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Problems of Colle:

pecies of OaltixgtedAquggg

tion, iainlensnce and BEvaluation of wWilgd

o

Profegsor Dr. W. Rudor'

Y

Max-Planck-Institut, Kbln~Vogelsang, Germany

The introduction of seed samoples of species of cultivated plants
from their endemic habitatls to other countries has been caryied
on in a primitive way since the earliest times, Thers is no cowl-
try in which there are not cultivated species brought in from
areas of thelr origin - often fron far dietent continents., It is
well~known thet the introduction of pot catoy, maize, beans, and
other specics to Burcpe Followed the discovery of the New World
in aoout 1500 A.D. Botanical exnlorations and gystematic studies
up to this century have led to a deeper knowledge of the flora
related to cultivated plants, but it is chiefly as a resuvlt of
the Russian collecting expeditions in Eurasmap aplia snd the Wew
Torld (Hegel, Vevilov) in the first guarter of the 20th centurys
followed by expeditions of other countries that o new pe i
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research on the resources of wild and primitive species hos been
initiated.

In this erticle, questions related to the use of wild speclies as
a souvrce of genes for resistance to psrasites and animal pests
will be briefly coasidered, Thers are three chief problems

¢

(1) Collection
(2} Maintensnce of collecti ons, and
(3) The evaluation of collections.

o

Te Froblems of collection

Until now, collections huve bheen made by sclentists who organized
expediticns throvghout the areas of oy igin of the wild spscies,
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They travelled to these areas during short periods and gathsred
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eytogenetical and phytopathological (resistance) researven,
Nevertheless,

)

these first expeditions were not able to collect
the toval varishilidly

; or different species,

[

representatives
as the points of collections by nc means covered the tot
which specimens were ob=

tal area

of a given genus, and the places from

tained were too scattered to allow a sufficiently comprehensive

collection, It has been recognized that the relizable locating

the dengity of the sites of

of gene centres depends chiefly on th
collecticon

Zxpeditions of short duraticn have ancther imporitant drawbeck,
It is well-known to specizalists that the existence and time of

appearance of plants of wild epecies in a certain locality during

the growing season depend largely on the time of the rainy season
applies particuvlarly to the dry regions

Thus it may well happen that in one

and other factors., This

of the indean countries.

year with an abnormal period of rainfall a certain species is

not found in a place where it was located a year before,

scientists of those countries where gene centr

In recent years
in the exploration of wild

are located have done successiuvl work

species, e
and others have made very fine contributions and have

helpful to various expeditions becausse of the fact that they
I should be mentioned that

live permanently in those regions., I
ful activity of Hewkes as a collector and syste-
stay in Colombla,

been nost

the very success

matist is due to a great extent to his long

The Ffirst conclusion 1o be drawn from the above observalicns is
iently done

that the colleetion of wild species cannot be offici

during the expeditions by scientists who go only for a short
time to the areas of gene centres, but that plant collecting is

a permanent task. Foreign scientists should work for at -least

two years in those areas in which they would like to collect, and

Aational scientists of the countries involved should be given

opportunitics to co-operate intensively in collections.

There are obther important aspects of vlant collecting which make
to consider it as a permanent objective,

sven itn sites where

it an uwrgent matter
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Deological gtudies within the e

Fomssmadosneri

In South America Burkart, Cardenas, Ochoa, Farodi, Vargas
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specles and their sub-units occur cannot be made thoroughly

without an adequate study of plant associations and climatic

i e mad 0

and edaphic conditions. It is a propitious moment to call
attention to such fundamental studies, as we are commemorating
the very important activity of llexander von Humboldt in this
domain s hundred years ago. It is clear that such studies would
permit a more thorough knowledge of specieg and their varietiles
both from the general hotanical standpoint, and also from that

of plant breeding.

Closely connected with those studi

es are those on phytopathelogical
eonditions in regions and sites where certain genera, sypecies
and their sub-units occur, Wild species offer important gene
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repources Tor resistance to all kind of para

[&

es., The gelec-

tion for resistance in the natural habitat is of decisive impor-~
tance for the evaluation of species and their components, as it

is well-known that it is not s spscies as a whole which bears

genes for resistance, but only single lines or families within it.
Their detection in the endemic regions and sites will guarantee sz
much more effective evaluation than was possible when the discovery
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of resistant forms was largely accidental. In this concection, it
erally - ‘the h

£

should be realized that very often - if not gen
bitat of the gene centre of species of cultivated plants is zlso
the habitat of the parasites =~ fungous, bacteriasl, virus and
animal - which affect their growth and health. There ave definite
biocoenoses of host plants and the organisms living on shem,
Though these relations must be studied in each cage, the princin-
les of such associations arve convincing from the bilological point
of view, The chief parasites and pests of the potato, for example,
(late blight, early blight, virus, scab, cancer, nematods), are

to be found in the endemic habitat of potato spoeies in South
Arerica, Mewlco and other countries of Central America.

oy

“e can even formulate the hypothesis that the parasitic organisms

have thelr %gene centresg", the regions of most intensive gpeciali-
zation in common with species related to cultivated plents, This,
of course, does not exclude the posgioility that in countries
renote from the gene centres, where the cultivation of ceriein

Wiy new parcgites appear wnich ore not known in the

speciens has beg




that natursl selection for

g
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original regions of fthese species. llevertheless, the fact
res

of grcatest impertence, which explaing the fact that the

istance within the endemic area is

occurrence

and frecguency of genes for resistance is closely connected with

the habitat of origin of a aspecies.

Two contradictory phenomena must be considered. It is no

species ag an entity which is resistant, as might be expected,

t the
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if resistance is the outcome of natural selection. However, we

must remember that wild species, in contrast to the cultivated

Ones,; possess organs, e.g. the stolons in wild species of

potato; which ernable them to escape from an snnihilating

=

Purther, we may find genes for resistance to parasites an
which do not occur in the endemic area of a species, for

the resistance to Colorado beetle in the Commersonians gr
of Solanum, Ngvertheless, for two reasons the "covarianc

the

gpivhytic.

d pests
example,
oup

e of

species of origin or of related species of cultiveted plantsg and

their parssites -~ when comparsd ~ mey be important:
(e) in plant collecting, selection for resistance should

be done

at the same time; (b) one might expect to find forms of wild

species with "group resistance" to many physiological race
another type of resistance which manifests itself indepen

from physiologic specialigzation ("field resi isbance”, "inc
tance® ).

resistance", or “generalized type of resis

2o Problems of maintenance of collections

To thosge acgueinted with the relevant problems, it is wel
that, when wild species are transferred to distant regions
very different light and temperature conditions, the main

-\ 3y OI‘
dently
ubation

l-known
with

tenance

of complete collections becomes very difficult, if not imposaible,
This is true for all species with pronocunced photoperiodic

thermal and thermo-periodic reactions. .8 a result, many
in a collection may be lost within a ghort time. On the

hand, 1t would be easy to mainiain all the collected spne

forms
other

cleg and

thielr gub-units at appropriate places within the gene centre,

their originasl habitat,
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3 Peoblems of evaluation of collections.
Thig ghould be done ~ ag indicated by the above arazuments
the regions of rorigin of a genus. This evaluation should

systematic and genetical
phytop

concentr

o~ -y

athological

ation of researc

places - within the zene ¢

of species and their sub

studies

3
forh

well
sistance,
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(cytogeneticel) studies,

and the search for re

h in institutions

not vreclude
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Thisg
located at appropriate
the introduction
where they would be

included as "gene stocks® in breeding programs, involving all

vhose gtudies relating t
reble gencs intvo varieti
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The best at lecsd
nization for such co~ope

or g

consideration should be

to your attention the Intere
bia, Peru, Bolivie and elsew

souvrces of wvalus

o the successful transfer of new desi-
gs of cultivated plents.

and evaluation of wild species and pri-
ade the object of internationzl co-

pes of research noted are permsnent
be effected in institutes within

res, where

scientisty fronm countri

the
es

o~operate with scientists of countries
vetion of wild species and primitive
ble genes for registonce to parasites,
an

atisfactory form of internationcl orga-

ration should bhe devised,

given to existing institutions,
<

mericen Institutes in Mexico,

Po ot

here, or

Specizsl

We onll

Colorm-

buuized end mainteined by the

Rockefeller Foundation, PFAO, as the agriculturasl cgency of the
United Netions, could perhaps take the lsad in orgonising thi
importent internstional co-operation.

The 2uthor had the cpportunity to study these probvlems during o
trip to wexico, Peru, Bolivia and northwsst Argentine in 1053, ie
is indepted for many veluable suggestions to Dr. John Niecderhouser
(liewico), to Dr. M. Cardenszs and other technicians of the countrie:
vicited, and %o DLr,AJ, Stekcn (5t. Pzul, Minnesolso, UgS,chg On
the breis of 29 yerrs of experience of resesreh on the evoluniion
of willd speciles and pricvitive Torme in breeding progroms, the
cuthnoe Feels justified in sobmitting these idecs Tor pencral dis-
eupslorn and 20 & bagls for futluve plopning.




