
devrait donner les meilleurs resultats si elle est faite 
entre le 10eme et  le 13eme jour apres le debut de l'anthese 
des chatons males. 

L'emasculation ne blesse pas les fleurs femelles, et ne 
cause aucune reduction dans la frwtification; elle a peut 
etre au contraire un effet legerement favorable. L'emploi 
de sacs en papier Kraft cause cependant quelque reductiori 
dans la fructification et il pourrait etre preferable d'es- 
sayer sur les arbres les plus delicats un type de sac qui 
faciliterait la penetration de la lumiere et la circulation 
de l'air. Des sacs de coton a tissage serre pourraient peut 
Gtre convenir. 

On decrit une technique simple puur la germination du 
pollen de chataignier. On peut faire germer le pollen 
dans des gouttes d'eau distillee ou dans une solution de 
saccharose sur des lames de microscope, en employant des 
boites de P&ri comme chambre humide. On a obtenu une 
bonne germination a 28 et 27O C. Le fait que le pollen 
germe mieux a Ces temperatures relativement elevees 
peut indiquer que la pollinisation faite pendant les jour- 

nees chaudes, donnera de meilleurs resultats que pendant 
des journees froides. Cela doit cependant etre verifie par 
des experiences sur le terrain. L'acide borique a % et 1% 
retarde la germination et provoque une distorsion de 
tubes polliniques. 
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During the past 15 years workers at  the Northeastern 
Forest Experiment Station have produced a number of 
artificial species hybrids in series Lariciones of the hard 
pines. The earliest hybrids produced involved Scotch pine 
(P. sylvestris T,.), Japanese red pine (P. densiflora SIEB. 
and Zucc.) and Japanese black pine (P. thunbergii PARL.). 
They are now old enough to fruit. 

Natural crossing was studied in a plantation of these 
hybrids and their parent species; and cone characteristics 
were used as a means of identifying hybrid progeny. The 
vigor of these first hybrids and the ease of producing 
them by controlled pollination have already been repor- 
ted (4, 5). (The trees originally identified as P. nigra 
ARNOLD in [4] are now considered to be P. thunbergii.) 

An earlier study of this sort was reported by SAITO (3), 
who analyzed several natural hybrids between Japanese 
red pine and Japanese black pine grown in his nursery 
for 7 years. He does not state to which generation the hy- 
brids belong, but concludes that trees tending toward one 
or Ihe other parent in position of the resin ducts also tend 
toward the Same parent in other characteristics. 

All names and species limits used in this report are as 
used in REHDEK (2). 

Material and Methods 

A r b o r e t u m  T r e e s  

The parents of the open-pollinated and F, hybrid pro- 
genies were located on the Campus, of Yale University, 

I )  This study was carried out in cooperation with the Morris 
Arboretum of the University of Pennsylvania, Philadelphia, 
Fennsylvania. Grateful acknowledgment is also given the other 
arboreta that sent in cone material. 

New Haven, Connecticut. Cones were also received from 
authentic specimens located in the Arnold Arboretum of 
Harvard University, Boston, Massachusetts; Eddy Arbore- 
tum of the Institute of Forest Genetics, Placerville, Cali- 
fornia; Morris Arboretum of the Universitg of Pennsyl- 
vania, Philadelphia, Pennsylvania; and the Wind River 
Arboretum of the Pacific Northwest Forest Experiment 
Station, Wind River, Washington. These cone collections 
were used to establish the correct identity of the parents 
and progenies. 

S t a n d i n g  S t o n e  P l a n t a l l o n  

F, hybrid and open-pollinated progeny (all adjudged 
non-hybrild) of the New Haven trees were started from 
seed in 1940 and were outplanted. in 1945 in a non-repli- 
cated permanent field planting on Standing Stone Expe- 
rimental Forest in Huntingdon County, Pennsylvania. At 
the time of the first measurement (4) all cones from all 
hybrid trees and one cone from each non-hybrid tree were 
harvested. The extracted seeds were sown in the spring 
of 1949 in the Philadelphia nursery of the Northeastern 
Forest Experiment Station. 

The cones were scored for 11 different characteristics, 
for each of which up to 5 or more recognizable grades were 
established. Insofar as possible the differences betweengra- 
des of the Same characteristic were kept uniform and 
were defined mathematically. It so happens that in most 
charactristics there was a gradation from P. sylvestris 
through P. densiflora to P. thunbergii; the grades were 
numbered so that grades, 1, 3, and 5 referred to cones of 
these three species respectively. The characteristics sco- 
red were: 








