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Cytological studies were carried out on the gametophytes and sporophytes of Macrocystis
angustifolia Bory collected from southern California. The chromosome number was deter-

mined to be n=ca 30 in the gametophytes.

There were some deviations from the counts

of sporophytes with 80% of them having ca 60 chromosomes and 20% having ca 30. In

a few cases single-celled sporophytes had only 16 chromosomes.

The counts obtained in

this study are compared with those reported previously for Macrocystis integrifolia (n=
16, 2n=32 and n=14—16, 2n=28—-32). We conclude that it is likely that the chromosome

number of M. angustifolia is n=32 and 2n=64.
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Sporophyte.

The giant kelp, Macrocystis angustifolia
BoRry, (northern hemisphere phase) forms
large kelp beds in southern California
(NEUSHUL, 1971) and the southern hemi-
sphere form occurs in Australia(WOMERSLEY,
1954). When SANBONSUGA and NEUSHUL
(1978) studied hybridization between M.
angustifolia and Pelagophycus porra, they
pointed out that the chromosomes in the
gametophytes of both these species had
not been counted. Recently, we have had
an opportunity to see the chromosomes in
the cells of gametophytes and young
sporophytes of Macrocystis from Goleta,
California, U.S.A. The gametophytes of this
alga being cultured at the University of
California at Santa Barbara, and other
freshly-isolated gametophytes were brought
to the Hokkaido Regional Fisheries Research
Laboratory at Kushiro, Hokkaido by the junior
author in November 1983. The cells have
been grown in PES solution (PROVASOLI,

1) Contribution of the Hokkaido Reg. Fish. Res.
Lab., B 427
2) BCP 85-11-3-3.

1966) under 2,500 lux, 12 hr L-D photoperiod
at a temperature of 15°C which does not
induce the gamete formation. Once immature
gametophytes were grown, they were broken
into fragments consisting of a few cells and
allowed to grow further. This process of
vegetative propagation was repeated several
times. In August 1984, a number of the
gametophytes were transferred into petri
dishes with newly prepared PES solution at
10°C to induce maturation. Three weeks
later, most of the female and male gameto-
phytes attained maturity. The gametophytes
at this stage were fixed with acetic alcohol
(3:1) and stained with aceto-iron-haemato-
xylin-chloral hydrate solution (WITTMANN,
1964).

Our chromosome counts were made by
changing the microscope focus on well-
defined metaphase nuclei, and are given in
Table 1. The usual chromosome number
was ca 30 in the both vegetative and anther-
idial cells of male gametophytes and vege-
tative cells of female gametophytes, and ca
60 in the cells of sporophytes (Figs. 1-9).
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Fig. 1-15. Dividing nuclei in the cells of gamstophytes and young sporophytes of Macrocystis
angustifolia Bory 1-3, x2,400; 4-15, x1,600. 1. Metaphase in a vegetative cell of a male gameto-
phyte. 2. Metaphase in an antheridium. 3. Metaphase in a vegetative cell of a female gametophyte.
4-6. Metaphase of the diploid nucleus in one-celled sporophyte. 7-9. The same sporophytic cell at three
levels of focus, showing a late prophase nucleus with ca 60 chromosome in the lower cell. 10. Meta-
phase with ca 30 chromosomes in a cell of sporophyte which was probably derived by parthenogenesis.
11. Metaphase with 16 chromosomes in one-czlled sporophyte, of which 12 chromosomes are visible in
the figure and the other 4 chromosomes are out of focus. 12. Metaphase in a 2-celled sporophyte (cell
wall not shown) with a precocious chromosome (indicated by the arrow) in a sporophytic cell. 13.
Metaphase with two precocious chromosomes each moving toward a pole (indicated by arrows) in a
sporophytic cell. A second chromosome group is out of focus. 14-15. Late anaphase in a sporophytic
cell, showing the nucleus with a precocious chromosome (indicated by the arrow) associated with the

chromosome group near the pole.

We frequently observed ca 30 chromosomes
in the cell of sporophytes (Fig. 10), and
very rarely counted 16 chromosomes in the
one-celled sporophytes (Fig. 11); the former
chromosome number might be attributed to
parthenogenesis, while the latter low number
might be the result of a female gametophyte
being derived from a zoospore coming from
a sporangium where abnormal meiosis took
place. It is noteworthy that in about 70%

of the mid-metaphase nuclei seen in the cells
of female gametophytes and sporophytes one
can see a precocious chromosome moving
toward one of the poles (Fig. 12). Occasion-
ally in the cells of sporophytes, two preco-
cious chromosomes were seen moving to the
both poles, (Fig. 13). At late anaphase, this
chromosome was noticed as a small short rod
associated with the chromosome group near
the pole (Figs. 14 & 15).



Table 1. Chromosome number examined for
Macrocystis angustifolia Bory.

Number of cells Chromosome

Portion observed number
Cell of female
gametophyte 26 ca 30
Cell of male
gametophyte 8 ca 30
Anthendta] S
cell 4 ca 30
o ed 84 ca 40-60
ne-celle
21 ca 30
hyt
sporopnyte 5 ca 16
Cell of 41 ca 40-60
sporophyte 13 ca 30

In the genus Macrocystis, the chromosome
number of M. integrifolia has been given as
n=16, 2n=32 by WALKER (1952) and n=14-
16, 2n=28-32 by COLE (1968). These chromo-
some numbers and our results indicate that
Macrocystis angustifolia has the basic chromo-
some number of 16 and the most likely
chromosome numbers are n=32, 2n=64. It
is possible that M. angustifolia is a polyploid
of M. integrifolia. In the Laminariales, the
presence of a large chromosome was reported
in several Laminariaceous species by EVANS
(1963, 1965) and in Cymathaere japonica by
YABU and SANBONSUGA (1981). In Macro-
cystis angustifolia studied here, no such a
large chromosome could be detected and all
of the chromosomes were small and dot-
shaped.

Many thanks are due to Professor NEUSHUL,
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University of California, for providing us
with the material and reading the manuscript.
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g B .ZFEEM**: Macrocystis angustifolia BoRY OE{EHE MM 3SR

KAV 7 1 1= TEOERHETHS Macrocystis angustifolia Bory DB L S tho Ml T
DEEBRLL, TOMR, EHMERERBGOMITHI0, FhkoMaTH60, LikLiE, Fakomaciy
30, hic l MO FRGCLOD R ERBDbhic, < 7 v v 25 AR TiE M. integrifolia & WALKER
(1952) A n=16, 2n=32, CoLE (1968) %% n=14-16, 2n=28-32 DRELRAHEL TV B, ZhbHDE ki
B, M. angustifolic. TIXEALAEARIIOTH), FHELAELRIT n=32, 20=64 LHEXh, Ao, M.
integrifolia L XEHAEDBIRICD 5 AT HE P AR B & h fo, (FO41 EREEFHHENT 3-1-1 bl A KIS
**085 SpgkEA 116 JbygsEX KR IEAT)





