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ORIENTALE x S. PROSTRATUM
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1‘.\’ a previous communication the author?

reported that a hybrid between S. orientale
n = 13 and S. prostratum,
was obtained for the first time and
subjected to colchicine treatment for produc-

= S.
n =16}

indicum,

The branches

that a large proportion of them were only
‘developed ovules’ with no embryos in them
in all the eight plants
grouped into three classes on the basis of pollex
fertility and the number of capsules, true reed:
and developed ovules formed in gach class i

Wert

tion of amphidiploids. The present note is a
preliminary description of the cytogenetical
behaviour of the amphidiploids.

A, GENERATION

Eight hybrid plants were {freated with (-4
per cent. agueous solution of colchicine when
they were in the seedling stage with 6 to 8
leaves. After treatment, the seedlings grew
very slowly with all the symgptoms of induced
polyploidy; the mature plants had thicker and
broader leaves, bigger and more hairy flower
buds and flowers than the untreated plants.
ne flower in each branch of the different
treated plants was examined for pollen size
and fertility and it was found that the per-
centage of fertile grains varied in amouni in
the different flowers but they were bigger than
those of either parent. Fig. 6 in the previous
note shows photographs of pollen grains in the
parents, in the F; hybrid and in-a fairly fertile
flower on a treated plant. The capsules form-
ed on the different branches of the eight

given in Table I

Percentage pollen
fertility

No. of branches
No. of capsules
No. of true seeds
No. of developed
ovules
Percentage of true
seeds per capsule

TaBLE I

5-20 21-40 41-60
(Class 1) | (Class II) {(Class III

147 15 4

89 i9 3

7 33 33

1128 4056 30

0-63 7.3 45.8

It is interesting to notice that a large numbes

of

‘developed ovules’

are formed on these

plants and that the. proportion of true seed:

to developed ovules

increases with the in-

crease in pollen fertility.

treated plants were examined for seed-setting.
Although a good number of seeds set in most
of the capsules, a closer examination revealsd

Tasre II

A, GENERATION
Morphology of A, Plants—A large numbel
of ‘developed ovules’ and good seeds were sowr

Amphidipleid .S. orientale X

Dietails of characters S, oricntale S. prostratum
: frrees Brosty S. prostratum
|
Habit Erect | Prostrate Semi-erect and more vigorous
o | than the parents.
Leaves Petiolate, oblong to ovate, | Skort petioled, simple, orbi- | Petiolate, simple throughout

lower lchbed palmately and'!
upper  simple with almost |
entire margin ;
;
I

" Raceme ; Aowers solitary, axil- |

Infcrescence
lary with two discoid gland-
© like stracrures representing
rucimentary Sowers ,
Flowers | Pedicellate. Lractes ey |
DIOwErS i reclcellate, Lracteste, zgo- |

morphic, hermaphrodite, with |
very light purple corolia

Flrst flowering {days i
from sowing ) 40

Fruit : Capsule four chambered, qrad-

rangelar, 2-6cm. long, 0-6 cm.;

broad opening fram above; |

leculicidaily down to aboat |

% the base ;

SRETS

Many, white,
thin testa |

Average welght of |

190 seeds § 0-3301 gm.

cular with crenate margin

Raceme ; fowers solitary axil-
lary with no rudimentary
gland-like structures

Pedicellate, bracteate, zygo-

morphic, hermaphrodite, with
purple corolla

80

| Capsule ovoid, compressed,

with tough pericarp, 1:9 cm,
long, 1'0 cm. (at base) and
0-7 cm. (at apex) broad, open-
ing loculicidally from top to
only a short distance below

|
smooth, with i‘ Fewer, black, deeply reticulate,

with thick testa

0-2340 gm,

with a slight tendency to
lobation in a few of the basal
leaves, orbicular with dentate
margin.

Raceme; flowers solitary, axil-
lary with imperfectly develo-
ped glandular stractures.

Bigger in size, pedicellate,
bracteate, zygomorphic, her
maphrodite (female-fertile,
variably male sterile), with
light purple corolla.

60

Capsules four-chambered,
Gquadrangular, with tongh
pericarp, 2-1 cm. long, 1+0
cm. broad, opening loculici-
dally from top to less than
half the capsule-length below,
Many, black, larger than in
both the parents, deeply
reticulate, with thick testa.

0:4408 gm.
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during 1943-44. While all the developed ovules
failed to germinate, a majority of the good ones
germinated and gave rise to 35 mature plants.
All plants, except four, were very vigorous and
more or less uniform for habit (semi-erect),
flowering and other morphological characters.
A reference to the four exceptional plants will
be made later in the note. : :

. Table II gives a brief summarx of the mor-
phological features of the parental species and
the group of 31 plants obtained from colchi-
cine-treated hybrids. -

Cytology of A, Plants.—Thirty-one out of 35
plants had 58 chromosomes as their somatic
number which is equivalent to the sum of the
somatic numbers of the two parental species.
Hence it is clear that all these plants are
amphidiploids resulting from the duplication
of chromosomes in the F, hybrid. The meiosis
in the amphidiploids was very regular with
the formation of 29 bivalents at metaphase I,
which underwent even separation at anaphase
I; metaphase II in many cells showed fwo
groups of 29 chromosomes in each, although
very occasionally 30 4 28 grouping was noticed.
Figs. 1 and 2 represent metaphase I and 1I,
respectively, in an amphidiploid plant. In
spite of the regular meiosis, a high perceniage
of pollen sterility (60-90 per cent.) was
noticed in the amphidiploid plants. But the
capsules developed in a large majority of the
flowers and contained many apparently good
seeds. A closer examination again revealed
that many of the sceds were only ‘developed
ovules’. The seed-setting in 22 amphidiploid
plants is given in Table III.

TasrLe III

4 | I
Percentage of (10 10-19 20-29 30-39 40—49,!50—69
true seeds per
capsule (aver-
age of 10 cap- | |
sules) f
1

Number of 1t 4 s 5 3 1 !Total

plants : ‘ ‘ 22

The «four cxceptional plants resembled the
prostratum parent in habit although more vigo-
rous than the latter. They had forty-five
somatic chromosomes and showed a typical
‘Drosera scheme’ of pairing at meiosis; 16 bi-
valents and 13 univalents were invariably
noticed at metaphase I. Fig. 3 represents
metaphase I in one of these plants. Evidently
these plants had resulted from natural cross-
ing between ‘doubled’ hybrids and S. prostra-
tum.

DiscussioN

The entirely different morphology and chro-
mosome of the amphidiploid together with its
regular meiosis and true-breeding nature justi-
fy its being classified as a new species. The
one peculiar feature in this amphidiploid is its
high pollen sterility in spite of regular meiosis,
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although it appears to be highly female fertilo.

In this vrespect, the pregsc:n_lt _amphidiploid
resembles the cotton amphidiploids produced
: ¢
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by Beasley®? and Harland.® Beasley reported
that allotetraploids produced by doubling the
chromosome number in F, hybrid G. arborcum
var. neglectum X G. Thurberi were ordinarily
male sterile but rarely flowers had viable
pollen. Harland, however, reported that his
amphidiploid involving the same 1wo parental
species was completely male sterile.  Green-
lealt found that amphidiploids N. sylvestrig.——
tomentose and N. sylvestris—tomentosiformis,
in spite of being regular in meiosis in mega-
and micro-sporogeneses and having over 90 per
cent. good pollen were complelely female-
sterile. He concluded that the sterility in Dhis
amphidiploids was genic and that the sterilily
in the corresponding F, hybrids wad genice as
well as chromosomal. It is possible that in
the present S. orientale-prostratum amphi-
diploid also the sterility is genic but that the
genic effect is only on pollen formation and not
on ovule development.

Further work on these amphidiploids in res-
peet of their crossability with the pavental spe-
cies and the develepment of ovules and pollen
degencration are under way. Altemptls to pro-
duce the amphidiploid from triploid hybrids
(di-prostratum-mono-orientale planis) by back-
cressing them with S. orientale are also in pro-
gress. A further report of the results will he
published clsewhere.

It is, however, proposed to classify this {rue-
breeding synthetic plant as a new species under
the .name S. indicatum.
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