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Abstract. Two closely related Eurasian
species of 5-needle pines, Swiss stone pine
(Pinus cembra L.) and Siberian stone pine (P,
sibirica Du Tour) occupy two disjunctive parts
of the formerly common range in Europe and
Siberia, respectively. These forms show so
close morphological and genetic similarity that
in some classifications they are treated as sub-
species. Using a set of 29 allozyme loci (4dh-
1,-2, Fdh, Fest-2, Gdh, Got-1,-2,-3, Idh, Lap-
2,-3, Mdh-1,-2,-3,-4, Mnr-1, Pepca, 6-Pgd-1,-
2,-3, Pgi-1,-2, Pgm-1,-2, Skdh-1,-2, Sod-2,-3,-
4) we analyzed genetic differentiation within
the Alpine-Carpathian part of the range (P
cembra) and found relatively low genetic
diversity for conifers (HE=0,08) and moderate
level of differentiation (FST=7,4%). For the
same loci set within Siberian populations (P,
sibirica) genic diversity was higher (0,14),
while differentiation was lower (3%). The fact
that differentiation within the highly fragment-
ed range of Swiss stone pine is just 2.5 times
higher than in widespread closely related P.
sibirica makes us consider factors other than
unlimited gene flow responsible for uniformity
of allelic frequencies. Among these factors the
leading role belongs to balancing selection.
Heterozygote superiority leads to both (i)
increasing of heterozygosity in course of stand
development and (ii) through balancing selec-
tion to stable equilibrium state. Under this
equilibrium, virtually the same genetic struc-
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ture is maintained, even when remote and iso-
lated parts of the species' ranges are compared.
For many studied /oci, Swiss and Siberian
stone pines have the same allelic profiles
despite the fact that gene flow among them
ceased a long time ago. According to one point
of view fragmentation of the formerly united
range might take place in the Atlantic time of
the Holocene (about 5000 years BC), however,
an alternative hypothesis refers to a much ear-
lier Pleistocene glacial time. Analysis of a
combined data set (P. cembra + P. sibirica)
including samples of both species showed that
a subdivision of genetic variation is about 10
times higher than within each species. A prob-
lem of distinction between selective and non-
selective differentiation for allozymes and
other genetic markers is discussed.
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Zambrul (Pinus cembra) si pinul siberian (P.
sibirica) sunt doua specii eurasiatice de pin cu
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cinci ace, sunt strans inrudite intre ele si ocupa
doua parti disjunctive a unui areal, candva
comun, in Europa si respectiv Siberia. Aceste
specii poseda similaritati morfologice si gene-
tice astfel ca 1n anumite clasificéri sunt tratate
ca subspecii. Folosind un set de 29 loci izoen-
zimatici (Adh-1,-2, Fdh, Fest-2, Gdh, Got-1,-
2,-3, Ildh, Lap-2,-3, Mdh-1,-2,-3,-4, Mnr-1,
Pepca, 6-Pgd-1,-2,-3, Pgi-1,-2, Pgm-1,-2,
Skdh-1,-2, Sod-2,-3,-4) a fost analizata
diferentierea genetici a zdmbrului din zona
subalpina a Carpatilor. Prin acest studiu s-a
constatat existenta unei reduse diversitati
genetice (HE=0,08) si al unui nivel moderat de
diferentiere (FST=7,4%). Pentru acelasi set de
loci din interiorul populatiilor de pin siberian,
diversitatea genica a fost mai mare (0,14), in
timp ce diferentierea a fost mai mica (3%) in
comparatie cu acelea a zdmbrului. Faptul ca
diferentierea din interiorul arealului foarte
fragmentat al zambrului este de 2,5 ori mai
mare decat in cazul imensului areal al pinului
siberian duce la concluzia potrivit careia, nu
scurgerea nelimitatda de gene intre populatii
este responsabila de uniformitatea frecventei
alelice, ci alti factori. Dintre acesti factori,
rolul principal este jucat de selectia balansata.
Superioritatea heterozigoticd conduce la: (i)
sporirea heterozigotiei pe parcursul dezvoltarii
populatiei si (ii) starea de echilibru stabil prin
intermediul selectiei balansate. Prin aceastad
stare de echilibru, se mentine efectiv aceeasi
stare de echilibru chiar si cand indepartate sau
izolate parti ale speciilor sunt comparate.
Pentru multi loci studiati, zadmbrul si pinul
siberian au aceleasi profile alelice in ciuda fap-
tului ca migrarea genelor intre ele a Incetat de
multd vreme. Potrivit unui punct de vedere,
fragmentarea arealului initial ar fi putut avea
loc in timpul Atlantic din Holocen adicd
aproximativ cu 5000 ani nainte de Cristos;
totusi, o ipotezd alternativa se referd la o
perioada mult mai timpurie din glacialul
Pleistocen. Analiza unui set de date combinate
(P. cembra+P. sibirica) inclusiv esantioanele
separate ale ambelor specii a aratat ca o subdi-
viziune a variatiei genetice este de aproximativ
10 ori mai mare decat in interiorul fiecdrei
specii. Studiul mai prezintd si problema deose-
birii dintre diferentierea selectiva si neselec-
tiva pentru izoenzime si alti markeri genetici.
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