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The area around Philadelphia, Pennsylvania, contains a 
large number of native and exotic coniferous species, many 
of which have been utilized in the genetics work of the 
Northeastern Forest Experiment Station. At present some 
25 spruce species and 12 species of white pine (subgenus 
Haploxylon) are represented by specimens of flowering 
age. The results of hybridization studies for these groups 
have been reported by WRIGHT (9, 10). 

A study of the cytology of the individuals used as parent 
trees in the hybridization work was initiated primarily to 
determine the chromosome numbers of those species that 
had not been reported previously. I t  was also intended to 
investigate any gross morphological characteristics of the 
chromosomes that might help to explain the nature of the 
crossability patterns in these groups. 

The results of numerous cytological investigations, as com- 
piled by DARLINGTON and JANAKI AMMAL (1) and DARLINGTON 
and WYLIE (2), have established n = 12 as the prevalent 
haploid chromosome number for Pinus and Picea. No en- 
tirely polyploid species of these genera have been repor- 
ted. Polyploid and mixoploid individuals have been found 
in some species (3, 6, ll), but therel is no record of such 
polyploid individuals reaching sexual maturity. 

Materials and Methods 

Endosperm (female gametophyte) tissue was used for 
making the chromosome counts. This tissue was chosen 
because it is haploid and because, when subjected to 
squash techniques, good spreading and definition of the 
chromosom~s can be obtained. During the springs of 1958 
and 1959, 1-year-old cones of 12 species of pine and young 
current-year cones of 15 species of spruce were collected. 
Endosperms were dissected from the developing seed, fixed 
in 3:l alcohol-acetic acid for 24 hours, and stored in 
75-percent ethyl alcohol. The tissues were prepared for 
examination by use of the standard aceto-carmine squash 
technique. 

Scientific names follow LITTLE (4) for species native to 
the United States and REHDER (7) for all other species. 

Results 

Pinus (Haplox ylon) 

A chromosome number of n = 12 was found for the fol- 
lowing previously unreported species of white pines: 

P. armandi FRANCH. 
P. ayacahuite EHRENB. 
P. cembra L. 
P. edulis ENGELM. 
P. griffithii MCCLEL. 
P. koraiensis SIEB. & ZUCC. 
P. monticola DOUGL. 

In addition, counts of n = 12 were made in confirma- 
tion of published data for P. strobus L., P. flexilis JAMES, 
P. peuce GRISEB., P. parviflora SIEB. & ZUCC., and P. bunge- 
ana Zucc. MEHRA and KHOSHOO (5) havei reported 2 n = 24 
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for P. wallichiana JACK which may be synonymous with 
P. griffithii MCCLEL. 

Picea 

A chromosome number of n =  12 was found for the follow- 
ing spruce species: 

P. asperata MAST. 
P. balfouriana REHD. & WILS. 
P. bicolor (MAXIM.) MAYR 

P. engelmanni PARRY 
P. jezoensis hondoensis (MAYR.) REHD. 
P. koyamai SHIRAS 
P. maximowiczii REG. 
P. montigena MAST. 
P. omorika (PAN&) PURP. 
P. orientalis (L.) LINK. 
P. rubens SARG. 

Counts of n =  12 were also made for P. glauca (MOENCH) 
Voss, P. abies (L.) KARST., and P. pungens ENGELM. in con- 
firmation of older published reports; and for P. s d t h i a n a  
Bo~ss., which was reported by MEHRA and KHOSHOO. 

Morphology 

Observations made on chromosome morphology were not 
intensive, but the findings agree in general with those of 
SAX and SAX (8) and MEHRA and KHOSHOO (5). The one chro- 
mosome of Pinus considered by SAX and SAX as heterobra- 
chial (illustrated in their karyotype of P. parviflora) would 
fall into the median-submedian (centromere) category of 
MEHRA and KHOSHOO. This class, which includes all the 
chromosomes of the pine species investigated, is that in 
which the shorter arm is one-half or more than one-half 
the length of the longer arm. Three chromosomes of the 
Picea complement can be considered heterobrachial and 
have sub-terminal centromeres. 

The matter of secondary constrictions in the chromo- 
somes was only taken up incidentally yet the observations, 
although certainly not conclusive, may be of interest. Only 
one chromosome of the haploid complement of Pinus parvi- 
flora was found to have a prominent secondary con- 
striction. In  Picea jezoensis hondoensis, on the other hand, 
two chromosomes with prominent secondary constrictions 
were oibserved. One was in the long arm of a heterobra- 
chial chromosome and the other occurred in an  isobrachial 
chromosome. In both species the number of chromosomes 
having secondary constrictions corresponded to the num- 
ber of nucleoli observed in the haploid cells. In  view of 
the numerous secondary constrictions found by MEHRA and 
KHOSHOO in other pine species, it may be that all of these 
constrictions are not associated with nucleoli or that fusion 
of nucleoli can occur. However, it is possible that the study 
of nucleoli will prove to be a valuable adjunct to thei cyto- 
logical investigation of conifers. 

Literature Cited 
(1) DARLINGTON, C. D., and JANAKI AMMAL, E. K.: Chromosome 

atlas of cultivated plants. 397 pp. George Allen and Unwin Ltd., 
London, 1945. - (2) DARLINGTON, C. D., and WYLIE, A. P.: Chro- 
m0,some atlas of flowering plants. 519 pp. George Allen and Unwin 
Ltd., London, 1955. - (3) KIELLANDER, C. L.- Polyploidy in Picea 




