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Introduction 

In many genera of Gymnospermae the basic chromosome 
number is 11 or 12 (DARLINGTON and WYLIE, 1955). In addition 
to the relative constancy of the basic chromosome number, 
polyploidy is rare (KHOSHOO, 1958) and supernumerary 
chromosomes (with the possible exception of DARK, 1932) 
have never been recorded. This uniformity even extends to 
the pattern of secondary constrictions within chromosomes 
of nine species of Pinus (PEDERICK, 1970). 

However, karyotypic stability is more apparent than real 
in some cases. For example, MIKSCHE (1967) showed that for 
eleven diploid species within the Pinaceae (X = 12) and two 
species within the Cupressaceae (X = l l) ,  there is a range of 
X2.9 in DNA content between equivalent cells. Indeed, a 
similar variation exists within the species Picea glauca and 
Pinus banksiana when seed samples from different geo- 
graphical locations are compared (MIKSCHE, 1968). This 
variation in cellular DNA content has a regular geogra- 
phical basis at least for the western populations of Picea 
glauca where the DNA content is higher in seed from the 
most northerly provenances. Since nuclear volume general- 
ly increases with DNA content (SUNDERLAND and MCLEISH, 
1961; SPARROW and EVANS, 1961; PARODA and REES, 1971), we 
might expect that a similar relationship between latitude 
and DNA content exists for Pinus silvestris and Picea 
sitchensis since in these species nuclear volume increases 
with latitude (MERGEN and THIELGES, 1967). Recently, MIKSCHE 
(1971) has confirmed this relationship for Picea sitchensis, 
plants derived from more northerly provenances again 
having higher DNA contents. He considers that his data 
combined with the observation by BURLEY (1965) that total 
length of the A-chromosome karyotype of Picea sitchensis 
increases with latitude, irnply that structural variations 
have occurred within the chromosomes which result in the 
geographical variations in RNA content. 

In this report we describe the presence of supcrnumerary 
(B) chromosomes in seed derived from eight provenances of 
Picea sitchensis. This is the first definite report of B- 
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chromosomes in the Gymnospermae and further calls into 
question the karyotype uniformity of the group. 

Materials and Methods 

(i) Seed Sources. Seed samples were provided by the 
Forestry Commission Research Station, Alice Holt Lodge, 
Wrecclesham, Farnham, Surrey. A Summary of the prove- 
nances is contained in table 1. 

(ii) Cytological Techniques. Seed was germinated On moist 
filter paper in petri dishes for 10-14 days at 20° C. At this 
time the radicle was 1-2 cms long. Mitotic spindle inhibi- 
tion was achieved by immersing the seedlings in a saturat- 
ed aqueous solution of paradichlorobenzene for eight hours, 
with aeration. Radicles were subsequently fixed in CARNOY'S 
fluid (6 alcohol : 3 chloroform : 1 acetic acid, vlvJv) over- 
night at 4O C. A few drops of concentrated ferric chloride 
solution were then added to the fixative as premordant 
and t k  material returned to the refrigerator for a further 
two days. Squash preparations of individual radicle tips 
were made after macerating in 2% orcein (G. T. GURR) dis- 

Table 1 .  - Origins of the eight seed samples of Sitka spruce. 

Sample 
No. 

Source 
Map ref erence 

N 
W Altitude 

22 Masset, Q. C. I. 540 132O 20' < 500 
23 Skidegate, Q. C. I. 53O 16' 132O < 500 
24 Ucluelet, Vancouver 1s. 49O 10' 125O 55' < 500 
25 Washington State General 
26 Washington State General 
27 Radnor Exp. 20 58O 18' 3O 11' 1200 

(Siskiyou, Calif.) (41° 30') (123O 30') (200) 
28 Radnor Exp. 20 58O 18' 3O 11' 1200 

(Siuslaw, Oregon) (44" 05') (123O 50') (150) 
29 Radnor Exp. 20 58O 18' 3O 11' 1200 

(Olympia ~ t .  (47' 50') (123" 40') (200) 
Washington) 
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