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The white pine (Pinus strobus L.) breeding project at 
the Southern Research Station of the Ontario Department 
of Lands and Forests, Maple, Ontario was initiated in 1946 
and is a direct continuation of similar work at the Peta- 
wawa Forest Experiment Station of the Dominion Forest 
Service, Chalk River, Ontario. The breeding of white pine 
types showing a high degree of resistance to blister rust 
(Cronartium ribicola FISCHER) and to damage caused by 
attacks of the white pine weevil (Pissodes strobi PECK) are 
the chief aims of the present work. Pinus peuce GRISEB. is 
well known for its resistance to blister rust in Europe 
(TUBEUF, 1924; 1927) and in North America (SPAULDING, 1925; 
HIRT, 1940). In the earlier part of this century P. strobus 
was severely damaged by blister rust in western Europe. 
At this time, P. peuce was advocated as a possible replace- 
ment as a forest tree (TUBEUF, 1927). The much slower 
growth rate of P. peuce in comparison with P. strobus and 
other undesirable silvicultural characteristics, notably the 
more restricted ecological amplitude (DIMITROV, 1926; GEYR, 
1932) make it a poor substitute at best. However, the high 
degree of resistance of P. peuce to blister rust warranted 
its early inclusion in the white pine breeding project and, 
therefore, a collection of all available origins of this spe- 
cies in the form of grafts and seedlings has been in pro- 
gress during the last ten years. 

In 1950, Mr A. G. JOHNSON, then working at the Arnold 
Arboretum, pointed out (in personal correspondence) ihe 
resistance of one P. peuce tree in their collection to damage 
from weevil attack. The tree is surrounded by three P. 
peuce trees grown from the Same seed lot and by several 
native white pine, all with severely damaged leaders 
caused by weevil attack. The leader of the tree in question 
had been repeatedly punctured by the weevil but had 
withstood the attacks apparently by means of heavy re- 
sin flow and subsequent healing of the puncture wounds. 
A similar situation was found in the fall of 1955 in some 
planted P. peuce along Ontario highway # 7 to the east 
of Havelock, Ontario. The trees had been planted by the 
Ontario Department of Highways as a windbreak and are 
at  present about 8 feet tall. Several of the trees show signs 
of previous heavy weevil attacks and subsequent healing 
without leader mortality. A similar reaction to light weevil 
attack is occasionally found in native white pine. Al- 
though a detailed study of this situation has as yet not 
been carried out, it seems probable that young P. peuce 
can withstand much heavier weevil attacks without leader 
mortality than P. strobus and thus, also from this stand- 
point, P. peuce may be of value in a white pine breeding 
program. 

The hybridizatim of P. strobus with P. peuce was at- 
tempted during the early phases of breeding work with 
the white pines in Canada. The cross was seemingly suc- 
cessful and a number of seedlings were raised (JOHNSON 
and HEIMBURGER, 1946). Unfortunately, these supposed hy- 
brids were lost at an early date. A natural hybrid P. peuce 
X P. strobus has been reported growing in Denmark by 
C .  SYRACH LARSEN (DUFFIELD and STOCKWELL, 1949). Scions 

of this tree were obtained and grafted at Maple. The 
glabrous twigs of this clone indicate that this character 
of P. peuce was dominant over the sparingly pubescent 
twigs of P. strobus (HEIMBURGER, 1953). Numberous seed- 
lings have been obtained during recent years resulting 
from artificial hybridization of P. peuce with P. strobus. 
In the rate of growth and growth form they resemble P. 
peuce more than P. strobus. The hybrids have also been 
reported elsewhere (WRIGHT, 1953) but with no detailed 
description. Our own results and other available infor- 
mation seem to indicate that the cross of P. peuce 'with 
P. strobus is easy to make in both directions. The pollen 
of the Danish hybrid has been used in Placerville, Calif. 
(DUFFIELD and STOCKWELL, 1949) and at Maple, and was 
found to be fertile. 

In the fall of 1938 cones were collected from a single P. 
peuce (4158; 95-134-9) growing at the Dominion Arboretum 
in Ottawa, Ontario. At that time this was the only P. peuce 
of flowering age in the Arboretum. Several native white 
pine had been planted nearby when the Arboretum was 
established, at about the end of the last century. An abun- 
dant crop of cones was produced by both species in 1938 
and the possibility of natural hybridization was at hand. 
The seeds from the P. peuce cones yielded seedlings that 
first could not be distinguished from seedlings of P. peuce 
of Macedonian origin while the seeds from the P. strobus 
cones yielded seedlings and indistinguishable from ordi- 
nary P. strobus. In 1940 some of the P. peuce-like seed- 
lings of Ottawa origin were sent to the Montreal Botani- 
cal Garden in exchange for other plant materials. 

In the fall of 1955 the recently established Morgan .4r- 
boretum of Macdonald College near Montreal was visited 
and a group of 10 young P. peuce-like trees, some bearing 
P. strobus-like cones attracted attention. It was estab- 
lished that the trees in question had been received in 1951 
from the Montreal Botanical Garden which in turn could 
trace their origin to the P. peuce-like plants sent lhere 
from the Petawawa Station in 1940. The possible hybridity 
of one tree could then be postulated by its cones. In 'ihe 
spring of 1956, seven of these trees flowered and Dr. W. 
H. BRITTAIN, curator of the Morgan Arboretum, kindly 
collected pollens. The pollens showed over 90% germination 
in distilled water and were used in current white pine 
breeding work at Maple. In the fall of 1956, branch ina- 
terials from all the ten trees in question as well as all 
available newly ripened cones were collected. The possible 
hybridity of seven additional trees could then be postu- 
lated by their cone characters. 

In the meantime, scion materials of 13 sister seedlings 
of the P. peuce in Ottawa have been collected at the Peta- 
wawa Forest Experiment Station and elsewhere, and the 
grafts successfully established at Maple. 

Materials and methods 

Branch and cone materials of the putative hybrids from 
the Morgan Arboretum as well as from grafts and seed- 
lings of P. peuce and P. strobus of a wide range of origins 

Silvae Genetica, Band 7, Heft 3 












