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he Bejan Forest located near Deva in the Western 
Transylvania Region of Romania, has been well known 
since the last century as a unique ecological reserve sup­

porting nurnerous hybrids of indigenous oaks. The literature cites 
the following oak hybrids in the Bejan Forest: 

• Q. Xtabajdiana Simonk. (Q .. frainetto x Q. po/yca1pa) 

• Q. Xh(j'ae Simonk. (Q.frainetto X Q. petraea) 

• Q. xdacica Borb. (Q. polyca1pa x Q.jJubescens) 

• Q. xhaynaldiana Simonk. (Q .. frainetto X Q. robur) 

• Q. xkerneri Simonk. (Q. pubescens x Q. robur) 

• Q. xbudensis Borb. (Q. pubescen · x Q. virgiliana) 
In addition, some varieties of these hybrids are also n1entioned: 

• Q. xdacica var. tiszae Sin1onk. et fekete 

• Q. xhaynaldiana var. hez?f!elii Simonk. 

• Q. xkerneri var. devens is (S in1onk.) 
Otu· investigations, petfon11ed in 1988 1989 and 1 990 revealed a 

series of new hybrids and varieties not previously recorded in the 
Bejan Forest. This is not surprising, since no less than eight of the 
nine indigenous oak tree species of Romania occur in an area 
covering only 200 ha, providing many opportunities for 
intetfettilization. The newly identified taxa are: 

Q. xrosacea Besch st. (Q. robur x Q. jJetrea) 
Q. xrosacea var. petrae[jor1nis Beldie. 
Q. xrosacea var .. feketei Simonk. 
Q. Xrosacea var.jahnii Sin1onk. 

contd. on pg. 6 
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Q.xpseudoda/echan1pii Ctrtz. (Q.rohur 
x Q. da!echan1pii) 

Q. xpseudodalechampii var. cretzoui 
Pascovschi 

Q.xcsatoi Borb.(Q.robur X Q. 
polycarpa) 

Q. xdiverstfrons Borb. (Q. petrea X Q. 
virgiliana)) 

Q.xcazanensis Pascovschi (Q. 
dalechan1pii x Q. virgi/iana) 

The differences between these new 
hybrids have been established, in gen­
eral, using the diagnostic criteria in Flora 
Romaniei (Flora RSR) and Monografia 
Stejarilor din Ron1ania. For hybrids be­
tween the Sessil~florae Series and Q. 
virgiliana, the diagnoses are original. For 
instance, in Q. xdiversifrons, leaves are 
intermediate between the two parent spe­
cies, but closer to Q. petraea (not having 
alternate characters). The shape of cup 
scales also shows traits of Q. petraea, in 
addition to Q. virgiliana: short peduncles 
(0.5-0.8 cn1) and no sessile cups. 

Since oak species such as Q. petraea, 
Q. dalechan1pii and Q. pozycarpa are in 
direct contact in the Forest, but the For­
est itself is somewhat isolated, we believe 
the hybrids we have investigated are true 
hybrids and not subspecies or varieties, 
as sometitnes has been proposed. This 

Q. xturae (Q. frainetto x Q. petraea) in the Bejan 
Forest near Deva. Romania (tree #695-5). 

conclusion is reinforced by the observa­
tion that there is a consistent Jnorpho­
logical stability an1ong these hybrids. 
Thus, the following hybrids have been 
provision a] ly described: 

• Q. petraea X Q. dalechan1pii 

• Q. petraea X Q. polycarpa 

• Q. dalechan1pii X Q. polycarpa 

The characteristics of the leaves of 
these hybrids are i ntennediate between 
those of the parent trees (leaf shape, lo­
bation, forn1, etc.), or closely resemble one 
of thetn ( coriaceousness and shin iness), 
the same case being true with fru its (cups 
partially flat and partially globular). How­
ever, for all of these hybrids, diagnoses 
are provisional and should be supple­
mented by subsequent investigations of 
n1aterial derived fron1 other trees. 
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A special place in the study of Bejan 
Forest is occupied by hybrids resulting 
from repeated backcrossing, and the 
double or multiple hybrids confirm the 
very remarkable ability to hybridize within 
tnixed populations of local oak trees. This 
has produced the hybrids between Q. 
petraea and Q. xrosacea , between Q. 
xtufae and Q .. frainetto (introgressive ), and 
between Q. p e traea and Q. 
xpseudodalechampii (multiple hybrids). 
There are, no doubt, other series of sec­
ondary hybrids in the Bejan Forest. Fig­
ure 1 is a diagrammatic rep­
resentation of all known 
hybrids in the Forest. 

Q. xdacica var. tiszae Simonk. et Fekete 
(Q. polycarpa X Q. pubescens) 

Q. xszechenyana Borb. (Q.frainetto x Q. 
pubescens), cited by A. Savulescu (un­
published). 

Another problen1 resulting from the 
hybridization of oak trees in the Bejan 
Forest involves the con1binations with 
genitors from the Lanuginosae Series (Q. 
pubescens and Q. virgiliana). Since these 
species possess a broad polyn1orphism, 
some uncertainty is introduced in the di­

agnoses of Q. xdacica, Q. 
xszchnyana, Q. 
xcazanensis, Q. xkerneri 
(Q. pubescens x Q. 
p etraea) , and Q. 
xkanitz iana. 

Genetic Prospects of Oak 
Hybrid Populations 

From data collected in 
the field and from the lit­
erature , we have con­
cluded that among the vari­
ous indigenous oak tree 

Nevertheless, we have 
to mention that in our field 
research and in the mate­
rial previously collected 
(leaves and fruits har­
vested by Augustin 
Stanciu, working under 
the auspices ofRo1nsilva's 
Forest District Inspec­
torate for Hunedoara), we 
failed to find the following 
hybrids previously cited in 
the Be jan Forest: 

©Guy & Edith Sternberg species in the Bejan Forest, 

Q. xtabajdiana Sitnonk. 
(Q. frain etto x Q. 
polycarpa) 

Q. polycarpa x Q. dalechampi i in 
the B~jan Forest near Deva. 
Romania (tree #695- 13). 

except for Q. cerris, there 
probably is full genetic 
compatibility for hybridiza­

Q. xhaynaldiana Simonk. (Q .. frain etto X 

Q.robur) 
Q. xhaynaldiana var. heuffelii Sin1onk. 
Q. xkerneri Simonk. (Q. frainetto X Q. 

polycarpa) 
Q. xkerneri var.devensis Simonk . 

• 

tion. Therefore, we also expect to iden­
tify other hybrids in addition to those de­
scribed in the I i terature, or those de­
scribed previously by us. In fact, we can 
speak of a series of oak hybrids, within 

contd. on pg. 8 
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which various forms can be distin­
guished, son1e being closer to one or the 
other genitor. 

The hybridization phenomenon in oak 
trees in the Bejan Forest is also compli­
cated by the possibility of introgression 
and double or multiple hybridizations. This 
is the case already mentioned for the hy­
brid between Q. xpseudodalechan1JJii and 
Q. petraea. However, it should not be con­
cluded from these results that there are 
not litnits to intetfettilization in the Forest. 
Our data show that hybrids congregate 
around their genitors; thus, true 
interfertilization circles can be di stin­
guished, circumscribed by the reduced 
distances that tllost pollen granules move. 
However, the actual dimensions of these 
intetfertilization circles need further inves­
tigation. 

In this sense, it would be helpful to 
detennine the ecological component in 
the process of natural selection of hy­
brids of various orders. The study of hy­
brid oak populations in the Bejan Forest 
offers valuable data on establishing rela­
tionships between genes in descendants 
as related to genitors, as well as in rela­
tion to the nature of genetic control over 
sotne characters. Thus, by extrapolating 
reJationships between allele genes frotn 
intraspecific hybrids to interspecific ones, 
the following types of relationships can 

be distinguished in oak trees: 
Dominance: Manifest in typical or 

nearly typical characters of one of the 
two genitors in descendants. This is the 
case with the shape of the Q. robur oak 
leaf in the hybrid Q. xrosacea: with the 
base of the oak leaf in the same hybrid; 
with the hairiness of leaves and stems 
of1nost hybrids having Q. pubescens or 
Q. virgiliana as one parent; and with 
coriaceousness and shininess of the up­
per surface of leaves in hybrids with Q. 
jJolycarpa as a parent. 

Sen1i-Dominance: Represented by in­
tennediate characters between the genitors. 
Examples are Q. xro ·aea var. cretzoui and 
Q. xcsatoi, with pedunculate, shott acorns, 
characters intern1ediate between sessile­
flowered and pedunculate oaks. Semi-dotlli­
nance is also present in Q. xdacica and Q. 
xdacica var. tizsae as leaf and stem pubes­
cence up to disperse pubescent al­
though in other cases, pilosity remains a 
don1 i nant character. 

Co-Dominance: Having characters of 
both genitors in the san1e organ, such as 
hybrid leaves resetnbling those of one 
genitor, Q. petraea in the upper distal 
part, and resetnbling the other genitor, Q. 
dalechampii, in the basal patt; or as in 
the Q. xcazanensis hybrid, with Q. 
virgiliana scales in the upper part of the 
cup (flat I an ceo late) and Q. dalechamJJii 
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scales (tuberculate) in the lower patt. leaf shape and lobation, on one hand· and 
shape and lobation of leaf versus gla­
brous character or pilosity of leaf surface 
on the other hand. This means that the 
controlling genes of these characters are 
located either at large distances on the 
satne chron1osome, reducing the likeli­
hood of linkage, or are located on differ­
ent chromosomes. 

Alternate Co-Dominance: Revealed by 
the appearance, rather frequent in oak 
hybrids, of characters of both genitors in 
the sa tn e organ , but on di ffere nt 
branches as in Q. xrosacea var jahnii, 
Q. Xtufae) etc. 

Linkage 
The genetic control of characters ap­

pears independent for characters such as 
In other situations, characters tend to 

contd. on pg. 10 
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Fig. 1 - Diagram of Quercus genus hybrids (after C. C. Georgescu and I. Moraru) with data 
added from Flora Romaniei and our own investigations in the Bejan Forest) 

LEGEND: 

-----·-· -· 
-··-· ·-
-···- ... 
••••••••••• 

Hybrids in flora of our country mentioned in ,.Monografia stejarilor din Romania". 
Hybrids occurring in the Bejan Forest. after .. Flora Romaniei" 

New hybrids in the Bejan Forest (already desaibed in literature) 

New hybrids in the Romania's flora (for science?) identified in the Bejan Forest 

Multiple hybrid and introgressive hybrids identified in the Bejan Forest 
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be trans1nitted in association, such as leaf 
shape with lobation, lobation with length 
of petiole, coriacity and shininess with 
leaf pilosity and shape of scales of cups, 
etc. These characters could be controlled 
by linkage or even by supergenes. 

However, linkage or crossing-over rela­
tions are hidden in hybrids by the presence 
of genes derived from both parents, so that 
in these instances, the use of some direct 
1nethods of investigation are required. 

Conclusions 
Oak hybridization in the Be jan Forest, 

which is almost devoid of genetic inter­
specific constraints, is a ren1arkable phe­
nomenon. Further studies are needed 
fro1n taxono1nic, ecological, physiologi­
cal, and of course, genetic standpoints. 
The ecological circun1stances allowing 
interfertilizati on of oaks in the Bej an For­
est need particular attention. Neverthe­
less, due to the frequency of local intro­
gression, one can conclude that the hy­
brids are fertile, at least partially. 

Besides the phytogeographical influ­
ence of species interaction, phenological 
differences exist. They are related to titn­
ing of growth initiation, flowering, po11en 
production, and fertilization and could 
also affect hybridization. These should 
be investigated fu1ther. 

Hybridization of oak trees in the Be jan 

Forest, of course, is not just a recent phe­
notnenon. It is possible that hybrids of 
various orders appeared at different 
titnes, with natural selection preserving 
the 1nost balanced heterozygotes. 

The hybrid populations in the Bejan 
Forest offer an opportunity to establish 
the relationships between the allele genes 
fro1n descendants ( do1ninance, semi­
dominance, co-dominance, alternate co­
dominance). However, this study of 
Quercus hybrids does not offer sufficient 
conclusive data on the linkage and cross­
ing-over relationships, hidden in hybrids 
by the relationships between the allele 
genes derived from the two genitors. But 
the valuable gennplas1n existing in the 
Bejan Forest de1nands the establishtnent 
of special ecological and genetic preser­
vation and conservation strategies. New 
investigations on local vegetation and 
biotypes should also be undettaken. 
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