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view of the path of oscillation of the verte-
bral column of bird.

Thus we may say that those animals
that oseillate their cephalie end during the
embryonic stage when the miigratory con-
nective fisgne cells are entering through the
mtervertebral zones of the perichordal tube
have ophisthocarlous, and these that move
their posterior portion of their body, keeping
the anterior end in 2 so-called stationary
condition generally have proeeclous and
when there is an intervertebral ligament
intervening between the hall and socket of

a procelous vertebra we get a depression
on the top of the ball of the centrum in
order to accommodate the intervertebral
hgament forming a heterocecelouns vertebra,
while those that do not oscillate their body
and keep them in a so-called stationary
condifion generally have amphic®lous ver-
tebra.

So we may conclude in the words of Prof.
MacBride, “ Habit changes first and structure
a long time afterwards. Habit is the real
driving force in evolution.”

e — )

Irrigation Research in the Bombay Presidency.

1. THE Special Irrigation Division was opened
in Junec 1916 and in 1927 the Irrigation Develop-
ment and Research Circle was created to apply
the resuits of research on a large scale.

In 1930 the Development and Research Divi-
sion was opened in Sind. Owing to shortage of
funds the Irrigation Development and Research
Circle was abolished in 1933 on the recomnienda-
tions of the Reorganisation (Committee, Land
drainage-—which amounts to application of re-
search~—has been handed over to the local engi-
neers, and research work to a new Irrigation
Research Division. (Contimuity bas been main-
tained due to the application ol research being
controlled by the same officer who previously
directed research.

2. When waterlogging and salt efflorescence
investigations were started in 191£, soill physies
was found to be an exceedingly nmportant factor.
A staff of agricultural graduates was gradually
built ap under whom sub-soil classification from
surface 1ndications was worked out, This was
a long and many-sided Investigation of great
interest—covering geology, soil physics, ecology,
and the flow of sub-s¢il water. These investiga-
tions led to an entirely successful theory regarding
drainage requirements being evolved. Since then
several drainage schemes have been constructed
by the Special Irrigation Division, with highly
satisfactory results.

3.  Sumultaneously the disposal of the sewage
efuent from Poona was undertaken—using it to
irrigate a large cane area to the east of IPoona.
To investigate this question 60 acres of land were
acyuired near Hadapsar.

4. The corollary to the solution of the drainage
problem was that of reclaiming damaged land.
In many parts of the Canal tracts reduction of
waterlogging combined with good cultivation was
sufficient to restore the condition of the soil, but
research had to he done in connection with soils,
which had been damaged bv salt eftflorescence
ag a result of which they had become sodiumised.

5. The first drainage and reclamation works
were carried out at the Baramali Experimental
Salt Area (on the Nira Left Bank (‘anal) where
somc 160 acres of the worst land in any of the
Canal tracts were acquired and drained. Of the
134 acres of land in the Baramati Experimental
Salt Area, 100 acres are now suitable for growing
good crops of sugarcane.

. Dramage and reclamation methods soon
gave promising results ; so problems in connection
with 1rrigation-—by which is meant *“‘increasing
the fertility in soils by an artificial supply of
water —were then investigated. The policy
regarding irrigation was #o wodily agricultural
methads 1o fit arrigation limitations, and to mould
wrrigation practice to meel agricultural requirements.

7. This necessitated improved control of
water by measaring and regulating devices, which
led to the introduction of Standing Wave Flumes
and Gibb modules. To perfect the design of
these and other measuring devices, model experi-
ments were started. These proved highly success-
ful. and the work done al the Hydrodynamical
Research Station soon became widely known, so
that requests to test designs by models were
frequent. This work became so important-—
largely because of the remarkable facilities at
Poona—that many problems concerning Sind
irrigation— -especially in connection with Sukkur
Barrage and Canal designs—were dealt with.

These included :—

*(1) Modification of design of Barrage floor to
keep the standing wave close to the
Barrage under all conditions of flow,

*(2) Best design for Barrage piers,

1(3) Best design of divide walls.

1(4) Silt exelusion from Barrage Canals,

2(8) Dissipating energy below falls,

(6) Si1lt exelusion from Mithrao Canal,
(7) Cocltticients of discharge of Barrage Gates
on running and falling gauges,
(8) Relative merits of various types of falls
for dissipating energy.
Hvdrodynamical research work 1s steadily
widening in extent and importance—largely due
to the new Research Station at Khadakvasla
near I.ake Fife (11 miles from Poona) where
very exceptional facilities for discharges of clear
water up to 500 cusecs under constant head are
available,

R. One of the direct results of drainage research
was the necessity for restricling sugarcane irri-
agation in the absence of drainage. The whole of

*(1) & (2) Technical Paper No. 29,
T(8) Technical Paper No. 52.

1(4) Technical Puper Nos. 13 and 46.
8(8) Technical Paper No. +i.



MARCH 1935]

CURRENT SCIENCE

439

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
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On the Prime-Numbers of Some °
Arithmetical Progressicns.

Eerp08 (Mailk. Zeit.,, 38, pp. 473-491)
develops a method for the proof of the



