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IRSTITUTUM AGRONOMICUN "DR. PETRU GROZA"™ CLUJ-NAPOCA (ROMANIA)
NOTULAE BOTANICAE HORTI AGHCRBOTARICI CLUJ-KAPOCA, VIII, (1975/76)

DATA CONCERNING PHENOTYPICAL PLASTICITY (SIZE AND SHAPE OF LEAF)
IN RARUNCULUS SECT. AURICOMUS

by A. T. Szadé

The gection Auricomus Spack of genus Ranunculus L. have through=
1y been studied from tgxonomic and c¢ytological points of view (4, 5,
6, 8, lo, k2, 14, 15, 17, 20), dut the problem of morphological modi-
ficztions determined by ecological conditions it’s still not entierely
sgreed upon (1, 2, 8, 9, 13, 11, 16, 17, 18).

"hile meking the monographic review of the genus Ranunculus for
the Romanian Plora (12) A. NYARAQY has noticed microsyetematically im=~
portant morpﬂblogical modifications within the same plants, during the
subseguent years. Relying on these cbservetions, transplant experiments
have started with individual plants sempled from netural populations
and cultivated on experimental plet under natursl envirommental condi-
tions.

The observations have bheen done for the following purposes:

(1) the study of genersl characteristics of phenotypical plasti-
city with leaves from the plants belonging to genus Ranunculus sect.
Auricomug under natural conditions, over a period of four years;

(2) the examination of microtaxonomic consequences of the rodifi-
cations under surveillance with individual plants.

This peper is dealing only with the first item of gereral sipri-
ficance in order to demonstrate, that with this plants, adepted mainly
to more humid forest and meadow habitats, c¢ertain morphologicel nmodi-
fications take place during the individual life which - basged probsbly
on autorsgulatory dependent morphogenesis (19) - may be correlated
with certain climatic differences (temperature, soil humidity) in the
subsequent years, with the age of plants and with heteroblaatic deve-
lopment. Our observations may be put in connection with the temperatn-
re dependent leaf morphogenesis and phenotypical plasticity of the
amphibious species of Rgnunculug (2, 7).

59



Yeterial snd methods
Seedlings end yourng rlants were selected from spontaneous popu~
Auricopus that grew in varicus ecotopes

letions of Ranurnculus seoti.
surroundinrg the city of Cluj-Lepoce (Roumanias). The planta were trans-

planted in the Agrobotanicsl Garcden of "Dr. Petru Groza" Agronomy
Institute of Cluj-Napocz situeted et 46% 451 N, 23° 36' B; average
temperature 8,203, sverage rainfall 613 mm, 375 meters above see le=
vel. The individuaml plents were transplanted in labelled flower pote
which were then placed in forest soll in the mertjoned garden.

There were obtained heliographs of the gize and ghepe of 2-4
ty¥pical besal leaves ané of 1-2 cauliner leaves for every individual
plent during the spring of each year between 197e¢ and 1973. Having
uged the heliographic replica of the leavee for checking, the planis
did not suffer st ell and the natursl development of stems and leaves
remained untroubled.

in 1973 there were done two measurements: the First registired
by heliographic impressiorn enc, after 3o days, the planta were uproot-
ted, the root-tipe sampled {or cytological checking and the voucher
cpecimen prepared by pressinc. The gpecimens, topether with the ori-
ginel drswings, heliographs end micrographs have been preserved in
the Herberium of "Dr. Feiru Groza" Agroromy Institute of Cluj~kapoce
{(¥r. 13.601 = 13.639).

In order to emphasize ithe connections between the ecological
conditions slightly different annually srnd the worphological medifi-
cations (phenotypical plestieity), the plants were grouped in similar
phenodemes curing the procesasing of data of the blometrical meesur-
ments (Tebe 1.3 deme concept emccerding to GILECUR and HESLOP-HARIS-
SCF ape« DAVIS and EEYWOCD 19363, nomenclature based on A. NYARADY
1953},

There were selected 2-6 plants from each phenodeme for messure-
rments. The ieaf dismeter {d) and the division of basal leaves were
measured and the divigion coefficient were calculated {IC): IC = X
vhere D represents the total number of divisions with the measured
leavea, L stands for the number of memsured leaves of the same pheno=

.
*

deme.
Other morphological charactiers such ag leaf edge, shape of leaf

basis and of upper caulinar leaves (leaflets) are represented here
only by meens of graphs (fig. 2, 3, 4).

Temperature and reinfall were registred in the course cof obger=-
vations on a spot close to the exoerimental lot (fig. 1). There were
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remarcable differences between the springs of 1971 and 1972; these
may be taken for lucky coincidence if we think in terms regarding the
obgervations.

Results

The results of meagurments are summed up in tab.l. Certain ge-
neral features of the plagtic response of the examined plants can be
made evident by using the average values (Md, MDC) calculated for the
entire sample examined as a whole.

Tab.l
Annual modifications in the leaf diameter (d) and division
coefficient (DC) of the phencdemes under surveillance. The
average values for the whole sample (Md, MDC) were calcula-
ted on the basis of the dats obtatined on 373 leaves

== s I;;:;x====:;7======g__==1 = ==
o Tl 1972 1

Phenodene ° 7 3

FALLAX 46 1.36 51 2.50 97 l.oc = 48 1l.ol
AURICONMUS 50 l.00 47 l,00 T4 l.o00 55 l.oo
BINATUS 35 3.12 43  S5.00 57 6.66 45 4.60
YARIIPOLIUS 40 3.28 5o 5.00 52 2.30 46 3.33
SILVICOLUS 33 3.85 49 4.58 8% 4.61 6l 2.60
FLARELLOIDES 38 1l.o00 42 4.T0 63 3.80 35 l.o00
STIPITATUS 37T T.o0 S0 8,88 44 6b.o00 + +

“e;‘mp" total 39,7 2.70  47.4 4.39  65.0 3.31  41.6 1.86

::-:né=¥£¥23======z==s Exsmmsszccczxssza=x

The heliographic meagurments were started in the first spring
(1970) mostly with seedlings and young plants similar to R. auricomus
L. and R. binatug Kit. The average diameter of leaves was low (Md=39,7
mm) and the mean coefficlent of division was of average valus(MDC=2.T)

The next year (1971) had a droughty and cold spring. During
this year Lt had been registred a much higher division coefficient
(MDC=4,39). The leaf diameter remained low in spite of the fact that
the Ranunculug plants of the Auricomus section developa larger leaves
In the second and third year of 1ife. The general tread of the pheno-
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typical plasticity wes characterized by modifications from guricomus
to binatus like plants.

In 1972, there were registred relatively high temperature and
rainfell values during the spring. The ld values raised too,(ld=65 mm),
wut the divigion coefficient of leaves remained much lower as mecsu-
red ggaingt 1971 {MDC=3.31). The general tendency of plastic modifice-
tions could be characterized by emergence of many individuals of
R. fallax (Wimmn. et Grab.) A.Nydr., that is by elterations between the
phenodemes of auricomus (binatus) and gassubicus type.

In the 1lsst year (1973), the vigour of the plenis under survelil-
lance had considerably dropped, aging and death of some plants took
place, 8s well. The HDC values were low (MDC=1,7) and the leaf diame-
ter scarcely (3d=41.6 mm). The general direction of the plastic modil-
fications may be characterized by alternations from cagsubicus to
auricomus type.

This observations prove the fact that individual Ranuneulus
plants from the Auricomus section display e high phenotypiecal plasti-
city regarding the leaf size and shape. There were noticed quantitati-
ve gnd qualitative modifications a= well, in the subeequent years
with the same individusl plant.

It is possible to finde a correlation between temperature,
rainfall, the age of plant and leaf morphclogy. These correlations
might have evoluiive and taxonomic significance and they are worth
being studied where well controlled enviromment (phytothron) is dispo~
sable.
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Cluj~Napoca) for his guidance and edvice given througheut the cours of
thigs work and to prof, Dr. ARWNE ROUSI (Dept. of Botany, University of
Turku, Finland) for the critical) remarks and sugestions referring to
the manuscript.

Pigures explanation

Pigels: Monthly average temperatures and rainfall calculated on data
regiotred by the Meteorologicel Station of the Agronomy Institute
of Cluj=Rapoca in 197e¢, 1971, 1972, 1973. The arrows point the
time of planting and heliographic registration (1970); the time of
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heliographic registratien (1971, 1972); the %time of hellographie
registration (first arrow), cytological examination and prepara-
tion of woucher epecimens (second arrow, 1973).

Fig.2.: Pnenotypical plasticity of shape and size of leaves of
Ranunculug, fallax phenodeme, exemplified by plants belonging to
R. fallax (Wimm. et Grab.) A. Nydr. The leaves of the same plant
are disposed in the horizontal rows (left hand pot lmbels), shape
and size registred in the same year, in vertical columns (thick
figures at bottom). The graphicsl reduciion is shown by means of
em scale. Size and shape of firs% basal leaf (bottom), of entire-
1y developed basal leaves (mliddle) and of upper caulinar leaves
or leaflets {(top) have been obtaired through heliographs and drawn
in outline. Defects from heliograph registrastions were not com-
pleted; other shape defficiencies {gnawings) are marked by dot
lines. Superposed outlines (nr.4) indicate the size and shape of
the same leaf at two different registration data in 1973.

Nr.2.: R. fallax, 2n = 44; Nr.4.: R. fallax var. incisgi-
folius (Rchb.} A. Hydr. (no mitosis in root tips in 1973);
¥Nr.9: R. fallax, 2n = 32. .

Fig+.3+: Phenotypical plasticity of shape and size of leaves of
Ranunculus, phenodeme flabelloideg exemplified by plants nr.29:
Rs suricomoides A.Nydr. et L. Alex. var. flabelloides A. Nyér.,
2n = 32; nr.3o: R.auricomoides var. flabelloides (extinet in 1973).
Other details same as in fig.2.

Pig.4.: Phenotypical plasticity of shape and size of leaves of
Ranunculus, phenodeme silwvicolus exemplified by plants nr.36:
Ranunculus silviecolus (Wimm. et Grabe.) A. Nydr. var. diveraifoliug
(Schur) A. Nydr. £. stipitatus (Nydrn}, extinet in 1973; nr.38.:

R. gsilvicolus var. diversifolius, 2n = 32; nr.39: R. silvicolus
var. diversifoling extinct in 1973. Other detalls same as in Fig.2.
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DETERMINING PEDO-ECOLOGICAL PACTORS OF A PHYTOCENOSIS COMPLEX
(§IKTEREAG, THE VALLEY OF §IEU)

by I. Puia., F. Gu@

As an aftermath to the studies performed along the pedological
and vegetational cherting (scale 1l: 2o06) in the district of Bigtrita-
Ndsfud, namely at Sintereag, on the field called "Patachiuz, there
have been invesiigated an inlay of phytocenosis comprising twelve lo-
cal varianis of lawns named afier the predominating species:

1. Pestuca pratensis - T. Agropyron repens;
Trifolium pratense; 8. Phragmites communis;
2. Pestuca pratensis; : 9. Priglochin maritims +
3. Agrostis sitolonifers; Agrostis stolonifera +
4. Puccinellia distansi Fhragnites communig;

5« Carex distans, Carex lo. Bolboschoenus maritimus:
vulplna; ' 11. Schoenoplectus tabernaemon=-
6. Puccinelliag distans + tani;
- Triglochin maritima; 12. Heleocharis palusiris.

The distribution of the variants is shown in Pig.l.
The vegetation mosaic is surrpunded by variants of Festuca
ratensis, and respective Festuca pratengis - Trifolium pratenge. The
number of species that enters the floral composition of the two ve-
rients is close (22-24), but esentially differs the abundance and do-
minetion of the same speciles within the variants and the participa~
tion parcentage of groups of species, as well. (Tab.l).

By analysing the pedo-ecological characteristies (Tab.2) of
profils 1 and 7, one can see marked trophic differences in the two
soils. Thus, the soil on which appesrs the variant with Pestuca
Pratensis - Trifolium pratense (profil 7), is excessively supplied
with moblle P205 and very well with mobile Kzo,vepy rich in huomus(o-lo
cm) and total nitrogen. The soil of the variant with Festuca pratensis
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