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I. STRUCTURAL AND FUNCTIONAL DIVERSITY
OF PLANT ORGANISMS

https://doi.org/10.52240/1857-2367.2022.2(25).02
CZU: 582.632.2+630%*23
VARIATIA DE CRESTERE A ARBORILOR DE STEJAR PEDUNCULAT
(QUERCUS ROBUR) iN CULTURILE COMPARATIVE DE
PROVENIENTA DIFERITA

Petru CUZA
Universitatea de Stat din Moldova, Chisinau, Republica Moldova

Rezumat. La varsta de 16 ani, au fost analizate culturile comparative de stejar pedunculat, care
au ca surse de seminte arboretele provenite din nordul, centrul si sudul R. Moldova. Provenientele din
zona de centru au demonstrat o capacitate de adaptare avansata in locul de testare din Rezervatia ,,Plaiul
Fagului”, avand o performanta de crestere in indltime semnificativ mai mare ca cele din sudul republicii.
La provenientele studiate, a fost observatd instabilitatea variabilitatii fenotipice, care s-a manifestat in
schimbarea clasamentului privind cresterea acestora in diferifi ani. Aceste rezultate confirma faptul ca
exprimarea genetica a cresterii in indl{ime are loc treptat, stadial, in procesul ontogenetic de dezvoltare
a arboretelor. De asemenea, este evidenta o influentad ereditara accentuata a stejaretelor de origine asupra
ritmului de crestere a descendentilor. Utilizarea ghindei in limitele unui trup de padure este riscantd cu
reducerea diversitatii genetice in populatia naturali. in conditiile schimbrilor climatice, transferul
materialelor forestiere de reproducere in limitele Podisului Moldovei Centrale poate fi admis deoarece
stejarul pedunculat detine o vasta variabilitate genetica in trasaturile importante pentru adaptare. Migratia
asistatd in limitele zonei de centru la stejar, specie cu ciclul lung de viata si variabilitate genetica bogata,
se justifica prin faptul ca selectia naturala va grabi procesul de adaptare a arborilor conform schimbarilor
climatice mediogene.

Cuvinte-cheie: culturi de provenienta, stejar pedunculat, crestere in indltime, coeficient de
eritabilitate.

GROWTH VARIATION OF PEDUNCULATE OAK TREES (QUERCUS
ROBUR) IN COMPARATIVE CULTURES OF DIFFERENT ORIGIN

Abstract. At the age of 16, were analysed the comparative cultures of pedunculate oak, which have
as seed sources the stands from the north, center and south of the Republic of Moldova. The provenances
from the center area demonstrated a high adaptation capacity in the test site from the ,,Plaiul Fagului”
reservation, having a significant performance of growth in height than those from the south of the country.
At the provenances studied, was observed the instability of the phenotypic variability, which resulted in the
change of ranking regarding their growth in different years. This fact suggests that the genetic expression
of growth in height occurs gradually, stadially, in the ontogenetic process of tree development. Also, is
evident a strong hereditary influence of the oaks of origin on the growth rate of the descendants. The use
of acorns within the limits of a forest body is risky with the reduction of the genetic diversity of the natural
population. Under the conditions of climate change, the transfer of reproductive forest materials within the
limits of the Central Moldavian Plateau can be admitted because the pedunculate oak has a vast genetic
variability in terms of traits important for adaptation. The assisted migration within the limits of the center
area to the oak, a species with a long life cycle and vast genetic variability, is justified by the fact that natural
selection will speed up the adaptation process of trees with the prediction of climate changes.

Keywords: cultures of origin, pedunculate oak, growth in height, heritability coefficient.
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INTRODUCERE

Stejarul pedunculat (Quecus robur) este o specie importantd atat din punct de
vedere ecologic, cat si economic [13], servind ca habitat si hrana pentru fauna salbatica,
sursd de cherestea de calitate superioara [3, 20, 21]. La nivelul sistemului radicular,
stejarul se asociaza cu ciupercile micorizante, care ajuta la absorbtia nutrientilor din
sol, desi mai multe specii de ciuperci le provoaca boli [15]. Stejarul pedunculat este
frecvent atacat de insecte (Tortrix viridana, Curculio glandium etc.), ceea ce reduce
cantitatea/recolta de ghinda si afecteaza regenerarea naturala a arboretelor [9, 10]. De
rand cu actiunea excesiva a factorilor abiotici (climatici, hidrici), insectele daunatoare
contribuie la periodicitatea fructificatiei la arborii de stejar.

Avand in vedere importanta folosirii pe scara larga a speciilor de stejar la executarea
lucrarilor de impédurire in toata Europa, ca urmare a tendintei de incélzire globala a
climei [12, 18], au fost exprimate preocupdri cu privire la satisfacerea necesitatilor de
seminte pentru culturi forestiere. Studiile recente au demonstrat ca productia de seminte
sporeste odatd cu schimbarile climatice, facilitand procesul de regenerare naturala.
Cresterea temperaturilor de primdvara favorizeazd productia de seminte de stejar
pedunculat in zonele temperate [1].

In prezent, cea mai buni sursi disponibild de date genetice despre trasaturile
fenotipice de importantd pentru adaptarea geneticad locala provine din studiile
»arboretului comun” care contine materiale provenite dintr-o serie de origini, numite in
literatura de specialitate proveniente. Studiile de provenientd au demonstrat ca, in cadrul
populatiilor naturale, diversitatea genetica adaptiva este vasta pentru numeroase specii
de arbori cu polenizare anemofild. De asemenea, rezultatele obtinute au demonstrat
ca adaptarea genetica locald la aceste specii pentru majoritatea provenintelor testate
prezinta plasticitate fenotipica sporita pentru trasaturile adaptive cheie atunci cand sunt
cultivate 1n conditii climatice diferite [23].

Pe teritoriul actual al Republicii Moldova, in perioada Uniunii Sovietice, in anii
cand fructificatia stejarului pedunculat a fost slaba si cantitatea de ghinda era insuficienta
pentru a asigura lucrdrile de impadurire, se facea import cu puieti de stejar din Ucraina.
In acest fel, la executarea lucrarilor de impadurire se utilizau frecvent ghinda/puieti
proveniti din zone fitoclimatice care includeau statiuni forestiere cu diferente accentuate
ale elementelor climatice, cu substraturi litologice si soluri deosebite in raport cu
specificul conditiilor de mediu in care s-a efectuat plantarea [5, 8]. Desi provenientele
alocale Tn anumite cazuri au aratat cresteri rapide in primii ani, in continuare adaptarea si
performanta lor de crestere a scazut, acestia fiind atacate de daunatori si inghet, ceea ce,
preponderent, a determinat degradarea prematuri a arboretelor [4]. In vederea intelegerii
proceselor de crestere si adaptare la noile conditii de mediu a culturilor forestiere de
stejar pedunculat, in perioada postbelica, in Ocoalele silvice Harbovat si Lipcani, au
fost infiintate culturi comparative de provenientd geografica diferita. In primii ani dupa
instalare culturile de provenienta respective au fost cercetate din punct de vedere a
supravietuirii si dinamicii de crestere a provenientelor, Tnsa cu timpul, aceste studii, cu
regret, nu au fost continuate.

Totodata, institutiile internationale de profil promoveaza si sprijind studierea
culturilor de provenientd, deoarece investigatiile respective isi propun solutionarea unor
subiecte importante, cum ar fi: sporirea productivitatii, calitatii si stabilitatii ecologice
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a viitoarelor arborete. Aceste studii se realizeaza prin testarea materialelor forestiere de
reproducere de origine eterogena si selectia, pe aceasta cale, a provenientelor cu cresteri
performante si rezistente la actiunea factorilor naturali excesivi.

In Republica Mari El a fost testatd variabilitatea inaltimii, diametrului, calitatii
trunchiului si evaluat gradul de supravietuire la 22 de proveniente de stejar pedunculat,
avand ca origine diferite regiuni a fostei URSS. Nu au fost identificate diferente intre
variabilitatea indltimilor arborilor In cadrul diferitelor repetitii ale aceleiasi proveniente.
In schimb, au fost stabilite diferente semnificative intre proveniente dupa iniltimea
si diametrul trunchiului. S-a concluzionat cd, originea geograficd are un impact
semnificativ atat in variatia parametrilor trunchiului, cat si in supravietuirea arborilor
de stejar pedunculat [25].

Un studiu efectuat In Danemarca, care a inclus 33 de proveniente de Q. robur si
Q. petraea, a aratat ca perioada de infrunzire a provenientelor a urmat o variatie clinala
complexa, fiind In legatura directd atat cu latitudinea, cat si cu distanta fata de ocean. Au fost
identificate proveniente cu un ritm sporit de crestere a arborilor, desi variatia caracterului
intre diferite regiuni a fost considerabild. De asemenea, s-a stabilit ca forma tulpinii sa
gaseste sub control genetic considerabil, fiind deopotriva un caracter important a stejarului
pentru intrebuintare comerciala, sugerandu-se ca ar putea fi imbunatatit semnificativ prin
reproducerea seminald a arborilor. Pe soluri nisipoase provenienta daneza de Q. petraea a
avut o crestere mai rapida decat cea de Q. robur [17].

In studiul de fatd ne-am propus sa evaluim dinamica de crestere in inaltime, si
stabilim eritabilitatea caracterului respectiv si pe aceastd baza sa facem propuneri
privitoare la utilizarea adecvatd pe teritoriul R. Moldova a semintelor diferitelor
proveninte in functie de specificul lor de crestere si adaptare.

MATERIALE SI METODE

In fondul forestier al Ocolului silvic (OS) Edinet (zona de Nord), OS Harjauca si
al Rezervatiei Stiintifice ,,Plaiul Fagului” (zona de Centru), OS Zloti si Baimaclia (zona
de Sud) au fost selectati cate 10 arbori de stejar pedunculat (Q. robur) cu trunchiul
drept si caracteristicile dendrometrice superioare (clasa a II-a de productie). Din arborii
selectati in toamna anului 2003 a fost recoltata ghinda in scopul constituirii culturilor
comparative de provenientd ecologica diferita.

Semanatul s-a efectuat in toamna anului de recoltare a ghindei, separat pe
proveniente, in interiorul unor parcele de forma dreptunghiulara. Pe terenul fiecarei
parcele au fost marcate 10 randuri distantate la un metru unele de altele, prevazute cate
unul pentru semanatul ghindei obtinute de la un anumit arbore. De-a lungul fiecarui
rand, la distanta de un 1m, au fost sdpate cate 15 cuiburi in care s-a introdus ghinda
provenita de la un anumit arbore [6].

In anul 2019 au fost efectuate studii ale culturilor de provenient, insa majoritatea
parametrilor arborilor au fost masurati de mai multe ori in trecut. Au fost masurati
parametrii arborilor: Tndl{imea si diametrul la colet a arborilor.

Pentru a aprecia felul in care sunt grupate indltimile arborilor si cum se situeaza
valorile cheie pe proveniente (media si mediana) a fost aplicata procedura statistico-
matematica Box and Whisker Plots [19].
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Criteriul Student a fost aplicat pentru evidentierea semnificatiilor deosebirilor
dintre valorile medii ale naltimii arborilor/descendentilor de provenientd ecologica
diferita, facandu-se compararea tuturor combinatiilor posibile dintre acestea [24].
Coeficientul de eritabilitate a fost calculat cu ajutorul metodei analizei dispersionale,
conform algoritmului elaborat de S. A. Petrov [27].

REZULTATE SI DISCUTII

In decursul a 16 ani au fost examinate schimbarile privind cresterea in inaltime
a arborilor de stejar pedunculat in culturile de provenientd. Rezultatele obtinute
sunt prezentate in tabelul 1, din care reiese cd in primii 2 ani de viata, indiferent de
provenientd, puietii de stejar pedunculat s-au caracterizat prin cresteri in naltime lente
si in general asemanitoare. In anii care au urmat cresterea puietilor s-a accelerat, iar
diferentele intre proveniente s-au accentuat.

La varsta de 4 ani, provenienta Edinet (Nord), in comparatie cu celelalte, s-a
caracterizat prin cea mai rapida crestere, atingand naltimea medie de 83,2 cm, iar
provenienta din Baimaclia (Sud) a avut cea mai lenta crestere (de doar 58,6 cm).
Diferentele de crestere intre provenientele respective sunt 1nalt semnificative (P =
99,9%; t_,. = 6,380). Provenienta locala (Plaiul Fagului) (Centru) a inregistrat o crestere
medie (valoarea medie fiind de 66,7 cm).

Tabelul 1. Valorile medii si coeficientii de variatie a inaltimii puietilor de stejar
pedunculat de provenienta ecologica diferita

OS Edinet OS Harjauca | Plaiul Fagului OS Zloti OS Baimaclia

.
| S x| 9 x| T x| I x| ©

432 | 352 | 441 | 295 | 394 | 308 | 41,1 | 23,6 | 36,1 | 294
83,2 | 444 | 764 | 42,0 | 66,7 | 37,9 | 654 | 349 | 58,6 | 457
200,7 | 39,0 | 1779 | 350 | 1558 | 42,9 | 1422 | 39,7 | 139.8 | 46,8
382,1 | 24,1 | 346,1 | 22,7 | 3226 | 24,0 | 2868 | 26,3 | 2988 | 26,7
10 | 5055 | 26,1 | 4941 | 21,3 | 4585 | 22,6 | 4054 | 26,0 | 405,6 | 25.8
16 | 912,1 | 23,6 | 948,6 | 20,5 | 963,9 | 14,4 | 8834 | 17,9 | 737,5 | 28,9

e <3 e N I SN I \S]

Pe parcursul primilor 11 ani de viatd tendintele de crestere ale provenientelor
aratate mai sus s-au pastrat [8]. Cu titlu de exemplificare mentionam ca, la varsta de 10
ani 1n fruntea clasamentului, cu cele mai rapide performante de crestere a puietilor, s-a
medie a arborilor de stejar, a depasit-o pe cea din Rezervatia ,,Plaiul Fagului” (Centru)
(adica cea locald) cu 10,2% (p < 0,01, t_ = 3,233). De asemenea, provenienta Edinef
a crescut semnificativ mai rapid (cu 24,7%) in comparatie cu cea din Zloti (Sud), unde
inaltimea medie a inregistrat valoarea cea mai scazuta (Tabelul 1).
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Rezultatele privind ritmul de crestere a provenientelor in primii 10 ani de viata
denota ca cele mai performate cresteri in inaltime le-au avut descendentii populatiei sursa
din Edinet, (Nord). Provenientele din zona de centru (Harjauca si Plaiul Fagului) s-au
caracterizat printr-un ritm mediu de crestere. Prin cele mai lente cresteri s-au caracterizat
provenientele din zona de sud a republicii. Studiile noaste concorda cu cele efectuate
de J. S. Jensen [16] in Danemarca, care a observat o rata de crestere mai performanta
a stejarul pedunculat olandez decat a celui de provenienta locald, danez. De asemenea,
autorul a demonstrat ca provenientele stejarului pedunculat care provin din tarile care
se gasesc 1n sud-vest de Danemarca se caracterizeaza prin infrunzire si defoliere tardiva
(in comparatie cu provenientele daneze). in cazul nostru, provenienta alocala (din Nord)
a avut un ritm sporit de crestere, ceea ce ne-a sugerat, reiesind din rezultatele anilor
anteriori, sd propunem ca la efectuarea lucrarilor de impaduriri pe terenuri degradate in
Podisul Moldovenesc s se foloseasca ghinda provenitd din zona de nord a republicii.
Careva constatdri care ne-au servit ca sprijin au aratat ca, ameliorarea care porneste de
la provenienta locala este mult mai lenta i mai costisitoare, nu se confirma totdeauna ca
fiind cea mai productiva si in frecvente cazuri, nici chiar cea mai adaptata [22].

Odata cu inaintarea in varsta, relatiile de crestere ale provenientelor s-au schimbat.
Dupa al 16-lea an de viata, in partea superioara a clasamentului s-a plasat provenienta
locala (Plaiul Fagului) (Centru), care a avut o crestere in Tnal{ime cu 5,8% mai intensa
decat cea din Edinet. Pe a doua pozitie in clasament se gidsea proveninta Harjauca
(Centru), care a avut indltimea medie de 948,6 cm, fiind cu 15,3 cm mai joasa dupa
acest parametru decét provenienta locala. Mentionam ca dupa performanta cresterii in
inaltime provenienta Edinet (Nord) s-a aflat pe pozitia trei in clasament (X = 912,1
cm). Insa diferentele dintre iniltimile medii ale provenientelor respective nu sunt
statistic asigurate. Cresterile cele mai scazute in indlfime au fost proprii pentru stejarii
provenientei Baimaclia (Tabelul 1).

Din cele relatate mai sus reiese cd pentru un teritoriu nu atat de vast din arealul
stejarului pedunculat se manifestd procesul de adaptare seculara ale populatiilor lui la
anumite conditii de mediu specifice. In cazul respectiv, adaptarea este redata printr-un
anumit ritm de crestere a culturilor de provenienta, care vegeteaza in conditii ecologice
similare din teritoriul rezervatiei. In lucrarile anterioare [6, 8], reiesind din faptul ca
pe parcursul a 11 ani de viatd cea mai performanta provenienta dupa ritmul de crestere
in indltime a fost din Edinet (Nord), a fost sugerat faptul ca populatia de origine are o
amplitudine ecologica larga, fiind bine tamponata pentru conditii stationale variate [8].
Facand o analizd ampla asupra specificului de crestere a arborilor pe proveniente in
primii 16 ani de viata opinia noastra s-a schimbat.

Prin urmare, la efectuarea lucrarilor de regenerare a arboretelor silvicultorul
trebuie in mod neaparat sa opteze pentru regenerarea naturald din sdmanta a stejaretelor
cu structuri natural fundamentale. La instalarea semintisului de stejar pedunculat sub
masiv de padure si la executarea lucrarilor de completare a regenerarilor naturale este
indicat sa se foloseasca ghinda de provenientd locala. Totusi, provenienta locala nu
trebuie inteleasa ca un trup de padure restrans in care se face intrarea/iesirea de seminte,
deoarece in acest fel putem ajunge la speciatie si respectiv la ingustarea diversitatii
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genetice, cu consecinte nefaste asupra capacitatii de adaptare a arboretelor [8].
Managementul padurilor bazat in exclusivitate pe materialul forestier de reproducere si
resursele genetice existente la nivel local ingust pot fi periculoase, in special, la nivelul
unei zone ecologice, prin reducerea diversitatii adaptive ereditare i respectiv, slabirii
vitalitatii si stabilitatii ecologice la populatiile de arbori [11].

Un alt aspect care poate fi abordat din tabelul 1 se refera la faptul ca dupa primii doi
ani de viatd puietii provenientelor studiate au manifestat un grad inalt de variabilitate
dupa inalfime. Datele obtinute demonstreaza ca gradul de variabilitate a naltimii
puietilor a avut valori cuprinse intre 23,6%, cat a variat indlfimea stejareilor in cadrul
provenientei Zloti si 35,2%, cat a avut provenienta Edinet. Mentionam ca dupa 16 ani
de viatd a arborilor de stejar s-a diminuat semnificativ gradul lor de variabilitate in
interiorul provenientelor analizate (in raport cu anul al 2-lea de viata cu 3,8-17,4%).
Diferenta dintre inaltimea puietilor s-a marit vadit in interiorul provenientelor Harjauca
si Plaiul Fagului (cu 9,0 si respectiv 16,4%). Totodata, este evident cd variabilitatea
inaltimii arborilor a scazut vizibil in provenientele care s-au caracterizat prin cresteri
mai performante (cum sunt provenientele Edinet, Harjauca si cea locald) in comparatie
cu provenientele din sudul republicii (Zloti si Baimaclia). Cresterea rapida a arborilor
in provenientele ardtate mai sus a determinat o competitie acerba intre stejari pentru
lumina si elementele minerale din sol, fapt care a slabit cresterea exemplarelor cu
cresterea lentd si a eliminat exemplarele mai putin viguroase de stejar.

Variatia performantei de crestere in indlfime intre provenientele studiate se
prezinti pe diagrama Box and Whisker Plots, figura 1. In interiorul ,,casetelor” valoarea
medianei pentru fiecare provenienta este reprezentata de o linie continua, iar valoarea
medie a acestora este redati prin semnul ,+”. In trei dintre populatiile de origine
situate in nordul si centrul republicii, provenientele au prezentat o reactie asemanatoare
ale caracterului cresterea in ndltime (Edinet, Harjauca si Plaiul Fagului). Cele mai
scazute efecte ale arboretelor de origine asupra performantei de crestere in inaltime
a descendentilor au fost evidentiate in provenienta Baimaclia (Sud). Arborii cu cele
mai mari inaltimi sunt intdlniti in provenientele Harjauca si Edinet, dar, totodata, in
aceasta locatie cresc arbori cu dimensiuni mici (cu valori extreme/aberante), care sunt
reprezentate ca puncte individuale 1n partea stanga din afara ,,casetelor”. Cea mai mare
amplitudine de variabilitate a caracterului respectiv se observa la arborii din provenienta
Baimaclia.

Datele diagramei cu ,,casete” denota cad cea mai stransd grupare a arborilor in
jurul valorii mediane (50% din numarul total de arbori) se observa la provenienta Plaiul
Fagului, pe cand cea mai putin stransa — la provenienta Baimaclia. Mentionam ca,
in interiorul provenientei Baimaclia 75% din numarul total de arbori au inaltimi mai
mari decat O, = 5,7 m, in cadrul provenientei Edinef — mai mari decat Q, = 8,1 m si
provenientei Plaiul Fagului — mai mari ca O, = 8,9 m (Figura 1). Este evident faptul ca,
dintre provenientele testate, arborii de provenienta locala se caracterizeaza prin cele mai
performante cresteri in inaltime.
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Figura 1. Diagrama cu ,,casete” ale diferitelor proveniente redata dupa cresterea in inaltime

a arborilor la varsta de 16 ani

Nota: simbolurile E, H, P, Z, B reprezinta denumirea prescurtata a provenientelor respective:
Edinet, Harjauca, Plaiul Fagului, Zloti, Baimaclia

Datele incluse in tabelul 2 verifica ipoteza nuld conform careia valorile medianelor
fiecareia dintre cele 5 proveniente analizate sunt aceleasi. Initial datele provenintelor
au fost aranjate de la valorile cele mai mici citre cele mai mari. Apoi a fost calculat
rangul mediu pentru datele fiecarei proveniente. Deoarece valoarea lui P este mai mica
decat 0,05, exista o diferentd semnificativa statistic asiguratd intre mediane la nivelul de

incredere de 95,0%.

Tabelul 2. Testul Kruskal-Wallis privind deosebirile dintre proveniente dupa valoarea

medianel

Provenienta Numarul de arbori Clasamentul mediu
Edinet 83 234,536
Harjauca 96 248,755
Plaiul Fagului 76 262,553
Zloti 79 208,133
Baimaclia 94 128,324

Test statistic = 66,843; Valoarea lui P = 0,0001

In vederea evaluarii cresterilor individuale ale descendentilor arborilor seminceri

in ,,arboretul comun” cu cinci proveniente a fost calculat coeficientul de eritabilitate in
sens larg (Tabelul 3). Acesta reda partea diversitatii fenotipice a caracterului Indltimea

totald care este conditionata de informatia geneticd transmisa la descendenti. Datele

incluse in tabelul 3 denota ca coeficientul de eritabilitate a ratei de crestere in inaltime a
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arborilor la varsta de 16 ani in provenientele cercetare constituie de la 0,13 pana la 0,36.
Valori foarte apropiate a eritabilitatii au fost obtinute pentru provenientele Edinet, Plaiul
Fagului, Zloti si Baimaclia (0,13-0,19).

Cel mai Tnalt coeficient de eritabilitate, de 0,36, 1i este propriu provenientei
Harjauca. In comparatie cu descendentii altor proveniente luate in studiu, acestia se
caracterizeaza print-o dispersie sporitd intre clase si au o variatie genotipica ridicata fata
de cea ecologica. Indicele diferentiala de selectie (14,9%) si castigul genetic (5,3%), de
asemenea, au valori ridicate.

Rezultatele obtinute demonstreaza cd descendentii provenientei Harjauca se
caracterizeaza prin eritabilitate ridicatd a cresterii in Indltime, ceea ce indreptateste
eficienta aplicarii selectiei artificiale pentru caracterul respectiv. De asemenea, in baza
ponderii dispersiei/variantei genotipice a cresterii in indltime poate fi efectuatd prognoza
eficientei selectiei artificiale a genotipurilor si familiilor genetice din cadrul provenientelor
in functie de particularitatile de crestere a descendentilor in conditii ecologice noi.

Tabelul 3. Coeficientul de eritabilitate si eficacitatea de selectie al inaltimii
descendentilor stejarului pedunculat de provenienta ecologica diferita la varsta de 16 ani

Proveniente

Indicatori : : , - - -
ndicatori Edine{ Harjauca | Pl. Fagului Zloti Baimaclia

inéltimea medie generald, cm 912,1 948,6 963,9 883.,4 737,5

Suma patratelor abaterilor
de la media generala intre 591055,6 1284625,4 | 215218,9 379942.7 820174,1
descendenti, Q.

Suma pétratelor abaterilor de
la valorile medii in interiorul 3208721,2 | 2322704,4 | 1410170,3 | 1583857,5 | 3606889,3
descendentelor, Q,_

Abaterea medie patrata intre
descendente, PM

Abaterea medie patrata in
interiorul descendentelor, PM,

65672,8 142736,2 23913,2 42215,9 91130,5

43955,1 27008,2 20737,8 22307.9 42939,2

Criteriul Fiser (PM, / PM,) 1,49 1,89

5,28 1,15 2,12
Criteriul Fiser tabelar 2,06 2,03 2,06 2,06 2,11
Numarul mediu de observatii 8,2 9,6 7,6 8,0 9,3
Varianta genotipicd, 6>, 177928,6 1108523,9 242544 158772,5 450127,2
Varianta ecologica, 6%, 43955,1 270082 20737,8 22307,9 42939,2
Coeficientul de eritabilitate, H? 0,16 0,36 0,13 0,19 0,19
Diferentiala de selectie, S:
Cm 125,6 140,6 62,0 116,1 277,0
% 13,8 14,9 6,4 13,1 37,1
Cagtigul genetic, AG (%) 2,1 5,3 0,9 2,5 6,9

Reiesind din faptul cd coeficientul de eritabilitate redd proportia de variatie
fenotipica dintr-o trasaturd datoratd efectelor genetice aditive [2], acesta se foloseste
pentru a stabili in ce masurad efectul de aditivitate genetica a populatiei de origine
determind performanta de crestere in inaltime a descendentilor. Prin urmare, a fost
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determinata ponderea variantei genotipice a arborilor sursa asupra efectului performantei
de crestere 1n inaltime a descendentilor stejarului peduncular de provenienta ecologica
diferita, fiind calculati coeficientii de eritabilitate in sens larg (Tabelul 4). Datele incluse
in tabelul 4 denota ca eritabilitatea in sens larg a performantei de crestere in indlfime
ale provenientelor cercetate are valori cuprinse intre 0,30 (dupa 5 ani de viatd) pana la
0,50 (dupa 10 ani de viatd). Acest fapt inseamna ca descendentele urmarite detin un
control genetic puternic, totodata suporta concomitent influentd apreciabila a conditiilor
de mediu. Alte studii efectuate pentru stejarul pedunculat in diferite parti ale arealului
sdu natural, consemneaza valori apropiate ale coeficientului de eritabilitate [16, 26],
fapt care sugereaza ca populatiile de origine detin o variatie genetica adaptiva vasta,
manifestand plasticitate fenotipica sporita in conditii de mediu variate. Castigul genetic,
a inregistrat 1n toti anii de cercetare, valori apropiate, de circa 5%, ceea de insemna ca
intr-o singurd generatie caracterul inaltimea arborilor poate fi ameliorat prin utilizarea
ghindei de la arborii sursa intr-o masura neinsemnata.

Tabelul 4. Coeficientul de eritabilitate si castigul genetic al inalfimii descendentilor
stejarului pedunculat de provenienta ecologica diferita

. . Dupa parcurgerea a

Indicatori 5 ani 10 ani 16 ani
inéltimea medie generald, cm 119,8 452,0 888,2
ASuma patrat@lor abaterll(?r (}e la media generala 9162.2 89021.9 287917.1
intre proveniente (factoriala), Q
Sumg patratelor gbaterllorﬂdeAla vailorlle medii in 21762.9 907243 384256.6
interiorul provenientelor (intamplatoare), Q.
Abaterea medie patrata intre proveniente, PM 2290,6 22255,5 71979,3
?ll\o:terea medie patrata in interiorul provenientelor, 483.6 2016.1 8539.0
Criteriul Fiser (PM_ /PM. ) 4,74 11,04 8,43
Criteriul Figer tabelar 3,63 3,63 3,63
Numarul mediu de observatii 10 10 10
Varianta genotipica, 2, 18069,4 2023,9 6344023
Varianta ecologicd, 6%, 483,6 2016,1 8539,0
Coeficientul de eritabilitate, H? 0,30 0,50 0,43
Diferentiala de selectie, S:
Cm 21,7 51,0 68,3
% 18,1 11,3 7,7
Cagtigul genetic, AG (%) 5,4 5,6 33

in Republica Moldova, stejarul pedunculat este o specie dificild pentru cultivare
artificiald cu puieti crescuti in pepinierd. Mai multe motive pot fi invocate n acest
sens. Fructificarea abundentd periodica (o datd la 4-6 ani) si productia scazutd de
seminte sanatoase in arboretele native din cauza daunatorilor ghindei. Puietii de stejar
transplantati, urmare a imbolnavirii sistemului radicular (procese de oxidare, afinitate
de micoriza etc.) se caracterizeaza prin cresteri lente in urmatorii 3 ani de viata. Acest
fapt necesita ingrijirea lor indelungata (5-6 ani), ceea ce face specia mai putin atractiva
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pentru silvicultorii practicieni [7, 8]. In pofida acestor inconveniente, stejarul a dezvoltat
o serie de adaptari care ii permit sa reziste in conditii de mediu aride. in primul rnd, are
un sistem radicular pivotant, care creste in sol la mari adancimi pana la atingerea apelor
freatice, din care se alimenteaza plantele. Acest fapt, lemnul pretios si productivitatea
ridicatd a arboretelor face sd sporeasca utilizarea stejarului la efectuarea lucrarilor
de Tmpaduriri 1n tarile din Europa occidentald pentru a adapta padurile europene la
schimbarile climatice [12, 18]. Totusi, utilizarea necontrolata a semintelor este soldata
cu riscuri de scadere a capacitatii adaptive a plantelor in conditii de mediu eterogene
[5, 8]. Urmarirea dinamicii de crestere a descendentilor stejarului pedunculat de diferita
provenientd in ,,arboretul comun” din Rezervatia ,,Plaiul Fagului” a demonstrat ca
performanta lor de crestere se schimba pe parcursul a 16 ani de viata. Astfel, ritmul
de crestere a inaltimii descendentilor stejarului pedunculat de provenienta locald, in
primii 10 ani, a fost mai scazutd, comparativ cu cei din Edinet (Nord). In urmatorii
ani, a sporit performanta dezvoltarii provenientei locale si celei din Harjauca (Centru),
depasind-o, dupa ritmul de crestere, pe cea din Edinet, fapt care denota instabilitatea
in manifestarea variabilitatii fenotipice. In acord cu alte studii, rezultatele noastre
demonstreaza ca influenta factorului ereditar in exprimarea caracterului performanta de
crestere in inaltime la provenientele testate are loc in dezvoltarea ontogenetica treptat,
stadial, pe parcursul Inaintdrii in varsta a stejaretului [8, 14].

CONCLUZII

1. Laprovenientele studiate, a fost observata instabilitatea variabilitatii fenotipice,
care s-a manifestat in schimbarea clasamentului privind cresterea in indltime a acestora
in diferiti ani. Credem ca, de-a lungul timpului scade influenta factorilor ecologici asupra
cresterii i dezvoltarii descendentilor si sporeste exprimarea geneticd a caracterului,
ceea ce determina accelerarea treptatd a performantei de crestere a provenientei locale
in raport cu cele de origine alocala.

2. In primii 16 ani de viata coeficientii de eritabilitate in sens larg a caracterului
cresterea in 1naltime au avut valori de 0,3-0,5. Prin urmare, caracterul cresterca in
inaltime la descendenti se gaseste sub control genetic puternic sau altfel exprimat se
manifestd o influenta ereditara accentuata a stejaretelor de origine asupra ritmului de
crestere a descendentilor.

3. Rezultatele obtinute ne impun sa reconsideram unele concluzii anterioare
privitoare la transferul materialelor de reproducere la stejarul pedunculat. Consideram
ca utilizarea ghindei in limitele unui trup de padure, asa cum este Inteleasa provenienta
locala de unii cercetatori silvicultori, este riscantd cu reducerea diversitatii genetice in
populatia naturala. Transferul materialelor forestiere de reproducere in limitele Podisului
Moldovei Centrale poate fi acceptat deoarece stejarul detine o vasta variabilitate genetica
in trasaturile importante pentru adaptare. Migratia asistata in limitele zonei de centru la
stejar, specie cu ciclul lung de viata si variabilitate geneticad bogata, se justifica prin
faptul ca selectia naturald va grabi procesul de adaptare a arborilor conform schimbarilor
climatice mediogene.
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CONSERVAREA SPECIEI STERNBERGIA COLCHICIFLORA
WALDST. ET KIT. PRIN CULTURA IN VITRO

Melania GHEREG
Gradina Botanica Nationala (Institut) ,, Al. Ciubotaru”, Chisindau, Republca Moldova

Rezumat. Sternbergia colchiciflora Waldst. et Kit. este o specie critic periclitatd, inclusa in Cartea
Rosie a Republicii Moldova. Aceasta specie indeplineste rol decorativ in ecosistemele naturale si reprezinta
o sursa naturald de produse in industria medicald. Cercetari privind conservarea speciei Sternbergia
colchiciflora prin cultura in vitro se efectueaza pentru prima data in tara noastra, iar scopul acestui studiu
constd in asepsizarea materialului vegetal a speciei Sternbergia colchiciflora si introducerea acesteia in
cultura in vitro pentru multiplicarea ulteriora si obtinerea unui numar mare de bulbi.

in calitate de material vegetal initial au servit bulbii si semintele. Explantele au fost cultivate pe trei
tipuri de medii nutritive suplimentate cu diverse concentratii ale regulatorilor de crestere a plantelor. Bulbii
imaturi au produs un numar mai mare de bulbili decat fragmentele de bulb pe mediul V,: MS=100% (cu
componentele din mediul de baza) si adaos suplimentar de fitohormoni 6 — benzilaminopurina (BAP) de 0,5
mg/l si acid-naftilacetic (ANA) de 0,25mg/1. Bulbilii au fost replantati pe acelasi tip de mediu nutritiv timp
de 5-6 saptamani, dezvoltandu-se in conditiile camerei de crestere, apoi fiind transferati in vase vegetative
cu amestec de: turbd, nisip, perlit in raport de 1:0,5:0,5.

Cuvinte-cheie: Sternbergia colchiciflora, Republica Moldova, Cartea Rosie a Republicii Moldova,
conservare, in vitro.

CONSERVATION OF THE SPECIES STERNBERGIA COLCHICIFLORA
WALDST. ET KIT. THROUGH IN VITRO CULTURE

Abstract. Sternbergia colchiciflora Waldst. et Kit. is a critically endangered species, included in
the Red Book of the Republic of Moldova. This species fulfills a decorative role in natural ecosystems
and represents a natural source of products in the medical industry. Research on the conservation of the
Sternbergia colchiciflora species through in vitro culture is being carried out for the first time in our country.

The purpose of this study is to asepticize the plant material of the Sternbergia colchiciflora species
and introduce it into in vitro culture for subsequent multiplication and obtaining a large number of bulbs.

Bulbs and seeds served as initial plant material. Explants grown on three types of nutrient media
supplemented with various concentrations of plant growth regulators. Immature bulbs produced a
higher number of bulbils than bulb fragments on medium V,: MS=100% (with the components of the
basic medium) and additional addition of phytohormones 6 — benzylaminopurine (BAP) of 0,5 mg/l and
naphthylacetic acid (ANA) of 0,25mg/1. The bulbs were replanted on the same type of nutrient medium for
5-6 weeks, developing under the conditions of the growth room, then being transferred to vegetative pots
with a mixture of: peat, sand, perlite in a ratio of 1:0.5: 0.5.

Keywords: Sternbergia colchiciflora, Republic of Moldova, Red Book of the Republic of Moldova,
conservation, in vitro.

INTRODUCERE

Progresul stiintific se caracterizeaza prin utilizarea metodelor biotehnologice in
multiplicarea si conservarea speciilor medicinale si ornamentale, cu diferit grad de
vulnerabilitate, ceea ce permite conservarea materialului fara agenti patogeni, si a
diversitatii genetice pe termen scurt, mediu si lung [5]. Cultura in vitro este un ansamblu
de tehnici care presupun folosirea unor elemente de asepsie si crearea conditiilor unui
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mediu perfect controlat de umeditate, temperatura si lumind [2]. Initierea in vitro
reprezintd o alternativa a regenerdrii speciilor de plante rare si pe cale de disparitie, dat
fiind faptul ca de obicei materialul vegetal este limitat. Prelevarea unor cantitati mici de
tesut din plantd nu dauneaza populatiilor in situ.

Familia Amaryllidaceae este reprezentata de plante perene erbacee, plante cu bulbi
sau rizomi, apartindnd ordinului Asparagales, monocotiledonate. Este unul dintre cele
mai mari grupuri de plante ornamentale bulbifere care sunt solicitate In amenajare,
inverzirea gradinilor de piatra, stanca si totodata este una dintre cele mai amenintate grupe
de plante vasculare superioare. Aceste specii reprezintd un grad nalt de decorativitate
fiind utilizate in aranjamente florale, flori tdiate si ca plante in ghiveci pentru decorarea
interioard, balcoane si terase. Toti reprezentantii familiei contin alcaloizi foarte toxici:
tazetina, licorina, belladina, galantamina etc., despre care se cunoaste cd au activitati
antimicrobiene, antivirale, antitumorale, antileucemice si imunostimulatoare [4].

Obiectul prezentului studiu, Sternbergia colchiciflora Waldst. et Kit. are arealul
in Europa de Sud si Caucaz (Figura 1. A), fiind vulnerabild in mai multe tiri europene
si inclusa in Cartile Rosii ale Cehiei, Slovaciei, Romaniei, Ungariei s.a. In regiunea
Caucaz are statutul de taxon critic periclitat inclus in Cartea Rosie [3]. Habiteaza
poienile stejaretelor cu stejar pufos si colinele stepizate. Sub aspect cantitativ creste
solitar sau in grupuri a cate 3-7 exemplare, formand palcuri mici. Aceasta specie este
inclusa in Anexa a II-a a Conventiei CITES [11].

In Republica Moldova Sternbergia colchiciflora (Ghiocel-de-toamni) este specie
critic periclitata, creste in preajma com. Merenii Noi (1. Anenii Noi), Copanca (Céauseni),
s. Ciumai (r. Taraclia), com. Valeni (Cahul), specia se afld la limita de nord a arealului
(Figura 1. B) [7]. Arealul general al speciei cuprinde Albania, Algeria, Bulgaria, Franta,
Grecia, Ungaria, Iran, Irak, Italia, Krym, Liban-Siria, Maroc, Caucazul de Nord,
Palestina, Romania, Sicilia, Spania, Transcaucazia, Turcia, Ucraina, lugoslavia.

Figura 1. Distributia speciei Sternbergia colchiciflora
A - la nivel mondial [9]; B - in Republica Moldova

Efectivul populatiilor se afla in pericol din cauza impaduririi sectoarelor de stepa.
Factorii limitativi sunt: conditiile extreme la limita arealului; destelenirea sectoarelor de
stepd primara; pasunatul intensiv [6]. Este o planta perena, geofitd, efemeroida. Fructele
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si frunzele se dezvoltd primdvara; fructele se maturizeaza in aprilie. Vara specia este
inactiva, supravietuind sub forma de bulb. Perioada de inflorire este extrem de scurta,
dureaza 2-3 saptdmani (Figura 2. A, B, C), in lunile august-septembrie (in dependenta
de precipitatiile atmosferice, care de obicei sunt sporadice). Este ocrotitd de lege si
inclusa in Cartea Rosie a Republicii Moldova, (ed. a I1I-a) [1].

Sternbergia colchiciflora poate fi inmultita prin seminte si bulbi. Cu toate acestea,
dezvoltarea plantelor din seminte dureazd cinci sau mai multi ani pand cand acestea
infloresc si produc seminte. Totodata, capacitatea de formare a bulbilor este scazuta.
Rata de Inmultire nu este satisfacatoare deoarece, se formeaza 1-2 bulbi pe an, ceea ce
inhiba procesul de Tnmultire a acestei plante si mai mult.

Inmultirea in vitro reprezinti o alternativa a regenerdrii clasice ale speciilor de plante
rare si pe cale de disparitie, dat fiind faptul ¢4, de obicei, materialul vegetal este limitat. In
literatura de specialitate existd foarte putine date referitor la multiplicarea prin cultura in
vitro a speciei Sternbergia colchiciflora, iar cele existente difera mult de la un studiu la altul.

A B C
Figura 2. Sternbergia colchiciflora
A - planta inflorita; B — habitatul; C — aspectul integral

Tehnicile culturii de celule si tesuturi asigura multiplicarea rapida si producerea
materialului vegetal in conformitate cu conditiile aseptice de conservare prin intermediul
culturii in vitro, si permite extinderea subculturii de la cateva luni la cativa ani, in functie
de specie.

MATERIALE SI METODE

Cercetarile au fost realizate in cadrul Laboratorului Embriologie si Biotehnologie al
Gradinii Botanice Nationale (I) ,,Alexandru Ciubotaru”. Pentru realizarea acestui studiu au
fost aplicate protocoale standart promovate in literatura de specialitate cu unele rectificari
privind regimul de sterilizare si obtinerea materialului vegetativ cu scopul introducerii si
micropropagarii acestora prin cultura in vitro, fiind optimizate in dependenta de specificul
obiectului de studiu. In calitate de material biologic au servit bulbi si seminte ale speciei
Sternbergia colchiciflora, acesta fiind colectat in parteneriat cu cercetatorii din cadrul
laboratorului Flora Spontana si Herbar al GBNI ,,Alexandru Ciubotaru”.

Imaginile au fost preluate din Cartea Rosie a Republicii Moldova, editia a IlI-a,
pag. 125, (Figura 1. B), de pe site-ul: https://powo.science.kew.org/taxon/urn:lIsid:ipni.
org:names:66889-1, (Figura 1. A).
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REZULTATE SI DISCUTII

Pentru introducerea speciilor de plante din familia Amaryllidaceae in cultura in
vitro, o etapd importantd reprezintd asepsizarea materialului vegetal. Asepsia este o
conditie a reusitei initierii fiecarei culturi in vitro [8]. Aceasta diferd de la o cultura
la alta, si este realizatd in dependenta de caracteristicile plantei experimentate. Daca
nu sunt respectate conditiile de asepsizare a spatiilor de transfer, vaselor de cultura,
mediului, instrumentelor si materialului biologic adecvat, bacteriile si ciupercile
invadeaza culturile in vitro Intr-un timp foarte scurt, deoarece mediile nutritive utilizate
in acest scop ofera conditii foarte bune de dezvoltare. De obicei plantele colectate din
teren deschis sunt mai infestate comparativ cu cele cultivate in teren protejat. Ingrijirea
prealabila a plantelor stocate poate reduce cantitatea de agenti patogeni a explantelor.
Tratarea plantelor cu reagenti fungicizi sau bactericizi este binevenitd, dar uneori nu
este efecientd in prelevarea tesutului bulbilor in conditii naturale.

Din cauza contamindrii severe a bulbilor din experimentele noastre preliminare,
s-a evitat deteriorarea explantelor n timpul sterilizarii. Explantele prelevate (bulbi) de
la planta-donor au fost uscate in intuneric la temperatura camerei timp de 6 saptamani.
Dupa indepartarea radacinilor si solzilor exteriori uscati, bulbii au fost supusi
tratamentului de sterilizare la suprafatd. Astfel, intai au fost spalati cu atentie sub un
jet de apa curgatoare timp de doua ore. Prima etapd a sterilizarii s-a realizat in solutie
de Tween-20, urmatd de mai multe clatiri pana la disparitia spumei, apoi materialul
vegetal a fost plasat in solutie de KMnO, (0,05%) timp de 20 minute. In a doua etapa
a sterilizarii a fost utilizatd clorura de mercur (0,1%) pentru 7 minute, urmata de trei
spalari repetate cu apa deionizata sterild, timp de 10 minute prin agitare continua pentru
indepartarea sterilizantului. Ulterior, materialul vegetal a fost plasat in solutie de H,O,
de 5% pentru 5 minute, dupa care s-a clatit de 3 ori cu apa distilata autoclavata.

Pentru sterilizarea materialului vegetal s-a determinat concentratia si timpul necesar,
in anumiti reagenti sterilizanti. Astfel, din patru reagenti sterilizanti testati: hipocloritul
de calciu, alcoolul etilic, clorura de mercur si hipocloritul de natriu, cea mai mare
pondere a fost obtinutd in urma utilizarii clorurii de mercur, cu viabilitatea explantelor
de 67,5%. Ceilalti reagenti sterilizanti s-au dovedit a fi neeficienti, evidentiindu-se
infectii de origine micotica si bacteriana la majoritatea explanteler inoculate.

Acest reagent s-a dovedit a fi eficient si pentru asepsizarea semintelor.

Tabelul 1. Reagenti utilizati pentru asepsizare

DURATA VIABILITATEA
I;g REAGENTUL CONCE(IO\XRAIIA STERILIZARII EXPLANTELOR
(MINUTE) (%)
1 | Hipocloritul de natriu 20 30 2
2 | Hipocloritul de calciu 50 20 5
3 | Acool etilic 70 10 0
4 | Clorura de mercur 0,1 7 67,5

Marimea explantului ce urmeaza a fi cultivat prezinta cea mai mare importanta. Cu
cat explantul este mai mare, cu atat echilibrul endogenic al acestuia este mai determinant
si mediul de cultura are o influientd limitata. In cazul explantelor de dimensiuni mici
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directionarea acestuia in sensul dorit se face usor, deoarece explantul este receptiv la
substantele din mediul de culturd, si anume la regulatorii de crestere existenti.

Materialul vegetal pentru initierea culturii in vitro ce a constat din seminte si bulbi
de cca 0,5-1,0 cm in diametru si a fost inoculati pe mediul de bazd Murashige and Skoog,
1962 (MS), cu doze moderate de fitohormoni. In ciuda dificultatilor intalnite in procesul
de sterilizare, explantele de sectiune de bulb sau bulbi intregi au fost cel mai mult utilizati,
datoritd capacititii lor mari de regenerare. In mod obisnuit, astfel de explante au fost
pregatite prin tdierea verticala a bulbilor sterilizati pe suprafata in patru pana la opt segmente,
asigurandu-ne in acelasi timp ca fiecare segment contine o bucata a tesutului placii bazale.

Mediile utilizate au fost cele solide. Daca mediul de culturd nu este potrivit poate
tulbura functiile explantului si declanseaza dediferentierea celulelor, generand calus.
Utilizarea acestui tip de explante este similard unei microbutasiri si este tehnica cea mai
des folosita atunci cand se urmareste micropropagarea pe scara larga a unei specii. De
mentionat faptul ca explantele poseda un fel de memorie a tipului de dezvoltare ce l-au
prezentat in vivo, acest fenomen fiind in special intalnit la speciile lemnoase.

Astfel au fost concepute trei variante de mediu: V,: MS=100% (cu microelemente
si macroelemente din mediul de bazd); V,: MS=100% (cu componentele din mediul
de bazd) cu adaos suplimentar de fitohormoni 6 — benzilaminopurind (BAP) de 0,5
mg/l si acid-naftilacetic (ANA) de 0,25mg/l si V,: MS =100% (cu microelemente si
macroelemente din mediul de bazd) cu adaos suplimentar de 2 mg/I - 2ip (2 izopentil-
adenind), 0,5 mg/l IAA (acid indolilacetic), 3 g/l carbune. Valoarea pH-ului pentru toate
tipurile de medii a fost de 5,6-5,8.

Dupa inocularea explantelor pe variantele de mediu, inoculii au fost expusi 1n
conditiile camerei de crestere, la o temperatura de 26 °C si umiditate atmosferica de
cca 85%, in lipsa luminii — conditii asemanatoare celor naturale. Dupa trei sdptamani
de la inoculare pe mediile nutritive, la explantele (bulbi) inoculate pe mediul V| a fost
observatd oxidarea slaba acestora, fard a fi afectati. Ulterior a fost observata incetinirea
procesului de crestere si formare de microcloni.

\ ", % ,

A B C

Figura 3. Microclonarea bulbilor de Sternbergia colchiciflora
A — Dezvoltarea microclonilor pe planta donor; B — subcultivarea microclonilor regenerati;
C —rizogeneza bulbilor.
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Rezultate optime pentru bulbi au fost inregistrate pe varianta de mediu V, — astfel,
a fost Inregistrata vitalitatea plantulelor de 80% (Figura 3. A, B, C). Aceastd formula de
mediu s-a dovedit a fi eficientd la micropropagarea altor specii de plante bulbifere din
flora spontana (ex. Fritillaria montana Hoppe, Lilium martagon L. etc.) [10]. Pe mediile
V, si V, s-a observat o crestere a bulbilor in volum dar nu a diferentiat microcloni.
Cercetdri de inoculare au fost efectuate si asupra semintelor, asepsizate dupa aceleasi
metode ca bulbii, pe aceleasi medii. Ca rezultat s-a observat ca materialul inoculat nu
s-a infectat, insd rezultate pozitive nu au fost obtinute. Cercetarile asupra semintelor
inoculate continua.

In etapa ex vitro bulbii obtinuti au fost transplantati la rece intr-un ghiveci in
amestec de substrat din: turbad, nisip, perlit in raport de 1 : 0,5 : 0,5. Majoritatea au
incoltit dupa 5-6 saptamani, dezvoltarea plantelor fiind lenta. Pentru a fi transplantati la
adaptare si aclimatizare este necesar ca bulbii sd atingd marimea cuvenita.

Avand in vedere valorile sale ornamentale si proprietatile medicinale, acest studiu
necesita continuitate pentru micropropagarea prin cultura in vitro a speciei Sternbergia
colchiciflora, fiind o modalitate avantajoasa de a produce un numar mare de bulbi intr-
un timp restrans.

CONCLUZII

In acest studiu s-a urmdrit initierea si mobilizarea explantelor de Sternbergia
colchiciflora in conditii in vitro. A fost determinat explantul optim cu dimensiunile
potrivite.

Astfel, s-a determinat regimul de sterilizare a materialului vegetal necesar pentru
introducerea in cultura in vitro. Cel mai bun rezultat pentru asepsizarea materialului
vegetal a fost Inregistrat prin utilizarea clorurii de mercur (0,1 %) timp de 7 minute.

A fost determinat mediul nutritiv care provoaca initierea microclonilor regenerativi
la Sternbergia colchiciflora MS 100% cu adaos suplimentar de fitohormoni 6 —
benzilaminopurina (BAP) de 0,5 mg/I si acid-naftilacetic (ANA) de 0,25mg/l, pH-ul a
fost de 5,6-5,8.

Multumiri. Exprim sincera recunostintd conducdtorului de doctorat, d-nei Nina
Ciorchina, dr., conf. cercet., sef Laboratorul Embriologie si Biotehnologie, pentru
indrumare in realizarea cercetarilor si efectuarea experimentelor si d-lui Veaceslav
Ghendov, dr., conf. cercet., sef Laboratorul Flora spontana si Herbar pentru impartasire
cu date inedite despre localizarea speciei luate 1n studiu si oferirea materialului vegetal
initial necesar pentru cercetare.

Cercetarile au fost realizate cu suportul ANCD in cadrul proiectului de cercetare
si inovare din Programul de Stat: 20.80009.7007.19 ,, Introducerea si elaborarea
tehnologiilor de multiplicare si cultivare prin tehnici conventionale si culturi in vitro a

’

speciilor de plante lemnoase noi”.
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II. CONSERVATION OF BIOLOGICAL DIVERSITY
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DIVERSITATEA CENOTAXONOMICA A VEGETATIEI
REPUBLICII MOLDOVA

Gheorghe POSTOLACHE
Gradina Botanica Nationala (Institut) ,, Al. Ciubotaru”, Chisindau, Republica Moldova

Rezumat. In baza publicatiilor fitosociologice si a cercetarilor proprii a fost elaborat conspectul
cenotaxonomic al sintaxonilor vegetatiei din teritoriul Republicii Moldova pe principiile conceptului
abordat de J. Braun-Blanquet (1964). Sistemul cenotaxonomic este unul de tip ierarhic si inductiv. Unitatea
de bazi este asociatia vegetald. in raport cu aceasta, pentru comunititile de plante vasculare s-au distins
unitati de la cele inferioare spre cele superioare: asociatie, aliantd, ordin, clasi. In baza conspectului
cenotaxonomic a fost evidentiata diversitatea cenotaxonomicd a vegetatiei Republicii Moldova.

Cuvinte-cheie: fitocenoza, comunitate de plante, asociatie vegetald, alianta, ordin, clasa.

THE CENOTAXONOMICAL DIVERSITY OF THE VEGETATION
OF THE REPUBLIC OF MOLDOVA

Abstract. On the basis of the phytosociological publications and our own research, the cenotaxonomic
survey of the syntaxa of the vegetation on the territory of the Republic of Moldova was elaborated according
to the principles of the concept applied by J. Braun-Blanquet (1964). The basic unit is the plant association.
Inrelation to this, for vascular plant communities, units were distinguished from lower to higher: association,
alliance, order and class. Based on the cenotaxonomic view, the cenotaxonomic diversity of the vegetation
of the Republic of Moldova was highlighted.

Keywords: phytocoenosis, plant community, plant association, alliance, order, class.

INTRODUCERE

Primul Prodrom al vegetatiei Republicii Moldova a fost elaborat in anul 1995 in
baza principiilor directiei fizionomic-structurale (Postolache 1995). La inceputul anilor
90 ai secolului trecut Laboratorul Geobotanica si Silvicultura al Gradinii Botanice
Nationale (Institut) ,,Al. Ciubotaru” a initiat cercetarea vegetatiei Republicii Moldova
in baza conceptului J. Braun-Blanquet (1964) [1] care a creat un sistem ierarhic de
clasificare: asociatie, alianta, ordin, clasa. In ultimii 30 de ani a luat amploare cercetarea
vegetatiei conform acestor principii si in alte institutii. Rezultatele cercetarii vegetatiei
au fost reflectate in monografii, teze de doctorat, articole stiintifice, teze la conferinte
si simpozioane si alte lucrari in care se contin descrieri ale comunitatilor de plante din
ariile naturale protejate de stat si alte teritorii. Articolul are ca scop generalizarea acestor
rezultate si elaborarea conspectului cenotaxonomic (Prodromul) al Republicii Moldova
in baza principiilor conceptului J.Braun-Blanquet (1964).
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MATERIALE SI METODE

Descrierea comunitatilor de plante a fost realizatd conform metodologiei scolii
central-europene de fitocenologie (J. Braun-Blaquet, 1964 [1]; A. Borza, N. Boscaiu,
1965 [3]). Pentru identificarea asociatiilor cercetdtorii la etapa de teren au selectat
suprafete cu fizionomie si conditii omogene corespunzdtoare comunitatilor de plante.
In fisele fitocenologice au fost inregistrate date despre asezare, conditiile de biotop
etc. In lista speciilor de plante din relevee s-a notat abundenta-dominanta si frecventa.
Asociatiile de plante au fost identificate In baza speciilor caracteristice si dominante,
comparandu-le cu tabelele sintetice din lucrarile de specialitate: Gh. Coldea, V. Sanda,
A. Popescu, N. Stefan, 1997 [7]; T. Chifu, C. Manzu, Oana Zamfirescu, 2006 [6]; V.
Sanda, K. Ollerer, P. Burescu, 2008 [33]; A. Oprea, 2012 [20]; Gh. Coldea, V. Sanda,
A. Popescu, N. Stefan, A. Oprea, 1. Sarbu, C. Sirbu, A. Indreica, 2015 [8] L. Mucina, H.
Bultmann et al., 2016 [19]; s. a.

Conspectul cenotaxonomic a fost elaborat in baza publicatiilor Vegetatia din
Valea Prutului, autori Tatiana Burac si T. Chifu (2002) [5]; monografia Natura
Rezervatiei “Plaiul Fagului”, autori Gh. Postolache, V. Chirtoaca (2008) [28];
monografia Rezervatia “Prutul de Jos”, autori Gh. Postolache, D. Postolache (2012)
[29]; monografia Pajistile de lunca din Republica Moldova, autor St. Lazu (2014) [14];
monografia Rezervatia “Padurea Domneasca”, autor Gh. Postolache (2017) [30]; teza
de doctorat “Flora si vegetatia din lunca Prutului (Republica Moldova)” [37]; teza de
doctorat "Pacmumenvhwiti nokpoe cmenell i1egodepedicvs J{necmpa: ananus @aopol u
knaccugpuxayus pacmumenvhocmu”’ [44]; teza de doctorat “Vegetatia luncilor raurilor
mici din stanga Prutului de Mijloc” [16]; teza de doctorat “Biodiversitatea fitocenotica
a ariilor protejate forestiere din valea Prutului de Mijloc” [9]; teza de doctorat "Flora
si vegetatia stepelor subdegertice din Republica Moldova™ [34] si alte lucrari [2, 10,
11,12, 15,17, 18, 19, 21, 22, 23, 24, 25, 26, 27, 31, 32, 36, 38, 39, 40, 41, 42, 43, 44].

REZULTATE SI DISCUTII

In baza lucrarilor publicate si a cercetarilor proprii a fost elaborat conspectul
cenotaxonomic al Republicii Moldova, care este prezentat in continuare.

Clasa LEMNETEA MINORIS (R.Tx.1955) De Bolos et Masclans 1955

Syn.: Lemnetea R. Tx. 1955; Lemnetea Koch et R. Tx. in Oberd. 1975
Ordinul Lemnetalia De Bolos et Masclans 1955

Syn.: Lemnetalia R. Tx. 1955
Alianta Lemnion minoris De Bolos et Masclans 1955

Syntaxon syn.: Lemnion gibbae R. Tx. et Schwabe—Braun in R. Tx. 1974; Lem-
no-Salvinion natantis Slavnic 1956

Syn.: Lemnion minoris R. Tx. 1955
Asociatia Lemnetum minoris Oberd. ex T. Miiller et Gors 1960

Syn.: Lemnetum minoris Soo 1927; Lemnetum minoris Oberd. 1957
Asociatia Lemnetum gibbae Miyawaki et J. Tx. 1960

Syn.: Wolffio-Lemnetum gibbae Bennema in Bennema et Westhoff 1943
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Asociatia Lemno-Spirodeletum polyrhizae W. Koch 1954
Syn.: Spirodeletum polyrhzae (Koch 1954) R. Tx. ex Schwabe—Braun in R. Tx. 1974
Alianta Lemno -Salvinion natantis Slavnic 1956
Asociatia Spirodelo-Salvinietum natantis Slavni¢ 1956
Asociatia Wolffietum arrhizae Miyawaki et J. Tx. 1960
Alianta Lemnion trisulcae Den Hartog et Segal 1964
Syn.: Riccio fluitantis-Lemnion trisulcae (Den Hartog et Segal 1964) R. Tx. et
Schwabe in R. Tx. 1974
Asociatia Lemnetum trisulcae Knapp et Stoffers 1962
Syn.: Salvinio natantis-Lemnetum trisulcae Géhu et al. 1995; Lemnetum trisulcae
So6 1927
Alianta Lemno minoris-Hydrocharition morsus-ranae Rodwell et al. 2002
Syntaxon syn.: Hydrocharition morsus-ranae Riibel 1933
Asociatia Hydrocharitetum morsus-ranae van Langendonck 1935
Asociatia Stratiotetum aloides Nowinski 1930
Syn.: Stratiotetum aloides Miljan 1933

Clasa POTAMOGRTONETEA PECTINATI R.Tx. et Prsg 1942
Syn.: Potametea R. Tx. et Preising 1942; Potamogetonetea R. Tx et Preising 1942
Ordinul Potamogetonetalia pectinati 'W.Koch 1926
Syn.: Potamogetonetalia Koch 1926
Alianta Potamogetonion pectinati (W.Koch 1926) Gors 1977
Asociatia Potametum lucentis Hueck 1931
Syn.: Potamogetonetum lucentis Hueck 1931
Asociatia Potamogetonetum perfoliati W. Koch 1928
Asociatia Potamogetonetum crispi So6 1927
Asociatia Potamogetonetum graminei (W.Koch 1926) Passarge 1964
Asociatia Potamogetoneto-Valisnerietum Br.-Bl. 1931
Alianta Parvopotamion Wollmar 1947
Asociatia Elodeetum canadensis Eggler 1933
Alianta Utricularion vulgaris Passarge 1964
Syn.: Utricularion Den Hartog et Segal 1964
Asociatia Lemno-Utricularietum vulgaris So6 1947
Syn.: Lemno-Utricularietum vulgaris So6 1928
Alianta Nymphaeion albae Oberd. 1957
Asociatia Nymphaeetum albae Vollmar 1947
Asociatia Nymphoidetum peltatae Bellot 1951
Syn.: Nymphoidetum peltatae T. Miiller et Gors 1960
Asociatia Trapetum natantis V. Karpati 1963
Syn.: Trapo-Nymphoidetum Oberd 1957
Asociatia Potametum natantis So6 1934
Syn.: Potametum natantis So6 1927; Polygono-Potametum natantis So6 1964
Alianta Ceratophyllion demersi So6 1927
Asociatia Ceratophylletum demersi Hild 1956
Syn.: Ceratophylletum demersi Eggler 1933; Ceratophylletum demersi Den Hartog
et Segal 1964
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Ordinul Callitricho-Batrachietalia Passarghe 1964
Alianta Ranunculion aquatillis Passarge 1964
Asociatia Batracio trichophyllis-Callitrichetum cophocarpae (So6 1927) Pocs in Pocs
et al. 1958
Syn.: Batrachio trichophylli-Callitrichetum cophocarpae So6 1927
Asociatia Najadetum minoris Ubrizsy 1941

Clasa PHRAGMITI-MAGNOCARICETEA Klika in Klika et Novak 1941
Syntaxon syn.: Phragmitetea R. Tx. et Preising 1942
Ordinul Phragmitetalia Koch 1926
Syntaxon syn.: Phragmitetallia Koch 1926 em. Pignatti 1953
Alianta Phragmition comunis Koch 1926
Asociatia Scirpo-Phragmitetum Koch 1926
Syn.: Phragmitetum vulgaris Sod 1927; Schoenoplecto-Phragmitetum communis
(Koch 1926) Eggler 1961; Schirpo-Phragmitetum phragmitetosum So6 1957
Asociatia Scirpetum lacustris Chouard 1924
Syn.: Schoenoplectetum lacustris Eggler 1933
Asociatia Typhetum angustifoliae Pignatti 1953
Syn.: yphetum angustifoliae So6 1927; Typhetum angustifolio-latifoliae Schmale 1939
Asociatia Typhetum latifoliae Lang 1973
Syn.: Typhetum latifoliae So6 1927; Typhetum angustifolio-latifoliae Schmale 1939
Asociatia Typhetum laxmannii Nedelcu 1969
Asociatia Glycerietum maximae Hueck 1931
Asociatia Iretum pseudacori Eggler 1933
Syn.: Irido-Sietum latifoliae Dobrescu et Vitalariu 1979
Asociatia Sparganietum erecti Roll 1938
Asociatia Acoretum calami Schulz 1941
Syn.: Acoretum calami Eggler 1933
Asociatia Butomo-Alismetum lanceolati Segal et Westhoff 1969
Alianta Oenanthion aquaticae Hejny ex Neuhidusl 1959
Syn.: Oenanthion aquaticae Hejny 1948
Asociatia Oenantho aquaticae-Rorippetum amphibiae Lohmeyer 1950
Syn.: Oenanthetum aquaticae So6 1927; Oenanthetum aquaticae Eggler 1933
Asociatia Eleocharito palustris-Hippuridetum vulgaris Passarge 1955
Syn.: Hippuridetum Riibel 1912; Hippuridetum vulgaris Eggler 1933
Asociatia Sagittario-Sparganietum emersi R. Tiixen 1953
Ordinul Magnocaricetalia elatae Pignatti 1953
Alianta Magnocaricion elatae Koch 1926
Asociatia Caricetum paniculatae Wangerin ex von Rochow 1951
Syn.: Caricetum paniculatae Wangerin 1926; Caricetum paniculatae-paradoxae
So6 1927
Asociatia Caricetum acutiformis Eggler 1933
Syn.: Caricetum acuriformis-ripariae Sod (1938) 1947; Caricetum ripario-
acutiformis Kobenza 1930
Asociatia Caricetum vulpinae So6 1927
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Syn.: Caricetum vulpinae Nowinski 1928
Asociatia Caricetum otrubae Burescu 1999; Dihorn (1969) 1970
Asociatia Caricetum vesicariae Br.-Bl. et Denis 1928
Asociatia Eleocharitetum palustris Ubrizsy 1948

Syn.: Eleocharitetum palustris Schennikov 1919; Alismato-Eleocharitetum Mathe’
et Kovacs 1967
Asociatia Galio palustris-Caricetum ripariae Balatova-Tulackova et al. in Grabherr et
Mucina 1993

Syn.: Caricetum ripariae So6 1928; Caricetum ripario-acutiformis Kobendza 1930
Asociatia Phalaridetum arundinaceae Libbert 1931

Syntaxon syn.: Poo palustris-Phalaroidetum arundinaceae Passarge 1955
Asociatia Cariceto-Leucojetum aestivi Dobrescu 1970
Ordinul Bolboschoenetalia maritimi Eggler 1933

Syntaxon syn.: Scirpetalia maritimi (Bilik 1937) Rodwell et al. 2002

Syn.: Bolboschoenetalia maritimi Hejny in Holub et al. 1967; Scirpetalia maritimi
Bilik 1937
Alianta Cirsio brachycephali-Bolboschoenion (Passarge 1978) Mucina in Grabherr et
Mucina 1993

Syn.: Bolboschoenion So6 1945; Bolboschoenion So6 1947
Asociatia Bolboschoenetum maritimi Eggler 1933

Syn.: Bolboschoenetum maritimi So6 1927; Bolboschoenetum maritimi So6 1947
Asociatia Schoenoplectetum tabernaemontanii So6 1947

Syn.: Schoenoplectetum tabernaemontanii So6 1927; Schoenoplectetum
tabernaemontanii Rapaics 1927
Asociatia Schoenoplectum triqueteri Zonnevela 1955
Ordinul Nasturtio-Glycerietalia Pignatti 1953
Alianta Glycerio-Sparganion Br.-Bl. et Sissingh in Boer 1942

Syn.: Glicerion Br.-Bl. et R. Tx. 1943
Asociatia Catabrosetum aquaticae Riibel 1912
Asociatia Glycerietum fluitantis Eggler 1933

Clasa ISOETO-NANOJUNCETEA Br.-Bl. et R. Tx. ex Westhoff et al. 1946
Syn.: Isoeto-Nanojuncetea Br.-Bl. et R. Tx. 1943
Ordinul Nanocyperetalia Klika 1935
Syn.: Cyperetalia fusci Pitsch 1963
Alianta Nanocyperion flavescentis Koch ex Libbert 1932
Syn.: Nanocyperion Koch 1926
Asociatia Eleocharitetum acicularis R. Tx. 1937
Syntaxon syn.: Littorello lacustris-Eleocharitetum acicularis Jouanne 1925
Syn.: Eleocharitetum acicularis Koch 1926; Littorelo-Eleocharitetum Oberd. 957
Asociatia Dichostylido michelianae-Gnaphalietum uliginosae Horvati¢ 1931
Syn.: Dichostylido michelianae-Gnaphalietum uliginosae Timar 1947
Asociatia Cypero fusci-Limoselletum aquaticae (Oberd. 1957) Korneck 1960
Syntaxon syn.: Peplido-Limoselletum Philippi 1968
Asociatia Cyperetum flavescens Koch ex Aichinger 1933
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Syn.: Cyperetum flavescentis Koch 1926; Cyperetum flavesvcenti-fusci Koch 1926
em Philippi 1968
Asociatia Myosuretum minimi (Diem., Liss. et Westh. 1940) R. Tx. 1950
Alianta Verbenion supinae Slavni¢ 1951
Asociatia Pulicario-Menthetum pulegii Slavnic¢ 1951

Clasa ASPLENIETEA TRICHOMANIS Br.-Bl. in Meier et Br.-Bl. 1934 Oberd. 1977
Syn.: Asplenietea rupestris Br.-Bl. in Meier et Br.-Bl. 1934
Ordinul Potentiletalia caulescentis Br.-Bl. in Br.-Bl. Et Jenny 1926
Syn.: Asplenietalia rutae-murariae Oberd. et al 1967
Alianta Cystopteridion Richard 1972
Syn.: Asplenio-Cystopteridietum fragilis (Moor 1945) Oberd 1949
Asociatia Cystopteridetum fragilis Oberdt. 1938
Syn.: Asplenio-Cystopteridetum fragilis (Moor 1945) Oberd. 1949
Asociatia Asplenio-Schiverekietum podolicae Mititelu et al. 1971
Ordinul Turtulo-Cymbalaretalia Segal 1969
Syntaxon syn.: Parietarietalia Rivas-Martinez 1960 ex Br.-Bl 1963 cor.Oberd.1979
Alianta Cymbalario-Asplenion Segal 1969 em. Mucina in Grabherr et Mucina 1993
Asociatia Asplenietum trichomano-rutae-murariae R. Tx.1937
Syn.: Asplenietum rutae-murariae Schiwickerath 1944
Ordinul Asplenietalia septentrionalis Oberd et al. 1967
Syntaxon syn.: Androsacetalia multiflorae Br.-Bl. in Meier et Br.-Bl. 1934
Syn.: Androsacetalia vandelii Br.-Bl. 1934
Alianta Asplenion septentrionalis (Oberd. 1938) Fouquet 1982
Asociatia Asplenietum trichomani-Poetum nemoralis Boscaiu 1971
Syn.: Poetum nemoralis semenicense Borza 1946
Alianta Hypo-Polypodion vulgaris Mucina in Grabherr et Mucina 1993
Asociatia Hypno-Polypodietum vulgaris Jurko et Peciar 1963

Clasa MOLINIO-ARRHENATHERETEA R. Tx. 1937
Syntaxon syn.: Molinio-Juncetea Br.—Bl. ex A. de Bolosy Vayreda 1950
Ordinul Molinietalia caeruleae Koch 1926
Syntaxon syn.: Deschampsietalia Horvatic 1958
Alianta Alopecurion pratensis Passarge 1964
Asociatia Ranunculo repenti-Alopecuretum pratensis Ellmauer et Mucina in Mucina
etal. 1993
Syn.: Alopecuretum pratensis Regel 1925; Alopecuretum pratensis Steffen 1931
Asociatia Agrostideto-Festucetum pratensis So6 1949
Asociatia Festucetum pratensis So6 (1938) 1955
Alianta Calthion palustris R. Tx. 1937
Asociatia Ranunculo repentis-Calthetum palustris
Asociatia Epilobio-Juncetum effusi Oberd. 1957
Syn.: Ranunculus repens-Juncus effusus Pauca 1941
Asociatia Scirpetum sylvatici Ralski 1931
Syn.: Scyrpetum sylvatici Schwickerath 1944; Scirpetum sylvatici Maloch 1935
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Alianta Filipendulo-Petasition Br.-Bl. 1947
Asociatia Filipendulo-Geranietum palustris W. Koch 1926
Asociatia Geranio pratensi-Cirsietum cani Pinzaru, lonita et Jardan 2019
Asociatia Petasitettum hybridi (Dostal 1933) So6
Ordinul Arrhenatheretalia R. Tx. 1931
Syn.: Arrhenatheretalia Pawlowscki 1928
Alianta Arrhenatherion elatioris (Br.-Bl. 1925) W. Koch 1926
Asociatia Arrhenatheretum elatioris (Br.-Bl. 1925) Scherrer 1925; So6 1969
Syn.: Pastinaco-Arrhenatheretum elatioris Passarge 1964
Asociatia Leontodonto autumnalis-Cichorietum intybus Golub et Lysenko ex
Lysenko et Rakov 2010
Alianta Cynosurion R. Tx. 1947
Asociatia Trifolio fragiferi Morariu 1966
Asociatia Trifolio-Lolietum perenni Krippelova 1967
Syntaxon syn.: Lolio-Trifolietum repentis Resm. et al. 1967
Ordinul Potentillo-Poligonetalia R. Tx. 1947
Syntaxon syn.: Agrostietalia stoloniferae Oberd. In Oberd. et al. 1967
Alianta Potentillion anserinae R. Tx. 1947
Asociatia Agrostietum stoloniferae Burduja et al. 1956
Syn.: Agrostis stolonifera Burduja et al. 1956; Rorippo -Agrostietum
Stoloniferae (Moor 1958) Oberd. et Muller in Muller 1961; Rumici crispi-
Agrostietum stoloniferae Moor 1958
Asociatia Agrostetum tenuis Sapeghin 1986
Syn.: Rorippo-Agrostietum stoloniferae (Moor) 1958) Oberd. et T.Muller 1961
Asociatia Ranunculetum repentis Knapp ex Oberd. 1957
Syn.: Ranunculetum repentis Knapp 1946; Ranunculetum repentis Knapp 1948
Asociatia Ranunculo repenti—-Alopecuretum geniculati R. Tx.
Syn.: Rumici crispi-Alopecuretum geniculati R. Tx. 1950; Potentillo anserinae-
Alopecuretum geniculati R. Tx. (1937) 1947
Asociatia Rorippo austriacae-Agropyretum repentis (Timar, 1947) R. Tx. 1950
Syn.: Agropyretum repentis Rav. et al. 1956
Asociatia Poetum pratensis Rav., Cazac. et Turenschi ex Rav. et Mititelu 1958
Syn.: Poetum pratensis Rav., Cazac. et Turenschi 1956; Poa pratensis ssp. angustifolia
Burduja et al. 1956
Asociatia Poetum sylvicolae Buia, Paun, Safta, Pop 1959
Asociatia Poetum trivialis So6 1940
Asociatia Lythro-Calamagrostietum epigei 1. Pop 1968
Asociatia Lythro-Juncetum effusi-inflexi Tudor et al. 1971
Asociatia Potentilletum anserinae Felfoldy 1942
Syn.: Lolio-Potentilletum anserinae Knapp 1946
Asociatia Potentilletum reptantis (Elias, 1974) 1. Pop 1979
Syn.: Potentilletum reptantis Elias 1974
Asociatia Cirsetum cani R. Tx. 1951
Asociatia Lolietum perennis Safta 1943
Asociatia Agropyretum repentis Gors 1966
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Asociatia Medicagni (lupulinae)-Agropiretum repentis Popescu, Sanda, Doltu 1980
Ordinul Plantaginetalia majoris R. Tx. et Presing in R. Tx. 1950

Syn.: Plantaginetalia majoris R. Tx. (1947) 1950
Alianta: Lolio-Plantaginion R. Tx. 1947

Syntaxon syn.: Matricario matricarioides-Polygonion avicularis Rivas-Martinez
1975

Syn.: Polygonion avicularis Br.- Bl. 1931
Asociatia Lolio-Plantaginetum (Linkola, 1921) Beger, 1930 em. Sissingh 1969
Asociatia Sclerochloo-Polygonetum avicularis So6 ex Korneck 1969
Asociatia Poetum annuae Gams 1927

Syn.: Poétum annuae Felfoldy 1942

Clasa THERO-SALICORNIETEA (Pignatti 1953) R. Tx. in R. Tx. et Oberd. 1958
Ordinul Thero-Salicornietalia (Pignatti 1953) R.Tx. in R. Tx. et Oberd.1958
Alianta Thero-Salicornion strictae Br.-Bl. 1933 em. R. Tx. 1950
Asociatia Suaedetum maritimae So6 1927
Asociatia Salicornietum prostratae So6 1964
Syn.: Salicornietum herbaceae So6 1927
Asociatia Puccinelio-Salicornietum Popescu et al. 1987
Asociatia Artemisietum santonici So6 1947 corr. Guterm et Mucina 1993

Clasa PUCCINELLIO-SALICORNIETEA Topa 1939
Syntaxon syn.: Festuco-puccinellietea So6 1968; Crypsietea aculeatae Vicherek 1973
Ordinul Crypsidetalia aculeatae Vicherek 1973
Alianta Cypero-Spergularion salinae Slavni¢ 1948
Asociatia Crypsidetum aculeatum Wenzl 1934 em. Mucina in Mucina et al. 1993
Syn.: Crypsidetum aculeatum Topa 1939
Asociatia Spergularietum salinae (Slavni¢ 1948) R. Tiixen et Volk 1973
Alianta Puccinellion peisonis Wendelberger 1943 em. So6 1957
Syn.: Puccinellion salinariae Wendelberger 1943
Asociatia Lepidietum crassifoliae Topa 1939
Syn.: Lepidietum crassifoliae-Puccinellietum limosae So6 1957
Ordinul Puccinellietalia So6 1947 em. Vicherek 1973
Syn.: Festuco-Puccinellietalia So6 1968
Alianta Puccinellion limosae Klika in Vlach 1937
Asociatia Staticeto-Artemisietum monogynae Topa 1939
Asociatia Puccinellietum limosae Rapaics ex S0 1936
Syn.: Puccinellia limosa Rapaics 1927; Puccinellietum limosae hungaricum So6 1930
Asociatia Puccinellietum distantis So6 1937; Knapp 1948
Asociatia Iridetum halophilae 1. Serbanescu 1965
Asociatia Leuzeetum salinae Ravarut et Mititelu ex Bucur et al. 1967
Syn.: Scorzonero mucronatae-Leuzeetum salinae Sanda et al. 1998
Asociatia Camphorosmetum annuae Wenzl 1934
Syn.: Camphorosmetum ovatae Rapaics 1916; Camphorosmetum annuae Topa 1939
Asociatia Bassietum sedoites Ubrizsy 1948
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Asociatia Hordeetum hystricis Wendelberger 1943
Asociatia Obionetum verriciferae Topa 1939
Ordinul Scorzonero-Juncetalia gerardii Vicherek 1973
Alianta Scorzonero-Juncion gerardii (Wendelberger 1943; Vicherek 1973)
Asociatia Agrostio-Caricetum distantis Soo 1939
Asociatia Taraxaco besarabici-Caricetum distantis Wendelberger 1943
Asociatia Astero tripoli-Juncetum gerardii Smarda 1953

Syntaxon syn.: Scorzonero parviflorae-Juncetum gerardii (Wenzl 1984)
Wendelberger 1943

Syn.: Juncetum gerardii Wenzl 1943
Asociatia Agrostio-Peucedanietum latifoliae Turenschi (1966) 1968 corr Dobrescu et
Covacs 1972
Alianta Beckmannion eruciformis So6 1933
Asociatia Beckmannietum eruciformis Rapaics ex So6 1930

Syn.: Beckmannietum eruciformis Rapaics 1916; Agrostio—Beckmannietum
eruciformis (Rapaics 1916 ) So6 1933
Asociatia Agrostio-Beckmanietum (Rapaics 1916) So6 1933

Clasa FESTUCO-BROMETEA Br.-Bl. et R. Tx in Br.-Bl. 1949

Syn.: Festuco-Brometea Br.-Bl. et R. Tx. 1943; Festuco-Brometea Br.-Bl. et R. Tx.
ex Klika et Hadac¢ 1944
Ordinul Festucetalia valesiacae Br.-Bl. et R. Tx in Br.-Bl. 1949

Syn.: Festucetalia valesiacae Br.-Bl. et R. Tx 1943
Alianta Festucion valesiacae Klika 1931

Syntaxon syn.: Festuco-Stipion capillatae Krausch 1959

Syn.: Festucetum sulcatae Sod 1929; Festucion rupicolae So6 (1940) 1964;
Festucion sulcatae So6 1940
Asociatia Taraxaco serotinae-Festucetum valesiacae (Burduja et al. 1956; Ravarut et
al. 1956)
Sarbu, Coldea et Chifu 1999

Syn.: Festuca valesiaca Burduja et al. 1956; Festucetum valesiacae Ravarut et al. 1956
Asociatia Poo angustifoliae-Festucetum valesiacae Zindcker in Mucina et Kolbek
1993

Syn.: Medicagini-Festucetum valesiacae moldavicum poétosum angustifoliae Bérca
1975

Syn.: Bothriochloa ischaemum Burduja et al. 1956; Bothriochloetum ischaemi
moldavicum Dobrescu 1971
Asociatia Festucetum rupicolae Burduja et al. 1956; corr. Burduja et al. 1972-1973
Asociatia Thymo pannonici-Chrysopogonetum grylli Donita et al. 1992
Asociatia Artemisio austriacae -Poetum bulbosae 1. Pop

Syn.: Poa bulbosa Burduja et al. 1956; Poetum bulbosae Rav. et al. 1956;
Artemisietum austriacae Rav. et al (1956) 1958
Asociatia Cynodonti-Poétum angustifoliae (Rapaics 1927) So6 1957

Syn.: Cynodobetum dactylony Rapaics 1927
Asociatia Ceratocarpo-Euporbietum stepposae Sanda et Popescu 1998
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Syn. Euphorbietum stepposae Rav. et al. 1956; Euphorbia stepposa Burduja et al. 1956;
Ceratocarpetum arenarii Puscaru et Tucra 1960
Asociatia Aegilopsietum cylindricae Buia et al. 1969
Syn.: Aegilopseto cylindricae-Cynodonetum Cartu 1971
Asociatia Agropyro-Kochietum prostratae Zolyomi 1958
Asociatia Bromo squarrosi-Xeranthemetum annui Coroi 2001
Asociatia Agropyretum pectiniformae Dihoru 1970
Asociatia Agropyro pectinati-Stipetum capillatae Burduja et al. 1956
Syn.: Stipa capillata Burduja et al. 1956; Stipetum capilatae moldavicum Barca 1973
Alianta Stipion lessingianae So6 1947
Asociatia Stipetum pulcherrimae So6 1942
Asociatia Jurineo arachnoideae-Stipetum lessingianae So6 1948
Asociatia Stipetum pennatae Prodan 1939
Asociatia Vinco herbaceaei-Stipetum ucrainicae Pinzaru 2020
Alianta Genisto tetragona-Seselion peucedanifolii P. Pinzaru 1997
Asociatia Genisto tetragona-Seselietum peucedanifolii P. Pinzaru 1997
Ordinul Festucetalia vaginatae So6 1957
Alianta Festuco-Mollugion Borza 1961
Asociatia Plantaginetum indicae Buia et al. 1960
Alianta Scabiosion argenteae Boscaiu 1975
Asociatia Trago racemosae-Anthemietum ruthenicae Puscaru et al. 1963

Clasa TRIFOLIO-GERANIETEA SANGUINEI Th. Miiller 1961
Ordinul: Origanetalia vulgaris Th. Miller 1961

Alianta: Geranion sanguinei R. Tx. apud Th. Miiller 1961

Asociatia Inulo ensifoliae-Anthericetum ramosi P. Panzaru et Coldea 2006

Clasa RHAMNO-PRUNETEA Rivas Goday et Borja Carbonell 1961
Syntaxon syn.: Crataego-Prunetea R. Tx. 1962
Syn.: Sambuco-Prunetea Jurko 1964; Sambucetea Doing 1962; Prunetea spinosae
Radke 1980
Ordinul Prunetalia spinosae R. Tx. 1952
Alianta Prunion spinosae So6 1951
Syn.: Prunion fruticosae R. Tx. 1952
Asociatia Pruno spinosae-Crataegetum Hueck 1931
Syn.: Pruno spinosae-Crataegetum So6 1931
Asociatia Crataego monogynae-Cerasetum mahaleb Pinzaru 2021
Asociatia Coryletum avellanae So6 1927
Alianta Prunion fruticosae R. Tx. 1952
Asociatia Prunetum tenellae So6 1951
Asociatia Teucrio chamaedri-Caraganetum fruticis Pinzari et Ruschuk 2021

Clasa SALICETEA PURPUREAE Moor 1958
Ordinul Salicetalia purpureae Moor 1958
Alianta Salicion albae So6 1930



34 JOURNAL OF BOTANY VOL. X1V, NR. 2 (25), 2022

Syn.: Populion albae R. Tx. 1931; Salicion albae R. Tx. 1955; Salicion albae
Moor 1958; Salicion albae T. Miiller et Gors 1958; Salicion triandrae T. Miiller et Gors
1958
Asociatia Salicetum albae Issler 1926

Syn.: Salicetum albae-fragilis R. Tx. 1937
Asociatia Salici-Populetum Meijer-Drees 1936
Asociatia Saponario-Salicetum purpureae (Br.- Bl. 1930) Tschou 1946

Syn.: Salicetum purpureae Wendelberger-Zelinka 1952)

Asociatia Salicetum triandrae Malcuit ex Noirfalise in Lebrun et al. 1955

Syn.: Salicetum triandrae Malcuit 1929; Salicetum triandrae-viminalis (Malcuit
1929) R. Tx. 1948
Asociatia Populetum marylandicae Mititelu 1970

Syn.: Populetum canadensis 1. Lupu 1979
Ordinul Tamaricetalia Borza et Boscaiu 1965
Alianta Artemisio scopariae-Tamaricion Simion et Dihoru 1963
Asociatia Calamagrostio-Tamaricetum ramosissimae Simon et Dihoru 1963

Syn.: Tamaricetum ramosissimae Borza 1931

Clasa ALNETEA GLUTINOSAE Br.-Bl. et Tx. ex Westhoff et al. 1946

Ordinul Alnetalia glutinosae R. Tx. 1937 em Th. Muller et Gors 1958

Alianta Alnion glutinosae Malc. 1929

Asociatia Stellario nemorum -Alnetum glutinosae Lohmeyer 1957
Syn.: Alnus glutinosa- Salix purpurea Pauca 1941; as.Alnetum glutinosae auct. roman.

Alianta Alno-Ulmenion Br.-Bl. et Oberd. 1953

Asociatia Fraxino pannonici-Ulmetum So6 in Aszdd 1936 corr. So6 1963
Syntaxon syn.: Ulmo-Fraxinetum Jurko 1958; Querco-Fraxinetum Horak 1960
Syn.: Fraxino-Ulmetum $06 in Aszdd 1936;

Asociatia Fraxino angustifoliae-Populetum albae (Borza 1937) Mititelu et Burac 1995
Syn.: Populetum albae Borza 1937

Clasa CARPINO-FAGETEA Jankucs ex Passarge 1968
Syn.: Carpino-Fagetea Jankucs 1960; Carpino-Fagetea Br.-Bl. et Vlieger 1937
Jankucs 1960;
Querco-Fagetea Br.-Bl. et Vlieger in Vlieger em. Borhidi 1996
Ordinul Fagetalia sylvaticae Pawlowski in Pawlowski et al 1928
Syn.: Carpino-Fagetalia Scam.et Passarge 1959
Alianta Fagion-dacicum Soo 1960, 1964.
Syn.: Symphyto-Fagion Vida 1959, 1963; Fagion sylvaticae sensu auct.
Asociatia Carpino-Fagetum silvaticae Pauca 1941
Alianta Carpinion dacicum (So6 1964) Boscaiu 1979
Syn.: Lathyro hallersteinii-Carpinenion Boscaiu et al. 1982
Asociatia Euonymo nanae-Carpinetum (Borza 1937) Seghedin et al.1977
Syn.: Querceto-Carpinetum bessarabicum Borza 1937
Asociatia Aro orientalis-Carpinetum (Dobrescu et Kovacs 1973) Tauber 1992
Syn.: Querco robori-Tilio-Carpinetum Dobrescu et Kovacs 1973)
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Asociatia Querco robori-Carpinetum Borza 1937
Asociatia Corylo avellanae-Carpinetum Chifu 1997

Syn.: Evonymo nanae-Carpinetum aegopodietosum podagrariae Chifu 1995;
Asociatia Querco petraeae-Carpinetum So6 et Pocs 1957
As. Querceto-Carpinetum dentariosum. Gheideman et al. 1964
Asociatia Tilio tomentosae-Carpinetum betuli Donitd 1968

Syn.: Querco petraeae-Carpinetum; Tilio tomentosae-Carpinetum degradatum
Dobrescu et Kovacs 1973)

Clasa QUERCETA ROBORI-PETRAEAE Br. -Bl et Tx. 1943
Ordinul Quercetalia roboris R. Tx. 1931
Syntaxon syn.: Quercetalia robori-petraeae Passarge et Hoffmann 1968
Alianta Quercion roboris Malcuit 1929
Asociatia Aceri campestri-Quercetum roboris Bulokhov et Solomeshch 2003
Alianta Genisto germaniacae-Quercion Neuhiusl et Neuhdslova—Novotna 1967
Syn.: Veronica officinalis-Quercion 1.Pop 1971
Asociatia Melico uniflorae-Quercetum petraeae Gergely 1962
Asociatia Melico uniflorae-Tilietum tomentosae (Sanda et Popescu 1971)
Syn.: Tilietum tomentosae Sanda et Popescu 1971
Alianta Ceraso avium-Quercetum roboris Postolache
Asociatia Carici brizoidis-Quercetum roboris Ratiu et al. 1977
Syn.: Querco robori-Caricetum brizoidis Ratiu et al. 1977
Asociatia Quercetum robori-petracae Tx 1937
Syn.: Quercetum petraeae-roboris Borsa 1959
Alianta Quercion petraeae Zolyomi et Jakucs 1957
Asociatia Carici pilosae-Quercetum petraeae Sanda et Popescu 1999
Asociatia Cotino-Querccetum petraeae Gheideman si a.1964.
Alianta Quercion pedunculiflorae Doltu, Popescu et Sanda 1980
Asociatia Quercetum pedunculiflorae Borza 1937
Syn.: Violo suavis-Quercetum pedunculiflorae Donitd 1970; Centaureo
stenolepi-Quercetum pedunculiflorae Donita 1970.
Alianta Querco-Carpinion orientalis Csliros et al. 1968
Asociatia Querco (petraeae)-Carpinetum orientalis (Gancev, 1961) Csuros si Aliona
1968

Clasa QUERCETEA PUBESCENTIS Doing-Kraft ex Scamoni et Passarge 1959
Syntaxon syn.: Quercetea pubescenti-petraeae Jakucs 1960
Syn.: Quercetea pubescentis Doing-Kraft 1955
Ordinul Quercetalia pubescentis Klika 1933
Syntaxon syn.: Quercetalia pubescentis-petraeae R. Tx. 1937
Syn.: Quercetalia pubescentis Br.-Bl. 1931
Alianta Fraxino orni-Cotinetaia So6 1960
Syn.: Orno-Cotinion So6 1960
Asociatia Cotino-Quercetum pubescentis So6 (1931) 1932
Syn.: Galio dasypodi-Quercetum pubescentis Donita 1970;
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Asociatia Irido aphyllae-Quercetum pubescentis Pinzaru 2019
Alianta Aceri tatarico-Quercion robori Zolyomi 1957

Syntax. syn. Quercion pedunculiflorae Doltu, Popescu, et Sanda 1980
Asociatia Aceri tatarico-Quercetum roboris Z6lyomi 1957
Alianta Quercion pedunculiflorae Doltu, Popescu et Sanda 1980
Asociatia Quercetum pedunculiflorae Borza 1937

Clasa ROBINIETEA Jurko ex Hadac et Sofron 1980
Ordinul Chelidonio-Robinietalia pseudoacaciae Jurko ex Hadac et Sofron 1980
Alianta Chelidonio majoris-Robinion pseudoacaciae Hadac et Sofron ex Vitkova 2013
Asociatia Chelidonio majoris-Robinietum pseudoacae Jurko 1963
Asociatia Elytrigio repentis-Robinietum pseudoacaciae Smetana 2002

Syn.: Agropyro-Robinietum pseudacaciae Szab6 1971
Alianta Balloto nigrae-Robinietum pseudoacaciae Jurko ex Hadac et Soron 1980
Asociatia Balloto nigrae Robinietum pseudoacacetum Jurko ex Hada¢ & Sofron 1980
Asociatia Bromo sterilis-Robinietum pseudoacaciae (Poc¢s 1954) So6 1964

Syn.: Agropyro-Robinietum pseudacaciae Szabo 1971
Ordinul Chelidonio-Acerion negundo L. Ishbirdin et A. Ishbirdin 1989
Alianta Ulmeto laevis-Acerio negundo Smetana et al 1998
Asociatia Ulmo laevis-Aceri negundi Smetana et al. 1998

Clasa EPILOBIETEA ANGUSTIFOLII R. Tx. et Preising ex von Rochow 1951
Syn.: Epilobietea angustifolii R. Tx. et Presing in R. Tx. 1950

Ordinul Atropetalia Vlieger 1937
Syn.: Epilobietalia angustifolii (Vlieger 1937) R. Tx. 1950

Alianta Atropion Br.-Bl. ex Aichinger 1933
Syn.: Atropion Br.-Bl. 1930

Asociatia Eupatorietum cannabini R. Tx. 1937

Asociatia Calamagrostietum epigei Juraszec 1928

Clasa GALIO-URTICETEA Passarge ex Kopecky 1969
Syn.: Galio-Urticetea Passarge 1967
Ordinul Lamio albi-Chenopodietalia boni-henrici Kopecky 1969
Syntaxon syn.: Glechometalia hederaceae R. Tx. in R. Tx. et Brun-Hool 1975
Syn.: Galio-Alliarietalia Gors et T. Miiller 1969
Alianta Galio-Alliarion (Oberd. 1957) Lohmeyer et Oberd. in Oberd. et al. 1957
Asociatia Sambucetum ebuli Felfoldy 1942
Asociatia Conio-Chaeropylletum bulbosae 1. Pop 1968
Syn.: Cherophyllum bulbosum Morariu 1943
Asociatia Alliario-Chaeropylletum temuli Lohmeyer 1949
Syn.: Chelidonio-Alliarietum Gors et Miiller 1969
Alianta Aegopodion podagrariae R. Tx. 1967
Asociatia Chaerophylletum aurei Oberd. 1957
Asociatia Chaerophylletum aromatici Neuhdslova-Novtna et al. 1969
Asociatia Urtico-Aegopodietum R. Tx. ex Gors 1968
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Syn.: Urtica dioica-Aegopodium podagraria R. Tx. 1963
Alianta Impatienti noli-tangere-Stachyon sylvaticae Gors ex Mucina 1993
Syn.: Impatienti noli-tangere-Stachyon sylvaticae Gors 1974
Asociatia Cephalalarietum pilosae R. Tx. ex Oberd. 1957
Syn.: Dipsacus pilosus R. Tx. 1942
Ordinul Convolvuletallia sepium R. Tx. 1950 em. Mucina 1993
Syntaxon syn.: Petasitio-Chaerophylletalia Morariu 1967
Alianta Petasition officinalis Sillinger 1933
Syn.: Chaerophyllo-Petasition hibrydi Kopesky 1968
Asociatia Telekio-Petasitetum hybridi (Morariu 1967) Resm. et Ratiu 1974
Syn.: Petasiteto-Telekietum speciosae Morariu 1967
Asociatia Aegopodio-Petasietum hybridi R. Tx. 1947
Asociatia Rumici obtusifoliae-Urticetum dioicae Kornas 1958
Alianta Senecion fluvitilis R. Tx.1950
Asociatia Galegetum officinalis Dobrescu et Vitalaru 1981
Asociatia Calystegietum sepium (R. Tiixen 1947) Passarge 1964
Asociatia Glycirrhizetum echinatum Slavnic¢ 1951
Asociatia Convolvulo-Epilobietum hirsutum Hilbig et al. 1972
Syn.: Epilobium hirsutum Westhoff et Den Held 1969
Asociatia Euphorbietum palustris Westhoff 1969

Clasa ARTEMISIETEA VULGARIS Lohmeyer et al. ex von Rochow 1951
Syn.: Artemisietea vulgaris Lohmeyer et al. in R. Tx. 1950
Ordinul Onopordetalia acanthii Br.-Bl. et R. Tx. et Klika et Hada¢ 1944
Syntaxon syn.: Artemisietalia vulgaris R. Tx. 1947
Syn.: Onopordetalia acanthii Br.-Bl. et R. Tx. 1943; Onopordetalia acanthii Br.-Bl. et
R. Tx. ex von Rochow 1957
Alianta Onopordion acanthii Br.-Bl. et al. 1936
Syn.: Onopordion acanthii Br.-Bl. et al. 1926
Asociatia Onopordetum acanthii Br.-Bl. et al. 1936
Asociatia Carduetum acanthoides Feltoldy 1942
Syn.: Carduetum acanthoides Morariu 1939; Onopordetum acanthi carduetosum
acanthoidis So6 1964
Asociatia Carduetum nutantis (Savulescu 1927) Moraiu 1943
Syn.: Carduetum nutantis Savulescu 1927
Asociatia Potentillo argenteae-Artemisietum absinthii Falinski 1965
Syntaxon.: Artemisietum absinthii Todor et al. 1971
Asociatia Centaureetum calitrapo-ibericae Dobrescu et Kovacs 1972
Syn.: Centaureetum calitrapae Mititelu 1970
Alianta Brachyaction ciliatae 1. Pop et Vitalaru 1971
Asociatia Erigero canadensis-Brachyactetum ciliatae 1. Pop et Vitalaru 1971
Asociatia Ivetum xanthiifoliae Fijalkowschi 1967
Asociatia Ambrosietum artemisiifoliae Vitalaru 1973
Alianta Dauco-Melilotion Go6rs 1966
Syn.: Tussilaginion Szab6 1971
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Asociatia Echio-Melilotetum R. Tx. (1942) 1947
Syn.: Echio-Melilotetum R. Tx. 1942; Melilotetum albi-officinalis Sissingh 1950
Asociatia Tanaceto-Artemisietum vulgaris Sissingh 1950
Syntaxon syn.: Artemisietum vulgaris R. Tx. ex Slavnic 1951
Syn.: Tanaceto-Artemisietum Br.-Bl. 1949
Asociatia Berteroetum incanae Sissingh et Tideman in Sissingh 1950
Asociatia Poo compressae-Tussilaginetum farfarae R. Tx.1931
Alianta Arction lappae R. Tx. 1937
Syntaxon syn.: Rumicion obtusifolii Gutte 1972
Asociatia Arctietum lappae Felfoldy 1942
Syntaxon syn.: Arcto-Ballotetum nigrae Morariu 1943: Leonuro-Ballotetum nigrae
Slavni¢ 1951
Asociatia Cirsietum lanceolati-arvensi Morariu 1943
Syn.: Cirsietum arvensi-lanceolati Mititelu 1972
Asociatia Hyoscyamo-Conietum maculati Slavni¢ 1951
Syntaxon syn.: Conietum maculati 1. Pop 1968; Lamio conietum maculati Oberd. 1957
Asociatia Artemisietum annuae Morariu 1943
Asociatia Lycietum barbarum Felfoldy 1942
Asociatia Urtico urentis-Chenopodietum boni-henrici R.Tx.1937
Asociatia Ailanthetum altissimae Dihoru 1970
Asociatia Galio aparinae-Parietarietum officinalis Popescu et al. 1983
Asociatia Balloto nigrae-Malvetum sylvestris Gutte 1966
Ordinul Agropyretalia repentis Oberd. et al. 1967
Syn.: Agropyretalia intermedii-repentis (Oberd. et al. 1967) T. Miiller et Gors 1969
Alianta Convolvulo arvensis-Agropyrion repentis Gors 1966
Asociatia Convolvulo-Agropyretum repentis Felfoldy 1943
Asociatia Convolvulo-Brometum inermis Elias 1979
Asociatia Lepidietum drabae Timar 1950
Asociatia Lepidio-Agropiretum repentis T. Miiller et Gors 1966
Syn.: Convolvulo-Agropyretum repentis lepidietosum drabae Grigore 1968
Asociatia Capsello-Lepidietum drabae Resm. et Roman 1975
Syn.: Cardario-Violetetum arvensis Stefan et al. 2000

Clasa STELLARIETEA MEDIAE R. Tx. et al. ex von Rochow 1951
Syntaon syn.: Chenopodietea Br.-Bl. in Br.-Bl. et al. 1952; Secalietea Br.-Bl.
in Br.-Bl. et al 1952; Sisimbrietea Gutte et Hilbig 1975
Syn.: Stellarietea mediae R. Tx. et al. in R. Tx. 1950; Chenopodietea Br.-Bl. 1951
Secalietea Br.-Bl. 1951
Ordinul Centauretalia cyani R. Tx., Lohmeyer et Preising in R. Tx. 1950
Syn.: Secalietalia Br.-Bl. 1931; Papveretalia rhoeadis Hiippe et Hofmeister 1990
Alianta Caucalidion lappulae (R. Tx. 1950) von Rochow
Syn.: Caucalidion lappulae R. Tx. 1950; Secalinion Br.-Bl. 1931
Asociatia Ranunculetum arvensis Passarge 1964
Asociatia Consolido-Polygonetum convolvulus Morariu 1967
Syn.: Fagopyro convolvulus- Convolvuletum arvensis Burduja et Diaconescu 1976
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Asociatia Caucalidi-Setarietum Klika 1935
Alianta Veronico-Euphorbion Sissingh ex Passarge 1964
Syntaxon syn.: Fumario-Euphorbion T. Miiller in Gors 1966
Syn.: Veronico-Euphorbion Sissingh 1942; Veronico-Euphorbion Knapp 1971
Asociatia Setario-Veronicetum politae Oberd. 1957
Asociatia Lamio-Veronicetum politae Kruseman et Vlieger 1939
Syn.: Lamio-Veronicetum politae Kornas 1950
Asociatia Galio aparine-Galeopsietum tetrahiti Horeanu et Stefan 1987
Asociatia Galeopsietum speciosae Kruseman et Vlieger 1939
Alianta Panico-Setarion Sissinhg in Westhoff et al. 1946
Asociatia Echinochloo-Setarietum viridis Sissingh et al. 1940
Asociatia Stellarietum mediae Hadac 1969
Asociatia Polygonetum avicularis Gams 1927
Ordinul Eragrostietalia J. Tx. ex Poli 1966
Syn. Eragrostietalia J. Tx. 1961
Alianta Amarantho-Chenopodion albi Morariu 1943
Asociatia Amarantho-Chenopodietum albi Morariu 1943
Asociatia Xanthietum spinosi Felfoldy 1942
Asociatia Aristolochio-Convolvuletum arvensis Ubzizssy 1967
Asociatia Portulacetum oleracea Felfoldy 1942
Syn. Digitario-Portulacetum Timar et Bodrogk 1955
Asociatia Cirsio-Convolvuletum arvensis Burduja et Diaconescu 1976
Ordinul Sisymbrietalia J. Tx. in Lohmeyer et al. 1962
Syn.: Sisymbrietalia J. Tx. in Matuszkiewicz 1962
Alianta Sisymbrion officinalis R. Tx. Lohmeyer et Preising in R. Tx 1950
Asociatia Capsello-Descuranietum sophiae Mucina in Mucina et al. 1993
Pseudonym: Sisimbrietum sophiae Kreh 1935
Asociatia Hordeum murini Libbert 1933
Syn.: Bromo sterilis-Hordeetum murini R. Tx. 1959
Asociatia Erigeronto-Lactucetum serriolae Lohmeyer in Oberd. 1957 em. Mucina 1978
Syntaxon syn.: Conyzo-Lactucerum serriolae Lohmeyer in Oberd. 1957
Asociatia Linario vulgaris-Brometum tectorium Knapp 1961
Syn.: Descuranio-Brometum tectori Burduja et al. 1969
Asociatia Atriplexetum tataricae (Borza 1926) Ubrizsy 1949
Asociatia Chenopodio-Xanthietum strumarii 1. Pop 1968 corr. Coroi 1999
Cyntaxon syn.: Xanthio strumarii-Chenopodietum 1. Pop 1968
Asociatia Hordeo murini-Cynodonetum dactyloni Felfoldy ex Borhidi 1999
Syn.: Cynodonetum dactyloni Felfoldy 1942
Asociatia Cannabinetum ruderalis Morariu (1943) 1970
Syn.: Cannabinetum sativae Morariu 1943
Asociatia Brometum arvensis (Serbanescu 1957) Kiss 1964
Syn.: Bromus arvensis Serbanescu 1957
Alianta Atriplicion nitens Passarge 1978
Asociatia Cynodonto-Atriplicetum tataricae Morariu 1943
Syntaxon syn.: Atriplecetum tataricae Ubrizsy 1949
Syn.: Atriplecetum tataricae Prodan 1923
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Alianta Malvion neglectae (Gutte 1966) Hejny 1978
Asociatia Malvetum pusillae Morariu 1943
Asociatia Chenopodio vulgariae-Urticetum urens So6 1971

Clasa BIDENTETEA TRIPARTITI R. Tx. et al. ex von Rochow 1951
Syn.: Bidentetea tripartiti R. Tx. et al. 1950
Ordinul Bidentetalia tripartiti Br.-Bl. et R. Tx. ex Klika et Hadac¢ 1944
Syn.: Bidentetalia tripartiti Br.-Bl. et R. Tx. 1943
Alianta Bidention tripartiti Nordhagen 1940 em. R. Tx. in Poli et J. Tx. 1960
Asociatia Polygono hydropiperi-Bidentetum tripartiti Lohmeyer in R. Tx. 1950
Syntaxion syn.: Polygonetum hydropiperi Passarge 1965
Syn.: Bidentetum tripartiti W. Koch 1926
Asociatia Polygono lapathifolii-Bidentetum tripartiti Klika 1935
Asociatia Bidentetum cernui Kobenza 1948
Syn.: Bidentetum cernui Slavni¢ 1951
Asociatia Ranunculetum scelerati R. Tx. ex Passarge 1959
Syn.: Rumici-Ranunculetum scelerati Oberd. 1957
Asociatia Rumici-Alopecuretum aequalis Cartu 1972
Syn.: Alopecuretum aequalis So6 1927
Alianta Chenopodion rubri R. Tx. in Poli et J. Tx. 1960
Syntaxon syn.: Chenopodion glauci Hejny 1974
Syn.: Chenopodion fluviatile R. Tx. 1960
Asociatia Chenopodietum rubri Timar 1947
Syntaxon syn.: Chenopodietum glauco-rubri Lohmeyer in Oberd. 1957
Asociatia Echinochloo-Polygonetum lapathifolii So6 et Csiirds 1974.

In baza conspectului cenotaxonomic elaborat comunititile de plante din teritoriul
Republicii Moldova sunt atribuite la 250 asociatii vegetale, 80 aliante, 40 ordine si 22
clase (Tabelul 1).

Vegetatia acvatica include 23 asociatii dintre care 9 asociatii din clasa Lemnetea
minoris de Bolos et Masclans 1955 si 14 asociatii din clasa Potameteta pectinati Klika
in Klika et Novak 1941. Semnificativ este faptul, ca n cadrul vegetatiei acvatice au
fost Inregistrate 6 asociatii cu valoare conservativa foarte mare, cum ar fi: Spirodelo-
Salvinietum natantis Slavni¢ 1956, Hydrocharitetum morsus-ranae van Langendonck
1935, Stratiotetum aloides Nowinski 1930, Nymphaeetum albae Vollmar 1947,
Nymphoidetum peltatae Bellot 1951 si Trapetum natantis V. Karpati 1963.

Pajistile din luncile raurilor includ cea mai mare diversitate a comunitatilor de
plante — 87 asociatii vegetale. Cele mai reprezentative sunt pajistile mezofile, care
intrunesc 32 asociatii vegetale, atribuite la clasa Molinio-Arrhenateretea R. Tx. 1937.
Pajistile palustre sunt mai putin numeroase — 33 asociatii atribuite la clasa Phragmiti-
Magnocaricetea Klikain Klika et Novdk 1941 si 6 asociatii la clasa Isoeto-Nanojuncetea
Br.-Bl. et R. Tx. ex Westhoffet al 1946. Majoritatea fitocenozelor din pajistile halofile
(18 asociatii atribuite la 5 aliante si 3 odrine) sunt din clasa Puccinellio-Saliconietea
Topa 1939. 4 asociatii sunt incadrate in clasa Thero-Salicornietea (Pignatti 1953) R.
Tx. in R. Tx. et Oberd. 1958.
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Tabelul 1. Diversitatea cenotaxonomica a vegetatiei Republicii Moldova

EE g = = Clase
£ | 2| 2| S
Vegetatie 9 4 1 Lemnetea minoris de Bolos et Masclans 1955
acvaticd 14 6 2 Potamogetea pectinati Klika in Klika et Novdk 1941
Vegetatia 27 5 4 I1‘\’Ihmygmiti—Magnocaricetea Klica in Klika et
S ovdk 1941
pajistilor Isoéto-Nanojuncetea Br.-Bl. et R. Tx. ex Westhoff
palustre 6 2 1
et al. 1946
Vegetatia
pajistilor 32 7 4 Molinio-Arrhenateretea R. Tx. 1937
mezofile
Vegetatia 4 1 1 Thero-Salicornietea (Pignatti 1953) R. Tx. in R.
pajistilor Tx. et Oberd. 1958
halofile 18 5 3 Puccinellio-Saliconietea Topa 1939
Vegetatia 20 5 2 Festuco-Brometea Br.-Bl. et R. Tx. in Br.-Bl. 1949
p(;lé 12:;1;); 1 1 1 Trifolio-Geranietea T. Muller 1961
Vegetatie 5 4 3 Asplenietea trichomanis (Br.-Bl. in Meier et Br.-
petrofila Bl. 1934) Oberd. 1977
Rhamno-Prunetea Rivas Goday et Borja Carbonell
> 2 U 11961
6 2 2 Salicetea purpureae Moor 1958
3 2 1 Alnetea-Glutinosae Br.-Bl. et Tx. 1943
Vegetatie 7 2 1 Carpino-Fagetea Jakucs ex Passarge 1968
forestiera 9 6 1 Quercetea robori-Petraeae Br.-Bl. et Tx. 1943
3 3 1 Quercetea pubescentis Doing-Kraft ex Scamoni et
Passarge 1959
5 3 2 Robinietea Jurko ex Hadac et Sofron 1980
> 1 1 Epilobiotea angustifolii R. Tx. et Preising ex von
Rochhow 1951
. 15 5 2 Galio-Urticetea Passarge ex Kopecky 1969
Vegetatie Artemiset. Igaris Lohmeyer et al. ex von
antropogend | 26 5 5 rtemisetea vulgaris Vi .
Rochow 1951
26 7 3 Stellarietea mediae R. Tx. et al. ex. von Rocow 1951
7 2 1 Bidentea tripaartiti R. Tx. ex von Rochow 1951
Total 250 80 40 22

Pajistile din stepe se caracterizeaza printr-o diversitate mai redusa a cenotaxonilor
— 21 asociatii atribuite la 5 aliante, 2 ordine si clasa Festuco-Brometea Br.-Bl. et R. Tx.
in Br.-Bl. 1949. Cea mai numeroasa este alianta Festucion valesiacae Klika 1931 ce

include 12 asociatii.

Vegetatia forestiera se caracterizeaza printr-o diversitate mai redusa a cenotaxonilor
— 38 asociatii atribuite la 18 aliante, 9 ordine si 7 clase.

Vegetatia antropogena este foarte diversd — 81 asociatii ceea ce indica un grad
inalt de antropizare a teritoiului. Cele mai numeroase sunt clasele Artemisetea vulgaris
Lohmeyer et al. ex von Rochow 1951 — 28 asociatii si clasa Stellarietea mediae R. Tx.
et al. ex. von Rocow 1951 — 26 asociatii.
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CONCLUZII

A fost elaborat conspectul cenotaxonomic (Prodromul) a vegetatiei Republicii
Moldova pe principiile conceptului J. Braun-Blanquet (1964). Comunitatile de plante
din acest teritoriu au fost atribuite la 250 asociatii vegetale, care fac parte din 80 aliante,
40 ordine si 22 clase.

Fitocenozele acvatice sunt atribuite la 23 asociatii, pajistile de lunca la 87
asociatii, pajistile de stepa la 21 asociatii, fitocenozele forestiere la 38 asociatii si cele
antropogene (inclusiv cele din clasa Robinietea) la 81 asociati vegetale. Cea mai mare
diversitate cenotaxonomica a fost inregistrata in pajistile din luncile raurilor.

Cercetarile au fost realizate in cadrul proiectului de cercetare si inovare
20.80009.7007.01 ,,Evaluarea vegetatiei spontane din Republica Moldova pentru
conservarea §i utilizarea durabila a diversitatii plantelor si resurselor genetice vegetale
in contextul adaptarii la schimbarile climatice”.
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Abstract. As a result of the research conducted, the vegetation of the Pontic-Balkan limestone hill
areas, has been separated in a new class — JURINETEA STOECHADIFOLIAE Pinzaru, cl. nova. It consists
of pioneer, xerophilous, calcicolous phytocoenoses, characterized by the predominance of chamaephyte
species. The class JURINETEA STOECHADIFOLIAE Pinzaru included 2 orders and 4 alliances: Ord.
Seselietalia besseriani Pinzaru ord. novo, hoc loco with the alliances Pimpinello-Thymion zygioidis
Dihoru 1970 and Genisto tetragonae-Seselion besseriani Pinzaru 1997 corr. h. 1. and Ord. Thymo calcarei-
Hyssopetalia montani Didukh 1989 corr. hoc loco, with two alliances: Euphorbio petrophilae-Thymion
calcarei Didukh 1989 corr. h. 1., Sileno spergulifoliae-Artemision hololeucae Didukh 1989 corr. h. 1.

Keywords: JURINETEA STOECHADIFOLIAE cl. nova, coenotaxonomy, calcicolous vegetation of
the Pontic-Balkan area.

CLASA JURINETEA STOECHADIFOLIAE PINZARU CL NOVA
PE COLINELE CALCAROASE PONT-BALCANICE

Rezumat. In aceasti lucrare vegetatia calcarelor pont-balcanice, din etajul colinar, este individualizata
intr-o clasd noud — JURINETEA STOECHADIFOLIAE Pinzaru, cl. Nova. Aceasta include fitocenoze
pionere, xerofile, calcicole, cu predominarea speciilor camefite. Clasa JURINETEA STOECHADIFOLIAE
Pinzaru cl. nova cuprinde 2 ordine si 4 aliante: Ord. Seselietalia besseriani Pinzaru ord. novo, hoc loco, cu
aliantele Pimpinello-Thymion zygioidis Dihoru in Dihoru et Donitd 1970 si Genisto tetragonae-Seselion
besseriani Pinzaru 1997 corr. h. 1. si Ord. Thymo calcarei-Hyssopetalia montani Didukh 1989 corr. h. 1. cu 2
aliante: Euphorbio petrohilae-Thymion calcarei Didukh 1989 corr. h. 1. si Sileno spergulifoliae-Artemision
hololeucae Didukh 1989 corr. h. 1.

Cuvinte-cheie: JURINETEA STOECHADIFOLIAE cl. nova, cenotaxonomie, vegetatie calcicola,
Ponto-Balcani.

INTRODUCTION

Several phytosociologists contributed to the study of the vegetation of Pontic-
Balkan limestone hill areas, grouping plant communities into various coenotaxonomic
units. Thus, the xerophilous vegetation of the limestone hills of Dobrogea (Romania)
and Bulgaria (northeast) was grouped in all. Pimpinello-Thymion zygioidis Dihoru in
Dihoru et Donita 1970, ord. Stipo pulcherrimae-Festucetalia pallentis Pop 1968, cl.
FESTUCO-BROMETEA Br.-Bl. et Tx. ex So6 1947 [4, 7, 25] or in ord. Festucetalia
valesiacae Br.-Bl. et R. Tx. ex Br.-Bl. 1949 [3, 24, 26].

The vegetation of limestone hill areas of the southwestern Central Russian Upland
was grouped in the order Thymo cretacei-Hyssopetalia cretacei Didukh 1989, with the
alliances Euphorbio cretophilae-Thymion cretacei Didukh 1989 and Sileno supinae-
Artemision hololeucae Didukh 1989, in the class FESTUCO-BROMETEA Br.-Bl.
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et Tx. ex So6 1947 [5, 6, 21]. Later, in 1996, the chalky outcrop communities were
assigned to the new class HELIANTHEMO-THYMETEA Romashchenko et al. 1996,
with the order Thymo cretacei-Hyssopetalia cretacei Didukh 1989, in which there are
three alliances: Artemisio hololeucae-Hyssopion cretacei Romashchenko et al. 1996 [=
Sileno supinae-Artemision hololeucae Didukh 1989], Euphorbio cretophilae-Thymion
cretacei Didukh 1989 and Centaureo carbonatae-Koelerion talievii Romashchenko
et al. 1996 [9-11, 20]. In European Vegetation the order Thymo cretacei-Hyssopetalia
cretacei Didukh 1989, with two alliances: Artemisio hololeucae-Hyssopion cretacei
Romashchenko et al. 1996 [= Sileno supinae-Artemision hololeucae Didukh 1989]
and Euphorbio cretophilae-Thymion cretacei Didukh 1989. is included in the class
FESTUCO-BROMETEA Br.-Bl. et Tx. ex So6 1947, while the all. Centaureo
carbonatae-Kolerion talievii Romashchenko et al. 1996 is included within the ord.
Festucetalia valesiacae So6 1947 [13].

The vegetation of limestone hills of the Republic of Moldova was grouped in al.
Genisto tetragonae-Seselion besseriani Pinzaru 1997 corr. h. 1. [15, 16].

In this article, the author presents a new classification of the pioneering, xerophilic
vegetation on the Pontic-Balkan limestone hills, based on the phytocoenological
investigations carried out in the field, in South-Eastern Europe (Bulgaria, Romania, the
Republic of Moldova) and the critical analysis of publications regarding this type of
vegetation throughout the range of distribution.

MATERIALS AND METHODS

The phytosociological research was carried out by the author, in the field, in
Bulgaria (on the limestone slopes of the Black Sea coast between Kavana and Balchik),
in Romania (Constanta county: Cotul Vaii and Tulcea county: Jurilovca communes), R.
Moldova (Dniester and Prut basins), Ukraine (upper Dniester basin). The publications
on the vegetation of limestone areas of southern Ukraine and Russia (southwester part
of the Central Russian Plateau) [5, 6, 9, 10, 12, 20, 27], from Bulgaria [24, 25] and from
Romania [3, 4, 7, 8, 26] werw analyzed. The phytosociological investigations are carried
out based on the methods of the Central European School [2]. Species nomenclature
followed [1, 14, 17, 18, 19, 22, 28].

RESULTS AND DISCUSSIONS

As a result of the phytosociological research carried out in the field and the
critical analysis of the publications regarding the classification of the vegetation of
the Pontic-Balkan limestone hills, a new classification of the vegetation in question
has been proposed. The described phytocoenoses are a type of pioneer vegetation on
limestone substrate, with a group of Pontic-Balkan, Pontic-Mediterranean species
and some characteristic endemic species, which practically do not grow in the steppe
phytocoenoses or, if they occur, then only at contact zone; in the floristic composition
of the phytocoenoses, chamaephytes predominate quantitatively, a fact that allowed
us to individualize this grouping into a separate class. The authors of the class
HELIANTHEMO-THYMETEA Romashchenko, Didukh et Solomakha 1996, did not
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take into account the entire range of distribution of this type of vegetation, grouping
only the calcicolous vegetation from the south of Ukraine and Russia. On the other
hand, some species considered as characteristic of the class, later became synonyms,
and others would really belong to the class FESTUCO-BROMETEA and only a small
group of endemic species characterize the described associations.

The order Thymo calcarei-Hyssopetalia montani Didukh 1989 corr. h. 1. is proposed
to be included in the class JURINETEA STOECHADIFOLIAE Pinzaru cl. nova, which
groups pioneer, xerophilous vegetation, formed on bare limestones or covered with
rendzinic soil from the Pontic-Balcan hilly area, radically different from the steppe
vegetation of class FESTUCO-BROMETEA Br.-Bl. et Tx. ex So6 1947, both from an
ecological point of view and according to the floristic composition.

JURINETEA STOECHADIFOLIAE Pinzaru cl. nova, h. 1.

It consists of pioneer, xerophilous, calcicolous vegetation, which occurs on
limestone slopes of the Pontic-Balkan limestone hill area.

Syn.: incl. HELIANTHEMO-THYMETEA Romashchenko, Didukh et Solomakha
1996, Ukr. Phytocoen. coll. 1: 49-62.

Ty pus: Ord. Seselietalia besseriani Pinzaru ord. nov. h. 1.

Diagnostic species: Jurinea stoechadifolia [= J. brachycephala), Allium inaequale,
Anthericum ramosum, Astragalus vesicarius var. vesicarius [= A. albidus], Bromus
riparius, Bupleurum falcatum, Carex humilis, Centaurea ruthenica, C. salonitana,
Cephalaria uralensis, Dianthus pseudarmeria, Echinops ruthenicus, Erysimum
odoratum, Euphorbia glareosa, E. seguieriana, Gypsophila glomerata [= G. pallasii],
Haplophyllum suaveolens, Helianthemum canum [= H. cretaceum, H. cretophilum], H.
nummularium, Koeleria splendens [= K. moldavica], Leontodon biscutellifolius, Linum
tauricum, L. tenuifolium, Minuartia setacea, Odontites luteus [= Orthantha luteal,
Onosma visianii, Pimpinella tragium [P. titanophila, P. lithophila), Polygala sibirica,
Psephellus marschallianus [= Centaurea marschalliana), Scabiosa ochroleuca,
Scutellaria supina [= S. verna], Silene spergulifolia [= S. supina], Teucrium montanum
var. montanum.

The class comprises two orders: Seselietalia besseriani Pinzaru ord. novo, hoco
loco and Thymo calcarei-Hyssopetalia montani Didukh 1989 corr. hoco loco.

Ord. Seselietalia besseriani Pinzaru ord. novo, h. 1.

Includes pioneer, xerophilic vegetation on calcareous slopes in South-Eastern
Europe (Bulgaria, Romania, Republic of Moldova) and Ukraine (upper Dniester basin,
Black Sea lowlands).

Ty p us: All. Genisto tetragonae-Seselion besseriani Pinzaru 1997 corr. h. 1.

Diagnostic species: Seseli besserianum [23], Astragalus glaucus, Jurinea mollis,
Inula ensifolia, Clinopodium nepeta [= Calamintha nepeta), Colchicum triphyllum,
Convolvulus cantabrica, Galium volhynicum, Goniolimon besserianum, Koeleria brevis
[=K. lobata], Minuartia glomerata, Odontarrhena muralis, Ornithogalum amphibolum,
Paronychia cephalotes, Potentilla pedata, Scabiosa argentea, Scorzonera austriaca, S.
mollis, Thymus glabrescens [= Th. % dimorphus auct. mold.].
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The order comprises two alliances: Genisto tetragonae-Seselion besseriani
Pinzaru 1997 corr. h. 1. and Pimpinello-Thymion zygioidis Dihoru 1970.

Al. Genisto tetragonae-Seselion besseriani Pinzaru 1997 corr. hoco loco

1t includes pioneer, xerophilous, West-Pontic vegetation on the limestone outcrops
of Middle and Lower Sarmatian age in the of Republic of Moldova and Ukraine (West).

Basionymum: Genisto tetragonae-Seselion peucedanifolii Pinzaru 1997, Depon.
L.C.S.I.TE. Chiginau, nr. 1469-M, p. 2

Syn.: all. Poetntillo arenariae-Linion czerniaevii Krassova et Smetana 1999, Ukr.
Phytocoen. col. Ser. A. 1-2(12-13): 21-30.

Ty pus: Genisto tetragonae-Seselietum besseriani Pinzaru 1997 corr. h. 1. /Genisto
tetragonae-Seselietum peucedanifolii Pinzaru 1997, Depon. [.C.S.I.TE. Chisinau, nr.
1469-M, p. 3/

Diagnostic species: Genista tetragona, Seseli besserianum, Astragalus vesicarius
var, angelica [= A. pseudoglaucus auct. mold.], A. monspessulanus var. praecox,
Campanula glomerata subsp. cervicarioides forma xeniae, Convolvulus lineatus,
Gypsophila collina, Odontarrhena obtusifolia, Seseli hipppomarathrum, Sesleria
heufleriana, Taraxacum hypanicum, Teucrium montanum var. reuticum [=T. reuticum],
Thymus moldavicus [= Th. calcareus auct. mold.], Th. coldeae, Th. sibthorpii.

All. Pimpinello-Thymion zygioidis Dihoru in Dihoru et Donita 1970,
Flora si vegetatia Podisului Babadag: 226-227

1t includes pioneer, xerophilous, calciphilous vegetation of the Balkan-Dobrogean
region.

Diagnostic species: Thymus zygioides, Pimpinella tragium [= P. litophila), Achillea
clypeolata, Allium saxatile, Agropyron brandzae, Artemisia lerchiana, Artemisia
pedemontana, Astragalus spruneri, Bupleurum boissieri [= B. uechtritzianum)], Centaurea
Jjankae, Dianthus nardiformis, Crupina vulgaris, Gagea bohemica [= G. callieri), Festuca
callieri, Goniolimon incanum, Iris suaveolens, Jasminum fruticans, Linum linearifolium,
L. trigynum, Matthiola odoratissima, Minuartia adenotricha, Odontarrhena caliacrae [=
Alyssum caliacrae], Onosma taurica, Potentilla bornmuelleri, Satureja coerulea, Scandix
australis, Scutellaria sosnovskyi, Ziziphora capitata.

Ord. Thymo calcarei-Hyssopetalia montani Didukh 1989 corr. h. 1.

1t includes pioneer, xerophilous vegetation, occurring on the chalk outcrops of the
hilly regions of the southwestern Central Russian Upland.

Basio.: Thymo cretacei-Hyssopetalia cretacei Didukh 1989, Ukr. Bot. J. 46(6): 17.

Ty pus: Euphorbio petrophilae-Thymion calcarei Didukh 1989 corr. h. 1. [Basio.:
Euporbio cretophilae-Thymion cretacei Didukh 1989, Ukr. Bot. J. 46(6): 17].

Diagnostic species: Thymus calcareus [= Th. cretaceus], Hyssopus officinalis
subsp. montanus [= H. cretaceus), Alyssum lenense, Asperula tephrocarpa [= A.
creticola), Astragalus albicaulis, Clausia aprica, Elytrigia stipifolia, Festuca cretacea,
Gypsophila oligosperma, Hedysarum ucrainicum, Onosma simplicissima, Genista elata
[= Genista tinctoria auct. uct.], Linum pallasianum, L. ucrainicum, Silene cretacea.
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The order comprises two alliances: Euphorbio petrophilae-Thymion calcarei
Didukh 1989 corr. h. 1. and Sileno spergulifoliae-Artemision hololeucae Didukh 1989
corr. h. 1.

All. Euphorbio petrophilae-Thymion calcarei Didukh 1989 corr. h. 1.

Pioneer xerophilic vegetation on chalk outcrops in the Southern regions of the
Siverskii Donetsk river valley.

Basio.: Euporbio cretophilae-Thymion cretacei Didukh 1989, Ukr. Bot. Journ.
46(6): 17

Ty p us: ass. Euphorbio petrophilae-Jurinetum stoechadifoliae Didukh 1989
corr. h. 1. [Basio.: Euphorbio cretophilae-Jurinetum brachycephalae Didukh 1989,
Ukr. Bot. J. 46(6): 20].

Diagnostic species: Euphorbia petrophila [= E. cretophilal, Thymus calcareus
[=Th. cretaceus], Artemisia salsoloides [= A. tanaitica], Brassica elongata subsp.
pinnatifida [= Erucastrum cretaceum), Centaurea lavrenkoana, Diplotaxis cretacea,
Genista albida [= G. scythical, Gypsophila litwinowii, Hedysarum cretaceum, H.
grandiflorum, Helichrysum tanaiticum, Jurinea cretacea, Linaria cretacea. Lepidium
meyeri, Onosma tanaitica, Paronychia taurica, Scabiosa isetensis.

All. Sileno spergulifoliae-Artemision hololeucae Didukh 1989 corr. h. 1.

Pioneer xerophilic vegetation on the steep eroded chalk outcrops of the southern
regions of the Central Russian Upland.

Basio.: Sileno supinae-Artemision hololeucae Didukh 1989, Ukr. Bot. Journ.
46(6): 20

Syn. [9]: Artemisio hololeucae-Hyssopion cretacei Romashchenko et al. 1996,
Ukr. Phytocoen. coll. 1: 54

Ty pus: ass. Artemisio hololeucae-Polygaletum mediterraneae Didukh 1989 corr.
h. 1. [Basio.: ass. Artemisio hololeucae-Polygaletum cretaceae Didukh 1989, Ukr. Bot.
Journ. 46(6): 20; Syn. [9]: ass. Sileno supinae-Matthioletum fragrantis Didukh 1989,
Ukr. Bot. Journ. 46(6): 20; ass. Thymo cretacei-Hyssopetum cretacei Didukh 1989, Ukr.
Bot. Journ. 46(6): 17].

Diagnostic species: Silene spergulifolia [= S. supina), Artemisia hololeuca,
Androsace villosa subsp. koso-poljanskii, Artemisia argyi [= A. nutans|, Linaria
cretacea, Matthiola fragrans, Plantago maritima subsp. ciliata [= P. salsa), Polygala
nicaeensis subsp. mediterranea [= P. cretacea), Scrophularia cretacea.

CONCLUSIONS

The class JURINETEA STOECHADIFOLIAE Pinzaru represents the pioneering,
xerophilic vegetation that grows on bare limestone or covered with rendzina soil, rich in
calcareous gravel, on Pontic-Balkan limestone hill areas.

Diagnostic species of the class JURINETEA STOECHADIFOLIAE: Jurinea
stoechadifolia [=J. brachycephalal, Allium inaequale, Anthericum ramosum, Astragalus
vesicarius var. vesicarius [= A. albidus), Bromus riparius, Bupleurum falcatum,
Carex humilis, Centaurea ruthenica, C. salonitana, Cephalaria uralensis, Dianthus
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pseudarmeria, Echinops ruthenicus, Erysimum odoratum, Euphorbia glareosa,
E. seguieriana, Gypsophila glomerata [= G. pallasiil, Haplophyllum suaveolens,
Helianthemum canum [= H. cretaceum, H. cretophilum], H. nummularium, Koeleria
splendens [= K. moldavica], Leontodon biscutellifolius, Linum tauricum, L. tenuifolium,
Minuartia setacea, Odontites luteus [= Orthantha lutea], Onosma visianii, Pimpinella
tragium [P. titanophila, P. lithophila], Polygala sibirica, Psephellus marschallianus [=
Centaurea marschalliana), Scabiosa ochroleuca, Scutellaria supina [= S. verna), Silene
spergulifolia [= S. supina), Teucrium montanum var. montanum.

The new class includes 2 orders and 4 alliances:

Ord. Seselietalia besseriani Pinzaru ord. nov. h. 1.

All. Pimpinello-Thymion zygioidis Dihoru in Dihoru et Donita 1970.

All. Genisto tetragonae-Seselion besseriani Pinzaru 1997 corr. h. 1.

Ord. Thymo calcarei-Hyssopetalia montani Didukh 1989 corr. h. 1.

All. Euphorbio petrophilae-Thymion calcarei Didukh 1989 corr. h. 1.

All. Sileno spergulifoliae-Artemision hololeucae Didukh 1989 corr. h. L.

The research was supported by the NARD through the project "Research and
conservation of vascular flora and macromycobiota of the Republic of Moldova”,
20.80009.7007.22 (contract Nr. 71/PS/2020).
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IRIDIO VARIEGATAE-QUERCETUM PUBESCENTIS PINZARU, CANTEMIR
ET BELOUS ASS. NOVA iIN VEGETATIA REPUBLICII MOLDOVA

Pavel PINZARU, Valentina CANTEMIR, Stefan BELOUS
Gradina Botanica Nationala (Institut) ,, Al. Ciubotaru”, Chisindau, Republica Moldova

Rezumat. Asociatia Iridio varigatae-Quercetum pubescentis Pinzaru, Cantemir et Belous prezinta
fitocenoze de stejar pufos (Quercus pubescens Willd.) cu stanjenel variegat (Iris variegata L.), vest-pontice,
xerofile, xeromezofile, localizate pe coline aride, insorite, pe soluri profunde de tipul cernoziomuri levigate
sau tipice moderat humifere, formate pe luturi argiloase sau nisipoase. Asociatia este individualizata in baza
a 30 de relevee efectuate de autori. Cuprinde specii critic periclitate [Critically Endangered (CR)], incluse
in Cartea Rosie a Republicii Moldova: Centaurea angelescui Grint., C. thirkei Sch.Bip., Chaerophyllum
nodosum (L.) Crantz, Delphinium fissum Waldst. et Kit. si Serratula bulgarica Acht. et Stoj. Asociatia
Iridio varigatae-Quercetum pubescentis Pinzaru, Cantemir et Belous este grupata in alianta Quercion
pubescenti-petraeae Br.-Bl. 1932, ordinul Quercetalia pubescenti-petraeae Klika 1933, clasa QUERCO-
FAGETEA Br.-Bl. et Vlieger in Vlieger 1937.

Cuvinte-cheie: Iridio variegatae-Quercetum pubescentis ass. nova, caracteristica fitocenozelor,
ecologia, corologia, Republica Moldova.

IRIDIO VARIEGATAE-QUERCETUM PUBESCENTIS PINZARU, CANTEMIR
ET BELOUS ASS. NOVA IN THE VEGETATION OF THE
REPUBLIC OF MOLDOVA

Abstract. The association [ridio varigatae-Quercetum pubescentis Pinzaru, Cantemir et Belous
consists of phytocenoses of downy oak (Quercus pubescens Willd.) with Hungarian iris (Iris variegata
L.), West-Pontic, xerophilic, xeromesophilic, located on arid, sunny hills, on deep, leachate-chernozem
soils or typical moderately humiferous soils, formed on clayey or sandy loams. The association has been
identified based on 30 relevés carried out by the authors. It includes Critically Endangered (CR) species,
included in the Red Book of the Republic of Moldova: Centaurea angelescui Grint., C. thirkei Sch.Bip.,
Chaerophyllum nodosum (L.) Crantz, Delphinium fissum Waldst. et Kit. and Serratula bulgarica Acht.
et Stoj. The association [ridio varigatae-Quercetum pubescentis Pinzaru, Cantemir et Belous has been
grouped in the alliance Quercion pubescenti-petraeae Br.-Bl. 1932, order Quercetalia pubescenti-petraeae
Klika 1933, class QUERCO-FAGETEA Br.-Bl. et Vlieger in Vlieger 1937.

Keywords: Iridio variegatae-Quercetum pubescentis ass. nova, characteristics of phytocenoses,
ecology, chorology, Republic of Moldova.

INTRODUCERE

Prin aplicarea metodelor Scolii Central-europene (Braun-Blanquet, 1964) in
cercetarile fitocenologice asupra padurilor de stejar pufos (Quercus pubescens Willd.)
din Republica Moldova au fost descrise numai padurile colinare de stejar pufos cu
bujor (Paeonia peregrina Mill.), incluse in asociatia Paeonio peregrinae-Quercetum
pubescentis (Sarbu 1982) Popescu et Sanda 1999 [20] si cele de stancarii de stejar pufos
cu stanjenel afil (Iris aphylla L.), individualizate in asociatia Iridio aphyllae-Quercetum
pubescentis Pinzaru 2019 [18], ambele asociatii sunt grupate in alianta Quercion
pubescenti-petraeae Br.-Bl. 1932,
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In prezenta lucrare sunt descrise comunititile vegetale formate de Quercus
pubescens Willd. cu Iris variegata L., localizate pe colinele aride din Republica
Moldova, grupate in asociatia Iridio variegatae-Quercetum pubescentis ass. nov. din
alianta Quercion pubescenti-petraeae Br.-Bl. 1932.

MATERIALE SI METODE

Cercetarile floristice si fitocenologice au fost efectuate in anii 1994, 2009, 2014,
2015, 2017, 2020-2022 in unele paduri de Quercus pubescens Willd., formate pe
colinele aride din Republica Moldova. Releveele fitocenologice in numar de 30 au fost
descrise conform metodelor Scolii Central-Europene [4]. Suprafata releveelor constituie
600 m?, in conformitate cu scoala clujeana [8]. Nomenclatura speciilor este prezentata
conform APG III si in acord cu monografia ,,Flora vasculara din Republica Moldova”
[22]. Bioformele, geoelementele si categoriile ecologice in functie de comportamentul
speciilor fatd de umiditate au fost determinate prin consultarea urmatoarelor lucrari [2,
8,22, 26]. Temperatura medie anuald a aerului si cantitatea medie de precipitatii anuale
conform atlasului ,,Resurse climatice ale Republicii Moldova™ [13]. Tipurile de sol — in
acord cu monografia ,,Solurile Moldovei” [28].

REZULTATE SI DISCUTII

In decursul cercetarilor fitocenologice asupra comunititilor vegetale de stejar
pufos (Quercus pubescens Willd.) din Europa au fost propuse diverse clasificari — unii
autori au grupat aceste asociatii in alianta Quercion pubescenti-petraeae Br.-Bl. 1932,
ordinul Quercetalia pubescenti-petraeae Klika 1933, clasa QUERCO-FAGETEA Br.-
Bl. et Vlieger in Vlieger 1937 [3, 9, 12, 24] sau 1n clasa QUERCETEA PUBESCENTIS
Doing-Kraft ex Scamoni et Passarge 1959 [1], altii le-au grupat in aliantele Quercion
petraeae Zo6lyomi et Jakucs 1957, ordinul Quercetalia cerris Borhidi 1996, clasa
QUERCETEA PUBESCENTIS Doing-Kraft ex Scamoni et Passarge 1959 [6] sau
in aliantele Syringo-Carpinion orientalis Jakucs et Vida 1959, ordinul Fraxino orni-
Continentalia Jakucs 1960, corr. Moravec in Béguin et Theurillat 1984 si in Aceri
tatarici-Quercion Zolyomi 1957 [= Quercion pedunculiflorae Doltu, Popescu et Sanda
1980], ordinul Quercetalia pubescenti-petraeae Klika 1933, corr. Moravec in Béguin
et Theurillat 1984, clasa QUERCETEA PUBESCENTIS Doing-Kraft ex Scamoni et
Passarge 1952 [10].

Péadurile termofile formate pe soluri profunde din zona stepei cu paduri, regiunea
ponto-panonica, sunt incluse in alianta Aceri tatarici-Quercion Z6lyomi 1957 [6, 10,
14, 27, 29]. Specia Acer tataticum L. — element floristic eurasiatic continental, xerofila-
mezohigrofild, in conditiile naturale din Republica Moldova vegeteaza in diverse tipuri
de paduri si tufarisuri — de la cele mezohigrofile de lunca pana la cele xerofile [16-18,
20, 21, 23]. Speciile considerate caracteristice aliantei Aceri tatarici-Quercion Zolyomi
1957 au o raspandire mult mai larga. Astfel, printre speciile indicate de /. Jlyouna u
np. (2019), caracteristice aliantei in cauza, unele sunt caracteristice clasei QUERCO-
FAGETEABr.-Bl. et Vlieger in Vlieger 1937 (Acer campestre, A. tataricum, Convallaria
majalis, Geum urbanum, Ligustrum vulgare, Melica uniflora, Poa nemoralis, Quercus
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robur), altele sunt caracteristice vegetatiei de stepd din clasa FESTUCO-BROMETEA
Br.-Bl. et Tx. in Br.-Bl. 1949 (Adonis vernalis, Carex humilis, Inula hirta, Iris pumila,
Stachys recta, Teucrium chamaedrys) sau fac parte din vegetatia poienilor, clasa
TRIFOLIO-GERANIETEA SANGUINEI Th. Miiller 1961 (Aster amellus, Bupleurum
falcatum, Clinopodium vulgare, Phlomis tuberosa) ori participa in mai multe clase
de vegetatie (Brachypodium pinnatum, Dactylis glomerata, Euphorbia ligulata). Un
alt grup de specii: Acer tataricum, Cotinus coggygria, Carex michelii, Euonymus
verrucosus, Tanacetum corymbosum, Quercus pubescens, Q. petraea, Viburnum
lantana, Vincetoxicum hirundinaria sunt caracteristice, de fapt, ordinului Quercetalia
pubescenti-petraeae Klika 1933. Toate aceste specii indicate mai sus se intalnesc si in
fitocenozele asociatiilor din alianta Quercion pubescenti-petracae Br.-Bl. 1932, acest
fapt ne permite sa consideram alianta Aceri tatarici-Quercetum Z6lyomi 1957 sinonim
la prima alianta.

Iris variegata Mill. — specie submediteraneana, xeromezofild, pe teritoriul
Republicii Moldova se intalneste, de obicei, numai prin padurile colinare de Quercus
pubescens Willd., mai rar in paduri colinare de Quercus robur L. Invecinate cu cele
de Quercus pubescens. Din aceste considerente padurile respective sunt grupate intr-o
asociatie noud lridio variegatae-Quercetum pubescentis ass. nova din alianta Quercion
pubescenti-petraeae Br.-Bl. 1932, ordinul Quercetalia pubescenti-petraeae Klika 1933,
clasa QUERCO-FAGETEA Br.-Bl. et Vlieger in Vlieger 1937.

In aceste paduri, foarte rar, mai vegeteaza speciile sud-est europene: Centaurea
angelescui Grint., Centaurea thirkei Sch. Bip., Delphinium fissum Waldst. et Kit. si
Serratula bulgarica Acht. et Stoj., incluse in Cartea Rosie a Republicii Moldova,
categoria [Critically Endangered (CR)]. In scopul conservarii lor au fost crescute plante
in conditii ex situ si cultivate in habitatele naturale ale asociatiei date, in tabelul sintetic
locurile noi, cultivate, sunt indicate cu litera ,,c” (Tab. 1.).

Ass. Iridio variegatae-Quercetum pubescentis
Pinzaru, Cantemir et Belous, ass. nova, h. 1. — Figura 1

Ty pushocloco: Tab. 1, rel. 14

Tabelul sintetic hoc loco: Tab. 1, 30 relevee

Statiunea: altitudine (90) 145-232 m. Relief: Podisul Moldovei Centrale, Campia
Moldovei de Sud, Campia Prutului de Mijloc, pe coline aride cu expozitie sudica,
sud-estica, sud-vesticd sau esticd, cu inclinare mica intre 5-15°, mai rar 25-30°.
Climéa temperat-continentald, temperatura medie anuala a aerului este de 10,0-10,5°C,
cantitatea medie anuala de precipitatii — 500-550 mm. Solurile: cernoziomuri levigate,
formate pe luturi-argiloase sau cernoziomuri tipice moderat humifere, formate pe luturi-
nisipoase, pH = 5-6.

Specii caracteristice: Quercus pubescens, Iris variegata.

Specii _constante: Acer tataricum, Asparagus tenuifolius, Buglossoides
purpurocaerulea, Cotinus coggygria, Crataegus monogyna, Fragaria viridis, Lathyrus
pannonicus, Leopoldia tenuiflora, Ligustrum vulgare, Mercurialis ovata, Polygonatum
hirtum, Prunus spinosa, Rosa gallica, Tanacetum corymbosum, Thalictrum minus var.
minus, Vinca herbacea, Vincetoxicum hirundinaria.
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Structura. In srtuctura ver-

2-3 straturi, mai evidente sunt 2
. straturi, cel al arboretlui (A) si al
arbustilor (B); stratul ierbos (C) in
| fitocenozele cu abundenta ridicata
i a arbustilor, in special cu Cotinus
| coggygria, este absent sau sunt
| putine exemplare de ierburi.

Stratul arborilor (A). Aco-
perirea coronamentului arborilor
60-70 (80)%. Iniltimea arborilor
7-10 m, diametrul tulpinilor vari-
aza intre 10-25 (45) cm. Predomi-
na Quercus pubescens (abunden-
! ta+tdominanta 3-5), sporadic pana
la rar Fraxinus excelsior, Acer
campestre, A. platanoides, Quer-
cus petraea, Ulmus minor, foarte
rar Fraxinus ornus (comuna Batir,
| raionul Cimislia).

Stratul arbustilor (B). Aco-
perirea generald a coronamentului

Figura 1. As. Iridio variegatae-Quercetum (25) 50-80%, in sectoarele unde

pubescentis ass. nova, comuna Carbuna, raionul au fost efectuate taieri a arboretu-

Taloveni, 01.06.2022 . - .

lui, se obsreva o acoperire mare a

arbustilor si sunt greu de strabatut. Specii constante: Acer tataricum, Cotinus coggygria,

Crataegus monogyna, Ligustrum vulgare, Prunus spinosa, Rosa gallica; sporadic pana

la rar Cerasus mahaleb, C. fruticosa, Euonymus verrucosus, Viburnum lantana, Amyg-
dalus nana, Caragana mollis.

Stratul ierbos (C). In primivara timpurie, sinuzia plantelor efemeroide lipseste
sau este slab exprimata prin prezenta speciilor Anemonoides ranunculoides, Cardamine
bulbifera, Centaurea thirkei, Corydalis solida, Crocus reticulatus, Fritillaria montana,
Gagea lutea si Scilla bifolia. Pe alocuri, 1n palcuri relativ mari, se observa o abundenta
ridicata (2-4) a speciilor efemere, invasive Alliaria petiolata, Anthriscus longirostris,
Galium aparine, Bromus tectorum, in palcuri mici vegeteaza Veronica hederifolia,
Chaerophyllum nodosum. Vara acoperirea generala variaza intre (0) 10-70 (90)%,
de obicei, stratul ierbos este mai bine exprimat in luminisuri si unde lipseste Cotinus
coggygria, care prin abundenta sa ridicata (la nivel de lastaris) a contribuit la eliminarea
completa sau la reducerea considerabila a numarului de exemplare de plante erbacee.
Specia edificatoare Iris variegata vegeteaza sporadic, palcuri formeaza Buglossoides
purpurocaerulea, Carex michelii, C. melanostachya, Fragaria viridis, Mercurialis
ovata, Polygonatum hirtum, Vinca herbacea; rar, In grupuri mici se intdlnesc speciile
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Centaurea angelescui, C. thirkei, Delphinium fissum, Serratula bulgarica — care in
Republica Moldova sunt inregistrate numai in fitocenozele de Quercus pubescens cu
Iris variegata.

Compozitia floristica: in 30 de relevee au fost inregistrate 283 specii de plante
vasculare, din care 17 specii caracteristice aliantei Quercion pubescenti-petraeae Br.-Bl.
1932, 27 — ordinului Quercetalia pubescenti-petraeae Klika 1933, 36 — clasei QUERCO-
FAGETEA Br.-Bl. et Vlieger in Vlieger 1937, 19 — clasei CRATAEGO-PRUNETEA Tx.
1962, 59 — clasei TRIFOLIO-GERANIETEA T. Miiller 1962, 76 — clasei FESTUCO-
BROMETEA Br.- Bl. et Tx. ex So6 1947, 49 — Aliae. Prezenta numarului mare de
specii caracteristice claselor FESTUCO-BROMETEA si TRIFOLIO-GERANIETEA
se datoreaza gradului mic de acoperire a coronamentului si a luminisurilor frecvente.

Specii rare, ocrotite de stat [5, 11, 19]: 19 specii, inclusiv 7 specii prezente in
Cartea Rosie a Republicii Moldova (2015) — Centaurea angelescui Grint. specie critic
periclitatd [Critically Endangered (CR)], C. thirkei Sch. Bip. specie critic periclitata
[Critically Endangered (CR)], Chaerophyllum nodosum (L.) Crantz, specie critic
periclitata [Critically Endangered (CR)], Delphinium fissum Waldst. et Kit. specie critic
periclitata [Critically Endangered (CR)], Fritillaria montana Hoppe specie vulnerabila
[Vulnerable (VU)], Serratula bulgarica Acht. et Stoj. specie critic periclitatd [Critically
Endangered (CR)], Sorbus domestica L. specie periclitatd [Endangered (EN)] si 12
specii din categoria rare [Nearly Threatened (NT)]: Adonis vernalis L., Amygdalus nana
L., Asparagus officinalis L., A. tenuifolius Lam., A. verticillatus L., Chamaecytisus
ruthenicus (Fischer ex Woloszczak) Klask., Crocus reticulatus Steven ex Adams,
Doronicum hungaricum Rchb., Iris variegata L., Ornithogalum refractum Kit. ex
Schltdl., Peucedanum arenarium Waldst. & Kit., Pulsatilla pratensis (L.) Mill.

Spectrul bioformelor include: hemicriptofite (H) = 49%, terofite (Th) = 13,8%,
geofite (G) = 11,7%, hemiterofite (terofite bienale) (TH) = 8,5%, nanofanerofite (N) =
7,1%, mezofanerofite (M) = 5,2%, camefite (Ch) = 2,1%, megafanerofite (MM) = 1,7%,
ultimele prezinta arbori tineri, care nu intrec Tnaltimea stejarului pufos.

Spectrul geoelementelor: Eurasiatic (Eua) =18,8%, European-Mediteranean
(Eur-M) = 13,8%, subMediteranean (SM) =10%, European-Siberian (Eur-Sib) = 9,6%,
European (Eur) = 7,1%, Pontic (Pont) = 5,7%, Pont-Meditereanean (Pont-M) = 6%,
Circumpolar (Circ) = 5,3%, celelalte geoelemente in parte alcatuiesc mai putin de 5%.

Spectrul indicilor de umiditate edafica: xeromezofile (2) = 65,1%, mezofile (3) =
26,7%, xerofile (1) = 8,2%.

Diversitatatea fitocenologici. In cadrul acestei asociatii se individualizeaza 2
faciesuri: cotinosum coggygriae (Tab. 1, rel. nr.: 12, 16, 18, 25, 28, 29) si anthriscosum
longirostris (Tab. 1., rel. nr. 5, 6).

Raspandirea (Figura 2). Fitocenozele asociatiei [ridio variegatae-Quercetum
pubescentis ass. nova se intalnesc pe coline insorite din raioanele: Fetesti (comuna
Cilinesti), Hincesti (comuna Mereseni, satul Dubovca din comuna Bozieni, satul
Brataianovca din comuna Sarata Galbend), Ialoveni (comuna Carbuna), Anenii Noi
(comunele Geamana si Hirbovat), Cimislia (comunele Batir, Selemet, satul Zloti din
comuna Codreni), Cantemir (comunele Capaclia si Chioselia), Cahul (comuna Pelinei).
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Figura 2. Réspandirea as. Iridio variegatae-Quercetum pubescentis in
Republica Moldova

Starea de protectie. Fitocenozele asociatiei date sunt protejate teritorial In rezer-
vatiile peisagistice ,,Codrii Tigheci”, ,,Chioselia” ,,Carbuna” si in rezervatiile naturale
silvice ,,Hirtopul Moisei”, ,,Sarata Galbena”.

Masuri de protectie. Se propune de inclus in Reteaua de arii ocrotite din Republica
Moldova parcela nr. 55 din Trupul de padure ,,Cetatuia”, ocolul silvic ,,Mihailovca”, in-
treprinderea Silvo-Cinegetica ,,Cimislia” din preajma comunei Batir, raionul Cimislia,
unde vegeteaza Serratula bulgarica Acht. et Stoj. [= S. caput-najae Zahar.] — specie
critic periclitata [Critically Endangered (CR)], unicul habitat cunoscut pentru Republica
Moldova. Sunt Inregistrate 2 grupuri cu cate 7 si 21 exemplare, in vara anului 2021 au
inflorit 7 exemplare, iar in vara anului 2022, din cauza secetei, n-a format flori nici o
planta.
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Nrumarul releveelor, locul, data efectuarii releveului, altitudinea:

1-2, comuna Pelinei, raionul Cahul, ocolul silvic Moscovei, Trupul de padure
Flamanda, 24.05.2017, 09.06.2022, alt. 123-140 m;

3-5, comuna Chioselia, raionul Cantemir, ocolul silvic Baimaclia, Trupul de padure
,,Chioselia”, 11.04.2009, 16.06.2022, alt. 105-207 m;

6, comuna Capaclia, raionul Cantemir, ocolul silvic Cociulia, Trupul de padure
,,Codrii Tigheci”, 11.04.20009, alt. 225 m;

7-10, comuna Selemet, raionul Cimislia, ocolul silvic Mihailovca, Trupul de
padure ,,Hirtopul Moisei”, 19.04.2022, 15.96.2022, alt. 215, 220, 225, 231 m;

11-12, comuna Batir, raionul Cimislia, ocolul silvic Mihailovca, Trupul de padure
,»Cetatuia”, 30.06.2021, 04.05.2022, 15.06.2022, alt. 177,212 m;

13, 14* (typus), 15-18, satul Zloti din comuna Codreni, raionul Cimislia, ocolul
silvic Zloti, Trupul de padure ,,Zloti”, 20.04.2022, 01.06.2022, alt. 212-223 m;

19-21, comuna Carbuna, raionul Ialoveni, ocolul silvic Carbuna, Trupul de padure
,Capraria” 20.04.2022, 01.06.2022, alt. 162-203 m;

22-23, comuna Hirbovit, raionul Anenii Noi, ocolul silvic Hirbovat, 21.06.2022,
Alt. 167, 144 m;

24-25, comuna Geamana, raionul Anenii Noi, ocolul silvic Anenii Noi, trupul de
padure ,,Potolinca”, 06.05.2017, 166 m, 141m;

26, satul Brataianovca din comuna Sarata Galbena, raionul Hincesti, ocolul silvic
Carpineni, Trupul de padure ,,Carpineni”, 03.07.2009, 10.05.2011, alt. 135 m;

27, satul Dubovca din comuna Bozieni, raionul Hincesti, Trupul de padure
,,Chilurnes”, 16.06.1994, alt. 223 m;

28-29, comuna Mereseni, raionul Hincesti, ocolul silvic Hincesti, Trupul de padure
»Mereseni”, 12.07.2015, 02.07.2016, alt. 198-200m;

30, comuna Cilinesti, raionul Falesti, ocolul silvic Falesti, Trupul de padure
,»Calinestii Mici”, 11.06.2020, alt. 145 m.

CONCLUZII

Asociatia [ridio variegatae-Quercetum pubescentis Pinzaru, Cantemir et Belous
prezintd fitocenoze vest-pontice, xerofile, xeromezofile, de stejar pufos (Quercus
pubescens Willd.) cu stanjenel variegat (Iris variegata L.), localizate pe coline aride,
insorite, pe soluri profunde de tipul cernoziomuri levigate sau cernoziomuri tipice
moderat humifere, formate pe luturi argiloase sau pe luturi nisipoase.

In fitocenozele asociatiei date se intdlnesc specii foarte rare, critic periclitate:
Centaurea angelescui Grint., C. thirkei Sch. Bip., Chaerophyllum nodosum (L.) Crantz,
Delphinium fissum Waldst. et Kit. si Serratula bulgarica Acht. et Stoj.

Pe unele sectoare de padure din aceastd asociatie au fost efectuate lucrari de
taiere a stejarului pufos, creand astfel conditii prielnice pentru dezvoltarea abundenta a
arbustilor de Cotinus coggygria Scop., Crataegus monogyna Jacq., Prunus spinosa L.,
Rosa canina L. In amestec cu alte specii de arbusti, care impedica trecerea prin padure,
iar pe alocuri, se observa si o abundenta ridicata a plantelor anuale, bienale.

Propunem specia Acer tataricum L. din vegetatia Republicii Moldova a fi
considerata caracteristica pentru ordinul Quercetalia pubescenti-petraeae Klika 1933 si
alianta Berberidion vulgaris Br.-Bl. ex Tx. 1952.
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Asociatia Iridio variegatae-Quercetum pubescentis Pinzaru, Cantemir et Belous
este grupatd in alianta Quercion pubescenti-petraeae Br.-Bl. 1932, ordinul Quercetalia
pubescenti-petracae Klika 1933, clasa QUERCO-FAGETEA Br.-Bl. et Vlieger in
Vlieger 1937.

Cercetarile au fost realizate cu suportul ANCD in cadrul proiectului ,, Cercetarea
si conservarea florei vasculare si a macromicobiotei din Republica Moldova”, cifrul
20.80009.7007.22.
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LATHYRUS CICERA L. (FABACEAE) NEW SPECIES FOR THE
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Abstract. The article presents data on new record of the Red pea for the flora of Republic of Moldova
— Lathyrus cicera L. The diagnostic characters, distribution and habitat description are given. Due to the
limited distribution located on the border of the natural range it is suggested the need to include Lathyrus
cicera L. in the 4" edition of the Red Book of the Republic of Moldova as critically endangered species.
Keywords: Republic of Moldova, spontaneous flora, Lathyrus cicera, new record.

LATHYRUS CICERA L. (FABACEAE) SPECIE NOUA PENTRU
FLORA REPUBLICII MOLDOVA

Rezumat. in articol sunt prezentate date privind specia noud pentru flora Republicii Moldova —
Lathyrus cicera L. Sunt prezentate caracterele diagnostice, corologia si descrierea habitatului. Din cauza
distributiei limitate si a aflarii speciei la limita ariei naturale se sugereaza necesitatea includerii Lathyrus
cicera in editia a IV-a a Cartii Rosii a Republicii Moldova ca specie Critic periclitata.

Cuvinte-cheie: Republica Moldova, flora spontana, Lathyrus cicera, specie noud.

INTRODUCTION

The genus Lathyrus L. is a quite well studied both in the flora of the Republic of
Moldova and in most regions of the general area of its occurrence. It is a polymorphic
genus, whose representatives are distributed mainly in the extra-tropical zones of the
northern and southern hemispheres, with the maximum concentration of species in the
Mediterranean region. In total, the genus includes about 170 species [1]. In Europe, it
is represented by 54 species of [1], but in its European part there are about half of this
number — 39 [7, 12]. For the flora of Republic of Moldova, the representatives of the
genus were examined as part of a critical study of the family Fabaceae Lindley [5]. As a
result, there were described 15 species, growing in a variety of habitat conditions — from
damp meadows and shady forests to dry steppes and limestone slopes. Despite the good
knowledge of the genus representatives, during the continuous field studies of the flora
and vegetation of the region, new floristic findings are registered.

MATERIAL AND METHODS

During the floristic survey (in 2022) of the “Lower Prut Lakes” biosphere reserve
territory (carried out within the framework of the project “Research and conservation of
vascular flora and macromycobiota of the Republic of Moldova”), in order to investigate
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the state of rare species of vascular plants,
herbarium samples of the genus Lathyrus
L. were collected. These samples were
critically processed in laboratory conditions
using specific regional floras and herbarium
exsiccates [2, 5, 7, 10, 12] and diagnosed as
Lathyrus cicera L. (Figure 1). The correctness
ofthe designation was verified in the Herbarium
of the National Botanical Garden (Institute) of
the Republic of Moldova. The nomenclature
of the species is given in accordance with the
modern nomenclature [6, 9].

Geobotanical descriptions of plant
communities were made according to the
generally accepted method [8].

The rarity of species in the Republic of
Moldova is assessed by the IUCN categories
and criteria [4]. The general distribution map
is cited from the Royal Botanic Gardens, Kew Figure 1. Lathyrus cicera L. —
[6]. The drawings were made by Petru Oprea. herbarium sample

RESULTS AND DISCUSSIONS

Lathyrus cicera L. 1753, Sp. PL.: 730; llImanerayzen, 1895, ®n. Cpenn. u FOxH.
Poccun, Kprima u Ces. Kapkaza, I: 301; b. ®equenxo, 1948, ®n. CCCP, 13: 484; L.
Grintescu si E.I. Nyarady, 1957, FL. R. P. Romane, 5: 436; P.W. Ball, 1968, FI. Europ.
2: 142; Yedpanora, 1987,
®n. eBp. wactu CCCP, 6:
156; Hunyx, 1999, Omnpen.
BbICHI. pacT. YKp., uza. 2: 203;
Ciocarlan, 2009, Fl. ilustr. a
Romaniei: 405. — Red pea.

Usually glabrous plant,
0f 20-30 (-50) cm high (Figure
2). Stems glabrous, branched
from the base, ascending,
almost erect, climbing by
means of tendrils, two-ribbed
or two-winged (narrow wings).
Stipules large, semisagittate,
ovate-lanceolate, 10-13 mm
long, as long as petioles or

Figure 2. Appearance of Lathyrus cicera L. slightly longer. The leaves
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Figure 3. Distribution of Lathyrus cicera L.:
a—worldwide; b —in the Republic of Moldova

consist of one pair of oblong or lanceolate leafiets, 2-9,5 cm long and 1-10 mm wide,
with 3-5 conspicuous parallel veins. Leaf petiole narrowly winged, 10-15 mm long. The
leaf axis ends with a simple or 3-branched tendril. Peduncles of 1-3 cm long (longer than
the petiole), segmented near the middle or apex, with small subulate bracts. Flowers 1 or
rarely 2, reddish-purple or brick-reddish, about 8-10 (16) mm long. Calyx funnel-shaped,
with almost equal lanceolate teeth, pointed at tip, 7-9 mm long, 2-3 times as long as the
tube. The flag is obovate, narrowed towards the base, with a notch and dark red veins,
on a short unguiculus. The wings are shorter than the flag, on a short unguiculus. The
keel is pale red, rounded along the lower edge. Fruit brown, glabrous, sessile, oblong,
winged, 20-40 mm long, 5-6 (10) mm wide, with a convex vein on the upper flattened
suture, with 2 narrow lateral keels, with 2-6 seeds. Seeds 2-6, spherical, slightly angular,
dark brown, smooth, up to 5 mm in diameter, spotted. Annual monocarpic, terophyte.
Blossom period — April-May, fruiting in May-June.

The general distributional range covers the Middle (Romania, France, Switzerland)
and the southern part of Eastern Europe (the Republic of Moldova, the south of the
European part of Russia), the south-west of Crimea, the Caucasus, the Mediterranean
(Albania, Bulgaria, Bosnia and Herzegovina, Greece, Spain, Italy, Corsica, Crete,
Macedonia, Portugal, Sardinia, Serbia, Sicily, Slovenia, Montenegro, Croatia); Minor
(Turkey), Southwestern (Afghanistan, Iran, Iraq, Cyprus, Lebanon-Syria, Libya,
Palestine), Middle (Kazakhstan, Kyrgyzstan, Tajikistan, Turkmenistan, Uzbekistan) and
South (Pakistan) Asia; northern Africa (Algeria, Morocco, Tunisia). Originated from
Mediterranean region. The species has been introduced to Central (Austria, Slovakia,
Czech Republic) Europe, the Canary Islands, Madeira, North (California) and South
(central Chile) America (Figure 3). Throughout its general range it occurs on dry grassy
and rocky slopes, upland meadows, among shrubs, sometimes as a weed in crops and
on roadsides. In the Republic of Moldova, a single locality is known in the southwestern
part of the country — in the vicinity of com. Slobozia Mare, Cahul district. The habitats
define the northern limit of the general distribution. It grows in small groups of several
individuals in the lower part of the steep western slope (Figure 4) as part of the
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phytocenosis of Ponto-Sarmatic steppes — ¥*62CO0 grasslands. These grasslands display
special habitat conditions, they offer many highly-specialized animal and plant species
a valuable habitat and are characterized in general by a high biodiversity, for these
reasons they were placed on the list of ”priority habitats” [3].

Figure 4. Steep western slopes of the left bank of the Prut river

According to the [UCN criteria, the Red pea in the local flora is rated as a critically
based on the fact that the species occurs in the only locality in the country and forms a
small local population [4].

Medicinal and honey plant. The fruits are used for medicinal purposes. The seeds
are poisonous. The plant contains tocopherol. Anthocyanins were found in the flowers
(delphinidin, petunidin in the hydrolyzate). The plant has a depressant effect on the
central nervous system. Good green fodder, readily eaten by horses, sheep and cattle.
By the time the fruit ripens, the plant becomes poisonous [12].

A decoction of fruits in Tajikistan is used for liver diseases, as a choleretic. It is
cultivated in some European countries and in India [11].

Affinity. Lathyrus cicera L. is close to the species L. hirsutus L. Only these two
species growing in the region belong to the section Cicercula (Medik.) Gren. et Godr.
subgenus Cicercula (Medik.) Czefr. [10] The section includes species characterized by
the following features: annual plants with more or less winged stems; single-pair leaves
(leaves with 1-3 main veins), the axis of which ends with a tendril; inflorescences few-
flowered; calyx funnel-shaped, with more or less equal teeth exceeding the length of the
tube; the limb of the flag is much wider and longer than the unguiculus; wings without
papillae; style strongly flattened laterally and turned 90° from base, slightly widened
under stigma due to transparent edge; seeds are smooth. Lathyrus cicera differs from L.
hirsutus in the structure of the calyx and pubescence of the pod (legume): in Lathyrus
cicera, the teeth of the calyx are lanceolate, 2-3 times longer than the tube, almost equal
to each other (Figure 5) and the pod is naked (Figure 6); in L. hirsutus, the teeth of the
calyx are broadly lanceolate, equal in length or slightly longer than the tube, the lower
ones are longer than the upper ones (Figure 7) and young pods are densely covered with
stiff white hairs sitting on tubercles (Figure 8), by the time the pods ripen, the hairs fall
off and the pod becomes rough from tubercles.
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Figure 6. Fruit Lathyrus cicera L. Figure 8. Fruit Lathyrus hirsutus L.

CONCLUSIONS AND RECOMMENDATIONS

For the first time for the territory of the Republic of Moldova, Lathyrus cicera L. —
Red pea is reported, found during field surveys of steppe communities on the territory of
the “Lower Prutul Lakes” biosphere reserve in 2022. In the only growing place known
in the region, it forms an extremely small population, represented by several adult fruit-
bearing specimens. A “zero” level of long-term monitoring has been laid.

The high probability of extinction of the species due to its vulnerable position
in the region caused by limited distribution located on the border of the natural range
suggests the need to include Lathyrus cicera L. in the List of Species Protected by the
State in the republic and in the 4™ edition of the Red Book of the Republic of Moldova
as critically endangered species.

Acknowledgments. The research was supported by the NARD through the Project
“Research and conservation of vascular flora and macromycobiota of the Republic of
Moldova”, 20.80009.7007.22.
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Abstract. The paper presents the results of the study on spontaneous vascular plant species, threatened
with extinction from the Fabaceae Lindley family, proposed for the inclusion in the 4" edition of the Red
Book of the Republic of Moldova. These include 9 endangered species: Anthyllis macrocephala Wend.,
Astragalus corniculatus M.Bieb., 4. pastellianus Pollini, Chamaecytisus lindemannii (V.Xrecz.) Klask.,
Ch. paczoskii (V.Krecz.) Klask., Glycyrrhiza echinata L., Lembotropis nigricans (L.) Griseb., Trigonella
monspeliaca L. and Vicia biennis L. We propose to include additionally to the existant list of species
protected by law 7 species: Astragalus corniculatus, Astragalus pastellianus, Chamaecytisus lindemannii,
Ch. paczoskii, Glycyrrhiza echinata, Trigonella monspeliaca and Vicia biennis.

Keywords: Republic of Moldova, spontaneous flora, Fabaceae, endangered species, Red Book of
Republic of Moldova.

SPECII PERICLITATE DE FABACEE PROPUSE PENTRU
INCLUDEREA IN CARTEA ROSIE A REPUBLICII MOLDOVA

Rezumat. In lucrare sunt expuse rezultatele studiului asupra speciilor de plante vasculare spontane,
amenintate cu disparitia din familia Fabaceae Lindley, propuse pentru includerea in a IV-a editie a Cartii
Rosii a Republicii Moldova. Acesta include 9 specii periclitate (categoria EN): Anthyllis macrocephala
Wend., Astragalus corniculatus M.Bieb., A. pastellianus Pollini, Chamaecytisus lindemannii (V.Krecz.)
Klask., Ch. paczoskii (V.Krecz.) Klask., Glycyrrhiza echinata L., Lembotropis nigricans (L.) Griseb.,
Trigonella monspeliaca L. si Vicia biennis L. Se propune includerea suplimentar la lista existentd a speciilor
protejate de lege 7 specii: Astragalus corniculatus, Astragalus pastellianus, Chamaecytisus lindemannii,
Ch. paczoskii, Glycyrrhiza echinata, Trigonella monspeliaca si Vicia biennis.

Cuvinte-cheie: Republica Moldova, flora spontana, Fabaceae, specie periclitatd, Cartea Rosie a
Republicii Moldova.

INTRODUCTION

One of the features of the flora of Republic of Moldova is the presence in it of a high
number of rare and endangered species. Rare species of vascular plants now account for
about 30% of the total composition of the flora of different categories of rarity. [7] In
accordance with the rarity categories and criteria, all these species are threatened with
extinction due to the small number of populations and limited distribution across the
territory. [13]

The rarest taxa are included in the Lists of Species Protected by the State and in
the Red Book of the Republic of Moldova. The Red Book is an official document that
includes a list of critically endangered, endangered, vulnerable plant and animal species
of the Republic of Moldova, as well as general information about their status, condition,
range, methods of their protection, conservation and dissemination, published at least
once every 10 years. Critically Endangered, Endangered, Vulnerable Species of Plants
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and Animals listed on the International Union for Conservation of Nature (IUCN) Red
List, the European Red List and Red Books of Independent States, which are distributed
in territory of the Republic of Moldova, may be included in the Red Book of the
Republic of Moldova, but with the establishment of a different status in accordance
with national and international legislation. The Red Book primarily includes endemic
and relict species, species living on the limits of their natural distribution, species of
special scientific importance, as well as species whose numbers have decreased due to
the influence of anthropogenic factors. [27]

At present, 15 species of the Fabaceae are legally protected in the Republic of
Moldova [14] and 8 are included in the Red Data Book of the Republic of Moldova. [4]
The Fabaceae family in the flora of the Republic of Moldova includes 138 species. Of
these 51 species are rare, as was established during the implementation of the projects
on rare and threatened species (2011-2019) in the laboratory of Spontaneous Flora and
Herbarium. [12]

Due to the fact that the 3™ edition of the Red Book of the Republic of Moldova
was published in 2015, studies are currently underway to identify threatened species of
Fabaceae family for inclusion in its next edition.

The main purpose of this article is to introduce with the results of the study on
rare species of Fabaceae belonging to the category of “Endangered” (EN), subject, in
our opinion, to be included in the IV" edition of the Red Data Book of the Republic
of Moldova. For this, the possible reasons for the extinction of these species in the
natural habitats of the Republic of Moldova were studied and recommendations were
developed for their conservation and/or restoration in the region based on the results of
studying their general and local distribution, habitats, limitation factors, biological and
ecological characteristics and current protection status.

MATERIAL AND METHODS

During our investigation concerning rare species of the Fabaceae family in the
flora of the Republic of Moldova, in order of their inclusion in the 4" edition of the
Red Book of the Republic of Moldova, we performed all necessary research. Firstly,
we reviewed all published information on the presence of species in the territory [4,
12, 17, 20, 32, 33, 42] and consulted specimen materials in different scientific herbaria
(Herbarium of the National Botanical Garden (Institute) from Republic of Moldova,
Herbarium of the State University of Moldova).

Rare species are identified on the basis of their local distribution in the Republic
of Moldova. The map of distribution in the region was compiled using the map of
Moldova, compiled by Head of the Laboratory of Geomorphology and Ecology of
Soil Science (Institute of Ecology and Geography), PhD Gh. Syrodoev. The following
symbols are used to denote the spread: =/ — locality, where the species has grown in the
past (before 1971, i.e. over 50 and more years ago) and @ locality, where the species
have been met in the last 50 years (from 1971 to 2022). The general distribution is
given according to literature data. [2, 5, 6, 8, 9, 11, 18, 21, 23-25, 30, 39-42] The maps
of distribution were used from the resource of the Kew Royal Botanic Garden. [18] The
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map of the general distribution of 4Astragalus pastellianus Pollini was compiled by PhD
Gh. Syrodoev, using literary data. [1, 5, 15, 16, 18]

The taxonomy of Fabaceae species followed by the recent taxonomical literature.
[18, 38] Phytocoenotic confinement, ecological and biological features are given on
the basis of literature data. [12] Data on useful properties of plants are indicated by
literature data. [26, 28]

The status of populations of threatened species (the mode of growth of species, the
number of local populations and the total number of the specimens in the region) are
given on the basis of field research data.

The rarity of species is assessed by the [UCN categories and criteria. [10]

The protection status is shown, both at the national level [4, 14] and in the territories
of the states adjacent to the Republic of Moldova. [3, 28, 37]

RESULTS AND DISCUSSIONS

Within the framework of scientific study of the Laboratory of Spontaneous Flora
and Herbarium of the National Botanical Garden (Institute) of the Republic of Moldova,
it was established that the Fabaceae family in the flora of the Republic of Moldova
includes 138 species from 34 genera. According to the [UCN criteria, 51 species are
assessed as rare. Of these, critically endangered (category CR) — 14 species, endangered
(category EN) — 9 species, vulnerable (category VU) — 11 species, species with data
deficiency (category DD) — 12, near threatened species (category NT) — 1, two species
are included in the category of least concerne threat (category LC) and extinct in the
region (category RE) — 4 species. They differ in the number and vitality of populations,
local distribution and, along with the types of relatively low risk of extinction, are
extremely rare.

In present paper we disscuss threatened with extinction (category EN) taxa of the
Fabaceae family, occuring wild in the natural habitats, proposed for the inclusion in the
4™ edition of the Red Book of the Republic of Moldova, based on the contemporary
available data. These are species included in the 3™ edition: Astragalus pastellianus
Pollini and Lembotropis nigricans (L.) Griseb. [3], as well as 7 species we consider
have to be included in the next edition of the Red Book: Anthyllis macrocephala Wend.,
Astragalus corniculatus M.Bieb., Chamaecytisus lindemannii (V.Krecz.) Klask., Ch.
paczoskii (V.Krecz.) Klask., Glycyrrhiza echinata L., Trigonella monspeliaca L. and
Vicia biennis L.

For these taxa the following data are indicated: Latin, Romanian and Russian
names, synonymy, criteria and category of rarity, general and local distribution, habitat,
limiting factors, biological and ecological characteristics, aspects of cultivation and use,
status and protection measures in the Republic.

Anthyllis macrocephala Wend. (=Anthyllis polyphylla Kit. ex Ser., A. polyphylla
(DC.) Kit., A. vulneraria L. subsp. polyphylla (DC.) Nyman)
— Vatamatoare macrocapitati — SI3BeHHMK KPYIIHOI'0JI0BYATbIi
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Status. Endangered species (category EN). Adcde; B2ab(i,ii,iii,iv).

Distribution. In the Republic of Moldova it occurs in the central and northern
districts: in the outskirts of the commune of Balasinesti (Briceni); Edinet'; Rudi
(Ocnita); Oliscani (Soldanesti); between Rascov and Caterinovca, Podoima (Camenca);
Roghi (Dubasari), UATSN; Bucovat, Recea (Straseni); Chisindau; Bulboaca (Anenii
Noi) (Figure 1a). Outside the country it is spread in Central and Eastern Europe, Crimea,
Mediterranean region, Caucasus and Minor Asia (Figure 1b). [6, 18, 30]

Figure 1. Anthyllis macrocephala Wend. distribution:
a — in the Republic of Moldova; b — worldwide

Habitat. Forest edges with steppe vegetation, shrub thickets, calcareous slopes.

Quantitative aspect. It grows in small scattered groups with an abundance of 2
(3). In 2014 a considerable population was confirmed near Recea commune, Straseni
district. The overall number of individuals is circa 2000. The total number of extant
populations of the species in Moldova is not established.

Limitation factors. Afforestation of steppe and calcareous slopes, intensive
grazing; strongly fragmented populations.

Biological and ecological characteristics. Annual or perennial plant, terophyte
or hemicryptophyte. It blooms in June-August. It is steppic, mesoxerophilic plant,
multiplies by seeds.

Cultivation. No information.

Protection status. Species protected by law in the Republic of Moldova as rare
taxa (category IV). [14] Territorially protected in the monument of geological and
paleontological nature, “Rascov” Complex, the “Rudi-Arionesti” landscape reserve.

Protection measures. Monitoring the existent populations, identification of new
growing sites of the species, conservation of the species in ex-situ conditions.

Medicinal and economic importance. Ornamental, meliferous, medicinal, dyeind
and fodder plant.

'in bold is indicated growing sites of the species recorded after 1971
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Astragalus corniculatus M.Bieb. — Cosaci corniculat — AcTparaJj po:KKoBbIii

Statuts. Endangered species [EN]. Adce; B2ab(i,ii,ii1,iv).

Distribution. Sporadically occurs in the central and southern districts of the
republic: commune Vranesti (Sangerei); Bumbata (Ungheni); Soltanesti (Nisporeni),
Horjesti, Lapusna, Negrea (Hancesti); Bulboaca (Anenii Noi); Causeni (Causeni);
Abaclia (Basarabeasca); Valea Perjei (Cimislia); Ceadar-Lunga (Ceadar-Lunga);
Ciumai (Taraclia); Besghioz, Bugeac, Chiriet-Lunga, Chirsova, Congaz, s. Dezghingea
(Comrat, UTAG); Caslita Prut (Cahul) (Figure 2a). Outside the country it is spread
in Central (Romania) and Eastern Europe (Ukraine), Balkan peninsula (Bulgaria),
doubtfully present in North Caucasus (Figure 2b). [5, 18, 23]

a b

Figure 2. Astragalus corniculatus M.Bieb. distribution:
a — in the Republic of Moldova; b — worldwide

Habitat. Steppic hills.

Quantitative aspect. Usually form diffuse clusters, up to 2-3 m? with an abundance
of 1-2. The total number of individuals not known.

Limitation factors. Destruction of growing sites due to anthropogenic activity;
grazing, or in some incidents, lack of grazing leading to the accumulation of dead plant
residues; competition by grass species; small area of distribution; strongly fragmented
populations.

Biological and ecological characteristics. Perennial, chamaephytic plant, blooms
in June-July. It is a steppic, xerophilic plant, multiplies by seeds.

Cultivation. No information.

Protection status. No measures are taken in the Republic of Moldova. It is
protected only territorially in the areas with multifunctional management — Balti steppe
sector (Vranesti village), steppe vegetation sector in the north of Bugeac (Dezghingea
village), steppe vegetation sector in the south of Bugeac (Ciumai village) and the natural
reserve of medicinal plants “Bugeac”. The species is rare throughout its range: included
in the Red Book of Bulgaria as Endangered (EN) [28] and in the Red Book of Vascular
Plants in Romania as a vulnerable species (VU) [3] and the Red List of the Zaporozhye
region of Ukraine. [31]
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Protection measures. Inclusion in the list of species protected by law, highlighting
and protection of new growing sites, monitoring the status of populations, strict obidence
of the regulations for economic activity provided for various forms of protected areas,
conservation and multiplication of the species in ex-situ conditions and its repatriation
to habitats in previously known locations.

Medicinal and economic importance. Ornamental and meliferous plant.

Astragalus pastellianus Pollini (=Astragalus vesicarius L. subsp. pastellianus
(Pollini) Arcangeli) — Cosaci Pasteli — Acrparau [lactenin

Status. Endangered species [EN]. Ad4cde; B2ab(i,ii,iii,iv).

Distribution. In the Republic of Moldova it is recorded near commune Cornesti,
Romanovca (Ungheni); Bolduresti, Soltanesti (Nisporeni); Copaceni (Singerei);
Bulboaca (Anenii Noi); Andriagevca Noua, (Slobozia), UATSN. (Figure 3a). It is located
on the eastern edge of the distribution area. Outside the country it occurs in Central
Europe (France, Austria, Slovenia, Finland, Romania) and Eastern Europe (Republic of
Moldova, doubtfully present in Ukraine), Mediterranean region (Italy) (Figure 3b). [1,
5,15, 16, 18]

Figure 3. Astragalus pastellianus Pollini distribution:
a — in the Republic of Moldova; b — worldwide

Habitat. Steppic hills.

Quantitative aspect. Usually grows solitary in abundance 1. The total number of
species is not established. [16]

Limitation factors. Extreme conditions at the boundary of the distribution area;
poor populations; destruction of growting sites due to anthropogenic activity.

Biological and ecological characteristics. Perennial, chamaephytic plant, blooms
in May-August. It is a steppic, xeromesophilic plant, multiplies by seeds.

Cultivation. No information.

Protection status. Included in the Red Book of the Republic of Moldova as an
endangered species (EN). [4] Territorially preserved in the representative sector with
steppe vegetation “Andriasevca Noua”, the landscape reserve “Padurea Harbovat”.
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Protection measures. Inclusion in the list of species protected by law; highlighting
and protection of new places of growth; monitoring the condition of existing populations;
taking under the protection as a natural Monument from the commune of Bolduresti,
Nisporeni district. [15]

Medicinal and economic importance. Ornamental and meliferous plant.

Chamaecytisus lindemannii (V.Krecz.) Klask. (=Cytisus lindemannii V.Krecz.)
— Drob Lindeman — Pakutnuk Jlungemana

Status. Endangered species [EN]. A4cde; B2ab(i,ii,iii,iv).

Distribution. In the Republic of Moldova it occurs rarely — in the north: town
Camenca; comm. Goian (Dubasari, UATSN); Bosernita (Rezina); in the central part:
town Cornesti, comm. Izvoreni (Ungheni); Roscani (Straseni); Bacioi (Chisinau);
Siscani (Nisporeni); Cigirleni, Puhoi, Razeni (Ialoveni); Hincesti, Carpineni, Horjesti,
Miresti, Negrea, Siarata Galbena (Hincesti); Delacau, Bulboaca, Geamana, Balmaz
(Anenii Noi); Cioburciu, Purcari (Stefan-Voda); Zloti (Cimislia); largara (Leova); in the
south: Ciumai (Taraclia); Baurci-Moldoveni, Gavanoasa, Vileni (Cahul) (Figure 4a).
Outside the borders of the Republic it occurs in Central (Romania) and Eastern Europe
(with exception of the northern countries), North Caucasus (Figure 4b). [9, 18, 41]

Figure 4. Chamaecytisus lindemannii (V.Krecz.) Klask. distribution:
a —in the Republic of Moldova; b — worldwide

Habitat. Steppe hills, calcareous slopes, bushes, clearings and light forest margins.

Quantitative aspect. Grows in small groups with an abundance of 1 (2). The total
number of individuals in the population is unknown.

Limitation factors. Destruction of natural habitats due to anthropogenic activity;
overgrazing.

Biological and ecological characteristics. Subshrub. It blooms in April-June. It is
a steppic, xeromesophilic plant, multiplies by seeds.

Cultivation. No information.
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Protection status. No measures are taken in the Republic of Moldova. It is protected
only territorially in the scientific reserve “lagorlic”, Wetland area of international
importance “Lower Dniester” [19, 22], area with multifunctional management - steppe
vegetation sector in the south of Bugeac (Ciumai village), forest nature reserves
“Flaminda” and “Sarata Galbena”, the landscape reserve “Carbuna”. Included in the
Red Lists of the Zhytomyr and Odessa regions of Ukraine. [31]

Protection measures. Inclusion in the list of species protected by law; compliance
with the species protection regime; rigorous control over the state of the population, ex-
situ conservation of the species; the multiplication of the species in ex-situ conditions
and its repatriation in natural habitats.

Medicinal and economic importance. Decorative, ornamental, honey plant.
Poisonous, contains a large amount of alkaloids, which in significant doses can cause
difficulty in breathing.

Chamaecytisus paczoskii (V.Krecz.) Klask. (=Cytisus paczoskii V.Krecz.)
— Drob Pacioski — Pakutnuk Ilayockoro

Status. Endangered species [EN]. Adcde; B2ab(i,ii,iii,iv).

Distribution. In the Republic of Moldova it occurs rarely — in the north-east: town
Ribnita (UATSN); central part: Chisinau; comm. Bacioi (Chisinau); Goian (Dubadsari,
UATSN); between Hincesti and Lapusna, Horjesti (Hincesti); Geamana (Anenii Noi);
Cioburciu (Stefan-Voda) and in the south: comm. Baurci-Moldoveni (Cahul) (Figure
S5a). It is located on the southern edge of the distribution area. Outside the borders of the
Republic it grows in Eastern Europe (Ukraine — western regions) (Figure 5b). [9, 18,
36] Endemit Pontic.

a b

Figure 5. Chamaecytisus paczoskii (V.Krecz.) Klask. distribution:
a — in the Republic of Moldova; b — worldwide

Habitat. Forest clearings with white oak, steppe hills, calcareous slopes. [12]

Quantitative aspect. Grows in small groups with an abundance of 1-2 (3). The
total number of individuals in the population is unknown.

Limitation factors. Extreme conditions at the edge of the area, the destruction of
growting sites due to anthropogenic activity; overgrazing.
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Biological and ecological characteristics. Subshrub. It blooms in April-May. It is
a steppic, xeromesophilic plant, multiplies by seeds.

Cultivation. No information.

Protection status. No measures are taken in the Republic of Moldova. It is
protected in the wetland of international importance “Nistrul de Jos”, the scientific
reserve “lagorlic”, the landscape reserve “Padurea Hincesti”. Included in the Red Book
of Ukraine as a rare species (category Pinkicuuii). [37] Included in the Red Lists of
Lvov [36], Khmelnytsky [34] and Odessa regions of Ukraine. [31] Included in the List
of species for inclusion in the 3™ edition of the Red Data Book of Ukraine. [35]

Protection measures. Inclusion in the list of species protected by law; compliance
with the species protection regime; rigorous control over the state of the population, ex-
situ conservation of the species; the multiplication of the species in ex-situ conditions
and its repatriation in natural habitats.

Medicinal and economic importance. Decorative, ornamental, honey plant.
Poisonous, contains a large amount of alkaloids, which in significant doses can cause
difficulty in breathing.

Glycyrrhiza echinata L. — Reglisa echinata (Lemn dulce) — CoJionka meTuHucTas

Status. Endangered species [EN]. Adce; B2ab(ii,iii,iv).

Distribution. Rarely recorded in the central parts: comm. Dubadsarii Vechi,
Malaiesti (Criuleni); Nemteni, Pogéanesti (Hancesti); Zloti (Cimiglia); Hagimus,
Copanca (Causeni); Pervomaisc, Nezavertailovca (Slobozia, UATSN); Talmaza,
Palanca (Stefan-Voda); and in the south: Cahul and Giurgiulesti (Cahul). (Figure 6a).
Outside the borders of the Republic it occurs in Central (southeast) and Eastern Europe
(with exception of the northern parts), Crimea, Balkan Peninsula, Caucasus, Asia
Minor, South-West Asia (Lebanon, Syria, Palestine, Iran) and Central Asia (Kazakhstan,
Turkmenistan) (Figure 6b). [18, 21, 24]

Figure 6. Glycyrrhiza echinata L. distribution:
a —in the Republic of Moldova; b — worldwide
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Habitat. Usually grows in wet and salty places — meadows, river banks, poplar
and willow forests, along irrigation canals, sometimes on steppe hills near watercourses.

Quantitative aspect. Met in groups of several specimens with an abundance of 1-2
or forms clusters with an abundance of 2-3. The total number of species is not known.

Limitation factors. Drainage and plowing of river floodplains, isolation of
populations, narrow ecological niche.

Biological and ecological characteristics. Perennial, hemychryptophytic plant,
blooms in June-July. It is a steppic, pratal plant, multiplies by seeds.

Cultivation. No information.

Protection status. No action is taken. Protected only territorially within the
Wetland of international importance “Lower Dniester”. [19]

Protection measures. Inclusion in the list of species protected by the state,
highlighting new growing sites; monitoring the condition of the populations.

Medicinal and economic importance. Medicinal, edible, fodder and honey plant.

Lembotropis nigricans (L.) Griseb. (=Cytisus nigricans L.)
— Bobitel nigrescent — OcTpokHIbHUIIA YePHEIOMIAST

Status. Endangered species [EN]. Adcde; B2b(i,i1,iii,iv).

Distribution. In the Republic of Moldova it is found in the north and northeast of the
country: near the town Ocnita, comm. Naslavcea, Valcinet, Mihalaseni, Garbova, Verejeni
(Ocnita); larova, Trifauti, Tatarauca Noua (Soroca); Vertiujeni (Floresti); Molochisul
Mare (UATSN) (Figure 7a). It is located on the southern edge of the distribution area.
Outside the borders of the Republic it occurs in Central Europe (doubtfully present in
Romania) and Western Europe (with exception of the northern parts), the Mediterranean
region (east); introduced in Baltic States. (Figure 7b). [8, 18, 40]

Figure 7. Lembotropis nigricans (L.) Griseb. distribution:
a —in the Republic of Moldova; b — worldwide
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Habitat. Steppe calcarecous slopes and sunny canyons with stony vegetation,
margins of oak woods, bushes.

Quantitative aspect. It grows in patches with an area of 2-5 m?. The total number
of individuals is not established.

Limitation factors. Extreme conditions at the boundary of the area; destruction of
the growing sites as a result of anthropogenic activity; intensive grazing; tourist activity.

Biological and ecological characteristics. Subshrub. It blooms in June-July. It is
a steppic, xeromesophilic plant, multiplies by seeds.

Cultivation. No information.

Protection status. Species protected by law in the Republic of Moldova
(category VIII). [14] Included in the Red Book of the Republic of Moldova (3rd ed.)
as an endangered species [EN]. [4] It is territorially protected within the monument
of geological and paleontological nature “Tectonic fault near Naslavcea commune”,
“Part of the steep bank of the Dniester (Lencauti)” and the wetland of international
importance “Unguri-Holosgnita”. [22]

Protection measures. Monitoring existing population and highlighting new
growing sites; ex-sifu conservation of the species.

Medicinal and economic importance. Ornamental plant.

Trigonella monspeliaca L. (=Medicago monspeliaca (L.) Trautv.)
— Molotru pitic — [a)XUTHUK MOHITETHEBCKUI

Status. Endangered species [EN]. Adce; B2ab(i,ii,iii,iv).

Distribution. In the Republic of Moldova it occurs rarely in the basin of Prut river:
comm. Viaratic (Rascani); Fagadau (Falesti); central districts: Goian (Dubasari); town
Tighina (UATSN) and in the south: Ciumai (Taraclia); Baurci-Moldoveni, Colibas,
Tartaul de Salcie (Cahul); town Vulcanesti (UTAG) (Figure 8a). Outside the borders of the
Republic it grows in Central (central and southern) and Eastern (southern) Europe, Crimea,
the Mediterranean region, the Caucasus, Asia Minor, Iran, Africa (northern countries);
introduced in the Baltic States, North America (Alabama, New York) and South America
(Argentina (northwest), Central Chile), South Australia (Figure 8b). [11, 18, 25]

a b

Figure 8. Trigonella monspeliaca L. distribution:
a —in the Republic of Moldova; b — worldwide
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Habitat. Steppe hills, calcareous slopes.

Quantitative aspect. Form small groups of a few specimens or grow solitary. The
total number of species is not established.

Limitation factors. Habitat reduction and ruderalization through deforestation;
afforestation of steppe sectors; intensive grazing; isolated and small local populations.

Biological and ecological characteristics. Annual, therophytic plant, blooms in
April-June. It is a steppic, xerophilic plant, multiplies by seeds.

Cultivation. No information.

Protection status. No action is taken. It is territorially protected within the
scientific reserve “lagorlic” and the geological and paleontological monument of nature
“Defileul Varatic”.

Protection measures. Inclusion in the list of species protected by law; highlighting
new growing places; monitoring the condition of existing populations.

Medicinal and economic importance. Dyeind and fodder plant.

Vicia biennis L. (=Vicia picta Fischer et C.A.Mey.)
— Mazariche bianuala — I'opomex ABy1eTHHIA

Status. Endangered species [EN]. Adce; B2ab(i,ii,iii,iv).

Distribution. In the Republic of Moldova it is rare found in the northern districts:
town Briceni (Briceni); Balatina (Glodeni); Verejeni (Ocnita); central: Poganesti
(Héancesti) and southern districts: comm. Baurci-Moldoveni, Caslita-Prut (Cahul) (Figure
9a). Outside the borders of the Republic it occurs in Central (Hungary, Romania) and
Eastern Europe (except the northern parts), Caucasus, Middle Asia (Kazakhstan), Western
Siberia (southwest); introduced in Belarus and Asia Minor (Figure 9b). [2, 18, 39]

Figure 9. Vicia biennis L. distribution:
a — in the Republic of Moldova; b — worldwide

Habitat. Shrub thickets, steppe and calcareous slopes.
Quantitative aspect. There is no information. The total number of individuals is
not known.
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Limitation factors. Narrow ecological niche; isolated populations; destruction
and ruderalization of natural habitats.

Biological and ecological characteristics. Annual or biennial, therophytic or
therochemychryptophytic plant, blooms in June-September. It is a pratal, mesophilic plant.

Cultivation. No information.

Protection status. No measures are taken in the Republic of Moldova. Included in
the Red Book of Vascular Plants in Romania as a vulnerable species (VU). [3]

Protection measures. Inclusion in the list of species protected by law; highlighting
and protecting new places of growth; monitoring the condition of existing populations;
ex-situ species conservation; the multiplication of the species in ex-situ conditions and
its repatriation in natural habitats.

Medicinal and economic importance. Honey plant.

RECOMMENDATIONS

We propose to include additionally to the existant list of species protected by
law 7 species from Fabaceae family: Astragalus corniculatus M.Bieb., A. pastellianus
Pollini, Chamaecytisus lindemannii (V.Krecz.) Klask., Ch. paczoskii (V.Krecz.) Klask.,
Glycyrrhiza echinata L., Trigonella monspeliaca L. and Vicia biennis L. Nine species
should be included in the 4" edition of the Red Data Book of the Republic of Moldova:
Anthyllis macrocephala Wend., Astragalus corniculatus M.Bieb., A. pastellianus
Pollini Chamaecytisus lindemannii (V.Krecz.) Klask., Ch. paczoskii (V.Krecz.) Klask.,
Glycyrrhiza echinata L., Lembotropis nigricans (L.) Griseb., Trigonella monspeliaca L.
and Vicia biennis L.

The research was supported by NARD, within the project “Research and
conservation of vascular flora and macromycobiota in the Republic of Moldova”
20.80009.7007.22
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THE COLLECTION OF THE GENUS GYMNOCALYCIUM PFEIFF.
EX MITTLER IN THE “ALEXANDRU CIUBOTARU” NATIONAL
BOTANICAL GARDEN (INSTITUTE)

Natalia TODIRAS, Anton POLEACOV
“Al. Ciubotaru” National Botanical Garden (Institute), Chisinau, Republic of Moldova

Abstract. In this article, the characteristics of the genus Gymnocalycium are considered in terms of
the classification proposed by Schutz and modified by Rogatsky. The dynamics of the development of the
collection of representatives of the genus Gymnocalycium in the “Alexandru Ciubotaru” National Botanical
Garden (I) is given below. The results of the systematization, revision and identification of the species of
the collection are presented. The requirements for the conditions of growing species belonging to different
subgenera and sections have been determined on the basis of the analysis of their habitat.

Keywords: Cactaceae, genus Gymnocalycium, introduction, classification, identification, natural habitat

GENUL GYMNOCALYCIUM PFEIFF. EX MITTLER iN COLECTIA
GRADINII BOTANICE NATIONALE (INSTITUT)
»ALEXANDRU CIUBOTARU”

Rezumat. in acest articol, sunt luate in considerare caracteristicile genului Gymnocalycium din punct
de vedere al clasificdrii propuse de Schutz si modificate de catre Rogatsky. Este prezentata dinamica de dez-
voltare a reprezentantilor genului Gymnocalycium in colectiile Gradinii Botanice Nationale (I) ,,Alexandru
Ciubotaru”. Sunt prezentate rezultatele sistematizarii, inventarierii si identificarii speciilor colectiei. Cerin-
tele pentru conditiile de crestere a speciilor apartinand diferitor subgenuri si sectiuni au fost determinate pe
baza analizei habitatului acestora.

Cuvinte cheie: Cactaceae, genul Gymnocalycium, introducere, clasificare, identificare, habitat natural.

INTRODUCTION

Gymnocalycium is a genus of succulent plants in the Cactaceae family. The genus
name Gymnocalycium was proposed by Pfeiffer in 1843. The scientific name of the genus
comes from the Greek words meaning ‘naked’ and ‘calyx’, indicating the characteristic
feature of gymnocalyciums — a smooth (without hairs) flower tube.[4]

The natural range of this genus extends from the Chubut and Rio Negro provinces
in southern Argentina to the north through all the provinces of Argentina to the south and
east of Bolivia, Paraguay, part of Uruguay and further north to southern Brazil. Plants are
found on plains and mountains up to an altitude of 3000 m above sea level; they grow
among grass and rocks in well-drained soil.[8] The wide distribution of the genus is the
reason why it includes groups of plants that are so different — such as groups of hardy,
frost-resistant plants and groups of plants that can only survive in a tropical environment.
[4] There is no consensus among researchers on the number of species in this genus. Thus,
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J.Borg, (1956) mentioned 50 taxa of Gymnocalycium. Gerhard Frank (1978) believed that,
from a strictly botanical point of view, no more than 36 species names can be considered
justified, the rest are more or less good varieties and forms.[5] Backeberg (1979) described
80 species [2], Walter Haage (1992) — 126 [6], Anderson (2005) — 81[1].

Attempts to classify the genus Gymnocalycium have been made by many
researchers. At the moment, more than 10 variants of classification of this genus are
known. The structure of seeds, the positions of flowers and fruits, and morphological
features were taken as the basis for classification. However, most taxonomists agree that
the classification of the genus based on the difference in the structure of the seeds is the
most acceptable as the basis for classifying the genus, because they are too characteristic
and the plants belonging to one or another group of seeds have a common range and a
number of similar morphological characters. The first classification of Gymnocalycium
according to the structure of seeds was proposed by A. Fritsch. This idea was supported
in the 60s of the last century by Buxbaum (1968) and in the 80s by Schutz (1986) [7].
Currently, B. Schutz’s classification is the most famous and widely used. It was revised
and supplemented in 2003, in accordance with modern views on the taxonomy of the
genus by Rogatskin D.V.[7] According to this classification, the representatives of the
genus are divided into 6 subgenera and 14 sections (Table 1).

Table 1. The classification of the genus Gymnocalycium according
to Schutz-Rogatskin (2003)

Genus Subgenus Section Numbf:r of
species
. Denudata 6
Macrosemineum -
Paragguayensia 7
. Gymnocalycia 32
Gymnocalycium Lafaldensia >
Saglionia 1
Hybopleura 15
Gymnocalycium Microsemineum Chiquitana 3
Loricata 4
Mazanensia 13
Trichosemineum Trichosemineum 10
Terminalia 5
Muscosemineum Periferalia 6
Schikendantziana 4
Pirisemineum Pirisemineum 2
MATERIALS AND METHODS

The subjects of our research were representatives of the genus Gymnocalycium,
available in the collections of the Laboratory of Indoor Plants of “Alexandru Ciubotaru”
National Botanical Garden. The first taxa of Gymnocalycium were introduced in our
collection in the late 60s. They were only two species G. mihanovichii (Fric & Gurrke)
end G. occultum Fric & Schutz. [3]. By the end of the 70s, their number increased to 23
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taxa, by the beginning of the 90s, the collection consisted of 44 taxa, in 2000, there were
25 taxa, in 2010 — 27 taxa, respectively. Gymnocalyciums are presently represented in
our collection, in the section of the Cactaceae family, by 54 taxa. Among them 39 are
species, 10 are subspecies and 5 are cultivars. They became the objects of our study. An
analysis of the dynamics of the composition of this collection for more than 40 years
showed that the enrichment of the collection of this genus was associated with great
difficulties. Losses were noted annually in this collection. In the 1980s they amounted
6 species, in the 1990s — 8 species, in the 2000s — 4 species, and in the 2010s — 11.
And only by the 2020s, the collection more or less stabilized. This is one of the largest
collections of the Cactaceae family in our Botanical Garden. It was necessary to revise
and classify the Gymnocalycium collection in order to arrange the existing species
and clarify their requirements towards growth conditions. This became the goal of our
research. For the systematic processing of the collection of the genus Gymnocalycium,
we chose the classification of the genus proposed by Schutz (1986) supplemented and
revised by Rogatsky (2003)[7].

RESULTS AND DISCUSSIONS

As a result of the identification of species of the genus Gymmnocalycium, the
specimens listed under the names G. amerhauseri and G. achirasense were rejected
as not corresponding to the description. The following species have been identified:
G. schickendantzii (which had been listed under the name G. sp), G. monvilei subsp.
achirasensii (which had been listed under the name G. monvilei sp.), G. pflanzii (former
G. saglione sp.). The result of the inventory and systematization of the collection of the
genus Gymnocalycium is presented in Table 2.

Table 2. Analysis of the representatives of the genus Gymnocalycium in the collection
of the “Alexandru Ciubotaru” National Botanical Garden (Institute)

Subgenus Section Species

1. Macrosimineum (Figure 1.)
Evolutionarily — the oldest gymnocalyciums. | /.. Denudata
They grow in isolation in the eastern part of the
range. The stem is green to glossy, the ribs are
mostly wide and flattened, the flowers are large,
white or yellow. The seeds are maximum 2-3
mm in diameter. Plants from the western and
northern parts of the range are not numerous. The
range — from Brazil, south of the Rio Grande,
to Uruguay. It is characterized by subtropical
climate in all seasons, moderate winters and
warm summers. Plants occur mostly on plains,
the climate of the habitats is mild and warm.

G. denudatum (Lk.&O.)Pfeiff.

1.2. G. fleischerianum Backberg.,
Paraguaensis G. horstii Buining, G.
megalothelos (Sencke) Br.et R.
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2. Gymnocalycium (Figure 2.)

The main, defining subgenus of the genus.
The seeds are shaped like ‘“barrels”, black
matte, often with waxy coating. The plants
related to G.gibbosum can be very spiny and
reach relatively large sizes, they do not have
a red base of flowers, which is characteristic
of other representatives of the subgenus. They
grow in the southern part of the range with a
completely subtropical climate, in very dry
habitats, which are characterized by average
monthly temperatures above 0°C, but regularly
occurring frosts. The rest of the plants are
usually medium-sized to very small, not too
spiky, often developing shoots, flowers from
bright red to white, yellow. The plants are
distributed in all parts of the range, except for
the northwest. They can occur in habitats with a
relatively humid climate, subtropical or very dry
temperate climate. These species have a wide
ecological adaptability.

2.1. Gymno-
calycium

G. baldianum (Speg.) Speg.,
G. brachypetaium Speg.,

G. calachlorum (Bod.) Y.

Ito, G. capilaense (Schick)
Backbg.,G. deeszianum Dolz,
G. erinaceum J G Zahb.,G.
gibbosum (Haw.) Pfeiff.,G.
leeanum (Hook.) Br. et R.,

G. leptanthum (Speg.) Speg.,
G. neuhuberti H.Till &W.
Till, G. papschii H. Till, G.
schatzlianum Strigl & W. Till,
G. schroederianum v. Osten,
G. stuckertii (Speg.) Br.et R.,
G. uebelmannianum Rausch

2.2. Lafandesia

G. andrea (Boed.) Backbg. &
F M Knuth, G. bruchii (Speg.)
Hoss.

3. Microsemineum (Figure 3.)

Plants from the western part of the range, usually
mountainous areas. They are often thorny, can
grow rather large. The color of flowers varies
from bright red to pure white. Seeds 1 mm or
less, usually black, sometimes dark brown,
narrow hilum often with a well-developed
spongy margin. The range of the subgenus
is northwestern Argentina, southern Bolivia,
western Paraguay. It includes arid mountain
habitats, or intermountain basins, characterized
by an even drier climate. It is characterized by a
large amplitude of air temperatures both during
the day and during the seasons.

3.1. Saglionia

G. saglione Britt. et Rose.,
G. saglione Britt. et Rose.v
australis

3.2. Hyboleura

G. achirasense H.Till &
Schatzl, G. Brachyantum
(Gurke) Br.etR., G.
horrdispinum Frank, G.
monvillei (Lem.) Br.et

R., G. mostii (Gurke)

Br.& R., G. nigreolatum
Backbg.v.densispinum Backbg.

3.3. Chiquitana

3.4. Loricata

G. spegazzini ssp
cardenassianum Ritt.

3.5. Mazanensia

G. albiareolatum Rausch, G.
glaucum, G. castellanossi
(Ferox)

4. Trichomosemineum (Figure 4.)
Gymnocalyciums of this subgenus are usually
solitary, with flattened stem. Plants of the
G.stellatum form group are not very spiny, but
have a variety of spine colors, the rest often have
a dark brown stem and large spines, there are no
central spines. The seeds are small brown with
a fragile, glossy seed coat and a well-developed
strophiole. They are distributed in the western
part of the range. These are arid mountain
habitats characterized by a large amplitude of air
temperatures.

4.1. Trichomo-
semineum

G. ragonesei Cast., G.
stelatum (Speg.) Speg., G.
asterium Y. Ito, G. occultum
Fric ex Schutz, G. piltziorum
Schuilz, G. vatteri Buin.
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5. Muscosemineum (Figure 5) 5.1. Terminalia G. damsii (K.Sch.) Br.&R., G.
Plants with light brown matte, round or friedrichii (Werdem) Pazout
drop-shaped seeds, about 1 mm in diameter. , G. mihanovichii (Fric &
The range of the subgenus includes western Gurke) Britt et Rose

and northwestern Argentina, Paraguay, and
southeastern Bolivia. These are arid mountain
habitats, or intermountain basins, characterized
by an even drier climate. They are characterized
by a large amplitude of air temperatures
both during the day and during the seasons.
Gymnocalyciums of this subgenus, in terms
of habitat, consist of two groups — 1) western
Argentinean (G.schicktndandzii, G.delaetii) and

2) northern Chacoan (complexes of species G. | 55 periferalia | G. anisitsi (K. Sch.) Br. &R,
mihanovichii, G.megatae). Plants of the first G. anisitsi ssp Damsi cv.

group are rigid, particularly those growing in Multipleoriferum Hort.
the mountains — strongly spiky. Buds appear at
a considerable distance from the growing point.

The second group consists of gymnocalyciums | -3 S?hiken- G. schickendantzii (Web.)
found naturally in the edges and clearings of the | dantziana Br.&Rose

dry forests of the Chaco province.

6. Pirisemineum (Figure 6.) 6.1. G. pflanzzi (Vpl.) Werd.

The plants are characterized by the smallest | Pirisemineum
seeds. Seeds are about 0.5 mm in size, brown
glossy, drop-shaped. Plants are spherical,
medium sized, usually with velvety green stem.
The flowers have an unusual appearance, with
numerous petals. Their color varies from pure
white to pink-salmon. The range of the subgenus
is northwestern Argentina, southeastern Bolivia
and western Paraguay. The habitats are sunny
rocky areas of the dry forests in the Chaco
province. Warm winters and moderately hot
summers are typical of this region.

G. denudatum G. fleischerianum G. horstii G. megalothelos

Figure 1. Subgenus Macrosimineum
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G. alboareolatum

G. monvillei G. mostii G. spegazzinii ssp.
cardenasianum

G. castellanosii G. pugionacanthum
ssp.ferocious

Figure 3. Subgenus Microsemineum
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G. ragonesei G. occultum G. piltziorum

Figure 4. Subgenus Trichomosemineum

G. riedrichii G. mihanovichii

G. schickendantzi G. anisitsii

Figure 5. Subgenus Muscosemineum

G. pflanzii

Figure 6. Subgenus Pirisemineum
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CONCLUSIONS

As aresult of the inventory and identification of Gymnocalycium species, 2 species
were rejected as not corresponding to the description and the group (G. amerhauseri and
G. achirasense), and 3 species were identified (G. schickendantzii, G. monvilei subsp.
achirasensii, G. pflanzii). The result of systematization of the genus Gymnocalycium
showed that all 6 subgenera of the genus Gymnocalycium are represented in the
collection of the Cactaceae family of the “Alexandru Ciubotaru” National Botanical
Garden (I). Only there is no representative of the section Chiquitana, subgenus
Microsemineum. The subgenus Macrosemineum, consisting of 2 sections, is represented
in the collection by four species. The subgenus Gymnocalycium comprises 2 sections and
is the most numerous. In our collection, it is represented by 17 species and subspecies.
The representatives of the subgenus Microsemineum (13 species) and the subgenus
Trichomosemineum (6 species) differ greatly both in seed structure and appearance. But
the habitats of representatives of these subgenera are similar. They are arid mountainous
regions, or intermountain basins, characterized by an even drier climate. These areas
are characterized by a large amplitude of air temperatures both during the day and
throughout the year. The representatives of the subgenus Muscosemineum are divided
into two groups according to their habitat. The first group occurs in the western part of
Argentina. The climate in these areas is dry, with strong temperature fluctuations. The
first group includes very spiny species, occurring in the mountains (G. schickendantzii).
The habitats of the second group (G. michanovichii) are the vast marshy plains from the
Chaco province, with a milder climate. The subgenus Pirisemineum in our collection
is represented by a single species — G. pflanzzi. Its natural habitats are subtropical
regions with warm winters and moderately hot summers. This species occurs in sunny,
rocky areas and at the edges of the Chaco dry forest. The classification of the existing
Gymnocalycium species in the collection made it possible to clarify not only their
names, but also their needs in terms of growth conditions. This will further contribute to
a more successful development of this collection.
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IV. SCIENTIFIC CHRONIC

ALEXANDRU TELEUTA LA ONORABILA VARSTA DE 70 DE ANI
Ton ROSCA, Victor TITEI Aliona MIRON, Natalia CIRLIG

Alexandru Teleuta s-a nascut la 31 octombrie
1952 in familia lui Stefan si Elena din satul Ozior-
noe (denumirea veche — Babele, fosta comuna Ge-
neral Averescu), tinutul Izmail, Basarabia de Sud.
De mic fiind cunoscut cu muncile agricole, dupa
_ absolvirea scolii medii din localitate in anul 1969,
\ se inscrie la Facultatea de Agronomie a Institu-
| tului Agricol ,,Mihail Frunze” din or. Chisindu.
Din anii de studentie este preocupat de activitatile
J stiintifice, participd la investigatii stiintifice si la
cercurile studentesti de specialitate In domeniul
geneticii, ameliordrii plantelor si producerii de
seminte. Pe parcursul studiilor universitare cu-
nostintele de baza in domeniu le-a preluat de la
renumitii savanti profesori Anatolii Covarschii, Mihail Borovschi, conferentiari Vasile
Micu si Andrei Palii, care activau la Catedra de Genetica, ameliorare si seminologie
din cadrul institutului. in baza experientelor montate si rezultatelor stiintifice obtinute a
fost elaborata lucrarea de diploma ,,Utilizarea formelor inbreeding (sibs) in ameliorarea
porumbului” si prezentatd in anul 1974 la Consiliul de absolvire, fiind apreciata cu cel
mai Tnalt calificativ cu acordarea diplomei de absolvire la specialitatea ,,Agronomie”
cu titlul de calificare ,,Agronom Invitat”. Dupa absolvire se intoarce la bastina si ac-
tiveaza ca agronom in gospodaria agricola din localitate. In anul 1975 este angajat ca
cercetator stiintific inferior la Institutul pentru porumb si sorg al Asociatiei Stiintifice de
Productie ,,Hibrid”, ulterior a fost admis la aspirantura in prestigiosul Institut Unional
pentru Fitotehnie ,,N. I. Vavilov”’(VIR) din Leningrad, avandul ca mentor pe profesorul
Nicolai Corsacov. In cadrul cercetarilor realizate a evaluat particularititile biologice
si agronomice a genofondului de soia din colectia mondiald VIR 1n conditiile Moldo-
veli, identificand forme cu o valoare economica inaltd: productivitate sporita a boabelor,
continut sporit de proteine si aminoacizi esentiali, rezistentd inaltd la boli si vatama-
tori, adaptabilitate la recoltarea mecanizata etc. A elaborat metode noi de ameliorare
a calitatii boabelor la soia, care au fost implementate la diferite institutii de cercetare
pentru crearea si omologarea soiurilor locale. La finalizarea studiilor sustine cu succes
teza de candidat (doctor) in stiinte agricole cu tema ,,Resurse genetice valoroase pentru
ameliorarea soiei in conditiile Zonei Centrale a Moldovei” si se angajeaza la serviciu la
Gradina Botanici a Academiei de Stiinte a Moldovei. In perioada 1980-1987 activeazi
ca secretar stiintific in echipa academicianului Alexandru Ciubotaru. Din anul 1987, in
calitate de cercetator stiintific coordonator in Laboratorul Mobilizarea si Introducerea
Plantelor Utile, preia colectia de plante furajere, mobilizeaza noi taxoni, acorda servicii
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de consultanta stiintifica intreprinderilor agricole in extinderea conveierului verde si
diversificarea sortimentului de culturi furajere pentru sectorul zootehnic. A fost ales
lider sindical al colaboratorilor Gradinii Botanice. in anul 1991 este numit vice-director
pe probleme de stiintd al Institutului de Botanica al Academiei de Stiinte a Moldovei
(astizi Gradina Botanica Nationald (Institut) ”A. Ciubotaru”). In anul 1993 fondea-
za Laboratorul Plante Furajere Noi, coordoneazd si realizeazd cercetari stiintifice in
domeniul mobilizarii resurselor vegetale furajere pentru valorificarea terenurilor ero-
date si salinizate, completand anual colectia de plante furajere cu peste 300 de taxoni
mobilizati din diferite zone floristice. Ca rezultat al investigatiilor stiintifice a stabilit
potentialul productiv de masa verde, capacitatea de formare a semintelor, toleranta la
seceta, arsitd si salinizare a speciilor noi, a evaluat valoarea lor nutritiva, continutul de
proteine, aminoacizi esentiali, macro- si micronutrienti, asigurarea cu unitati nutritive si
energie metabolizanta a furajului proaspat cosit si a fanului obtinut. A identificat forme
valoroase care au stat la baza credrii de noi soiuri si introducerii in culturd a unor specii
de plante alohtone. In aceastd perioada colaboreaza fructuos cu academicianul Mihail
Lupascu de la Institutul de Microbiologie al Academiei de Stiinte a Moldovei, cu pro-
fesorii Yurii Uteush, Olexandr Abramov, Djamal Rakhmetov de la Gradina Botanica
Nationald ”M. M. Grishko” a Academiei de Stiinte Nationale, Kiev (Ukraina).

In anul 1995, in baza deciziei Consiliului Stiintific al Institutului de Botanica al
Academiei de Stiinte a Moldovei, Consiliul Superior de Atestare a Republicii Moldova
ii acorda d-lui doctor Alexandru Teleuta titlul stiintific de cercetator stiintific superior
(conferentiar cercetator) la specialitatea 03.00.05 ,,Botanica”, obtinand si dreptul de
pregatire a doctoranzilor.

In scopul realizirii angajamentelor Republicii Moldova cu privire la conservarea
biodiversitatii, stipulate in hotararile organizatiilor internationale de profil, d-nul doc-
tor Alexandru Teleuta isi axeaza eforturile stiintifice si de management pe domeniul
conservarii si utilizarii durabile a lumii vegetale. Fondeaza Oficiul Biodiversitate si
colaboreaza cu autoritatea de specialitate. Rezultatele principale ale activitatii in cadrul
Oficiului Biodiversitate au fost: elaborarea si promovarea Strategiei Nationale si a Pla-
nului de Actiune in domeniul Conservarii Diversitatii Biologice (Hotararea Parlamentu-
lui Republicii Moldova din 27.04.2001, nr. 112-XV) si a Programului National privind
constituirea Retelei Ecologice Nationale pentru anii 2011-2018 (Hotararea Guvernului
Republicii Moldova nr. 593 din 01.08.2011). Gratie proiectelor elaborate si implemen-
tate cu sprijinul domnului doctor Alexandru Teleutd, Republica Moldova a beneficiat de
suportul financiar al Fondului Global de Mediu, Fondului Global pentru protectia Lumii
Salbatice, Fondului Regional al Programului Dunérea-Carpati. Meritd a fi remarcata
activitatea domnului Alexandru Teleutd ce tine de elaborarea mai multor proiecte de
legi si regulamente cu privire la conservarea si utilizarea durabila a resurselor biologi-
ce ale Republicii Moldova (Legea nr. 1538-XIII din 25.02.1998 privind fondul ariilor
naturale protejate de stat; Legea nr. 325 din 15.12.2005 cu privire la Cartea Rosie a
Republicii Moldova; Legea nr. 105 din 02.06.2005 cu privire la gradinile botanice; Le-
gea nr. 755 din 21.12.2001 privind securitatea biologica si regulamentele ulterioare in
domeniu; Regulamentul Cadastrului obiectelor regnului vegetal, aprobat prin Hotararea
Guvernului Republicii Moldova nr. 211 din 13.03.2009), proiecte de legi — cu privire la
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dezvoltarea sistemului de arii naturale protejate de stat al Republicii Moldova, care sti-
puleaza fondarea primului parc national ,,Orhei” (FGM, PNUD Moldova), cu privire la
perfectarea strategiei nationale ce tine de conservarea diversitatii biologice pentru anii
2012-2020, proiectul WWF cu privire la diminuarea impactului schimbarilor climatice
din bazinul Dunarii inferioare prin promovarea unui management durabil al resurselor
naturale (apd, sol, vegetatie) etc.

In anul 2005 d-nul doctor Alexandru Teleutd este numit Director al Gradinii
Botanice (Institut) al Academiei de Stiinte a Moldovei, apoi fiind ales prin concurs pen-
tru 3 mandate consecutive. In aceastd perioada au fost depuse proiecte si atrase mijloace
financiare pentru sistemul de irigare, termoficarea autonoma a institutiei, dotarea cu
utilaj stiintific, procurarea de tractoare, masini si utilaje agricole, reparatia incaperilor,
lichidarea consecintelor calamitatii naturale din anul 2017. A fost membru al Colegiului
Ministerului Mediului, Asociatiei Gradinilor Botanice din Romania. Este unul dintre
fondatorii si redactorul-sef (2017-2018) al revistei stiintifice Revista Botanicé/Journal
of Botany. A fost presedinte al Comitetului de organizare a Simpozionului Stiintific In-
ternational ,,Conservarea diversitatii plantelor” (editiile 2010, 2012, 2014, 2015, 2017).

Rezultatele sale stiintifice s-au soldat cu crearea, omologarea si brevetarea a 9
soiuri de plante, realizarea a 6 proiecte de cercetdri stiintifice aplicative, inclusiv la 3
fiind director de proiect, implementarea a 7 proiecte de transfer tehnologic, inclusiv la
3 in calitate de director de proiect, 4 proiecte transfrontaliere si bilaterale cu Romania,
10 participari la expozitii internationale de inventica cu decernarea a 14 medalii de
aur si 3 de argint. Elaboreaza peste 300 de publicatii, inclusiv pentru studenti manu-
alul ,,Botanica. Anatomia si morfologia plantelor” si lucrari de laborator ,, Botanica”.
Este coautor a lucrarilor monografice: ,,Cartea Rosie a Republicii Moldova” (editia 11,
2001; editia I11, 2015); seria de carte in 4 volume ,,Lumea vegetald a Moldovei” (2005-
2007); ,,Economia mediului si dezvoltarea durabila (2003); ,,Environmental Economics
(2005); ,,Plante medicinale (2008); ,,Gradina Botanica (Institut) a Academiei de Stiinte
a Moldovei” (2017); “Ariile naturale protejate din Moldova. Pajisti si monumente de
arhitectura peisajera ” (2017); ,,Flora Basarabiei (plante superioare spontane), Vo-
lumul I (2011); 170 de articole, inclusiv 14 articole in reviste si culegeri din bazele de
date Web of Science Core Collection. Contribuie la pregatirea tinerilor cercetatori prin
doctorantura si stagii in diferite centre stiintifice. A sustinut prelegeri, cursuri de lectii
teoretice si practice la Universitatea de Stat din Moldova si Universitatea de Stat ,,Di-
mitrie Cantemir”.

Pentru activitatea stiintificd si manageriald domnului doctor Alexandru Teleuta i
s-a conferit titlul de ,,Om Emerit”, diplome de merit ale Guvernului Republicii Moldo-
va, Academiei de Stiinte a Moldovei, Ministerului Mediului, Universitatii ,,Alexandru
Ioan Cuza” din lasi, Universitatii din Bucuresti.

Cu ocazia aniversarii a 70 de ani de la nastere, exprimam domnului Alexandru Te-
leuta sincere felicitari si profunde sentimente de recunostinta. Va dorim stimate domnu-
le doctor conferentiar Alexandru Teleuta realizari frumoase si sanatate pentru multi ani!
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O PERSONALITATE DISTINSA, DOCTORUL iN BIOLOGIE
VALENTINA CANTEMIR LA 70 DE ANI

Elena TOFAN-DOROFEEY, Olga IONITA

Specialist notoriu in domeniul botanicii
si paleobotanicii, doctor 1n stiinte biologice
! Valentina CANTEMIR s-a nascut la 19 decem-
brie 1952, in ordselul Riscani. In anul 1970 a
absolvit Scoala Medie nr. 1 din orasul Riscani
si continua studiile la Facultatea de Biologie si
I Pedologie a Universitdtii de Stat din Moldova,
specialitatea Biologie.

Dupa absolvirea facultitii, in 1977, dna
Valentina Cantemir este angajata in calitate cer-
cetator stiintific inferior in sectia Naturii din ca-
. drul Muzeului National de Etnografie si Istorie
Naturala, unde a activat pana in 1980, an in care
se transfera la Gradina Botanica (I) a ASM, in
cadrul Laboratorului Flora si Geobotanica, par-
curgand onorabil toate etapele in cariera stiin-
tifid, incepand cu functia de laborant superior,
cercetator stiintific siperior, coordonator pana la sef al Laboratorului Flora spontana si
Herbar.

Inceputurile activititii stiintifice, Valentina Cantemir, le consacri studiului pa-
leobotanicii, fiind un discipol si descendent al Scolii de paleobotanica, fondatd de
academicianul Andrei Negru. Sustine cu succes teza de doctot 1n stiinte biologice cu
tema: ,,Cpenne-no3nnecapmarckasi ¢iuopa Cesepo-3anagnoro IlpuuepHomopss (1o
MAJIE0KaPIIONIOTHYECKUM JIAHHBIM) ™.

Munca asidud, perseverenta si efortul depus in realizarea scopului au dat roade, iar
rezultatele nu au intarziat sa apara. Astfel, pentru prima data, a fost elucidata flora Sar-
matianului Mediu si Superior din nord-vestul Bazinului Marii Negre, constituind 114
specii de plante, inclusiv 10 taxoni paleofloristici noi pentru stiinta (pe baza ramasitelor
paleocarpologice). Specia fosila Crataegus schtekanta Negru, a fost denumita de catre
academicianul Andrei Negru in cinstea tinerelor savante dr. Valentina Cantemir si a dr.
Ana Stefirta, Intru recunoasterea profesionalismului si a activitatii complexe desfasura-
te de cele doud cercetatoare.

La mijlocul anilor 80, in cadrul laboratorului au demarat cercetari de inventariere
si evidentiere a componentei taxonomice a florei Basarabiei pentru editarea monogra-
fiei Flora Basarabiei In 6 volume (publicarea careia a avut loc mult mai tarziu), unde
dna Valentina Cantemir s-a implicat cu daruire alaturi de colegi. Ulterior, la inceputul
anilor 2000, in cadrul Laboratorului Flord spontand si Herbar au fost declansate ample
cercetari n scopul evidentierii speciilor rare, investigatii in cadrul cérora dna Valentina
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Cantemir a avut o contributie deosebita si care s-au soldat cu editarea unui sir de lucrari
valoroase, la care domnia sa este coautor: Cartea Rosie a Republicii Moldova, ed. a II-a,
2001; Plantele rare din flora spontand a Republicii Moldova, 2002; Lumea vegetald a
Moldovei, vol 2 ,,Plante cu flori” - I, 2005; Lumea vegetald a Moldovei, vol. 3 ,,Plante
cu flori” - 11, 2006; Cartea Rosie a Republicii Moldova, ed. a IlI-a, 2015; ,,Flora Basara-
biei” (plantele superioare spontane) in 6 volume, vol. I, I, III, IV si V, lucrari care prin
aportul domniei sale au fost inaintate la diferite expozitii ale Saloanelor Internationale,
fiind apreciate cu Medalia de Aur la Salonul International de Inventica de la Geneva
(2008), Medalia de Argint la Salonul International de Inventica de la Bruxelles (2008),
Medalia de Bronz la Salonul International de Inventica de la Seul (2009), Premiului
ASM ,,Boris Melnic” (2016), Medalia de Argint la Expozitia Internationala INFOIN-
VENT, Chisinau (2017), Medalia de Aur la Expozitia Internationalda INVENTCOR din
Deva, Romania (2021, 2022), Medalia de Argint la Salonul International de Inventii
,»Iraian Vuia” din Timigoara (2022).

Totodata, dna Valentina Cantemir activand in functie de secretar stiintific in cadrul
Asociatiei Obstesti Societatea de Botanica din Republica Moldova, a contribuit la ela-
borarea proiectelor de editare pentru atragerea de fonduri financiare, cu suportul carora
au fost publicate primele 2 volume din seria de carte ,,Flora Basarabiei”.

Asadar, dupa o viatd dedicata cercetarii, omul de stiintad Valentina Cantemir, s-a
bucurat de multe realizari remarcabile, care au contribuit mult si continue sa aduca un
aport semnificativ la dezvoltarea domeniului biologiei vegetale, cercetarii florei sponta-
ne contemporane si fosile a Republicii Moldova.

Ca o incununare a intregii activitati stiintifice, in 2017, savanta Valentina Cantemir
a fost decoratd cu cea mai 1nalta distinctie academica — Medalia ,,Dimitrie Cantemir”.

Fara a emite pretentia de a fi epuizat evidentierea tuturor realizarilor stiintifice,
trebuie subliniat faptul cd doamna Valentina Cantemir a fost si rdimane un om sfatuitor
si voluntar al celor iubitori de natura si de frumos. Cu prilejul splendidului jubileu de
70 de ani din ziua nasterii, Colectivul Gradinii Botanice Nationale, aduce cele mai sin-
cere felicitari, inaltd consideratie si apreciere la adresa dumneavoastra. Va uram multa
sdndtate, pace si liniste sufleteasca, energie creatoare, succese remarcabile in activitate,
bunastare si impliniri aldturi de oamenii dragi!

La multi ani, stimatd Doamna!
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EUGENIA CERNEI LA 80-A ANIVERSARE

Tatiana SIRBU, Valentina CANTEMIR
Gradina Botanica Nationala (Institut) ,,Al. Ciubotaru™

Un nou inceput de noiembrie al anului
2022. Opt decenii irepetabile se etaleaza pentru
doamna Eugenia Manea-Cernei, asemeni unei
carti interesante, intotdeauna deschisa pentru
toti cei, care stiu sa citeasca si sd soarba din ea
cunostinte adevarate, cuvinte deosebite si fapte
frumoase... Un inceput de proiecte noi, dar si
de generalizare a rezultatelor remarcabile ale
Domniei Sale.

Originard din Cainarii Vechi, Judetul
Soroca. Absolventa a Universitatii de Stat din
Tiraspol, specialitatea Biologie si Chimie. Dupa
absolvire - profesoard de biologie si chimie in
scoala medie din Valeni, judetul Cahul. Mai
tarziu urmeaza doctorantura...

Din anul 1970 si pana in 1999 a activat in
Gradina Botanica (Institut) a Academiei de Stiinte din Moldova, in cadrul Laboratorului
Floricultura (actualmente Laboratorul Plante Ornamentale). in anii 1978-1980 a studiat
anatomia si morfologia fructului si semintei la reprezentantii din familiile Berberidaceae,
Ceratophyllaceae, Paeoniaceae si Ranunculaceae in cadrul Laboratorului Anatomia
Plantelor...

In lucrarile anterioare am remarcat ci dna Eugenia Cernei face parte din
generatia cercetatorilor, inceputul activitatii carora s-a contopit cu constructia Gradinii
Botanice - una din primele institutii de cerecetare (anul 1950), care devine un centru de
cercetare, in primul rand, dar si unul recreativ, educational si cultural al capitalei, dar
si al tarii. Dupa o munca titanica, dar interesanta de trecere a colectiilor de plante din
Gradina Botanicd veche din Valea Morilor (actualul Parc Dendrarium) in spatiul nou
(aa. 1972-1974), s-a nascut Gradina Botanica a ASM. Aici cercetatorul in devenire este
captivat pentru totdeauna de lumea plantelor si dupa cum sustine si Domnia Sa peste
ani, aici (in Gradina Botanica) ,,...s-a produs intdlnirea...cu irisii. Sublima lor candoare
mi-a schimbat destinul meu stiintific. Mi-am declarat intentia de a cerceta acest gen

de plante decorative, numite si orhidei nordice.” (Cernei E.). Dar aceasta ¢ o istorie
aparte...

Realizandu-si doctoratul inanii 1971-1973, laInstitutul de Botanica,,V.L.Komarov”
din Sankt Petersburg, dar si gratie stagierii (aa. 1966-1967) in serele institutului, se
reintoarce cu noi cunostinte si aspiratii acasa. ,,7ot ce-am acumulat, toate cunostintele,
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cautam sa le aplic acasa. Fosta Gradina Botanica a Chisinaului era valoroasa sub
neimaginat in a introduce si a adapta plante de pe toate meridianele Globului. Cine
stie, insd, astazi, de botanistii, care au stat la inceputuri, care si-au creat opera cu
atdta sacrificiu, aidoma scoicii ce-§i creste perla prin rand?! Ramasi astazi cu o pensie
derizorie, uitati de societate, cui Ui pasa de suferintele lor?!”(E. Cernei). Gratie lor,
acestor oameni, care doreau sa schimbe lumea, avem astazi acest muzeu al naturii, de
care ne mandrim nespus: Grddina Botanica Nationald.

Doamna Eugenia Cernei a trecut prin toate etapele specifice unui om de stiinta: de
la cercetator stiintific inferior (1970-1978), superior (1978-1989), pana la - coordonator
(1989-1999, 2022). Incad doctorandi fiind, a adus peste 200 de specii noi, mai tarziu
testeaza sute de taxoni, astfel contribuind esential la innobilarea genofondului de plante
ornamentale. A initiat si constituit Colectia de /ris L., de Kniphofia Moench., Colectia
de bulbifere rare, Colectia de Eremurus Bieb., in baza careea a ghidat o teza de doctorat,
sustinuta cu succes in anul 1996. in premiera a efectuat analiza ecologica, fitogeografica
si aprecierea gradului de aclimatizare a 236 de specii investigate in conditiile de clima
ale reprezentantilor din familiile Alliaceae, Amaryllidaceae, Liliaceae si Iridaceae, in
special, a genului /ris. A elaborat o metodologie de apreciere a succesului adaptarii si a
calitatilor ornamentale la plantele perene introduse in conditii ex-situ.

Din dragostea mare fatd de frumos, fatd de naturd si de oameni s-au nascut
numeroasele opere ale protagonistei noastre: mai bine de 200 forme, hibrizi de stanjenel
si eremurus, aplicand metode de ameliorare diverse. Ani la rand a adunat o colectie-
unicat a genului /ris: peste 250 de soiuri de stanjenei ale amelioratorilor francezi,
englezi, germani, americani s.al. si 65 specii din diverse zone fitogeografice ale Globului.
Colectia a constituit baza [ridarium-ului, fondat pe principii stiintifice - o expozitie
de proportii, o adevaratd capodopera stiintifica, cu sectoarele: sistematic, geografic,
evolutiv, cromatic etc. Cu regret, in timpuri mai grele pentru tara si Gradina Botanica,
acest coltisor de rai s-a pierdut. Dar nu si stanjeneii. Ei infloresc la fel de incantator in
fiece primavara si nu inzadar si-au asteaptat ctitorul... Si EA a revenit! Dupa multi ani,
dna E. Cernei revine in anul 2022 pentru a-gi realiza visul neinplinit: o monografie,
ravnitad de mult timp si care se va materializai in curand.

In decurs de 35 de ani de activitate stiintifica si de pregitire a cadrelor nationale
Dna Eugenia Cernei a contribuit la dezvoltarea stiintei botanice, consacrandu-si cei mai
frumosi ani ai vietii unei activitati nobile de cercetare si ameliorare a plantelor decorative.
Autor si coautor a mai bine de 120 lucrari stiintifice; coautor in amenajarea maiestosului
»Alpinariu” — una dintre principalele expozitii ale Gradinii Botanice. Un neintrecut
maiestru 1n arta aranjamentelor florale, participand la multiple expozitii republicane si
internationale pentru promovarea acestei arte. In acest context, a publicat ,,Curcubeul
florilor” (editii in limba rusa si bulgard), ,,Tveti i fantazia” — carti care s-au bucurat de un
mare succes 1n tara si peste hotare. Rezultatele cercetarii s-au conturat in implementari
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cu pondere. Spatiile verzi din localitatile urbane si rurale ale tarii sunt amenajate cu mai
bine de 40 de specii si soiuri de stidnjenei si cepe decorative. Activitatea de cercetare a
fost prezentata si apreciata inalt in cadrul a numeroase congrese, conferinte, seminare,
expozitii stiingifice.

Prin competenta si fortd de munca creativa, modestie si bunavointa, naturalete si
simplitate a cucerit stima, recunostinta si dragostea colegilor, prietenilor si celor apropiati
sufletului. Fie ca si in continuare, pasiunea si dragostea pentru frumos si splendida lume
a florilor sa Va serveasca drept izvor de inspiratie si calauza in toate anotimpurile vietii.

Cu prilejul frumosului jubileu, Va urdam de sanatate, de bunastare si prosperitate,
de prieteni devotati, va dorim ca lumina mintii §i puterea sufletului sa Va fie calauza in
tot ceea ce realizati... Fie ca Soarele sa va ofere caldura si lumina, Ploaia curata — liniste
sufleteasca, / Zambetul oamenilor — incredere in sine, /Zilele anului — prieteni, / Visele
de azi sa devina realitate, / Sperantele de maine — Tmpliniri, / Orice cadere — un pas
inainte, iar fericirea sa va insoteasca mereu...

LAMULTI SI BINECU VANTATI ANI!
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V. IN MEMORIAM
IACHIM GUMANIUC, TRECEREA iN ETERNITATE...

Victor SFECLA’, Irina SFECLA?

!Universitatea Tehnicd a Moldovei
’Gradina Botanica Nationala (Institut) ,,Al. Ciubotaru”

pentru ca stapdnim o putere divind.: amintirile

in miez de aprilie s-a stins surprinzitor
de repede, la varsta de 71 de ani, cel care a fost
Iachim GUMANIUC, doctor in stiinte biologice,
conferentiar universitar, un nume notoriu in acest
domeniu si in Invatamantul silvic superior din Re-
publica Moldova. Roadele muncii sale au obtinut
valoare prin discipoli cutezatori din generatiile de
silvicultori, dar si prin abordarea stiintifico-prac-
ticd a florei plaiului nostru. Este greu sa vorbesti
la trecut...

Zestrea daruitd posterioritatii este rezulta-
tul efortului stiintific si didactic al Domniei sale,
concretizatd Intr-o vastd operd ce cuprinde peste
100 de lucrari stiintifice si metodice, printre care:
Ghidul practic ,,Semionologie si pepiniere silvice”;
,,Ghid tehnic culturi energetice lemnoase cu ciclu
scurt de productie culturi energetice lemnoase”;
wRegulamentul privind evidentierea si conservarea
fondului genetic al speciilor forestiere in padurile
din Republica Moldova™, dar si multe alte lucrari
de valoare. Acestea au contribuit si vor contribui la
formarea tinerilor specialisti din domeniul forestier

,, Putem invinge timpul,

IACHIM GUMANIUC
Profesor emerit al UASM,
Conferentiar universitar,
Doctor in stiinte biologice
(21/09/1950— 12/04/2022)

”

al Republicii Moldova. Comunitatea stiintifica si numerosii absolventi ai specialitatii Sil-
vicultura si Gradini Publice sunt profund indurerati de trecerea in nefiinta a celui care le-a
fost coleg, mentor, dascil si indrumator. Isi amintesc cu deosebit respect, recunostinta si
emotie prestatia stiintifica si didactica de exceptie a Domniei Sale.

Profesorul lachim GUMANIUC s-a néscut la 21 septembrie 1950 in satul Zaicani,
raionul Telenesti. In decursul anilor 1967-1972 a urmat studiile la invatimant cu frec-
venta la zi ale Institutul Agricol M. V. Frunze, facultatea de Horticultura, specialitatea
,Horticultura”. Ulterior, initiaza studiile doctorale in cadrul Gradinii Botanice (Institut)
a ASM, efectuand cercetari la tema: ,,Brympusuoosas uzsmeH4ugocms 4epeuiHu QUKo
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(Cerasus avium (L.) Moench) u mepna (Prunus spinosa L.) ¢ Monoasuu™. Teza a fost
sustinutd cu succes, acordandu-i-se gradul stiintific de doctor in stiinte biologice, la
specialitatea ,,Botanica”. Pasiunea pentru gasirea de solutii eficiente a dezvoltat-o in
cadrul activitatii stiintifice desfasurate la aceeasi institutie. Incepand cu anul 1976, prin
munca intelectuala sustinuta, a parcurs toate treptele ierarhice: cercetator stiintific infe-
rior, cercetdtor stiintific superior si cercetator stiintific coordonator. Implicarea si efortul
stiintific i-au fost recompensate prin numirea in functia de Secretar stiintific al Gradinii
Botanica (Institut) (1987-1996), functie pe care a gestionat-o cu onoare, rigoare si pro-
fesionalism. In perioada 1999-2006 continui activitatea in calitate de cercetitor, sef de
laborator, secretar stiintific si vice-director stiintific in cadrul Institutului de Cercetari
si Amenajari Silvice. Incepand cu anul 2006, determinarea si cutezanta domniei sale
au atins profunzimea didactica in cadrul Catedrei de Silviculturd si Gradini Publice a
Universitatii Agrare de Stat din Moldova, unde a activat in calitate de conferentiar uni-
versitar si sef de catedra pana in anul 2020. A desfasurat activitatea didactica la cel mai
inalt nivel, cu competenta, pasiune si daruire, pana in ultima clipa...

Astdzi singura sperantd pe care o avem noi, fostii sai studenti si colegi, este aceea
ca si-a gasit bine-meritata liniste. Vom purta peste timp in inimile noastre imaginea unui
Om extrem de cult, care ne-a lasat o mostenire de mare pret, pe care suntem obligati sa
0 onoram asa cum se cuvine.

Ne lipseste sfatul si indrumarea,

cutezanta §i zestrea stiintifica, calmul si omenia!

Ne lipesc mesajele traditionale de felicitare!

Cat de mult ne lipsiti Domnul lachim GUMANIUC...



JOURNAL OF BOTANY VOL. XIV, NR. 2 (25), 2022

109

Tiraj — 100 ex.
Periodicitate — semestrial
Versiunea online: www.gbni.md/revista-botanica
E-mail: journalofbotany@gmail.com
MD 2002, str. Padurii 18, Chisindu, Republica Moldova
tel./fax: (+373 22) 52-38-98; 55-04-43
Imprimat la Editura ,,Universul”. Com. 561.



9‘771857 095006H





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


