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Radius of the earth.

Epicentral distance in degrees
of arc.

p = Density of the earth’s crust,

where K =
A\ =

o == Amplitude of the earth’s hori-
zontal motion.
T = Period of the long wave,

and V = Velocity of propagation of long
WaVes,
Now taking
R =6 -4 X10% ems. ; p=3-0 gm./cm.3
and V=3-0x10% cm./sec.
we have

E =4.3 x 1017 sin A x /% 2dt.

The average value of T at Colaba for the
Baluchistan earthquake is about 12 5. and
taking the average velocity of long waves as
3 km./see. we find that H =4 x 10% cms.
Also from the seismograms the wvalue of

| /{12 at .
T2 15

| eoncingion

0-02 em.2'sec. The energy of the

Baluchistan earthquake thus works out
to be about 7 X102 ergs. The Colaba
records of the North Bibhar earthquake of
January 15, 1934, were not satisfactory but
a rough estimate for that shock gives the

al d¢
value of - near about 0-2

leading to the approximate value of 7 x10%
ergs for its energy. Bihar earthquake was
therelore about 10 times more energetic
than the Baluchistan earthguake. This
is 4also supported by the fact
that the maximum amplitude of earth’s
motion at Colaha was greater than L300 u
in the case of the Bihar carthquake while
it is only abonl 400 . for the Baluchis-
tan shock., But the most unfortunate thing
about the Baluchistan earthquake has been
its ocenrrenee during the early hours ol the
morning with consequent heavy death-roll.

cm?./gec.,

———

The Progress of Work in India on the Embryology of Angiosperms.

By Dr. P. Maheshwari, D.gc.,
Agra College, Agra.

I_’SYESTIGATIONS on thig subject started
in this country only about ffteen years
ago, but the number of annual contributions
gince then has been steadily Inereasing.
The purpese of this article is to give a brief
review of this work and to consider, if
possible, some of the lines of rescarch that
may be most profitably undertaken in
future by students of embryology in this
country. Some judgment has been excrcised
in the gelection of papers and a few in-
vestigations dealing with purely eytological
studies have been left out, but otherwise
the review is complete, apd as far as the
writer is aware, no important papers
have been omitted.

The first observations of this kind were
published from Allahahad by Kenoyer? (1919)

whao, while describing the dimoerphic earpellate |

flowers in Acalypha 1ndica L., noted the
obturator, the beak-like tip of the nucellus
and a few stages in the development of the
embryo sac, which were, however, quite
insufficient to permit definite conclusions.

Dastur? (1922) in an investigation of
Hydnora africana Thumb., an interesting
parasite, material of which had been collected
from South Africa, writes that the ovules
are orthotropous and have a single integu-

ment. The megaspore mother cell is hypo-
dermal and divectly gives rise to an 8-
nucleate embryvo sac of the Lilinm-type.
The most noteworthy fact 18 that the pro-
embrvo consists of a long chain of cellg,
of which the imddle region gives rise to the
emhryo proper. These observations are of
egreat interest, but it must be pointed out
that the material was probably insuflivient
for a critical investigation and, as Schnurf{®4
(1931) has pointed out, the statements need
confirmation.

Tiwary® (1926), from Benares, made the
intcresting discovery of polvembryony in
Eugenia jambolana, the extra embryos arising
irom the position of the egg apparatus
or from the puccling, It is also stated the
original embryo sac sometimes becomes
pressed ont and obliterated, while some of
the nucellar cells appear to be on their way
to form embryo sacs. It may be mentioned
here that recently Pijl® (1934) has published
the results of a detailed study of poly-
embryony in several spp. of Kugeaia and
his observations diiffer in somoe  respects
from thoge of Tiwary.

Tiwary and Raot (1834) have traced the
development of the embryo sac in snother
member of the Myrtaco.e, Callistemon linearis,
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which follows the normal course laid down
for angiosperms.

From the same laboratory, Joshif (1933)
made a few observations on megaspore
and embryo sae formation in Argemone
mericana L., and these were supplemented
by Bose and Banerji.* The development
i3 perfectly normal, but the antipodal cells
attain a specially large size. Joshi's state-
ment that endosperm formation may begin
even before fertilisation needs more critical
study,

Joshi and Raman Rao’ (1934) made some
very interesting observations on the embryo-
logy of Tinespora cordifolia Miers. The
develoyment of the embryo sac 15 quite
normal, bnt there is no fertilisation and all
the nuclei except the polars are said to
degenerate. Endosperm formation continues,
but no embryvos could be seen even m mature
seeds. These obrervations were immediately
subjected to coraments and criticisms (Sahni,?
Tiwary?®) and the presence of seeds with
noimal embryos has now heen reported
from Agra (Singh?), Bangalore (Seshagiriali?)
and Ahmedabad (Ajrekar and QOza’). Cases
of parthenccarpic fruits are on record and a
condition as degeribed by Joshi and Raman
Rao is entirely possrble, but as suggested
by Singh 1t 1s more likely that in the present
case the egg does not degenerate but develops
parthenogenctically. I‘wirther olbservations
on the embryogeny of this plant will be
awalted with interest.

Joghi and Venkateswarlu® (1933) call
attention to the peculiar belaviewr of the
synergids in Ammama baceifera 1. The
emmbrvo sac develops in the usual way, but
the synergids are persistent and begin fo
eplarge. Their nueclei divide amitotically,
the lateral walls dissolve and the two cells
fuse to form a ““syn-synergid”’, which per-
sists Like 2 multi-nucleate collar round the
sngpensor of the growing embryo.

Naithani® (1933) from Allahabad, working
on the hife-nistory of Digera arrensis Forsk,,
found that the pollen grains are 3-nucleate
at the time of shedding, and the megaspore
mother cell gives rise to a row of 3 cells, of
which the chalazal produnces the embryo sac.
A few months later Joshi and V. Raol?
published a more .detailed account of the
same plant. The pollen graing are reported
by them to be usually bi-nucleate and some
variations have been recorded in megasporo-
genegis. It has been stated that 2, 3 or 4
megaspores may be formed and some other
interpretations have also been offered, that

are now shown to be incorrect by Puri and
Singh. M

At Calcutta a large amount of work in
this line is being done by Banerji and his
students. Agharkar and Banerji}? (1930)
investigated the development of the embryo
sac in Carica papayae and found that a normal
linear tetrad 1s formed and a3 usunal the
chalazal megaspore gives rise to an octo-
nucleate embryo sac with ephemeral anti-
podals. It must be pointed out that accord-
ing to Heilborn* (1921, 1928) all the 4
megaspore nuclei {(ungeparated by walls)
take part 1n the development and usually
only one of them divides again, resulting in a
5-nucleate embryo saec. In view of the
differences between these observations and
those of previous authors like Kratzer* (1918)
and Usteri™ (1907), 1t seems profitable to
reinvestigate the plant using material irom
as many different sources as possible. A
feature which deserves further attention 1is
the freguent formation of truits even withont
male plants in the vicinity and the ¢occasional
presence of parthenocarpy.

Banerji’s!® work on the life-history of jute
(Corchorus olitorius and C. capsularis) is %
welcome addition to our knowledge of the
Tiliaceax. It is remarkable that even in an
annual plant like this, growing in a tropical
climate, the first division of the egg oceurs
12-16 days a'ter pollination. The same
author has also studied the development of
the female gametophyte of Colocasia anti-
guorum Schott.,? with a view to discover the
causes of sterdlity In this plant. It was
found that although degenerations start as
early as the megaspore mother cell stage
they are most common after the megaspores
have heen formed and sections of open
flowers invariably show ecrumpled ovules
without any embryo sacs.

Banerji and Bhadurn' (1933) have recorded
the presence of false polvembryony 1o
Nicotiana plumbaginifolia  and also found
some  early stages of nucellar emmbryony in
Petunia and Withania. Bhaduri®® (1932) has
given a detailed account of the life-history
of Solanum mclongena and another paper
dealine with several other members of the
family belonging to the genera JSolanwm,
Physalis, Withante, Datura, Cestrum, Nico-
tiana, Petunia, Salpiglossis and Brunfelsia,
is in the press. The same author has also
obeerved an intercsting peculiarity |first
noticed by Miss Ferguson®* (1927) in Petunial
in a tomato strain grown in the experimental
grounds of the Calcutta University. It 1s
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stated that the fusion nuclens divides, before
the opening of the flower, to form a small
micropylar and a large chalazal chamber.
After the discharge of the pollen tube, one
of the male nnclei fuses with the egg and the
other with the endosperm nucleus in the
micropylar chamber. This results in the
formation of two types of endosperm eells,
some with the triploid number (derived
from the mieropylar cell) and others with

the diploid number (derived from the
anfertilised chalazal cell}.

From the same Jaboratory, Roy'™ (on
Poachyrhizus, Cajanus, Polichos, Pisum and

Lathyrus), Datta*® (on Cassia tora) and Palf
(on T'amarindus indica) have made valuable
additions to our knowledge of the Legu-
minos®. The statement that 1n all the plants
mentioned above(except Lathyrus), no parictal
cell is ent off and the archesporial cell
differentiates in the third layer of the nuccllus,
needs more critical obhservation. It scems
more likely that it is actually hvpodermal
as 1 the ofher members of the family,
but becomes clearly distinguishable only
after having cut off a wall cell and attained
an appreciable increase in size (see romarks
by Singh and Shivapurili, p. 429). 8. Datta®
has made some Interesting observations on
the embryogeny of two spp. of Nolana.

At Bangalore, Dr. M. A. Sampathkumaran
has given a great impetas to such work.
Rao' (1932) In a preliminary note on
Balanophora indica states that the develo)p-
ment of the embryo sacin this plant resenbles
B. glohosa described by Lotsy* {1899). It
must be mentioned here that very recently
Ekambaram and Panje from Madrag have
published their observations on a sp. of
. Balanophora collected from the Coorg-
Malabar forests. Unlike other spp. of this
genug, imvestigated by Treub* (1898) and
Ernst* (1914), this one geemg to have a
normal sexunal ¢yele with an embryo zac
arising from the micropylar megaspore of a
tetrad and with strong evidence of fertihisa-
tion. The female gametophyte 18 U-shaped
with 4 nuclei in each end, but those destined
to form the anfipodals and the lower polar
nucleus fuse among themselves to form a
large irregular nueleus. The endosperm
arises from the upper polar nucleus and the
fertilised egg divides longitudinally.

Seshagiriah (19324, 19317) has made some
very interesting observations on the life.
history of Zenwine sulcala lindley, a marsh
orchid.  Degenerationg are found to be
of frequent occurrence in the anthers and

3

Ry’

the second reduction division ig entirely sup-
pressed, resulting i the formation of “dyads
of microspores’”. The nucleus in these cells
divides to form the tube and generative
nuclel, but the pollen grains soon degenerate.
In some pollinia the heterotypic division
was found {o show certain abnormalities in
the presence of several spindles which regult
in the formation of supernumerary nuelei,
but none of these 18 functional. The mega-
spore mother eell undergoes the usual redne-
tion divisions and forms a linear tetrad of
megaspores. A pecenligr feature is that all
four cells of the tetrad divectly function to
torm an embryo and additional embryvos
arise from divisions of some nucellar eclls.
I1n a friendly letier to the writer, the author
states that an aetnal reduection of chromo-
somes I8 accomplished during the formation
ot megaspores and both nucellar and mega-
Sporic embryos persist in mature seeds.
I'rom the same laboratory Narasimha
Muarthy!? (1933), working on Liwmnophyton
obtusifolium Miq., finds 3-nueleate pollen
grams with fwo male cells, an 8-nucleate
entbryo sac developing accordmg to the
“Seilla-type” and a delayed triple fusion.
The same author has also studied the life-

history of (Hiclia alismoides,? which 13
similat to other members of the liydro-
chantace®, except in having 2-nucleate

pollen grains and a hypodermal archesporial
cell which is s82id to function directly as the
megaspore mother eell,  Another feature of
inferest is that sometimes the microspores
form huoear tetrads in addition to the usual
isobilateral type.

Rangasamy!? (1934) has worked out the
life-higtory of Vallisneria spiralis, but this
investigation seems to have been carried out
in ignorance of the previous studies of

Burr* (1903) and Wylie* (1923) on thig
species,
Laksminarasimha Murthy? (1934) has

studied the life-history of four members of the

Commelinacext : Cyanotis criztate, Cyanotis
avillaris, Aneillema spiralum and Zeébrina

pendula. The pregence of needle-hike erystals
and mitotic divisions in the tapetal peri-
plasmodium 8 of interest. After fertilisa-
tion, the narrow antipodal end of the embryo
gac pierces deep down into (he nucelins like
a haustorinm, The young embryoe is merely
a ﬂph{hriﬁ.ﬂ,l mans of cells t‘:{)rrt"spunding to
the “'Pistia-type’ among monocotyledons.
Srinath? (1934) reports the usual type of
embryo sac in Herpesiris monntera, charag-
tﬂrlaed by an abgence of wall cells and the
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formation of an integumentary tapetum, as
is general among the Sympetale. The first
division of the primary endosperm nucleus
is followed by a transverse wall, separating
the embrve sac into two chambers. The
nticleus of the chalazal chamber divides only
once and this part develops directly into a
2. nucleate chalazal haustorinm. The micro-
pylar chamber gives rise to all of the endo-
sperm and a micropylar haustorium composed
of four uni-nucleate lobes.

Kausik? (1935) has investigated the life-
history of Utriculariea coerulea L. The
development is essentially similar to that
deseribed by Wylie and Yocom* (1923) in
U. vulgaris. In both spp. the fertilised egg
sends in a tubular prolongation, and the
endosperm gives rise to both wmicropylar

and chalazal haustoria, which take an
active part in the absorption of {food
material.

The Rutacex is perhaps the first family
in which polyembryony was discovercd and
Chakravarthy? (1935) has added Muwuriaya
koenigi to the list. The supernumerary
embryos, which are derived from the
adjoining nucellar cells, are usnally distin-
egunishable from the egg-embryo by the
absence of a suspensor in the former. Most
of them get arrested in their development
and only 2 or 3 form cotyledons.

From Agra, a number of papers have
been published by Maheshwari and s
students. Jobri!® has investigated the life-
history of ZLimnophylon obtusifoliion and
the chief difference between his results and

those of Narasimha Murthy 1s that
according to the former most of the
embryo sacs are only 6-ntcleate (the

latter author found them to be 8-nucleate),
as the two chalazal nuclel usually do not
divide after the 4-nucleale stage. He has
also reported 2 similar behaviour in Sagit-
taria sagittifolia,’* 8. guayanensis’* and S,
latifolial' That the embryo sac of the
Alismace® develops according to the SNcilla-
tyvpe and 15 as a rule only G-nucleate, is also
supported by the observations of Dahlgren
(1928*, 1934%') on various other plants of
the family. Johri!? (1934) traced the deve-
lopment of the male and female 2ameto-
phytes of Cuscute ie¢flera Roxb. Peters™
(1908) statement on the abgence of a middle
layer in the anthers of Cuscufa is contradicted.
The pollen grains were originally reported
as 2-pucleate, bnt sections of older flowers
recently cut for further study, reveal that
the generative cell divides to form two male

cells before the opening of the anther. 'The
same author™ has also studied the develop-
ment of the gametophytes of Rerberis
nepalensts Spreng., and has called attention
to the similarities between this family and
the Rapunculacexr. In another note, which
is to be published shortly, he reports the
presence of a 1Io-nucleate embryo sac in
Acalypha indica, developing in esgentially
the same manper as wasg described by Miss
Stephens* (1909) for the Peneacem, but
several varlations have bheen found with
regard to the number of polar naclei entering
into the composition of the fusion nucleus.

Bhargava!® (1932) published an account of
the life-history of Boerhaavia repanda, which
18 esgentially similar to B. diffusa, described
earlier by Maheshwari.l® The gsame authort!
hag also studsed the [ife-histories of Mollugo
nudicanlis and Trianthema monogyna.t In
both cases the development is normal, but in
Mollugo the pollen grains were occasionally
seen germinating in sity, and a tnird integu-
ment (hitherto unreported in the family) has
been seen in the ovules of Trianthema. The
same author has found that in E. erectg1*
the tapetal cells form a periplasmodium and
the pollen orains are 3-nucleate. The embryo
saC develops normally, but there are some-
times only two antipodal cells, one of which
is 2-nucleate. TLater, the numher of nuclei in
the antipodal cells may increase, so that
eath 15 many-nucleate.

Puri'! (1934) has reinvestigated the deve-
lopment. of the embryo sae and embryo of
Moringa oletfera and he finds that the pre-
vious obgervations of Rutgers,* recording the
presence of a 5-nucleate embryo sac and free
nuclear embryo in this plant, are unfounded.
As a matter of fact. the embryo sac is of
the usual &-nucleate type and the first division
of the ege is followed by wall formation agin
other angiosperms,  Occasionally the number
of free nuclel 1n an embryo sac is more than
eight, and some abnormal ovules with paired
nucelll have also been seen. A feature of
special interest 1s the presence of integu-
mentary vascular bundles In the ovules.

Guptal® (1934) has described the develop-
ment of the male and female gametophytes
in Potamogeivn ertspus, and in anether note,
to be published shortly, bhe has reported
some interesting variations in the life-history
of Wolffia arrhiza.t Here the anther con-
gists of only 2 loculi, parietal tissue is reduced
to the endothecium and tapetum, and the
pollen grains are 3-nucleate. The tapetal
cells become ammboid and wander into the
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anther loculus, while the epidermis disappears
completely at maturity. The development
of the embryo sac is of the Scilla-tvpe and
the antipodals and gsynergids are very
ephemeral. The nucellus is absorbed at an
early stage, except for a cap of cells which
persists at the top.

Singh and Shivapuri'? (1935) have studied
the development of the gametophytes of
Neptunia oleracea and Capoor!® has done
the same for Ulmus integrifolia. The latter
hag shown beyond any doubt that tioe
embryo sae in Ulmus is of the normal type,
arising from the chalazal megaspore of the
tetrad. This necessitates a reinvestigation
of U. americana, which is the only plant in
the order Urticales, that has been reported
to have a lalium-type of cimbryo sae
(Shattuck.® 1805). _

Maheshwari'® (1929) gave an account of
the life-history of Boerhaavia diffusa. The
pollen grains were originally reporied to be
Z-nucleate, bhut recently some 3-nucleate ones
have algso been seen. The ovule has a beak-
shaped nucellus provided with a single
mtegument, and the pollen tube travels
down to the base of the funiculus and then
turns into the tip of the nucellus. The number
of antipodal eells Increages to 6 or 7 after
fertilisation - (more recently, Bhargava has
seen that in B. repanda this can happen
even before fertilisation). The endosperm is
iree nuclear and the emubryo 1s provided with
a2 short but massive suspensor.

Maheshwari and Singh® (1930) found that
in Asgphodelus tenuwifolius the embryo sae
ariseg in the normal way, but a third integu-
ment beging to develop at an early stage,
almost entirely enclosing the ovule after
fertilisation. In a later communication, the
first author reports that the endosperm 1s
not free nueclear, but of the Helobilales-type,
In another paper, the same author has
described stages in the life-history of
Ophiopogon wallichianus,}* Hook. {., a member
of the family Hemoderacee, The life-
bistory follows the normal course, but 3
primary wall cell may or may not be cut
off in the ovules.

Maheghwari tried to find out the canse of
the abortiveness of snuch a large number of
flowers in Albizzia lebbek*® and Mangifera
indica’ and found that in both cases 1t was
due to widespread degencrations occurring
at almoast all stages in the anthery and ovules,
The study of the life-history of the latter
confirms the observations of Juhano and
Cuevas*® (1932), but the pollen grains are

3-nucleate at the time of shedding. The
fertilised egg remains wndivided for a long
time—till about a thousand free nuclei
have been formed in the endosperm.

Maheshwari and Gupta’ {(1934) have stu-
died the development of the female gameta-
phyte of Ludwigia parviflora and Jussieua
repens.  In hoth cagses a linear tetrad of
four megaspores is produced, but usually the
micropylar functions. Sometimes the ehala-
zol may also enlarge and occasionally some
tetrads resembling an inverted ~ 7T were
seen in Ludicigie. The mature cmbryo sac
1s only 4-nucleate with an egg apparatus and
a siugle polar nuclens., Sterility of the
ovules was common and in Ludiigia several
cages were encountered, where both nucellus
and embryo sac had degenerated leaving
only the integuments.

In a short nole Maheshwari? has reported
that 1in Hydridla wverticiilata the anther-
tapetum becomes ameeboid, the pollen grains
gre 3-nucleate. the embryo sac is of the normal
type, the endosperm of the Helobiales-type,
and the embryo more or less resembling that
of Alisma. Oceaxionally two paired nucelli
were seen, each with itsown inner integinment,
but encloged within a common ounter integu-
ment.

Maheshwar and Singh? (1934) have in-
vestigated the lifc-history of Commelina
benglhalensis, a common apnual weed with
white cleistogamous flowers developing under-
ground and blue acrial {lowers enclosed in &
spatlie.  Of the three aerial flowers usnally
oecurring in a spathe, one 15 maleand two are
hernmiaphrodite . of the latter, only one
opens while the other ig cleistogamous like
the nnderground flowers. A true periplas-
modium is present in the anthers and
the presence of crystals of caleijum oxalate
in this iz noteworthy. The nucellus forms
a beak-shaped ontgrowth, which comes up
to the level of the micropyle. An important
point is the presence of a normal tetrad
of four megaspores, although it was previously
considered that the development is of the
Scilla-type (Guignard,” 1882, on C. stricte).

At Aymer, Mathur? has been working, at
the writer's suggestion, on the life-history of
Convolvulus arvensis, The cutting off of
a primary wall cell in the nucellus ix o faet
ol intlil‘t“dt: H A t’]“‘l'{“‘ are very few cases In t-h'l'i
ﬁ}rnlpptﬂlaf_ whoere the h}rpm‘lurmﬁl ar¢he-
sporial cell does not directly function as the
megaspore mother eell

At Nagpur, Richaria® (1034) has been work-
ing on the development of the stamens in
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several Asclepiads and 1t 18 reported that
in spp. of Hemidesmus, Cryplostrgina and
Cryptolepis there are four sporangia in each
stamen, while Calofropis, Doemia, Holostemma
and Pergularia have only two. In-all cases
except Cryptostegin  and  Cryptolepis, the
microspores are arranged in the form of
linear tetrads. In the last two genera,
where the arrangement is tetrahedral, the
pollinta are pot well organised and form only
& loose masa,

At Coimbatore, Dutt and Subba Raol®
(1933) have investigated the development
of the embrvo sac and embryo of sugarcane.
An abnormal case of an embryo sac with
reversed polarity, pollen tubes with four male
nuclei, and one case of polyembryvony are
recorded. In two cases it was seen that
a few divisions had taken place in the egg,
although the primary endosperm nucleus
had not divided.

INVESTIGATIONS IN PROGRESS.

The above is 9 summary of what has been
done, but several papers are in the press and
many investigations are in progress.

At Benares, Tiwary 1is continwing his
studies on the Myrtacexe and has started
additional work on the embryogeny of
gseveral Convolvulacez. Tiwary and Misra
are studving the causes of sterility in Hibiscus
rosa-sinensis, and Raop hag almost completed
his work on the embryo sacs of Merua and
Antigonon. Joshi and Venkateswarlu have
completed their work on Ammanta barcifere,
and the first author Is continning further
work on scveral plants of the Lythracesz,
Amaranthacex and Phytolaccaces.

At (alcutta, Banerji has completed his
investigations on the embryology of Arachis
hypogea and Typhoniwm trilobatum, and

Samal has done the same for Crotaloria
juncea. Das is working on T'richosanthes
divica; E.A.R. Banerjee on Capsicum

annnum ; Hedayetullah on some members
of the Capparidace®; Datta on the
Nympheacee ; Roy on Aloe véra and some
Leguminos ; and Bhaduri on several plants
of the Solanacee.

At Agra, Capoor is working on tuae em-
bryology of Carice papaye, Urginca tndica
and some members of the Urticalex; Pun
on Anona squamosa and Moringa ; Bhargava
on the Loranthacer and Capparidace®;
Johri on the Euphorbiace® and Butomace® ;
Gupta on the Lermmgeew ; SNingh on the
Onagracee and Amaranthace ; and
Maheshwari on Hydrilla and Tamariz,

At Nagpur, Nirnla and Gadkari are work-

!

|

ing on the embryology of some Asclepiads ;
and at A)mer, Mathur hag started some
work on the life-history of Vogelia indica.
In the Sounth, Ekambaram and Panje are
working on Balanophora, Raghavan on
Cleome, Seshagjri&h on the Orechidacesr
Chakravarthy on the Rutaces, and Laksmii
narasimha Murthy on some of the Com.-
melinacea.
FUTURE OUTLOOK.

So far, the floral characters of angiosperms
have been regarded as the most reliable
taxonomic guides. While this may be
true, it 1s no longer posgible to ignore other
factors. Tt ix now being increasingly realiged
that an approach to a natural system of
clagsification can be gained only by a study
of the plants in their entirety. It is danger-
ous for specialists to go on classifying and
rearranging plants merely on the basis of
one set of characters with which they are
most famitiar. The crying need of the day
i3 a classification, which also takes into
consideration, embryology, wood anatomy,
and the vascular supply to the ttoral organs.
In f{uture, any atternpt, which does not
take these factors Into aceount, will be
looked upon with half-heartedness.

A study of the existing literature revealg
that among the families found in India,
there is g great dearth of inforination with
regard to the Menispermaces, Tilleniacez,
Bixacer, Flacourtiace®, Sapindacer, Diptero-
carpacese, Combretacee, Rhizophoraces,
Sonueratiacese, Alanglacee, Punicaces, Bom-
bacacee, Simarubacez, Sapotacex, Salva-
doracex, and others; while the Piperaces,
Santalacese, Loranthacese, Balanophoracez,
Fumariacee, Regedaces, Podostomaces,
Malpightacexr, Thymelaeacee, ITlatinem,
Pluinbaginacese and Pandanace® have yvielded
such execeptional results in the past, that
furtlier investigations on these would be
welcome., Among special genera, which
deserve a fresh study, the following may be
mentioned particularly @ Lemna, Costus,
Pandanus, Najas. Cypripedium, Typha,
Cosuaring, Saliz, Opuntig, Codiceum, Euphor-
bia, Gureinfa and Zizyphus,

There also remain a number of our
frnit trees and crop plants, which must be
investigated both morphologically and eyto-
logically before the principles of scientific
plant breeding can be applied to them with
contidence. It is true that most of these
plants will not yield results of such academic
importance as those suggested above, but
they might lead on to discoveries from which
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the country may reap a benefit running into
large sums of money.

Some real difficulties have for a long time
formed a bar to rapid progress in this work.
One of these is the difficuity of obtaining
properly fixed material. At present a person
who wants to do such work, has to limif
himself to such plants whieh grow in his
neighbourhood, although actually he is
often interested i1n investigating as many
representatives as possible of a special family
or order, with which he has gained most
familiarity. A second and more serious
difficulty is the paucity of literature in thig
country. Much time is spent In searching
tor the necessary references and some authors
actually cngage themselves 1In such work
without knowing what has already been
doné on the particuiar family or genus in
which they are interested. Those, who
know the literature and maintain some sort
of a card index to keep in touch with current
papers, find it difficult to procure the original
references for study. The only way to avoid
this difficulty is to encourage the exchange of
reprints and journals among responsible
workers. It is a pity that thosc persons, who
are themselves favourably placed wilh regard
to this matter, are often very conservative in
lending literature and do not realise the
difficulties of others, who have to fall back
to 2 great extent on their private resources
for purchasing reprints and journals,

In spite of these difficulties a good begin-
ning has been made. Fortunatcly there are
gseveral epthusiastic workers 1o the country,
several problems awaiting investigation are
lying at our very doors, and in some cases
even funds are available. Given the ne-

cessary faeilities and encouragement, and
a true recognition of thelr labours, the future
18 bound to be bright. Individually these
Investigations tnay seem trivial, but they
all swell tite fountain of hknowledge and it is
this aecumulated information, which will
help future workers to solve questions on
which we can at present only indulge in
guess-work,

In the end, I wish to express my sincere
tnanks to all those who co-operated with
me 1n supplying the necessary information,
and particularly to my pupil, Mr. 1. R.
Bhargava, who helped me in the preparation
of the bibliography.
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Chronica Botanica.

WE have pleasure to apnounce the publi-
cation of the first Volume of Chronica
Bo'anica, a new international year-book,
devoted to all branches of Plant Science,
edited by Dr. Fr. Verdroon in collaboration
with an Advisory Board and numerous
Asgistant and corresponding Editors. Plant
Science hat a new annual such as never
before existed in any branch of Science.
I'rof. E. D. Merrill, Director, New York
Botanical Garden, writes, ‘ The Chronica
Botanica as conceived covers a new field
not hitherto pre-empted, conflicts with no
established periodical, supplements those

already in existence and should, by its very

nature, encourage the spirit of international
co-operation, a spirit characteristic of this,
our science of whiech we as botapists

| representing all nations, are individually and

collectively proud.”” 'This new publication
will help all research workers interested i
batany to keep in touch with the activities
of the nutnercus Institutions, devoted to
pwe and applied botany, We have ne
doubt that the publication, so comprehenstve
and so useful, will ba welcomed by overyone
interesled in Plant Science,



