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CYTOLOGY OF CONIFERS. II

By P. N. MEARA anp T. N. KHOSHOO
Botany Department, Panjab University, Amritsar, Indin

(With Eight Text-figures)

{ Recetved 20 July 1955)

{5 first communication the writers have described the cytological situation in forty-
species distributed within the Abietaceae, Taxodiaceae and Cupressaceae. In the
it paper four species of Podocarpus and one species of Cephalotazus are included.
ry little cytological work hag been done on genera of Podocarpaceae and Tazaceae.
& Beal (1934), in their paperon cycad chromosomes, casually reported that Podocaryes
twenty pairs of chromosomes. Tn 1936 Flory reported the karyotypes of five species
odocarrus. The diploid chromosome numbers reported by him are 24, 38 and 40.
 then nothing has been added except a solitary report of Tahara (1941} on P. macro-
s, wherein there are 19 bivalents at meiosis.

¥ & Yax (1933) worked out five species of Taxus, covering also the species worked out
ark (1932). They also reported the karyotype in Cephalotazus forfun. Sugihara
40) reported the number in C. drupacea. All the species of Tawus and Cephalotarus

v6 #=19.

MATERIAL AND METHOD

¢ material of Podocarpus gracilior, P. latifolia, Cephulotazus drupaces and its var,
unculata was secured through Messers M. B. Raizada and R. N. Khoshoo from the
rest Research Institute (Dehradun). Seeds of Podocarpus faleatus were secured from
ngalore and were germinated in sand. P. macrophyllus was collected from local
mpany (rardens.

Somatic chromosomes were studied from squashes of young leaves of male trees in all
the cases except P. faleatus, in which case root-tips were available. Uytological methods
were the same as in the previous paper. The taxonomic arrangement is the same as given
by Dallimore & Jackson (1948). All diagrams bave been drawn at an approximate
Magmification of x 3000 and have been reduced to half in publication.

(OBRERVATIONS

- Podocarpis
Section Stach YEOTPUS. j

Podocarpus faloatus R. Brown{P.elongata Carr.) has 24 chromosomes (Fig. 1) inroot-tips.
- Bight chromosomes are median or submedian and sixteen are subterminal. There appear
"0 be no chromosomes with a terminal centromere. Out of the eight median-submedian
" thromosomes four are larger than the rest. '

Flory (1986) has also observed the same number for this species, but he reported onEy

10t median chromosomes,
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P. graclior Pilger possesses 24 chromosomes (Fig. 2). Two are clearly with medigy,
fourteen with subterminal, while eight appear to have terminal centromeres, Th
chromosomes are smaller in size than in P. fuleatus. In pollen mother cells 12 biva]y
{Fig. 3) have been observed. Meiosis is perfectly normal. -

L. andinus is the third species of this section which is cytologically known. Flory (13
reported 2n =40 in this species. He noted a preponderance of terminal chromosomay

Section Bupodocarpus

P latifolia R. Brown (P. thunbergii Hook.) has only 22 chromosomes (Fig. 4). Ther
appear to be ten with median, eight with subterminal and four with apparently termip:
centromeres. The chromosome size is about the same as in P. gracilior. At meig
11 brvalents (Fig. 5) have been counted. Meiosis is perfectly normal.

P. macrophylius D. Don var. Maki Siebold (P. chinensis Wallich} possesses 38 chropg
somes (Fig. 6). The centromeres could not be located with certainty, nevertheless most
the chromosomes appear to possess them in a subterminal or terminal position. Thers
size differences between the chromosomes of the complement. The general size of {
complement is the same ag in P. gracilior and P. latifolia. Crystal-violet smears of poll
mother cells reveal 19 hivalents (Fig. T). Melosis is normal. '

Flory (1936} reported 88-40 chromosomes in. P. macrophylius. An analysis of the pla
with 38 chromosomes showed only six median-submedian, fourteen subterminal
eighteen terminal chromosomes. The same species has been worked out by him undert
name P. chinensis and found to bave ‘nearly” 40 chromosomes in root-tips. Many of t
chromosomes are with terminal centromere.

Tahara (1941} ohserved in P, macrophyilus 19 bivalents at meiosis and 38 chrom
somes in the root-tips. :
P. neritfolsus is the third species of this section which possesses 38 chromosomes (Flor;

1836). There are four with median or submedian and thirty-four with apparently termin
centromeres. '

Cephalotazus

Cephalotazus drupaces Sieb. & Zuco. and (. drupaces var. pedunculata Miqu
(C. pedunculota Sieb. & Zuco.) {Fig. 8} both possess 12 bivalents in pollen mother cell
Sugihara (1940) also reported the same number in the normal plants of C. drupacea
Mitotic chromosomes of this species have been worked out by Bax & Sax (1933) fro
endosperm. Out of twelve chromosomes one has a subterminal centromere and &

remainder have median or submedian centromeres. The subberminal chromosome has
sabellite on its short arm.

CoNoLustoNs
Table 1 summarizes all the cytological work done so far, including the present studies
Podocarpaceas and Taxaceae. It is apparent from this table that both these families
very imperfectly known oytologically. It is not safe to conclude on the bage numbe
numbers in Podocarpaceae, since only one genus out of seven is even partially know.
Furthermore, the family as a whole and the genus Podocarpus in particular is tax
nomicaily complex and morphologically very variable,
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ig. 3. P. gracilior, n =12, Diakinesis,
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Fig, 1. Podocarpus faloatus, In=234.

Fig. 4. P. latifolia, 2n
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Fig. 7. P. macrophyllus,

n=18. Metaphase I.

Fig. 8. Ceplalotawus drupacen, var, pedunculaln, 7=12, Mebaphage 1.
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Table 1. Résumé of cytological work on Podocarpaceae and Toxaceqe
No. of No. of

No. of No. of sub- median
apecies Chromo-  ferminal terminal submedian
Total no.  worked some chromo- chromo-  chromo-
Name of genus of species out number sOInes sores s0mes Authoribjr
PODOCARTACHAR: k
Podocarpus G4 i Detaily given below
Sec. Stachycarpus
P, falcatus 2n =24 . 20 4 Flory (1936)
D=2 34 — i6 5 Authors
P. graeilior w=132 — —_ — Authors
2n =324 8 14 2 Aunthors
P. andinus 2n=40 — — — Flory (1936}
See. Eupodocarpus
P. latifolius n=11 — —_ — Awnthors
D =222 4 8 10 Authors
P, nerigfolins Zm =38 3 e 4 Flory (1936)
P. macrophylius 2 =380 18 14 6 Flozy (1938)
n=19 — — —_ Tahara (1941), auf
21=38 — — o Tahara (1941}, aut
as chinensis 2n =40 — o e Flory (1936)

Unworked genera: demopyle, Dacrydium, Microcachrys, Pherosphera, Phyllocladus, and Sawegothaca

TAXACBAE:

s 1 n=12 — 1 L Sax & Sax (1933}
Cephalotauus 5 2 {]_ 12 _ - o Sugibara (1940), &
Tanus 8 - 5 3 n=132 — 1 1 10 Sax & Sax (1933}

ELUI 2] 3 n=12 . _

— Sax & Sax (1933)

Unworked genera: dmentotazus, dusirotazus, and Torreya

The genus Podocarpus has five sections. The eytologically known species fall into only
two of these. In'the section Stachycarpus the lowest number is 27 =24 and the highe
number 2n =40, and in the section Eupodocarpus the lowest is 2n=22 while the highs
is the same as Stachycarpus. Taking the genus as a whole the numerical series is 2n=2
24, 38 and 40. In the lowest number there are ten median-submedian centromeres, whil
in the highest number there is a preponderance of terminal chromosomes. Tor such:
situation three explanations are possible.

The number of chrofnosomes could have increased by a process of fragmentation
median-submedian chromosomes at the centromeric region. This would require the ozig
of new centromeres de nove. A second explanation could he the redustion in chromeson
number. This would involve loss of centromeres after the essential genes had been trans
located to the other chromosomes of the complement. The third explanation could'l
that the base number may be 12 as in Taxaceae, and that from it on one side the numbs
was reduced to 11 and on the other increased to 20 during the course of evolutior. Thi
seerns not improbable on comparison with the chromosomal condition in the Coniferal
in general, :

The present evidence does not reveal that the increase in chromosome numbes
Podocarpus is due to simple polyploidy, particularly because of the great prepondera
of terminal chromosomes in, species having 27 —=38 or 40 as compared to those Wi

2m=24. Perhaps when the family is known bettel both eytologically and morphologwﬂu
the stbuation will become clearer,
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wus and. Cephalotazus have the same chromosome number, but their karyotypes
iter (see Table 1). Morphologically Cephalotazus has heen segregated in a distinct
s mily Cephalotaxaceas.

SumMvary

hromosome numbers in Podocarpus falcatus (In==34), P. gracilior (n=13, 9n=24),
: atifolin (n=11, 2n=22) and P. macrophyllus var. Maki (n=19, 2n=38) have been
sorded. Nothing conciusive can be said as to whether the chromosome number has
creased or decreased or both increased and decreased during the course of evolution of
g genus.

Cephalotamus drupaces and its var. pedwwulata both have n =19,

The writers are gratefni to Messrs M. B. Raizada and R. N. Khoshoo for sending the
aterial used in this investigation.
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