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Trough interspecific hybridization in forest tree species 
it is possible to obtain hybrids with the phen~menon of 
heterosis, which in respect to their growth are superior to 
one of their parents. Hybrids can also display other desirable 
characters, such as resistance to tdiseases, frost and drought. 
Therefore tree breeders show a keen interest in interspeci- 
fic hybridization. Much has been done. especially in the 
interspecific hybridization in the genus Pinus. Many inter- 
specific hy'brids were produced. More significant mor- 
phological features were ldescribeld as well as the anatomy 
of needles. Valuaible ldata about the diagnostic character- 
istics were given by many authors such as KENC anld LITTLE 
(5), WRIGHT and his collaborators (16, 18). Several surveys 
were published about the indivildual hybrilds that present 
some of their characteristics (2, 10-14). Other reports have 
been publisheld by authors such as FOWLER and HEIMBURGE~ 
(3), KRIEBEL (6) and MERGEN (7, 8, 9), who demonstrate on 
examples the possibility of using some methods for the 
identification of interspecific hybrilds of pines, which are 
baseld on one or several characters. 

Within the framework of our Programme of the inter- 
specific hybridization of plnes from the subgenus DCploxy- 
lon, a hybrild of Pinus nigra X Pinus densiflora was produc- 
ed which might also be of interesting for cultivation in 
Southern Europe. The first authentic hybrid between 
Austrian Plne and Japanese Red Pine was produced by 
BLAKESLEE in 1914 (1). Later t,his hybrild was produced in 
many places in the U. S. and Canalda. WRIGHT and GABRIEL 
(18) have described this hybrid. According to these authors 
the young hybrild plants produce no lammas shoots ansd are 
easily distinguished from their parents by the length of 
needles, size, form and color of buds. MERGEN (8) estaiblished 
in this hybrid that the distribution of its stomata is inter- 
mzdiate in relation to the parent species. 

Because when ldetermining hybrilds, especially when 
working with young plants, the forest tree breeder needs as 
safe diagnostic characteristics as possible, it will be useful 
in our ophion to review some more characteristics of the 
structure of needles in young plants of hybrids between 
the AuArian and Japanese Reld Pine. In addition, we shall 
also say a few worids about the growth rates of the hybrid 
in height and ldiameter. 

Working method 

The hybri'dization was carried out in 1950 an'd 1961. Five 
tre2s of Austrian Pine were chosen as m3ther trees. These 
t r e ~ s  were pollinated with the pollen of one tree of P. den- 
siflora and with the pollen of hybrilds P. densiflora X P. ni- 
gra austriuca anrd P. nigra austriaca X P. densiflora. The 
pollen was oibtained from C. HEIMBURGER, Southern Research 
Station, Maple, Ontario, Canada.2) The hybridization was 

I )  The investigations were supported by the Federal Research 
Work Fund. 

') I wiski to express my thanks to Dr. C. HEIMBURGER for his kind 
help in procuring the pollen. 

carrie'd out by means of routine pollination methods. Coinbi- 
nations used in the crossing and the numb'er of the isolated 
shoots are given in Table 1. The measurements were taken 
on plants in the autumn -\f 1964, i. e. after the second or 
third growing period. The tdiameters of the p ants werc 
measured immediately aibove grounld level. The anatomic 
structure of needles was observed on the cross section of 
the needles. For each of the presented combination of cross- 
ings 12 cross sections of the neeldles were analysed. In the 
pure species of P. densiflora needles of two clones were 
analysed. The cross section was made between the middle 
and the lower third of the needle. The semidiagrammatic 
and detailed drawings of the anatomic structure of needles 
were made by means of a drawing instrument.;) 

Results of investigations and discussion 

In 1950 four trees of bhe Austrian Pine were pollinated 
with the pollen of two hybrid pines: P. densiflora X P. nigra 
and P. nigra X P. densiflora, the latter representing at back- 
crossing. In 1961 two trees of Austrian Pine were pollinated 

Table 1. 

I C o m b i n a t i o n  I 

C? 
Parent  

tree 

Number 
of 

bags 
set 

S 301 126 X Unknown 
S 304 126 X (P. densiflora 

X P. nigra) -!- 
(P. nigra X P. 
densif lora) 

S 307 126 X P. nigra 126 
S 321 221 X Unknown 
S 322 221 X (P. densiflora 

X P. nigra) 
S 323 221 X P. nigra 127 
S 334 127 X Unknown 
S 325 127 X (P. nigra X 

P. densif loru) 
S 326 127 X P. nigra 

126 + 222 
S 327 45 X Unknown 
S 328 45 X (P. densiflorc 

X P. nigra) + 
(P. nigra X P. 
densiflora) 

S 329 45 X P. nigra '127 
S 386 126 X Unknown 
S 387 126 X P. nigra 47 
S 388 126 X P.densifloro 
S 389 126 X (P.densiflora 

X P. nigra) 
S 393 126 X (P. nigra X P. 

densif Zorn! 
S 393 47 X Unknown 
S 391 47 X P.  nigra 47 
S 335 47 X P. densiflora 
S 396 47 X (P. densiflora 

X P. nigra) 

Year 

nation 

1960 Open pollination 

~e m a r k s  

1960 Mixed pollen 
from two hybrid 
trees 

1960 Self fertilizesd 
1960 Open p~llin~ation 

1960 
1960 
1960 Open pollination 

1960 
1C60 Mixcld pollen 

from two trees 
1960 Open pollination 

1960 Mixed pollen 
from two hybrid 
trees 

1960 
1961 Open pollination 
1961 
1961 

1961 
1961 Open pollination 
1961 
1961 

:) I am indebted to Miss BRANKA BEVILACQUA, M. Se. for the draw- 
ings. 












