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COLLECTION AND PRESERVATION OF FOOD CROP GERM
PLASH WITH WIDE GENBETIC DIVERSITY

The objective of thils project 1s to preserve for the future the

resources of diverse germ plasm to provide current and future

plant breeders a possible genetic source of characteristics they

may need in the development of food crop plants. For the mosf

important crops, at least, it seemedfthe objective could best be

achileved by selectlnyg for each crop one man (a recognized author-

ity on that specific crop) who, in turn, would select a small

group,. also knowledgeable about the crop, and together they would

act as a committee to:

1)

Determine the status (extent and viability) of existing col-
Assess the need for supplementing existing collecltions;

Devise a scheme of documentation that would be understandable
and could be usable throughout the world on the crop;
Recommend a plan that would satisfactorily provide for liong-
terin preservation of tha germ plasm;

If necessary and where possible, make recommcndations for sup-
plemencing existing colléotions, including geographic arses,
characteristlics sovght, and names of people who could poseibly
date, four sucn committens have been formed. They are for:
Wheat, Barley ond Rye - Chairman, Dr. L. R. Reitz

Maize - Cheirman, Dr, W, L. Brown

Sorghvn and Milliets - Chz2irman, Dr. Jack Harlan

Ric2 - Chalrman, br. T. T. Chanyg



The committees are comprised somewhat differently. The first
three are organized. The corn and sorghum committees have met
once and the wheat committee twlce. The rice -committee Eon—
sists, at present, of only‘Dr. Chang. I have éttended the four
meetings which have been held. While this group of commlttees
covers a relatively small numher of crops produced in the world,
the.crops tney represent comprise wel} over half of the world's
cultivated acreaze.

The first question'that seems to confront the committees 1s

determining a satisfactory‘description of what constitutes an-

adequate germ plasm resource. All realize that all existing
genetic diversity is not going to be preserved in collections,
but practical considerations appear to evolve into the follow-
ing consensus:

1) Collections should provide, where they are avéilable, primi-
tive cultlvated varieties as well as wild relatives, depend-
ing on the immnlnent danger to thelr respective existence.

In this respect, the primitive cultivars appear to be more

threatened than wild or weedy relatives.

2) Collections for long term storage should include samples of
modern reproducihble material or material considered to havc

special genetic valuc.

3) Collections of this type should not include the full scopc

of breeders' lines or speclal genetic stocks,



Status of Existing Collectlons:

The discussion of this toplc invarlably ran into some problems.
Even with thebgroups involved with specific érops where the in-
dividuals had ﬁide knowledge of the crops, there appeared to be
a 1o€ yet to learn about the nature of existing collections.
The entries in many collections afe not well documented regard-
ing the ultimate origin. Many items’included in collections
around the world are shown to have o;iginated from a certain
country when, 1in reality, that country was only'a transient re-
pository for the material which had actually originated 1n some

other country. Thus, there are many overlaps and dupllcaticns,

which 1s understandable, but at this time unidentified.

Except 1n some cases, viability of the collections is not well
defined. Conditions for long term storage are not generally
good, so viability of many collections ié correSpdndingly nov
good. Plans are under way, however, in several parts of the
world for exceptionally good storage facllitles which will be

completed 1In the Immedlate or near future.

The best single source of informatlon on existing collections
throughout the world at thils time appears to be F.A.0., and
this source has definite limitations in understandlng what
matcerial is avallable in these collections. In some of their
comnilations, 1t éppears that plant breeders may have entercd
the nuaber of 1ines with which they are working, a number which,
from a genetic resources viewpolnt, could Bc extrgmely mislead-
ing. Meny good collections are avallable, however. Interchange

of materials sccecms to be generally good,



Plans for continued maintenance of these exlisting collectlons
appear to vary with crop, country, and individual 1n charge of

the collection. Outside the so-called wo centers. or in some
ection, putvslae C O-callieda worid- center ; Or 1n some

cases, national centers for speciflc crops, pléns for continued

maintenance 1is not generally good, being dependent primarily

upon the continuing interest of an individual or a small group
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a rather small amount of Information 1s availlable regarding the

longevity of seed under exlsting conditions.

Assessing the Need for Suppleménting Existing Collectlons:

Priority in this category generally‘seemed to be on supplementing
and preserving those collections of remaining native cultivars of
the crops involved. Improved transportation and communication

are implementingz rapid transfer of new varieties of these crops
around the world, and in many cases supplanting and éliminating the
0ld native cultivars. This is particularly true in wheat, maire

and sorghum.

The wild and weedy specles of these crops, where they are known
to exist, were generally of second priority for two reasone:
(1) the general belief that there was less threat to the con-
ﬁinucd existence of this material than to the natlve cultivars;

and (2) their potential imnortance.

Geographical areas not known to be adequately represented in
existing collections were recommended as avenues to explore
further in supplementing existing collections. The question

of what 1s required to adequately reprecsent a geographical arcea



in a germ plasm bank, like that of what constitutes an adequate
collection, becomes difficult to answer 1in flnite terms._.Opinibns
seem to depend on the interesté and purposes of the individuals
involved in the discussions., The final report.on these crops will
iﬁclude the best assessment the committees can give on what con-
stitutes an adequate sampling and ldentifylng geographical areas
not>adequaté1y represented in existing collections for the specific

crops.

Perhaps as important as the areas requiring supplemental material
for an adequate collection were the discussilons involving how
these colliectlons should be made; The general consensus seems to
be thal, with the evolving improvement in understanding by some

" indigenous peoples in develbping countries, the need i1s no longer
so great for foreign collectors to make specific collection trips.
Training people indigenous to an area offers the advantage of
familiarity with the language and the area and living in the arza
all tne time. Most people golng to a new area specifically on a
collecting trip do not understand the language, are not familiar
with the area, and are in the area only for a limited time. Thus,
material collected can be only that material which is maturerand
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collcctible at the time they are there. The disadvantages of c¢o

lJections by indigenous people are that they often do not know what

o]

or why to collect, and if they do collect, do not understand
satisfactory documentation” system. Tha nced heve, thenj.Ls denon-
strated for somec type oi €raining for 1indigenous collectors which

would he coordinated with plans for malntaining and preserving the

collectcd material.



Documentation: .

It appears that everyone involved in collections and doeumenta-
tion of them has hls own system, developed primarily upon the
requirements established by the purpose of his'collection. The
system chosen affects the information recorded, the method in
whi¢h 1t is recorded, and the ability to recall recorded infor-
mation. Systems in use have a greatfrange in complexity. Per-
haps the simplest 1s that of recording the desired information
while bollecting,.then transferring it to a card which is filed
for future use. The most elaborate method described is one in
which all recorded data are transferred to computer memory baﬁks
from which almost instantaneous recall 1s available on any char-
~acteristic or combination of characteristics 1n a manner as simple

as dilaling a telephone,

Probably one of the most avallable and workable systems of data
recording with the capability of recall is that used by the United
States Department of Agriculture on wheat., This is a large collec-
tion of over 20,000 entries, well documented, with the information
put on IBM punch cards to facilitaté rapid recall. The general
consensus appears to be that instant recall is not 2 necessity

for plant breeders, but scmething to reduce the information to
hanageable guantities is required. TIdentical systems among crops
or collcctlions for the same crop are probably not essential as

long as the information from the differcnt systcms 1s undecrstand-

able and usable,



Provide Recommendation for Long Term Maintenance and Storage:

The unanimous recommendabtlon of all committees was also that two
types of collections be maiﬂtained. One would be a long term
storage and preservation of materiai entered. This material
would be ihcreased only often enough to maintain satisfactory
germination. No general distributlion would be made from this
material. The other type of collectigh would be a working col-
lection which would be periodically and regularly regrown fcr
observation of various characteristics and from‘which general
distribution could be made., Each committee will make specific

recommendations on this point.

It seems that without exception these committees are recommend-
ing that semples of material for long term stprage be placed

in the National Seed Storage Laboratory in Fort Collins, Colo-

rado. This laboratory has been in existence for approximately

ten yvears, has the capacity for approximately ftwilce as many

)

entries as are now stored there and has excellent facillties

for seced preservaetion in a viable condition.

In most cases, if other good storzge facilitieé were availabie,
these committees would like to have the collection duplicated

in another area. 1In the case of wvheat, for example, the 20,000+
entrics in the USDA collection mentioned above are maintained
under good storage conditions at Belteville, Maryland, as well

as the National Seed Storage Léboratcery aft Fort Collins, Colorado.
The working collection concelvably would be growlng in several
Jeccalicns at any given time. Theoa locations would be deternined

by the characteristics beling sought by the various rescarch workers

7.



on a particular crop. In general, the true working collection
should be grown in areas with an environment somewhat similar to
the areas in which they were collected or adap;ed. Many of these
crops, 1f transported into an environment foréign to that for
wnlch they were adapted, either fall to flower and reproduce at
all, or where reproduction is possible, genetlc drift may influ-

ence the characteristics of the material.

P
A problem that appears to arise in this part of the discussions

1s the ever tightening »nlant quarantine restrictions that countries

seem to be imposing. These restrictions can and do affect imports
as well as exports. An example is that just rescently importation
into the United States of several species of plants from India

" has teen terminated for plant quarantine reasons, Howard Hyland
of New Crops Research, USDA, has been contacted about the possi-
biiity of getting material into a storage facility like the one

at Fort Collins without going through a long plant quarantine
impoundment. Such entries could be labelled in some manner to
prevent their distribution other than back to the source from
which they came. He informed me théy are working on the possi-

bility of doing something like that at tnls tiume.

The rcports of the individual committees wil)l have speclfic recom-
mendations which each believe willl provide for this long tern

storage as well as maintenance for the respective crops.

This mamorandum is not intended to be a report on any specific

crop, but is just to summarize the general disqg%sion problems
e
encountered in collecting and maintalning germ plasm of varicun

v
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crops.
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RUSSELLN T, JOHNSON

July 9, 1971



