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Baluchistan sulphur dust and leave 11-5 acres
untreated.

Percentage of smut
Treatment

Delhi Karnal
Control 1:20 1-44
Pure sulphur . 0-08 0-10
Formalin dust (6 per cent, 0-00 0-04

formalin on charcoal dust)

Agrosan G. . 0-01 0-08
Baluchistan sulphur 0-05 0-08

Two different lots of seed were used, one
from Rohtak and the other from Karnal, both
naturally infested with grain smut spores. The
percentages of grain smut in the resulting
crops were as follows:

Area \ - i Percentage

in acres Seed Treatment grain smut
1 Rohtak Treated Nil
11-5 Karnal . Nil
11-0 Rohtak Untreated 9-8
05 Karnal ’ 2-1

It will be noted that ouwr sulphur was hand-
picked before grinding and so brought up to
75 per cent. sulphur. It is of great interest to
us that Kulkarni has obtained comparable
results with the unpicked material.

Mycology Scction,
Imperial Agricultural
Research Institute,
New Delhi,

January 14, 1944,

G. WarTs Papwick.
B. B. MUNDKUR.

NEOVOSSIA INDICA IN CULTURE

DurinG the course of an investigation on the
germination of the chlamydospores of Neovossia
indica (Mitra) Mundkur, the slides on which
they were germinating were inverted over the
surface of potato agar in petri-dishes and the
sporidia allowed to drop on it Every pre-
caution 1o avoid contamination was taken.
The dishes were incubated at 15° C. for seven
days, at the end of which period small white
colonics became manifest in most of the dishes.
The colonies consisted of thick mats of much
branched mycelium and numerous secondary
sporidia.

On transfers being made, it was noted that
the organism can grow well on potato dex-
frose agar and in three per cent..malt extract
solution. The colonies are white, powdery,
brittle, crustaceous, umbonate, with dendritic
margins, and spread rather slowly. A tempe-
rature of 18° C. has been found to be suitable
for their growth. The mycelium coils in a
peculiar manner, branching, rebranching and
producing secondary sporidia, singly and at
intervals. The opposite sides of the test tubes
or the upper lids of the petri-dishes, as the
case may be, get coated with secondary sporidia
which are violently discharged. The secondary
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sporidia and the mycelium appcar to be entire-
ly monocaryotic, _ . _
- Further cultural studies on the boh.m{mur of
these isolations and their ability to infect the
host are in progress.
Mycology Section,
Imperial Agricultural
Research Institute,
New Delhi,

January 20, 1944,

C. S. RAMAMOORTHY.
B. B, MunNDKEUR,

DEVELOPMENT OF THE EMBRYO-SAC
OF ZI1ZYPHUS JUJUBA LAMK.

THE development of the embryo-sac of Zizyphus
sativa was investigated by Chiarugi (1930
and he found an Allium-type of embryo-sice in
this species. Srinivasachar (1940), on the other
hand, has recently reported the N(Arr-m.ahtypo
of embryo-sac in Z. Jujuba and J. wenoplia.
I have reinvestigated Lhe ombryo-sac of
Z. Jujuba and find myself unable to agree with
the observations and conclusions of Srinivasa-

char. Even after-examining numecrous prepa-
rations, I have been unable to observe the

. formation of a teirad of megaspores [rom the

megaspore~-mother-cell in any case. The mega-
spore-mother-cell gives rise only to a dyad.
Both the dyad cells generally become binucleato,
but no cell-walls are laid between these nuelel.
The nuclei of the chalazal dyad cell ihen
undergo two more mitotic divisions and form
an eight-nucleate embryo-sac.  The develop-
ment of the embryo-sac in Z. Jujuba, therefore,
is clearly of the Allium-type, as reported proevi-
ously by Chiarugi (1930) in Z. sativa,

Another interesting  feature of  moegasporo-
genesis in Zizyphus Jujuba is the very [reguent
occurrence of multiple cmbryo-sacs.  As many
as six or seven embryo-sacs have been obserye-
ed in one ovule. These generally vosult from
the simultancous  development  of  soveral
megaspore-mother-cells, but sometimes mulliple
embryo-sacs also arise from the developmoent,
af both the dyad cells derived from a single
megaspore-mothoer-cell,

Thanks are due to Dr. A. C. Joshi for his kind
interest. '
T. N. J. College,
Bhagalpur, T, 13,

Kagane.
December 20, 1943,
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A NOTE ON THE STRUCTURE OF THE
PETIOLE OF AN ANOMALOUS LEAT
OF HELIANTHUS ANNUUS, LINN.
(COMPOSIT &)

TRANSVERSE sections of the petiole of an ab-
normal bilobed leaf of Helianthus annuus Linn.
showed in addition to the normal vaselar
bundles in an are, several internal bundles in
line with some of the normal ones, In general
outline the petiole is dorsoventrally symmietri-
cal at the base, but it becomes gradually radi-
ally symmetrical as it reaches the lamina region.
Resin ducts are present in the parenchymatous
cortex of the abaxial side only. They are
arranged in the form of an arc. According to
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Haberlandt,! in the petiole of Sunflower every
vascular bundle is subtended by crescentic
group of oil passages, both on its inper and
on its outer side. In the present case some of
the wvascular bundles of the outer arc only are
subtended by resin ducts on their .outer - side
only. Structurally the resin ducts consist of
seven to eleven secretory cells and one sheath-
ing layer. The number of resin ducts wvary
from 13 to 19. There is no visible endodermis
and pericycle. ‘
There is the usual arc of collateral bundlés.
Some of them have internal bundles of various
ages and sizes. The number of the internal
bundles, in association with a normal bundle,
may be more than one in some cases. The
internal bundles arise from pith cells situated
opposite to the protoxylem of the normal
bundles and develop into reversed collateral
bundles, quite independent of the outer normal
bundles. They appear to develop after the
normal bundles. They sometimes arise oppo-
site to the medullary rays, or in the medullary
rays of the normal arc. ‘In the medullary
bundles the position of the xylem and phleem
is not changed as in the internal bundle. These
internal bundles are also collateral and show
inverse orientation of the xylem and phleem
but some are compcsed of phleem or xylem
only. The direction in which the protoxylem
elements point and the amount of xylem and
phleem formed, vary in different internal
bundles. Occasionally two bundles are found
touching each other by their xylem or phleem
faces. This gives an impression of a normal
bundle with an inversely oriented internal
bundle. This may be due to branching of
individual bundles and to anastomoses taking
place between bundles. The single bundle
gradually divides itself into two which then
rotate in such a way as to lie opposite to each

other and for a short distance touch by their-

xylem or phleem faces before becoming entirely
separated.

Two types of anomaly in the structure of
petiole in general are recorded 'by Solereder.?
The occurrence of “rayed bundles” is one;
while the other is “true concentric or hemi-
concentric bundles”. The Composite represent
one of the natural orders,. many members of
which exhibit internal or medullary phleem in
their stems. Worsdell3 in his study of origin
and meaning of medullary (intra-xylary)

phlcem in stems of dicotyledons has investi- .

gated many Comoposite plants. He found com-
plete absence of medullary strands in the petiole
of seven species of Rudbeckia and of Dahlia.
Of the tribe Helianthoides only in the petiolé
of Echinacea purpurec Moench., he observed
the scattered disposition of the bundles. Ac-
cording to Thoday,* “in the petiole of a large
leaf of Sunflower, there are a number of small
bundles, besides the three  principal ones.
These small bundles appear to anastomose in
rather intricate fashion and one or two large
ones unite with two lateral bundles. .In the
base the remainder cluster round the principal
bundles as they diverge. Many of the smallest
bundles consist, even in the case of a matured
leaf, of phleem only and in others the xylem
dies out in the normal region.”

The phylogenetic or physiological significance
of the internal bundles has been discussed by
several authors as Worsdell,3 Maheshwari and
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Singh,” Wurke,0 Alexandrov and Alexandrova,?
and Hartwich.® According to Worsdell? they
represent a vestigial structure, the remnant of
a former system. Maheshwari and Singh® and
Wurkel are of opinion that. they are of an
advanced character, the species with higher
chromosomes being generally found to possess
them and those with the lower numbers lack-
ing them. Alexandrov and Alexandrova? and
Hartwich$ also regard them as derived. It may
be quite pessible that the extra bundles are
developed in response to nutritive demand.

Bahauddin College,
Junagadh,
September 21, 1943.
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A PODOSTEMAD FROM KUMAON
(CENTRAL HIMALAYAS)

MemMBERS of the family Podostemonacea have
been recorded in this country from South ‘India,
Assam, Eastern Himalayas (c¢f. Hooker! and
Willis?) and recently Haines? has described one
species (Lawia zeylanica) from Orissa. In the
Himalayas, there are no records of Podoste-
monacecae west of Darjeeling. The collection
of a podostemad from Kumaon is thus of inter-
est in connection with the gcographical distri-
bution of the family.

The plant was found growing closely attach-
ed to large stones in the bed of the Kosi river
at Chananda (29-46 N. and 79-38 E.), ahout

- 16 miles from Almora and 4,500 fect above

the sea-level, in the months of August and
September. The exact spot can be located by
its sitvation opposite to the Gandhi Ashram of
Chananda. On comparison with the other
members of the family, it is seen that this
podostemad belongs to the genus Zeylanidium
Tul., described as a subgenus of Hydrobryum
Endl. by Willis? in his account of the Podoste-
monaceze of India and Ceylon. The genus
Zeylonidium at present includes three specics,
Z. olivaceum (Gardn.) Engl, Z. lichenoides
(Kurz) Engl. and Z. Johnsonii (Wight) Engl.
The present material from Kumaon does 1ot
appear to agree with any one of these and is
to be regarded as a new species.

Rae Bareili, and

Benares Hindu University,
January 15, 1944.

M. S. RANDHAWA,
A. C. JosHr
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