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ABSTRACT

A scientific exchange agreement was concluded between the USA and the USSR in the autumn of
1989 to facilitate the most effective utilization of the plant genetic resources of both countries.
Following a visit by 2 scientists from the USA to the Vavilov Institute of Plant Industry (VIR) in
September 1990, several important aspects of the work of the institute are described: (1) organization
of the VIR; (2) collecting expeditions, quarantine, Pt number and passport data; (3) the VIR
numbering system and seed multiplication and maintenance; (4) computerized accession, passport
and evaluation data available; and (5) the status of computers as applied to germplasm databases at
the VIR. The 31 departments or laboratories which constitute the institute are listed, together with
the head of each. The number of accessions of each crop (more than 40) held in the institute
collection is given, grouped according to VIR crop department.
INTRODUCTION

In the autumn of 1989 the USA and USSR completed a scientific exchange agreement on plant
germplasm to assure maximum effectiveness in the development and use of the plant genetic
resources of both countries. This is an agreement to cooperatively develop scientific exchange in many
different areas affecting germplasm, namely (1) joint exploration; (2) development and compilation
of compatible databases; (3) exchange of evaluation data; (4) long term preservation of germplasm;
(5) gene identification, isolation and transfer; and (6) identification and characterization of plant
disease agents. In September 1990, the first phase of the exchange took place with a visit to the
Vavilov Institute of Plant Industry (VIR) in Leningrad by 2 scientists from the USA to make an
assessment of the operation of the VIR germplasm system and to begin the development and
compilation of compatible databases for USA and USSR germplasm collections of major crops and
their relatives. The breadth and specifics of the cooperative exchange are expected to evolve substantially over the coming years.
VIR ORGANIZATION
VIR is the largest institute in the USSR Academy of Agricultural Sciences (VASKHNIL), is
situated in the centre of Leningrad, and occupies 2 large buildings (150+ years old) on the opposite
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sides of St. Isaacs Plaza at 42 and 44 Herzen Street. The director of VIR is Professor Doctor Victor
A. Dragavtsev. He provides leadership for approximately 400 employees working in the 2 buildings
and another 300 at their laboratory and field plot areas at Pushkin, about 30 km from Leningrad, and
at Pavlovsk experimental station (40 km). VIR also has 18 experimental stations and 7 smaller
substations elsewhere in the country. A total of approximately 6000 employees are employed by VIR.
Of the 700 employees working in Leningrad and Pushkin, 300 are classified as scientific workers.
These 300 include 4 academicians, 44 doctors of science, approximately 150 PhDs and the remainder
university graduates or trainees.
VIR at Leningrad is divided in 10 crop departments, located in Leningrad, plus 21 service
related departments and laboratories in Leningrad and in nearby Pushkin. Full explanation of the
scope of responsibility for each department and laboratory is available in a 1987 booklet published by
VIR, entitled 'The N. I. Vavilov Institute of Plant Industry' (Guide).

COLLECTING EXPEDITIONS, QUARANTINE, P1 NUMBER AND PASSPORT DATA
The Plant Introduction Department (PID) is responsible for coordinating the plant exploration
expeditions for VIR, documenting the passport data of collected material, obtaining clearance
through quarantine, and ultimately transferring to the appropriate crop department seeds of the new
accessions collected (foreign and domestic). It is important to note that the PID assigns a P1 number
to each accession that comes into VIR, but the P1 number is not the VIR number found in VIR
catalogues. These VIR numbers are assigned by the crop departments who have responsibility for the
various crops.
Each year VIR conducts 30-35 domestic collecting expeditions, planned and coordinated by the
PID, covering the 7 regions of the USSR. These regions are: European, Caucasian, Central Asia,
Kazakhstan, Western Siberia, Eastern Siberia and Far East. Members of the teams will be from VIR
at Leningrad and from the VIR stations in the region of collection. Collected material is brought to
the PID and passed to the quarantine officials. After confirming the absence of any prohibited
organisms by visual inspection the seeds or other material are returned to the PID where the
accessions are catalogued with P1 numbers. Passport data are recorded for each accession in handwritten form in a book under the following headings: number given to the sample in the field, date of
collection, number of parcel (if received by mail), type of parcel, where collected, who sent, genus and
species, variety name, quantity of material received (weight, number of seeds, etc.), who collected,
VIR crop department to which the seed was sent for storage, P1 number assigned, other notes, initials
of person entering information and date of entry.
After being logged in and having a P1 number assigned, the accession is given to the responsible
crop department. No cleaning of the seed in done by the PID, this is done by the collecting team. Each
year 3000-3500 accessions are collected in the USSR. These are mostly wild growing types, since
most cultivars are already available in the VIR collection or can be obtained by mail. Botanical
gardens may also be a source of accessions for the VIR collection.
For foreign collecting expeditions, emphasis is placed on collection of cultivars. When returned
to the USSR, foreign collected material is passed directly to the quarantine officials. The material is
fumigated if some prohibited pest is found. If collected material cannot be freed from prohibited
organisms, etc. it is destroyed. Once cleared by quarantine the material passes to PID and is logged in
in much the same manner as for domestically collected material. The foreign-collected material,
however, must then pass through quarantine nurseries (usually located at the VIR stations where
seed is multiplied) which are inspected annually at a minimum. The annual crops are usually
quarantined for 1 year, most grasses and other perennial crops for 2 years and fruit crops for 3 years.
Some seed multiplication and recording of preliminary evaluation data, e.g. yield, adaptation, plant
height, etc. are usually carried out in these quarantine nurseries. Once cleared by the quarantine
nursery, the accession passes to the crop department responsible for the crop and the PID relinquishes
all responsibility for or interest in the accession.
The P1 number assigned to each accession is allocated in sequential numerical order as the
accession is logged in, by hand, to the PID log books. However, 2 different log books exist, Domestic
Collections and Foreign Collections, each with lists of accessions beginning with the number 1. The
domestically collected accessions, however, are differentiated from the foreign accessions by the
prefix V. The foreign accessions are usually without a prefix, but if one is used it is 'U'. Presently, the
sequential numbering of accessions has reached approximately 0-119635 for domestic accessions and
540735 for foreign accessions. The 'Delectus Seminum' published by VIR is the responsibility of the
PID. However, the numbers in this publication are VIR numbers assigned by the crop departments,
often on a crop by crop basis. Thus, the VIR number is not a unique number. In order to request a
VIR accession a combination of the crop name and the VIR number is required.
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VIR NUMBERING SYSTEM AND SEED MULTIPLICATION AND MAINTENANCE
I. VIR numbering system
The procedures for assigning VIR numbers and maintenance of seed collections are similar in all crop
departments. When the crop department receives the accession from the PID the accession is routed
to the departmental curator for that specific crop. Here, the accession is given a temporary VIR
number which is listed in a temporary catalogue for that crop (the P1 number is also listed). Thus,
there may be several catalogues in the same department, e.g. a separate VIR catalogue each
beginning with VIR accession number 'I' for cabbage, squash and cucumber in the Department of
Vegetables and Cucurbits.
The accession is then sent to the appropriate trial station (one of the 18 VIR stations) for entry in
evaluation trials and for seed production. These are generally for 3 years. The first year is for seed
production and years 2 and 3 are for performance evaluation. If seed production is poor or if the
accession is thought to be of little value, the accession will probably be discarded. This is particularly
true if the accession is a foreign cultivar. If it is a wild growing accession and is deemed of value, e.g.
one of a kind for the species or has some potentially useful trait, it will probably be maintained.
Thus those accessions that are deemed to be of some value after the initial evaluation tests are
moved to the permanent catalogue for the crop and are given a VIR number (different from the
temporary number given earlier) that is carried by the accession when seed is received from VIR.
(The original P1 number assigned when the accession first came to VIR is not used in the crop
departments and may or may not be entered into the VIR catalogue in the crop department. An
accession is therefore identified only by knowing both the crop and the VIR number for an accession.)
2.

Multiplication of VIR accessions
Seed multiplication of the VIR accessions is carried out at the appropriate VIR stations for the crop.
These could be 5 or 6 stations that are multiplying seed of accessions of a particular crop every year.
No germination testing is used to determine which accessions are to be multiplied. Instead, the VIR
collections are multiplied on a regular schedule that is sufficiently frequent to reduce the likelihood of
losing accessions due to loss of germination. The fraction of the collection needed to complete
multiplication of the entire collection in the prescribed number of years is planted for multiplication
each year. Seeds used for the multiplication are often from seed held by the VIR station since the last
multiplication or they may be supplied from VIR in Leningrad.
The frequency of multiplication is determined according to the crop. Thus, for alfalfa (lucerne),
which will store for 10 years in the unrefrigerated storage facility, one-tenth of the collection in
multiplied each year (300-400 accessions). For wheat, viability is lost more rapidly so that the
multiplication must be every 5 years on average, ranging from 7 years for wheat accessions that are
the responsibility of the central Asia station to 3 years for the Leningrad station. For cucumber the
multiplication is every 5-6 years. For rye it is every 3 years.

3.

Maintenance of VIR collections
Seeds of all accessions (except cotton which is maintained at the central Asia station) are maintained
as the working collection at VIR in Leningrad at an average storage temperature of approximately
60'F. This temperature will probably vary from 55-60°F in the winter to 60-65' F in the summer
months. Storage containers are metal boxes approximately 4 inches X 4 inches X 10 inches on open
shelves in rooms of different sizes in the 2 VIR buildings in Leningrad. Some departments, e.g. the
vegetable and small grains departments, also have a small room on an upper floor of building 44 that
has refrigerated air conditioning and maintains an average temperature of about 50° F; here a small
sample of each accession is stored as a reserve. This room is being phased out since the same function
is being provided by the gene bank at Kuban. The long term storage facility (gene bank) at Kuban is
operating at 41°F. There are plans to reduce this temperature to —20°F.
Excess seed of accessions is also held at the VIR station where the accession was multiplied.
Thus, there is an attempt to have reserves of all accessions, either at the Kuban gene bank or at the
station of multiplication. Presently, there is discussion within VIR about transferring the responsibility for maintaining the working collections to the station responsible for multiplication of the specific
crop accessions. With this approach VIR in Leningrad would only maintain accessions of varieties
and of other lines most requested.

VI. COMPUTERIZED ACCESSION, PASSPORT AND EVALUATION DATA AVAILABLE
Passport data are available in handwritten form for all VIR accessions. However, passport data have
been computerized for only a small number of crops and in those cases the data entry is not yet

400

Plant Breeding Abstracts 1991 Vol. 61 No. 4
Table I. VIR departments and laboratories (See Table 2 for crops held in each department and number of
accessions of each crop.)

Department of Wheats
Department of Rye, Barle y and Oats
Department of Leguminous Crops
Department of Corn and Small Grains
Laboratory of Sorghum and Miller
Department of Fodder Crops
Department of Industrial Crops
Department of Tuber Crops
Department of Vegetables and Cue urbits
Department of Fruits and Small Fruits, Nut-bearing,
Subtropical and Ornamental Crops and Grape
Department of Introduction
Department of Foreign Relations
Department of Population Botany and Systematics
Department of Genetics
Laboratory of Genetic Engineering and Tissue Culture
Department of Molecular Biology
Department of Immunity
Department of Plant Physiology
Department of Photosynthesis and Productivity
Department of Cytology and Anatomy
Laboratory of Genetics and Physiology of Productivity
Laboratory of Plant Biochemistry
Laboratory of Technological Evaluation of Agricultural Crops
Department of Seed Growing
Laboratory of Seed Testing
Department of Agricultural Meteorology
Department of Automatic Information Systems
Department of Automation of Research and Artificial Climate
Department of Economic Research
Laborator y of Licences and Inventions
Editorial and Publishing Department
Library

Head, Anatoly Merenzhko
Head, Vladimir Kobyliansky
Head, Boguslav Kurlovich
Head, Grigory Shmaraev
Head, Boris Malinovsky
Head (acting), Vladimir Chapurin
1-lead, Nickolai Lemeshev
Head, Konstantin Budin
Head, Valentin Burenin
Head, Vsevolod Vitkovsky
Head, Sofia Bakhareva
Head, Sergey Alexanian
Head, Machmud Agaev
Head, Buns Rigin
Head, Olga Kozireva
Head, Visiciy Konarev
Head, Vladimir I. Krivchenko
Head, Olga Kozhuzhko
Head, Oleg Gykov
Head, Larisa Oryol
Head, Gennadiy Udovenko
Head, Alexei Konarev
Head, Vyascheslav Komarov
Head, Alexei Zykin
Head, Vasiliy Zaytsev
Head, Vasiliy Kornccv
Head, Igor Shvytov
Head, Mark Frayer
Head, Pyotr Caydaenko
Head, Neonila Corochova
Head, Nelli Blinova
Head, Tamara Sokolova

complete, i.e. data for all accessions have not been entered or those that have been entered have not
been verified. Considerable computerized passport data, however, are available for wheat, barley,
rye, oats, rice, bean (Phaseolus), pea, lupin, vetch, Cicer, chickpea, faba beans, Aegilops, soyabean,
alfalfa (lucerne), oil flax and potato.
Extensive evaluation of the VIR accessions has been carried out but evaluation data generally
exist as handwritten copy. In some cases the evaluation data have been published in VIR journals
over the years which have been distributed primarily to plant breeders in the USSR. The bulk of the
evaluation data collected relates to morphological descriptors and descriptors characterizing accession adaptation, e.g. yielding ability, drought tolerance, winter survival, etc. At this time only a few of
these data have been entered into the computer for wheat, barley and bean (Phaseolus).

STATUS OF COMPUTERS AS APPLIED TO GERMPLASM DATABASES AT VIR
The principal computer at VIR up to this time has been a Soviet version of a Digital PDP-1 I, model
30. It has 4 removable 10 MB hard disks and one 9 track tape drive. In the last 2 years, however,
additional computers in the form of 2 Bulgarian made PC/XTs (10 MB hard disk), 3 East German
PC/ATs (40 MB hard disk) and one IBM PS/2 (20 MB hard disk) have been acquired. These,
together with 2 PC/ATs (80 MB hard disk) computers provided by the USA as part of the
USA/USSR scientific exchange agreement on plant germplasm, should provide adequate capacity
for computerizing the VIR database on a crop by crop basis over the next few years.
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Table 2. Accessions of plant germplasm held by USSR. VIR collection and responsible VIR crop department September 1990.
Deportment of Wheats

Wheat

59 603
3302
4193

Aeg,Iop.s

Triticale
Total

67 098

Department of R ye. Barle' and Outs

Rye
Barley
Oats

Head. Vladimir Kobyliansky
3001
25 131
12 950

Total

41 082

Depwtunt of Leç'utnwoia Crops

Pea
Pha.s co/u.s

Soyabeati
Lupin
Lentil
Vetch
Other Legumes
Total

Head. Boguslav Kurlovich
7437
9987
6618
2472
3075
3030
7383
40002

Department '?t Corn and Small Grains

Maize
Rice
Buckwheat

Head, Grigory Shmaraev
19 309
6377
2290
27 976

Total
Laboratory of Sorghum and Millet

Sorghum
Millet & relatives

Head. Boris Malinovsky
12 560
14 967
27 527

Total
Department of Fodder Crops

Clover
Alfalfa (lucerne)
Top Grasses (hay type)
Bottom Grasses (grazing type)
Agropvron & Levmus

Other Fodder Crops

Head (acting). Vladimir Chapurin
6754
3713
6728
4183
2264
3933
27 575

Total
Department

Head, Anatoly Merezhko

of Industrial Crops

Cotton
Sunflower
Flax
Southern Oil Crops
Hemp & bast crops
Other industrial crops
Total
Department of Tuber Crops

Potato & other tubers

Head, Nickolai Lemeshev
6068
2131
5256
3510
1670
5761
24 396
Head. Konstantin Budin
10472

