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DEA EVOLUTION IN CULTIVATED PLANTS

A, LAZANYY

Abstract..

LAZANYTI A, 1987, DEA evolufion im cultiveted plants, ¥ot,

Bot. Hort. Agrodot., Clumj., XviI, 5-8.

I» long oultiveted plant species - guch as wheat, barley,
been, moys, tomato -~ during their microevolution from wild
to modern cultivated apecies, the genome size has imorss-
sed by 200 - 300 %, Presumably the newly mcquired DNA of
the cultivated species comsiste both of noacoding repeti-
tive DEX and of mew copies of the polygenes that comtrol
the culture~characters, It gseems, that 13 cultiveted
piants the genetic basez of the gigam-character snd of the
allometric-growth of the plant organg useful for man,

are the amplified polygenes, wnich cobtrol thegse characters)

Index words: DNA evolutiom, cultivated plants, pelygenes,
microsvolutiox. '

Addrens; Prof, D, A, LAZLEYI, 3400 Cluj-Napoca, Str. Jazsa
Béla 12, R.S. Homania, )

Receiveds 3,III. 1986,
Introduction
During the evolution of the Bukaryota, from umicellulars to

“higher organisms, the quantity of the genetic information stored

in their genome, hes increased continucusly, This increment cen be
egtimated by determining the quantity of the DNAL per geaome
{BRITTEN sand ROHNE 1968), According to OENO et al, (1968) 1w the
evolutics of {the subphylum Vertebrats, from fishes %o mammals ix
the maim line of the evolution, i 300 milijon years the DHA
content of the genome increzsed by =zdbout 500 %, It was agsumed,
that ix this elow evolutiom, the moet importaat rols had

the genasdupiicmations, a3 rare genetic events, Omce & gene due



plicated, the second gene was deliverad from the seleotiom pras-
sure and became Gble {o evolve imto & qualitatively uew gens through
subsequent allelic mutations,

4 sinilar macroevolutionary tremd im the phylogenesis of
plants is difficult to demonstrate, However, im the microevolution
of the cultivated plantis, = rapld increass of the DHEA content per
gemome csm be noticed,

Genome increment in cultivated planta

In older cultivated plant species (such as wheat, barley,
bean, soya, tomato) the interphase chromosome volume (ICV) during
their aicroevolution increased by 200 - 300 %, when ICV of the wild
ancestor species 1 teken es: 100 % (LAZANYI 1983), Since the micro-
evolution of thess cultiveted plant species did not last mors than
10,000 years, the accumulation of new DNA in this case msy be conw
eidered as extremely,rapid, in comparison with the macroawvolutionary
rate mentioned dvefore, :

. Yhat may contain the newly mcquired DA of the cultivated
plants? Obviously it cannot contain qualitatively new genes, because
" the length of the microevolution was too short for this. On the
other hapnd, the new alleles arisen from the preexistiing genes could
not change the guantity of the DNA of the genome,

Presumably, the new DEA contains a good many of non-coding
repetitive DA, But, based on the facts dessorided below, we suppose,
that a genetically aciive part of the new DEA consists of tandem du-
plications of the polygenes, which determine the guantitative sharace
ters of theae cultivated plants,

Gigas gize and sliometric growth in cultivated plents
The cultivated plant species differ from their wild parents

in some morphologiecal characters, controlled by the new alleies of
a few major genes (SCEWANITZ 1971): e.g. in cereals s tough rechis,
instead of a fragile one, naked graine instead ¢f covered ones,

However, we are convinced, that by such sllelic mutaticanas
only, all characters of the modern cultivated plents cculd net come
into being., It must de conuidered,iﬂ this tespect,the gigas size of
the cultivated plants, as compared to the wild ancestors, and the
allometric growth, i.e, the diaproportionate incresse ¢ the size
of thoese plant organe which were nseful for men (DARWIN 1897,
SCHWARITZ 1951), -

7

E&bridological analyses showed that these quantitative charace
tere are controlled not only by some major gemes, but slse by many
groups of polvzenes (EAST 1910, McARTHUR aend BUTLER 1938, MATHER 1943,
SRARS 1954, SUN et al, 1972, oto.).

With theee enalyses is congruent & model experiment in Ara rabido-
peis (LAZANYI 1979), by which it was proved, that induced duplicati-
ong of the polygenes can change the size of different organs : mutant
individuele were obtained with twice a3z large rosetta leaves, steme
and flowers, than the initial form.

The hwpothesis
Based on the above-mentioned facts, we assume, that during the

microevolution of the cultivated plants a large number of copies of
the polyganes had been accumulated in their genome, by artificisl se-
lection. Since this selection worked through the phenotype, therefore
it favoured the amplification of thoge- polygenea, which contralled the
gquantitative oharacters useful for man,

Cur second assumptlon. e that the more copies of a polygene are
accumzlated in a locus, the more developed will be the controlled
quantitative charscter,

It seems likely, that these polygene loci are pnot oversatura-
ted yet by gene-copies, thus in the near future the induced duplica-
tions of polygenes may become an importent tool for plant breeders in
their endeavour to obtain new cultivars-with increased size of the
kernels or of other ueeful plant organe,

Rezumat -

LAZANYT A,, 1987, Evolufis ADN-ului in plantele cultivate(DNA--
evolution in cultivated plants), Not. bot. hort. agrobot,, Cluj.,XVII,
La e@peciile de plante de mult domeaticite oa de ex, la griu,
orz, fagcle, sola, roglii etc., mirimes genomulul a crescut cu 200-300%

in ocursul microevolutiel de la spontan spre cultivat, Se poate presu-
pune ci cantitatea de ADN amcumnlatX in eursul acestul proces de micro-
evolufie congtd atit din ADN repetitiv, f&rd functil de codificarve,
eit gi din copiile unor poligene, care controleazi caractere importante
pentru oulturd, Se pare ci in plantela de culturd geneles care determini
caracternl gigag, respectiv cregterea allometrici a unor orzane de im-
portan{i econonici pentru om, fac parte éin grups peligenelor, care =
prin amplificare - au contribuit la cregterea gi evolujia cantititiil
de ADK in genom.
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RECHERGCHES CONCEREANT T.A BIOLOGIE ET LA CYTOGENETIQUE DB
L'ESPECE COLCHICUM AUTUMNALE L.

L. MUNTEAN, AL,SALONTAI, C,BOTEZ, S,CERNEA,
FELICIA VAIDA, V,CAREAN,

Abgtract: - - -

MUNTEAN L., SALONTAI Al., BOTEZ C,, CERVEA S,, VAIDA.FELICIA,

CAREAN V,, 1987, Biologicel and cytogeneticsl investizations -

of the speciea Colchicum autumnaele L, Not, bot,hort. agrobot,.,
Cluj., XVII ,9-17. . Colchicum autumnale L, derived from

seed, develops in the firat five years only vegetative organs

(tuberbulbs, roots, leafs), In the sixth yeer the plants deve-
lop three leafs in spring and flowering takes place in sutwm,
The fructificetion of the plants derived from sesd taLes pla-

ce in the seventh year enly.

Colchicum autunnale L, has 38 chromosomes, relatively smsll in
size and of high morphological variability that allows for
good individualization, There has been reveled a cytogenetic
variability in ar.1 pair of chromosomes, This may be a source
of genetic variability within the population studied,

Key words: Colchicum autumnale, cultivation, flowerins, fruce
tification, heteromorph chromosomes ‘

Address: Institutul Agronomie "Dr,Petru Groza", Pitotehnie,
. 3400 Cluj-Napoca, Str,Mindgtur 3, Romania,
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Ls morphologie et la biolopie de lteapéce Colchicum eutumnale
developpée de bulbotuber sont 4éja connues {1, 2, 3, lo), Dena les
recherches effectuées 3 Cluj-Napoca, on 2 étudid la eroissance et le
développement de cette espéce {gsue de graine=. On & constaté ainsi
que dana ls premiére (5), 1s deuxidme (6}, la troieidnme (7), la qus-
trietme et la cinquidme (8) année de vépétations ce nont les orgenes
végétatifs qui en résultent (bulbotubers, racines, feuillen),
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