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rather than clean them. Another method
of minimising the harm done by insects is
to make the trees more resistant to.insect-
attacks. This immunity can be obtained
by starting from immune breeds, to deter-
mine which the difference in susceptibility
already shown by the marketed fruits may
be taken into advantage. But standing
crops will gain much in the mabter of
immunity if proper food supply is given and
a general clearing up of the orchard main-
tained.

A very interesting control of insect-pests,
little of which is known and still less used
in India, is their biological conlrol. This
method of control has been tried on a large
scale in the West and has been found
signally successful. Biological control takes
advantage of the fact that cerfain insects
prey upon other insects in one stage or
another of their life-history and has suec-
ceeded in so breeding, introducing and
naturalising one or more species of parasites
of an insect-pest in the region where the
latter thrives that the parasitic species
have completely subjugated the pest in that
region. Special breeding stations are formed
from where millions of parasites are distri-

Letters to

A Note on the Embryo Sac of Sagitiaria
sagittifolic L.

IN a recent paper Prof. K. V. O. Dahlgren'
has described the development of the
female gametophyte in Sagittaria sagitiifolio
and finds it to have a six-nucleate embryo
sac arising in the same way as described for
some other Alismacer in his earlier paper®.
My material collected from Lucknow in
February 1934 shows some variations in the
number of nuclei in the mature embryo sac.

Upto the four-nucleate stage the embryo
sac develops in the same way as described
by Prof. Dahlgren. Usually the two chala-
zal nuclei do not.divide further and the
mature embryo sac is six-nucleate, but
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Alismatazeen,”” Svensk Bot, Tidskr., 1928, 22,
1-17.

buted to the . various fruit-growers who
release them.in their orchards. Needless
to say that speecialists must first be employed
to discover the parasites which attack a
definite species of pest. All this is’ done
in the West by forming an association of
fruit-growers and maintaining an efficient.
staff of specmhsbs at their own. cost. A
similar move in India will not be less pay-
ing than it has been in countries where
this has been tried and not found wanting.
It may be pointed out here that in the
artificial control of insect-pests one should
be careful not to destroy friend and foe
together, for then the epidemics may be
more virulent than when the things were
left to nature.

It is expected that Indian fruit-growers will
take full advantage of methods that have
been tried over and over again for the sup-
pression of insect-pests of orchard crops and
which, with its little necessary expenditure,
will increase the annual output of an orchard
by 25%. When all is said one may remind
the fruit-grower that as with the human
body so with the best cultivated orchard,
a ‘doctor’ is always required to keep it in a
condition of maximum efficiency.

the Editor.

sometimes, one or both of them may
divide producing a seven and eight-nucleate
embryo sac respeetively. bometnnw the
lowest chalazal nucleus of the tetra- nuclmto
stage may undergo fragmentation and thus
increase the number of Lhe Lmtipodal nuclei.
The results obtained by me in Sagiliria
sagitlifolia agroe with my previous observa-
tions on §. guayanensis.’

In his work on §. latifolia Schaffner!
mentioned the presence of three antipodal
cells. Cook® on the otlier hand says that
there are three ephemeral antipodals. in
S. lancifolia. Dahlgren' criticises both of
them and definitely states that there are no
antipodal cells in Sagittaria.
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I agree with Dahlgren that the six-
nucleate condition of the embryo sac is
typical for the family, but in all the three
plants [ have investigated—Limnophyton
obtusifolium (Johri ), Sagittaria guayanensis
(Johri®), and S. sagittifolie—] find that in
some cases antipodal nuclei are really
present and occasionally they may also
organise into cells. All evidence points to
the fact that Schaffner and Cook misstated
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the case in regarding the exceptional as the
usual condition. At the same time it must
be pointed out that a careful re-examination
of slides may reveal the presence of more
than six nuclei in some of the embryo
sacs of the genera investigated by Prof.
Dahlgren.

The following scheme summarises the
work done so far on the development of the
embryo sac¢ in the genus Sagittaria :—

The earlier stages were not
seen,

Antipodals reported to be

ephemeral, Earlier stages not
seen.

PN

After the 4-nucleate stage,
the two chalazal nuclei re-
main undivided, occasionally
one or both of them may
divide once. The mature
embryo sacs may be G-, 7-
or 8-nucleate.
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I find 7- and 8-nucleate
° o emnbryo sacs also, as in
° ] S. guayanensis.
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Chart showing the development of the Embryo Sac in species of Sagittaria.

1. Megaspore mother cell. 2.
lower dyad cell.

6 Johri, B. M., ¢ The life history of Lymnophyton

obtusifolium Miq.” Current Science, 1933, 2, 99"
100.

Heterotypic division.
5-11. Development of the female gametophyte.

3. 'Dya,d. 4, Enlargement of the

I am greatly indebted to Dr. P. Mahesh-

warl, under whose guidance the work was
carried out.

B. M. JonRI.

Department of Botany,
Agra College,
May 26, 1934.



