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The embryo develops in the middle of the
endosperm tissue (Fig. 6) and finally dis-
places it. :

The formation of two-celled glandular hairs
on the ovule after fertilisation has been noticed
in this species. These glandular hairs persist
for a long time during endosperm development.

In conclusion, the author wishes to record
his sincere thanks to Dr. M. A. Sampath-
kumaran, Professor of Botany, for his Kkind
criticisms.

S. NarasiMHA MURTHY.

Department of Botany,

Central College, Bangalore,
April 5, 1941,
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ON TWO KINDS OF FISH EGGS
. HATCHED OUT IN THE LABORATORY
OF WEST HILL BIOLOGICAL STATION,
CALICUT*

THE occurrence of two types of fish eggs,
namely, those of Anodontostoma chacunda® and
of Caranx crumenopthalmus in the plankton
obtained from a depth of 4 fathoms at a distance
of 2 miles from the shore, opposite the Marine
Biological Station, in January 1940, aroused
fresh interest in the study of fish eggs which
is one of the routine items of work in the Bio-
logical Station. Both fishes are economically
important. The horse mackerel is more abund-
ant than the other in the West Coast and on
an average about 55,000 maunds of fish valued
at Rs. 52,000 are landed every year. In the
year 1938-39 this fishery yielded a maximum
of' 229,257 maunds valued at Rs. 1,70,416.

* Published with the permission of the Director of
Industries and Commerce, Madras, '
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I. ANODONTOSTOMA CHACUNDA

Five batches of eggs of this fish came under
observation in January 1940 on the 15th, 16th,
17th, 24th and 29th respectively. They were
isolated from the inshore plankton off West
Hill. As this fish was practically absent
in the catches made by the fishermen in Janu-
ary, one is led to conclude that they were
spawning off shore beyond the reach of the
fishermen. By special efforts, two specimens
of this fish were obtained through the assist-
ance of the hook and line fisherment from the
off shore 10 miles away. Both happened to
be females with ripe ovaries. The ova were
Needless to say, artificial fertil-
ization could not be tried in the circumstan-
ces.

8 a.Mm. The eggs were identified as those of
Anodontostoma chacunda with the help of
Delsman’s description.? The eggs found in the
morning plankton were fairly advanced in dev-
elopment, suggesting that they might have been
laid the previous night, as is well known in
the case of most of the fishes in tropical waters.
The eggs are of a slightly yellow colour but
the oil-globules are colourless. The embryo is
formed showing the head-fold and the tail-
fold. The diameter of the entire egg is about
0-82 mm. The number of oil globules is 6.

9 AM. After the lapse of one hour, the egg
swells a little, evidently through the absorption
of water, for its diameter has now increased
to 1-05 mm. The number of oil-globules is 12.
It could not be ascertained if this increase in
number was due to a division of the original
oil-globules or to the addition of oil-globules
which rose de novo. The head of the embryo
is differentiated; optic vesicles are formed and
the tail becomes a little curved at the other
end, thus showing the progress in the growth
made by the embryo. The chromatophores
make their appearance in the middle portion
of the embryo.

11 am. At the end of 3 hours the curved
embryo has embraced the yolk completely, the
diameter of the egg being 1:14 mm. and there
are 20 oil-globules. These are no longer dis-
tributed over the yolk mass but are crowded

transparent.
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together at the region corresponding to the
middle of the future larva and the posterior
portion of its yolk-sac.

About 1 p.M. the larvae generally hatch out.
Their average length is 2:66 mm. - The eyes are
well developed. The auditory vesicles are
formed. The contraction of the heart is
evident. The oil-globules are collected at the
posterior region of the yolk-sac. The anus is
at a distance 1-88 mm. from the tip of the head.
There are 35 myotomes in front of the anus
and 12 behind it. The chromatophores make
their appearance along the dorsal region of
myotomes and are also found in the head
region above the audifcory vesicle.

In twenty-six hours, the larva has grown to
a length of about 4-28 mm.

The larvae that hatched out on 29-1-1940
lived for 36 hours. Their length was 4-35 mm.
The heart was slightly bent in the shape of
‘S’ and its contractions can be seen clearly.
The eyes have become deeply pigmented. The
yolk has been completely absorbed. The
pectoral fins make their first appearance as
lobes. There are now 25 myotomes in front of
and 22 behind the anus. According to Delsman
there are 41 myotomes in the larva corresxﬁond—
ing to the 41 vertebrae in the adult. But the
larvee in question had 47 myotomes. Further
investigation appears to be necessary to recon-
cile this difference.

The phenomenon of the forward movement of
the anus and the consequent reduction in the
length of the trunk and increase in the length
of the tail well known in the development of
certain fishes is also seen here.

There are not many differences between the
eggs described by Delsman and the eggs de-
scribed by wus. The fish according to the
observation of Delsman spawned in the sea off
Batavia in March where the water had a salin-
ity of 299/,,. He had also collected the fish
eggs near Labuan, in September, where the
salinity was 339/,,. The salinity of the water
off West Hill where we got these fish eggs
was about 33%/,,. The fact that these fish eggs
were also found in the plankton off West Hill
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from November 1939 till the end of Februavy
1940 suggests that the spawning season ol this
fish oxtended from November to February
during the period under our observation,

TI. CARANX CRUMENODPTHALMUS

In Indian walers no less than 26 species of
caranx occur according to Day and {he fink
therefore of referring the carangoid egps found
in plankton to the particular speeies will e a
laborious one. According to Delsman® the epps
of the genus caranx are characterised by (a) the
frothy nature of the yolk mass in the ey and
by (b) the Large
globule in the anterior part of the yolk-sae in
the newly hatched larva,

presence of o single tiil-

In the plankton collected in the sea off Wes
Hill, eggs of the deseription given hy Delsmian
are of common occurrence,  In January  of
1940, a carangoid cgg happened {o be abundant
which event facilitated hatehing, Three bafehes
of ecggs were hatehed on 15-1-1940, 24 1 1840
and 29-1-1940 respectively.  The colour of the
egg was light yellow; the diameter of the epp
was about 0-78 mm.; and the single Lrge oil-
globule measured about 0-24 mun, which is nears
Iy a third of the diameter of the egg. The yulk
mass was vacuolated. It should be stated tlua
these eggs whoen {hw
mornings, were in a state of advanced develop.
ment. The embryo has been differentiofed, the
head and tail being prominent.  This naturadly
leads onc to believe that they must have been
laid during the previous nighl, The oil-globule
showed brownish red  pigment-spots.  This
character distinguisbes the eggs of carangoids
from those of clupcoids which is the only other
group of [Oshes that cges having
vacuolated yolk.

isolated at 9 oelovk in

POSHCESCS

Most of the cggs isolated in ihe laboratory
hatched oul at aboul 1-30 vr.m. The length of
the newly hatched larva is 1:35 mm. The oil-
globule is in the anterior portion of the yolk-
sac. The length of the tail is 0-75 mm. and
the diameter of the oil-globule 0-15 mm.
There are 7 myotomes in front of and 17 be-
hind the anus, As regards the number of
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wyotomes,  Delspum (3, po 20010 observed  ae

follows:

“For the nomber o trunk myotomes 1T found
anoa ride B osometimen 1D oor 13, for thowe of
the Gl sone 14 although e quite youn
larvie, newly  hotelesd,  thin number g
amount to 16 o 1Y, besiden the unsegmented
part of the peewsoderm corresponditgs to the
urostyle,  Feom this 0 0 evident et the
nmber of trunk myotomes e well s that of
the il myvolomes deereises shightly during
development.,  As stided sbove, the numboer of
verfebrie e both species w0 10 plus 14 (the
urestvle weludedy

Our obeervition does not sappert Deliman in
The totid
was Mo the larva corresponding to {he 24
the sdult earunpoid,

thin respeet, uinnber of ayotomes
verfebre of

These harvie as soen s they hatell out woere
fored swimming at the hottom of the vessel
and ned continge up to the surfaee. This perhaps
indieates that o the sea the Jorvie as soon ns
they hateh out deseend down secking the lowoer
The Tength of the larva, 20
howrs after bateling dn 105 mm, and the die
meter of the ol-pglobule 007 mm the latter
shows o meduetion in sige due to the oil being

strata of the e,

waed up There are 7 myolomes in front of
A Lirper portion of

There

and 17 behund the anuae,

the wolleenne ptoabemerbed, are three
distinet patelus of  chromutophorss along the
ventrad ade of the myotomes posferior (o {he
Twa darh
patehes of nwelanophores are found in the ante-

rior portion of the hsud,

anus, The head fs slightly opague,

I the next atape examined, Lo, $ hours
affer hadehing, the Jength of the lweva g
S mm. There are 10 myolomes in front of
and It behind the anus The anug hax shifted
hackwartd o proves: just the opposite to whad

wis  observed i the case of the larva of
Anodontostoma chacunda,  The  oves  have
almost turped  bMack  with a0 silvery  eyelid,

Chromatophores make their appearance along
the dorsal portion of the myotomes in three
patehes,  When the larva s 64 hours old, the
yolk is completely absorbed.  The eyes have
become vory dark and the auditory vesicles are
well developed,
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the ("urans
crumenopthalines in plankton cotlected in Mg
the Bea, s
indicates that thin horse-muwkere! Doe o dafoereny
spawning season i the Avabian Seiw B
i {his

nwhkere]l foeally eatled “Chimban®™ me Malaboe

Delanan has found e of

ard June Java prerhige
il

mteresting to note penerally Hogne
movery rarely eaupeht by the fehwrmen duarig:
the months of January amd Februaey, The tich
in Landed i pletty from July to Noveraber,

In the both tie

deseribed above, it s highly mteresting to nale

case ol e of e,
that they wre fuirly conmon i the plankton
during the months when the porent Hshes are
rarely  caught, thorefore,
during the spawiing season these shes seek
away  from e
hevored the tehinge zone of the Hshoermen does

The inlerones,

breeding: grounds far shore
net seem to be unreasonable,
. W, DEvanNesan,
K, CHIDAMBARAAT,
West-11111 Diologieal Stidion,
Cadieut,
May 17, 1941,
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MICRO-ESTIMATION OF NITROGEN
BY OXIDATIVE DIGESTION

Oxnarive  digestion!  has been soeeesfully
applied to the rapid miero-estinuition of total
nitragen in biologieal materials,  The procedure
o osimple and rapid and may be outlined ax
follows: e

An agqueous solulion or suspension (1 ml)

of the material is pipetted inte o micro-
Kjeldahl  flask and tireated with 2 ml of



