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The Chromosome study of Giant Sequoia, Sequoiadendron 
gigan te~rn' )~)  
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Awesome in size and height at  maturity, the giant sequoia 
tree grows to be the most massive living organism in the 
world. Sequoiadendron is a monotypic genus belonging to 
the coniferous family of Taxodiaceae and related to another 
forest giant, the coastal redwood, Sequoia sempervirens. 

Since the discovery of giant sequoia, botanical classifica- 
tion has been a problem. The tree has had no fewer than 
eight scientific names and is still called by an assortment 
of common namens. In recent years botanists have clas- 
sified giant sequoia as Sequoia gigantea (LINDL.) DECNE. 
(putting giant sequoia in the Same genus as Sequoia sem- 
pervirens (D. DON) ENDL. or Sequoiadendron giganteum 
(LINDL.) BUCHHOLZ (cf. Harlow & Harper, 1969). Presently, 
the latter name is accepted as correct, evidence being 
based primarily upon mmphological, internal gameto- 
phytic, and embryological differences between giant sequoia 
and coastal redwood (BUCHHOLZ, 1939 a, b). 

The haploid chromosome number, n = 11, was first observ- 
ed by BUCHHOLZ (1939 a). JENSEN and LEVAN (1941) recorded 
the diploid chromosome number (2n = 22) and described 
the centromere position in ten chromosome pairs as median 
or submedian and subterminal in the remaining pair. In an 
induced tetraploid plant they occasionally observed a small 
satellite to be proximally attached to a subterminal chro- 
mosome. Detailed karyotype analysis has not been con- 
ducted. 

In this paper the results of cytological studies in Seqwia- 
dendron will be briefly reported with special reference to 
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the finding of an  extraordinary chromo,some pair in the 
somatic cells. 

Materials and Methods 

Root tips of two seedlings were used in the study. The 
somatic cells in the meristematic region were isolated and 
analyzed. Many of these cells were at  metaphase and counts 
of the complete chromosome number were frequent. 

The root tips were pre-treated with eight oxyquinoline 
for 36 hours a t  4O C and fixed with 3 : 1 mixture of 95% 
ethanol and glacial acetic acid. 
Staining Methods 
Method I 

Feulgen staining after hydrolyzing the materials for 
10 minutes in 1 N HC1 at  6@ C. 

Method I1 
Stained with acetocarmine after hydrolyzing the 
materials for 15 minutes in 1 N HCl at  60° C (SAYLOA, 
1961). 

The slides were prepared by using the squash technique 
and then made permanent by applying several drops of 
10 : 1 mixture of 45% aeetic acid and glycerol to the edge of 
the Cover slip (TSUCHIYA, 1971). 

The nomenclature system of LEVAN et al. (1964) was used 
in the designation of the chromocomes, except for the SAT- 
chromosomes in which the length of the satellite has not 
been included in the arm length. 

Results and Discussion 

The somatic chromosome number is 2n = 22 (Fig. 1-3), 
which confirms the results of previous work by BUCHHOLZ 
(1939) and JENSEN and LEVAN (1941). 

JENSEN and LEVAN (1941) mentioned that 10 pairs were 
median and submedian, and one pair was subterminal 
without giving actual data. 

Chromosome length was measured in the best cell in this 
study with results shown in Table 1. The two longest pairs 
are most likely metacentric chromosomes or M-t ype, eight 
pairs are near median or m-type, and the remaining pair, 










