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APPENDIX IT 2 Nanl ‘

LIST OF INTRODUCTION SERVICES AND BOTANICAL 0231 N2XPITIWAR MW nn2w
CARDENS WITH COLLECTIONS OF ALLIUM SPECIES Allium 7¢ 0°8DIN P? OM 0772011
(from ref. 5)

Introduction Services

Northeastern Regional Plant Introduction Statiom, Agricultural Experiment
Station, Geneva, NY 14456, U.S.A.

Northwestern Regional Plant Introduction Station, Washington State
University, Pullman, WA 99163, U.S.A,

Botanical Gardens

Davis: University Arboretum, University of California, Davis, CA 95616,
U.S.A. [Aromatic compounds]

Cothenburg: Botanic Garden of Gothenburg, Frolundagatan 22, Gothenburg,

Sweden. [Taxonomy]

Hull: Department of Botany, The University Hgll, Yorkshire, U.K, [Pathology]
Lund: The Botanical Garden, Lund, Sweden. [Experimental taxonomy]

oxford: University Botanic CGarden, Oxford, U.K. [Cytology, Genetics]

Pisa: Istituto de Orto Botanico dell' Universita, Via Luca Ghini 5, Pisa,

Italy. [Cytotaxzonomy]

Stavropol: Stavropol Botanical Garden, P.0. Box 22, Stavropol, U.S.S.R.
[Morphogenesis]

Tashkent: Botanical Garden of the Uzbek Academy of Sciences, Abidova 272,
Tashkent HSP, Uzbek S.S.R. [Taxonomy, Cytology, Morphology]
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APPENDIX I

LIST OF WILD ALLIUM SPECIES IN ISRAEL
(according to ref. 4)

ampeloprasum L,

artemisietorum Eig et Feinbr.

aschersonianum Barb,

asclepiadeum Bormm.

carmeli Boiss.
chloranthum Boiss.
coppoleri Tin.

curtum Boiss. et Gaill.
1. esp. palaestinum Peinbr.
« curtum Boiss. et Gaill.

2. esp. typicum Feinbr.
dayisianum Peinbr.

>0 0 |

| >

descendens S. et S.

1> 1> >

desertorum Forsk.
dumetorum Feinbr. et Shelub.

erdelii Zucc.

hierochuntinum Boiss.

> > > |

hirsutum Zuce.

modestum Boiss.

neapolitanum Cyr.

1> 1> >

orientale Boiss.

papillare Boiss.
rothii Zucc.

schuberti Zucc.

stamineum Boiss.

1> 1 1 > i

tel-avivense Eig

trichocoleum Bornm,

1> 1>

trifoliatum Cyr.

1 N9D]
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15.

16.

17.

18.
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Kollman, F. (1971) Allium ampeloprasum - a polyploid complex. I.
Ploidy levels, Israel J. Bot, 20: 13-20.

Kollman, F. (1971) Allium ampeloprasum L. in Israel (taxonomy) .
Israel J, Bot. 20: 263-272,

Kollman, F, (1973) Karyology of some species of Allium section
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Kollman, F. (1973) Alljum paniculatum, another case of proximally

localized chiasmata. Israel J. Bot. 22: 113-115.

Kollman, F. and Hmida, A. (1977) Allium species of Mount Hermon.
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Kollman, F. and Stearn, W.T. (1975) Allium trifoliatum subsp.
hirsutum. Israel J. Bot. gi; 201-204.

Seidewitz, L. (1975) Thesaurus for the international standardiza-
tion of gene bank documentation. Part IV, Végetables, oil and
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Forschungsanstalt f. Landwirtsch. Braunschweig-Voelkenrode,

W. Germany.
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ggEEXEEE.ElEfE is one of the forms of the Botrytis complex, and is
the one most frequently found on onion leaves. The test for sensitivity
to this disease should be conducted under the (controlled) conditions
of temperature and light change which are needed for the appearance of
the characteristic symptoms of the disease. The plants will be infected

by the fungus at the physiological age of at least three true leaves.

The plant's reaction should be classified as follows: Sensitive (S),
when the characteristic spots appear over the entire length of the
leaves; or resistant (R), when the leaves remain free of symptoms, or there
are only a few slightly dry spots, and these only at the ends of the

leaves. The sensitive control cultivar is 'Grano'.
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shows no sign of disease. Under controlled conditions, sterilized soil
should be contaminated with the disease and data on the degree of con-
tamination should be recorded, according to the standard method. The
test should be conducted on plants 2-3 months old (not on>seedlings).
The same cultivars as those used for the purpose under field conditions,

should be employed hHere as controls.

In both methods of testing, the reaction of the samples can be
classified as follows: Sensitive (S), where more than 75% of all the new
roots display the characteristic pink coloration. Resistant (R), where
all the new roots have a natural color and fewer than half display a
slight pink coloration. (A strong pink coloration is likely to be found
in the old roots.) High-tolerant (TH), where fewer than 25% of the
new roots display the pink <coloration. Low-tolerant (iL), where the

reaction lies between a high level of tolerance and sensitivity.

The tolerance reaction should be observed again under field conditions,
with attention paid to the quality and quantity of yield, in comparison
with the control cultivars. In those cases in which the tested cultivar
has exceptional characteristics (for example, in day-length requirement,
early ripening, etc.), it is important to locate a (sensitive) control
cultivar which is similar, in those characteristics, to the cultivar to

be tested.

nggx_gi&égy: The test for sensitivity to this disease should be
conducted under field conditions in an area where downy mildew is common.
In order to encourage the spread of the disease, it is advisable to
construct a mist sprinkler system. The accepted sensitive control cultivar
for early-ripening cultivars is the 'Early haEmek'. In the case of late-
ripening cultivars, the 'Egyptian' cultivar should be used as the sensi-

tive control. Each test should be carried out in three replicates.

As there are né data available on resistance to this disease among
onion cultivars, the reaction should be registered as follows: Sensitive
(S), as in the control cultivar; and tolerant (T), where most of the
leaves remain free of disease and where - in addition to the two youngest

leaves - fewer than 257 of the leaves show symptoms of the disease.
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Onion Bulb Pungency and Sweetness

Consumer preference for a particular type of onions lends great
importance to the pungency~and sweetness of various cultivars. It was
decided to classify this characteristic accordlng to four grades, from

= pungent (g.g "Egyptian') to 4 = sweet (é;& ‘6rano').

Agronomic Characteristics

There are a number of agronomic characteristics which differ amoné
the various cultivars. Plant vigor can be determined by the length and
erectness of the leaves. Vigor will be classified according to five
grades, from 1 = strong to 5 = weak, and erectness according to three

gradess from 1 = erect to 3 = lodging.

Foliage color is determined mainly by the chlorophyll content and

thickness of the wax coating on the leaves. It will be classified ac-

cording to three grades, from 1 = dark to 3 = light,

Onion doubleness is a negative and undesirable characteristic, and

hence there is a growing tendency to use cultivars in which doubleness
does not appear. Doublenesé will be classified according to three grades,
with 1 = a single-hearted bulb which does not double, 2 = a single but
multi«hearted bulb, and 3 = a double bulb.

Reaction of Onion Cultivars to Diseases

i We possess resistant or tolerant sources (and test methods) for
pink root, downy mildew, and Botrytis blast, three diseases common in "
Israel. It is therefore useful to consider mainly these diseases. The

reaction of onion cultivars to each of these diseases will be classified

as follows?: sensitive (S), resistant (R), or tolerant (T).

——.—.—————_

ducted under field conditions or under controlled conditions. In the

former, we use a '"pink root nursery,"

a plot with a high level of infesta-
tion, in which a sensitive test-cultivar ("Grano' or 'Egyptian') displays

severe symptoms of disease and the resistant control cultivar ('Grano PRR')
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Storage experiments to determine keeping ability will be conducted
in an open shed containing well aired crates. Bulbs which haye no
bruises, diseases or pests will be harvested when they are fully matured,
of uniform size; have not bolted, and are not doubles. The test will be

conducted on fiye replicates of 50onions each.

Dry—matter‘CQntent

The dry-matter content of garden onions varies from 7 to 11% in
cultivars for fresh consumption, and from 14 to 22% in cultivars for
processing. An unduly high dry-matter content affects adversely the
quality of fresh onionsj conyersely, onions with a dry-matter content

of less than 14% are unsuitable for industrial drying.

It is suggested that the following method be used to quantify the
dry-matter content of a particular cultivar: The test should be conducted
on five samples of five onions each which have not bolted, but which
have completed their maturation. Each sample should be homogenized
separately in a blender, and a drop taken with which to establish, with
a refractometer, the angle of light refraction. Two units should be
added to the refractometer feading and the total should be considered
to be the dry-matter content. The figure obtained from an average reading

of five samples, represents the percentage of dry matter.

Onion\Bulb.Firmness

Firm onions are considered to be of better quality than soft ones.
Firm onions are more resistant than soft onions to damage during harvest,

and from jolting during transportation.

Onions' firmness can be measured with a durometer, and the results
presented according.to the instrument's scale. It is recommended that a

single type of measuring instrument be employed.

Onion "Neck'" Shape

Onions with a thin, well-closed "neck" are most desirable. It was
decided to classify this characteristic according to five grades, ranging

from 1 = thin to 5 = thick.
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Skin and Scale Colox (Table 2)

The garden onion has a wide range of skin and scale colors. This
characteristic is of great importance from the aspects of utilization
(g;g;_for dehydration and for pickled onions, white skin and scales)
and market demand, (A brownish yellow skin and white scale are favored
in western countries; red skin and scales are desired in some Asian
countries, Africa and South America; white skin and white scales in

some South and Central American countries, etc.)

It was decided to classify skin color according to eight grades

and scale color according to six grades (Table 2).

Tahle 2: CLASSIFICATION OF SKIN AND SCALE COLOR OF THE ONION BULB

SKIN SCALE
Classification Color Classification Color
no. no.
1 white 1 white
2 yellow 2 yellow
3 light~brown 3 red & white
4 brown 4 red
5 dark-brown 5 burqundy
6 brick-brown 6 mixed population
7 red
8 mixed population
Shelf-life

In Israel, fresh onions are harvested during seven months of the
year, beginning in December (autumn onions from the Arava desert region)
and ending in June or July (the 'Ben Shemen' cultivar, for storage). It
is therefore necessary to store onions during the July to December
period and even longer, in order to meet demand. This problem is even.
more serious in countries where the harvest period is shorter and onions
must therefore be stored for periods of 8-10 months. The shelf-life of a
cultivar or of particular genetic material will be considered to be the
number of weeks from the date of 100% falling tops until 25% breakdown

resulting from rot and/or sprouting.
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can be identified as haying one of the suggested ten basic forms which are
described therein. If necessary, additional classes can be added to this

characteristic's classification.

Fig. 1: Onion classification according to bulb shape:

Classification Bulb shape Examples
no. B
1 flat Aichi-shiro; Bermuda
2 thick flat Egyptian
3 flattened Australian Brown 10Q
globe (Ferry Morse, U,S.A,)
4 globe Downing Yellow Globe;
Golden Laker; Golden
Passport
5 high globe FElite; Apache
6 full globe Spanish; Ben Shemen
7 spindle Some cvs, for processing
8 cylinder Owa; Long-slicer
9 flat top Grano; Granex

10 high top Ori
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maximal bulbing ratio (= 4) will be registered as 4] 23. This suggested
method of reporting will enable those making inquiries to establish with
ease the suitability of the cultivar to growth conditions in Israel and
in countries with a similar day length, as well as the early and late
ripening of the cultivar, the presence of genetic variations, and their

rating in breeding and imported material,

Cold Requirements for Bolting

Most of the onions cultivated in Israel are seeded in the autumn.
Therefore, the possibility of bolting arises (flowering in the first
growing season). Experience has shown that cultivars differ in their cold
requirement for bolting. Cultivars which have low cold requirements
should be sown late in the season, whereas those with a higher cold
requirement can be sown earlier. In spring sowing, it is possible to
prevent bolting by correct planning of the sowing date. Therefore, only
for autumn sowings is it important to determine the cold requirement of

a cultivar for bolting.

In accordance with the Committee's recommendations, the same culti-
var used to determine the reéponse to &ay length should be used to deter=-
mine the cold requirement. The investigator will include the control
cultivar 'Grano 3' in the experimental field. The average amount of
bolting of the control cultivar and of the tested cultivar, should be
recorded. In processing the data, the relative amount of bolting in the
examined material will be calculated as the percentage of the amount of
bolting in the control cultivar, This index will serve to identify the

cold requirement for bolting in genetic and introduced material,

Onion Bulb Shape (Figure 1)

The garden onion appears in a wide variety of shapes, a factor which
is important from the aspects of utilization (full globe for pickling,
cylindrical for onion rings, etc.) and market demand. The Committee de-~
cided to adopt the shape classification suggested by H.A. Jones, and
pdblished in the seed catalogues of the Dessert Co,, U.S.A., and of other
. seed companies, The Committee introduced some minor modifications in this

classification, as shown in Figure 1. Most of the known onion cultivars
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Israel is located between 29°30' and 33°05' latitude north and the
longest day in the year (June 21) lasts 14 hours 16 minutes at Bet Dagan
(data of the Meteorological Service). Therefore, the latest ripening
cultivars which are grown in Israel ripen at a day length of between 14
and 14.5 hours.

Since the reaction of the onion to day length varies slightly with
temperature, it is not possible to determine exactly, under field condi-
tions, the day-length requirement of a particular genotype. The Committee
therefore recommended that those dealing with. breedlng and acclimatizing
define the day-length requirements of a new cultivar according to the

following procedure,

A standard control cultivar should be grown in the experimental
field and the new genotype's respense to day length should be referred
to as the &ate,by\wﬁich 50% of the control plants have falling tops, In
autumn_sowings; the control cultivar will be 'Grano 3%, which will be
designated J1]j in spring sowings, the control cultivar will be "Ben Shemen',
which will be designated [2]. In the reports to the documentation center

the relevant date will be registered in one of the two following ways.

a) In a cultivar or breeding line which has falling tops under
experimental conditions, the date by which 50% of the population had
falling tops will be related to as the parallel date in the control
cultivar. The signs minus (~) and plus (+) will designate earliness or
lateness in comparison with the control cultivar, respectively. For .
example: In an experimental autumn sowing, where 50% of the breedingA“
material has falling tops 17 days later than the control cultivar
(*Grano 3'), designated [1], the report will be +17 [1]. In an experi-
mental spring sowing, where 50% of the breeding material has falling tops
6 days earlier than-the control cultivar ('Ben Shemen'}, designated ]2],
the report will be <6 T2].

b) In the case of genetic material which did not complete its
ripening under experimental conditions, the report will refer to the
maximum bulbing ratio and the amount of onions which reached this level.

For example: A cultivar in which only 23% of the onions reached the
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Section B ~ RECOMMENDATIONS OF THE ONION CROP COMMITTEE FOR
CATALOGUING AND CLASSIFYING THE RELEVANT
CHARACTERISTICS OF ALLIUM CEPA L.

INTRODUCTION

The Committee investigated various ways of cataloguing and classi-
fying the relevant characteristics of A;lium cepa, the garden onion. It
also examined their suitability and practicability from the viewpoint of
those using the genetic material, and that of the Gene Bank. A computerized
catalogue of the characteristics of the onion is the ohly method of
ensuring the efficient operation of the Bank. It is therefore necessary
to employ a quantitative means of classification. At the same timé, the
Committee rejected as unsuitable the standard method of classifying all
the characteristics of the plant into nine standard grades (18) and
recommended the adoption of an appropriate scale of rating for each

individual characteristic.

In an attempt to simplify the process of classification and registra-
tion, the Conmittee decided to limit the number of catalogued character-
istics to those bearing a significance of current and anticipated onion
development. Therefore, in contrast to other suggestions (ref. 18, and
others who attempted to include all types of bulb and corms and therefore
employed generalized and non-specific definitions), the Committee re-
stficted its definitions to those qualities which characterize the garden
onion, and limited their number to those particularly relevant in onion

breeding.
CLASSIFICATION‘Of THE ONION'S CHARACTERISTICS

Day-length Requirements

This characteristic is specific to each onion cultivar and establishes
the suitability of a cultivar for a particular region. It should be noted
that the reaction of the onion to day length varies slightly with the

temperature.



Supportive Research

The Bank will encourage and initiate supportive research in order
to further the ends toward which it was established. From time to time,
the professional Advisory Committee will distribute a list of topics which
are of interest to the Bank's directorate and to onion breeders. The
Bank will amass and coordinate information on sources of funding for

appropriate research,
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samples of seeds from A, B and C parental lines of F; hybrids will be
given to the Bank when the breeder or producer no longer needs them.
Information on these lines and cultiyvars will be given to the Bank, as

described in the Data section,

Samples of fresh seeds of breeding lines of advanced generations,
the development of which has been halted and which are no longer in use
in other breeding programs, will be given to the Bank, as described in

the Data section.

A sample of seed material of all imported wild species will be made

available to the Bank immediately, together with as detailed a description
as possible concerning sources, characteristics, etc. In addition, the
Bank will initiate, in accordance with the recommendations of the Advisory
Committee, the import of material with desirable characteristics, such

as disease resistance, long shelf-life, good quality, etc, Such material
will be stored by the Bank in the normal way, as well as in a botanical

garden, and information regarding its qualities will be gathered.

Dynamic conservation:! A detailed discussion of the importance of

dynamic conservation of genetdic variability took place in May 1978 (1).
In brief, the Committee supports this means of preservation of genetic
material, as complementary to the other methods mentioned above (seeds,
tissue culture, etc.). Garden onions and various species of Allium are
geophytes. These types every year lose their foliage, while preserving
their roots underground, and part or all of their shoots. During perié@s

a

in which growth is difficult, the buds of renewal are preserved.

There is no doubt that it is both desirable and important to preserve,
utilize and study wild species in their habitats. However, the rapid ﬁace
of development in Israel and the inroads which have occurred in certain
formerly agricultural areas, may result in the sudden extinction of
endemic species or ecotypic populations. The Committee therefore recom-
mended that the species of Allium found in Israel be declared a protected
natural resource. The Committee also recommended that a botanical garden
be established, in which small plots would be set aside for the preserva-
tion of wild species, in particular of those types in danger of extinc-
tion, or of foreign origin. There would be no human interference in the

growth of these plants, other than to limit their undue expansion.
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the benefit of all. Genetic data will be distributed on request, within

the limits imposed by the data classification described above.

Genetic Material

Allium cepa is a cross-pollinated species. That is the reason for
the marked genetic variability which is fournd even within defined cultivars.
In order to preserve properly the genetic variability of genotypes and
populations, it is desirable to reduce to a minimum the number of repro-
ductive generations. It is therefore important to establish a store of
seeds or any alternative propagation material (tissue cultures, etc.),

which will be able to function at low and extremely low temperatures (6,7).

In principle, the Bank will not propagate or preserve those geno-
types which are being effectively dealt with by a researcher or a breeder.
The Bank will act directly to preserve a particular cultivar only in
those cases in which it is decided that the material is important, and

is not being stored in any other institution.

Once yearly, in consultation with members of the professional
Advisory Committee, decisions.will be taken regarding the need for
importing new genetic sources from abroad, and on the pursuance or cancel-

lation of currently stored material.

Static conservation of species and cultivars: The Bank will not

initiate the import or conservation of F; hybrids except in those
instances where important characteristics, not available from any other,

source, are found,

Open pollinated cultivars imported from abread will remain with the

importers as long as they are required by them. Information regarding
them will be given to the Bank, as detailed in the Data section. A sample
of fresh seeds of genetic material which is no longer in use will be
given to the Bank, and a decision regarding its continued preservation

will be made by the members of the professional Advisory Committee.

Samples of fresh seeds of open-pollinated cultivars developed locally,

and parental lines of F; hybrids will be given to the Bank after the

cultivar has ceased to be cultivated for agricultural purposes. Fresh



THE ONION GENE BANK

The general policy of the Gene Bank as a service for breeding and
research, its functioning, and its contacts with organizations and
researchers both within Israel and abroad, have been defined elsewhere
in considerable detail (1). The Onion Crop Committee suggests certain
specific spheres of activity for the Onion Gene Bank and its mode of

operations in the following areas:

The Onion Advisory Committee

It was decided that within the framework of the Gene Bank, a profes-
sional adviéory committee would be established, and concern itself with
questions related to onion genetics and breeding. The Bank's directorate
would be guided by the Advisory Committee in its handling of current
operations and long-term policy direction of all matters related to

species of Allium,

-Data Gathering and Dissemination

Data will be stored in the data collection system of the Gene Bank.

The Cene Bank will collect information on all forms of Allium, which is
published in the relevant professional literature. Copies of monographs
. and printed material not available in Israel libraries, will be ordered

and catalogued,

The Bank's data storage system will gather data relating to the.
characteristics of all the various cultivars, pedigrees and wild species
which are to be examined in Israel, Researchers and onion breeders will
collect and arrange the gathered data according to the accepted procedures
(see Section B). The data will be transferred to the Bank and classified
at the request of the supplier, according to one of the following three
possibilities: (a) restricted data - access to be granted to the supplier
only; (b) unrestricted data - access to be granted to local and foreign

subscribers to the Bank; and (¢) information supplied freely on request.

At specified intervals the Bank will distribute to all subscribers
and other interested parties, an up-to-date list of the data gathered.

Lists of published information will be catalogued and distributed, for
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ECONOMIC IMPORTANCE OF ONION CULTIVATION IN ISRAEL

During the last ten years there has been a constant increase in the
area under onion, with a concomitant increase in onion production both
for domestic use and for export. Until 1973 Israel imported onions to
supplement the local produce for domestic consumption, In 1978, Israel's
onion exports to Europe totaled approximately 50,000 tons, with a value

of four milljion dollars,

The average consumption of onions per person is fairly constant
throughout the year, Therefore, increased production would be directed
toward export marKets and processing. The Israel Ministry of Agriculture
bhas forecast annual exports of 100,000 tons, and quantities for proces-
sing (drying, pickling, etc.) ranging from 15,000 to 20,000 tons, In 1978,
onions constituted 10%Z of Israel's vegetable production and 10% of its
vegetable exports (see Table 1),

Table 1. THE IMPORTANCE OF ONION CULTIVATION IN ISRAEL (1969-1978)
(Data taken from Boroshek and Peled, ref. 2)

Onion cultivation Production Export

Year Area, . As Z of - OQuantity, As % of Quantity, Value, As % of
in total in total in in total

100-ha vegetable 1000-tons vegetable 1000~tons 1000-$ vegetable

cultivation p;'oductiona exportsb
1969 20.5 11 35.5 5.25 . - 631 9.19
1970 20.3 10 47.2 5.79 11.2 1,105 14.95
1971 19.3 9 36.1 4.63 12.6 | 829 7.95
1972 22.4 10 46.5 5.90 16.6 1,171 10.43
1973 27.3 13 52.5 7.00 23.5 5,786  32.55
1974 28.2 13 52.4 5.31 22.0 1,944  16.81
1975 30.1 14 56.9 6.13 24.8 2,942 18.62
1976 27.3 14 54.0 6.19 13.7 2,803 10.21
1977 33.9 15 73.2 9.54 34.1 3,439 9.31
1978 32.0 15 90.0 10.50 52.8 4,050 9.92

a . .
Does not include potatoes and cucurbits.

b .
Includes potatoes and cucurbits.
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maintenance, existence, preservation and collection of the genetic

variation in the Allium genus and especially in the Allium cepa species.

Israel is situated between 29°30' and 33°05' latitude, with a short
to medium day length. The climatic factors facilitate the cultivation,
in open areas, of primitive cultivars of onion which originate in
developing countries. These genotypes can here be developed to the full
extent of their potential. Most of the developing countries are located
geographically in regions with a short, or short to medium day length.
Therefore, it is generally not possible to test material of this type
from those countries, in developed countries (which have, in most cases,
cold winters and long days), except under protected conditions which
differ, of course, from the natural field conditions. Similarly, it is
possible to take cultivars which have been developed under the prevailing
climatic conditions in Israel, and cﬁltivate them in most of the countries
which are found in regions with a short or medium-short day length. This
is, in fact, the practice in many countries. On the other hand, farmers
in most of the developing countries cannot enjoy the fruits of the
progress achieved in developed countries because it is not possible to

cultivate successfully the "long~day" onion species in a "'short-day" regio

Because of its geographic proximity to the fringes of the area where
the original species was cultivated, and because of its climate, there are=
found in Israel most of the major pests and diseases which attack the
onion, such as downy mildew, Botrytis, pink root, onion fly, thrips,
viruses and bacterial diseases. In the effort to locate and develop éoﬁrcez
of resistance to such diseases, it is relatively easy to examine the new
genotypes under field conditions, and thereby test their resistance in them
field and their suitability for agricultural use. It is alsoipossible to

find and utilize resistant sources in the wild Allium species which are

found in Israel.

All the above factors, as well as the growing importance of the onio
in Israel's economy, have led to the need to establish an onion gene bank

in Israel, The contribution of this bank can and should extend beyond the

narrow boundaries of the country.



Section A - DATA COLLECTION

INTRODUCTION

The onion, Allium cepa, has been cultivated for thousands of years,
and'is today one of the most common species growing the world over. It
is found in a wide range of climatic zones, since there is a demand for
onions in all seasons (9), There are differences in opinion as to the
origin of the onion, apparently due to the fact that the original form of
the species has evidently vanished. However, it is generally accepted that
the species originated in central and eastern Asia, between the western
part of what is today called Iran, and the eastern highlands of Pakistan.
The cultivation of the original wild species was introduced at the same
time in a number of centers in Asia, from the ancient Land of Israel in
the west, to India in the east (3). Israel is therefore situated on the
fringes of the center of the formation of the original wild species, and
there still exist a significant number of species of the genus Allium (4, 8,
11, 12, 13, 14, 15, 16, 17).

There are a number of factors contributing to Israel's special
position in the effort to preserve and to develop the genus Allium in
general, and the species Allium cepa in particular. First among them is
the country's close proximity to the center of the original development
of the genus Allium, and the fact that it is probably also one of the
centers of cultivation of Allium cepa. Israel has a wide range of climatic
conditions, which enables the existence of various types of Allium in'their
wild state, including those types. which are not native to the region.
Purthermore, in Israel there are many qualified scientists active in
various scientific disciplines, and particularly in the natural scieﬁces,
such as evolution, cytogenetics, systematics, molecular genetics, phyto-
pathology, entomology, biochemistry, etc. Finally, there is a wide infra-
structure of facilities in acclimatization and maintenance, such as
botanical gardens, introduction services, etc. They enable even a dynamic
conservation in nature, which makes possible in situ investigations of
evolutionary development within nature preserves and planting collections

- in botanical gardens. All these factors make Israel a unique place for the



tating input and utilization of the centralized data banks compiled at
the Israel Gene Bank; this will be complemented by other data obtained

in Israel and abroad,

This publication is being distributed to national and international
Gene Centers which maintain contact with the Israel Gene Bank. It is
hoped that the report will serve as a foundation for the increased
exchange of germ plasm resources and of data, and will lead to coopera-
tion in various related spheres. It represents a significant iﬂitial step
in the development of the Gene Bank in Israel, and should contribute to
the improvement of Israel's agriculture, the local market, the canning

industry, and the export market,

Miriam Waldman,

National Council for Research and Development

vi



FOREWORD

The past decade has brought about an increased awareness of the
potential benefits of germ plasm resources to cultivated species and
their wild relatives, their use in breeding, and also the dangers of
genetic erosion and vulnerability. A number of factors have contributed
to this increased awareness in Israel: Israel is geographically situated
at the center of origin of a number of important cultivated species and
of some of their related wild species; there is a wide range of climatic
conditions in the country; the agriculture is highly developed, and
research in breeding, genetics and evolutioq is well advanced. All these
factors contribute to a high degree of international cooperation in

research and fulfill many requirements for research on germ plasm,

Today there is an ongoing discussion on the proper balance between
centralization and decentralization,'and on the allocation of resources
and trained manpower to supportive research and to breeding research.

The Director of the National Council for Research and Development (NCRD)
and the Chief Scientist of the Ministry of Agriculture appointed an
Ofﬁanlzing Committee to examine the tasks, responsibilities, approaches
and orgav1zation of the Israel Gene Bank for Agricultural Crops. Together
with other researchers this Committee considered the various options and
submitted its recommendations in July 1978. The recommendations of the
Organizing Committee deal with solving the problems connected with
Israel's needs in this area, and at the same time attempt to strike a
balance between the necessary and the possible. Israel's special climatic
conditions and its scientific, botanical and agricultural potentials,
enable modes of operation which will facilitate its present and future
contributions to research and to agriculture, with emphasis on information,
documentation, exchange of germ plasm, and conservation of cultivated and

wild genetic lines.

In order to assess and study the problems arising dﬁring the imple~
mentation of the Organizing Committee's recommendations, the Committee
decided to start with pilot projects in two widely differing crops: wheat
and onions. These two crops were chosen for their important roles in

Israel's agriculture, for the breeding efforts invested in their develop-
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