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Driginal  Aticles

SOME COMMON INDIAN BIRDS.

\o. 5 THE GOLDEN-BACKED WOODPRCKER (BRACHYPTERNUS
AURANTIUS).

BY
T. BAINBRIGGE FLETCHER, RN, LS. F.ES, F.ZS,

Imperial Entomologist ;

AND

¢, M. INGLI§, F.Z8, MBO.T.

Maxy of the roads on the Pusa Estate being well hordered by
froes, it is a common experience to hear the quickly-repeated tap-
ping sound of a woodpecker as it digs away with its beak at a branch
in which it has perceived the presence of some wood-boring insect.
If the noise is traced to its source, it will usually he found to origi- ~
nate from a medium-sized bird coloured in black and golden-vellow
and with a bright crimson crest. which may e seen cJinging to the
hark with its powerful claws, supported by its short stiff tail, and
hanmering away with its short, stout, chisellike bill. This bird i
the Golden-backed Woodpecker (Brachypternus auiantius), which is
conmon throughout India and Ceylon, from Sind and the Punjab to
Eastern Bengal, ascending the hills to about three or four thousand
feet, but not apparently known from Upper Assam or Burma or in
the Dnars. Tt ia generally seen singly or in pairs and often one may
be seen following the other from tree to tree. In Ceylon it i

( 481 ) 1
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accompanied by the Red-backed Woodpecker (B. erythronotus), which,
as its name implies, 18 distinguished by having its back crivson,
whereas in B. aurantius the Dack is golden-yellow or orange. W hore:
hoth species oceur together, it s probable that they hybridize
occasionally, As regards other species of woodpeckers with which
this one may be confused, the Common Colden-backed Three-toed
Woodpecker (Tiga jaranensis) is extremely like this bird and anly
markedly differs in wanting the hallux (inner hind toe). Ti Teel's
Ciolden-backed Woodpecker (Chrysocolaples gutticristatus) has also o
very similar coloration but on account of its very much larger sizeis
less likely to be mistaken for B. awrantius than is Tiga javaneisis.

The Golden-backed Woodpecker is an extremely handsome bird,
which Dewar briefly describes as having a bright crimson exest,
top of head black, sides of head white with a number of black lines
and streaks, upper back golden-yellow, lower back and tail black.
wings black and golden-yellow with some white spots. The female
differs from the male having the top of the head black with small
white triangular spots; it is shown peeping around the tree i owr
Plate. Unfortunately, like the Indian Roller, its voice 13 not in
harmony with its plumage, its call, which 1s often uttered on the
wing. being a loud harslt scream.  Like the Roller also, it is rathera
noisy bird.

Like all woodpeckers. it is an extremely skilful climber. seldom
or never perching crosswise on a branch but clinging, ahwavs with
the tail downward, to the stems and hranches of trees, which it
usually ascends and doscends diagonally.  The flight is undulatmg
Tt is seldom seen on the ground but occasionally descends to feed on
ants which seem to form an appreciable proportion of its noml
food, this consisting almost entirely of insects, Jargely ants vatied
with numerous small beetles, caterpillars and bugs, to which buds
and fruits may occasionally be added. The late €. W. Mason ex
amined the stomachs of <ixteen birds throughout the year at Pust
and found 3,921 insects of which the great majority were ants. ad
it is notable that only one of these sixteen birds was found to contell
longicorn heetle larve, although observation renders it cortain thit
this bird does feed to some extent on wood-boring insects, which 1t
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long. worm-like, extensile tongue, armed with
tip, is so admirably fitted to extract from thejy hurrows after thege
have been laid open by the vigorous hlows of the strong chisel-like
peak. In Eastern Bengal it is stateq i, feed on the larve and
pupie of Hoplocemmbggm spinz‘com.n's, a longicorn horer rest of sal
(Shorea robusta), and in Madras it is state( to be very partial to
toddy-palms, which may be due to the fact that
infested by Orycles rhinoceros and Rl?g/u('lmp]zorw feriuginens. At
Pusa many of the dead sissu hranches, at which one sees this wood-
pecker tapping away. are inflested wi], a tree-living temite
(Coptotermes heims) and, although Mr. Mason's stomach-records do
ot support this, it is probable that this fermite may provide n certain
proportion of its food. As is the case with 80 many of our commeon
Indian birds, it is wonderful how Tittle we really know about its
daily life.  However, from the little we do kno we ate justified in
counting the Golden-hacked Woodpecker, with aj] its kindred,
amongst the farmer’s friends,

Like other woodpeckers it nestsin a hole i
mango tree in Northern India ;in Bihar nests have been found n
mango, litehi, sissu and siris trees.  In the Southern part of its range
it breeds from February to June but in the Northern part it
fom March to July, courtship belng of
fashion, punctuated hy harsh sereams. The glossy white (delicate
salmon-pink when fresh and unblown) eggs. nsually three iy ntimber,
measuring about 28 millimetres Jong by 20 broad. are laid in g hole
excavated in a tree by the parents or more frequently in a natur

2 many-harhed horny

ese trees are

a tree, often in a

Dreeds
a rather rough and ready

al
@vity to which merely an entrance has been made by the birds,

Dewar states that, « woodpeckers seem to excavate a new nest every
year,” but we are not aware how far this is the case,  Woodpeckers,
however, are Very apt to desert any nest-hole that has been interfered
with at all, We have many times found them to do thiseven when
w0 chipping was done to enlarge the hole. the only interference
¢ing by means of a thin twig.  Sometimes also they only partly
®eavate a hole and then leave it for another site.  The nest-hole is
about. tyyq and a half to three and a half inches in diameter and
Wsnally rung iy horizontally for about three to six inches and then
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turns downwards. When the downward shaft is bored by the fiy
it is rarely more than eight or nine inches deep witha chaml.;
some five or six inches in diameter, but when the bird cuts into,
natural cavity in the tree the egg may be found two or three fo
below the entrance. No regular nest is formed, the eggs heing
laid ona fewchips of wood. The young, when first hatched, gy
naked but assume the sexual coloration with the first feathers, 1
caught young, they may be trained to a diet of “sattoo” wif
some soft fruit and occasionally some insects.

In Bengal, Burma, Madras, Bombay and Assam this hiy i
protected by law throughout the whole year

[Note.  For the purpose of these papers L have used for this bird the specific name s
given in the Fauna of India volume, The correct name is, however, apparently Ieghal.
under which name it was first deseribed by Linnacus in the tenth edition of the Systeing Natupg
(1738 pp. 113-114), in which there is no mention of any species under the name auppiy,
The Frauna volume quotes the twelfth edition (1766) as the authority for aurantins and by .
ensis ; 1 have not had access to this edition, but in the thirteenth edition, edited by Ganeliy iy
1748, this bird is referred to (Vol. 1, p[\. 433134 under the name bengalensiz, whilst Pips
anrartins is recorded from the Cape of Good Hope (Le., p. 4300, Not being an omithologiy
and not having access to the necessary literature, I do not propose to do more than point
that henghalensis, Linu. (1758) is apparently the carrect name for the Gulden-hacked W
pecker.—T. B. F.]



THE EGYPTIAN COTTON PROBLEX,

A REPORT TO THE EGYPTIAN GOVERNIENT,

RY

H. MARTIN LEAKE, M A, F.LS,,

Director of Agriculture, United Pravinces.

[x November 1918, I received an invitation to visit Fgypt to
report on the steps to be taken by the Government of that country
for the maintenance and improvement of the quality of Egyptian
cotton and the inerease of its vield. I visited the country on my
way home in the spring of 1919 for the purpose of making ])l‘Olilninar:\j
enquiries and, on my return journey, spent some three months
during the cotton season in the cotton-growing districts,

The results of my enquiry are embodied in the report here
published. In many respects, economic, practical and scientific.
the problems encountered in the growing of cotton i Egvpt are
fndamentally different from the problems presented in India.
Nevertheless there are points of similarity and it is possible that
the report may be of some small value to these interested in the
Indian problem ; 1 am indebted to the Egvptian Govermuent for
perission to publish it in this Journal,

1 cannot let pass the opportunity which here presents itselt
of expressing my great indebtedness to all those persons with whom
I came into eontuct in the course of my visit and enquiry, especially
to Mr. J. Langley, Under Secretary of State for Agrieulture, and to
Mr. E. Shearer, who is known to puany of the members of the
Agricultural Service of this country as a fonuer member, for their
unfailing courtesy and ever ready assistance.

(485 )
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INTRODUCTION.

In letter No. 383—4-1-3, dated the 19th May, 1919, of 1,
Ministry of Agriculture, T was asked to present a report embcdying
my * recommendations with a view to the maintenance and improve.
ment of the quality of Egyptian cotton and the increase of its yield.»
The existing qualities are definite and possess a material extap
physical basis. The question of their maintenance, thus, offers
a definite concrete problem. The same Is the case with the questioy
of yield; and the improvement of the yield consists in the very
definite and material fact of an addition to the return obtaine]
from the acre or feddan.* No such definiteness attaches to the
third problem laid before me, that of the mprovement of quality,
Quality is a relative term and the nature of quality, good or bad,
depends on the use to which the material in question is put. Those
uses may vary from time to time and it is necessary, therefore, to
study these uses and to form an idea of the probable tendencies in
what we may term the economic aspect before it is possible (o
decide what will constitute an improvement.

There are, in fact, two directions from which a problem such
as is presented by cotton production may be approached. We may
ignore, for the time being, the economic, and concentrate on the
agricultural aspect. In so doing, we should concentrate on the
biological and physical problems involved, on the biological side,
endeavour to ascertain that plant which will give the maximum
return under the uncontrollable conditions of the enviroument,
and on the physical side, attempt so to modify the controiiable
conditions of that environment, that the plant which we lave
chosen may develop to the full. Or we may commence with the
study of the economic aspect, endeavour to ascertain the uses to
which the raw product is put and the characteristics which give fo
that raw product its commercial value; to form an idea of what
characteristics are most desirable in as far as their possession i
likely to increase the value of the raw material which possesses them
and, having arrived, as far as may be, at a definite conclusion o

S

* | Feddun=5,024 sq. yard=1-04 acre.
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this matter, we may attempt to arrive gt ¢
of iiological investigation.

The former method assumes an adaptahility iy the market for
the raw material which must he practically nlinite.
tion may be true, or almost true, of cerq
and in such cases the method may he safely adopted. 1t i 5, no
sense, however, true of the cotton industry whicl, i built up of a
number of very specialized sections the yay material of one of whicl,
is unsuited, or even totally useless, for the purpose of another,
This method is here, therefore, inapplicable and we are forced hack
on a study of the economic side of the question if we
the fundamental conditions on which it will

hat standarq by means

This assunip-
amagcnltural product

are to discover

be possible to huild
a sound superstructure of lvinlogicnl investigatiun. M

¥ OWh personal
experience has hitherto Deen restricted to 1]

e so-called  short
staple cottons of whichi the underlying economic conditions are
fandamentally different from those of the Egyptian cotton, and 1
have, therefore, devoted some time and trouble during my stay i
England in visiting Lancashire and vestigating the economic
aspect of Egyptian cotton, Such an investigation is essential
toa correct formulation of these vecammendations whicl, are the more
immediate object of my mission. | Propuse to commence the weport
by formulating the results of that investigation.  Such procedure will
smplify the expression of subsequent recommendations inasmuch
as it will indicate the objective to which they are directed.

L

The most prominent feature of the cotton ndustry, even in
that strictly limited section which wmales use of Kgvptian cotton,
Is its diversity, Even among the spinners of Levptian cotton wre
to be found wsers who have specialized on certain clusses and who
prefer those classes to any others. In many cases they may, and
do, use other classes but such use is detinitely a substitution use,
dependent, oy such questions as limitation of supply or relative
price, and is not willingly adopted. There is thus a definite,
ind latural, conservatism in he trade which opposes free inter-
Chﬁﬂge between clagses even when such interchange is practicable.
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The problem of Egyptian cotton is, therefore, not a simple cie; i
is, on the contrary, a complex of problems. The unit is a single
class which, under normal conditions, meets a particular deinpg
The value of that class is, to a certain extent, determined ly
relation between supply and demand within the class itself and s 3
part only, subject to the influence of the relation between tofy
supply and total demand. It may actually occur that the spinye
will pay less for an intrinsically superior cotton, in the sense thyt
it will spin finer yarn, than for an inferior one.

We have here, I think, the first consideration that must e
clearly borne in mind when approaching the problem from the pro.
ducers’ standpoint. Production is, and must continue to be, diverse,
Not only so, but the various classes require to be produced in quant-
ties approximating to the relative demand. Only so will the ful
intrinsic value for any particular class be realized. The urgumen
applies equally to the lower, as to the higher, qualities ; ove-produc-
tion within the class leads to a low, while under-production leads
to a high, price. The step from over-, to unders, production i,
fortunately, sufficiently large owing to the flexibility of the market
and this flexibility we must now consider a little more in detail.

The substitution of superior quality cotton to do the work of
inferior can, naturally, be more readily adopted than the revers
process. The market, therefore, shows greatest flexibility in this
direction. But such substitution will only take place, in the absence
of any large shortage in total supply, when the price of the superior
quality renders the proposition a paying one financially.  Such
conditions only hold good when the price of superior quality &
relatively low or, in other words, when the superior quality is fetching
less than its intrinsic value. Such a condition implies & definite
loss to the producer. In a country like Kgypt, which possesses &
monopoly in the production of certain classes of cotton, this probably
implies a considerable total loss since the reduction in price affects
the entire outturn of the superior quality and not merely tha portion
which is used as a substitute. The rapidity with which Sakel has
replaced other forms in cultivation in Lower Egypt affords at
instance of this phenomenon. There is no doubt inmy yuind that
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the production of Sakel is far in excegs of the den
faciure of those types of thread for which it i«
Its use has, therefore, been extendeq to other Tines for which it iy
not so pre-eminently suited and such extension has Beey, effected
at the expense of the producer iy ag fup as Sakel is worg), less per unjt
than 1t would be were only sufficient available to meet 0 needs of
that market which requires the qualities pecyliyy 1, Nakel,  The
present demand s, in fact, a forced me qye to the fact that, even ot
the depreciated price, the money return for the unit gy, of produc-
tion Is greater than that given hy any other fory),

That, however, is an illustration of (e form of niarket flexibility
merely. There is another, and mope subtle, one the effects of
which are harder to diagnose and wjl) more: difficult to foreseo,
I may illustrate this again by reference 1o Salkel,
out {O me that the large increase iy

and for the many-
peculiarly adapted,

It was pointed
the conaumption of Salel

ntin the production of voiles,
for the manufacture of which it is pre eminently suited ; it would

appear, therefore, that, but for this colcident devolopmon‘r. of a
demand and of a means of meeting that demand, the price of Sakel
would be lower than it is, We must; however, be careful to dis-
tinguish between cause and effect here, There appears to be little
doubt that the sudden supply of @ class of cotton particularly
adapted to the manufacture of voiles is. I itself, i large measure,
tesponstble for the demand which has wrisen for that class of cloth,
The demand for that material is largely

coincided with the enormous developme

artificial, depending as it
does on fashions, and is capable of stimulation or {le reverse,
and 1t would appear that tle power of directing the demand in
sich matters les largely in the Lands of the cotton trade. This
form of flexibility is all to the good. for it weans that the trade i iy
@ position, to a certain extent. to test the qualities of any new
form of cotton, to ascertain the classes of goods for whicl it is parti-
tllarly suited and to stimulate the demand for that class of goods,
We must, however, beware of pressing the possibilities in this direc-
tion too far, Cotton is not merely the hasis of goods which have ay
artificial value due to fashions. In many cases the use to whick the
doth is to e put will dictate, within very close linits, the qualities
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that the cotton must possess. Notably we may instance the cloty
which is used for aeroplanes and for motor tyres. Here mo sy
flexibility is possible, for the demand is, In no sense, artificial. T
case is particularly pertinent in the case of Egyptian cotton, for it
Egyptian cotton which has been found to satisfy this demand mop,
nearly than any other.

This brings us to our second conclusion ; the production ¢
new cottons is desirable and the trade is sufficiently flexible t
absorh and develop markets for them. But caution must be exer.
cised in their introduction. An initial high price obtained for ,
small initial bulk may be due to special adaptability for the produc.
tion of a particular class of goods the demand for which is small,
If that high price stimulates largely increased production the price
will fall even to make cultivation unprofitable. Especially is it
necessary to distinguish between cottons which possess an intrinsic,
and those which possess an artificial, value. The former require
special care in maintenance.

So far we have confined ourselves to the broad issues as indi-
cated by the characteristics of the trade in general.  When we cone
to a more detailed consideration of the process of manufacture we
find a new series of phenomena have to be considered.  We need not
here go into all the characteristics which go to make up a good
spinning cotton. We have seen that diversity is essential to the
trade ; that it is desirable to produce different classes ol cottons.
The difference between these classes will, however, include maost of
those characteristics, such as length, strength, fineness. ete., which
afiect the behaviour of the cotton in the mill and the particula
features of any class will be due to the exact form such character-
istics take in that class. But Deyond this, the spmner requires
something more, something which is not a physical character of the
cotton itself in the sense in which length, or strength, or linenes,
or Lwist can be considered such, He requires what is usually knovd
as uniformity ; thatis, a low range of variability in cach one of those
characters which go to make up the spinning value of & cotton.

Herein is to be found the third consideration to which we &
led by our inquiry from the manufacturers’ point of view. Whik
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diversity of class is required, uniformity withjy, the class is of equal
importance.

The value of cotton is dependent,
istics than those which affect its behaviour i the mil]
important of these is colour. The importance of co]
fact that Egyptian cotton, til] recently
brown colour by which it was distip
other cottons. The point wag recognized by the trade and the
colour imparted to the cloth wag accepted as g yey
mining the fulfilment of contracts (]e speci
the use of Egyptian cotton. Such g ready method i valuable angd
there exists a natural conservatisy, m favour of the retention of
that colour character. Colouy Las, however, 1, turther significance.
A premium will, for a time ng doubt, be paid for colour vwing
to the lag. which finds its hasis iy sucl conservatisn But here,
again, the market is flexible and is capable of adaptation to the
supply.

I have so far dealt with the trude aspect of Kgvptian cotton
n its present day form. It is, as must he the case with any highly
organized manufacture involving highly  specialized mechanical
adaptations, very conservative, Wlen, however, we aze concerned
with problems the solution of whic, may take years tg accomplish,
it s desirable to attempt, however inlperfectlv\ﬁ, to forecast the
probable future demand. Such uy attempt I have been at some
pains to make during my visit to Manchester, The problem is
complex and it is Impossible to dogmatise.  Nevertheless there
appears to be a distinet opinion as to the general trend of this demund,
This I will attempt to outline,

hm\'ever, on other charactep.
- and the more
our lies in the
s Possessed & characteristic
guishable at 4 glance trom

dy means of deter-
fication for which included

Tle complexity arises from {wo considerations,  In the first
place the trade 5, 48 we have seen, so highly specialized that prices
are affected by the relation of supply to demand withm the class,
and it is not possible to deal with the Egvptian erop as an entity.
We myst golower than this to fin the unit.  Sccondly, the monopoly
which Egypt has Litlerto possessed as the sole producer of special
chasses of totton iy gradually  passing, Recently cottons whicly
Possess the characteristjs of Egyptian have been produced in the
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dry zones of America. Mesopotamia, again, and possibly Sind
offer fields which may develop into rivals of Bgypt. The moncligt
position is, thus, alrcady threatened and there is little douht thy
it will at no distant date cease to exist. Such widening pf the ouree
of supply must inevitably aflect the balance which now exjg
between the various classes of Egyptian cotton.

I may also refer to yet another aspect of the cotton trde
which is likely to have a bearing on the future demand. Epyptian
cotton ranks second among the world’s cottons and is only surpassed
by the so-called Sea Island, the main source of which is certain
of the Southern States of America and the West Indies. The Sgy
Island crop is what is known as a highly speculative oney it hasa
narrow basis in that its cultivation is restricted to a relatively
small tract and, from cconomic, as well as natural, causes, the
supply is a precarious one. Not only is it more troublesome tq
cultivate, so that the extra price barely compensates for the extry
labour and expense involved in the cultivation, but that cultivation
is restricted to the more humid and tropical tracts in.which the
rigk of sudden loss through pests and diseases is greatly enhanced.
‘Phe margin of profit is. thus, insufficient to compensate for the extra
risks involved. and the tendency is for the cultivation to dimivish,

These facts all have their bearing on the Egyptian problem
and, while they indicate an increasing competition frow oufside
sources in the markets for the present standards of Egyptian cotton,
they also indicate a probable reduction in the supply of Sea I-land
The conclusion, it is true, is highly speculative but the tenency
is there and is sufficiently clear to justify the attempt to develop @
cotton which will be capable of taking the place of Sca Esland L the
future.

From the point of view of demand for goods manufactured
from the higher grades of cotton I have found the opinion widely
Leld that this demand is large though, at the present time, nunly
potential. 1t is a demand capable of absorbing any amount of the
best staple cotton Egypt is likely to be in a position to offer,

and of absorbing it at its full relative value. In other words, the
trade is sufficiently flexible to develop a demand equal to 8
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supnly that can be offered. . That t',his opinion is eny
think, be doubted, but it requires to |,
directions if the interests of the grower
are to be adequately guarded,

The opinion has bheen expressed it} course of discyssions
on this subject that the facts do not SUPpOrt this view of the poten-
tinl demand. Tt has heen instanced (ht Loshort erop of it
Affifi inone year has led to the realiztion of a high relative Price
for that season’s produce and that that price has reacted in o
following year in a largely increased erop which, in jrg tor, 1
rsulted in & heayily depreciate] price.  That experience 1-_\;’
doubt, true; but it hardly Justifies the conel
would attempt to draw from it. Tt ]« already Deey puinted out
that, owing to specialization iy machinery and also to the
for experience in working a particular cotton it t1
are to be obtained from it, spinners are.
They will pay a premium for a class to which they are accustoned
rather than change to another class, if the shortage whicl
sible for that premium is of 4 temporary n
at least, knows what he can do with that cotton and his loss is, at
most, limited to the amount of the premium he has to pav, The
loss with a new cotton is less definite depending. s it does, on {he
speed with which he attains familiazity with its peculiarities in
working, There is, thus, a definite time factor
the effect and importance of which st not |

Before willingly making any change in ]
this is merely another way of saving he
natural conservatism, the spinner requives 1o be assured that the
produce o which he turns will be availahle n suflicient and regular
supply.  Without such assurance, he will only accept the alter-
native under compulsion.  For like reasons new plant, such as
s required to et the expanding needs of the industry, whether
as extensions to existing factorics or as new ones. will be adapted”
to handle the most assured supply capable of producing that class
of goods for which the factory s designed. There is. consequently,
& lag in the Process of adjustment, an interval between the placing

rect cannot, |
e qualified ip cerfai

and degler iy Iaw cotton

1as
no
usion whicl, SOme

necessity
e best regylts
as a rule, conservative,

LIS respon-
ature.  The spinner,

in such arguments
e overlooked,

s raw material, and
fore he will overcome liis
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of any new class of cotton on the market and the realization of jjq

full intrinsic value, partly, no doubt, due to the fact that it @ik
time for the particular merits to be appreciated but, also, very
largely due to ignorance of the potential supply. It is true thyt
cases are on record of an immediate and rapid extension of the
supply of a new class of cotton ; thisis true of Sakel, but such extep.
sion here takes place in spite of that lag which is none the less opers.
tive though its operation is masked. There is little doubt in my
mind that it is possible that, nay more, that many instances have
oceurred in which a potentially valuable crop has been lost throug)
too rapid development. The supply has been increased more rapidly
than the demand, time has not been afforded to permit a generél
recognition of the special characteristics to develop and the full
price has never been realized before the crop is condemned and
passes out of cultivation. Neglect of the time factor is here respon-
sible for the loss of a valuable improvement.

IL.

I may now attempt to extract from the above brief review
of the economic conditions. which are of influence in determining
the value of the raw material of the cotton trade, the fundamental
considerations for the development of a sound policy on the part
of the producer. And here I may note that it does not necessarily
follow that the interests of the individual producer will coincide
with those of the producing community. We are, in reality, inthe
latter case, concerned with the solution of an algebraic problem,
namely, to find the values for m. n. p, etc., which will give the
maximum value to the following expression :

amz + bry + cpz o4 e where
a, b, ¢, ooooins are price units, @, ¥, 2 «-.ooe vield
units, and m, w, Py the number of the units producod of
each of different classes A, B, C, ...ooviennnn In the casedf

Egypt where the limits of area of cotton cultivation are for the
moment practically reached, we have the further considerafion

that
mA+n+ Pt ... = ka constant,
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The problem, so expressed, I8 clearly incapable of accurate
solntion owing to the large number of variables ; byt 4}
is necessary if the maximum valye g to be realizeq for e or
The need of a solution, if only an approximate one,
necessary in a country like Egypt in whie
wealth of the country is due to the one
concerned.

1f, further, the interests of t}e individual prod
he protected, yet another aleebraie
will here be necessary that

o = by = ¢z =

1€ attempt
op.
is especially
h practicallv the entipe
€rOp with which we gre

ucer are tp
problem must }e solved, 1t

Unless this condition is fulfilled,

Supposing. that s, that
ar > b?/ >z

the producer of B and, still more, the producer of (', wij]
at o disadvantage as compared with 1]
such conditions, unless local cond
the cultivation of B, and, to a sti

he placed
e producer of A, Under
itions exercise a selective influence,

Il greater extent, of (', will dimjnis]

\
while the cultivation of A will extend,

The only alternative i the
elimination of the economic factor and for Government to contro]

the proportionate cultivation of the different classes— y procgdure
hardly conceivable when such control must react to the detriment
of a proportion of the individual producers.

We have here indicated the first problem to Le solved with rela-
tion to cotton growing. Diversity is an essential requirement and
such diversity will only he maintained if

@ =1ly =cz = ... . .

The absolute solution of tliis problem. t]

money returned by unit arcas und

te equalization of the

er the various tvpes of cotton, is

not possible, for the relative values of O A vary

from vear to year, An approximate solution onlv ean be attained
and may be sought In two directions,
vield the different, ¢f
ters which

The various tvpes which
asses differ not only in regard to those lint chazac-
give these cottons their distinctive features. but they d.iﬁ'er
I other characters also. These characters we may ferm physiolo-
gieal, thereby implying a difference in rea?tion' to envlr(.)nment.'
Beypt, in spite of its comparative uniformity in this respect. is really
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uniform neither in climate nor in soil, and these differences are
in all probability, sufficient to meet, the diverse physiological needs
of the various types. Ttis more than probable that it will be foung,
in fact it is found, that the type which is best suited to one set of
conditions will not be the one best suited toa second ; and i will
thus, be possible to demarcate type tracts in each of whichl )
cultivation of that fype which responds best to the local envirayey
can be encouraged. 1 do not overlook the work that has already
been done in this direction; the point is appreciated, notally i
the case of Ashmouni in Upper Egypt, but T am inclined to thj,
that a large scope still remains for work in this direction oh
systematic and predetermined plan.

Such investigation is definitely agricultural and it may, evepn 5,
be found that though the yield of B may be increased 1e]amol
and even exceed that of A in certain areas, yet that increase ﬂhll
leaves the product az greater than bg/—shll leaves, that is, A the
more profitable crop. To meet such a case the possibilities of the
second method of equalizing the money value must be investigated.

Tt has been repeatedly pointed out that the commercial cottops
of Egypt are impure; that is that they consist of a mixture of 5
larger or smaller number of types. together with a considerallc
admixture of crosses between these types. Tt s to this admixtue
that the deterioration of quality, so noticeable in most Egyptian
cottons, and even that striking phenomenon of the definite linit
to the life of any particular variety, is attributable. Tu such a
mixture the total yield is clearly an average one, certuin of the
component types vielding more, and others less, than the average.
Also certain of the types will be hetter, and others Jess, adupted
their physiological reaction to the loval environment, The replace
ment of the mixture by those component types, or that compovent
type best adapted to the cnvironment, can have only ene result,
the raising of the unit yield from that of the mixture to that of
the best of the component types. This method is what is commotly
terned selection and we may conveniently cousider here the third
point raised in discussing the economic aspect, the need for urt
formity, as well as the question of uniformity just referred to.
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i have had occasion to observe thyt lin diy
hetween the different classes of cotton, s, iy Practice, associated
vith a different physiological TeSponse to environmey
The convesse is equally true; mixtures gych,
the main classes of cotton contaiy ty

TSIy, such as exists

al eonditiong,

a5 compose and yiel
pes which not oy,
these physiological differences hut also lint differences,

within the limits of the present aceepted classes, thus, i
in scape: o the isolation of what e may tepy ]’)h)wio]ngim] trpes.
It mav. and should, he also directed 1 the isalation. i, a r-ondljfiun
of purity. of those types ."i(‘l‘]i"g It mog nearly approximated to
the class standard,

exhibit
Selection
not limited

Deterioration has been repeatedly refored |
a condition inherent in the plant, The pattiou]
this view, supposed to possess 4 more

0 as if it were
ar variety s iy
or less definjre span of life
after which degeneration sets i and the iyt product gradnally
deteriorates I quality. The word e unscientific gpd
monly and loosely applied, probably covers a numbe
But, in as far as it inplies a degeneration iy 1he pl

, 8% come-
1 of phencmeng,

ant, 1t is upsound
and finds no lasis in fact, The cotton plant iy notably {reely

aoslertilized and the presence of 5 single impure plant in q field
is capable of producing, in the course of o fow seasons only, 4 degree
of mpnrity which will surprise, and hardly he credited by, those
vho are unfamiliar with the phenonenon.  Given initia] purity
and adequate protection from chance cross-fertilization this explana-
tion of degeneration will be found to be fallacious. T selection and
Propagation under  conditions whicl, adequately meet the ever-
present tendency to pass from purity to impurity, will be found the
means of maintaining the uniformit v desired by the spinner.

There remains the third desideratum expressed in the second
onclusion at which we arrived ahove—that for the development of
% classes of cotton ; in other words, the introduction of an addi-
onal term into gy algebraic formula. The lustory of the Egyptian
Otton plant jg 5 comparatively recent one and is too well known to
*quite repetition iy, the pages of this report. The point I desire
® emphasize here js the presence of the Sea Island plant at some
tage of the Parentage. We are at present too ignorant of the

2
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¢unit factors’ on which the various lint characters depend, tc State
with certainty that those factors which are responsible for the s iy
spinning qualities of the Sea Tsland cotton are bred out iy ),
entirety. Tt is still possible that these exist here and there: j i
even possible that they commonly exist in the present tyjoes o
Egyptian cotton but are suppressed, masked or inhibited. Tygy,
the conditions of the Egyptian cotton field with the mixture
tvpes now prevalent, and with unlimited possibilities for ergg.
fertilization between these, it would not be a matter for surpri,
if, now and again, such combinations should occur which will peny
the re-expression of those characters. The sporadic occurrence of
such ¢ throw-backs ” is not unknown, and there is reason to believe thyy
their occurrence is still taking place ab the present time- )
history of the origin of Sakel with its superior length is evidence
in this direction. Here again selection is the means of preserving
and establishing any such variations as may occur, but it is a selec.
tion which differs somewhat in form from that previously referrel
to. The latter can be undertaken within the limits of an experi
ment station, for what it is desired to select is known to exiy,
but in the former the entire area under cotton becomes the labor-
tory through which the search must be conducted.

The above method for developing new classes of cotton may he
termed undirected, for we ave dependent on accident for then
appearance and merely, so to speak, gather the rose-bud offered to us
while we may. The development may, however, be direcied. For
snccesstul development of the directed method we must foni cleas
mental impression of what it is desited to produce; select, &
parents, those plants which, in one or more of the charactes
concerned, approach most mearly to that ideal and atfempt f
combine these in a single individual. Tt is the method commatls
referred to as hybridization. Success will only be obtained if 4
number of conditions are fulfilled. Purity of stock is essent
and, therefore, preliminary selection to obtain that pusity E
necessary ; also clear recognition of the factors on which u
based those characters which we desire. The path is strewn wit
difficulties not the least of which is the exact determinatio i
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the ideal, but these difficulties are not nsuperal]
effort. .

We have here considered the methods to he adopted for the
intreduction of a new term, or new terms, into t), algebraie
expression given above, and it may be argued that, if the pey
term conforms to the conditions of equality we have outlined, the
advantage to the country from {heir ntroduction i|j be nil; while
if it does not, the already existing types must disappealt*. The’
argument is sound, but we must not forget the economic conditions
affecting the question. Were thege constant, it woylq bhe very
doubtful whether it would be desirable ¢, attempt the production
of types yielding a lint superior to thoge already iy eXistence. Byt
economic conditions are not constant, notably, as we have already
indicated, Egypt is losing her position ag o monopolist. and gyl
loss must inevitably lead, in the long run, to 4 reduct
profit obtained from the standard classes of cotton produced by
her at the present time. She will then }e forced to “ go one hetter ?
than her competitors in producingfi ner qualities than she has
hitherto done or to accept reduced revenues, I Is a very real
dinger that exists and the presence of thig danger makes it necvessar\f
to attempt the evolution of new classes.  VWe may express thuo
point in another way ; while we do not look upon the multiplication
of classes as a means of largely increasing the value of the (10p,
for qualities superior to the hest Egvptian cotton have, at the
present time, but a limited market und any premium obtained
 the early years of low production would soon disappear when that
production is largely increased, we do consider that their development
B a necessary and Vital msurance for the futue,

The expression of the problem in the algebraic form given
1hove brings into prominence certain other aspects which we must
10w consider.  We desire that the sum

wmz + by + epr 4o,
hall be & maximun, while maintaining equality between the vatues
4, b, ez, ..., The latter desideratum requires further con-
Weration iy he light of what we have just said. This equality would
. lecessary o Mmaintain diversity it the country were uniform;

e With sustaineq

on of the
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but it is not. The difference which exists between the v.rigy
types of cotton plant in their physiological response to environment.
render it more than prohable that, while ez may exceed by i e,
tract, the reverse will be the case in another. Such consideratios
will lead to the development of type tracts and the equality indicaty
will enly develop a practical aspect in those horder tracts wi,
the type of cotton to be grown will be determined by the exient f
tlie demand for the alternative classes of cotton these types prodie
and by the area already under those types. We must, theicfure,
qualify our eatlier statement as to the need for equality i e
value of the produce from a unit area. This has no generdl, tyt
rather a local, significance.

Reverting to the main problem, we have studied certain methads
which are directed to the end. They aim at the preduction «f
increased vield by purification of the crop and by demarcation of vy
areas ; at the production of inereased price through development of
uniformity in the produce. We depend here on certain feitues of
the environment which are selective, that is. features to which the
different types react differently. There ix. however, another seres
of environmental phenomena which are not to the same exten
selective ; of such a nature are the more important pesis of the
cotton plant, especially the boll-worm.  Again much importance s
rightly been attached to the height of the water table due directly
and indirectly. through the canals, to the vise of the Nile. Lty
there is that serics of phenomena which we may inelude nnder e
general designation of cultural—the effect on vield of diffaer
spacings, different methods of culture, and such like,  With thee
questions, heyond recognizing their importance and emphasizing the
necessity for making adequate provision for their study i ary
serious attempt to face the cotton problem as a whole. we have 10
concern. It must not be forgotten, however, that such problews @
be approached from both sides. On the one side is the plat, in
the first case reacting to an insect and in the second to p]]}‘Si(‘fd
condition of the environment ; on the other is the nsect and, withip
limits, a controllable physical state. Not only do the in:‘ﬁf’f
and the physical condition require to be studied but also the plats
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reaction to these stimuli, Tn {he first case,
entomological investigation, which has, among
the seasonal character of the epidemic, effgr
to hreak the present coincidence between ¢
cotton harvest and the season of the
the pest.  This may be effected from the plant ¢io and a boginning
has already been made to stimulate early ripening. It remains.
however, to investigate the possibilities of evolving egy]
typ(‘h‘.

. The second problem is mainly physical hut Lo
lack ultimately to the plant, its watep Yequirenien
to which the root penetrates, In 4 its bearing.s tl
satlon Is & wide one and the fringe |

coneyrrently with
other facts, indicated
S Tequire to he a4,
he perind of the main
maxinuy, tle\‘dopment of

¥ Miatnring

AZAN, copes
and the depth
e field of fivest).
only Leep touclied,
et there js 4 |

a8, as vet,
Apart from the purely plvsical aspe At opeing
for physiological investigation,

Such problems as have heen outlined in the list few paragraphs

are mainly directed towards increusing the value of the vield units

A R There remains the question of the price upite
wboeo oo, Evidence s ;u-(-umuLning to show that t]e

quality of a cotton is direetly affected by
which the plant which produces it is growl:,
that, under the normal conditions of cultiv,

the conditions under

[t s, wo doubt, true
alion. these conditions
ae sufficiently uniform and that even tle extreme conditions
found here diverge so little from tle notmal that the quality of
the cotton is harely affected. Nevertheless it is not without import-
mee to determine the point at which such effect s begun to e
felt and. to ascertain which are the chiel envirommental conditions
eoncerned in produ('ing the eflect noted. The Importance of the
Possession of such knowle

dge s eniphusized if. ax seems probable,
ailtural control aimed

at the development of early maturing is to be
adopted.  The investigations here refernied 10 cover o wide field
of pure physiological research.

(To be continued.)



THE EXCRETION OF TOXINS FROM THE ROOTY
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First Assistant to the Imperial Agricultural Chemist.

SoME years ago the late Mr. Fletcher, when Deputy Director
of Agriculture, Bombay Presidency, put forward certain exper:
mental evidence! which led him to the conclusion that. crop plants
excrete substances from their roots which are toxic to othe
species as well as to themselves. This conclusion was hased upon
both field experience and the results of experiments by means of
water cultures, but the latter were performed with ordinary wel
water and without any control tests, and the method of experiment
led to a considerable concentration of this water and a corresponding
concentration of the salts present. This being the case, it was [elt
that the evidence was not conclusive and that a repetition of the
experiments under more stringent conditions was desirable, With
this object in view, Mr. Fletcher’s scheme of experiment was
repeated. with the exception that a synthetic nutrient solution was
substituted for the well water, and * control tests ” were introduced
to check the results. The nutrient solution used was that of Knop
and had the following composition :—(a (NO.), 4 grams; Jg80,
THO 1 gram; KNO, 1 gram; KCl 05 gram; Te(l traces
dissolved in 7 litres of distilled water ; the total salt concentratiol
of this solution being 0-11 per cent.

A large number of wheat, Cajanus and gram seedlings wee
grown in this nutrient solution, and at the end of a certain petiol

-

t Mem. of Dept. of Agric. in India, Bot, Ser., 11, No. 3
( 502 )
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the solution was allowed to evaporate spontaneously until its volume
was reduced to about one-eighth, The “ blanks ”* were aliowed to
evaporate to one-third to one-fourth the original volume. Jars con-
taining the nutr’lent .solution but bearing no seedlings were also
treated in an identical manner and constituted the * blanks.”
Seedlings were then introduced info these concentrated solution‘s
Supposed to contain the excretions of plant roots, and the progres;
of crops grown in them was recorded. (For brevity these various
concentrated solutions will be called ** wheat water,” © grawm water,”
ete) The observations recorded are set forth in the following
tahular statement.

Tasre I,

CRrOps WRICH 118D PREVI-
OUSLY GLROWN IV THE

WATER
Crops (of which progress is indicated) T T T ik Distithed
H water
Wheat  Cujanas i Grap |
Period {in «ays) alter which
Guay 4 withering connneneed .. 4 N . 7 i
| Transpiration {in grans) .. 14 138 .. I 177
Period {in daysy after which
Cujunns { withering commenced - 1 i i 17 30
! Trangpiration (in graws) .. {51 R 173 RIRY 323
Period (in days) after whivh
WREAT withering vommeneed . 1 .. . R 13
Trauspiration (in gramsj 3 .. .. 310 340

From the above table it is evident that, in general, the seedlings
grown in ¢ wheat,” * gram 7 oand Oy T owater thyove better
than i the * blank  test solation and that seedlings grown in distilled
water fared” best. These observations led to the conclusion
fhat the positive results obtained in Mr. Fletcher's experiments
were pr(ﬂmbly due to the concentration of the salts present the
well water and not to toxic excrefions. Thi is confirmed by an
estimation of the * fotal solids 7 in the <olutions obtained in the

present series of experiments, the values for which are set forth in
Table {f
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Tarue II.
—_——
Water Total solids in grams per 100 c.,
T
(1) “ Wheat ” water .. - . 0-269
(2) (/nmmts water .. .. .. 0154
(3) “ Gram " water .. .. A 0226
{1) * Blank ~ water .. .. o 0-382
(3) « Distilled ” water .. .. .. nil

Thus the concentration of “ hlank ” water in which the sved]ﬂs
grew the worst is the highest, whereas the best results were (J)Tuin:(]
in the distilled water, and the results obtained from the othe
“waters” are intermediate in character and approximately pro.
portionate to the concentrations. These relationships are cleary
shown by the graph below, where the ordinate represents the perio;]
(in days) after which withering of the seedlings commenced, ay
the ubscissa the concentration of total solids in grams per Low ¢,
“wheat,” “gram” and * Cajanus” water. It will he observed
that the withering in case of all three crops was hastened with e
increase of concentration of total solids.

FY

%5

AN | "o wheat

25 N

b o — -

20|

\ _{Cajanus

o 4 2 -3 '4 g
t‘ajamu Gram Wheat

water  Concentration of total solids of wheat gram’
and cgjanus’ water

Period(indaysyafter whick withering commenced
//I
I
|
]
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“ In Mr. Fletcher’s original experiment, 1g 28 it
water (including those added for water evaporgted
was used in each case and this wqs finally redycod t0 & volume of
12 litres by evaporating at ordinary temperature, Sy dea of
the concentration of salts thug brought about ¢
a reference to Table 1T which gives 1),
three well waters of the Dharwar ¥ s used by
Mr. Fletcher for his experiment), during Decenbey 1947 10 Mar
1908, the period covered by the experiments, '

res of well
and transpired)

an e oliained from
AVErAge composition of the
A {one of whicl; g

TasLe 111

, a \1\
e : T
] Pectfon el ‘ Pkt el
Mincral salts, parts per 100,000 Ui b J e o g +1*
ot Dby U Dhrwar
Farr : Fain
Caldun cacbonate . .. e ~)
sulphate .. .. . RN B
Magneshun carhonate .. . (B Lyt
| sulphate | . . . e B
chlonde ., .. .. [

Sodinmn sulphate
curhonate

bicarhouatr .. .. . l
_chloride .. . .. S i
nifrate - .. .. G
Potassium chloride . .. .. [IREN (6
nivrate .. .. NI
Toran e RANY Sehid i

.

The concentration of total solids i the whove walers varies
from 33 10 93 parts per 100,000, Taking the o coleentration
836 parts per 100000 or 0003 parts per 100 ¢, (e COnCentri-
tion of the solution (aboot 23 Tites reduced 10 volume of 12
litres) used in the uriginal experiment for the final woier cultures
Pprosinates to (D036 % 20) or 112 parts per 100 e o value
huch higher than s attained in - the experiments now  under
consideration,

The influence of nutrient solutiohs. covering w wide range of

COHcontmtion, upon the growtl of youbg plants has been studied
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by Sachs, Knop, Nobbe, Seigart and many others. Ip 1860
Sachs! proposed the first standard formula for a nutrient sojutiy,
in which he grew maize, bean, and beet, and concluded that the
optimum concentration for maize appeared to be about (-3 per
cent. An investigation of the optimum concentration for a madify
Knop’s nutrient solution was reported by Nobbe and Seigart 1,
seedlings of barley and buckwheat. The total salt concentrati,
used here ranged from 0-05to 10 per cent., and it was noticed thy
in low concentrations (0°05, 0'1 and 0'2 per cent.) long and thick),
haired roots developed, whereas mn solution approaching the high@;t
concentration, the main roots were short and the laterals and yo
hairs poorly developed. These writers found the period of 1
life-cycle nearly proportional to the total concentration of 1
nutrient solution employed and placed the optimum strength of 1],
latter at 03 per cent. of total salts. In 1866 Wolf3 also invey;.
gated the solution emploved by Nobbe for the growth of buckwheat,
He concluded that a concentration of total salts from 01 to 09 per
cent. was the best for Indian corn and wheat.

Studying the effect of the concentration of nutrient solutions
on the growth of wheat, Breazeale? concluded that concentration,
independent of any changes in the chemical or nutrient properties
of the solution, seemed to be important in determining plant growth,
He placed the best concentration for wheat seedlings at 0°03 per ceut.
In 1906 Osterhout? called attention to the importance of phydo-
logically balanced nutrient solutions. He concluded, in genenl,
that the effect of increased concentration of any given nutrient
solution, heyond a certain limit, leads to a toxic effect by some arall

Llachs, J. * Vegetationsversuche mit  Ausschluss des Bodens jiber die Nabrstofle and
Sonstigen Ernab-rungsbedingungen von Mais,  Bohoe  und anderen Pllanzen.” L,
Vorsuchast., B, 210-208, 1560,

2Nuobbe, I, and Seigart, T~ Beitrige zur Plazenenlure in Wasseriven Nahrstef-
losangen. I Usber (lie  concentration ler Nalrstofosungen.”  Landic.  Verswchsd 6
10-13, 1864,

SWolf, E. T. “Ucppice vegetation in Wessergen Losungen der Nahestolie”
Versuchsal.,, 8, 191-215, %65,

1 Breazeale, J. F. *“FEffect of the concentration of the nutrient solution upon ¥
cultures.”  Scicace, N. 8., 2@, 146149, 1903,

3 Osterhout, W. .J. V.« On the importance of physiologically balanced solution
1L Fresh waver and terrestrinl plants,” Dot Guz., 44, 259-272, 1007

Landv,
heat

for s
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of the component salts present in the so]ys;
of new compounds.

The investigations of Sachs, Seigart, Nol,
cated above, all tend to place the optimum strength of t],e solution
at 0’3 per cent. of total sults, The strength of the solution in My,
Fletcher’s experiment works out approximate]
a concentration which no doubt woylq prove toxic to ayy plant.
From Table III, the concentration of the solution, in ¢
experiment (if well water No. TI[ L been used
to sodium salts, works out to 0-34 per cent. sod
cenb. sodium carbonate and bicarbonate, and 0:36 per cent. sodium
sulphate.  All these figures .’raken together exceeds the mininum
weight per cent. which Coupin! found toxj to wheat
experiment.  The presence of an alkaloid, whicl, Me. Fletcher inferred
was the character of the excreted toxin, could not he demonstrated
in the present experiments, and, consequently, it is only possible to
conclude that the effect which had beey ascribed to toxie excpe
tions are, In reality, due to the high concentration of salts In the
solutions employed in the final stuge

onor the further addition

be and Wolt. indj.

v to 1112 per cent,,

he original
) with regard
1uny eliloride, (-0 per

plants in iy

s ol the experiment,

—_—
e compusés de sodium, de potassium et do Lamo.
aium 3 1 égard des végétaux superienrs.”  dynal s Agrowmiques, XXVL 1900, 5752577

i =

! Henri Coupin, M. * Sur la toxicité ¢



A PRELIMINARY NOTE ON THE IMPROVEMENT
OF ORANGES.*

DY

k. Do SHRIVANTAVA

Offy. Evoncmie Botanist, Cential Provinces.

TuE Nagpur ¢ Santara 7 has more thana provincial reputation,
[t ix remarkable for its juiciness, flavour. and sweetness, and is fi
this veason in demand all over India. Statisties show that the
cultivation of this fruit has heen steadily increasing, but the methods
adopted by the cultivator ave generally conventional, with the resy
that @ Citrus survey undertaken some time ago indicated that the
fruit was gradually deteriorating both in quality and yield.

In order to tind out the lines of mprovement hest suited to
locul conditions a series of experiments was started in the Botanical
Garden in 1913, This paper presents a brief outline of the results
achieved.

The soil selected is the usual loamy soil commonly fouwd
Nagpur  District.  Experience has already demonstrated 1o the
cultivator that the soil hest suited for orange eultivation ix o welk
drained soil containing a large proportion of lime. The: experiments

therefore, anned Xruining information regarding

(1) Stork and nursery.

{2) A“lll" of hudded plants, packing. ete.
{3) Pruning.

(4) Manures,

() lmgmon.

* Paper read at the Seventh Indian Science Congress, Nagpur, L4

( 508 )



THE IMPROVEMENT OF ORANGES 500

STOCK ANTY NURSERY,
{)range trees are propagated by meaus of I hudding, Seeds for
i the stocks are sown inthe hot weather duving Marel o A,
and vhe young Seedhngs are fit for teansplontation in e Twonsoon
fter the first showers of ram are over. The e of developmient
O{ {he orange tree after planting depends (o 0 oveat extent oy 1le
couition of the stoek used. Healthy stocks. mme-nda-lali voar
A, fave been found to be the wmest suitable for b I'I‘lw
felds in which the seedlings for stocks are planted shoudd have asd
drainage. The root system in hadly dyained fiehde s et i ived
and plants raised in sueh fiedds seldom vecover Dom 1l 51} efie
o water-logged condiions.  Differeni  vavicties ol siocks wore
metml out in pmpllrm] pits on the artual <ite of the experimental
arehard in heavy black cotton soil,  Nettling of the soil i the its
mompmwd woa }(’1\\ monzaon cansed considerhle water- |”wm“
This had a depressing effect on all the stk emplaved thagh the
sunfed growth in the first vear from which niany never recovered
qas much more marked ineertain stocks than inothers

found that the stocks of Janderi. At tin

It was
w and Malal e were
hadier {han thoxe of Sweet-hme, Pomelo and Sour-hine.

Rweef-
Tine suffered moast. I Nagpur and Wardha Pistriets two Rinds of
docks are generally wsed. iz (1) Jandier med (2) Sweet Tane, There
was 2 helief amang orange-growers that the oranges prosfuced o
socks of Jamberi were Digger in size bt possessed a vough skin:
while those raised from stocks on Sweet-dime produced smooth and
tight skin oranges. Tt was reported. too. that orange trees hudded
v Jinbers grew more: vigarousty than those Duidded o s veet-lime,
Esperiments wete. therefore. startell tosee the effert of Tudding on
Gfterent stocks. The following stocks were ransedd md Tudded in
all eases from the seion of a typieal Nagpur orige fee = Litron
long {Mahalunga), Pumelo (Cliakolia). Jeaber Wild Tine, Sweet Time.

During the first year the growth of the plaits hudded on
Mehalunga was the quickest and that of Pamieln was second to it :
while the Janberi and SweetJime vame nest i order.

During the second year the plants lu diud an Jaombert over-took

the Pumalo and equalled the Mafalungu. Jumberi continued to- grow



510 AGRICULTURAL JOURNAL OF INDIA XV, v

more vigorously and now heads the whole series, The Moakaling,
Pumelo, and Sweet-lime now show more or less equal growth, Ty
is the first year of bearing.

The fruits produced on Mahalunga are big in' size and the siip
thick and loose. The segments inside are distinctly large, SOmewhgt
loose and full of sweet juice. The great defect, however, i t,
looseness of the skin. The fruits on Jamberd stock are on the wg,
bigger than those produced on Sweet-lime and the skin is looser 4
shows a greater amount of roughness. The fruits produced o
Sweet-lime, although smaller, have smoother and tighter skin i}y,
the others, though there are undoubtedly other factors which affect
the looseness and character of the skin.

It appears therefore that the nature of the stock plays gy
important part and that the future success of an orange garden js
largely influenced by the early development of the stock and the
type of stock employed.

LiFTING OF THE BUDDED PLANTS,

Observations in the method employed by local eultivators in
lifting budded plants for planting out in the orchard indicated that
these were far from satisfactory. With a view to minimize labour
and trouble, the ordinary grower digs out a number of plants rapidly
with a fork. He then takes them one by one, attaches a small ball
of earth round the roots of each plant and ties it up with leaves.
In some places the more intelligent cultivator simply digs out &
small ball of earth containing only a few roots of the plant, but in thi
case also a great majority of the roots are carelessly cut off. It
was found that the plantsliftedin ecither of these ways took a very
long time to establish themselves, while several never recovered from
the injury sustained by the careless cutting away of their roots and
died off or remained stunted all their life. Several methods of liffing
were tried. The best results were obtained by lifting the plant by
digging the earth round it in a slanting manner, so as to obtain &
more or less conical ball of earth enclosing the main roots, the ba
of the cone being above and the apex below (Plate XXVI, fig-1)-
a two-year old plant a conical ball of earth about 6 inches high and
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from 3 to 5 inches broad at the hase wag fo
Sup(ffﬁuo‘.ls roots shou]ld be cut clean with sharp PIning seissors and
cainted with the following ointment .3 1, resin, 11, heesway. and 1
pint iimseed oil, melted together, and stire till Properly mixed, Ty
ointment has been found to be very useful. Tt wyg e wl
surface was exposed and the wound healed rapidly and
injury by insects, fungus, ete. Next (o lifting,
much careful attention. It is necessary to tie 4 piece of sack clot],
firmly round the ball of carth, thyg securing the sofl ang Preventing
the exposure of roots by the loosening of the earth even whep carried
to long distances.  Plants thus lifted and packed have travelled wel}
throughout India. It may bhe mteresting to note that a few plants
were thus packed and sent to Baghdad which they reached safely
and where they are now said to he doing well u

und to he mogt, suitable,

lenever g
prevented
packing requires o

Pruwixe,

The local orange is rately touched after planting hevond the
removal of stock suckers. The result is that most of the trees
develop in a semi-bush form with 2, 3 or more Dranches on the
ground level. In our experiments in tle garden it was decided
togrow the trees as standards, and witl this object in view all lateral
branches to a height of 13 feet to 2} feet from the ground were
praned off before planting (Plate XXVI. figs, 2and 3). A certain
number of trees were allowed to grow on the usual lines (Plate
XXVI, fig. 4). The value of.attention to pruning in the carly
stages of the plant and the building up of a standard in the lines
indicated above, carrying 3-5 main hranches at the point of forking
slected, has been most marked. Farly pruning in this fashion
produces a well shaped tree with a much ligger fruiting tendency,
In addition, fruits are more easily picked, insects have less chances
of shelter, and intercultivation is not interfered with,

MaNURES.
With a view to find out the best combination of manure for
the orange tree gt 5 given cost, a series of experiments dealing with
Nitrogenoug and , Don-nitrogenous manures was started, Of the
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nitrogenous manures, the following were experimented i,
cattle-dung, green manure, castor cake, molara (Bassia l(z/l;’oh'n).
refuse, and calcium nitrate. The cross dressings consisted o the
mineral fertilizers— superphosphate, potash, and  superphosphys
combined with potash. The weight "of the manure given t. ey
tree varied with the kind of manure and the combination used, |y
in every case the cost was kept limited to the fixed money vy,
As the result of the disturbing effect of the war, the prices of ﬂl‘;
manures in the market varied from year to year ; but forour experi.
ments the value was kept fixed and naintained throughont fo
caleulations.

In the lirst vear each tree received two annas worth nine,
rising by two annas every year to ten annas in the fifth year whey
they were fully grown and were in hearing.

The manures were analvsed and the percentage of nitvcgn;,
phosphoric acid and potash was caleulated In each case ]u}‘i}q»e
applying to the tree in ovder to adjust them to the fixed ioney
value. '

As recommended by Hume,
containing ¢ per cent. of p]msphm-ic acid, 8 per cent. of potash. and
ont. of nitrogen, while the fully grown trees received 8 pereonts
and 31 per cent. of nitrogen thraughou

young trees were given a fertlizer

4 per«
P.0,. 12 per cent. ol potash.
the experiments.

The effect of the nitrogenous manures on the vegetative owth
and fruiting of the trees is now quite distinct. The lines of trees
which were treated with mohie refuse are the most provivent.
The foliage on these trees is dense, deep green, the branches are
abundant, and the yield heavy. The trees treated with castor rake
come second, and the rows of trees {reated with cattle-dung and
caléium nitrate stand thind in order. Thug, to date the organic
forms of nitrogenous manures fairly easily procured appear to e the
most effective.

The effect of the mineral manures so far cannot
but their action in the flowers and in the forma-

he said tobe

clearly noticeable ;
tion of fruits is being watched in order to deduce definite resulls
The experiment will thus have to he continued for a few seasons M
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and it will then be possible to arrive gt definite conclusions as to the
mutritive and productive valye of each king of hanure used gy
their effect on the life of the plant.

IRRIGATION,

The economy of water is of great importanee
of the orange garden. The right method
proper time saves much waste in water

for the success
of giving watey ot the
and allowsg the plant tq develop
vigorously. The local practice of Irrigation i eXpensive, wastefy]
and not beneficial to the tree, The ordi dtivator wateps the
trec by making a saucer shaped cireulyy Pit at the hase of the
tree. The pits are generally 4 inches to 6 Incheg deep and |
diameter of about 3 feet. The water stands ronn
of the tree. which is fully recognized as hamfy
and which indirectly interferes it} the spread
system,

" Three systems of irrigation were ey rial in the garden .
(1) Ring system, (2) Furrow 8ysten), and (3) Trench svsten,

(1) Ring system. A trench ahout a foot wide
was dug parallel to the rows of trees and round each was maq
6 inches deep. The distance of the ring from the (ree d
the size of the tree hut the approxinate dist
of the tree falls on the ground at noon.  Fach ring was joined to
the longitudinal trench by short connecting trenches, The voung
orange trees were thuys irvigated for fouy vears in-our garden and
the system was found to be very useful and economical.  After the
vater had soaked into the ground the rings were filled in with earth,
which prevented {he loss of moisture by evaporation. The amount
of water given per tree averaged 40 gallons and the total amount of

water for young trees in an acre cames to 30,000 to 40000 gallons
Per year. The economy of w.

4 garden i3 grea,
Monsoon tq monsg
least 99 times dy

@) Furro
Spread iy ) dire

na vV

have g
abont the trunk
Lto the Citrus
mg of the oot

and 6 inches deep
€ & ring
epends on
ance Is where the shadow

ater in this way in the early stages of
and we had to irrigate 5 to 6 tinmes only from
on, whereas the cultivator would have irrigated at
ring the same period.

ystem.  As the plants becorie older their roots
ctions and it is then quite easy to irrigate by means

7
D
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of furrows. This consists in making two temporary furrows hy
working the monsoon or ridging plough up and down between thde
two Tows of trees (Plate XXVIL, fig. 1). Water is allowed to flow
slowly down a number of these furrows and the roots thus get
their requisite supply of water. It is important to allow the
water to tun slowly. In our garden the head-channel fed at one
time three furrows, each being about 200 feet long, and it took
15 hours. The total amount of water consumed was 60,000 gallons
for 132 trees. In a year from monsoon to monsoon the trees received
only 5 to 6 irrigations. After each irrigation, as soon as the soil
becomes workable, the bullock-hoe (bakhar) is worked and all the
furrows are obliterated. In this way the soil beneath the trees is
kept well mulched and clean and free from weeds. This method
entail$ & bigger watering at each application but the interval
between waterings is longer. When irrigation is from a well or
from a source where the time during which the canal is open is
not too short it is quite satisfactory.

(3) Trench system. Tt was noted, however, that the Irrigation
Department, in tracts near Nagpur where orange cultivation was
likely to extend under canal irrigation, preferred to supply a large
bulk of water for a short time. Though the second system can be
used under these circumstances, provided that the cultivator can
open up sufficient furrows from his head-channel to deal with the
water, in many cases the regulation of a large amount of water is
difficalt. Tn such cases it was decided to irrigate by means of
straight trenches about 13 feet wide and about a foot deep made
across the slope of the garden half way between the lines of trees
(Plate XXVII, fig. 2). Incases in which the land was not practically
level, the trenches had to be terraced in order to keep a uniforn
depth of water throughout its length. In this way each trec gifs
an equal quantity of water. This system is quite easy to work. In
places where the cultivator receives canal water for a fixed nuniber
of hours it is distinctly to his advantage te fill in his trenches and
to let the roots of the trees gradually absorb the water. &8
compared with the furrow system, the irrigations have to be gived
with greater frequency though the amount utilized in each waterg



PLATE XXV

Fig. 1. Furrow system of irrigation,

Aes

Fiz. 2. A trench running between two rows of trees.
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i« less. The total amount of water consumed was 45,000 gallons
for 132 trees.

These trenches can be used as drains in the monsoon, a most
jmportant factor in the Central Provinces where more trees are
spoilt by lack of drainage than any other cause. The one
disadvantage inthis system is a slight one found in interculti-
cation. This, however, was easily overcome by using the small
double hoe used in cotton rows—one bullock walking on either
side of the trench. A single bullock hoe would be even hetter.



THE « TOP-WORKING ’ OF INDIAN FRUIT TREES,

BY

W. BURNS, D. Sc.,
Economic Botanist, Bombay ;

AND

P. G. JOSHI,
Superintendent, Ganeshkhind Botanical Gardens, Kirkee,

By the term “ top-working ” we mean the renovation of the
whole of the top of a tree by inserting scions on the existing branches,
and then arranging that these scions grow while the old branches
of the tree are removed. The method is not mew. Tt has been
described in various American publications, for example, in Wester's
“The Mango’? and in Rolfs’ “ Mangoes in Florida.”2 We helieve,
however, that the experiments here mentioned are the first of their
kind in India.

The problem first presented itself to us in the form of the well
grown but useless mango tree, useless because its fruit was poor
and turpentiny, Fxperiments had already been made in this
Presidency in crown-grafting such trees, but with a very small
percentage of success. Text-fig. 1 shows what is meant by
crown-grafting. The whole top of the tree is cut off, and scions ar

¥ Philippine Bureau of Agriculture Bulletin 18,
® University of Florida Agriculiural Expt. St. Bulleiin 127

( 516 )
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ins:%rted between the bark and the wood in th

car. be easily imagined, the cutting off of the whole top of « well-
grown tree 18 a considerable shock to the plant. Moreover, the
fact that the scion cannot at once establish jig wa ’

© manner shown. Ag

ter connection

Fig. 1. Crown-grafting.

with the stock and yet has to be out in the field exposed to the sun,
and only ineffectively protected by any artificial shading material,
makes the likelihood of union very remote.

The method of top-working meets both these difficulties. To
begin with, the top of the tree is not entirely removed. Branches
uay have to be pruned off, to reduce the head, or to stimulate the
production of young shoots on which to graft, but the drastic deca-
pitation of the crown-grafting method is avoided (Plate XXVIIJ,
fig. 1).

Second, the scion is not taken away from its original water con-
nections until the new are fully established. In other words, the
scon s inarched from a live grafted plant on to the stock, and this
means that the scion is attached to its own original plant until
union oeey s, Text-fig. 2 shows inarching, and Plate XXVIII shows

3 free with the inarching going on. Fig. 1 on Plate XXIX is the
“mpletely renewed tree.



518 AGRICULTURAL JOURNAL OF INDIA [XV, y

e
i,

Fig. 2, Iparching,

The following are a few examples of top-working as done by
one of us.

A country mango tree in Bassein on the coast near Bombay,
of unknown age, but probably over thirty years old, was heavily
cut back on March 6, 1912, Many new shoots sprang up from the
stumps, and on these were grafted scions of good varieties on
May 22, 1912. The grafting was done by iarching from plants
in small pots tied to the trec in various places. On 1st November,
1912, further grafting was done from the now established scions
on to new shoots of the stock, Out of u total of 40 scions, 3 flowered
in June 1914. As the first and second sets of scions were not dis-
tinguished it is impossible to say to which the flowering scions
belonged, but it shows that, by top-working, flowers can be got
14 to 20 months after operation. The pot-plants from which thes
scions were taken did not flower.

The first real crop was got from the tree in June 1916. Thee
were 38 fruifs of four varieties. These varieties had all retained
their own characters although grafted on the same stock plant.
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Top-working was also done on wild trecs belonging to culti-
vators 1 some of the coastal districts of the Bombay Preside
with considerable success, as will be seen from the foligw
from these men.

Mr. R. V. Bam, Thana District, writes:

« As for top-working I prefer it to side-grafiing, especially
because it requires very little care after the grafty are
removed from the trees ” (i.c., after the union of the
scions has taken place and the pot-plant that was tied
to the tree has been removed.—duthors). © The tree
is not required to be watered and it requires no
protection from cattle, the grafts being heyond their
reach. The only care required is to remove the new
shoots from ungrafted branches. It is the most sue-
cessful method of converting ordinary trees into grafted
ones,”

Mr. Gopalrao Mehendale of Belapur says :

“In my opinion the top-working system is very good.
My top-worked trees are growing well, Those who
have got wild-mango trees can do best by top-working
them. It is only at the leginuing that the work
requires constant attention.”

Tap-working for the conversion of useless wild trees into good
caring trees can also be applied with success in the case of Zizyphus
species.  Mimusops hexandra can be top-worked with seions of
dehras siipote (the sapodilla plum or chiku).

Another application of top-working is in the starting of new
mango. plantations, It is a matter of importance to get strong
leep-rooted, straight-stemmed trees. This is seldom got if pot-
plnts grafted in the pot are afterwards planted out. A better
method is to plant the seeds of the stock plants in the field in the
place where the tree is wanted and afterwards graft on to the stock
when sufficiently grown. Plate XXIX, fig. 2. shows such a seedling
of natural shape and strong straight stem. TPlate XXX, fig. 1.
shows top-working on to each branch of the head, and the secend
figure on the same plate shows the finally altered tree,

ncy,
ing letters
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Still another application is that of getting an early fowering
from scions whose character one wishes to test. Suppose we lay,
hybridized two varieties of fruit tree. We have the seeds, uyq
grow a hybrid seedling. Now it will take, perhaps, five year- §;,
this to come into flower and show us what its fruit is like. We ¢y
greatly shorten this time by grafting the seedling (top-workiyg it)
on to the well-developed branch system of an adult tree. Ty ],
first case of top-working quoted in this paper, flowering took place
on the tree where it did not take place in the pot-plants from whic|,
the scions were taken. In another set of experiments, seedlings of
guava were, in the Ganeshkhind Gardens, grafted on to well-growy
trees of 5 years old, on March 20, 1919. The scions flowered
December 27, 1919, and the seedlings in pots, afterwards planteq
out into the ground, have not yet flowered.

Similar results have been got in America.!

1 Oliver, G. W. ** The $2edliag-Enarch and Nurse-Plant Methods of Propagation.” (7, s,
Burean of Plant Industry Bulletin 202,



IMPROVED FURNACES FOR Gup MANUFA CTURE.*

BY

G, K. KELKAR, BAa,

Eutra Assistait Director of Ayriculture, Bl vmdai, Contpg P

rotinces,

FurvacEs play an important part iy cane industry,
depends upon their efliciency. A cultivator ny
of trouble and invest large sums of nioney in pmdu«ing an excellent,
crop of sugareane ; but if he is a little luck iy adopting improved
methods of cane-crushing und guy manufacture,
areat loss.

as mueh
ake & good dea]

he might jneur o

It is now a well-known fact amongst. cane-growers {}

lat if they
crush their cane by wooden mill

they lose
of cane, Wit a good

30 per acre per season,

8, instead of iron ones,
W0to 25 per cent. Juice after everv 1001),
crop this loss may amount to Rs. 125 to Ry, |
By demonstrations and comparative (yial

s made In cane-growing
tracts, the cultivators are now

80 convinced of the superiority of the
iron mills over the wooden ones that the latter
ousted and their place taken by iron ¢

What is true with the mills is also true with the furnaces. Ay
eficient furnace means SAVINg In money

are now beng entirely
alle-crushing mills,

and time and production of
afiner quality of gur which will feteli hetrer rates in the market,
Cane-growers in these provinces used to hoil the
Primitive and inefficient furnaces before the attention of the Agri-
tultura] Department was drawn 1o this question.  This furnace
onsists of a pit 4'-6" in diameter and depth. A feeding hole 2 x
6" i kept in the front. Lor want of any* arrangement for the
dranght, ash pit, and exit passage for smoke and hot gases, the

I Juice on most

* Paper read at the Seventh Indian Science Congress. Nagpur, 192,

{320 )
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working of this furnace is very defective. A trial boiling take: g
<uch a kind of furnace showed that it required 4} hours to boil 50u I,
of juice. The quantity of fuel used was simply enormous. In the
first place, firewood was utilized for the boiling. Then the megss
and trash was exhausted; but still the boiling was not complete,
Consequently the stock of fuel had to e supplemented by fecding
til (sesamum) stalks. As it took such a long time to boil a small
quantity of juice. the quality of the finished product was distinetly
inferior. In comparison with this type of local furnace the inlr(;-
duction of the TPoona furnace was looked upon as a decided in-
provement. The cultivators at once apprcciated its obvious ad-
vantages at Jemonstrations carried out by the department. There
are three main points of advantage in this furnace, viz., the ash pit,
draught passage. and exit hole for smoke. Unlike the country
furnace, this furnace is double storied. 1t is 7" in diamefer. The
ash pit is 3’ in diameter at surface level. Tt isdug up toadepth
of 31" and broadens as it goes deeper so that the diameter at the
bottom remains 3. A narrow dranght passage 1} wide communicating
with this pit opens out on one side of the furnace at ground level,
through which the draught of air is constantly supplied to the burning
fire. Over the top of the ash pit is put an iron sheet with a hole ¢
square in the centre. The upper wall of the furnace is 36" n
height. An opening 16" x 2-6" is kept in the front for feeding
fire. To muke the working of this furnace more effective, an exit
hole 9" in diameter is kept at the left side of the feeding mouth.
This communicates with u chimney about ¢ high. The working
of this furnace was so successful {hat it has ousted the local Jurnaces
wherever demonstrations showing comparative trials were held. It
required no extra fuel as all the boiling could be done on negis
and trash, which means a saving of at least 15 cartloads of fuel
worth Re. 20 per acre of cane. It boiled the same quantity of juice
in nearly hall the tinie than that required for the Jocal furnace.
The quality of gur was, therefore, considerably improved. With al
these obvious advantages, it is no wonder, therefore, if this funace
has been adopted by all the cane-growcers who have scen its working
side by side with their local furnace.
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The Sindewahi furnace evolved oy the Sindewaly Farm, however
is even a far greater improvement, gyep the Poous, furpace. 1“1*0111’
trials made it has heen COHCIUSiVGI}’ proved that (s furnacé s
smpler, cheaper, more efficient, and economical thay {], Poona
fummace. The construction of this furnace may
follows =—

Select a level picce of ground somewhere adj
atea fo save extra expenses of carting cane, 1,y a pan of 7 digmeter
dig & pit 6'-6" in diameter and 18" decp with sloping sides, sg that
the diameter at the bottom will remain 49" Constryet
wall in the centre, 1" in height and 4’ broad, leaving 4" oy
hoth sides for smoke and hot gases to galn aceess to {he
leading to the chimney. The most Important p
is the grating over which fuel is fed ang through whicl, the draught
is supplied. It should be made of 1" round jroy hars, each 20" iy,
length, fixed up 1" apart to two pieces of 17 broad flat iron, Tpe
size of the grating should be 14" x 20", Tt should face towards the
direction from which wind generally blows, It should be fived in
suich & way that its bottom touches the lowep im of the fumace
whilst the upper edge is fixedin a slanting divection at 4 point 8"
from the upper rim at the surfuce level and 3" deep.  This legves
an opening 14" x 7" hetween the pan and furnace for foediy

A perpendicular cut is made from the lower m of ]
16" deep, 15" wide and 3" long. In contimmtion with the upper
edge of the grating, flat stones should e fixed up to a length of 3,
These will cover up the air pussage and allow space for

be  described as

olning the cape

a mud

18 passage
art of this fumace

1 megass,

1e gratimg,

e feeder
to sit upon. A sloping air pussage 3 x 2’ communicates with {le
passage below the grating. and thus gives a continuous supply of
raught to the burning  megass.

The outlet for smoke and hot gases Iz situated helind the mud
wall just apposite to the grating. It size is 15" x 7" Tl
s continued to & distance of 8" where a chimmey 1'% 9" is con-
strueted.  The height of the chimney should be at least 8. The-
bassage for smoke is closed by covering wit

1% upening

I bricks or stones
fush wity, the ground, taking care to see that no smoke gets out
fom any Joint,
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Comparative trials have shown that this furnace has sover)
advantages over the Poona furnace.

(1) This furnace costs very little. The grating is the onli pat
which has to be got made by the village smith. With normal yriges
of iron, this furnace will not cost more than Rs. 5. A kutcha ii"oona
furnace costs not less than Rs. 10, including the cost of iron sheet,
Such a furnace built in pucca bricks costs Rs. 25.

(2) Tt effects a considerable saving in fuel as all the boiling can
e done on megass alone, there being some balance left out even of
this stuff at the end of the crushing season. The whole of the trash
can, therefore, go into the manure pit or be ploughed into the cane
Jand. From experiments carried out it has been proved that the
manurial value of trash from an acre of land (about 5 tons) is equal
to that of 30 cartloads of cattle dung. From this point of view, the
Sindewahi furnace is of far greater importance, as cattle dung is
getting scarce day by day and its price is Tising by leaps and bounds.
By adopting this furnace. the cane-grower can depend upon his
tragh to supply the necessary quantity of pulky manure, which he

can supplement by concentrates like oil-cakes or nitrates at a later

period In the growth of the crop-

(3) It totally dispenses with the necessity of having a sfrong
man for feeding fire. The megass can be fed by a boy or girl by
putting in handfuls at a time. The feeder can sit up in an cas
position all the while that the boiling continues.  Fire-feeding which
was so long looked upon as the most difficult task in gur manufacture
can now, with this furnace, be considered as an easy job which
can be managed by anybody.

(4) Tt boils the juice in comparatively less time than that
required for the Poona furnace.

(5) The lifting of the pan when the gur is ready is much easier
than in Poona furnace.

From all these points, it is obvious that the Sindewahi furnact
is a decided improvement over the Poona furnace in geveral respects
efficiency. This furnace has been introdaced

viz., sinplicity, cost, and
ts and is being looked upon everywhere &

in the cane-growing trac
aboon to the cultivators.



CUR-MAKING FROM THE JUICE OF THE DAmp.pypy
(PHENIX SYLVESTRIS) IN THE THAY A
DISTRICT OF THE BOMBAY
PRESIDENCY *

BY
V. G. PATWARDITAN, B.Ac, BSe.,

Lecturer, Agricultural College, Poona,

Gur-making from the date-palm juice is not carried oy on an
industrial scale by the people of the Thana District ag iy Bengal
and Madras Presidencies. Three or four vears ago this work
was taken up by the Bombay Agricultural Department, and i nvestiga-
tions were made in connection with gur making from the date-
palm juice and also in connection with the improvement of the
quality of gur in colour, crystalline consistency, ete. The ex.
periments were conducted at Sanjan and Tadgaum in the Thana
District. V

In the jungles and also on the coast-line of Thana District
late-palm trees grow in abundance but no economical vse of them
s made by the people. Only some trees ouf of an enormous number
e tapped for toddy (fermented juice). Hence there is ample scope
there to start an industry of gur- or sugar-making from the juice
of date-palm trees. A number of trials were made for preparing gur
fom the date-palm juice under different conditions. There are
two collcetions of juice : one is the night colleetion (removed in the
Worning) and the other is known as the day collection (removed
in the evening). The juice of the night collection is clear, colourless,
wd transparent, when collected in new pots after washing the
®posed part of the tree. It resembles the juice of coconut both

—

* Paper read at the Seventh [ndian Saience ¢\ ongress, Nagpur, 1920,
( 52 )
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n appearance' and taste though it is sweeter than the ccoony
juice. This juice is known as nira, and is free from fermen:atiy,
and hence can be used for gur-making. I the juice is kept ex0seq
even for a short time, the acidity increases and fermentatic: sels
in very rapidly with the increase of temperature. This juice j
known as sweeb toddy which takes two days to complete the yioeess
of fermentation when it hecomes real tcddy of drinking.  Neitler
the sweel (fermenting juice) nor the real toddy (fermented juice) i
of use for gur-making. The day collection is always fermiente
and is never used for qur-making.  The nire (unfermented juice of
the date-palm) has a decided advantage over the Juice of sugareane
for gur-making inasmuch as the skimmings from the date-palny
juice when boiled are trifling. There is mo great change in the
colour of the boiling juice till it reaches the ghagara stage (when

frothing ceases), after which the colour changes from the reddish

yellow to dark red or brown.

From nire the gur easily sets to solid crystalline consistency
and gets the characteristic dark brown colour. The gur sanell
slightly of the date-palm juice and its taste also differs from cane

qur to some extent. The gur prepared at Sanjan compared well

with low quality cane gur. The average proportion of gur to juice
was one to ten, t.e.. 10 per cent. The percentage of sucrose In the
juice vaties from 7 to 10. As fermentation proceeds, reducing

sugars increase to as much as 50 to 60 per cent. of the total sugas

within 10 hours. Ina good sample of juice, the reducing sugars do

not exceed 18 per cent. A large number of trials were made

to have a solid crystalline gur from the date-palm juice. The -

vestigation was carried on mainly with the following two poinfs it

view :—
(1) To get the best juice (nira) suitable for gur-making, and
(2) to get gur of solid crystalline consistency.

¢ to secure the first point, earthen pots were used for

In orde
Some of the pots were Jime-coated,

‘the collection of the juice.
and some new, while some were treated with

some were smoked
) and

formalin (six drops of 40 per cent. formalin per pot
some with chloroform (10 drops per pot). Tn every case PPt
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cire was taken to clean the eyt surface of ¢
viow to avoid contamination. The pots were g
tree rather late in the evening and the eoll
early In the morning at about 5 4.y The boiling of ti
of the pots subjected to different treatments was Qe
in open iron pans at 7 A, and Jur was prep
as with cane juice. The best temper:
to be 108° to 110°C,

The acidity of all the collections was determine] hefore they
were taken to the pan for boiling.  Formaliy was found to e the
best preventive of fermentation, though the increase of acidity in
others was not very high (only 006 gramme of
required to meutralize 100 c.c.of juice), TJ
experiments were as follows :—

(1) The juice treated with formalin gave soli

16 trec with g
spended on the
ections weye removed
contents
separately
ared in the gune way

ature for ripe hailing was found

austic potash was
e results of all {hege

d qur of good

grain, ‘

(2) The juice treated with chloroform gave solid gur hut with
10 grain,

(3) The juice with other treatments gave only semi-solid
qur.

In the other set of experiments the acldity was nontralized by
lime water and sodium earbonate separately, and the result was
that no solid gur, but only a dark stieky muss. was ol

Slow or rapid boiling was found to }

itained,

ave no greal effect
on the quality or nature of qurobtained.  Oyr experience seemed to
indicate that continuous stirving. till the point of solidification or
setting, prevented the gur from becoming sticky,  The following
precautions were found to he essential {0 getting Juice fit for gur-
making,

(1) Special care was required to clean the exposed surface of tle
free and also the slit.

(2) The leaves down which {he oozing Juive trickles into the
pots should be fresh every day and should reach the hottom of the
pot.

(3) Fresh pots should he used every duy or the used ones
should be hurnt or smoked before they are used a second time,
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(4) Pots should be fixed late in the evening and shoultt he
removed carly in the next morning (one hour before sunrise).

(5) Fermentation of the juice on account of exposure, ctc,
should be avoided by adding some such preservative as formaliy,

In February 1918, another set of experiments was :on.
ducted on a large scale in which the Bengal method of tapping
the trees was practised. This method differs from ‘the Tian
method in three chief points (1) Surface cutting as agiing
deep cutting, (2) collecting the juice in smoked pots, and (3)
collecting the juice for three successive days and then allowing
the trees to rest for two days so as to harden the exposed
surface.

The juice obtained by this method gave slightly different
_properties with regard to acidity, alkalinity, and fermentation. The
pure juice, instead of being acid, was found to be amploteric
The julce collected over-night and tested in the morning was
clearly alkaline to methyl orange and acid to phenolphthalei,
The Thana method was improved on the model of the Bengi
method except In regard to that of cutting. Several experi
ments  were performed on practical and economic lines to gt
gur {rom the date-palm juice collected from trees tapped hoth
by the Bengal method and the improved Thana method res
pectively. These experiments proved successful in giving us solid
gur of good grain. But the gur obtained had a dark brown colow
characteristic of the date-palm  gur. This unattractive colow
Jowered the value of the gur to an appreciable extent and led ©
to devote our energies to find out means to improve the colour o
qur.
It is well known that when alkalies are boiled with reducing
sugars, black-coloured products are formed. This suggested tous that
the distinctly alkaline nature of the juice must be the cause of (¢
darkening of gur. Hence, to improve the colour of the gur the
following scheme was planned :—

(1) To find out the extent of alkalinity or acidity together wil
their variations in different samples.

(2) To sec the effect of boiling on the alkalinity and acidity.
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(3) Neutralization of the alkalinity by various organic acids
in different proportions and the effect op the colour of gur.

Samples of juice from different Plants were separately ecl-
lected under various conditions ang their alkal
were determined. Acidity is expressed
caustic potash per 100 cc. of Juice,
pheuolphthalein as the indicator, and alk
‘of grammes of sulphuric acid per 100 ¢.c
using methyl orange as the indicator,

ity and acidity
Mterms of granpeg of

as determined by using
alinity is expressed in terms

- of juice as determineg by

Fitst dag’s eollootion Second day's collection

kaliniby . . . 0-086 to 0151 0047 to 0-165

Acidity .. .. .. 0019 t, (‘J'OSS 0-014 to 0053

The slight acidity that is present in the fresh Juice changes, and the
juice, when made to boil, hecomes alkaline in reaction to hoth
phenolphthalein and methyl orange. This indicates the presence
of some alkaline bicarhonates and the formation of some alkaline
salts from alkali metals and organic acids, T
also be due to the presence of some |
compounds.

From different samples of Juice, gir was prepared separately.
Formalin and smoke treatment gave hetter results than lime or
to treatment. The keeping quality of the juice was determined
fom the amount of fermentation and acidity formed.

~ In working out the second part of the scheme the org.an.ic
Cds taken for the Neutralization of the alkalinity were citrie,
ataric and acetic acids. The samples of juice taken for
‘atious trials of gur-making were first analvsed as to the amount.
t alkalinity and acidity present. The alkalinity was partly‘ o.r
tholly neutralized by the action of the required amoul?tu'of anc
wid before the juice was Loiled. Fach sanple was d1v1dE(‘1.mto

e alkalinity may
asle nitrogenous organic
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four parts consisting of two litres. One was boiled without any
treatment to compare with the others under different treatnients
of acids.  That trial which gave the best results was done on a e
scale.

We found out that the neutralization of alkalinity by it
acid, partly or wholly. alwavs gave light and bright colour o tle
qur though differing in erystalline consistency.  As the result ol the
final trials, it was found that the addition to the juice of one lomth
{he amount of citric acid required to nentralize the atkalinity, lufor
the juice is taken for Toiling, always gave lighter and brighter cilou
to the gur with good grain fairly comparable with the best Poon
vellow-coloured cane gur.

Gur samples from the juice treated with acetic acid were
rather soft and sticky with no good taste, although the colour was
light,

Gur samples from the juice treated with tartaric acid were
colid and crystalline. There was some change in the colour, hut it
was towards deep red and not towards light and bright yellow colur
(the one which is so much desired).

Trom caleulations made m accordance with the above resulis
it was found that for eighty-four gallons of juice ahout a pound of
citric acid would be necessary to get the best quality of gu. Taking
that 7 per cent. of ¢itric acid is present in the lemon Juice, aluout
17 pounds of lemon juice would he necessary for 100 gallons of date-
palm juice.

The work of getting lighter coloured gur Dy the use o it
acid was done independently (an oviginal idea in February 1913
and long before the publication of a similar work done Ty Messis
Annett, Pal and Chatterjec (Mem. of the Dept. of Agre. u
India, Chem. Series. Vol. V. No. 3, September 1918). The detaile
report of the work will soon he published as a Bulletin on tolds
by the Deputy Director of Agriculture for whom the work W
done.

The results about the analyses and other important et
minations are given in the tabulated statements below.
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Analyses of gurs treated in different yq

ys.

DATE-PALM 531

Kind of treatment

e

Datkcoloured gur prepared
i o largo scale by ordi-
nary process and pub in
Ihneks .. ..

Dark-colaured gur prepnrnfl
on a luge scale by ordi-
nary process amd put in
earthen pots ..

bselid gur by ordinary
process . v

Glid gur with no treat.
ment {on a small scale) ..

fur with one-fourth the
amommt  of citrie  acid
requiired to fully neatralize
the juice .

i with  onc-half  the
amount  of citric a(-i\l’
required ta fully nentral- i
ize the fuice ol

Gar with whole amount of
dtric acid  required  to !
fully neufralize the juice. .

iy with no treatment

fire with small amonnt of
tartaric acid . .

e with  one-thied the
amunt of tartarie acid ..

B with acetie acid

———

PERCENTAGES OX Gyx

o Alkalivity Acidity in
w—‘, — 1 terms of terms of
5 rammes of - vrammes of
! . . silphiic canstic
Non- B .
. ; . ]v CRedue, A0 per potash per
Mosisture A | TEANe 0T 100 crammnes 100 grampes
: ing = of gurwi oW
: ku:\_ s Egerwith of gir with
suars methyl phenal-
orange phthalein
- — e e —
i
i
il IR ED ST [t} (Y
1
W33 IS0 075 k60 0477 BRI
795 o U200
i
N i
560 ‘ [T 200
|
g °RAN 02090
i
i
T05 j [Ub(v] T
303 ! waTy i
|
\ .
- i Tk 0200
. A )
. N 282
e i s
0w - AT 677
¢
i
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Effect of boiling on the alkalinity and acidity of the juice.

| l
i(INntCAmn METHYL | (INDICATOR PEE- (IXDICATOR ik
| ORAXQE) NOLPHTHALRIN) NOLPHTHA( 1 x)
: e

|
| Alkalinity in terms | Alkalinity in terms | Acidity in t iy,
Colour | of grammes of of grammes of of grammes of
{ sulphuric acid per | sulphuric acid per | caustic pota ) y
100 c.c. of juice 100 c.e. of juice 100 c.c. ofj'xir}e”

No.1

Fresh juice (compo- |
site sample) .. | Dull 0119 - 0048

At seum  forming
(Temp. 70 to

80°C.) .. | Browsish | 0718 0014 nil
At boiling (Tewp.
98°C.) .. | Brownish 0-109 N 0018 it
Yo 11
Fresh  juice  (com- )
posite sample) .. | Clear 0095 nii 0-033
At boiling .. | Brownish 0-0935 ' 0018 nil
No, IIL ' |
Fresh  juice (com-
posite sample) .. | Dull 0104 : nil 0-038
At boiling .. | Brownish 0104 T uil
1

After boiling, the juice became alkaline to phenolphthalein (which was acid before w0 the
same indicator).



THE INFLUENCE OF STOCK AND SCION AND
THEIR RELATION TO ONE ANOTHRR +

BY

8. . PRAYAG, M.Ag,
Of the Department of Agriculiure, Bonbay.

INTRODUCTION,

In foreign literature muth has heen written regarding this
subject. Knight ! gave an account of the injurious influence of the
plum stock upon the apricot as far buck as 1823, An article also
appeared in Gardener’s Clronicle in 1853, Puller treats this
subject at some length in his hook on the * Propagation of Plants
written in the year 1887. Amongst the modern and leading horti-
culturists, Bailey has dealt with this question in his © Nursery Book.”

But the fruit plants dealt with by these writers are unsuitable
to Western India, In the Bombay Presidency there Is very little
on record bearing on the above subject, though work on it was
commenced I the Ganeshkhind Botanival Gardens i 1909, Tu this
aticle it Is intended to pat together ull the available material
regarding some important {ruit trees and other plants of inportance,
with @ view to Invite suggestions and criticis.

The union by grafting may be made hetween plants of different
virieties of the same species or of species of the same genera, It
may also be made between plants of ditferent genera of the same
natural order, The method may be employed for the following
[BASOnS i

(1) To induce early bearing.

* Paper read st the Seventh Lndian Scicnce Congress, Nagpur, 1920,
 Horticudtural Transactions, Vol V', po 287

{ 933 )
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(2) To produce superior varietics.

(3) To encourage strong and vigorous growth of plants,

(4) To multiply plants of those species which fail to secior
which cannot be propagated by any other vegetative
methods of reproduction. ‘

(5) To dwarf the size of plants.

(6) To minimize the number of thorns.

Let us now consider the effect of different stocks on the scions,

PREFERENCE OF SOME STOCKS. TO PARTICULAR
SCIONS.

fn order to ascertain the best stock on which to bud any variety
of orange, pumelo, lemon, etc., trials were made in the Ganeshkhind
Botanical Guardens, since 1909, by Mr. H. P. Paranjpe, Assistant
Feonomic Botanist, in which all the available varieties of Citrus
in the Deccan were budded on the following stocks, viz., Mahalung
(Citrus medica, proper), Jambert (Citrus medica, var.), orange, and
Reshmi orange (Citrus aurantium).  The following results were
obtained -

The Nagpur and Poona oranges, & also Ladoo and Kavh
oranges. were found to he indifferent in growth on Maluluwnge stock,
Mosanbi, Mahalunga, Sakhar-limbu, J amberi and Pumelo plauts wee
in good condition on this stock. If conclusions are to e drawn
from seven years’ trials it may be said that seions of hardier varicties
with thick bark from large round stems did well on Medbung
stock.

If the Mchalunga stock preferred some particular scions 10 athers,
the Jamberi stock welcomed all.  The bark of Jamberi is ver
mucilaginous and separates more casily from the woor below thar
that of Mahalunga, and this seems to he one of the reasons why the
Jamberi s preferred as @ stock plant.

The orange has not been found to be a good stock especiall
for thick-skinned scions such us Pumelo, Sakhar-limbu and Jlostupbl
as the part above the insertion of the bud quickly dries up alt
pruning and turns black.






( Gitrus medica, var. acida

and vigorous growth of Kagdi lemon

Fig. 1. Shows the tall

N

plant on Jamberi stack  Citrys medicu, var: .

\

. ) 1Y planl
temon { Gitrus medica, V&t acida)
Citrus medica, var. proper..

ushy habit of growth of Kagdi

on Mahalunga stock {

Fig. 2. Shows the b
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B J99
INFLUENCE OF STOCK ON THE VIGOUR,

HABIT oF GROWTH
AND YIELD OF THE

SCION,
Apart from the question of the more e
some stocks, there is another and most impo
concerns their capacity to increase the hardine.
'following are examples :—
“ With regard to mangoes! it y,q found that the Bombay
grafts were seriously affected by frost, each

- year, when growy o,
Pagara. The Khuds and ravines of the Pachmarhi Hills are fu)

of wild mangoes and it has now heen fouy that [ the Bombay
varieties are grafted on the wild Pachmarh; seedlings the resulting
frees, without deteriorating in quality, are quite frbxtmegistant, ?
fact which is worth noting by Wany growers i the Ceptra] Pro-
vinces.- who are troubled by the anpyal destruction caused by
Irost.” )

In the Ganeshkhind Botanical Gardens, during the flood of 192
the Mahalunga plants on their own yoots were greatly aﬂectedj
Leaves on the parts that had heen submerged withered and dropped,
The twigs bearing such leaves ulso succumbed in some cases, But
the Mahalunga plants on Jamberi stocks in another submerged part
of the same garden did not suffer in any way,

These two examples indicate that the stock

ady unjon made by
mtant question, Thig
88 of the scion, The

has u definite
ability to communicate to the scion its pwn power of resistance.

Besides, the habit of growth of the plants is affected iy o marked
degree by the stocks used. A tall-growing variety induces the scion
to come up to a good height in contrast to a scion grown on a
bushy stock. In the Ganeshkhind Botanical Gardens six plants of
ewch type of Citrus were planted in 1910 ou stocks of Jamber!,
Mahalunga, Reshmi orange, and otange. I this plantation it is
peculiar {0 note that plants on Jamberi stock are decidedly superior.
hoth in height and appearanice, to those on other stocks. and that
plants on Mahalunga stocks are decidedly hushy in habit as compared
with those on other stocks (Plate. XXXI).  Sorauer? says: - It

‘A{yricultuml and Co-opertive Guzeliv, Nagpur, Vol 1X, Septemher 1913, p. 13,
P4 Trcatise ou the Physiology of Plants,” p. 195,
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is well known that certain stocks have a very pronounced effect
upon the habit of growth of the scion. Apples grafted on Paridis
stock or dwarf stock (Pirus precoz) Temain of short stature and »ftey
produce flowers in the year following the grafting. Grafted o the
Doucin, the varieties become bigger and fruit later; on the .rah.
apple the tree refains a normal growth, but the crown does not
produce flowers for a considerable time.”

The following is another example : Crescentia alata 18 a plant
belonging to the order Bignoniacez the flowers of which secarcely set
fruit in Poona. Only once in the course of ten years hasit prodvuced
two fruits in the Qaneshkhind Botanical Gardens, but these dropped
down before they became fully ripe. Vegetative methods of repro-
ducing this plant, viz., by gooty, cuttings, and layerings, adopted
by the writer in the rains of 1913, failed, though a considerable
amount of callus was formed at the cut ends. Hence, recourse had
to be taken to reproduce these plarts by grafting on a sister species,
viz., Crescentia cugete. Three grafts of these were obtained i 1914
but all of these are making very slow growth, scarcely attaining
three feet and remaining very dwarf in size, thus indicating the
effect of stock on the growth of the scion.

Regarding the influence of stock on the productive capacity
of the scion, very little information is at hand. The experiments
on grapes conducted by Mr. IL V. Gole, the well-known grape
grower of Nasik, and mentioned in the - Agricultural Journal of
India,” Vol. XIV. Pt. 1, pp. 119-120, show that Phakad: vatiety.
which is a shy bearer, 1f grafted on Bhokart, u prolific bearer. Jin< heen
found to give an extra vield of 2 1b. per plant.

[n the Ganeshkhind Botanical Gardens the Phakady scions were
inserted on Bhokari in the rains of 1915. Six plants of thesc ar®
now in the ground. They have not as yet flowered.

UNDESIRABLE COMBINATION OF STOCK AND SCION.

Qo far 1 have dealt with the influence of stock on the scion,
but there are cases in which the affinity between stock and scion
slight. 1f the stock and scion plants have different periods of 00
mancy or activity, or if one be & tree and the other a small plit®
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ard if such plants, though belonging to the same
the result i3 that the active part temporarily ar
ultimately causing the death of the tree.

of the examples:—

On 27th May, 1913, tenYenarch grafts of
indica) were made on  Bakan (Melig Azedarach)
Besides, 25 buddings of the same were done o Bukan s

and June 1913. Nine grafts and

five buddings in all succeeded,.

and these were planted on 17th
July, 1914.  These grew well for
a year when two grafted and
three budded plants withered.
One budded plant flowered and
fruited in March 1915 and 1916,
The fruits had the normal
characters of the Neem. 'This
plant as well as other hudded
plants withered in June 1917
By this time only four grafted
plants were doing well, but
they had formed a big knotty
excrescence at their grafted
portion with shoots from the
stocks  constantly appearing.
This knotty excrescence seems
to arise from the obstruction
which the descending sap of
the Neem tree meets at the
Junction with the Bakan stock,

for the effects produced upon

537

genera, are grafted,
ows but soon fails,
The foli

f)\\'lllg are some

Nee, (Azadivaelig
stocks by the writer,
tocks in May

e
I
I

|

Formation of a big knotty exerescence
at the point of grafting, Stock—
Buakan; Scion—Neem,

the growth of the tree are similar to these which occur when the
descent, of sap is impeded by a ligature,
The fig plant (Freus carica) was grafted on the Unnber (Ficus

flomerata) in

the rains of 1909. Thiee successful grafts were
obtained and were planted in June

1910, These grew well for
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about a year but afterwards failed as the fig began to witer
at the resting period of Unmber.

To cite another instance, Ipomeed Horsfallice is an ornamental
creeper, attractive for its large and rich, glossy, rose-coloireq
flowers. Kach single plant costs Rs. 3 on account of the difficulty
of propagation. Attempts were made by Mr. P. G. Joshi, Su};u.[-‘“i_
tendent, Ganeshkhind Botanical Gardens, to increase the plant hy
grafting it on [pomea caried, & plant commonly found in gnrden;
and easily multiplied by cuttings. One graft made in October
1917 succeeded after two and a half months. The plant grey
well for about ten months when it withered as the stock plant was
then at its Testing time.

1f thus the period of activity or the rate of growth of stocks ang
scions are entirely different. there is a considerable check in the flow
of sap with the result that the plants succumb.

[NFLUENCE OF SCION ON THE STOCK.

Let us now consider the influence of scion on the stock. Asa
rule, in all fruit plants the scion has a preponderating influeuce:
and the plant bears {he same quality of fruit as the scion. It i
generully believed that oranges gr;l[ted on Sukhar-limbu or orange
plants become much more sweet than oranges on Jambert stock,
hut experience teaches otherwise.  In all cases of such grafting the
quality of the scion alone predominated. "This phenomenou I
explained by Sorauer ! as follows:  The Cambium is a tisse the
young cells of which have inherited from their first formafion the
tendencies of their mother cells und therefore continue o funetion
i the same way, forming the same cort of cell-wall and cell contents
as their predecessors did. The characters of the scion as well &
those of the stock will develup themselves separately in their severd!
tissues.” ‘

The position of the scion, however, does influence the flowerig:
The following are examples i— In August 1914, in the (aneshkhind

Botanical Gardens, « thirl y-year-old Shaha-buddin mango-trec V&
I

e T — e

| «Treatise on the Fhysiology of Plants,” p. 104
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used as stock and five branches from gr
transferred to it by grafting. The SCions were ar
end of well-ripened branches, Tn January 195, two of the seions
bor- inflorescences but did not de\elop fnnn

Also in August 1914, one hranch of Borslia,
plant in pot, was transferred to 4 hig
two well developed fruits in May 1915

In both the above cases the pot-pl
were taken produced no inflorescences,
to the scions were purposely left to oo

In Bassein Garden, g conntry

afted planty 4, pots were

afted on 1 the

d grafted mango

conntry plant ang this hore

ants from which ¢

nlt]muu} brane]
how thev would
Nango-tree of
was heavily cut back on March ¢, 1912 ML
up from stumps and on these shoots were oy
and Sakharia varieties on Mayv 22, Jgp0
enarch from plants in small pots tied 30
Out of 40 scions thus placed. three f fliwered o Javwary 22, 1914,
The first crop of 38 fruits wus ohiained

12 SCTons
s similar
hehuve.
abont 39 vears old
v mew shoots spr; mng
afted seiong of Alp hmm
Ummnfr was done hy
arthe branches of the stock,

from this tree iy June 1916,
The original plants in the pots from whicl 1] SC0ns were tiken Lud

not flowered by this time.  1( <o rational to assume that the
position at the end of a branch in (e svsten ol abig tree is likely
to accelerate flowering.

In the above instances. the scions were of
if young and immature seions ave hisorted
expect such early flowering,

lature womd, Lyt
one would not miturally

fn the Ganeshkhind Botunical Gardens, -
seedlings were transferred. in Mugust 1914, on
wood that were likely to bear inlorescence
Shaha-huddin mango-trees ;

28 one-vear-olil nango
o branches of ripened
s 1813, on country and
hut none of these transferred voung
seedlings hore any mﬂnwswm es thowgh <imilay shoots.

hea nng no
urafted seedling branclies,

hasd passedd three t Howering st; wges. Simi-

! .
larly, on a five- -vear-old guava plant 24 scions of Ning Hvderabad

g1t
vatiety of four months ol were transferred on 19th Janwary, 1919,
lw‘utv one of these survived hut none of these have fowe red though

the plaut passed one Howering «t; e From the above it may be

seel that mature scions produce: Howers carly and that immature
$0ns 3o on making vegetative growths, no matter where they are
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situated, and produce flowers when sufficient plastic material hgg
been formed in the shoots. This condition may, to a certain ex‘ont,
be hastened by the stock of an advanced age. The results are,
however, still inconclusive, but the question has an imporiapt
practical bearing, as, if early flowering is induced on such yuung
transferred branches, considerable saving of time would be assared
and such plants as hybrid and polyembryonic mangoes, seedlesé
guavas, etc., would be forced to reveal their characters at an carly
date. '
[NSERTION OF MORE SCIONS THAN ONE,

Very often more scions than one can be inserted on the different
branches of the stock. This is done more for curiosity than for
any practical utility. In Goa the writer has seen three differen
scions inserted, viz., Fernadin, Musherad, and Pairi on three
branches of a country mango. These were all in fruits. Ona
top-worked country mango-tree in Bassein garden, the following'
varieties were harvested from a single plant in June 1916:—

30 Pairi fruits.
2 Alphonse ,,
4 Batlee
2 Sakharia ,,

In the Ganeshkhind Botanical (iardens, on an Edward rose
plant the following eleven varieties were budded in January 1913,
(1) Madam Furtado, (2) (Cook Peach, (3) Devoniensis, (4) La-
France, (5) Madam Halphen. (6) Glorie de Dijon, (7) L' venir,
(8) Nephetos. (9) Belle Lyonnaise, (10) Annie Laxton, and (11) Aimee
Vibert. Of these, numbers 10, 3 and 7 grew with more vigour
than the rest. Nos. 4, 9, 6, 3 and 5 were in flowers in January 1914,
but none of them gave as many blooms as they would otherwie
have done. This is as one would naturally expect, as the distribw
tion of sap is not equal in all cases.

It is, however, not desirable to put in more varieties than one
on single stock, as the one that is more vigorous draws a largs
amount of nourishment from the stock to the detriment of others
with the result that they ultimately starve and die.
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NERA OF Tyrg SAMg
NATURAL ORppg,

There is now only one aspect of. th
to deal, and it is in regard. to the in
different genera but belongmg Tco th

-« :—“Tt i3 said that in Martinique the Mango has ey, suecessfully
sa‘y-d on the cashew tree (Anacardiyy, occ[denlale) and it s
grafte stated that seedling mangoes, s, grafted, produce o,
fuﬂlhlzrin size, free from ﬁbre,v and with the seeq g reduced tf
izzllently without tbe power ‘to germina.fe. Tt ,lthon

lting and very juicy, is said to be without ‘ﬂavour. Colling
. ¢ ““These results as reported are go radically opposed to
COInmengZley obtained from similar eXperiments thyt they are not
ﬁ}]l{(j; 120 be generally accept.ed until verified » | ‘

In the Ganeshkhind Botanica] GarQerls, the follown}g experlxpents
were conducted by the writer .'*Graftu.]g of MANgo scions on stocks
of Semecarpus Anacardivm was done m July 1919 by

hip, saddle and tongue grafting methods, .
L ittle time and then dia(. Sinilar graftings weye made on
i 3 " en lzfera and Spondias acumiiate hut withoyt success,
ipsoiilfiﬁi :::Jeiiment was made 1n 19'14 when 12 MAango scions were
enarched on to Semecarpus Anacardim, stocks on August 12 dnfl
November 3. Two mango scions were alsg enarched on to Hoj;.
garne grahamii stock but none of these too.k. ctveen o

In the Anacardiaces, therefore, grafting  between differ

A ith failure, 4
genef_l‘ahi] ;io?:;zon of Chiku (Achras sapota) by seledis ;s a zlla;tteeli
of considerable difficulty, The hursery-men, , t ]81: ore,ft tohem
mploy Ryan (Mimosops hexandra) seedhng§ as StOd\bj“lL g(ria o
with Chiku for commercial purposes.  Such plant.b n(?‘ 0}[; S;m
figotous growers, but it has heen found bg' »ex'p?nem: ’m t Ezu :
farden that they do not yield more than 15 fruits per tree thoug

. tocks vi than 200"
Mhiky plantg grafted on their own stocks vield more
Tuits,

——

1€ question wit])
fluence of stocks apd stions of
1€ same natyrg] order, Colling 1

hich T wish

lat it s
e frujt, although

the crown
The scions remained

j li's Cultures Coleniades, p. 201,
14 The Mango in Porto-Rico, ™ P18 Queting Jumdli's Cultures Co 2
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CONCLUSIONS.

The following are the conclusions arrived at :—

1. Some stocks have a distinet preference for particular Slong
while others have no such preference,

2. The stock plays a great part in influencing the byl of
arowth and hardiness of the scion.

3. The formation of a hig knotfy excrescence that take. Place
at the grafted portion in plants, whose rate of growth is nnt Stanilgr,
considerably checks the growth of these plants,

4. Plants composed of parts which have different periads of
resting fail to grow into big plants when grafted,

5. The scion has a preponderating influence in producing s
own quality of frut. )

6. The position of the mature scion at the end of a ranel i, 2
hig tree does influence the Howering.

7. Tt is undesirable to insert scions of more than one vajey
on the branches of a single stock. ‘

8. The grafting between different genera, though taking Place
m some cases. has not been found suceessful in the ningo,
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THE GROWTH OF THE SUGARCANE -

BY
(. A, BARBER, ¢.LE. S¢.D. FLx,
1V,

Tyr clump or bunch of canes in the field consists of the total
output of shoots from one planted set. Tt is usually made up of
several perfectly independent plants, each of which has arisen
fyom a separate bud on the set.  The growth of these separate plants,
depending on the amount of food and space available, varies o
great deal, some Deing lavge and domivating the whole chunp while
others are often small and iusigniticant, and the canes and shoots
helonging to all of them interlace in all directions, We have seen
fat to make out the branching systems of the distinet plants.
mather tedious process of Missection is necessarv, ut that, after
this has heen done, we can construet a famula for each plant,
And, when we dissect a number of planis of any one variety. we ean
ohtain an average vatietal formula which tends to become simpler
md mare symmetrical the more dissections are made.  We can.
in the same way, obtain a formula of pach group of cane varieties,
aid we have seen that these aroup formuke xhow constderable
liflerences from one another. so that the way in which a cane
branches hecomes an important chavacter in classfieation.

I our formulae we have used different letfers to indieate
branches of different orders,  Thus. il we call the mamm shoot from
the aviginal bud on the set «, the br aiclies arising divectly from o,
those from b, ¢, and g0 on, we can put down the system in algebiraieal

* Keproduced feom the Jutcmutional Seqar 1 i eatl, Felrmary 1920,

{ o)
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form and our plant formula runs somewhat as follows: o +ab 4
ye +ad 4 oo These formulee for the individual plans
are ol great service for obtaining the averages of the varieties 1pq
ultimately of the groups, but we have found that, for the purpeg
of visualizing the branching in a plant, we must use another metlq
that of diagrams. Tn the 767 plants dissected for this piece of work,
we have made a diagram of each as it lay on the table, and in {15
diagrams it has be>n possible to include many points for which the
formulee were unsuited. In the diagram the intricate in’oemoa\ving
of the branches is supposed to be unravelled and the whole plant
laid out in an orderly manner on the table. Such a diagram is given
in Plate XXXII, namely, that of a plant of Seccharum amndina&u-m,
a tall, thick-stemmed, wild cane of Tndia. Tt will be seen that i
this diagram certain conventions have been introduced which wil
require explanation, and for their elucidation we have selected
another diagram, that of a very strongly grown Yuba plant (Fig 1)

Yuba 1916 (14 months old)
One clump with two: planfs. Only the larger planlis dragn

€1 bics cs dedice <3 Cz2 @ diciciodr cide cisbaciacia be €5 B by bsbics e
. 1 \ [ 1 T ¢ ' [

\. Voo R M !

L

v
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\ '
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!
'
L
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HE I Voo
' v
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a+to+i6C +8d +e

Runrers b 42c+3d

Fig. 1,



PLATE XXX

M.

EM IN A PLANT OF SACCHARUM ARUNDINACE

DIAGRAM OF THE BRANCHING SYST
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which, it will be remembered, belongs to the p
cancs.  The canes and shoots tl
fangle, this being cauged by the gr

devloped & number of runners,

ansahi groy
1S plant were
€t growth of l2,

to be re
this diagram the main stem anq }, hran

ate marked by their appropriate letters at th
form of line is used for each, The N
thick line, bs by thinner lines, .

§ by lines 104
dashes, ds by alternate dots anqd dasles, s by dots,

p of Indian
a veritable
which  hag
ferred ¢, directly, Iy
‘hes of different ordeps
elr ends, and 4 different
ain sfem is Indicated by a
€ up of a series of
S5 (Plate XXXT)
by zigsags. The formulge were, from the first, merely intended
to give a statement of the canes at harvest, anq ouly these branct
i the diagram have letters uttacheq which would
form canes during the season, But, because of 4
taken In the dissections (that of t}e Fdue shown
days, and the work wag spread over severy]
many of them had to be dealt with some tiye lefare |
This 1s shown in the diagram. Thoge branches already forming
full-grown canes are brought up to tie upper limit of the ﬁgurol.
0f the immature shoots, those which are (-nne-f(::rming at ]
base and would have time to mature by crap time
at their ends, and the length of e 100t is given in fest,
All resting buds are ignored, as taking no partin the growth of the
plant, but such as have begun to grow, cither by great swelling or
actual bursting, are included iy the diagram.  Cape varieties differ
very much in their development of shoots ut the hase at reaping time,
some having practically none while otlers ]
them, and this character finds its place in t]
known, many deaths oceur In t}

1es
. inoyr opinion,
e lengtly of time
took some thyee
months each vear),

larvest time,

101y
are marked of
ach immatyre g

lave a regular sheaf of
e diagram,  As s well

e dense mass of the bunch, and
these have always received carefyl attention i the dissections, A

dead Trancl, s marked by a short cross line at its end, and a similar
tonvention g ap

blied to dead Tnds, which are sl
lines yy¢]

0WN a5 very short
'@ cross line ut the end. Lastly, in 1]

et struggle to place.
fhemselves iy 4 suitable space for unimpeded growth, shoots are
tapable (f

altering theiy position
are distinguishable by
PRt between ‘series of very

by forming tunners underground.
the intercalation of several long, thin
short ones, and occur before the cane
h)

These
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commences to increase in thickness. They are marked i the
diagram by thin lines placed under the elongating part. Where th,
cane is attacked by insects an asterisk i3 inserted, generally with lettery
indicating the kind of attack. Thus m. b. signifies moth-horwe
. a. white ants, and so forth. All of these conventions are illust rated
in the Yuba diagram, especially a large number of runners. owing t
the great effort made by b2 in its growth.

On the sheet containing the diagram of any plant dissected
various memoranda are written down, some of which are mentioned
here and others reserved for the next article. Tn the Yuba plant
described we have the following :—

Canes formed, a - 70 + 15¢+ 6d —+e.
(Canes at harvest, a + 7b - 16¢ - 8d e
Shoots not cane-forming. b - 3¢ 4 1d ke
Bursting buds, & -+ 13¢ L 48d - 25¢ - 4f.
Deaths, 2b - 9¢ - 7d.

Runners, b - 2 -1- 3d.

Considering the great irregularity shown by the plant in its
arowth, it is somewhat remarkable how nearly the canes at harvest
come to a perfectly symmetrical formula. The great number of
bursting buds shows how healthy the plant is and this is hore out
by the very deaths in such a large number of buds and shoots n
active growth. There are few shoots not cane-forming, which seems
to indicate that the plant is maturing properly.

It was early noted that the members of the Pansahi group of
Indian caues were marked by great regularity in their } vanching
systems, and sometimes the way in which the canes grew ws distin-
guished by almost mathematical evenness. Thus many facts of
interest in the growth of cane were first noticed in the dissections o
members of this group. It would have been impossible to bt
Qiscovered these facts in the Saretha group, although they wert
afterwards traced there too, for the Saretha varicties are V&Y
irregular and untidy in their habit, crossing and falling ahout in ever!
direction, showing many deaths and developing many e I
is somewhat curious that a similar distinction can be drawn befvee
the two cane-forming wild Saccharums of India, S. aridrnaced
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ani S. spontaneum (the other wild species of ths
solid ca,nes‘but are seen as great tufty of 81ass). There gre many
points of likeness between the formule of 2owth of Pansahi and
8. arundinacewm and there are also marked rege
those of Saretha and &, spontaneum, sy
genetic connexion between the two pairs respectively, Byt although
this certainly holds with the Sarethy.g Spontanem likel]ogs;
all attempts to find additional morphological connexiong ‘)et\\'eeg
Pansahi and S.  arundinaceum have failed completely,  Tnough
defails have, however, heen collecteq t, Suggestrtlmt‘the Indi;n
canes, at present classed together with t]e thick canes of e tropics
inder the species S. officinarum, may have avisey from severs]
distinct wild parents (some of which Jike S spontanen, are stil]
living. whereas others have not persisted in their wilg form),
while the thick canes may he the descendants of g different though
closely allied form.

We have dealt somewhat fully with the branching system
of the members of the Pansahi group of cane hecanse they are of
special interest at the present moment. This group includes, as we
have seen, the Yuba cane of Natal and, according to loca] descrip-
tions, also the dgaul recently imported to Natal from India ;
Kavangire also appears to belong to. and is considered by some as
identical with, Yuba ; perhaps the Zuwinga and oflier canes in Brazil
may also be included. These are canes inferior In many respects
to the thick, juicy, tropical ones, but it ix evident that thev have
their uses, hecause of their general hardiness in unfavourable condi-
tions, their great tillering power and suitability to the extra-tropical
tane-growing regions. It seems likelv, from the latest reports,
that they will enter more and more into the tropical cane industry,
wherever, for some reason or other, thick canes are having a
temporary set-hack.

In the nature of the case, the thick canes will appear to have ]
teceived Jogg attention than the groups of Indian canes, but this is
lv)ocause they have been taken together as one group in the dissections,
They have by no means been neglected, for as many as 53 plants of
Vious thick eapes have been dissected. They present, on the whole,

gens donot foppy
ass)

mblanceg Detween
ggesting {ho possibility of



548 AGRICULTURAL JOURNAL OF INDIA XV, y

a much simpler form of branching than the Tndian groups, and i
would be interesting to determine how far the differences noted iy
this and the next paper may be traced in different varieties of tropical
canes. There is little doubt that such differences exist, but ng
worl has at present been done on them in this direction. In Plate
XXXIII, fig. 1, the dissection is shown of the three plants of a vathe
poorly developed clump of a varicty of unknown origin named Jar
in South India. It isina young stage, but it does not appear likely
to produce any more canes at harvest than those shown. In Fig,é
on the same plate a first ratoon of Red Mauritius ready for cutimg
is shown and in both cases the original set is still attached 1o ﬂ;
plant, so that the whole system is displayed, including, in the ratoons
the cut ends of the canes reaped in the first year. Text-fig. 2 gives th;

Red Maurifius Ratoons

Two rafoon planls af Coimbalore (20 months old)

oe dos b3de d2 dsy di
\ . ,

i

'
[
t
'
i
'
'

1918 - 18 a+2b 1€

1915-16 B3 +1b

jate 11 - - besd 1916 - 4T . p+cead 2

Fig. 2.

diagram of this ratooned plant, the dots at the ends of the branches

signifying canes cut at harvest. There were three canes I
in the first year and seven are ready for reaping in the ratooned
plant, There are no shoots forming, nor are any buds burstig:



{a Java r‘]ump of canes, consisting of three p|an(‘<

Fig. 1. Dissection 0
51 months old

“Red Mauritins™ vatoon 120 month old

Fig. 2. Dissection of a
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are few, as only 13 can he counted in the {yy, years. The
d?a,ths on the right is also one of 4 ratooned Reg
d%agramd at the same time and place. It i
dissecte 1l developed plant. There were five ¢
more we ber of canes in the ratoon crop
but theTI}ll‘:rI; are 15 bursting buds, 10 young shoots,
case. hs. It would be a matter of great infeyest
63 deaths. nes could be carried one vear farther, ng 3¢ 1s to my
of these t::fu(iaas to which of the tyy would produee WOTe canes
mind g:;lause of the great number of eyt i the l)ijg'g.OI' plant.
then,. ted to compare the two With two yupmers WTVing af the.
One s brmp t the winning post.  Ope hus used wp every ounee of
same momznzvahﬂe the othCI‘CDaS plenty of Spare energy which ke Jag
his streﬂgjer made the best use of. . L
not howe od deal of this rather intricate description of thjg part
Now a g}‘; f the cane will, at first sigh, appear to be rather of
of the grOWt > stical interest, In (he pext article we shall study
academic than P;‘atChe canes of different orders of branching, and we
fo characters 0h not only differ i the Eapidity with which they
shall see that t eybut . jomts differ in length and thickness
grﬂw' and ma.'t;;e,ss of their juice at Larvest time.  These are 4]
anfl " tfh ’ nct fmportance m the crop, especially with regard to
gzz:jni?ﬂnirﬁe best time for cutting the canes,

Mawritiyg cane,
apparently o mye
anes in the fipg year,
ATE Seven as iy ], former
and s many as

if the growth



WATER HYACINTH : A MENACE TO NAVIGATION.*

BY

ETHELBERT JOHNSON,

Technical Assistant, Division of Plant Industry, State Department
of Agriculture, California.

Frorists in southern California offer for sale a heautify
aquatic plant called water hyacinth (Eichornia crassipes Sohns),
This plant, so highly prized in aquaria, and its near relatives, (i
pickerel weeds, have come into ill repute among navigators iy
tropical and subtropical waters, and more especially in the Gulf
States, where the enormous sums expended i clearing streans of
this pest have earned it the name of “ nullion dollar weed.” The
history of its establishment is not known, but it was certainle
introduced as an ornamental aquatic, and 1s said to have leen
planted in a pond near Falatka, Florida, where it soon became so
abundant as to necessitate control measures, and it was taken wp
and thrown into the St. Johns River.

In addition to interfering with navigation the abunuance of
water hyacinth in the St. Johns River and s tributaries at o
time caused an annual loss of about one-fourth the value of the
logs rafted down the river froni the valuable forests of cypress. pine,
and red cedar hordering on that stream.  The fishing industry also
suffers, because of the difficulty encountered by fishermen i setting
their nets. In time of flood, the bridges have sometimes heon foo
Tow to allow the collected mass of plants to pass under, aud the

* Reprinted from the California Moathly Bulletin, Yol IX, No. %
(550 )
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pressure has overturned them, Moregver, and decaying
vegetation has been declared 5 Mmenace to health sanita&on
av it not only affords & shelter and hreeding ’

. : g place for <lisease-carrving
fnsects, bub interferes with the disposal of sewage,

—

the rank

Fig. 1. Water hyacinih (Kickorniu crassipes Solms,),

A description of the plant and its habits, with a view to congi-
dering the possibility of its becoming established in (he navigable
streams of California, and a consideration of the methods wherehy
1ts control has been attempted, is the object of this Jraper.

DEescriprios,
The plant is a floating perennial. the leaves forming in rosettes
wually one to two feef in height from the surface of the water,
The Teaveg are of two kinds: those Delaw the surface of the water
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are long and narrow, while those above the water line are usnally
broad, obovate to nearly circular. The leaf stems are enl::ge
into oval bulbs filled with aircells, especially in young plants ang
when the plants are growing in small groups. When the leaves are
crowded the bladder-like petioles are not so large.

Fig. 2. Aninland creek completely covered with water hyacinth.

The stem which hears the flower is about a foot long, with 4
single leaf and several wavy-margined sheaths at and ahove the
middle. This stem bears about eight fowers in a loose terminal
spike. The flowers are funnel-shaped, pale violet in colour. with six
lobes, the upper of which is larger than the others and has un ita
large patch of blue with an oblong or pear-shaped spot of hright
yellow in the centre. The stamens are all curved toward the ti,
three of them long and three short. The seed pod is three-celled,
becoming an egg-shaped or clongated capsule with the withered
perianth remaining attached.

* The plant produces numerous seeds. At maturity, the sten}

bends so as to immerse the pod. Propagation is also by means
runners which send out roots from the nodes.
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The roots are of two kinds: horizontal roots, which are often
ihick and fleshy and pieces of which will grow readilv : and vertical
roots with a slender, wirelike stem, often as long as t;\'u feet. covered
with small fibrous roots which give them a feathery HIJ};(‘;n'unce.
The roots are exceedingly numerous, forming a dense Dnushv niass,
Where the water is shallow, the roots penefrate the sl aud becone
anchored, but in deeper water they float frecly.

The tops are easily killed by frost, for the plant 13 a native of
tropiCal South America, but the root systems is kept ulive by its

. . A - . . s
{pupersion 10 water. The growthis most vigorous in spring. - During
[ ) ring

Fig. 3. Floating wassas of water hyacinth,

the season of low water the leaves become vellowssh and growth
appears to be vetarded.  After the plant has been established i any
locality for a number of vears, the growth is less vigorous than when
voung, but after u flood it resumes its Vigorous growth in response
tothe new supply of nutrient material.  Itis quite sensitive to salt

water, but thrives in subsaline or brackish water.

CONTROL.

The water hyacinth is o abundant W Florida, Louisiana,
and Texas as to obstruct navigation in the waters emptying into the
Gulf of Mexico. Its eradication was entrusted i 18899 to the L'uited:
Btates Engineer’s Office of the War Départment. 10 which was given
“authority to remove the plant by any ¢lemical. mechanical, or

other means whatever.” From that time the Engineer Office bas
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worked continuously on eradication, and has spent hundre(, of
thousands of dollars in attempting to remove it from navigahl,
streams.

No method has ever been found which will completely Teigve
the plant at a reasonable cost, although every known che,jgy
has been experimented with ; but the solution which has been iy
most effective is an arsenical spray.

The water hyacinth is eaten with relish by stock, and in Floyg,
its use as a feed had become so well established that it was considereg
necessary, in making an appropriation by the Rivers and Maying
Act of 1905 for the removal of the plant from the St. Johns iive
and other navigable streams of Florida, to insert a proviso that -
chemical process be used injurious to cattle.” It was at first attempted
to break up the masses of the plant and push the pieces inty t}e
current, but this was found unsatisfactory and exceedingly expensive,
Since 1909 an elevator fixed to a barge has been used which gathers
the plant in much the same way as kelp is gathered. Fixed boows
are maintained across non-navigable streams to prevent the plant
floating into navigable streams, and movable and seni-autonatic
booms to prevent its floating from one navigable stream into
another.  Labourers and watchmen are employed to detect. or prevent
the spread of the plant.

In the other Gulf States, the wse of chemicals is not prohibited.
and although some difficulties are encountered by owners of stock
along the streams allowing their animals to cat the sprayed plut,
with fatal results, in general loeal co-operation is obtaned bn
combating the pest.

In Louisiana, two harges. propelled by gasoline launches, and
equipped with tanks for mixing and pumps for spraying the chemical
solution, are kept continually in service from about April 1 te
December 1 of cach year. It is necessary also to maintain boows
across the stream as in Florida,

To make the solution used in spraying the water hyacinths
600 pounds of white arsenic and 600 pounds of sal soda are placed i
a tank with about 600 gallons of water. The mixture is hrought
to a boil and kept boiling for two hours. It is then draived
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ol and diluted with cold water to 9,600 tq
 the strength of solution desired,

For spraying the solution over the hyacintly duple
ounp 4} inches hy 22 inches by 4 inches i Hsed],
m_ply steam hose and a Fuller 1oz, which i desionad 1, give
very fine spray. The pressure on the Jy,y, ; Bonstally 50 pounds,
()n’ warm sunshiny days, one gallon of the diluted salition is
ordinarily sufficient to destroy ten squa%'o ‘\'4‘11‘115 o Ivacinths, 1t the
day is cloudy or cool, a larger quantity i By, Whepe (he
hv:mint«hs are very tall, the sprav does 110 reachi the sligrter Phants,
and @ second application hecomes pee ST 10 e,
killed at first. In the year ending June 30 1919,
5pm}ed 1,613,383 square .‘f”"lf of the hvacinti iy Loulsiana waters,
using 201,908 gallons of solution, at a 1411 vt of $ 1346421, o
§0:0083 per square vard,

In spite of the enormous QUanTtes

F2000 gallons, depending

ex \\1»1‘thin«rtml

With one-ine h

those 1ot
the two Lurges

<ol this pest destrayed

nually since the work was first umlum]\on 1899, it is still neces-
an

sary to repeat the control weasures vear after vear, S mxidious

this floating menace to navigation rlmr wherever the strictest
is ‘
witions are not observed. @ stream o harboyy may he over night
preca : :
rendered impassable, |
It is hardly likelv that this tropeal plant coldd hecoe
u ) R ‘ '
established naturallv in the waters of the S cramento and San
S
g y > Uit r once
Joaquin rivers in ((xhhnmn but it is exty etely probuble drat if ¢
transplanted here. it would spread 1a pidlv and soon prove as great
; ,
amenace to navigation as it is in the waters emptving into the (ulf of
« G

Vlexico.



BRITISH CROP PRODUCTION.*

BY

EDWARD J. RUSSELL, F.R.8.

{Concluded from Vol. XV, Pt. IV, p. 459.)

FoppeEr and hay crops play a more important part thy
cereals in the economy of the farn, because they are the raw nute.
rials for a highly important part of the farmer’s business—the
production of meat, milk, or butter. They are too bulky to trans

port in any quantity and farmers use only as muchas thev then
selves grow. The output of meat and dairy produce is, therefore,

limited by the quantities of these crops at the farmer’s disposal,
The quantities produced just before the war and in 1918 were :—

Production of fodder und hay crops.

Swedes

Mangolds

i
|
!
|
!
Hay (temporary).. |
Permenenb grass . . l

YIFLD PER ACKE

ACREAGE, MILLIUNS OF

1908-17 ACRES
England! United  Engtand and United
and  Kinglom Wales Kingdom
Wales | . e
Tons | Tons L1 1918 Lol 0 1918
i
% e 1_____.
130 | 1k6 1M (1500 175 1 160
195 | WS L 03 . 04 05l ‘ 050
Cwt, } Cwt. :
201 | 322 0 155 145 L 200 | 280
226 ] a0 o479 430 L o6an | 593

* Discourse delivered at the Royal Institution in February 1920, Reprinted from 3!

dated 15th April, 1920.

( 966 )

Total
|n:uduce,
millicn s f tons

|l

Yl |
L
op2 |2y
0y 1 10
i
i
vz 4
2 lw &

ury
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Like cereals and pot;a,toes, these crops e geatly affected by
artificial fertilizers, especially by phosphates, whic] ;
onlv the yield, but also the feeding valye per ton,
sht;“'n in the case of swedes und turnips, whie), recciva g large
of the superphosphate made in thig country, My
remarkably well to potassic fertilizors and to salt
to be learned from a systematic study of the mfluence of artificial
munures on the composition and feeding value of 1],ex crops under
the varied conditions of this country,
A [lurther reason for the import

! inerease not
This ix m'ikingly
part
golds respongd

. There s much

Mt part plaved v these
crops in the economy of the farm s ] they profonndly et

the fertility of the soil. Thev dy y remove from e il
all the fertilizing constituents which must T add
maximum growth; some of thege constitue
in the coil to benefit the next 0P & 1are instance of double
effectiveness  for which the farmer ought to I profoundly
thankful. Tn the second place, even the fertilizing  constituents
not entirely retained |
the aimal; considerable quantities are excreted and
the manure, and again are added to the il T)
the possibility of constant improvement of {]
crops  enable more livestock to De kept,

ed 1o secure
nts arve left Yehind

which are absorbed by the crop  are ¥

ass nlo
lere is, therefore,
e soil ; larger fodder

more livestock make
more manure, and more manure gives still larger crops. Tt s

sometimes argued that meat or milk production is in some w
opposed to corn production. hut on this method (]
antagonism ; on the contrary, each helps the other,
of more meat is eonsistent with. and indeed invo
of more corn,

ay
lere I8 no
The production
Ives, the production

The simplest way of utilizing aninal excretions without 'loss is to
allow the animals to consume the crop on the land where it grows,
and this is frequently done excepting where Ihersoxl Is so sticky
3 to become very unpleasant in wet weather, Sheep are the best
animals for the purpose, as they are easily penned in by light hurdles,
these heing moved as cach portion of the field 1s cleared ; this folding
182 common occurrence on the chalky and sandv soils of the Southern
aud Eastern Counties.
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Bullocks are less tractable, and cannot be enclosed by okt
hurdles ; they are, therefore, generally kept in yards, roofed i, it
possible, but oftentimes open, Sufficient straw is added to previde
them with bedding and to soak up the excretions, In this Way the
fertilizing constituents of the straw as well as of the food are retuned
to the sail.

Tn the case of dairy cows the treatment is rather differont .
they have to be housed properly in quarters which are sometip,
palatial, and for hvgienic reasons they are allowed but little bedding,
Their manure is removed once daily—sometimes oftener the

primary object heing to get it away withont contaminating t
milk.  The investigations already veferred to for which Lord Elvedey
provides the funds are now heing extended to the dairy farm to see
how far it is possible to save the manure without prejudice to .
purity of the milk.

In the old days. when farmyard manure was the only manure
and the old type of implements alone were available, farmers had t
arrange their crops on « definite plan in order to get through their
work and maintain permanently the productiveness of the i,
There thus grew up a svstem known as the rotation of crops, which
contributed very largelv to the agricultural developments of the
sixties, and ultimately became a rigid rule of hushandry strictly en-
forced over large parts of the country. Modern cultivation imple-
ments and fertilizers justify much more latitude, however, and no
good farmer ought to be restricted in his cropping, provided, of course.
that he maintains the fertilitv of his land. Tt is sometimes a
convenience on the dairy farm to grow the same crop year after vear
on the same land and the Rothamsted experiments show that this
can he done excepting only In the case of clover.  With this exception
there is nomore need to have a rotation of crops than there isto
have a rotation of tenants 1n a louse. [t is essential, however
that the land should be kept free from other competitors and from
disease germs.  Freedom from competition means the exclusion of
weeds. In the old days this had to De effected by periodical bae
fallows. Nowadays a different course is possible ; modern cultive
tion implements worked by a tractor allow great scope for the
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suppression of weeds. There is, however, gne “ro
grown periodically to ensure the hest results— cliper o
of clover and grass. Clover affords valuable foo for cattle
winter, and it also enriches the soil iy, hightv valua
organic matter.  Much of thisis the work of {]
equally well be done by. grass‘?; but the enrichment iy yi
the work of bacteria residing in the nodules in the ¢
is unique among the phenomena of (]

Unfortunately, clover, unlike othey CTOLS, cannnl he
frequently on the same land, and. consequently, the f
to make as much use of it as he would Iy
many years been trying to increase t]

P that must he
2 mixture
during
lile nitrogenang
1 plant itself, and conld
rogen s
OVer-Taots
army,

g]\‘l\\'l]
AMNEr 1s ypalle
e Investigators Jigve for
e effectivenesy of the
organism, but without resnlt. Inoculation of the soil
strains has been tried, Dhut it was wnsnecessful iy g country,
although results are claimed in the Upjtaq States, The problem
has recently been taken up at Rothansted. and one reason found
for the previons failure. The oreanism s sever,
life-history, one of which is a period of Test;
a long rest, others a shorter one, and [y,
vouring to find out how (o increase e activity of the organism in
the soil and ensure that its work shall be done,  Attention is leing
devoted also to the causes of failure of 1]
furnishes some of the most important
hefore us,

clover
with vingent

al stages in its
some conditiong favony
H. G Thornton s endea-

e crop. The clover crop
woblems in aralle farming
In the meantime, a working solution lies in growing an admix-
ture of grasses with the clover. This reduces the risk of failure
while considerably henefiting hoth soil and farmer.

A typical arable district is thus « busv reglon i which both
lamers and  workers are kept constantly  occupied.  The crops
claim attention gll through the vear. and particularly in sunimer,
while in winter the animals need attention.  Four or more.men
ean he regularly employed per 100 acres. An organized  village
life has developed, having distinetive characteristis of its own and
Presenting endlesg scope for the intelligent social worker.,

(irasg farming, on the other hand. stands out i sharp ('nn‘tmst
With all this, The grass farmer puts his animals into the felds,
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and Nature does the rest; when they are fat he sells them to t},
butcher. It is essentially summer work ; the winters are left fre
As no man can long remain idle, there has been an extemiw;
development of hunting and its attendant occupation, horse-breciny
in the English grass regions. While the grass farmer’s life is noi r]“
idyllic joy, it is, at any rate, free from much of the worry ayq
uncertainty of arable farming, and it brings in sufficient monev 1o
ensure a modest competence. One can quite understand . the
reluctance of the farmer to quit this path of safety.

If onc could accept the doctrine that a man could do what he
liked with his land, the grass farmer could be left alone and reckoned
among Virgil’s too happy husbandmen. But this doctrine is nos
somewhat out of conrt, and the needs of the community have alyg
to be taken into account, From this point of view grass husbandry,
in spite of its safeness for the individual farmer, is not so good for tvle
community as arable farming, gince it i3 less productive per acre of
ground. "This was realized before the war, and was vividly Trought
to the notice of farmers by &ir Thomas Middleton, who drew up the
following table :—

Number of persons who could be supplied awith energy for oie
year from the products of 100 acres of

Poor pasture converted intn meat . . . 2-1
Medium pasture ditto - . 1211
Rich pasture ditto e ‘e 2500
Arable land producing corn and meat . oo 0=t

The area of rich pasture 13 very restricted.  An improvement
can often be made in poor and medium pasture by the use of hasic
slag, by drainage. and in other ways, but the results could probably
never surpass those now ohtained on rich pasture. None of them
approach the results obtained on arable land.

During the war, therefore, the policy of the Food Production
Department  was to convert grasstand into arable, and much W
done ; but now that the element of compulsion has dis;\p}.)t‘i‘ﬂ'ed
some of the arable has gone back to grass. Tt is not that the farmer
is trying to avoid work ; he is impressed by the greater pisk of arabl
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ming* and, above all, he desires to keep to the well-established
Prin('iple that his system of husbandry muyst suit the Joca] conditions,
This s strikingly shown by the following returns from lazge number
of farms i—

Collected by the Agricultural Costings Committee,

———
Income Expenditure I‘rnfitT ‘ R
i { :
~ Per acre per acre per acre p;lr]g::,
‘ —

EyxorAxD AND WALES— [ 3 i_’ d. £ 5 4 £ d s g
Wised farms 125 10 g q [ L
Dty farms R I I T T b
Corn and gheep 707 1 T4 10 [ R L
Large sheeg farm T 4 3 017 ¢ 0S5 A
Ml-Scoltis A 10 9 1 15 10 I 4+ n 7

9

The profit per acre from the large sheep farm is sing
but it is large in proportion to the capital and the e
and, given a sufficient acreage, the farm is more lucrative than the
more risky mixed or dairy farms. The risk of corn production can,
and probably will, have to be met by some system of insurance or

guarantee, but the need to conform to local conditions wil)
remain,

in itself,
xpenditure,

always

The problem therefore arises: Can a system of |

mshandry
be devised which suits the natural conditions as well as grass, and
i as productive of total wealth as arable crops * T believe this can

be done. Grass is not the only crop adapted to moist conditions or

* On our ordinary farm at Rothamsted (distinet from the experimental land)
ditore on arable land s continuously incre
The figures are 1+ —

the expen-
asing, while that on the grassland is much less.

1913-14 1017-18 1918-1¢

£ . £« £ s

Wheat 537 10 14 Mo
Oats 8 4 & 7 4 3
Boots 1710 2 18 @
Patatoey 21 1 o 6 0
Crass (hay) 3 19 416 60
(grazing) 2 15 24 30

Dircet wagro payments account for about {0 per eont. ot the expenditure on arable land,
bt for less t o

han 15 per cent. of that on grassland,

1 Ingluding change in valuation.
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heavy soils, and appropriate for the production of meat anc yjj
Many other leaf or root crops serve as well, some of which yield m\lCl;
more food per acre than does grass. Vetches, rape, mangolds, ky,
and marrow-stem kale can all be used direct, and there are Y‘ariou;
mixtures of oats with peas, tares, vetches, etc., that can be foii green
and made into hay or silage as the farmer may wish. The nse
these crops in the place of grass for the feeding of livestock is knowy
as the soiling system.

We are only just beginning to discover the combinations of
crops best suited to particular conditions. An interesting experiment
is in progress at the Harper Adams Agricultural College, which
however, should be repeated elsewhere. Each crop is governed by the
same general laws as hold for cereals. In each case the yield ang
feeding value can both be increased by the proper use of artifics]
fertilizers, and there is the further possibility of great improvement hy
the plant-breeder.

It is in this direction that T think British agriculture will develgy
in the future. The system is strictly in accordance with the laws of
gcience, and therefore it needs a minimum amount of artificsl
support. It gives the farmer abundant scope for the production of
livestock, which he has alwayvs regarded as his sheet-anchor, and the
community an abundant production of food per acre. Most, impor-
tant of all, while retaining the best features of our present arable and
grass systems, it allows of considerable further development.

T shall not venture any opinion as to how far we conld gonn
feeding ourselves. The accompanying table shows what e did
hefore the war, and what, on our present technical knowledge, we
could do now, assuming that the insurance problem of covering the
extra risks of arable farming were solved, and assuming also a
reasonable increase in the efficiency of labour.

Tn this country we can certainly hope to find the solution of the
insurance problem, and I hopeand believe of the labour problen
also. Our output per acre of the arable crops is distinetly above
that of many other countries, though we no longer lead as we did in
the sixties. Our output per man, however, is not particularly good,
and is open to considerable improvement. Those who know i
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agr-oultural labourer })est have the fyljegt faith that pis
quuiities will enable him to rise to the new levels of industy;
ity which the man of science and the engineer |
Briﬁa’h agriculture. There are anxjoys d
and sympathetic treatment the difficylti
future assured.

terling
al capa-
Ve opened ont fop
ays ahead, Iyt with wige
€5 can be solye and our

-

Consumption and production of human Jood in 4je 1,
Million tons per annum,

Moy, PRODUCTIOY

tled Kingdom,

Consumptirn
I (1909-13)

I're-war 1910% Estimated
attainable

S

Wheat, batley and oats .. ]:f (133 0 10
ther ccreals 35 o N
gotatuttn’ 55 +y i 70
Dary produce 52 + ‘ - 0

Meat 30 I's

¥ Mr. MeCurdy gives the following details for 19]9 (-ee Tines, February 13, 1920)

Constmption and production of food {0 the Uit Kingdow, 1919,

Pravontion oF HOME-GROWX 4xp

Extim e total DIFHETED PRUDUCE INCLUDED
Commodity consumption - - - - - —-
Home.grown Tmported
|

Tons Per cont, Per cent.
Wheat, . .. 7345, 000 27 1 T:?
Barley .. . 1436000 4 | i
Onts . . 1247000 02 ; 8
Beef and veal .. .. 405,000 6 i B
Muttonand lamh ., . 368000 . X i‘]}
Bacon aud hamg . .. 000 l | ;-)
Rutter .. .. JRXTT 5% ! 42
Cheese 143,000 3 70

Yoles, Cercals : The quantities are given after deduction for seed, and in the cases of wheat
for tailings also. Bacon : Tha quantities given are for bacou as smoked or dried.



THI ORIGIN OF THE SUGARCANE*

Tracine the passage of any cultivated plant from its wild
conditions is always a fascinating amusement. Language, history,
botany, all three Jines have to be carefully followed out, and it 15 oniy
by the convergence of the three that any certainty can be at'mine(i,
especially when the cultivated form is no longer directly traceable
to any wild ancestor. In the case of the sugarcane, all three of
these lines are available in south-eastern Asia, and the result arrived
ab is that the sugarcane is thought to have arisen from a wild grass.
widely spread over India and the parts of Asia east of it and extending
over some of the islands of the Pacific. The presence of a very
ancient language and literature in India has perhaps somewhat
obscured the claims of eceanic islands which have none of these
advantages. As to whether the Pacific Islands have a right to be
considered as a home of the original plant from which the cultivated
sugarcanes have arisen, this must be left to the last named lne
of study, namely, that of botany.

Saccharum spontaneum is the only wild species in the genus
which has close botanical relations with the sugarcane, which is
pamed botanically Saccharum officinarum. It is found in every
part of India and shows itself remarkably sensitive in its varieties
to the moisture of the locality. Thus in the Punjab it is a small
wiry grass which causes considerable trouble in the fields ; this forn
extends as far as the Central Provinces, but further south it 2
confined to wet places, ditches and river banks, and shows no inclina-
tion to become thicker and more cane-likein the tropical conditions

of the Madras Presidency. In Bengal, Assam, and Burma, howeve
e -

* Raprinted from the / aternational Sugar Journal, May 1920.
( H64 )
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ghere the air is moister, a numberof thicker forms
 proader leaves, some of which, such as that met with in the ponds
around Dacca, show a close approximation to the more primitive
roups of indigenous Indian canes. The botanical evidence, therefore
sugeosts thab the transition from the wild to the cultivated forn, ma}j
be 1ost reasonably sought less in the tropical parts of India thap
around the north of the Bay of Bengal, and this is (he view usually
held. Even in the Punjab, where the wild cane is o field weed, the
cultivator points to it as the ancestor of the sugarcane, and there
is some evidence that in former times the thicker Bengal form wyg
occasionally crushed, on the banks of the Hooghly,
juice.

But the fact must not be lost sight of that there are g number of
distinct groups among Indian sugarcanes, and it is only in the
primitive Saretha series that this line of derivation js clearly seen.
Many of the members of this group show marked resemblances
to the wild Saccharum spontaneum. The varieties differ a great
deal among themselves and, starting with primitive forms in the
Punjab, extend east and south ever increasing in size as they approach
more congenial conditions of climate. The Sumnabile group, with a
similar distribution, show some evidence of being derived from the
same source, in that its most primitive forms in the Punjab are
with some difficulty distinguished from the smaller Saretha varieties,
But the connexion between these two groups and the Mungo, Nargor,
and Pansahi are obscure, and if thev are to he traced also to Saccha-
rum sponfaneum one can only suggest that, at some former time, the
whole species passed through a mutational period whereby a series
of neéw forms were developed which have served as the starting
points for these three groups. Thev are among themselves much
more homogeneous, and as distinguished from the Saretha and
Sumnabile give rather the impression of being merely cane varieties
which have undergone slight modifications through being long grown
under special climatic conditions. They would thus appear to be of
later origin and are, as might be expected, much more restricted in
their geographical range. The same line of development might-
be suggested lastly for the thick cane group, if we are to regard

are found wit},

for its half-sweet
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them also as having arisen in India from a wild ancestor. But it
occurs to the writer that, in considering their characters, we may
have to look to another place for the origin of the tropical *ormg
The common origin of the whole of the cultivated sugarcanes g
assumed at a time when no careful morphological studies hac beey
made of them. During the past eight or nine years this part of gy
knowledge of the sugarcane has made great strides, and variqy
systems of natural classification have been worked out, founded o
variations in the character of the different vegetative organs of the
plant. A serious attempt has, at the same time, been made to {om
a continuous series, conunencing with the wild Saccharum sponto-
newm, passing through the indigenous Indian canes, and culminating
in the thick tropical varieties which form the main sources of on
commercial sugar in the tropics.

In many sugar-growing countries, where the conditions have
proved adverse to these comparatively delicate thicker caneg
members of the Indian groups have eflected a footing. The mos;
important, from our point of view, of these introductions has been
that into South America, for it appears to have oceurred so long ago
that no one can say exactly when it took place; and it hasenly
been by the exact study of the Indian groups that the source of the
immigrant has been definitely settled. This throws some light upon
the theory, somewhat loosely held, that the thicker tropical forms
have been derived from the more primitive Indian forms by long
acclimatization in warmer, moister regions, Influenced by this
belief, a series of the North Indian forms were brought down fo
Madras some eight or nine years ago, and grown continuously under
the same conditions as the tropical canes usually planted there.
It was desired to see if any changein the direction of thick cane
characters would take place. 'The period is of course far too short for
any reliable opinion to be formed, but it may be recorded that there
appears to be no trace of any change. The discovery that the Soutd
American thin canes were of the Pansahi group, still retaining all
the peculiar morphological characters of -that class, was at 0%
recognized as of importance in the enquiry ; and it was this that st
suggested to the writer that the gulf between the Indian caes
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those of the tropics was insuperable within the lim
time. The idea of a separate origin of the thick cane group has
recently been strengthened by an appreciation of the fact that :xt
one time and another, the finest of the tropical canes have b,e;n
received from among the islands of tle Pacifie, where no careful
agricultural selection was likely to occur, The supposed origin of
the Bourbon cane from Malabar need not be taken very seriously
for anyone acquainted with the character of the canes growing the;e’
will find it difficult to believe that such g form could have heen othe-
wise than a temporary introduction by the Portuguese, if ever it got
there. Quite recently a magnificent series of ney canes, fully equal
to any that have brought wealth in the past to the cane-g;vrowing
countries of the tropics, have heen discovered in the unexplored
recesses of New Guinea, a place Suﬂiciently remote to make it
practically impossible that these could have heep derived from
India. We are driven then to conclude that the thick cane group,
essentially different in so many respects from the indigenous Indian
ones, has arisen from a separate centre, namely, the mount
islands of the Malay Archipelago and Polvnesia,

its of agricultura]

ainous
It is interesting
to note that Saccharum spowtanewm is recorded as indigenous in
many of these islands as well as in Tndia, so that we have still the
possibility of this species heing the ancestor of the thick cunes.
- But it seems to the writer probable that, in the absence of connect-
ing links, it is more reasonable to assunic that the thick canes as a
- group arose rather from an allied species now lost in the wild state,
This separate origin would do awav with the anomaly that, while
in the Indian series the capacity of producing fertile flowers and
seedlings steadily diminishes with distance from the wild form, it
returns in full force with the thick canes, which in any connected
series from a common origin would presumably be the most highly
developed of the cultivated varieties and groups. [C. A, B]
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THE GINNING PERCENTAGE OF COTTON IN ITS RELATIO |
TO THE SEASON.

DuriNe the past four years the Padu Experimental Station
(Sagaing District, Burma) has experienced one exceptionaily y.
favourable season for upland cultivation, and in that season the
ginning percentages as well as the yields of all the cottons under
cultivation uniformly dropped. The writer has nowhere seen it
recorded that the character of the season has such a marked influence
upon the proportion of lint to seed and he is seeking to know whether
this has been the experience of others. '

In the accompanying table it will be seen that, whilst the relative
ginning percentage of the different strains remains nearly the same,
they have each dropped roughly about 3 per cent. during the year
1918-19. In the following normal season those of which the cultive-
tion has been continued have returned to their normal gining

percentages of the previous years.

( 563 )



569

_ | i

L3.6u tawe 1O8 Cav | SN
. — e —— ! N |
) () - ! ) wonp !
L9-5¢ () () | ) | roge (y) dn o) opqernoay
@) | g () G NG ()
i !
SF-E8 LL-1¢
— [I-6% (i1t prw prupda dop nosicgs
18-85 [ X HUN AL Cpogneg
TIPS pwg pue (Sogour g og)
| Paooar o pwadood - pupuneyg
w0
= %3¢ 63-98 GL.9% Lu.on [&-re ! DR 4 fip- € T nonean o punidn oy opqe
m. | [ NOAE AuoA UosEss (soyour
= . | GU-88)  PoOn NloAa [rejurey
86-08 8F-£€ 12-98 .oeLge 1866 U SH I T H S 7 SR 2t IR Y P - uonra
| ] “omo puedn oy apqeInosuy
| L sopour ge.ge) Aseoy  qrepuiy

arnyxIoy SOIG "ON | LO1Z "ON | 901% ON | €01Z ‘oN _ QO0Z "ON | €00g "ON | 200 "ON 100G "N

29[eR D210 BET RN BEYE DI 3 3 =

{8007 UOMP3ARY | WONPI[IF | UOHIIPEE | uonoopy | uonaalay | UONIG | WIS UOTIo[aY 118juTex spauFor we Ajjeroadss)
- i | SUOLIIPUOD DBWI)

T 056161

T 6GI-BIGT

©T o 8I-LI6I

T LI-9181

hsw

NOLLOO 0 SIAODVLNUINIJI DNINNIL) *

“UOSDIS 0] U0V Wy UONOD [o sabvpusoiad Buruury



570 AGRICULTURAL JOURNAL OF INDIA XY, ¢

The Padu Experimental Station is situated in & dry tract growing
principally wheat, gram, cotton and sesamum—the two last heing
cultivated almost entirely on the coarse, red, sandy soils o the
uplands only. The rainfall is a capricious one, and if it be the cag
that the season has so marked an effect the ginning percenti.o of
cotton from this region will be very difficult to maintain fron 4}'ear
to year. [E. THOMPSTONE.]

* %
AGRICULTURAL EDUCATION IN MADRAS.

Tk question of attracting a better class of students to the
Agricultural College at Coimbatore has for some time past been under
consideration of the Government of Madras. The present courses at
the college were introduced in 1914 when the old three years’ course
was replaced by one extending to three years and a half. The first
two vears of the course formed in itself a separate (certificate) course
mainly devoted to agriculture, while the remaining one and a half
years’ coursey devoted to sciences allied to agriculture, formed 2
continuation of the first and qualified for a diploma. The working of
this course and the standard atlained by students admitted under it
have, however, heen the subject of some discussion, and the Local
rovernment have now decided that the certificate and the diploma
courses should be separated from the heginning ; and that, while the
qualification for admission to the certificate course should ordinarily
be a Secondary School-Leaving Certificate, that of the diploma cowse
should De the Intermediate Examination of the University with
Physics, Chemistry or a Biological Science. The Local Governiment
have further authorized the Director of Agriculture to avard
annually scholarships of the value of Rs. 25 each per mensem {0
students not exceeding twenty in number. Tt has also been decided
that tuition and lodging will, as leretofore, continue to be provided

free of charge. [EDITOR.]
-

SEED ELECTRIFICATION.

Mzssrs. Surrony axp Soxs, Reading, have pubhshed i
interesting contribution to the literature on seed electrification. This
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LOW-GRADE SUGARCANE MOLASSES {BLACKSTRAP).
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: , , : feeders in this country
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value and, consequently, wasted, so far as its feeding imporiane,
was concerned.

The use of molasses as an appetizer and tonic for stock has heey
in vogue with owners and feeders for quite a length of time, however,
but as a food nutrient of the carbohydrate class, its extensive an(i
intelligent adoption @ates back only to more recent years, and itis
being utilized now, not only as a regular ingredient of mixed rations
on plantations and farms, but by the commercial world in the
various so-called ‘ sweet feeds ”’ that are to be found upon the
market.-

Tt should be understood, however, that while blackstrap is a
most valuable food of its class it is not a perfectly-balanced foed in
itself, as it supplies, In the main, only one of the nutritive elenients
(carbohydrates) of a mixed and balanced ration.

Tt is valuable for at least four very good reasons, viz., (1) its
palatability ; (2) under normal conditions, its cheapness as a source
of the carbohydrate element-sugar ; (8) its high carbohydrate con-
tent approximating 53 per cent. ; and (4) the almost complete
digestibility of its contained carbohydrates.

[t is the writer’s opinion that the marked success which has
attended its adoption during the past number of years is almost
wholly due to 1ts palatability ; its condimental effect in promoting
more perfect digestion of other feeds fed with it ; and the readiness
with which it can be absorbed into the blood system of the animal
for purposes of nutrition.

The earlier analysis of blackstrap showed a somewhat Ligher
percentage of carhohydrates—sugar ; but owing to the increased
efficiency in the process of producing sugar to-day, the percentage of
its carbohydrates has been reduced to some extent.

The following may be taken as an average of its composition at

the present time :

Dry matter Water Ash Carbohydrates
% P Y% %
1175 2225 513 5358

Some years ago the writer addressed a questionuaire to some

forty-seven ‘large sugar-plantation-owners in Louisiana to Y to
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obtain some more or less definite informa
mizht have had after utilizing their 1) 1 feeding (f
theit work mules, the number of which approximated 450 ]1\1':\11.
In the replies received, practically Everyone conceded tq 4 ConNsi-
derable saving in the amount of his feed hills ranging from tey, ¢,,
fifty per cent. or more ; and all seemeg to refer to the marked
diminution in the number of cases of dietetic troubles;, such a4 colic.
etc. ; and that the health, and, therefore, ], capacity of the anjya |
for work, was very much improved,

One could scarcely wish for a higher endorsement of gy foad
product, in the case of horses and mules at least,

The feeding of molasses is not now confined to |
mules, however ; it is being used wit}, equ
in the dairy ; in the hog-pen, ete.

From™inquiries received, it would seem thay
hitherto accustomed to the use of molasses do not appeat to quite
understand how it should be used to the best advantage,

Here it may be stated that its economic use would depend upon
the availability and cost of other carhohvdrate concentrates,

~ For example, if corn should he expensive, and molasses consi-
derably cheaper, it would reduce the cost of 16 Tation if part of the
corn should be replaced by its equivalent weig]
sgar in the latter, while not quite equal to in amount, approxi-
mates the starch in the corn, hoth of which Lave the same chemieal
composition, However, we do ot deem it altogether advis-
able to make a complete substitution ; hut a partial substitution

will frequently economize in the use of corn under high-priced
conditions.

tion regarding resylts 1)

l(“\'
ackstrap in t}

10rses an
al success in the feed-lnt

some feeders ot

it of molasses, as the

Again, it is better to feed miolassos where the other ingredients
of the ration are ip a crushed or mealy condition so as {0 insure
better Mmastication, or chewing of the whole. When fed with whole
grains alone, such as oats or corn, there is a tendency or liability on
the part of the animals, especially horses ov mules. to  holt theiy
food without, the necessary chewing of the grains.

For different classes of animals, we submit the following
example,
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For horses or mules weighing 1,000 Ib. doing hard’ work a4
per day:
Lb.
2 (‘ottonsecd meal,
6 Cracked corn or chops,
6 or 7 Blackstrap,
19 Peavine, alfalfa, lespedeza, or any of the good leguni-
nous hays. '
[W. H. DALRYMPLE in the Louisiana Planter and Sugor
Manufacturer, Vol. LXIV, No. 20.]

*
* ¥

A NOTE ON SOME PRELIMINARY EXPERIMENTS FOR
STUDYING CROP IRRIGATION.

Tae usual bed method of irrigating garden crops in the Bombay
Presidency, even when small ridges are made and the water is
impounded, is open to many criticisms, chief of which is that it
causes the formation of a crust. when the water sinks into the soll,
from which evaporation goes on at a rapid rate. Moreover, whie
the water is standing over the soil, the circulation of the awin the
soil is checked if not altogether stopped.

\When water remains impounded for some time, as is often the
case in sugarcane cultivation. thus stopping the circulation of air
the oxvgen for the growth of the roots and the soil organisms vecome
deficient and their activities stop or proceed at a very low rate.
Tf anaerobic conditions continue those organisms which are injurious
may become established. Denitrification of the manurial sub-
stance may OCCUr or pathological changes in the plants. due fo
such organisms as sugarcane red rot (Colletotrichum faleation) end
ginger soft rot (Pythinm gracile). may result.

Continued wetting of the sail in bed irrigation has a puddling
effect, as the fine particles of the soil are washed Aownward and
become packed into the interstices so that capillary movement and
even percolation become reduced, often to such an extent as f0
make the soil unsuitable as the home of plant roots and of thos
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peneficial nitrifying bacteria which effect the transformation of
manurial matter into plant food.

When small beds are made, the usefu] operations of after-tillyge
s necessary to keep the soil in a healthy condition aye himier:d
as a1l that can be done must be accomplished by inefficient avlvld
expensive hand-work.

The curtailment of intertillage necessitated by the syall hed
system allows the soil puddling and evaporation ¢,
unhindered.

The ideal soil condition requires that the finer particles mus e
united into granules to form a crumb-like structure over the parti-
cles of which a film of capillary moisture wil) freely move In all
directions and through the interstices hetween the granules the
soil air will circulate freely as it is acted upon by the wind at the
aurface and the changes of temperature. Under such conditions
the roots and the beneficial soil organisms make their maximum

g0 on

growth, while morbid and denitrifying organisms are destroyed or
held in check:

How can irrigation be applied 0 as to enable us to maintain
the soil in this condition as near as possible and at the same time
avoid as much loss by percolation below the veach of plants and
through surface evaporation is the prohlem,

This condition of the soil can only Te obtained by suitable
and thorough cultivation together with the application of ahundant
supplies of organic matter. and is maintained hy timely after-
fillage operations and the application of irrigation water by such
methods as will have the least possible tendency to destrov the
condition of the soils described above.

The actual method of achieving this desirable result has heeu
the subject of considerable experiment at Manjri and Poona
College stations.

Tt is plain that it is easier to protect as far as possible the area
from hecoming injured through standing water than to restore ifs
physical condition, or in other words we should aim at wetting the
least possible amount of the soil surface. This means that wide
strips of soil on which water has not Deen impounded should
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alternate with the narrowest possible furrows which receive e
and a high degree of tilth be maintained on the dry surface soil which
would act as a mulch to prevent evaporation. The granul.te
soil below this mulch having a highly developed capacity fo,
capillary movement will speedily draw the moisture from the we
furrows,

The plant roots should develop in this sub-surface layer of
capillary-fed soil below the dry mulch.

A certain amount of time is required for water to spread hy
capillary movement from the furrow throughout the strips, whicy
may be called growth strips of the field. and water should he kept
in the furrows sufficiently long to enable it to thoroughly permeate
the growth strip.  The time for this proeess will vary according to
the nature of the soil and the width of the strip. The water iy
the furrow may he maintained for the necessary length of tine
by two ways. First by impounding a large furrow full. Thi
necessitates level furrows and is accompanied with considerable
loss by downward percolation if the soil is at all pervious; more-
over it wets a wider strip than necessary. thus producing the inju-
rious action of stagnant water over the part wetted, which must be
overcome by later operations, clse there will be a loss in the total
production of the field as well as a loss of water. The other method
which seems to me to be the only rational system for irrigation
practical in this part of India is to allow a very small stream to
trickle down each furrow.

Experiments have been made at Manjri with the rates of
current required to wet a five feet growth strip, and it has been
found that a rate of one hundred feet per thirty or forty minutes
when the land does not slope over one inch in three hundred feet
gives the best results. The rate at which the water should be
allowed to move down the furrow depends upon the following
conditions :—

1.+ The capillarity of the soil which depends upon the naturl
texture, its composition and the state of granulation
brought about by the tillage and manure,

2. The width of the growth strip.
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3. The length between cross distributing furrows,

The slope of the furrow,

The depth of soil which is in a condition to hold capillary
water and which the plant roots can reach. u

bl ae

o

The amount of water that is necessary to keep the grow-
ing strip in the optimnm moisture content (u,-gf,g(();

The width which should he assigned to the growing zone depends
pon the conditions named above in one, five and six,

Having determined the rate at which the water should flow
jither by actual experiment or experience, it is maintained hy regu-
lpting the size of the stream with the head available. o

Tor regulation 1 have found tile dams for each furrow to he
fhe simplest and cheapest.  These can e made with  different
gzes of openings and the stream can he varied by sloping the dams,
fus increasing the head at their discharge. Work is Qoing on to
Jetermine the rate of flow for different types of soil and crops. ™

‘The lower ten feet will usually get sufficient water if the holes
(o the tiles are plugged with 1mud when the water reaches within
ten feet of the end. In order that the work may be completed as
expeditiously as by the hed system a large number of furrows
pust he receiving water at the same thue.

[ feel that if this system of watering could he generally intro-
Quced the water duty of our canals and wells could be increased
to an almost incredible extent and waterloggng ot sa It Jand trouble
hecome unknown. {J. B. Kyt in the Poaner dyrie. College
Maguzine, Vol. X1, No. 4.]



PERSONAL NOTES, APPOINTMENTS AND TRANSFERS,
MEETINGS AND CONFERENCES, ETC.

Sy
W deeply regret to record the death of Mr. F. M. Howlett,

B.A., F.ES., Imperial Pathological Entomologist, whicl sad
event took place at Mussoorie in the morning of Friday, the

20th August, 1920, after a serious operation. We offer om
heartfelt condolences to his mother in her bercavement,

Tag Hox'sLE RA0 BAHADUR B. NARASIMHESWARA Sarya (are
has been appointed an Ordinary Member of the Council of the
Governor-General of India, in charge of the Department of Revee
and Agriculture.

* %
Mg. J. Hoerpan, LC.S., is confirmed in the appointment o
Secretary to the Government of India, Department of Revenue
and Agriculture, with effect from the 27th June, 1920.

*
* &

Mr. 8. Miricay, M.A., B.Sc., Director of Agriculture, Bengal,
has' been appointed Agricultural Adviser to the Govermment o
India, and Director, Agricultuml Research Institute, Pusa, with
effect from the 18th June, 1920..

"%
TuE names of the following officers have been added to those
brought to the notice of the Secretary of State for War for valuable
. services rendered in India in’ connection with the war:i—
CoLoNeL (. H. Evaxs, C.LE.,, CB.E, AD.C., Indian AnY
(Superintendent, Civil Veterinary Departuent, Burma
( 578 )
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LIEUTENAI.VT (TeMPORARY Magsor) K, Heweerr, OBE

Indian Defenc'e Force, Veterinary Corps (‘Prinl(:i{;:;l‘,

Bombay Veterinary College). 7
%

We congratulate Dr. . A. Barber, (.I.E,, late Sugareana
Bxpert to the Government of Madras, on his zq)pnintnmn‘rbh\'vrhﬂ:
Board of Agricultural Studies, Cambridge University, asa LQ("tm‘eL
in Tropical Agriculture fora period of five years.

S

Dr. E. J. Bureer, M.B., LS. Tmperial Mycologist and Joing
Director of the Agricultural Research Tnstitute, Pusa, has heen
granted privilege leave for two months. with efiect from the 22nd
July, 1920.

#*

Mg, G. 8. Hexpersox, N.D.AL N DD Tiperial Agricultwist,
s appointed to officiate as Joint Director of the Sericultural Rescarch
Tnstitute, Pusa, vice Dr. E. J. Butler on leave,

*

M. W. McRag, M.A, BSc., F.LS. Government Mveologist,
Madras, has been appointed tn officiate as Tmperial Myeologist,
Pusa, wice Dr. B J. Butler on leave.

*
* %

Mz, @, Bvans, C.LE. M.A. Deputy Director of Agriculture,
entral Provinces, whose services have been placed at the disposal
# the Government of Bengal. has heen appointed Director of
\griculture, Bengal, vice Mr. 8. Milligan,

E3

Dr. R. V. Nogris, Government A\grlcuhm‘;ll (hemist, Madras,
has been appointed to act as Principal, Agricutrural College, Coim-
hatore, during the absence of Mr. W. McBae on other dutv

:i:** i

Mr. G. R. Hisox, B.Sc.. Deputy Director of Agricalture,
Il and TIT Cireles, Madras, has been appointed  Government
Eeonomic Botanist, Madras, for work on cotton. with head-
. b H i )
uarters at Coimbatore, with eflect from the date of his return
Jfrom leave,
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Mr. F. Warg, M.R.C.V.8,, Superintendent, Civil Vetc:igyy
Department, Madras, has been granted combined leave fo (‘igl{t
months,

*
% 3k

Mr. S. SunpararAMAN, M.A., has been appointed to act g
Government Mycologist, Madras, wvice Mr. W. McRae on ot
duty.

«%s

Mr. E. Barrarp, B.A., TF.E.S., Government Entomologist
Madras, has been granted privilege leave for one month, Mr T,y
Ramakrishna Ayyar, B.A, F.ES, F.Z.S., officiating,

* %

Mz, F. T. T. NewLaxp, Government Agricultural Engineer,
Madras, has been granted privilege leave for two anthsj
Mr. V. Rangachar Avargal officiating.

* %

Tue Hox'sre Mz, H. M. Lesge, M.A., F.LS., Offcating
Director of Agriculture. United Provinces, has been confimed m
that appointment with effect from the 26th May, 1920.

*
* 3k

Mr. G, Cragxe. F.LC, Offg. Principal, Agricultural College,
Cawnpore, has heen confirmed in that appeintment,
*
* %
Mr. W. Youxeaay. B.Sc., Offe. Eeonomie Botanist to <wven:
ment, United Provinces, has been confirmed in that appointient.

*
® %

Banu Ray Prasan, Assistant to the Economic Botanist. has
been appointed to officiate as Assistant Feonomic Botawst o
(fovernment, United Provinces,

R

Masor E. W. Ouver, M.R.CVS., F.ZS., Supm‘intmdent,
Civil Veterinary Department, United Provinces, has heen granfed
combined leave for seven months and seven days.
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! i M L V<] 4 _
CAPTAI.N 8. G. M. Hickey, ALR.( VA, Secand »\'Hpm'intcmh‘ni
(ivit Veterinary Department, United vainco.\ﬂ. will Told r]wm’
of Major Oliver’s office, in additig, to | kirge

, HEOWH duities, diyiy, .
latter officer’s absence, :

Mr. D. MiLxe, B.Sc., Economic ]
Punjab, has been granted combined le,
Jai Chand, M.Sc., officigtes,

Sotanist t Goverymony
we Jor eight gy Laka

Mr. T. A. MiLLer Browxwik, CJ0L MW 3 MM, Lo
Agricultural Engineer, Punjabh. has been granted comlyined l(}zi\'é
for eight months. Mr. P, A, le('(,'()l‘]l];i(‘](, retired Executive |
neer, P. W, D., officiates,

ngi-

E

Mr. F. J. WartH, M.sc, Agricultnral (]
over charge of the duties of Deputy Dive
Circle, Burma, in addition to his owy i

leniist, Burma, 10k
ctor of A\gm'ulmre: Southery
utles, on the 11th June, 1920,

"

ThE Secretary of State {or Tndia Lax grauted to My, T, Rennie,
MRCVS, Second Superintendent, (il Vetertary Departient,
Burma, an extension of turlough for 13 days,

*
* %

O return from the combined leaye granted to him, Mr, J. H.
Ritchie, JLA., Deputy Director of Agriculture, iy posted to the
Northern Circle, Central Provinces,

*
* %

Me. (. . Mava Das, M.A., B.sc., Otficiating Deputy Director
of Agriculture, Western (ircle, Central Provinces. is gianted com-
bined leave for three months.

EY
%

Rar Saurg Buarvaran Dupe, Ofliciating Deputy Director of
Agl‘iculture, Northern Cirele, Central Provinces, has been posted
to the Westery Circle, vice Mr. Maya Das on leave,
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Mz S. T. D. WALLACE, B.8c., Assistant Director of Agricultyy,
Nagpur, has becn appointed to officiate as Principal, Agricuitug
College, Nagpur, vice Mr. Nand Kishore reverted as Extra Ascistyy
Director of Agriculture, Jubbulpore.



Reviews

The Cultivation of Ragi in Mysore. —By Lrsiir (. Corraax. M.A.
PhD. [Department of Agricylture. Mysore State,  Bulletin
No. 11. Pp. 67420 plates -1 map.]

This bulletin records the results of 4 very complete serios of
experiments conducted by the Mysore State Uepartnient of Agri-
cilture with a view to the ultimaie inprovement of (he 1y crop
(Eleusine coracana). This millet covers gver one-third of the (otal
alltivated area of the State and is said to e t]e staple tood of Jouy-
fifths of its people, The crop is grown chiefly on ]
the State, which, as a rule, are poor in the more mportant
plant food constituents. These soils in addition possess a low water-
lolding capacity and dry out rapidly. Tt, therefore, follows that iy
addition to varietal tests, experiments with nuines wnd tillage wre
of first-rate importance.

e laterite soils of

From a perusal of the hulletin it will he seen that considerahle’
success has been obtained along these three nuin lines of nvestiga-
tien.  For nstance, one of the selected strains, Hebbal 22, pussessing
drought-resistant qualities and freedom from “shedding” gives
3 superior yield of grain and straw estimated at over 7 per cent.
above the best purified local variety. It is considered that it will
Mot prove & difficult matter to extend the area under this variety
to 50,000 aces, representing a money outturn of s 23 lakhs per
annum, within the next 5 years. Manurial experiments have demon-
strated the great value of leguminous green manwes, and it is esti-
Mated that the value of 4 suitable green mauure is equivalent to the
application of from g t0 10 cartloads of cattle manure. In the tests,

(883 )



584 AGRICULTURAL JOURNAL OF INDIA XV, y

cowpeas and sann-hemp have proved the most suitable green mawyy,
plants, and, as the cost of sowing and ploughing In green monyy
does not. exceed Rs. 5 per acre, these results may be considered of
first-rate economic importance to ragi cultivation - the Wysor
State.

Good results have also been obtained by earlier and bette
cultivation which enahles the soil to ahsorb early rains and whig
increases its mnioisture capacity. Ilustrations are given of the
most suitable cultivation implements including barshare plough,
which, on account of its easy adjustment to wear, has proved the
most satisfactory tvpe. The disc harrow has proved useful for
preliminary cultivation in cases where there is insufficient moisture
for the plough. It is stated that after several runs with this inple-
ment it is possible to produce sufficient muleh in even the havdest
soils to save the moisture from the first showers which s too oftey
lost in hard baked limd. The cost of the implement, however, is
rather a serious factor against its general introduction.

The lust chapter of the hook js devoted to diseases and pests of
ragi and in the appendix a great deal of useful information regarding
the crop 1s given,

Dr. Coleman and his staff are to be congratulated ou the
thorough manner in which the improvement of this important wop
has been studied and the large measure of success which has attended
their efforts.—{kpIToR.)

%
% sk

Ammonification of Manure in Soil. By J. W. Bricut and H. J. Loxy.

[Néw York Agr. Expt. Sta. Technical Bulletin No. 67, April, 1919]

Tuis bulletin 1s divided into two parts.

Part I by J. W. Bright deals with the soil organisms which
take part in the ammonification of manure. The author finds
that non-spore-formers like Ps. fluorescens and Ps. candatus are (ke
most important ammonifiers of manure in the soil, while spote
‘formers like B. cereus do not take part in the process. The zultl]@'ﬁ
results are based chiefly on the evidence furnished by platings belor
and after addition of organic manure. The statement that ther
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NEW BOOKS

ON AGRICULTURE AND ALLIED SUBJECTS

The Housefly : Its Life-History and Practical Measures for
its Suppression, by Major E. E. Austen.  Pp. 52. [London:
British Museum (Natural History).] DPrice, Is. 6d. not.

The Mason-Wasps, by J. Henri Fabre. Translated by Alexan-
der Teixeira de Mattos. Pp. vi--318. (London: Hodder
and Stoughton, n.d.) Price, 7s. 6d. net.

(feneral Science: First Course, by L. Elhuff. Pp. vii- 35,
(London : G. G Harrap and Co., Ltd.) Price, 5s. nel.
The Soil: An Introduction to the Scientific Study of the
Qrowth of Crops, by Sir A, D. Hall. Third Edition, revised
and enlarged. DPp. xv4352. (London: John Muray)

Price, 7s. 6d. net.

The Geography of Plants, by Dr. M. E. Hardy. DPp. xii--327,
(Oxford : At the' (larendon Press.) Price, 7s. 6d. net.

The Small Farm and its Management, by Prof. J. Long
Second Edition. Pp. 328. (London: J. Murray.) Price,
7s. 6d. net.

Tmperial Institute : Indian Trade Inquiry: Reports on Uil
Seeds. Pp. ix-r144. (London : J. Murray.) Price, 6.
net,

Practical Hardy Fruit Culture, by Richard Staward, Ip. 216
(London : The Swarthmore Press, Titd.) Price, 6s. net.

A Text-hook of Organic Chemistry, by E. de B. Barnett. Tp.
xii--380. (London: J. and A. Churchill.) Drice, 15s. net.
Animal Food Stuffs : Their Production and Consumption, wit‘h
Special Reference to the British Empire. A Study 2
Fconomic Geography and Agricultural Econonies, b

( 086 )
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Dr. E. W. Shanahan. Pp. viii4-g3.

{London ; ( reorge

Routledge & Sons, Lt i New York: 1 p. Dutton & )

- Price, 10s. 6d. net. '

11. Flax Culture and Preparation, by Freq. Bradbury. Py, i -
154 (London: Sir Tsaac Pitmay & Sons, L4d) Price.

9s. net.

Tue following publications have beey issued by the Tmperial
Department of Agriculture in Tndiy since our last Issue -

Memoirs.

1. The Rice Leaf-hoppers (Nephoteti/ bipinctatus, Vol and
Nephotettiz apicalis, Motsch.), by (8 Misra, BA. (Ento-
mological Series, Vol. V, No, 3) Price, B 1s or 3¢

. Lantane Insects in India, Being  the Report of an Inquiry
into the Efficiency of Indigenous Tnsect Pesis as 4 Cheek on
the Spread of Lawntany in India, by Ran Subil, Y. Rama-
chandra Rao, M.A., F.ES (Entomological Series, Vol. V,
No. 6.) DPrice, Rs. 2-4-0 or 45, 64, 7

3. Studies on the Root Nodule Organism of the Leguminons

Plants, by N. V. Joshi, M.8¢., B.A. LAg (Bacterivlogical
Series, Vol. I, No. 9.0 DTrice, R 1-4 or 95, 4.

o

Bulletin.
L. The Orange: A Trial of Stockgat Peshawar, by W. Robertson
Brown. (Bulletin No. 93.) Price, As, 6.






PUBLICATIONS OF THE IMPERIAL DEPARTMENT oF
AGRICULTURE OF INDIA

| TO BE HAD FROX

g OFFICE OF TAE AGRICOLTORAL ADVISER TO THE GOVERNMENT OF I¥ 01y, Prsy, B
) and from the following Agents :— FPI, Tess, Bk
il THACKER, SPINK & CO., Catcotra,  (7) THACKER & CO, LTD., Boussy
@) W. NEWMAN & CO., Caomms, (9 SUNDER PANDURANG. Bowsey
R Rax M. C. SARKAR BAHADUR & (8 Rur Ssnm M. GULAB‘ sli\'(;bgl .
SONS, CALCUTTA. SONS, LaHore.
4 AIGGINBOTHAMS, LTD. Mabras. (10 MANAGER, EDUCATIONALBOOK
(6] THOMPSON & CO., MADRAS. o
@ D. B TARAPOREVALA, SONS & DEPOT, ¥acrue,
CQ,, BOMBAY.

A complete list of the publications of the Imperial Department of
Agriculture in India can be obtained on application from the
Agricultural Adviger to the Government of India, Pusa, Bihar, or
from any of the above-mentioned Agents.

These publications are :—

. The Agricultural Journal of India, A Journal dealing with subjects counected with
agrioultural econamics, tield and garden crops, economic planty and fruits, soils, manvres
wmethods of cultivation, irmgation, climatic conditions, insect pests, fungns diseases,
co-operative credit, agricultural cattle, farm implements, and other agricaitural maney;
in India. Illnstrations, including coloured plates, form a vrominent feature of the Jonrnal
1t iz edited by the Agricaltural Adviser to the Government of India, and is isened once
every two months or six times a year. Jdmual Subgription, Rs 6 or 9. d., inclnding
postage.  Single copy, R. 1-8 or 2. ;

9, Scientific Reports of the Agvicnltural Research [ustitute, Pusa (inclnding the Report of
the Imperial Cotton Specialist).

. Annual Report ou the Progress of Agrienliure in Tndia.

" Procesrlings of the Board of Agriculture in Indin,

. Proceedings of Sectional Meetings of the Board of Agricultore.

, Memoirs of tha Imperial Department of Agricaltars in Tudia

{a) Botanjral Series.

(b) Chemical Series,

(c) Entomological Series,

(d) Bacteriological Series.

{e) Veterinary Series.
! ﬁu“;tim issued by the Agricultural Research Institnte, Pusa,
3 Books,

o o e 20

=

The following are the publications of the Jast iwo years?

Sciantitic Reporta of the Agricultoral Research [ustitute and College, Pasa (including the

.. Report of the Imperial Cotton Specialist}, for the year 1917.18. Price, R, 14 or 26

Sclentific Reports of the Agricultural Rewearch Tnstitute, a {including the Report of the
Taperial Cotton Specialist), for the year 101819 Price, R.1dor s

Repart on the Progress of Agriculture in lndia for tha year 191718, Price, K. 1801 2. ‘M

Baport on the Progress of Agrienlture in India for the year 1918.19, Price, R. 18 or 28, 3d. «

Prooeedmgs of the Board of Agriculturs in Todia, held at Pusaon the tst Decewber, 1919, and
following days (with Appeudices). Price, Ax 1201 12 3d. ) )

Pron;)eedmas of the Second Meeting of Mycological Workers in India, held at Pusa on the

P 2th February, 1919, and following days.  Price, A 1oris . .

roceedings of the First Moeting of Agricnitural Chemists and Bacteviologists, held at Pusa
ou %ith February, 1919, and the following days, Price, B 1or e 8.




AGRICULTURAL PUBL!GATIONS—-(UDMM.)
Procsedings of the Wirst Maeting of Vetorinary Officers in India, held at Lahore on g,
24th March, 1919, and following days (with Appeundices). Price, As, 8or8d. - ®
Proeeedin)gs of the Third Entomologieal Meeting, held at Pusa in February 119, (4,
prese
et

MEMOIRS OF THE DEPARTMENT OF AGRICULTURE IN INDIA

BOTANICAL SERIES

Vol. IX, No. IV, Studies in Indian Bugarcanes, No. 3. The Classification of Indiap 0,
with apecial reference to the Saretha and Bunnabile Groups, b‘.(wane‘“
BARBER, 6c.D. Price, R. 24 or 3s. - By CA
Yol. 1X, No, V. Phytophthora Meadii n. sp. on Hevea brasiliensis, by W. McRas i
B.8¢., F.L8. Price, R 1-4or 2. < M,
Yol X,No. L TheRico Worm (Tylenchus angustus) and its Control, by E. J. Buyien
M.B., FLS., Price, R, 1-4or2s AR,
vol. X.No. Il Studies in Indian Sugarcanes, No. 4 Tillering or Underground Biuneh
ing, by C. A. BARBER, C.LE., Sa.D., r.L.8. Price, R. 44 or s "
vol. X, No.TIT, Studies in lndian Sngarcanes, No. 5. On testing the suitability of supap-
cane varieties for different Tocalities, by a system of measkrements
Periodicity in the growth of the sugarcans, by C. A. BaKBER. C.Lk,
sob. LS. Price, R 1-120r 3 e
Vol. X, No. IV..A Pythium Disease of Ginger, Tohacco and Papsya, by L. 8. Susraya.
wiawm, Price, R. 1.8 or 2. 6d. :
Vol. X, No. Y. Studiesin the TPollination of Indian Crops, 1, by A. HOWARD, GsmnieiLg
€. HowakD, and ARPUR RARMAN Kuax, Price. R, 14 or 2
Vol. X, No. VI « Kumpta * Cotton and its Improvement, by G. L. Korrew,
{Inthe press.)
Vol. XTI, No. 1. Snme Aspects of the Tndigo Indnstry in Bibar. Part T. The Wil
Disease of Indize. Part Il Tha factors underlying the seed pradue
tion and growth of Java Indigo, by ALBRRT BOWARN, € LE., M4, and
GaBrIFLLE L. G HOWARD, M.A- with the assistance of CHOWDHURY
RaMpyaN SINGH and MAULYT Apnur RaHMAN KHAN. {0tk pross)
Vol XI, Na. 11. Stadies in Diseases of the Jnte Plant. {1} Diplodia Corchort, 8yd.. by
F. J. F. SEAW, D.SC., AR.C8., FL& (In the press.)

CHEMICAL SERIES

Vol. V, No. II. *Heart Damage” in Baled Jute, by R. 8. FINLOW, B&c., FLC, F.08 Price,
R, 1or1s. 6d. !

Vol. Vv, No, IfI. Experiments on the Tmprovement of the Date Palm Sugar Industiyin
Bengal, by Haroun B. ANNETT, B.se,, F.LC, 5 GoSTA BrHARI Pat, Mse;
and INDU BAUSHAN CHATTERJEE, L.AR. Price, R.1or i3 6d.

Vol. V, No. IV. Cholam (4. Sorghum) as a Substitate for Barley in Malting Operations, by
B. ViswaNATH, T, LARSHMANA Row, B.A., and P. A, RucHUNaTHA
BWAMI AYYANGAR, Dip. AR Price, As. 120r s,

VYol. V,No. V. The Phosphate Regnirements of some Lower Burma Paddy il by
F. 3. WarTH, Mse., R8¢, sad MaUNG Po Sury. Price, R, 112 ar 35, 30

Vol. V, Ko, VI Absorption of Lime by Soils, by ¥. J, WARTH, M.se., BSc., and Marse
Po Saw. Price, R 12 or 3.

Vol. V, Nos, Vil & VIII. The Gases of Swamp Rice SHoeils, V-A Methanexidizng
Racterium from Rico Soils, by P. A. SUBRARMANYA Ayvar baand
The Gases of Swamp Rice Soils, VI—Carbon Dioxide and Hydrogeniv
relation to Rice Soils, by W. H. HARRISON, Dfc. (Inthe pregs)

Yol V, No. IX, The TRetention of Soluhl Phasphates in Caleareons and Non-caleareous
Seils. by W. H. HARRINON, b.Sc and SURENDRA LAk Das M5

(In the press.)

BENTOMOLOQICAL SERIES
Pabr, and Nephatettis

Vol. V No. V. The Rice Leaf-hoppors {Nephotatliz bipuncintus,
apiralis, Motsch.}, by C.8. MiskA, B.A, Price, R I-7ord -
Yy, V Koo VI Lantana Insectsin India. Being the Report of an Toquiry into the o
clency of Indigenons Insect Pests as & Check ou the Spredd ]
Tantana in India, by Rao SaBis v, RAMACHANDRA Ra0.3 & F.E&
Prics, R 2.4 or 12 6,
Vol V1. Life-histories “of Indian lnsects: Microlepidoptera, by 1.
FLEICHEE, RN, F.LS., BES, FL8, (In 1he pross.)

BAINBRIGE



ENTOMOLOGICAL SERIES—(0oncld.)

yol, VI No, III. %temphorg]w.l)h
v1, Na. , Carposinidi, Phaloniada, Tortrici .

‘\Ifg]‘v'. Vi, No. lI[‘III %elechiatdm. . 2, Tovbricisdee and Fucosmidsg,

i Vi, No. . Cosmopterygide, (B:ophorid: .
Vel v émld O{r:]aodida)‘ phoridie, Physoptilid, Xyloryetide, Stenomide

X . Heliozolidz, Heliodinids, Glyphiptarysi

voi. VI N0 meutidam. eliodinida, Glyphiptorygidie, Rlastohasidee and Hypono
vol. v1, No. “TrI‘I (':‘vrracillariagag. PORO-
7ol VI No. , Bpermeniada, Plutellids and e
Y0V, No, VIIE. Tineida and Nepiroatite, | ee1e
Vo VI, No. IX. Appendix.
Vol VH, Nos 182 New Indian Gall Midges (Diptera), hy B. P, Iy,

of a Rhinoeyphine larva fram Shil and Dageriptio
Price, As. 12 or 1s, 611, m Shillang, by Masoe P, ¢, Prasee, ‘v“\n

BACTERIOLOUICAL SERIE'S

vol. [, No. VIIl. Pebrinein India, by C. M. HUCCHINION, Bov, (f0 the press.)

vo, LNo IX. Studies on the Root Nodule Orcanism of the Legami
(i NV, JOSHE, Mt Bosn L A% Pri\-,:,: R? Hh{ar 1‘21;\[1}?11.11104|v Plants, hy

VETERINARY SERIES
Vo1, No, T

The Vitality of the Rinderpast Virng ontsid .

Nataral Coﬁditinnq. by A \\?, 8 \vmsv.ux‘z‘t.w; l(e \,“};? A';,L'&zl 236{2"“‘1]“

Vol. 11I, No. 1. The Virulance of Tahercle Bae olatat from Bovine Le«i'om'in Inrd‘L
by A, L. SHEATHEER, B.Se., MR &, (T the press.) g ndia,

Vo 111, No.  TIE

l;?z;;m) Lymphangitis, by A. L. SHEATHER, RSc., MRUVS. (In the

RULLETINS ISSURD BY THE AURICULTURAL RESEARCH
INSTITUTE, PUSA

Yo, 8. The Value of Phosphatic Manures in Tndiv and the Possihility of their Manufac.
ture on a Larger Scate. Being evidenca submittad to the Committee appointed
1o discnss this question (Sihject 1X) at the Meating of the Board of Agriesiture
Poous, 1817, Edited, with an Introduction, by W. A, Davis, msc ACGT
Price, As. 4 or 3, ! .

Yo 82 The Lmprovement of the Indigenans Methods of Fur and 3ngar making in the United
Provinces, by Wittias HULME and I DL SaxoHl Price, As ¥ or 94,

¥o. 83, Progress of the Sugarcans Tndustey ia Didia doring the Years 1916 and 1917, Being
Notes submitted to the Meeting of the Board of &yricultare in India, Poona, 1917,
Ediyed, with an Introduction, by C. A. BardER, C.LE, se.D., FLs.  Price, A3

or 6d. .

X¥o. 81, The Best Means of Rapidly Inereasing the Quttuens of Food Crops by Methods
within the Power of the Agricaltural Department. Being Notes submitted to the
Mesting of the Board of Agricuiture in India. Poana, 17, Edited, with an
Introduction, by J. MACKENNA, CLE, L0 Price, As. 4 0v3d.

No. 85, Soil Drainage, by R. G. ALLAN, M.A. Price, As, 4 or &l

No. 86, A New Nematode causing Parasitic Gastritis in Calves, by A. L. SHEATHER, B.Se,
WR.C V.8 Price, As, orid,

No.81. A Contribution to our Knowledge of Soutl Tadian Coceide, by T V., RAMARRISHNA
AYYAR, B4, F.B S, P28 Price, As. 14 or Is fd.

No. 83. Cawnpore-American Cotton : An Account of Experiments in its Improvement by
Pure Line Selection and of Field Trinls, 1913-1917, by B. G BCKT, BSe., and
NizAMUDDIN HAIpER, Price, As 10 or 18

No. 89, Second Hundred Notes on Indian Insects Price, R 14 or 20

¥o. 8. A Malarial Parasite in the Blood of a Buffalo, by A. L, SSESTARR, 556 MR.LVS.
Price, As. 6 or Td. .

No, 91, Noi)eu on Practical Salt Land Reclamation, by 6. 5. HENDERSQX, S.D-Ay N.D.Dy

rice, Ad. 6. 3

No. 92, Syngawus laryngeus in Cattle and Buffalaes in Ilr)\dia. h{ 4“ LesLIE SHEATHER, B8ty
M. B.C, V.S, and A, W. SHILSTON, M. R.UNS viee, As 6. .

Fo. 3. Th‘:u()l‘&ﬂgﬂ’i A TArial of élhocks ‘at Peshawar, by W. ROBERTION BROWN. Prics,

. 6.



BULLETINS ISSUED BY THE AORICULTURAI; RESEARCH
INSTITUTE, PUSA—(Concld.)

No. 94. A Preliminary Note on the Behaviour in North India of the first batch of Sugarc.y
Seedlings distributed from the Sogarcane-bresding Station, Coimbatore, by T Se
o 95 A}YI:NKA'I;?}:;‘ANKB'A.tPfrice' As. s.C o by T o
o. 95. ote on the Treatment of Sarra in Camels ntravenous Injection: -
Emetic, by H. E. CRrOsS, M,r.C.V S, D.V.H,, A.Syc. Price, As. 2, jections of Tartar
No. 96. A Summary of Experiments on Rice in Riliar and Orissa from 1912 to 1919, by G. ¢
Sherrvard, B.A.  (In the press.) e
Ne. 97. Ustilugo) Cramerie, Koern, on Setaria ilalica, by S. SUNDERARAMAN, M.4. (In the
press
No. 93. The Course that Surra runa in Camels when Natarally Contracted and when Artiiici
ally Inoculated, by H, E. CROS3, M.R.C.V.8., D.V.H,, A.8¢C. (In the press.) *
No, 9. The Course that Camel Surra runs in Ponies, Buftaloes and other Animalg, |
H. E. CROSS, M.R.C.V.S,, DV.H., Asc. (In ths press.) i

INDIGO PUBLICATIONS

No.1. A Study of the Indigo Soils of Bibar, The Urgent Necessity for Tmmediate Phos.
phate Manuring if Crops are to be Maintained, by W. A, Davis, Bse
A.C.6.1. Price, R. 1-4 or 2s. "

No. 2 Present Position and Future Prospects of the Natural Indigo Industry, by W. A
DAVIS, B.Se., A.C.G.I Price, As. 10 or 1s. '

No.3. The Loss of Indigo cansed by Bad Settling and the menans of obviating this
The use of Dhak Gum—its Effect on Yicld and Quality, by W. A. DaVIS, Bsc..
A.C.G.I. Price, As. {or5d. "

No.4. The Future Prospects of the Natural Indigo Industry : The Effect of Superphos.
phate Manuring on the Yield and Quality of the Indigo Plant, by W. A, Davi,
B.SC., 4.0.6.I. Price, As. 4 or 5d.

No. 5 An Iuprosed Method of preparing Indican from Indigo-yielding Plants, by BHAILsL
M. AMIX, P.a. Price. As. 2or 3d.

No. 6. The Effect of Manuring with Superphosphate and Sannai on the Yield of Crops on
Indigo Planters’ Estates in Rihar—especially of Rabi Crops in the Season 1918.
1919, hy W, A, Davis, R0, A.C.G.L Price, As. 6.

No. 7. The Conditions affecting the Quality of the Java Indigo Plant (Leaf yield and richness
of the leaf in indigotin), by W. A. DaVTs, B.Sc., A.CG.L. (In the press.)

BOOKS

¢ Indian Jusect Pests.” by H. MAXWELL-LEFROY, M.A,, FES8., F.LB Price, R, 1.8 or 2¢
(Gur of prinf.)

“ Indian Insect Life
®.A. 186 pp. Price. R, 20 or 30s. {Qul of print.)

¢ Wheat in India.” bv ALBERT HOWARD. M.A., AR.CE, F.LE S and GABMRLLE L. C.
HOWARD, M.A. 28 pp. Price, R. 5 or 7s. 6d.

1A Description of the Imperial Bacteriological Laboratory, Muktesar : Ite Work and
Products.” by Majer J. . B, HOLMEE, M.A.. D8O, M.R.C.V.S, Price, As. 8 or ¥d.

1 Agriculture in India.” by JAMES MACRENNA, M.4., 1.C.S, Price, As. 4 or Ad.

« Some Diseases of Cattle in India. A Handbook for Stock-owners.” Price, As, 8or9d.

*The Importance of Bacterial Action in Indigo Manufacture,” by C. M. HUTCHINSON, B4

Price, As, 2 or 3d. .

2eport of the Proceedings of the Second Entomological Meeting, held at Pusa on the

Bth-12th February, \OVI.” Price, R R

> by H., MaXWELL-LEFROY, M.A., F.B8, F.Z8.3 and P. M. HowLETT,

@

Report of the Indian Cotton Committee. Vol 1, Report; Vol 11, Maps and Plans, Price,
R. 1 per volume. (Superintendent, Government Printing, India, Ca cutta.)






