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The series Sylvestres (= Lariciones) includes Scotch 
pine (Pinus sylvestris L.), red pine (P. resinosa AIT.), 
Austrian pine (P. nigra ARN. var. austriaca (Ho~ss) ASCHERS. 
and GRAEBN.), Mugo pine (P. rnugo TURRA), Japanese black 
pine (P. thunbergii PARL.), Japanese red pine (P. densiflora 
SIEB. and Zucc.) and other less well-known species. This 
series contains the commercially most important hard 
pines in New England, New York, and Pennsylvania. 

Species hybridization work in the series Sylvestres be- 
gan over a century ago, in 1845, with KLOTSCH'S attempted 
crossings of Scotch and Austrian pines. Unfortunatdy 
thaC was a false start because, as DUFFIELD and STOCKWELL 
(1949) pointed out, KLOTSCH did not realize the importance 
of the 2 years required for cone development in the pines. 
He collected his "hybrid" cones the Same year he made 
his pollinations. 

Except for taxonomic descriptions of natural hybrids 
and the small pioneer research of BLAKESLEE in 1914 (JOHY- 
SON, 1939), the field of pine species hybridization remained 
nearly quiescent until 1924, when the Eddy Tree Breeding 
Station (now the Institute of Forest Genetics of the U. S. 
Forest Service) was founded at Placerville, California. 
Workers at the Institute have developed a most complete 
arboretum of pine species and have produced numerous 
species hybrids, contributing greatly to our knowledge 
of the genetics of the genus. Among the many articles 
published by Institute workers, the following deal with 
the series Sylvestres: RIGHTER and DUFFIELD (1951); DUF- 
FIELD (1932). 

Workers at the Northeastern Forest Experiment Station 
initiated work on hybridization with the series Sylvestres 
in 1937 at New Haven, Connecticut. The second World 
War interrupted that work in 1941. I t  was resumed in 
1946 at Philadelphia, Pennsylvania. Previously published 
references to this Station's work on these hybrids are: 
SCHREINER (1949); WRIGHT (1953, 1956); and ANONYMOUS (1955). 

Interspecific hybridization in the series Sylvestres has 
attracted sporadic attention from other workers in America 
(JOHNSON and HEIMBURGER, 1946) and in Europe (LIESE, 1926; 
WETTSTEIN, 1951; and SCHMIDT, 1956). Recently Asiatic wor- 
kers (NOHARA, ZINNO, and ITO, 1951; HYUN, 1956) started 
intensive work in this series. 

There are several reasons for our continuing interest in 
species hybridization in the series Sylvestres. First, seve- 
ral of the hybrids have been produced in such quantities 
and have grown so rapidly in the nursery that mass- 
production of heterotic F, hybrids appears practical. Se- 
cond, the species hybrids can combine the best characte- 
ristics of two different species. Third, determination of 
the crossability pattern should throw light on the forma- 
tion of races and species. And last, the hybridization work 
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can contribute fundamental knowledge to genetics, taso- 
nomy, and ecology. 

This paper is a Progress report on the Northeastern 
Forest Experiment Station's studies in species hybridiza- 
tion in the series Sylvestres from 1948 to 1956. I t  includes 
data on crossability patterns and on the nursery growth 
of the hybrids. The data on crossability patterns are more 
final than are those on growth. 

Materials 

The female parents used in these crossing experiments 
were planted specimens of unknown provenance located 
in the Morris Arboretum of the University of Pennsyl- 
vania, Philadelphia; Haverford College Arboretum, Ha- 
verford, Pennsylvania; Westtown School Arboretum, West- 
town, Pennsylvania; Andorra Nursery, Conshohocken, 
Pennsylvania; and in various private yards in the vici- 
nity of Ambler, Pennsylvania. 

Many of the female parents were also used as male 
parents. In addition, pollen was obtained from trees 
growing in the Eddy Arboretum of the Institute of Forest 
Genetics, Placerville, California; from F, hybrids (P. nigra 
X densiflora) produced in 1914 by A. F. BLAKESLEE and 
now growing on Long Island, New York (JOHNSON, 1939); 
and from F, hybrids (P. thunbergii X densiflora and P. 
densiflora X sylvestris) produced by E. J.  SCHREINER and 
others at the Northeastern Forest Experiment Station 
during the period 1937 to 1941. 

All together, we attempted self-pollinations in five spe- 
cies, intraspecific cross-pollinations in six species, four 
backcross combinations, and 51 different combinations 
(including reciprocals) between species or species hybrids. 
Descriptions of the parent species follow: 

Red Pine (Pinus resinosa Ait.) 

Red pine grows naturally from West Virginia north to 
the maritime provinces of Canada and west to North Da- 
kota. I t  has been commonly planted in Philadelphia and 
elsewhere in the Northeast because of its rapid growth 
rate and excellent bole form. However, it is susceptible 
to the European pine shoot moth (Rhyacionia buoliana 
(SCHIFF.)), and without control of that pest i t  cannot be 
used in the warmer parts of Pennsylvania, New York, 2nd 
New England. 

Red pine was used in the controlled pollination experi- 
ments from 1947 to 1950. In 1949, when nearly all lrees 
flowered, it was possible to bag 30 to 40 female strobili 
on each parent tree. In the other years flowering was 
light, and trees that bore only 5 to 10 female strobili were 
used as female parents. 

Scotch Pine (P. sylvestris L.) 

Scotch pine, which occurs naturally in most parts of 
Europe, is a rapidly growing tree of excellent bole form 
when grown from seed of the proper provenance. It is 
common in the Philadelphia area. Most of the trees used 
in our experiments are believed to be of straight-stemrned 
Latvian provenances. 

Silvae Genetica, Band 7, Heft 4 














