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the Deccan canal areas have therefore been survey-
ed as regards substrata and subsoil water levels and
their connection with irrigation and percolation
from channels,

Based on this, soils have been classified as
regards permissible intensity of irrigation—with
and without land drainage—and limits of cane
irrigation have been fi xed by catclhiments and
suh-catchlnﬂﬂfs.

Ssumilarly frait gardens have been restricted to
areas where the most suitable soil-cun-dratnage
conditions will continue to prevail,

9. The block system, originated in 1906 by
Sir M. Visvesvarava, has been Improved by
unitisation and standardisation and is now en-
forced on all the Major Canals in the Deccan.

10, In Sind the Development and Research
Division was opened I 1930. Under it complete
subsgoil surveys of the Jloyd Barrage aveas have
been made and maintained up to date; much

work has been done on models of various masonry
works, resulting in standardisation of design:
investigations into flumes, falls and flow in
channels are in hand, and an important silt survey
of the Indus, the Nara and the Jamrao Canal ig
also being carrvied ouw.

11. The formation of a Central Committeer of
Resaarch, subsidiary $o the Ceniral Board of
Irrigation, which was formed a few years ago,
wasg a sten of imunense importance to the future “of
all-Tndia Irrigation Reseavel.

12. 23 Bombay Puablic Works Department
Technical Papers dealing with the researches
carricd out in the Deccan and 10 dealing with
those in Sind have been published and are ob-
tainable from the Superintendent, Government
Printing and Stationerv., Bombay: through the
Hich Commissioner for [ndia, India Ifouse.
Aldwycely, london, W.C. 2 or through any
recognised Book-seller,

Research Notes.

On a Theorem of Milloux.

DINGHAS (Math. Zeit.,, 39, pp. 5H90-H96)
has succeeded 1n generalising a theorem
duoe to Milloux about integral {func-
tions of infinite order, by wmeans of
which he proves some results ahout a class
of integral functions of infAinite order which
are analogous to some theorems in the
theory of integral functions of finite orders—
e.g., Phragmen-Lindléf theorem and Denjoy-
Abplfors theoremm—on the maximum nuniber
of asymptotic values of an integral function
of finite order. The theorem that he proves
(analogous to Phragmen-1indf theorem)
at the outset 13 that if an integral function
f(z) satisfies the conditions set forth below
in the infinite strip defined by 2z =z iy,

220, |y| < 5
Lim ¢ P* Log M, (x) = 0,

71— OO
lp > 0, and finite]

Lim ¢ P? Log M(x) =0 == 0
n > OC

where M _(z)-=Max !f(t + o { for 0 <i< 2,

and M(z) = Max | flw +{y) | for | y | <

then k < p.

The proof of this thearem depends on the
following lemma. 1f g{z) is an integral func-
tion, satisfying the conditions

27:’

- order p is defined as Lim

lg( )l M..

lglxtiy) | <M

lgiy) <M, in0<e<a, {y|<
(It is supposed that M_ < M)
then log | g(z) | < log M, + 4 log %— plol@—al)
m Q

After the proof of this theorem he introduces
the notions of order, type. ¢he., for a class of
integral functions of infinite order. [The

log log M(m]’ where

x
M(z) 18 the maximum of | f(z)| for |y | <
T

27T
following interesting regult.—There does not
exist any integral function of order p (in the
new sense} in a strip of breadth less than

T and which is of minimal type if it is of

P
the same order in any sub-region of the strip

and which 18 of either the maximal or the
normal type, After proving another lemma
he¢  deduees  another interesting result in
connection with this class of integral funec-
tions which is analogous to the Denjoy con-
jecture about the agymptotic values of an
integral function of finite order which was
proved by Ahlfors in 1930.

With fthese definitions he proves the

K. V. L

P i

On the Prime-Numbers of Some °
Arithmetical Progressicns.

Eerp08 (Mailk. Zeit.,, 38, pp. 473-491)
develops a method for the proof of the
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Bertrand-Postulate in the  case of
prime-numbers of an arithmetical progres-
ston a-+nd [{a,d) = 1]. On account of the
generalised prime-number theorem the Ber-
trand-Postulate (that there exists prime-
nambers out of a4 nd between ¢ and 2¢)
is true provided ¢ is taken sufficiently large.
[The limit depending on a & d.] Breusch
had proved by considering the numerical
positions of the first few =zeros of the
corresponding {-function that Bertrand’s
Postulate is tfrue in the case of the progres-
gionk 3n 3+ 1, in £ 1, if £ > 10° and by
reference to a prime-number table he reduced
the upper limit 10° to 7. The author’s
method is elementary and as such 1t 18
applicable in the case of only a few
progressions. The method iz analogous to
the Tchebechef proof of the theorem that

a(n) = O ( = ) He introduces an integral
Log »n

expression
[L] 1
IZ'? P-4 #ﬂ (@ + kd)
] =1
Pula,d) = f —5 . and proves
some Tesults in  connection with its

order and its structure (mz., divigibility by
primes, ete.). It is interesting to note that
this method also enables him to give elemen-
tary proof of Dirichlet’'s theorem abhout the
occurrence of an infinite number of printe-
numbers in an arithmetical progression in
the case of arithmetical progressions for which

oldy = £ * <1.

pxd P
p<d
rical table which he has constructed he
deduces that in all cases where d <29 this
method is applicable ; but in the case of
=7, 11, 13, 25 and 27, 24 isx to be taken
as the difference and in the case of d=17,

By means of a nume-

19, 23, 6d 18 to be taken as the difference.
.'_._,-.'}
He also proves that if ¢ < E?d _"'1 ) then

Bertrand’s Postulate about the progression
a+nd is true if ¢ 1s chosen sufficiently large.
This applies to progressions of the form
6r3+1, 12kx1, and 12k*5. (.. 4k+1.) In
the case of d=06, the sharper result thal
there exists a prime-number of the progres-
sion between £ and 1:5 £, is true if £ is
chosen large enough. He next sharpens this
d
(d—1){(2d +1)
He also calculates the lower limits for ¢ in
the case of a few arithmetic progressions.

result to the case when o<

The lower limits obtained are far smaller
than those obtained from the functions-
theory method.

K. V.1

The Theory of Reduced Simple Continued
Fractions (Reduziert-Regebmissiges Keltey-
Briiche.)

Zunr (Math. Ann., 110 B, 5 Heft, pp. 679-717)
has developed completely the properties
of this type of continued fractions. Rednced
simple continued fractions are continued frac-

: 1] 1
tions of the following form b, ~Ip l“fﬁ' —%51 .
where b,’s are positive inf?eger% and

b,=>2 for v =2 1. The paper is divided
into three chapters. The first chapter deals
with the introduction to the theory and

concerns itself with the simple properties of

Ar.r

convergents B’ and the development of
(N

any number as a continued fraction of this

tvpe. Here are some of the interesting
_.. A-H -
results (1) decreases monotonically,
(2) It [B, ~ B,_,]==oo,
U—> oS
Bl’+k-1—B{:+a?:-g 1.
(3) Bir, Zk

The second chapter is devoted to the study of
the way of approach of the convergents
towards the numher which is developed 3s
a continued fraetion of this type. Condi-
tions for a traction to be a convergent of &
reduced simple continned fraction develop-
ment of an 1rrational number are given
which are analogous to the conditions in
the case of the ordinary continued fraction
development. We come across certain inter-
esting results in the third chapter. Here
we {ind a detailed and systematic study of
periodic coutinued fractions of this type.
Results some of whom are analogous to the
classical theorems of Lagrange and Galois
in conncetion with ordinary periodic simple
continuned fractions are enunciated and
proved, The paper also contains 2 table
which gives wus the development of
vD [D = 2 to 99] as a continued fraction of

this type. Thege developments possess
one advantage over the ordinary continued
fraction development; for, we can solve
the diophantine equation a*--Dy*=1£% by
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means of the former for (k] < 2 4D and | crystallisation. This hypothesis gives a
whereas by means of the latter we can solve | rational interpretation of the diminished

the equation ouly for &, &€ #D.

K. V. L

—
L

“ Bleeding of Cements.”

ORDINARY Portland Cement when used for
makine concrete blocks, has a tendency to
separate itself from the excess water used
in the mixture, which has been termed
“bleeding”’. Very often, this Tleads fo
disastrons results in dams and rctaning
walls on account of the voids created by the
free water which is subsequently removed
by evaporation or otherwise. It 13 usually
found that cements of abnormally low
surface area exhibit an excessive tendency
to bleed. One of the ways of getting over the
trouble has been in using Portland Cement
ground to a fine state of division. "F}‘Je
latest development in this field has been, In
prinding standard cement clinker to a superior
degree of finenesg in presence of a small
ammount of ovganic dispersing agents which
consist of polvmers of condensed naphthalene
sulphonic acids. An exhaustive study has
been made by L. 8. Brown (Ind. Fuqg. Chem.,
1935, 27, 79) who has shown that the adition
of such dispersing agents reduces the porosity
of the gel; hence the loss of water and the
formation of voids in the concrete is copsider-
ahly diminished.
M. P. V.

——

The Vitreous State.

G, HaaG (J. Chem. Phys.,, 1935, 8, 42)
correlates the tendency for the formation of
amorphous melts with the existence of atom
groups kept together with strong attractive
forces. © A melt having such structurex so
large or irregular as to render the addition
to a erystal lattice difficult showsg a large
tendency for supercooling and glass forma-
tton. Metals and simple compounds, which
show little tendency to formation of such
large or irregular groupings, do not form
vitreous solide.  On the other hand, a large
clags of substances such as the oxides of
certain metalloids (such as Si, B, (e} and
the corresponding acids and salts show this
quality in a large meagure. This behaviour
18 attributed to the tendeney on the part of
metalloid atoms to co-ordinate oxygen in @
definite way, which brings about the forma-
tion of complex structures which ratard

tendency to form glass-like melts in certain
systems as the percentage of basie oxide ig
inereased.

K. S G. D,

Activation of Papain and Cathepsin.

Rrscirs of a far-reaching character have
been indicated by Puarr (Biochem., J ., 1935, 29,
33 in the course of his extensive investication
on the relation between intracellnlar enzymes
and viteming, [t was kngwn, for some time
past, that sulphydryl enmpounds are gpecitie
activators for proteinases. I'm 1933, Purr
discovered that vitamin C-Fe¢” eomplex
activated cathepsin and arginase and latey
Maschmann and Helmert {1934) showed that
papain, 2 proteinase of vegetable origin, was
activated by vitamun € in pregenes of biva-
lent iron salts, the vitamin C—Fe” resenubl-
ing in ftlus respeet HON. The investigations
reported in this paper show that the activa-
tion brought about by diffcrent agencies
arc all of a similar character,

Both vitamin ('~Fe” and pyruvie acid-Fe"
activate papain only indirectly, as they are
unable to activate purified, reversihly in-
activatéd papain (vrepared according to the
method of Purr [ Rioehem. J., 1933, 28, 5],
["npurified commercial papain, on the other
hand, is readily activated. From the
observation on the eflect of fixed SS proteins
enn the activation phenomena of papain,
It c¢an he concluded that unpuvified com-
mercial papln contains fixed SS-forms of
protein which the vitamin (-Fe” complex
in the presence of the papain complex
converts into bthe SH-form. Neither the
vitamin C'~Fe” nor the papain can bring about
the reduection individually. Similarly when
oxidiged glutathione and vitamin C-Fe” are
aflded to inactive papain, the reduetion of
oxidised glutathione (or oyidised papain ?)
i3 hrought about. The activation of papain
by vitamin C-Fe" apparentlv depends on
the presence of S -groups cither in the
clutathione molecule or in the tixed 28
protein, The real activators of papain gre
the sulphydryl compounds and the observed
activation by HCN, and by vilamin(,
pyruvie acid and succinie acid in the presence
of bivalent iron, is an indireet effect.

The aclivation phenomena of eathepsin
are essentlally similar to those of papun,
The author concludes that papain and
cathepain in the active state are fixed
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SH-proteins of definite conatitution, while
the reverkible i1nactivation formas of these

enzymes appear to be SB-forms.
B. N. S

Occurrence and Distribution of Diatoms
in the Punjab.

The Jowrnnl of the Astatic Society of Bengal
(1934, 29, 307-309) contains ** A Short Note on
the Oceurrence and Digtribution of Diatoms
in the Punjab” by M. Abdul Majeed. The
author has pointed out that the bare wet
rarden lawns generally harbour a few gpecies
of Naricula and Nitzschia. The ponds, pools
and tanks are the most productive places
and the epiphytic Diatoms form an interest-
ing part of the study of the algal-tlora of
the Punjab. Species of Surirella which are
common In other distriets have not been
found in Lahore, whereas species of
Rhopalodia and Epithemia seem to be restrict-
ed to Labore and its outskirts. According
to the author species of Asterionrlla and
Tabellaria so prevalent in Europe secm to
be absent in the Punjab.

Germ Layers of Certain Diprotodont
Marsupials.

T. KERR has degeribed some early blastocysts
of certain Diprotodont Marsupials (Quar. J.
Miero. Set.,, 193t 77, Pt. TI, No. 3086)
and has studied the formation of the germ
layers. An almost comvlete series of hlasto-
cysts from the wunitaminar stage to that
showing the appearance of the first rudiments
of mesoderm has enahbled the author to
describe the origin of the endoderm and
mesoderm. The former arises as a number
of i1solated mother cells which migrate in-
wards and forms a continnous laver, similar
to that described by Hill in Dasyurus. Large
ineluaded eclls from which Hartmann dervives
the endodernt in Didelphyvs are rare and
when fthey are present, show obvious traces
of degeneration. The mesoderm arises as
an active proliferation of cells of the ectoderm
in the formatyve area. At first continuous
with the ectoderm, this heap of cells later
geparates and forms a distinet iaver.

The Zoological Relationship of the Conodonts.

FroM a long time there has been 3 keen
controversy regarding the exaet zoological
affinity of the conodonts. The vertebrate

-

paleontologists seldom ciaim them as remaina
of vertebrates, and the invertebrate palmon-
tologists hesitate to classify them among
the invertebrates. Thus there has been a
tendency for each group of workers to force
the ownership upon the other group.
Indeed this group of animals seems to be
mysterious since their remains have been
classified in such diverse groups as FPisces,
Annelids, Motlusea, Crastacea, ete. But for
2 long time, bowever, they have heen regarded
as the remains of a certain group of fishes.
in a recent communication to the Journal of
Paleontology (Vol. 8, No. 4), H. W. Scott has
made s detailed stndy of the conodonts from
the shalcs of the Quadrant formation. From
the characters he has deduced that the
conodonts have a greater affinity to the
group of Vermes rather than to fishes.

Sedimentation and Stratigraphy from
Modern Points of View,

W. H. TWENHOTFEY, the author of the well-
known work Treatise on Sedimentation,

| has rendered a distinet service for geologists
| and sedimentary petrologists in particular,

by reviewing the development of the study
of sedimentation and stratigraphy {from
the carliest times, in his lecture before the
Society of Feconomice Geologists and Minera-
logists (Jouirnal of Pal., 8, No. 4). The
findings of most of the geologists like
Wrener and Cuvier have bheen c¢hallenged
sinee theyv were based on incomplete observa-
tions and in certain cases on lack of knowledge.
Of Jate the detatled study of sediments
especially  hy Barrell, Milner  and
Boswell has shown that sedimentation is a
complex process and that all like sediments
need not have the same history. The
process itself depends upon a number of
variable factors and the sediments should
therefore be studied as produets of environ-
mental conditions. In the words of the
author “the sediments are not dead
substances, but fragments of ancient history
of which the reading is destined to make
necessary the rewriting of much geologie
history and the redrawing of much ancient
geography . The common tendency to make
generalisations regarding the origin of similar
sediments must he avoided. Each must be
studied independently and therein lies the

 key to the paleogeographical conditions of

the past.
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The Skull of Holocephali,

OUR knowledge about the fish skull is far
from being complete and recently a compre-
hensive account of the Teleostean skulls was
published by Willlam K. Gregory. The
primitive groups like Holocephali have
received very little attention and the paper
by G. R. de Beer and J. \. Moy Thomas
in the Phil. Trans., 1935 13., 514, is certainly
welcome. The former author by a careful
study of the available embryological material
of Holocephali elucidates the real nature of
the palatoquadrate attachment, the structure
of the hvoid arch and the nature of the so-
called ethmoidal canal. The pterygoquadrate

is fused to the neuro cranium and an otic
process 13 present. The skeleton of the
hyoid arch i3 primitive and possesses
pharyngohyal and epiphyal; it is non-
suspensorial.  The presence of the pharyngo-
hyval pomts definttely to the conclusion that

the ancestors were never amphistylic or
hyostylic. The group [Tolocephali must have

taken its origin from autodiastylic ancestor,
from whieh also the selaclian must have
radliated. Thus the gelachians ave closely
related to Holocepliali. The third point
which 1s stressed in the paper is about the
cthmoidal canal; this canal is an extra-
cranial space secondarily roofed over when
the interorbital septum is formed.

Science Notes.

An Interesting Implement for Mud-fishing from
Uilarbhag, lower Bengal.—At a meeting of the
Asiatic Society of Bengal held on 4th March,
Dr. 8. 1.. Hora gave an account of a device for
securing Jiol Marhh from marshy areas in Lower
Bengal, A circular basket of the usual material
apd make, about ¢! incles in diameter and 23
inches in total length, is used. One end of the
basket 15 open and the month is strengthened by
a circular band of broad bambgo-strips. At a
distance of about 18 inches irom the mouth,
there is another band of bamboo-strips. after
which the spiit-bamboo sticks are pulled together
and secured by a loop of string. The loop is
fastened to the pearest band. In this way,
the other end of the basket is closed and made to
serve as a handle for manipulating the basket,.

““The split-bamhaoo sticks, which run lengthwise,
are about half an inch apart so that when the
open end is dragged through mud, it passed out
through the wide spaces and only the fish are
trapped inside the b&skst." .

*e

A Noite on the Distribution of Gloriosa superba
Lann, {Vern :—PBechnay., Kulhari, Disha, ele.)
lowards Vikarabed and ils medicinal importance.~—
Messrs. M. Sayeeduddin and M. Abdus Salar,
write : *“ We pointed out in our previous communi-
cation to Cirrent Science, Vol. Tl, No. 3, Sept.
1933, p. 83, that, while ascertaining the distribu-
tion of Lantony camara Linm, towards Vikarabad
we met with at a spot about 24 miles from the
Hyderabad city a striking association of l.antana,
Gymnosporia montana, Buteq frondosa, Tectona
arandis, Dodonrra viscosa and Gloriose superba of
which the last named wos found evidently for the
first time in our excursions ftowards this side.
There i8 no definite record of its having been
found this side befors. The ounly reliable mnfor-
mation one can get, of the Hyderabad vegetation
is from two works namely Forest Flora of H yderae-
bad, Decenn by 15, A, Partndge (Pub. 1911) and®
from The Madrus Journal, Vol. XV (PPub., 18{8&)
in which there are abstracts of botanical roports
about Warangal and Dawlatabad  distriets.
Partridge writes (p. 102) that ““(lorioec superho
is very common everywhere, springing up nfter
the rains in fleld-hedges and on the outskirts

of forests.” I.ater on he mentions *‘Common
in hedges, chiefly on black cotton so0il.”” The
latter staternent makes us helicve that his obser-
vations were made chiefly towards the Marhat-
warl side where the sol 18 mostly black and very
suitable for the growth of cotton. No mention
is made about this plant in the Valres Journal
cither, in which besides others, many plants of
medicinal importance have Tbeen pecorded.
Hloriosa superby too happens to possess a few
valuable medicinal propevties (7ré¢f., IKirtikar,
Ind. Med. Plts., and Watt, 1licl. Feon, P'rod. I.)
and it is strange that {his plani has escaped the
notice and consideration of tlie author of the
above hotanical reporls,

It was summer time when we last visited
Vikarabad. But in order to make a prelimipnary
sorvey of its vegetation during the rainy season
we undertook an excursion rerently in August
1931, What was most striking is the gradual
spread ol (Jfloriosa superba and its association
with Gynenosporia monlane (Family Celastrace:x)
whose root-action is claimed by Mr. Abdur
Rahman Khan (ref. Usmania University Research
Jour., 1934}, to be one of thase responsible fov
turning rocks into moerum. In all the cases
mentioned below Gloriosa superbe was found
chiefly on Gymnosporia montana, which seems to
prefer rather dey situations and hard substratuni.
While Gloriosa superng does not seem to he
restricted to any particular kind of soil, it seems
to have its own associations.

The exact spots where this plant was found
within & distance of about 32 miles from the
{lyderabad city are the following :—

16 miles and 7 farlongs from the city—A
single plant on Gyumnosporia montanda. DBetween
18 and 18 mileg-- At two spols sgain in the
same assoclation. Hetween 18 and 19 niles—-
At several places with Gymnosporia, profusely in
Hower., Between 20 and 21 miles—All cultivated
land. in some places slightly hilly. No tiace of
(florivsa. At 21 milex.~-(iluriosa superba amonust
dense vegetation consisting of  (lymnasporia,
Dodoraa viseosa, 7izyphas 8p., atul several horbs,
Between 20 and 41 miles-=No trace of Glurinss.
After this neaving Vikarabad it was noticed at
one spot only. But it was to bo found aguin in



