15 new projects were started as compared to 27 in
1979 and 25 in 1980.
The following crops were used: Amaryllus, Begonia,
Crossandra, Dahlia, Dianthus, Iris, Kalanchoe, Nertera,
Potentilia, Streptocarpus, Triteleia (Brodiaea), tul ip
(3x) and Ulmus (elm). This brings the total number of
projects begun since 1959 far over 300, of which approx.
50% were completed, discontinued or replaced by others.

Several mutant cultivars were put on the market of which
a whole series of flower colour mutants of the chrysan-
themum cultivar Snapper. Since Snapper and its mutants
can be grown at a (much) lower (night-)temperature,
namely 12-14 C as compared to the usual 17-17,5 C, the
interest of the growers in it is very large.

This project will be transferred to the Research Station
for Floriculture at Aalsmeer, supervised by C. Broertjes
at the Institute for Horticultural Plant Breeding at
Wageningen.
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Broertjes, as chairman of the EUCARPIA section "Mutation
and Polyploidy", organized an international Symposium at
Wageningen, where about 80 scientists from 18 different
countries discussed subjects related to 1. Mutation
breedingr 2. Genetic manipulations, and 3. Cytogenetics
in plant breeding.

Publications

BROERTJES, C. Veredeling van sierplanten. Bloemkleuren
uit het laboratorium. Natuur en Techniek, 49 (1981):
420-439.

HARTEN, A.M. VAN, H. BOUTER and C. BROERTJES. In vitro
adventitious bud techniques for vegetative propagation
and mutation breeding of potato (Solanum tuberosuro L.).
II. Significance for mutation breeding. Euphytica 3jO
(1981): 1-9.

HARTEN, A.M. VAN, H. BOUTER en C. BROERTJES. Toepassing
van een _in vitro adventiefspruitmethode bij de mutatie-
veredeling van aardappel. 2. Mutatiefrequentie en chi-
maerie. Landbouwk. Tijdschr. 93_ (1981): 96-100.

ROEST, S., M.A.E. VAN BERKEL, G.S. BOKELMANN and C.
BROERTJES. The use of an in vitro adventitious bud
technique for mutation breeding of Begonia x hiemalis.
Euphytica, 30 (1981): 381-388.

ROEST, S., C. BROERTJES and G.S. BOKELMANN. Mutatiever-
edeling in kweekbuizen. Toepa^ ingsmogel ijkheden bij een
groot aantal gewassen. Vakbl. Bloem. 36_ (1981): 56-57.
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THE GROUP INSTRUMENTATION AND METHODOLOGY

The general task of this new group in the ITAL organiz-
ation consists of applied research and services in the
field of instrumentation and methodology services on
behalf of the research groups within ITAL and to some
extent also for other agricultural institutions. Apart
from this task, the group is also responsible for the
final advice on research instrumentation purchases.
In order to optimize the quality of the services, the
members of this group participate in the project-teams
for which services are needed.

Presently the group consists of the following sections:
Advanced Instrumentation, Mechanical Instrumentation,
General Technical Services, Dataprocessing, Greenhouse
Services, Methodology. This last section is responsible
for a number of larger research facilities:
Flow-cytometry, Mass-spectrometry, Irradiation-sources,
Soil-Plant Atmosphere Systems, Soil-columns, Pulseheight
Analys is.

Advanced Instrumentation Section

The influence of automation on the development of in-
strumentation systems and methodologies increased
further. This was especially true for the micro-
computing field. A second micro-computer development
system was installed and a number realtime personal
computers were employed to solve the less time-critical
applicat ions.

Two bioreactors were developed; one for a continuous
cell culture of Haplopappus on behalf of the Molecular
genetic methods group, and one for biotechnical pro-
duction of pyrethrum. The work on the latter one will be
finished in the course of 1982.

An existing growth-chamber system was completely re-
designed and automated to a great extent, using a real-
time personal computer and a new parallel bus-structure.

On behalf of the coupling of larger research facilities
to the central computer systems, a local network was
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developed using distributed singleboard microcomputers
and small magnetic tape recorders.

In order to streamline the services for other agri-
cultural institutions, a collaboration contract was con-
cluded with the Technical and Physical Engineering Re-
search Service Institute (T.F.D.L.). Within this frame-
work, one larger instrumentation system for the Depart-
ment of Soil Science and Plant nutrition of the Agri-
cultural University, and some smaller systems were
developed.

Mechanical Instrumentation Section

Apart from numerous smaller instruments, the main
activities were concentrated on the development of an
automatic feeding system for the malaria mosquito
(project 134) in collaboration with the Advanced In-
strumentation Section.

Dataprocessing Section

A new VAX11-750 computer ws installed as replacement of
an older PDPll/40 system. The main task of the computer
lies in the field of food-databases and network-control
on behalf of the Department of Food Quality Affairs of
the Ministry of Agriculture and Fishery, and for general
services to the ITAL community.

The section has developed software for data-communica-
tion between the central systems and larger research
facilities, and a programme for Inventory Control.
Emphasis in 1981 was especially on the implement ion of
suitable programme for developing tools and techniques.

Apart from the actual dataprocessing activities, the
section is also responsible for the operation and fur-
ther development of the pulseheight analysis system,
which was mainly involved in the analysis of gamma- and
alpha-emitting radionuclides in soils and biological
materials on behalf of the Radioecology group.
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Greenhouse Section

The activities in 1981 concentrated on the mutation
breeding project (105), which was finished in the course
of the year. New activities were initiated on behalf of
the Molecular-Genetic group, and the Lysimeter system of
the Radioecology group.

General Technical Services

This section is responsible for the maintenance of all
technical installations, the housing, and the radio-
active waste-disposal. Apart from the normal maintenance
activities, a comlete revision of the ventilation-system
in the radiochemistry part of the building mentioned was
completed.

Methodology

A method of Nitrogen-14/I5 ratio determinations with a
mass-spectrometer was developed on behalf of the Soil
Biology-Rhizosphere group. In order to combine this
analysis with the determination of total nitrogen, a
nitrogen analyser was coupled to the mass-spectrometer.

In close collaboration with the Molecular-Genetic group,
a methodology was developed to determine the relative
DNA contents in suspension cultures using a flow cyto-
meter. In the near future the resolution of the system
will be increased to determine DNA content differences
of less than 5%.

Part of the Experimental Soil Plant Atmosphere System
(ESPAS) has been modified in order to be able to de-
termine the carbon-balance and distribution in soilplant
systems. The second part of the system will be modified
in 1982, whilst a revision of the automated control
logic will also be undertaken.

The Cs-137 irradiation sources at ITAL were dismantled.
The main irradiation technique still in use is an X-ray
system, which was mainly employed for the mutation
breeding project, the Tradescantia project, and for
commercial mutation breeding firms.
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THE GROUP GENERAL SERVICES

The general task of this group lies in the domain of
service to the research of the institute with emphasis
on personnel, financial matters, on materials, and on
public relations and security affairs.

Just as the other groups in 1981 the general services
group had to get used to work in the new organization
and to the servicing of the new programme. Assisted by
advisers on personnel and social matters from the
Ministry of Agriculture and Fisheries, responsibles for
the management of the Institute's personnel paid a great
deal of attention to the process of acceptance of the
new programme as well as of the new functions in it.
Also the transfer of several members of the personnel to
other institutions took a considerable part of the
available time and attention of this group. An increase
of work resulted from the appointment of new personnel,
work-time registration, adaptation of the financial
surveys to new norms from the Accountants erv ice of the
Ministry, streamlining of procedures for ordering goods
and apparatus etc. The health-physics service and a few
other members of the group have been involved in the
planning and the start of the dismantling of the Bio-
logical Agricultural Reactor of the Netherlands
(B.A.R.N.) which was closed down in 1980.



-62-

Miscellaneous

The Governing Board of ITAL met six times in 1981. The
Management Committee of the Association, which manages
the contract programmes with the Commission of the
European Community, met twice. Important topics for
discussion in Board and Committee were:
(1) progress in the reorganization of the Institute. In

this respect attention was paid to the realization
of the new topics of the programme and to continu-
ation of aspects of the old programme elsewhere.
These matters have been the subject of repeated dis-
cussion of the Board with the Director of the Divi-
sion of Agricultural Research of the Ministry for
Agriculture and Fisheries, Prof.Dr.Ir. D. de Zeeuw.
Personnel, material and budgetary consequences of
the new task and the future long term programme were
also discussed;

(2) the participation of the Institute in various (new)
programmes of the Commission of the European Commu-
nity;

(3) the progress of research and the programme proposals
for 1982; the related personnel situation and
budgetary matters;

(4) the procedure and costs related to the dismantling
of the Biological Agricultural Reactor of the
Netherlands (B.A.R.N.) which was definitely closed
down in 1980;

(5) collaboration with other Institutes and Organiz-
ations e.g. the collaboration with the Technical and
Physical Engineering Research Service on matters of
instrument- and methoddevelopment for agricultural
research.

The Institute's personnel council met monthly during
1981. This council functions as an advisory body to the
management-team on matters of personnel, administration,
budget and research. Important topics of discussion
were, of course the reorganization of the Institute and
its consequences, the procedure for consultation of the
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personnel when new appointments are made in the manage-
ment area, the procedure for evaluation of functioning
of the various groups within the organisation, the
collaboration agreement between the Institute and the
Technical and Physical Engineering Research Service, the
1982 budget, the future set-up of the personnel council
and the possible improvements of contacts with various
groups within the staff.


