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gained its revolutiomary value only sfter 19co, when the Pisum paper,
translated in different languages, marked a fruitful contzfibution to
the developement of genstiecs in the first half of the 2oth century.

At the new level of knowledge Mendel's experimental aspproach
instigated the elaboration of the concept of chromoesomal heredity and
later led to the elaboration of the principles of genetica of popu-
laticns and finally to the aynthetic understanding of the process of
evolution, including such phenomsna as genetio erosion or genetic
sedimentation.

In the perspectives of germplass research and future gemetlc
manipulations, the achievements of G. Mendel &re fundamental not only
in the history of biological sclence in Moravia, but in the science of
the world as a whole, ccmparadls, in Centrel Burope, only with the dis- i
coveries of Copsrnicus, Kepler end Bolyal regarding the scisnce of spacé
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THE PISUNM MODEL
i,P. SZARD

Abstract H

SZABJ T.4., 1984, The Pisun Hodel. Not. bot. hort. agrobot Cluj.,
XIV, 53=58,Comnected with the centennial anniveraery of the
death of Gregor Mendel, an important schievment of Pisum geretica
is briefly discussed: the Pea Model proposed by S. BLIXT and
J.T, WILLIAMS (1982) for use in computerised documentation of
piant genetic resources.

Key_words: genetic resources, computer, Pisum, history of
biclogy :

Addrese; Institutul Agronomic "Dr. Peiru Groze", Goermplaam
Resource Laboratory, 34co Cluj-Napoca. str. Hﬁnﬁetw
3, ReSe Rmiﬂ

The first basic laws of inheritance were stated by GREGOR MENDEL
based on experimentel results obtained with Pisum sativum (5). There
hes frequently been emphasized, that the genius of MENDEL is demonstra-
ted,after all, by the choise of the pea plant as the main experimental
organism. This statement is important far the present day research and
reflects tha impact of warly Pisum geneties in ths history of biology. -
Today, especially after the lectures of the last ¥endel-Symposium (6)
we realize more clearly the greetness of this scientist, who first
conpected correctly the characiers of an orgenism to materiael factors
hidden in gamets. Ever since its rediscovery, this knowledge hag been
sn important part of our culture (1 4, 8.

The new principles expressed in ainew book of bagic importance (2)

are mainly based on results in Pisum geneticsdzoo. These principles
may be regarded as the beginning of & new pericd in the history of
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0 that created In the time of Linnasug: the computer treatment wag
based on the registration and mamipulation of conventionally gelec=

ted oharacters. Thers were important results oo, but without a sound
bapic principle such an approach could not entl irely reflect the essence
of the phenomena,and the quamtity of potentially availadle information
was hardly manageable with the desired secientific efficiency even by
computers, The conceptual field of most computerized gene bank systems
is somewhat similar to that of botanists and plant breeders before
KENDEL =-- they consider characters ané character combinations instead
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plant biclogy. Inplicitly, the besl way of KENDEL®'s commemoraiion is
rniot by reising the past, but by ¢alliing forth the'fdture..

The Iaternational Beard for Plant Gemetic Resources {IBPCR),
spongoring the edition, wes created to ¢O-ordinete the collectien,
study, conservation and utilization of the genetic variability still
preserved in economically important plent populations. Trhe work itsslf
is based on the principles discovered by MEIDEL, i.e. every charactor
of en organism is determincd by distinct rereditary factors. The Pes
Mode) is focused on these factorg -« now celled gemss == in order to
promote a higher level of integration of the knowledge accumulasted in
plant biclogy. Recently, ths perspectives of seme highly sophisticaisd

of factors and factor interactiona.

AD¥ Sequence — oligogene — polygene — species — genua —ecosystien

LIFE - gens - groups groups  gene- gene~ {locali y)
: poocl I. pool I1

genetic techniques have sireased the importance of the gene-regource
studies.At the saée time, the eccnomy, the induestry, the agrieuifurs, SCIENCE genetics systematies ecology
the urzﬂiz:&ticn and the different "prewar situations" are acting molecular ¢lassic T
agains enetic diversity ) biochemist
& raity of the bioaphers. The short term efficien- ; physioiggy

&£ -

cy is often oposed to our long term interests (7, 8, 9, lo, 11, 12},

3
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Praditional <« -
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The fapering of gome small populations or the digeppearance of
rare spontansous species secms to be.for the time being, nothing elee buf

Copputerised

scientific valuea., In reality, even the ecovnomic worth of these lost
spagific gene consiellatiions caonot he overestimated, In the caseacf
crop plants,the value of the genes is more evident. The steady disap-
pearance of ihe varlability hidden in the land races of crops have both
practical and theoretical consequences (1o, 1, 12). The world-network
of genetic resource collections have the call for the gathering of the
economically important local populations, for the presasrvation and uti-
lisgtion of the availsble informstion and the 1ntegratioa of reaults
obtained by dqifferent specialists.

And there it is where pagt and future trends converge;
Pisum has sgain become f$he model plamt for a new way of thinking, This
new approach will allow the simultaneous handling and the integration
of the information evallable in different specialitiaes for s gpecies
or a gems pool (2).

According t¢ our imowledge, the Poa Model ig the fivat compute
riged approach, which applies consequently the biological principle )
in information handling and retrieval, Betwsen 1960 and 1980 mai ’
computerized gene resource studies were performed thxoughout,the :o 1d
end & great number of different deseriptor lists were compiled (3) i
These were mll characterissd by & degree of artificializstion and )
applied mostly the datz handling principles and practices worked out
for non-living, technical systems. The altuntion was somewhat similaf
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Pig.l. Information flow in biological sysiems and in sclence

The Pes Model (2) allows for the simultanaonj ﬁandling of dif-

ferent data set

coded in DHA sequences and to registrate the interaction between the
genetic and environmental information (Pig.l). 4 true three- dimensio~-
nal spproach wes built up (Fig.2) which coneiders simultaneously at

least three different categories of data:

1. DNA sequences; alleles, genes, linkaga-groups, chromosomes;
2. gene products; enzymes, proteins and other metabolites;

3. phenotypic characters

g accunulated on more or lesa_diatinot scientific fields.
It tries to follow the principles of the information retrieval process

The first category iraditionally belongs to genetics, the second

to the physiology and biochemistry, the third ome %o the systematic

botany and morphclogy. Further informatlon, €.g8. tha | passport date
of the collections are of goological importance, others, 9.g. the
experimental rasults of the field experiments, are agronomical onss,
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eto, This epproach crestes & real framework for the complex use of
any information obtained at different levels of science.
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'Fig.2. Three-dimensional approach of the informations in r:sm;_nonu'

The Model reduces the great diversity of the possible descrip-
tors on & much restricted numbsr of factora grauped on the following
levels:

1. regulator genea {RG);

2. gtructure gomes {5G):

3. monogenes (G);

4. oiigogeuas {0);

5. polygenes, polygeno~-low, polygene-high {PL)};
&, infraspecific taxon descriptors (I); i

7. gpecies degeriptors {(SP);

8. descriptors for higher taxa;

9, ecological descriptors (passport data)
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In order to exemplify %the utility of the Pea lodel the authors
nake uae of the c¢lassical character of pea seed colour. In the culti-
vated apacies this character is determined at momogenic level by 8
allels, at oligogenic level by 7, and at poligenic level by 12 genes.
In the case of the wild pea the corresponding values are 26, 8 and
6 respectively. If expressed by phenoiypically observable characters
in the first case 1 million and in the second case 4 million descrip-
tors and descriptor states would be necessary to expreas all the pos-
sible sombirmtions. This would not only be superflucus, but also
useless, Introducing genaa insiead of characters meens not only a more
logical and biologically more effective way of thinking, but elso
gpearheads possibilities for further development.

" In the axpectatlions of the history of sciences the importance
of the Pea Model is somewhat simllar to that of the development of
Limnnean systematics after the medieval botany or to that of the emer-
gence of the Mendelian genetica. The principles formulated and the
system created urgently calls for a worldwide network of aimilar com—-
puterized biologicel information handling sysisma. The huge amouht of
the already accumulated botanieal, physiological, biochemical, gemeti-
cal and other data, plece by piece, lonely and igolated may be more
or less irrevelant, but can gain new and full importance, if integrated b
with the aim of the Pigum Model.

BLIXT and WILLIAMS (1982) are of the opinion, that such a worldwide
computerized neiwork, with high 1ntegrative power should evolva naturally,
from self-orgenized computerized units which recognize the advantage
of the new principles. The sole condition of the organlc growth and
evolution -~ besides political ones -~ 13 a common way of thinking, a
compatibility batween elementary research units.

The progress achleved in Pisum genetlca during the last century
{1,5) was perhaps not so spectacular as that{ot the technology which
.todey, ' raises us sbove clouds. It however i3 worth to remember: it
was hardly possible for MENDEL to forsee the level of our science and
technology. Who is now able tc forsme, :evén wiih epproximstion, the
level of biology in 2084 7 Mutails mutandig ~w.we gEly_can hope, that
"once the time will surely come" for contempoywry dfpesveries end cur
descendants will have full use of all availatle knowledge.



%:
i
1
|1

£8
Rezumet

SZABG T Ae, 1984, Modelul Pisum (in engzlezd), Hot. bot. hart. agrodvot.,)

Cluj., XIV, 53-58 In Jucrare este discutat Modelul Pisum propus de
8. BLIXT gl J.T.WILLIAMS {1982) pentru documsntarea resurgelor genetice
Modelul se bezeazd pe utilizares analogiilor in prelucrarea informatie
ilor in slatemele biologlice gi cele electronice de culeul. Cencepiia
nouX elaborati deschide perspective nol in valorificarea integrati a

datelor acumulate Sn diferitele domenii ale cercetdrilor biologice. Da~ | '
torlti acestor pergpective modelul este gl un omegiu adus amintirii iul

G. MERDEL in preajme esnulul sniversal.
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AUTOMATIC REGRESSION ANALYSIS FOR USE IN A COMPLEX SYSTEM
OF EVALUATION OF PLANT GERETIC RESOURCES

0S, £RKOSSY, 4A. T. 5ZABG

Abstract
ARKOSSY CS,., SZABJ T.A., 1985, Automstic regression analysis

for use in & complex system of evalwmtion of plant genstio

resources Not. bot. hort. agrobot., Cluj., IV.59-62 »

In accordance with the general raquirements regarding compute-
ripation in gens bankes and germplssm research a computer program
has been compiled for the analysis of univariate ruponéi in crop.
germplasm evaluation, The progrem is compiled in COBOL and run .
on a FELIX C=256. computer. The dlfferent modulas of the program -

.. allows for: (l,) data control and error listing; {2.) .computation .
of the regression function; (3.) listing of the differencas bet-
ween the values meapured and computed; (4.) worting of the ‘inai-
vidugl mplqa, (5) comptruction of scattergrams in two dimenpions
. for measured velues with the #imultaneous representation of the.

- ~pegression line; -(6,) listing of examined samples in s pequence ’
regquired in evalul.tion. :

Key words: sutomatic regression analygia, crop gernpln, gane bank:

Addrass: Institutul Agronomic “Dr.P.Grosu®, Laborator de germo- "y
plasmi, 3400 Cluj-Napocae, Str. Minigtur 3, R S.Roman1= '
(reprints from the second author).

‘Sesd samples stored in gene ‘anks are préserved espscially for
plant breedsrs, so the aamplas need to be well documented. In sn attempt
to reise standards (HANSON et al. 1984) the dutles of genebank curetors
were identified and gradusl application of the more efficient documeptation
principles were euggested (BLIIT and WILLIAMS 1982), Paralelly, in meny
countries & computerised documentation system emerged in egriculture re-
gearch a.nd gene bank documentation as well {CRISTEA 1981, FRANKO et al.
1982, KNUPFER 1983, KOVACS 1984, VARGA et al. 1979 ete.). In order to
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