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RESOLUTIONS PASSED AT

The Third Indian Industrial Conlerence

Held al Sural on the 30th December 1007.
{0}

I. INvUaTRIAL BTRVEY.

That this Confuerence expresaes ils seane of satisfaction that an
Industrial burvey has beva carriod out in the United Provinces and is
teing carmed out in the Uentral Provinces and Berar, and in the Barods
tiate . snd it wonld wrge other Provincial Goverameats in Ratinh India
and the Giorernments of other [odian Rlates 10 carry out at an early date
Industrial Burveys of the lerritories withia their jurisdiction, ax exact
and detailed :nformation would afford facil:ties for the introduction of &
sound system of tecbnial education snd the well-ordered development of
ind:genous industries.

1L Teewsnat axn Comuimiat Eprcariow,

That this Conlerence rv-afirme the Resolution on Technical snd
Commercial Fducation paswd at the ladt Conference.

That this Confrrence thanke the Gaverameot of the United Provinces
for the action tahen by them with & view to iotroduce & fairly com-
prebemuive oy st of Technical Education ia those Provinces and would
exprvas the hope that other Prosincial Governments will be pleased to
CR TrON Tepr tative coafl es, such as the receut Naini Tal Coafer
ence, ta devive monsures for the spread of Techaical Education in their
reapective Provisces.  Aod this Coaference further expresses the hope
thal the Uoverameont of India would provide adequate funds for giving
efirct to the recommneadations of the Naini Tul Conforence and carrying
out similar schewmes in other Proviaces.

That this Conference, while sppreciating the action takea by the
Cioveruments of some lodipu Btates to racearnge Teochnical Education,
urges that farther otepe should be taken in the eame direction in afl
Indian Blates.
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That this Conference welcomes the growth of publie interest in
Techaoical Education as shown by the action taken by certain local and
municipal boards and private associations in prometing it, and it strongly
_ urges on the leaders of the people the necessity of taking practical steps
for providing increased facilities for it by starting institutione and found-
ing scholarships to encourage technical studies in India and abroad.

111, AGRICULTURAL EDUCATION.

That this Conference records its sense of appreciation of the actiown
taken and contemplated by the Government in regard to the establish-
ment of Agricultural Coﬂeges in the neveral Provinees, and would urge
that in view of the importance of a wider spread among the cultivating
and landholding classes of a practical knowledge of the principles of
scientific agriculture and modern methods, Government would be pleased
to establish Experimental and Demonstration Farms as widely as possible,
and to start vernacular schools in connection with them, one at least in
every district. '

IV. AGRICULTURAL BANKS,

That this Conference begs to call the attention of Government to the
urgent need of promoting the establishment of Agricultural Banks to
help co-operative credit societies and to advance loans directly to agri-
culturists_ on reasonable rates of interest, and further begs to suggest
that the advice and co-operation of representative members of the lndian
community may be enlisted in devising a suitable scheme to secure this
object. :

V. Tag MINING INDUSTRY.

That this Conference pxpresses its sense of satisfaction at the success-
ful formation of the Tata Iron and Steel Company, Limited, with the
help entirely of capital raised in India.

That this Conference invites the attention of capitalidts in India to
the urgent need of developing and fully utilising the mineral resources of
the country and trusts that, in view of the ultimately lucrative character
of the industry, they will make organised efforts in that direction.

That this Conference is of opinion that special consideration should
be shown to Indian eunterprise and initiation by the Government and
preferential trcatment given to it
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VI Cortow Kpinwisa AND WEAVING INDUsTRY,

That thi Conference revords its sense of aatisfaction at the etimulus
the Spinning and Wearing industry hate received from the Bwadeshi
moveusnt and 1t wrges the beatowul of incressed attention on eotioa
culuvation, the erection of spiuning aud weaving milis at suitable
centres, and thr revival of the hand-loom wearing industry on & com-
uwrvial basia, as ewerntial to the success of the movement.

Miat this Conloroace urgre the Government to remove the restric-
Uous retarding the expansion of the industry and to provide facilities for
aflonling practs al instruction in weasing by the establishment of wesv-
1ng schuole st every upurtant wessing ceatre.

Vil. Tag Svaoar INDpUsTRY.

That this Coaference nolices with concern the increase in the
nmporis of foregn sugae, and s of opinioa that to arrest the steady
dex line of the Indigenons industry it is absolately mecessary to encourage
the cultivation of healthicr and more prohific varieties of cane, to employ
£roater care i cultivation, $0 ase maore econcmical processes for extract-
ing the juicn, sad, sheve sil, to alopt the most moderm and eflicient
methods of rellning,

That this Conference urges the Goverament to provide more extes-
sive irvigational facilition, W allow the utilisation of bye-products, and,
further, to consider the desivability of inposing & duty upon imported
sugat 18 onder to protect the indigenons industry.

VIIL AproINTMENT oF Orvick-Beareas axp Provision oF Frxpa
roR THE YEAR 100R,

That this Conforence re-appuints Rao Bahadar R. N. Mudholkar as
Creneral Sec vetary and Mr, C. Y. Chintamani a4 Assistaot Becretary, and
it appeals to Whe public for & snm of Ra, 10,000} for meeting the expenses
for the nest twelve monthe,
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THE INDUSTRIAL CONFERE NCE.

-

WELCOME -ADDRESS -
BY

PROF. T. K. GAJJAR,
Chairman of the Reception Coemmitles of the
Third Industrial Coaference, Surat, 1907.
. [P NG u— R
Brother-Delegates, Ladies and Gentlemen.—Before: I proceed
to dikcharge the duties assigned to me by the Reception Com-
mittee of the Third Industrial- Conferenve, I must offer my
apology for my inability to do justice to the responsible work
entrusted to me, I have often been invited by kind-hearted
friends to spenk on the tepics connected with my favourite
lines of work. 1 have, however, been obliged to decline the
invitations, as 1 have always felt myself diffident about ventur-
ing on public platforms. I.have no hereditary aptitude for the .
art of public speaking, being born of an artisan family, and have,
"therefore, contented myself with dving whatever other .work
lay within my power. But the citizens of Surat—the place of
my birth-——nominated we to the proud privilege, for which-I am
thankful to them, of according to you all—the representatives
of Industrial India—a hearty welcome wbrthy of tha city ivhich
‘was the greatest industrial and commercial céntre on this side of
India under the Moghuls, and '} could not decline the nomination.
It was here at Surat that our present rulers got a footing as
traders after roaming over soas, and it was here that they estab-
lished the factory which developed, in the course of centuries, inte
a great Empire. Surat then was in the zenith of her glory.
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Skill, intelligence, enterprise and commerce combined to shed
lustre over it. But alas! now its glory has gone and its energy
and activity have declined. 'The world-renowned arts of Surat
now lack the spirit of progress and linger behind the advances
of Science. At this place then, gentlemen, I give you a most
cordial welcome.

It is in the fitness of things that this Conference should
meet 2t a place which furnishes an object-lesson of our present
economic situation and whbich should consequently - inspire and
stimulate the sacred work we have undertaken. It wasa happy
idea of the Benares Exhibition Committee to organise, in connec-
tion with the Industrial Exhibition, an Industrial Conference.
In doing so they took the practical step without which,
according to the penetrative observation of the Hon. Dr. Rash
Behari Ghose, exhibitions were useless. The practical genius
of the great Ranade also had perceived the necessity of
industrial conferences, which were consequently held in Poona
in the years 1891-92-93. But this movement did not
continue after the elevation of Mr. Ranade to the bench of
the Bombay High Court. Its .spirit lay dormant. It was
reserved for a Gujarati colonist of Upper India, the Hon.
Munshi Madhbo .Lal, with the able co-operation of Mr. R.
N. Mudbolkar, to revive the movement and secure the co-
operation and sympathy of all workers—whether official
or non-official—in the cause of India’s industrial pro-
gress. The Conference was launched at a very opportune
moment, a moment when India experienced travails caused by
the birth of far-reaching movements—a moment when the
Swadeshi movement swept over the whole continent, wel-
comed and supported by all people,—rich or poor, literate or

illiterate.
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The pational spirit embodied in the sessions of the Indian
National Congress gave a tangible shape in 1901 to our indus-
trial endeavours by the institution of an Industrial Exhibition at
Calcutta under the organising talent of. the Hon. Mr. J. Chaudhri.
The sessions that followed organised these shows on a more
or less grand and cowmprehensive scale. But it must be
said they were not pervaded with the spirit .and insight which
advanced industrial nations have manifested in the exhibitions
held by them. Instead of making arrangements to show the
processes of manufacture our raw products pass through in
foreign countries, or suggesting lines of development for our
existing industries, we collected samples of articles manufactured
in India to give an opportunity te the agents of foreign manu-
facturers to take minute notes of them and prepare their cheap
machine-made imitations to replace our manufactures in our own
warket. These remarks will, I hope, be borne in mind when
such aims and exbibitions are organised in future.

The short time at our disposal has not enabled us to exhibit
Indian-made articles on these grounds. We have tried to meet
this deficiency by holding a small but excellent exhibitidn of
handlooms, including some from Surat itself, This is the first
time, therefore, that our Conference meets without its parent
institution. This break, let us however hope, will conduce to a
modification of the ideals of future exhibitions.

Bmther-dc;legatcs, we have assembled here to deliberate with
a view to take practical steps for the vital question of the
industrial regeneration of ourselves, on which all other questions—
political, social, religious—depend to a' greater or less extent.
This platforim of science and industry makes room for all clasees
of the people to meet together, laying aside personal ambition,
political animosity, religious prejudices and State officialism,
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80 that they could all combine in sn unanimous effort to raise ]
every class in society to a higher condition of personal
excellence and usefulness, and extinguish class distinctions by
diffusing equal education. We have taken in hand this most
vital question and we cannot allow any further time to pass by,
without organised action, to raise our nation to the rnk from
which it has fallen,

I may now crave your indulgence for a brief reference to
the great problems on which the industrial efficiency of a nation
depends. Keeping asite the political, geographical and socio-
logical factors, we may touch the economic factors which have
been repeatedly pointed out in lucid and definite language as
being available in our country. Our fertile lands, rich mines,
vast forests and hidden treasures, the natural forces pent up in
the mighty waterfalls of the rivers that irrigate India—the
capital hoarded in temples and invested in non-industrial trans-
actions—the abundant labour that can be obtained on easy
terms-—bave not arrested the decay and poverty with which we
are overwhelmed. Our ignorance and apathy, and the influence
exerted by foreign manufacturers on ocur fiscal policy, bave
reduced us te such a state.

For the last 5o many years we have been working for the
progress of our nation, but, I must say, without a proper grasp
of the methods and aims of that progress. We have neglected the
" lines of the solution of economic problems followed by the fore-
most nations of to-day. Some of our national problems would
ere now have been solved to a great extent, if systematic technical
education along with general education had been introduced
throughout India. Japan adopted technical education 25 years
after our benign Government initiated the present educational
system in India, and during such a short period she has become
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a comparatively trained nation, trained to think, trained to do the
best along any line that may turn up and has growa into a world-
power whose friendship and goodwill are sought by other
pations. But what bag been our fate 2 Our indigenous indus-
tries have been erippled by foreign competition or Lave languished
for want of a proper application of the modern industrial methods,
The nation that proudly ecalled herself the workshop of the
world, allowed our country to be degraded into one of the chief
markets of the world. TForeign syndicates make use of India's
natural forces to deprive her of mineral wealth, in the absence,
among other causes, of enterprise and adequate training on the
part of the people. )

For example, the Mysore Government is generating electric
_ power in the Cauvery at a tremendous outlay of its people’s money
and has leased it to a foreign syndicate to exploit the mineral
wealth of the State in return for a smwall royalty. The resources
of the State are doubtless developed thereby, but its people have
not been profited to the extent they ought to have been, and
have not acquired any aptitude for scientific mining ‘or for

making use of the natural forces.

What is thus bappening in Mysore also operates move or less
all over the country. The Indian Government is trying to
develop tl_)e wminersl resources of India, but it must be borne
in mini that the development of a country is quite differ-
ent from that of its people. The exploitation of America,
Africa and Australia has resulted in the extinction or serfdom
of the original inbabitants.* The present Amir of Afghanistan

* «J£" adds Mr. Clark, “ the Government would graat railway and
mining concessions to foreigners, the country. would develop rapidly, for
its mines alone would attract many prospectors and, if found to be as
extensive as currently believed, much capital wounld follow. The Govern-
ment and Jpeople, however, are united in oy any to
foreigners.”"—7T'he Indian Trade Journal, Dec. 12, 1907,
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fully realises this difference and does mot grant concessions to
foreign capitalists to work the rich mineral deposits in his
country, but engages foreign experts to train his subjects to
develop the resources of the country themselves. This shows
that the Amir cares more for the permanent interests of his
subjects, than for the temporary gain to his treasury from
concessions to foreign syndicates on easy terms,

The charge of this neglect of duty, however, does not
wholly aittach to our Government. We must share it in part,
because the pioneers of modern industries in India have not
combined their energies together to devise ways and means for
organising a system of technical education managed by and for
them.

‘We shut our eyes to the benefits other nations have reaped
through an efficient educational system in their countries. Our
very bones and marrow (oilseeds) are exported to fertilise other
lands, and our corn is exported to feed others when our people
barely get one meal per day. Our raw products are sent to
foreign countries and imported as manufactured goods. Thus
the large margin of profit that should have served to feed ovr
own brethren goes to enrich the foreign manufactarer.

All this happens under our own eyes. Not being provided
with the modern industrial facilities and mental equipment, we
have been reduced to a state of helplessness and we suffer our-
selves to be impoverished and our country to be exploited by
foreigners.

I cannot omit to mention in this connection the work the
Government and some of our enlightened people have done in
this direction. OQur rulers have in their own way and in aceordance
with their light and interest fostered education, general and
technical, bave carried on economic and industrial investigations,
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have organised departments deemed necessary for the industrial
expansion of modern times—undertaken experiments and
convened gonferences for the development of the resources of
India, But the people of this country have themselves availed
but little of these surveys of tht reports and 'monographs
published by the Government or of the results of its experiments
and investigations, because they were never taught the modern
methods of handling industrial questions.

In the same way, the large sums subscribed by our people _
were utilised by the Goverrment for educational purposes in
accordance with the prevalent ideas about education. Had a
portion of these sums been spent in educating our artisans,
farmers and capitalists in the ways and means pursued by the
people of Europe and America, we would not have been made
dependent on others for the necessavies of our life. Qur Privces
introduced facilities for technical studies in their States, but their ]
‘measures were not carried out in the right patriotic spirit which
demands in educationists earnestness, completeness aud foresight,
especially in a country like India, rich in resources and abound-
ing in people addicted to conservative and exploded methods of
work and unaware of the prcgressive and scientific methods of
advanced nations, '

Lord Reay’s famous resolution on technical education fell-
into deseutude becaure persons entrusied to carry it out did not -
possess the essential qualification just mentioned. The resolution
aimed at making Sir J. J Art School a central institrite for art
industries, the V. J. T. Institute one for mechanical industries,
and tke Poona College of .Science one for scientific and technologi-

- cal studies. But when Mr. Chatfield was interpellated in the
Bombay Legislative Council as to the fate of the resolution, his ‘
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veply was tothe effect that the problem of industrial training
was being solved by the Baroda Technical School.

The Kslabhavan of Baroda was instituted when H. H. the
Geekwar initinted his enlightened policy for the advancement of
his'subjects. General education, the foundation of all technieal
education, was made free and compulsory in one division of the
State, i.c., in Amreli, and by this time it is extended to all the
divisions. Three trade schools were also.opened. A State
museum was established and a system of industrial loans was
instituted on the lines of the culture systom of Java suggested
by ‘the great Ranade. This liberal policy encouraged me to
organise the Kalabhavan which had for its ideals the Zurich and
Charlottenburg Technical Schools: It undertook to impart in-
struction in such subjects as would not unly serve the present
industrial needs of the people, but enable them to start new
industries, After making some preliminary remarks, 1 shall
refer to the work done by it in this direction. .

The industry that occupies a prominent place in our com-
mercial life is the mill industry. Its c>mmeorcial and mechani-
" ¢al sides are attended to, but, until recently, no thought was
devoted to the development of its chemical and artistic aspects.
Our technical schools dre partly respunsible. for the neglect of
these important factors in mill industry. With the single
exception of the Kalabhavan, they rested satisfied with the
provision of instruction, which the existing needs of the indus-
try required ‘and took no steps to introduce studies necessary for
its further development. The V. J. Technical Institute is now
arranging for instruction in dyeing and textile chemistry twenty
“years after the Kalabhavan took up the subjects at Baroda.

The Kalabhavan had a great share in the introduction of the
dyeing industry in India. When our vegetable colours were
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driven out from the werld’s market, which they had held for cen-
turies, by the marvellous colours wodern chemistry had extracted
from coal-tar; when our dyers and weavers were reduced to
poverty, their occupations having heen taken up by others, there
was no recourse left but to make use of these new colours and not
to pay unnecessarily for the process of dyeing carried on outside
India. Germany, the home of these chemical dyes, was anxicas to
secure a market for them in India. Our mill industry also needed
a healthy growth and development. These considerations led
me to suggest to the great cclour manufacturers of Germany to
train students and instruct rative dyers in the use of their
dyes if they desired India to become one of their great
consumers. They appreciated  the suggestion and acted upon
it, and started their first laboratory in this very city and com-
nienced to instruct students and native dyers in the processes
connected with dyeing. When Mr. J. N. Tata heard about
this, he at once communicated with me and made up his mind
to append a dye-house to his mill, with the help of dyers trained’
in my private laboratory at Baroda. Even a costly laboratory set
of dyeing apparatus was presented to his mill through me‘by the
German manufacturers. Dyeing schools were soon after opened at
Ahmedabad, Delli, Cawnpere, Apiritsar and other places under
my supervision and several trained dyers were sent round
as travelling agenta, There are now eeveral laboratories
‘in Bombay connected with Germsn offices where students
are” trained. These are the educationnl methods the
Gernmans adopted for their purely commercial purposes, and
the result ix the present remarkable revival in cur dyeing
industry. My friend -Mr. Tulsiram, who introdured dyeing
into Madura, informed me, at the tine of the last Bombay Con-
gress, that 47,000 Sorathi settlers have heen blessing the trained
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dyer sent by me to Madura some years back, and the Glasgow
turkéy-red yarn manufacturers had to send their agents to
Madura to enquire why all the imports were stopped and what
were the methods of dyeirg adopted there. Since that time an
extensive use of coal-tar colours is made in India, and thusis ~
saved .to her the margin of prefit swallowed by Lancashire
and Glasgow. The dyers and the experts of these German
firms were assisted by the studeuts of the Kalabhavan in develop-
ing the dye-houses of our mills. They are saving the mill
industry from stagnation, are giving remunerative work to
thousands of workmen and showing productive investmeunts of
capital. They are successfully working the dye-houses which
costly foreign experts failed to do. Had it not been for these
pioneers to whom the flourishing conditions of mills is indebted
toa great extenf, our manufacturers would not have been
enabled to meet the demands the Swadeshi movement is making
on them. )

—_Welive in a time when new ideas are spreading. For instance,
many believe—and their number is on the increase—that since
Government cannot be expected to promote our industries by a
policy of protection, we should promote them ourselves by means
of a consumers’ league to boycott foreign articles. Now I do
not wish to assert either that boycott is altogether impracticable
or it is altogether useless. What T do wish to point out is that
boycott can never by itseM solve an indnstrial problera. For
instance, the wood agriculturists of England boycotted indigo,
branding it *“ Devil's Drug” and the Legislature also came to
their aid by passing the harshest laws to punish those who
imported it. But the use and import of indigo went om in
England until modern chemistry produced the colouring matter
artificially and at less cost. Scientific knowledge, techmical -
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skill, and industrial enterprise and organisation—these are the
true remedies, the only positive forces we can rely on to develop
our industries. '

It has been pointed out above that the expansion of mill
industry has not been attended with the parallel development of
the chemica! industries. Many raw products await chemists to
transform them into articles of ure and commerce. Take for in-
stance, the varieties of seeds our Jand produces from year to year.
They are sent to foreign countries to provide us with their oils
and derived products. If we started oil mills, a group of chemical
industries will come into existencs and utilise the by-products.
You are not unaware of the new and unexpectel avenues of
industries, which the chemistry of by-products opens up in the
West. For the last twenty years I have been preaching' the
great future that lies in store for oil industry in our country.
The dazzling prospects that the textile industry holds forth,
however, leaves little room for it to attract capitalists and
manufacturers,

Another disadvantage we suffer from—the lack ¢f chemical
knowledge—is seen in mining and metallurgical operations. We
have been quarrying mineral deposits and exporting them to
Europe because we do not know how to make them into articles
of use, The minerals that demand 'chemical treatment are not.
touched but only those which can be readily and easily tranship-
ped to Europe. The gigantic scheme of the late Mr. J. N. Tate
to work iron ores, which have been allowed to remain undisturbed
until now, will, no doubt in course of time, bring about a
steady progress in cur metallurgical undertakings and stimulate-
the growth of an extensive mining industry, )

“The feature which stands out most prominently in @
survey of the mineral industries of India is the fact that practi-
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cally nothing has been done to develop those minerals, which
are essential to- modern metallurgical and chemical industries,
while most striking progress has been made during recent years in
opening out deposits from which products are obtained suitable
for export, or for consumption in the country, by what may
conveniently be called direct processes.”

= % Tn this respect India of to-day stands in contrast to India
of & century ago.. The European chemist, armed with cheap
supplies. of sulphuric acid and alkali and aided hy low
sea freights and increased facilities for internal distribution
by a spreading network of railways, has been enabled to stawp.
out, in all but remote localifies, the once flourishing native
manufactures of alum, the various alkali compounds, blue
vitriol, copperas, copper, lead, steel and iron, and seriously to
curtail the export trade in nitre and borax. The high quality
of the native-made iron, the early anticipations of the processes
Bow employed in Eilrope for the manufacture of hizh-class steels
and the artistic products in ecopper and brss gave the country
a prominent position, in the ancient metallurgical world.”

“ With the spread of railways, the development of manufac-
tures connected with jute, cotton, and paper, and the gradually
extending use of electricity, the demand for metallurgical and
chemical products in India has steadily grown. Before long
the stage must be reached at which the variety and quantity
of products required, but now imported, will satisfy the conditions
necessary for Jocal production of those which can be economically
manufactured only for the supply of groups of industries.”

What line of action does this extract from the new * Imperial
Gazetteer ” suggest to us? What steps are necesrary to develop
our mining industry on a scientific basis 2 Instruction in mining
and metallurgy either in the existing colleges or in an Institute
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of Mining, will alene lead to the fulfilment of prospects our rich
mineral deposits hold forth. By its means another great staple
industry will come into existence and supply the people of India
with commercial activity and remunerative work and repay the
cost of education thousand-fold.

We have to blame our Government for not rousing itself
to the necessity of creating a great Institute of Mining. The
great work it is carrying on for the improvement of agriculture
should be supplemented by some efforts in this diréct.ion,
becanse all chemical industries depend upon agriculture and
mining. Its agricultural improvements will fake time before
they are universally adopted throughout India, but provision of
instruction in mining and of facilities for the - working of mines
will give a stimulus to the prosperity of India and check im-
poverishment and destitution to which villages after villages .
have fallen vietim through the changing conditions of the times.

We are fortunate in having big Native States to look after
our interests, If our Government does not shake off its tardi-
ness, let us appesl to the great ruling princes of India to set
apart a portion of their vevenues to supply this" great
want, The money spent on it will be repaid by the en-
hancement of their revenues causad by the industries which wil}
spring up in connection with the working of the mineral wealth
which lies imbedded in their territories or in British India.

In this connexion I have great pleasure to announce to you
that H. H. the Thakore Saheb of Morvi intends to establish
a Technical Institute in his State. It will provide instruction
in technological chemistry and in mining and metallurgy for
which there is a great field and demand in India. The institute
will provide higher standard of studies than that provided for
at the Kalabhavan.
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Kathiawad and . Cutch contain great possibilities of develop-
ment fur some chemical industries. The valuable deposits of salt
and iron pyrites there hold forth bright prospects for the manu-
facture of soda and sulphuricacid—the two great pillars of chemi-
cal industries. The people of Kathiawad and Cutcb do not lack
enterprise. Let some of them divert their energies from the cotton
trade aod go in for theése industries. If they do so, the favour-
able geographical position, rich geological formations and the
patriotic interests of the chiefs will, within a decade, transform
the two peninsulas into a great manufacturing centre and drive
out for ever the recuiring famines which depopulate and paralyse
some of the Native States. '

For want of time, I have to leave off reference to important
industries such as tanning, brewing, glass and porcelain and
many others which have a great future before them.

Indigenous Indian industries are characterised by the simpli-
city of tools and implements empleyed by the workers. The
labour unit of Indian industry is small and the capital required
for working that unit successfully is also small, Time bas brought
us, whose industries possess these characteristics, face to face
with modern achievernents of Western science, and its multi-
farious inventions in the mechanical, chemical and electrical
branches. So on the one hand we bave to produce on a
large scale and to adopt the factory eystem, but on the other
hand we have also to rescue onr small industries, and muke them,
with the help-of modern science, a source of prosperity to our
country. The question of cottage or village industries is oue of
the vital questions of our pational life. There is.some possibility
of solving it, according to Professcr Hobson,* if a cheap produc-

* « Beience in Public Affairs.”
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tion of electric energy owned or controlled by the public can be '
cheaply distributed throughout India,

Let our industrial and political leaders concentrate their
energies on the proper bandling of a Yproblem like - this and-
solve it once for all, Many of the disadvantages. we suffer
from would thus find a remedy. Let our activities profit by the
fesson the industrial history of the West hasto teach to the
world, that buge combinations for the maintenauce of artificial
prices, huge and lying advertisements and gross adulteration of
manufactured products get rid, according to Prof. Duncan,* of the
efficiency in manufacturing operations by which every business
should naturally stand or fall. Let us not proceed on lines which
bave brought in their train misfortune and disaster. Instead
of blindly following in the footsteps of Western manufacturers, let
us adopt their Jatest methods of work, and introduce the systems
devised to nullify the evil and disastrous consequences of those
pi‘evalent. now. Let us bear in mind that the dominant factor of
industrial success is just simple efficiency, by which 1 mean a
combination of economy and progress in manufacturing opera-
tions. If we do this we shall not be handicapped in the ‘com-
petitive race of commerce but we shall be ahead of- Western
countries in proportion as we develope the nascent skill of our.
people und to the extent we make use of our resources.

We have undertaken a grave responsibility in meeting in
such conferences from year to year. The destinies of India _
hang on the practical results of our deliberations. . Conse-
quently, I may be permitted to suggest some lines capable of
leading us to the desired goal. We must not only apply our-
selves to the study of the industrial conditions prevalent in

* « Chemistry of Commerce.”
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India and elsewhere, but should ccuse to a definite conclusion as
to the means and methods to be adopted to improve our condi-
tion in consonance with the highest developments of modern
science. We should bring about the creation of all the fucilities
in India which the artisans, manufacturers and capitalists possess
in the West. Economic and industrial museums® planned on
the models of Europe and Ameriva, should be established in every
important commercial and industrial centre. QOur apnual exhibi-
tions may form a nuclens from which the future museums may
grow in conformity with loeal conditions and requivements. A
collection [of samples of foreign manufactures should be placed
side by stde with that of home-miade articles, so that loeal artisans
may have the benefit of cultivating their taste in the proper
direction by comparative study. Their heads should be patriotic
Indians who possess sufficient experience of the needs snd
resomrces of Iudia; they will furnish she requisite information
and help to our people to go in for new productive industries.
It is unnecessary to add that commercial bureaus must follow as
a corcllary to museums. The reports prepared at these institu-
tions should not only be published in scientific and technical
English which takes for granted a good deal of training,
information and knowledge on the part of the readers,
but also in the vernaculars and in a form devised to
attract the attention of our people and to interest them in
their contents, thereby inducing them to emhark on the introduc-
tion or creation of new and profitable industries.

Our ancient guilds known as the Mahajanas in Gujsrat
have suffered disintegration with the permeation of British
influence in India. The services they performed as social and
commercial forces were great, but now they have fallen into

* Refer to Professor Gajjar's Museum Notes.
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disuge. It is time that new guilds should bn organised to
meet the requireluénts of the times. They shull have to
attend to the organisation of their industries, the creation
of fucilities in the shape of wmuseums, bureaus, technical
institutes, industrial banks, etc., to guard the interests of indus-
trial centres and communities and to undertake industrial
surveys in special directicns. Our Conference will render a
very important sevvice to the industries of India, if it takes up
the guestion of the formation of guilds seriously, '

Only the Government has the means to carry out general
industrial surveys. If they are properly carried out and their
results placed within the reach of the teeming millions of Fndia,
the British Government will confer a great benefit on them. Our
native princes may also be abproached to come forward to help our
industrial advancement by instituting economic surveys in their
States, Our industrial development will be stimulated if
surveys of particular industries are carried out instead of
planning a general sarvey of the whole country. H.H. the
Gaekwar entrusted me, some years ago, with the work of
making a survey of the dyeing and calico printing industries.
This survey was of considerable help to me in wy subsequent
work for the memorial of dyeing industries.

Liefore putting suggestions on the last but important pro-
blem of our industrial regeneration, I have a pleasant duty to
perform. Our Conference has been fortunate enough in securing -
as its President my friend Dewam Bahadur Ambalal Sakarlal
Desai, who is a distinguished alumnus of the Bombay University,
a staunch political leader of Gujarat and one of the captains of
her flourishing mill industry. :

His high intellectual attainments, varied experience of life,
keen and penetrative grasp of our national problems will, I am

2



.

18 THE INDUSTRIAL CONFERENCE,

sure, give a practical shape to our deliberations. The Industrial
Conference is a practical oftshot of the Indian National Congress.
‘We, who have assembled here to-day, are all practical men and
naturally anxions to work ; we are idealists too; the industrial
efficiency and expausion of India will be of the realisation of our
ideals, if we put our shoulders to the wheel and work day and
night for the amelioration and progress of our country.

Ladies and gentlemen, I have laid great stress on techni-
cal education and again I revert to it because it is the liver cf
industrial progress to which our activities must be seriously
and vigqrously applied. We must organise a uational system
of technical education with the help of industrial guilds which
will formulate technical courses to meet local needs, start insti-
tutions where instruction in them can be provided gnd to raisa
funds to equip and finance such institutions. Let us all—-all
the workers in the onward march of India-—rally round the
banner of Education and leave no stone unturred to increase
the brain-power of our nation. Lot us not wait for the
Government ipitiation in this matter. We must take cur
destinies into our own ‘hands and the Government is
sure to help us, when we help ourselves. Let us study the
national forces of Eogland, Germany and America in order
to be enlightened as to the means and measures we should
take for the regeneration and development of our industries.
Without universal education, there is no salvation for us. We
must undergo an intellectual revolution ; our outlook of life and
our present conception of mundane duties must be modified, if
we want to remain as a nation’ and a nation full of youth and
prosperity as ir. the days of yore. *‘ Educate, educate, educate,”
must be the ery heard on all sides. Listen to the words of
wisdom the present Secretary for War in England utters.
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“ Science,” says the Rt. Hon'ble Mr. Haldane, *is essential to
victory whether the straggle be ‘in the arts of war or
in those of peace. Organisation is the key to success ;orgini-
sation depends on steady thinking, and thinking depends
on ideas, ideas which give birth to ideals. For inspiration
as well as guidance, those engaged in enterprise of every
kind luok more and more to the trained mind. They are forced
toduso.......... We are learning that nothing can be accom-
plished on a large scale without the iudispensable preliminary
of fiest taking thought. And we are learning that the taking of
thought requires at every turn, not only the expert,* hut the
highest type of expert knowledge.” Then he goes on to show the
great importance talent has attained in the modern world.

While speaking at Wakefield on October 17 at a public meeting
held in connection with the Wakefield Education Guild, he said that
“ Higher education is ‘of great value to those engaged in indus-
trial pursuits ; in fact, it is of wvalue to the whole nation. Learn-
ing for learning's sake is a great text, and it does mot shut out
the utilitarian side. The profits of industrial enterprise go to .
the man of brains, to the man with the power of direction. This
shows that it is vital to those engaged in industrial enterprises
that they should have command of science and as much knowledge as
they can get. Unless knowledge is spread among the people, there
cannot be equality of opportunity. There is only one leveller, only one
man who does anything substantial to make people equal, and that is the
schoolmaster. Education in this country will never be right until tbe.'
elementary school, the secondary school, and the university are linked
together. The British people, perhaps, need education more than any
other nation. We are very prosperous; we are very self-reliant; we
have magniticent energy ; if we had pot, we should have been distanced
in therace. But we are peting against soi and the increasing
science which science gives. We are being more and more handicapped
in the race and it is our own  individual powers that have enabled us

# Bcience in Public Affairs.
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still to get to the goal in front of our competitors. Let us learn, before
science makes still further advances and before they are appropriated by
foreign nations, to bring oursclves at least up to this level.”

"Shall we rouse ourselves to the consciousness of the urgent
need India stands in for trained skill and scientific thought ¢
Shall we fritter away our energies, miss our opportunities, waste
our resources in worthless and idle quarrelings for personal glori-
fication, in listlessness and inaction, in the practice of ideals
detrimental to our progress and take no steps to diffuse universal
scientific education leading to a stupendous moral and intellectual
revolution? Shall we remain satisfed with our industrial
degradation and dependence and the increasing poverty of the
masses, to be crushed in the struggle for existence and to be

_cursed and condemned by our posterity for the disgracéful
legacy we'll bequeath to them ? Shall we rely upon owr rulers,
when, as Mr. Haldane observes, they are themselves outstripped
by Germany, America and other countries which have taken
the fullest advantages of the progress of modern knowledge ?
It ought not to ba so. We must make up our mind to
found institutions for technical education and thereby raise
our material condition. No  progress is possible in the
absence ,of material prosperity. No moral development, no
intellectual ackievements have taken place in countries where
the material condition of the people is at a low level and where,
consequently, life is a bundle of pessimism, inertia and apathy.
‘We must not rest until temples dedicated to Sarasvati and
Visvakarma, i.e., colleges and polytechnics outnumber all the
temples, mosqueﬁ and churches which minister to the spiritoal
needs of the people. Onr religious cha;-ities must be directed
towards supplying us with brain-power. On brain-power
depends the regeneration of India, her prosperity and integrity,
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and also her salvation. I have great faith in it and have devot-
ed the best years of my lifo to the imparting of education. [
bave always looked upoun it as the great panacea for all the
misfortunes we groan under.

The earnestness, sacrifices and martyrdom of some of our
people have ushered in a new era in the history of our nation.
Woe are sl pulsating with a new life, new ideals and new vigour.
Let us sanctify the birth of this new life by providing for uni-,
versal education in India. Let us not wait for large funds
but begin with whatever sum we get from our people. Let
earpest and influerntial workers come forward to persuade our
native chiefs, merchant princes and our middle classes to sc¥
apatt a portion of their revenues and incomes for educatic.al
purposes in the same way as they do to satisfy the religious
cravings. Education is 2 religious duty and let us gird up qur
loins to perform it to the best of our abilities,

I again accord you all a most cordial welcome to Surat
on behalf of the Reception Committee, Surat has caught the
spirit of the times and embarked on industrial activity. Let

the same spirit inspire us to fulfil the mission which has brought
us together. Let us thoroughly and systematically carry out the
conclusions we arrive at.  We have the necessary means present
in abundance in our land ; we have ‘capable men in our ranks;
we have guidance offered by the history and experience of
Engl2nd and other nations; why should we then hesitate to work
out our indostrial sulvation ¢ If we neglect the present oppor-
tunities, we shall have to pay a very heavy toll in future for
mere existence. Let this dismal and depressing prospect spur us
on to action, to stimulate and accelerate our industrial progress.
If we will, we shall bring nbout our regeceration. With know-
ledge, with self-confidence, with determined action and with
united endeavour in the sacred cause of our motherland, let us,
ladies and gentlemen, resolve to work out our own regeneration.

\
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Gentlemen,—I thank you sincerely for asking me to preside
aJ this important Conference. I cannot claim the practical ex-
pé'.'-,{/ence of trade and industries possessed by my worthy predcessor,
nor the literary eminence and broad econmic outlook of Mr.
Romesh Chandra Dutt, the first President. My connection with
industries is indirect, and my studies in Indian Economics are
somewhat recent. 1 beg, therefore, that youn will be good enough
to take an indulgent view of any shortcomings in the observations
that [ offer for your consideration.

The fundamental facts of our economic situation are well-
known : (1) Widespread and chronic poverty among a large

fpropox'tion of the population ; (2) dense ignorance of the masses;
(3) an abundance of raw materials ; (4) absence of scientific and
technical knowledge, and practical gkill ; (5) a low state of
comuercial enterprise ; (6) a large deficiency of capital. The
question that we are called upon to consider is how to evolve a
state of widespread industrialism out of the conditions just
postulated.

Some of the remedies suggested are those that bave proved
efficacious elsewhere ; viz., a wide provision of elementary edu-
cation ; foundation of technical schools and scientific institutes ;
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establishment of commercial schools, and acquisition of scientific
and technical knowledge by students sent abroad. Al these
are cornprised under one comprensive head,—Education. The
efforts made till now to supply it have been spasmodic and
feeble. But strong, systematic, and sustained exertions are
indispenasble. They ought to be coutinually reinforced by a
strong national spirit, that is determined to achieve success at
all costs, and is immovably steadfast in the pursuit of its high
national aim of securing our industrial regeneration.

In the meanwhile, we must depend for our immediate pro-
gress on our resources as they now exist. " Our merchants are
indeed mostly ignorant of the intricate ramifications of modern
industrial conditions, their vast extent, and the foundatien on
which they ultimately rest. Happily there arise now and then
abeve our economic horizon a few persons of the towering
eminence of the late Mr. Jamsedji Tata; and commercial
enterprise on a considerable scale haa existed in Western and
North-Western India from time immertorial. Qur traders have
penetrated into East Africa, Persia, Turkey, and eastwards into
China and Japan. Merchants of Gujerat have recently gdne to
England and cpened agencies there for the purchase of British
machinery and mill-stores. Hindu pearl merchants have lately
established firma in Paris and London. The Indian Specie Bank
of Bombsy has quite recently opened a Branch under Indian
management in the heart of the British Ewpire. Itis to such
agencies that we must look for the immediate help that we re-

quire iun the shape of commereial enterprize.

CAPITAL.
Next to the want of commercial enterprise and industrial
knowledge, the thing that stands in the way of our industrial
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growth is the absence of the requisite capital. Nay it may be
asserted that the want of capital is now our chief desideratum.
It is true that the capital now employed in our cotton industry
-amounts to nearly 30 crores of rupees.” But if we remember our
final aim, viz., to clothe ourselves wholly with home-made fabrics,
we must confess that we have only made a fair beginning for a
general regeneration of our industry. The great problem await-
ing a practical solution is that of raising the necessary funds.

The question admits of a satisfactory solution, provided our
best minds apply themselves to the task. The Rupee debt of the
chgmment of India held in India amounts to Rs. 105 erores;
and of this Rs. 55 crores ave held by Indians. It way rot be
possible to divert all this into the channels of trade and industry,
but even if we could secure for the latter purpose }th of it, say
‘Rs. 14 ¢vores, the impetus imparted to our industries would b
very great. It is to be wished that Indian publi(-isi‘.s' will earnest-
ly endeavour to create a public opinion in favour of the diveusion.
That it is quite within their power, I have no doubt. The
higher returns of trade and industries ought to prove a strong
argument in favour of the change.

There is another and & cognate source which muy well be
tapped by our enterprising men. The. amount deposited in the
Postal Savings Banks was for the year 1904-05, Rs. 14 crores.
Neoarly 13 crores out of this sun  were puarely private Indian
savings. Now if we could succeed in getting even a half of this
sum, say Rs. 6 crores, for our commercial purposes, an amount of
strength would be imparted to our industrial activity, of which
we have at present no adequate concveption.

The best way of fulfilling the latter purpose, as well as that
of getting at the money now lacked up in Government Promis-
sory Notes, would seem to be the establishment of Banking insti-
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tutions all over the land. Efforts on a small scale have already
been made, notably in Puona, Abmedabad, Benares, Lucknow,
Lahore and other places. Bub these ave tiny beginnings of very
large potentialities. There is no reason why every town of im-
portance should not have a Bank of its own.” These small insti-
tutions mny establish connections with the bigger ones at large
commercial centres, and the whole capital of the country will be
thus utilised to the best advantages.

It may be here stated in passing that it is not at all a difhi-
cult thing for men of character to inaugurate such establishments,
In fact, the great thing to be remembered is that there is no
department of business for which Indians of the middle clusses
are better fitted by heredity, and past traditions, than’ that of
Banking. Practical Bank management requires just those quali-
ties in which we excel and which we have cultivated for genera-
ti‘mue viz,, patience, calculatioh, foresight, thrift and the like.

We have furt.hex a natuml advantage over our foreign rivals in
this respect, viz., we possess an intimate acquaintance with local

condilions, and with individual sslvancy.

A satisfactory beginuing has already been made as regards
large Bauking institutions. Bombay has started two large
Danks ; Madras hus launched its National Bank and Calcutta
is following in the wake. These institutions bave already proved
of great value to trade; ouv Indian genius for banking is'so far
~ full of promise. We want now a network of small Banking
establishments which will act as feeders to the bigger Banks.
One of the principal functions of these small Banks will be to
inspire confidence in the poorer population, and to attract the
sums that now lie idle or concealed underground owing to dis-
trust and ignorance. FEducation alone can finally remove tha
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economic blindness which favours hoarding. But small well
managed Banks can do a great deal in the meanwhile.

It is clear, however, to all who take a comprehensive view
of the present industrial -situation, that Indian productive
industry requires more capital than all the ways just mentioned
can be expected to secure. The question arises, whether we
should resort to foreign countries for loanable capital, or prefer
to wait till our resources grow equal to our wants. There isa
strong feeling among a section of our people that foreign capita)
should be shunned. Similar was the feeling of some Japanese
patviots formerly. The sentiment is nutural. But our interests
require that we should look at the matter from a purely business
point of view. From this standpoint, the only reasonable cale
of conduct to follow is that we should freely borrow money of
foreigners for industrial purposes. The Government of India
has been long doing - this for railway construction. Very
powerful nations go to the markets of London and Paris for
war Joans, or for naval eonstruction, and also for industrial de-
velopment. There is no reason why we should not do the same.

The Honourable Mr. Vithaldas, my worthy predecessor in
this chair, urged the same view. “ We cannot,” he said, “ do
“ without foreign capital. It will be extremely short-sighted to
“reject it on sentimental grounds. We must avail ourselves
¢ of it, but we must take care that we do not pay for it more
“ than other nations.,” This is sonnd advice. In this respect
we might follow the example of our fellow-subjects of Canada.
Patriotie Canadians welcome the advent of American brains and
money in the development of Canada; but they naturally prefer
that the work now being done by the capitalists of the United
States should be shared in a vastly greater degree than now by
those of their own countrymen who have money to invest.
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THE. SWADESHI MOVEMENT.

The new propaganda termed the Swadeshi movement re-
quires some remurks. The aim of this movement is the establish-
ment of new industries in India, by means of Indian capital, if
possible, o that the Indian people may be, as far as is practi-
cable, self-contained and independent of the foreign imports that.
now flood the land.

The justificatina of the movement consists in the fact that
the country has been impoverished during the last century by
the inroads of outside manufactures on its old industries, so that
it is now unable to supply its population even with the neces-
saries of life. The foreign goods now imported are not, economi-
cally spesking, indispensable, The iwaterials of many of them
are produced in the country, and an nmple supply of labour is
ready to hand, The Swadeshi movement ultimately seeks to call
into existence the directing capacity, the technical skill, and the
requisite capital, so that our own labour and money may convert
our raw materials into the conumodities which we now import,

There is a general consensus of opinion that the endeavour
to establish new industries in Indin is very laudable in itself.
The Government of India favours it. Every new factory esta-
blished, every banking institution created, every steamship laun-
ched, is hailed by men of all shades of opinion. Scholarships for
obtaining technical instruction outside the country are given, to
a small extent, by the Government®of India, to a larger extent
by public bodies and public spitited citizens, while many enter-
prising and high-spirited youths go abroad at their own expense
to acquire high technical proﬁciencjv. So far there is no radica?
difference cf opinion. .

Honest and patrictic men all -over the country are trying
their best to induce our countrymen to abjure the mse of foreign
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goods altogether, in favour of indigenous ones of the same
description. These earnest efforts, which are gradually spreading
over all parts of the land, are viewed differently by different per-
sons,  So far as the methods are accompanied by unlawful acts
of violence aud intimidation, they deserve to be severely con-
demned.  But unlawfulness apart, thers is nothing in them that
any honest man can seriously object to. The economic” ideas of
men differ in many points and a difference on this one is allow-
able. But no candid man ought to stigmatise these pntriotic
efforts as dishonest. They are perfectly legitimate.

But the statement may be ventured that even, from an
econowic point of view, they are not only justifiable but urgently
needed. The protection of new or nascent industries by means
of high import duties, and by bounties is held to be aliowable by
some of the highest authorities of the free trade school of Pulitical
Economy. If the State in India had been identified in economic
interests with the Indian people, some measare of protection
might bave been adopted by it long ago. But the Government
of India being the representative in India of free trade, Britain
is not at liberty at prescut to afford economic proteciion in any
form to Indiau industries. The paop'le of India ought, there-
fore, to step into the vacuum, and do by woluntary protection
what the State might have achieved in an ecasier way by taritls
and bounties. Thus the Swadeshi propaganda is, in essence,
an endeavour to reinforce the cause of Indian industries by en-
iisting the Indian patviotic sentiment on .its behalf. It is
difficult to see how any objection can exist agninst such a
move. Organised voluntary efforts are specially needed now
in all departments of natioual activity. The Swadeshi move-
ment is the application of this principle to that of unational
industrial regeneration,
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Iu Gually &atermining the utility of the movement our view
need not be vestricted to the free trade formule of English
economwists. Alwost all the independent nations of Europe and
America are at the present day encouraging their own industrics
by means of high taviff barriers and bounties. - Germany and
America nre the two most prominent instances before us. Why
shonld not Indians do by voluntary effort what these two
nations nre doing by the collective action of their States?
That this line of conduct is correct is proved by actual ex-
perience. The Finance Minister in his' Budget  statement last
March recognised that the Swadeshi movement bad resulted
in the contraction of imports of cotton goods to the tune of more
than a crore of rupees, indigenous manufactures having replaced
them. An impetus is given to the handloom industry in Bengal
and elsewhere, such as it had oot felt for nearly a century, and
larga numbers of our countrymen bave obtained a living thereby.
There is an all-round industrial revival due to the Swadeshi
propaganda. Fifteen Banks with a total capital of nearly 4
crores have sprung into existence. Five navigation companies
with a capital of 121 lakhs have been started. 22 new cotton miills
with a:capital of nearly 2 crores have been established. Two jute
mills, several oil-pressing mills, suger factories, and mining and

" mineral companies, besides many that are not known, have been
launched. (These figures are taken from R. B. Lali Baijnath’s
specch at the U, P, Conference.) In the department of cotton
spinning and weaving, the number of spindles has risen from 50
to 60 lakks and of looms from 45 to 60 thousand. These gratify-
ing results are largely attributable to the Swadeshi propaganda,

- and to the Swadeshi spirit which it has aroused. In the face of-
these results, it is not reasonable to cavil at the Swadeshi move-
ment,



30 THE INDUSTRIAL CONFERENCE,

There are well-meaning people who urge that the propa-
ganda imposes an extra burden on the poor, or that it deterio-
rates taste and workmanship. Now, it is not always true that
any extra burden is suffered by our poorer countrymen on ac-
count of the Swadeshi movement. In several cuses, the propa-
ganda has been only the means of advertising widely Indian
goods of admirable quality and cheapness which were lauguishing
for want of support. In some cases the preference for our own
goods has indeed implied a small and often imperceptible sacrifice.
But all protection implies such a sacrifice. When a State imposes
a high tariff against foreign imports to bolster up a nascent
industry, the cacrifice is equally real. Why should it be grudged
because it is voluntarily borne 2 As to taste and quality, it is not
"always the case that the Indian article is inferior to the fureign.
Often the reverse is the fact. The clement of durability again is
generally in favour of our products, and often goes far to coanter-
balance the loss in point of superficial finish. Lastly, there is no
ground for the fear that patronising crude articles will cause a
permanent deterioration of our workmanship., Such patronage
can, at the best, be very temporary, and coupetition among our
own producers is bound, in the long run, to keep up the quality.
‘The poor ultimately gain by the extended employment that
arises for their labour, .

Of the four elemants of national manufacturing prosperity,
viz., raw materia.ﬂs, technical skill, capital, and demand, the
demand is the dominating factor. which gives direction, shape
and substance to productive activity. Now, our resources in raw
materials are abundant. Technical skill can be created gradu-
ally, and for our immediate purposes we can rely upon importing
it from outside. I have already dwelt upon the question of
sugmenting our capital. As to demand, it is very extensive in
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India. Thus all that is pecessary to do at present is to make
the demand flow in such a way that it may fertilise native
industries instead of foreign ones. All the foremost nations of
the world are endeavouring at present to get wider and wider
markets for their goods: Their political action is largely govern-
ed by this policy. ‘In their mutual jealousy and competition
they insist on au open door for all—notably in the vast Asiatic
countries, The ordinary weapon used by these nations, is that
of making their goods cheap te the covsumer, of lessening the
cont of transport by subsidising shipping lines, of practising
economies in production and utilising scientific inventions.
They rely in the last vesort on un appeal to the avarice of the
foreign consumer, .

Now, it is permissible to inquire why a nation situated
like ours, and deprived of all means of enforcing its will by
collective action, may mnot seek to externd its industries by
appealing to a« higher sentiment than avarice, viz., patriotism.
Even royal personages have commended such an appeal and
enforced it by their examgle.

RAILWAY TRANSPORT.

The question of a cheap and quick transport of our
wmanufactured goods and machinery from one part of the
country to another has not received the attention it deserves.
It is, however, of vital importance to the growth of our
industries.” The utter collapse of the carrying capacity of the
principal railway lines last season is fresh in our minds. It
caused enormous losses to traders and producers and a seri-
ous dislocation of all commercial arrangements. A sufficient
supply of rolling stock on each line is a sine qua non of
railway efliciency, and ought to be insisted on. Smooth
working arrangements for interchange of waggons between
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‘the various lines are also badly npeeded. The railway staff
ought to be imbued with the spirit of business. The Railway
Board has succeeded indeed in effecting a few mwinor improve-
" mects, bat is still far from coming up to the expectations of
business-men. The delay in the despatch and handling of
goods after arrival are often secandalous. For example, it genevally
takes 8 days before goods loaded in Bombay reach the bands of
the consignees at Ahmedabad, which is only 300 miles from
Bombay. The loading and unloading arrangements at bye-sta-
tions are defective, and add to the delay. Mr. Morley made a
boast that the railway rates in India &are very cheap. They
may be cheap. But there is great room for hoprovement still.
Now it costs nearly 15 Rs. (all charges included) per bale of
yarn or cloth sent from Ahmedabad to Cawnpore or Calentta;
while it can be sent to the latter place by 11}l and sea combined
for nearly half the sum. The railways yield a large sur-
plus revenue after deducting interest and wear and tear of the
fixed capital. 'Why should not this surplus be utilised to reduce
the freight charges on all internal manufactures? A reduction
in freights acts on trade like fresh eapital or a new market. It
is as new blood to a living organism. It is by cheap and quick
transport that America has achieved her industrial pre-eminence.
Indian manufactures need very cheap freights and rapid trans-
port. I would commeud this point to the earnest consideration
of the Conference.

UNTFORM WEIGHTS AND MEASURES,
Somewhat akin to the question of cheap railway freights
and quick transport is that of having for the whole country a
common currency, and common weights and measures. The
existence of important Native States, some with a standard coin
of their own, accounts for the difficalties that confront usin the
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way of geiting a common medium of exchange. Politicad con-
siderations are here interwoven with the economic problem.
Maharaja Sayaji Rao of Baroda has generously adopted the
British coin ; and it is to be hoped that equally broad views will -
intluence the counsels of Gwalior, Hyderabad and the Rajputana
States in thls important matter. Itis the poor people of the
Native States and travelleis thai suffer most from the existence
of a separate local currency. There is less reason, however, for
maiutaining the present confusing labyrinth of weights and
mensures, Big traders can always protect their interests; and
. it is the poor and the ignorant that suffer most. The necessity
of developing the domestic commerce of our vast country makes
the question of a common currency and common weights and
mensares one of nalional importance.
AGRICULTURAL INDUSTRY.

I will now, with your .permissiorn, proceed to offer a few re-
marks on some of our leading industries, and among these, Agri-
culture first demands our attention. It stands at present at the
tiead of all our other industries, An extension of purely indus-
trial occupations will no doubt reduce its relative magnityde.
But it will be a long time before its place becomes secondary, as
in England. 1t belioves us, therefore, to pay special attention to
it. The greatest impediments te its growth are—(1) the ignor-
ance of the peasant ; (2) his heavy indebtedness ; (3) the irregula-
rity of the rainy seasons; (4) the absence of irrigational facili-
ties ; and (5) the land policy of the Government. The charge
of blind conservatism brought against our cultivator is not fully
justified, He has always shown a readiness to produce crops
that pay him best, and due regard being had to his indebtedness
he cannot be expected to do more. The Government of Indis

bave of late taken some steps to improve the returns of agricul-
; , 3

-
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ture. But, as.usual, they have begun at the top instead of at the
bottom. Something more is needed than having big central
institations or associations. Big central associatiors have failed
in Bengal and cannot expect a better fate elsewhere. The theory
that knowledge will filter down to the peasant in his village from
the central institution or bureau is not supportea by actual
experience. There are thick impervious strata intervening,
which prevent the desired percolation. The villager ought to be
approached in his home and placed in possession of the know-
ledge which he lacks. For this village committees should be .
formed, and model farms ought to be established for every small

. group of villages.. Trained Indian experts ought to be hrought
into direct contact with the peasant. Lastly, the interposition
of the :Revenue agency ought to be sedulously shunned. As
regards the peasant’s indebtedness, a further expansion of the
Co-operative Credit Associations ought to be encouraged. In the
matter of irrigation, large works are good in their way, but the
old system of having a good storage tank for every village de-
serves to be revived. Free education, and that of the right
sort, must be placed within the reach of the agricultural popula-
tion. Finally, the present land policy of periodical settlements '
must be abolished, and a permanent land tax ought to be fixed.

. THE COTTON INDUSTRY.

The cotton industry is next in importance, but stands on a
different footing altogether. Woe get almost all the raw material
for it in our own country, and spare some of it for foreigners.
Egyptian and American cotton is now annually imported in
small quantities, and these imports will increase during the pre-
sent year. The cultivation of the new Sind cotton promises, .
thanks to the liberal initiative and help of the Bombay Govern-
ment, to give great impetus to our staple industry. Our Mill-
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owners' Association may fairly be expected to show a practical

appreciation of the efforts of Government by offering prizes to-

growers of long-stapled cotton in other parts of the country.
Meanwhile, it is agreeable to note that the cotton industry is now
‘on a firm basis, though we are yet far behind our legitimate
place in the production of cotton fabries,  The system of paying
the managing agents huge coinmissions calculated on the outturn
alone is happily getting into publie disfavour, and a more sensible
one is gradually taking its place. The labour supply is unsatis-
factory from a variety of cauves, plugue being the main one. The
public can now justly demand that the excise duties on cloth
which have trebled during the last 10 years and now amount to
nearly 30 lakks of rupees per annum should be abolished. The
increasing revenue from excise on cotton cloths involves a new
danger to the industry to wbich the attention of all publicists
wight be invited. At present the interests of Lancashire form
the sole pretext for the irupost. But if the revenue from it
grows at the present rate, considerations of finance are likely to
be utilised for its continuance, It will be said that the amount
is too large to be at once remitted. - This is an additional geason
for taking concerted action now to get this obnoxious tax remov-
ed. At the same time we have a right to expect that the
industry shall not be allowed to be threatened with new artificial
restrictions on any grounds whatever. Whilst on the subject we
must thankfully acknowledge that the composition of the
. Factory Commission now sitting is quite satisfactory. We may
he permitted to hope that the interests of dndia alone will
_ dominate ite final recommendations,
TRON, COAL AND MANGANESE.
It is s pleasing feature of the new industrial spirit that

Indian melchants are turning their attention to ‘the nining of

’
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coal and manganese. It is gratifying that recently a few coal
and manganese concerns have been launched by Indians with
Indian capit;xl. Ignoraunce had hitherto hindered our progress.
Taq ensure future progress it would be well if steps were taken to
train Indian experts in Geology, Mining and Metallurgy. The
suggestion put forward last year by the Hon’ble Mr. Vithaldas,
viz., that all companies formed outside India for mining should
be compelled by Government to reserve a portion of their stock
for Indian investors, is worthy of consideration. The difficulty
‘lies in the fact that rich foreign capitalists are satisfied with a
smaller return than JIndian investors, and that the latter
generally fight shy of uncertain investments. The Tata
JIron Works mark an epoch-making advance in mining and
metallurgy, and are pregnamt with very far-reaching
results.
THE SUGAR INDUSTRY.

The United Provinces of Agra and Oudh supply ha]f the
home-grown sugar. But it is now becoming clear that our
sugar production s losing ground in cowpetition with that of
Java, Mauritius, and Germany. The Swadeshi agitation is
' trying to enlist the religions scruples of the people in favour
of mative sugar, but the practical question of extending . the
indigenous industry remains unsolved. Perhaps' Mr. Hadis
new way of making sugar may aid in the solution. More
irrigation works may hasten the desired result. The difficulty
of getting sugarcane all the year round is at the root of the
question. - It is not easy to suggest a remedy. The refinemnent
of molasses, however, pays fajrly well, if the manufacture of
Tum as & bye-product is permitted by the State. Our patriotic
countrymen are, however, in earnest, and Madras is going to
have a sugar factory soon.
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JUTE AND SILK. :

The jute and silk industries are at present confined to
Bengal, but the jute mills are Snanced ‘and managed "by Euro-
peans. We, on this side of India, are unable fully to understand
the latter phenomenon. There is no reason why awakened Bengal
should not claim a share in this thriving industry. In the article
of silk, Bengal has a practical monopoly, though Kashmir is pre-
paring itself to enter the lists. Praiseworthy efforts are made
in Mysore to produce silk on a commercial basis. Mahraja
Sayaji Rao, the enlightened ruler of Bareda, has taken the
question in hand for the benefit of Gujerat. A Deccan Brah-
win who has returned from Japan after studying s\ericulture'
in all its branches has, it is stated, startéd a small and
successful factory of his own in the Konkan. It is to be
hoped that his bold example will find enterprising imitators .
elsewhere,

LEATHER AND PAPER AND OTHER INDUSTRIES.

The leather industry is gradually spreading, though no
impression seems to have been made on the imports as yet.
The efforts of Mr, Chatterton, of Madras, in this direction are
deserving of great praise. But the field for leather manufac-
tures is still very extensive, for we export skins and hides of
the value of Rs. 14 crores. A factory at Navsari and another
at Bombay, both lately started, are doing good business.
There is no reason why every province should not have a
leather factory of its own. The new Alembic Chemical
Works at Bombay mark a valuable departure, which is preg-
nant with important results in the immediate future. The
glass works at Umiballa, Debra Dun and Bankipur are among
the oﬁ'sgn'ng of the new Swadeshi spirit in British India. Cheap

‘railway freights are especially necessary in the case of
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glassware. Enamelled wara and pottery have been taken in
hand by patriotic Bengali gentlemen, and the Victoria Techni-
cal Institute at Bombay trains young men in enawelling.
Surgical tools of excellent finish are mow produced locally in
Bombay and sold at a reasonable price. A tobaeco factory
pear the same place must be reckoned among the progressive
works of the year. There is, of course, abundant room for
these industries all over the country.
HOME INDUSTRIES.

The question of creating home-industries for our rural
areas is one deserving of serious consideration. For more
than 6 months in the year almost the whole agricultural
population of unirrigated tracts is absolutely without any
employment. It might greatly improve their material condi-
tion if some handicrafts suitable to their needs could be
successfully introduced into our rural areas. The handleom
may answer the purpose in many cases.  Knitting and lace-
making also suggest themselves. The matter is very important,
and suggestions or papers dealing with it ought to be invited.

EDUCATION, :

No review of national industries can be complete ‘without
‘s reference to the subject of Education. I have touched
‘upon the Jeficiency of *he labour supply for factories.
Agriculture makes the same complaint. Plague is no doubt
one of its principal causes, but there are others of a deepef
kind. The labourer in the principal industrial centres gets
higher wages than he can dispose of according to his present
ideas. He is, very ignorant and his wants are few. He
squanders a considerable proportion of his earnings on liquor
and also on flimsy foreign finery. If he still has money left
" he deliberately absents himself from work till his pocket is
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again empty, In the meanwhile, his dwelling continues to be
insanitary, his load of debt remains undiminished, and his
food also remains the same as before. 1t is abselutely
necessary, if his condition is to be really elevated, that he
should receive a sound elementary education. It is the duty
of the State as well as of the.rich to provide this as ex:
tensively as possible. From an industrial point of view, it is as
much needed as from any other.  The quality of this ought\to
be such us will make him physically robust, and mentally and
morally equal to his foreign competitor.

" The need of technical education on a broad scale js now
equally acknowledged. The Government might be reasonably
expected to take the lead, but the question is a national one.and
the whole nation ought to combine to provide it. It is our own
problem, and we should apply our shoulders to the wheel to bring
about the desired result. The difficulty of getting the fundsis
not 8o great as ig imagined. How to begin is practically a more
difficult’ matter than the raising of funds. Each province, in
fact each district, cught to decide the lines of industry for which
it will provide industrial and technical training for itself. Be.ngal‘
for instance, might select the industrids of silk, jute, tea, and-
indigo ; the United Provinces éugar, glass, and woollen manu-
factures ; Bombay cotton, and woollen, and so forth. The manu-
facture of leather ought to be taught in all the provincial achools.
. Similarly mechanical engineering, electrical engineering, and in-
dustrial chemistry might formr the subject-matter of instruction
in all our technical schools. The point to be. constantly kept
befcre the eye in all these endeavours is that there ought to be
a Jiving connection between the technical school of a district or
province and its actual or projected industries. When each pro-
wvince has at least one technical school of its -own it will be time
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" to think of a big and all-embracing polytechnic institute for the _"
whole of India. [Further, all industrial progress ultimately de-
pends on scientific knowledge. ‘It is to be boped that the Tata
Research Institute will serve as the head reservoir that will per-
petually replenish all the technical institutions of the country
with the freshest achievements of science and art.

The requirements of the productive industry will be met by
a provision for a course of oducation as just indicated, but to
complete our national equipment industrially, a school or college
providing a full commercial course is very much needed. Among
the subjects that may be taught in such ar iostitution may be
included national and ecosmopolitan political economy, private

.and public international law, commercial law, the commercial
policy of the leading nations, one or two foreign languages, com-
mercial and political geography, and statistics of trade and com-
merce, agriculture, manufactures, and mining; and lastzly cur-
rency. '

CONCLGDING REMARKS,
The usefuluess of this Conference is now placed beyond ques-

_tion. It effectually focusses the interest cf the public in ourin-
dustries whichare a matter of vital importance to the whole nation.

" The very able papers written by geotleruen possessing epecial ex-
pert knowledge which this Conference has been the means
of evoking, form by themselves a mine of valuable infor-

" mation. The Directory of Indian Goods, which may be
claimed as the spécial work of our indefatigable Secretary and
his staff,is a production of great practical utility. By making it the
medium of advertisement for our producers and Swadeshi con-
sumers, its scope will be greatly enlarged. The exhibitiun of
Indian products, which has been abandoned this year for un-

. avoidable rvasons, will, it is hoped, always form an adjunct’ to our
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annual gathering. It'is a question whether the -annual exhibi-
tion may not:be taken up by the Conference, of course with the
help and active co-operation of the Congress Reception Com-
wittee. The idea that the Exhibition is a mere show is not
borne out by facts. Producers exhibiting their goods have
obtained a degree of puvlicity for them which would have been
otherwise hardly attainable. Further, it makes the materials
for a comprehensive directory of Indian goods easily accessible.
While a considerable proportion of the visitors ' must be sight-
seers, there is always an important but increasing minority who
benefit by it even' commercially. .A few foreign rivals may
perhaps derive advantage from it. But industrialism is, now an
international race, in which the fittest will win. At the same
time, we are always ready to adopt suggestions for making it
widely beneficial. .

It will be well if each separate province is able to lmve its
Industrinl Conference as the United Provinces had lately. ‘There
is much that is common -to all the provinces, besides certain
matters that are more or less loowl. It is for the Natjonal
Industrisl Conference to deal with the general topics, and also
to offer suggestions even to local Conferences.

While the lines of work hitherto pursued may be continued
with advantage, it will arouse and sustain general interest, if
practical aims are associated with our labours, The prizes for
an improved bandloom are very appropriate. The Conference
may similarly encourage the acquisition of specialised. practical
knowledge in directions suggested by those who are in touch
with industcies. The encouragement may. take the shape of
scholarships, of prizes for proficiency in advertised subjects, or
" for monographs on particular industries that now await practical
action. For these and other purposes that may be named, large .
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funds are needed. Is it patriotic ‘to wish them to come from
outside sympathisers 2 Can they come from other people ¢ Has
any nation ever been industrially regenerated by external help ¢
There are many here who, I am sure, would prh'oudly spurn the
idea of receiving such assistance. Let us never forget that
nations are made by themselves. In this as in all our other
activities, self-help and self-sacrifice ought to be our watch-
words. Let every patriotic Indian who feels the existing
poverty of his country honestly contribute his mite, and exert
.his best to get others to do the same. To quote His Highness
Maharaja Sayaji Rao’s words : “’F'o help in ¢he industrial move--
ment of the present day is a duty which devolves on all
equally.” Let us then earnestly act in this spirit, and ample
funds will be always at our disposal. : ‘




THE SCCPE AND METHOD OF AN IRDUSTRIAL SURYEY.

BY
A. C. CHATTERJEE ESQ., I C. 8.
Officer in charge of Industrial Survey, the .
United Provinces, Lucknow.
————

The organisers of this Conference have dore me the honor
to request me to contribute a paper on the need of an Industrial
Survey. It has seemed to me, however, that it would be
supererogatory labourt'oexpa_tinte before the members of this
Conference on the nccessity of an industrial survey of the
different parts of India at the present time., The need has
already been emphasised by many couferences and associations.
Much attention has also been devoted to the subject by the
imperial and the various provincial Governments. At the

instance of the Government of India a series of industrial
_ monographs containing a great mass of valuable information
has been compiled and published in each province. Many years
ago, under the directions of the Madras Government, Mr,
Havell collected and published some very instructive notes orr
" the many indigenous industries of that Presidency. Within
the current year the present writer has been commissioned. by
- the Government of the Uunited Provinces to conduct an
industrial survey. A similar appointment bas recently been
n‘mde by the Central Provinces administration and I believe the
Government of Bengal is taking steps in the same direction.

Much misconception, however, exists in the popular mind
regarding the scope and method of an Tndustrial Survey.
Aeer,rdingk; some only the indigenous or hand-industries should
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come within the purview of such an inquiry. Others again
would limit it entirely to art industries. A great many persons
appear to be of the opinion that the government shouid publish
a list of articles manufactured in each town and District with
the names of the manufacturers or their agents so that it might
be easy for dealers or ardent Swadeshis to ascertain whence
their needs could be met. Another class of persons desire that
the technical processes of the vavious industries should he
carefully studied and described for the the benefit of those who
desire to start such business themselves. It is hardly necessary
to point out that it is beyond the capacity of any individual to
conduct a survey of the kind last indicated. The industrial
monographs referred to above partly meet the want. It bas,
hoWever, to be borne in mind that in all progressive industries,
the processes are constantly undergoing change and whers they
are stationary, the industry is either in a stagnant or in a declining
condition. A monograph published to-day will not be of every
much uvse ten years hence. Nor isit a legitimate function of the
State to publish a trade divectory of the sort asked for by many
people. Directories already exist for all industries conducted on
European lines and it ought to be possible for private enterprise
to supply the need regarding indigenous industries, art or
otherwigse. Such a directory will have to be published very
year or at very frequent intervals. [t may also be observed that
a Government publication way do scrious injury to intevested
parties by the omission or inclusion of particular names.

We are thus confronted with the question what should be
the aim of an industrial survey. To iny mind its ultimate abject
ougt to be to indicate the econumic possiblities of the province.
Briefly, we should study the resources of the Province in suil and
raw produets, labour both skilled and unskilled, eapital, communi-



A. ¢. CHATTERJEE ¥sQ., 1.C.S. . 45

cations and facilities for trade. We have then to ascertain
the wants of the people in the shape of finished articles, or in
economic language the demand that exista among consumers,
The surveyor has then to endeavour to find out whether the
demand is or can be loeally met, and also to suggest what would
be the best method of utilising the surplus raw products of the
province. .

I may be permitted to go a little rore into detail. 1n
studying the industrial condition of a tract, it is imperative
to take stock first of all of the raw products, both actual
and potential. Such products may be either mineral or agricul-
-~ tural, Thus in the .plains of the United Provinces we find
there is neither coal nor any metal such as iron, tin, or manga-
nere. We may therefore at the very outset neglect the feasibility
of organising industries like the iron works initiated by the
" illustrious Mr, Tata. On the other hand it will appear that there
is lime in many places and there are extensive tracts produc-
ing the saline efflorescence known as reh as well as sajji .(a
cvude carbonate of soda largely mixed with sulphate of Soda).
The question at once presents itself! why caustic Soda is not
manuvfactured -out of these products, Again for cotton, a ‘.dry
well drained soil is usually considered necessary. Very little
cotton is grown in Esstern Bengal, and one studying the indus-
trial possibilities of that province would be wise to exclude from v
immediate consideration the desirability of organising on any
- Iyrge.scale the industry of cotton spinning, His time will be
for the present fully taken up with the solutjon of the problem
why the jute grown at home cannot be locally converted
into fabrics instead of being exported to Calcutta, Dundee and
New York. Again the forests in the mountainous regions of
the United Provinces have large tracts of pine trees. In an
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industrial sarvey' the point will arise whether .any industrial
use can be made of these trees, for instance, in the inanu-
facture of turpentine or as wood for roatches.

The next point to bear in mind is the Jabour supply.
In many industries it is the most serious difficulty of all.
Attempts have been made in various parts of India to manu-
facture glass according to modern methods. Most of these
attempts have ended in failure. In some cases the want of
success is partly attributable to an injudicious location of the
industry at & site where raw materials were not available
except at prohibitive prices, In all instances of failure, however,
the chief cause of disaster has been the-want of skilled labour
both superior and inferior. Nor is the question of unskilled
labour unimportant. Perhaps the:best site for a wood pulp
factory in the United Provinces would be in Jaunsar Bawar in
the hilly part of the Dehra Dun district, where spruce and silver
fir trees are found in abundance and water power will also pro-
bably be available. Intending capitalists will, however, have to
consider very carefully the question of labour supply, for the
tract is very sparsely populated.

The question of capital can never be neglected in an indus-
trial snrvey of any part of the country, Each industry will
bave to be considered in detail and a careful study will have to
be made whether production on a large scale is necessary or
mere hand-power will suffice, For hard industries, the great
difficulty of the industrial or cottage worker is that ke lives
from hand to mouth and has not encugh capital either to buy
his raw materials’ or to be able to stock a syfficiently large
-quantity or variety of goods to take full advantage of the selling
- market. He is therefore altogether in the grip of the money
lender. I have no desire to disparage the function of the
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money lender in the economic v_orgnynisaticn of a country, but
where you have to.compete with foreign goods produced om
an ewvormous scale, the iuterest on capital being merged in
profits, it will be difficult to bold your ‘own with the present
system. A very large extension of the co-operative - move-

ment i8 necesary among the mdustrlﬂ population of this. .

country and my humble opinion is that there are greater:
posmhxlltles in industrral co-operation than even in agricpltural
co operation.

The question of co- opemtlon is also intimately associated
with the organisation of trade in other vespects, Many of our
smaller industries are at present Ia'mguisbing for want of adop-
tion of modern methods of advertising and marketing. There
is no agency whatever for placing the producer in touch with
the consumer. Tastes are continuously .varying.among consu-
mers. . Qur craftsmen suddenly find that a particular stuff that
hsda great sale is a glut in the market. There is no one to
tell them what is the-style of goods which is now in demand
and what articles the craitsmen should produce to suit the
altered conditions of the trade. In an industrial survey a.n
attempt should be made to determine if any such agencles can )
be established for the different industries. I need hardly say
that in a matter like this a very great deal can be effected by a
non-official organisation like the present Conference and smaller
societies affiliated to it.

. Facilities of communication cunnot also be excluded from
the purview of an industrial survey. For every industry you
must see that all the raw materials are easily procurable and
that, the finished commodities can be economically transported
to the market where the hest prices are obtainable,- Thus, to

take the example of & match factory again, the ideal location-
‘ .
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will be in the heart of the fovest where the raw wood is most
abundant. You have, however, to think of the cost of carriage,
not only of the machinery and chemicals that will be necessary
(coal may be neglected as wood fuel will probably be available}
- but of the finished matches to the large entrepots. ~ One of the
most interesting and difficult qnestions that have ‘cropped up
in connection with my inquivies in the United Provinces
is that relating to Railway freights. Many of the exisl‘-ing
industries complain that it is hopeless for them to find a
market for their produce in the large towns on the sexboard
because railway freight even at the lowest rates over lony
distances in the country is higher than sea freight from com-
peting countries like Japan and Germany, »

So far I have dealt with the problem from the point of
view of production. Reference, however, must be made to the
question of consnmption. I think in the present stage of our
industrial development it may be tzken as an axiom that our
first endeavour should be to manufacture for the home market.
A full discussion of this point will involve references to cost
of carriage from one country to another, protective tariffs and
othier matters that are not immediately relevant.

A glapce at the trade returns of India will convince any-
one that there is a considerable leeway to make up in the home
maiket before thinking of foreign markets. We should there-
fore carefully analyse the traffic returns. of the province and
observe what articles at present imported from outside could be
manufactured with Taw materials obtainable _locally.  About

" fifteen years ago the importation of cigarettes.into India was
limited to high grade and expensive tabacce, When the Govern-
ment of the United Provinces decided to abolich the tobacco
farm at Ghazipur, it was because locally grown tobacco was not
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suitable for the manunfacture of superior cigars and cigarettes,

As everyone kuows there is now a very large consumption in
the country of very cheap and iuferior cigarettes. As a result
of an industrial survey inquiries will bave to be made whether
the tobacco grown in different parts of India can b\exu-tilised‘
for the manufacture of this atyle of cigarattes. Again large
_imports take pluce. every year of varnish for various purposes.

The materials for the manufactuve of var: ish exist ir the country
in tne form of Inc And mahwa (5rssia latifolia) flowers as a base
for the distillation of industrial alcobol. The industrial survey
we contemplate will raise the question whether warnish cannot
be economically manufactured in the country,

It will be found after a cosideration of the traffic returcs that
many of the raw products of the province cannot be sufficiently - .
utilised to meet the demand of local consumers. The United -
Provinces in a normel year produce more whént than the people
of the province care to consume, Some of the wheat is exported
to Calcutta and Rangoon and is there milled ilnto flour. Itli
should be one of the points for study in an industrial survey
what are the obsatacles to the milling of the flour locally and its
export—the industry of milling will not only employ local labour
but retain for local consumption the chaff—a valuablé cattle food.
Similarly enormous exports have ‘been taking place in recent )
years from the cotton districts of India of cotton seed fo
Furope. There the seed is crushed, the cake is utilized ag cattle
food or manure and the oil is conswiied for soap as well as
edible purposes. In an industrial' survey, the question of the
export ‘of cotton seed will natural]y be discussed and it will be
for agricultural and industrial experts to decide whether if
cotton seed be crushed _loc;Ally, a l}ome market cannot be found
fur‘eako or oil or both, otherwise whether it will not be more

. 4
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economical to employ local labour and export the cake and oil
instead of the raw seed. ‘

I have now indicated briefly whut may be considered to
be the-scope of an in'dustﬁal survey of any part-of this country.
It will be seen that the work cannot be accomplished in 2 hury
nor without the co-operation or collaboration of a large number

“of people. Whoever is entrusted with the compilation of the
central data will have to delve deep in the large mass of Gov-
ernment publications, like census reports, provincial and imperial
trade and traffic statistics, district gazetteers, industrial mono-
graphs, scientific publications like agricultural ledgers and
bulletins, reports of the scientific departments, and last though
not least the monumental Dictionary of Economic Products of
Sir George Watt. He will need to make a close study of the
principal markets and trade centres of the province and he
should have a knowledge of the smaller marts as well. He will
have to spend many days in the industrial ceutres, both for the
large ;md the emall industries. He must be in touch with the
capitalist as well as the labourer and able to appreciate the
difficulties of both. In the end he can make mere tentative
suggestions which actual business men only can test and accept
or reject. In such an undertaking he needs and merits the help
and assistance of all interested in the industrial welfare of the

country.




THE COAL MINING INDUSTRY OF INDIA.

BY

H. H. MACLEOD ESQ,
Chairinan of the Bengal Coal Co., Ltd., Calcutta.

aewmede

The earliest records of Coal Mining in India come from
Bengal and it is the vast deposiibs of this valﬁable mineral in
Bengal which to-day is résponsible fqr Zths of the entire output
of the country. Valuable deposits are also worked at Singareni
in the Madras Presidency and also at Margharita in Assa!i), but
in the former case the quality does not approach the best qualities
of Bengal and in the latter case the Coal although of a bigh

_quality is sv crushed by geological changes in the strata as to
lose much of its value, The la._l;t;er Mines are also distant from
the great Commercial centres and from the sea-board. Itis
therefore mainly the development of the Coal Fields of Bengal that
"ia responsible for the great progress made in Industrial and Rail- -
way euterprise in India. The History of the Bengal Collierjes as

" yevealed in the Records which have come down to us reads like
a romance. The Raneeguunge Coal Field was the scene of the
earliest operations and in the neighbourhood of Raneegunge
itself the Seams of Coal are in such profusion, of such thick-
pess and 8o readil-y accessible by reason of their slight
inclination and proximity to the surface that their working in
the early days of the last Century proved a comparatively
simple task for the untrained worker. [t is m.\possxblﬁ lo avoid
the conclusion that these rich deposits have been so placed in
order to suit the pmnmve oondmons of the Country and the

Native- Worker
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The Records of the oldest Company now working
extend bLack to 1827, and it was about this date that
Capital was brought in to work the seams of Coal on a
systematic plan. All Bengal Collieries aro worked on what is
known as the pillar and stall system by which Ceal is left in
pillars to support the roof, these pillars beirg eventually tuken
out and the surface allowed to fall in. The development of
Coal Mining in India has been greatly encouraged by the
interest taken in it and the practical assistance given by the
G-eoIngical Survey Department of India. TIndia has been fortu-
nate in securing a long line of eminent Geologists who have
worked quietly but with far-reaching effects towards the develop-
ment of the Mineral Resources of the rountry. In the old
half-yearly Reports of the Bengal Coal Company an interestir.g
report is recorded over the siguature of Thomas Oldham
(Geological Survey of India). Mr. Oldham strongly urged the
introduction of- the panel system as used in the North of
England. (See Appendix.). It is a pity that this system 3s not
more in vogue a% the present time, as in many of the existing
Mines large areas are standing on pillars, and in many cases the
area is mach too large to be rousistent with safety.

Where the Coal is outcropping, Inclines are ruu into the
beds or seams of Coal following the dip or inclination of the
seams. As tbe depth of the Coal from the surface increnses,
vertical shafts are sunk, and the depth of these shafts varies
from B0 to 600 ft. Most of the Modern mines are equipped
with Machinery and Plant of an up-to-date type and -in at least
one Colliery ‘electrical underground haulage and pumping has
been stalled with excellent results. Electricity is so flexible a -
power that it is destined to play a greaf part in the future of
Indian Mining, and it is with the aid of Electricity that the
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Labour problem is about to be seriously attacked. It is strange
that io a country teeming with population the main difficulty in
" the way of increasing the output of Coal, (and thus incidentally
retarding industrial and Railway development) is the human’
factor, but in épito of India’s millions, the supply of Labour is
woefully short of requirements. It may be that underground
employment -is not altogether to the taste of every individual,
but I fear the real explanation is not distaste for any particular
employment but an inherent distaste for Work of any sort.
This feature is not confined to the East but where the
unit of labour in the East is only 1/5th of the wvalue
of his confrere in the West it will be seen that the
problem so far as India is concerned is by no means easy of
solution. The average outturn of Coal per man per day‘ in the
Uunited Kingdom is 24 tons, in India it works out at § a ton,
and in America with the aid of Mechanical Coal-cutting plant
the average is fully 5 tons. It is matural therefore that great
hopes are placed on the introduction of suitable mechamca.lv
coal-cutting plant into India. .

With impraved conditions for the labouring classes of Y ndia,
and the gradual raising of their standard of living, it may be
possible to inculeate & desire for greater luxury which would
bring with it a desire to earn and save more money.

The Coal Fields are divided geologically into two Series,
known as ‘“*The Raneegunge” and “The Barakur.” The
Raneegunge is the younger and the Barakur the older and
deeper Series. The Ironstone Bhales  divide the two Coal
measures and the Metamorphic Rocks underlie them, sﬂt,hat the,
limits.of each particular Coal Field is clearly defined.

As regards the quahty of Indian Coal a comparison thh
“Welsh Coal will give some idea of the calorific value of the former.
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The Admiralty Standard of Welsh Coal is approximately as

follows :— .
Fixed Carbon. . .. .. 75
VolatileCarb.. - .. . .. 22
Ash & Moisture .. . 3

100

Fair average analysis of zood Bengal Coal is as follows :—

Raneegunge Series.  Barakur Series.

Fized Carbon .. 54 60
Volatile Carb .. 34 < 26
Ash .. 10 12
Moisture e 2 . 2

100 100

The striking feature between the Raneegunge and Barakur ‘
qualities is the high volatiles and comparatively low fixed.
carbon in the former as against the high Fixed Carbon
and comparatively low Volatiles in the latter. The competition
for popularity among consumers - between the two grades
of Coal is very keen, the high volatile coal being very suitable
where rapid steam raising is essential. The above are merely
proximate analysis of the Coal: Tt is in the ultimate analysis
that a close comparison of the respective values can alone be
made. Methane or Marsh Gas (C. H. 4) is the most valuable |
constituent to be desired in Coal for the volatile matter, and so
long as the volatile matter consists of “ Methane,” the more vola-
tile matter in the coal the better it should be. Oxygen is
deleterious as it combines with the Hydrogen and forms water.
Ash by analysis is generally doubled when actual practical. con-'

sumption is in question.
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The present apnual output of Coal for the whole of India is
coly 9 million tons, of which Bengal contributes 8} million tons
and the Industry employs a labour force of over 100,000 per
sons. The annual export of Coal from Calcutta averages about
2} million tons and quite 50°/, of thisis shipped to Indian Ports
for consumption in the country itself. With the increasing
expansion of the Railways and industrial enterprise the con-
sumption of coal bas reached a point which the Coal Industry is
finding it difficult to keep pace with, and there is no doubt that

his—the finest of all Swadeshi Industries—has a magnificent
future before it. With the advent of the Steel Works the
potentialities are so great that it would be difficult to forecast
future developments with any degree of accuracy. Sbip-building
would naturally follow the manufacture of Steel plates and India
might become the Workshop of the East.

The dormant energy of “Coal” awaits the commands of

" India’s millions and signs are not wanting thai a great Industrial
awakening is in store for India. If the active energy of this
useful commodity is fully reflected in the energy of her ‘people,
India will take her proper place among the nations’ of the
Earth. The Orient has slambered long centuries—

* She heard the thundering legions pass,
** Then plunged in thought again.”

But *“thought” which has been merely pfoductive of
further thought is not sufficient. It is in the practical appli-
cation of thought—its conversion into practical energy-—on
which the future of the conntry depends. Will her people rise
to the occasion and draw upon the vast fund of potential
Wealth and Energy which Nature has so lavishly prov:ded her
with ? She can do so0 aud it is thu ardent hope of all well- wxshm
of India that she will do so. .




THE ARTS AND IKDUSTRIES OF TRAVAKCORE.

BY
V. NAGAMIAH EsSQ, F.R. H.S,,

Senior Dewan Peishcar, Trivandrum.
—————

According to Ruskin, “Life without Industry is guilt, and
Industry without Art is brutality....but beautiful art can only
be produced by people who have beautiful things about them,
and leisure to look at them.” This ideal was understood and
wmaintained Jong ago in India from the times of the Puranic
Rajahs of old.

The arts and manufactures of India’ whxch from time im-
memorial have brought fame and wealth from far 6ff regions have
remained the wonder and admiration of the world to this day.
Whatever might have been the origin and whatever the uses of
the traditionary Arts and Industries of India and their place in
the industrial and economic life of her people, there can be no
manner of doubt that history has given its impartial verdict in
favour of their superlative beauty and excellence of workman-
ship. Western scholars have not failed to note this fact from n
compnrative study of the history of India with tbat of other
countries and bave given to the world the resalts of their
observation in terms of sympathy and genuine admiraticn, In
_ speaking of the Indian Arts and Manufactures, Sir W. W.
Hunter observes : —

“In uchtecture, in fubrics of cotton and silk, in goldsmith's work
and jewellery, the people ot India were then unsurpassed.”

Dr, Buist, Editor of the Bombay TI'imes, speaking of the.
history of Indian Industry says in his ¢ Notes on Irdia *:—
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“ The carving of ita wood work, the patterns, colours and texture of
carpets, shawls and scarfs, admired for centuries, have since the Great
Fair of the world, been set forth as patterns for the most skilled arti-
ficers of Europe to imitate. From the loomse of Dacca went forth
those wonderful tigsues that adorned the noblest beauties of the Court
of Agustue Ceesar, bearing in the Eternal city the same designation:
sixteen centuries ago as that by which cotton is still known in India; and
the abundance of Roman coin and relics up to our time occasionally-

exhumed yet preserve traces of the early commercial connection between
the two most wonderful nations in the world—those of the Ceesars and

‘the Moghuls,”

This capacity for artistic excellence which has cqntinugd to-
eXist more or less to this day is not confined to any particular
locality, but. is to be found everywhere in India. The indigenoud
industries are carrie] on all over the continent, In every,
village until quite recentl} all the traditional industries were
found thriving. The village community of Iudia was a body
corporate in which the artisans played an important part. The
whole community was provided for, every man in it had his
ordered place and profession. 1t was the stronghold. of the
traditional arts and industries. The occupations were hereditary
and all perrons following the same professions in course of time,
erystallised into the severnl castes, When the arts and industries
passed out of the village, the caste system still afforded the best-
defence agninst the encroachment of foreign fashions. By ita.
tenacity and exclusiveness, the caste systemn bns preserved the.
artisan classes from contamination and degeneracy, and the
experience of ages gained in duing the same kind of work from
father to son in endless cbain of succession, has stamped a.
hereditary capacity for artistic work in our artisan classes.
So much so that “the mere touch of their fingers trained,
for 3,000 years to the same manipulatipns is sufficient to

otransform whatever foreign work is placed for imitation in
their hands, ‘into something rich and strange’ and charsc-’
‘teristically Indian.”
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Though the indigenous industries were thus fosrtered and
sustained, it was chiefly through the encouragement given by
the raling prmces and chiefs and the cultivated tastes of the
common people that the arts of India were brought to perfec-
tion. Every native ruler entertained a large number of excel-
lent master-workmen in his palace, They had their salary and
their daily rations for their lives from the exchequer and. were
pfovided with the materials for their work. Tt was under such
court patronage that the arts and industries grew and attained
a high degree of perfection. As was justly remarked by Cole-
ridge.

** The darkest despotisms on the continent have dove more for the
growth and elevation of the fine arts than the English Government. A
great musical composer in Germany and Italy is a great man in society
and a real dignity and rank are conceded to him. So it is witha
sculptor, or painter or architect......... In this country, there is no general
reverence for the fine arts ; and the sordid spirit of a money-amassing
philosophy would meet any proposition for the fostering of art, in a genial
and extended sense, with the commercial maxim Laissez faire.”

Since the advent of the Européan nations there came a
change over the countrr; and when the country passed uunder
" British rule the overwhelming importatiop of the Europégn-
manu.factures which followed in their wake worked immense
ruin on the hereditary native craftsmen. Under the British
rule which secures the freest exercise of individual energy and
‘initiative, the restraints imposed by ecaste exclusiveness became
considerably relaxed to the marked detriment of those handi-
crafts, the perfection of which depended .on the hereditary
processes and skill. The foreign rulers of India patronised the
European mannfactures even at the expsnse of native industries.
The Native rulers and nobles also imitated the ruling clasa in
their tastes and filled their palaces and mansions * with faming _
Brussels earpets, with Tottenham-court furniture, with cheap
Italian Mosaics, with French oleographs, with Austrian lustres
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sand with German tissues and cheap brocade.” The village
artisans neglected by the ruling classes and chiefs and nobles
and unable to hold their owa against the fierce and merciless
competition of the Western wmanufacturers, were forced to
abandon their hereditary cccupations and turn to agriculture or
wasx together in hundreds and thousands in squalid and in-
sanitary surroundings to assist in th manufacture of goods with
the aid of machinery recently izported into India.

There can be no question that machinery will eventually
kill somne of our handicrafts, but there are others to which
marual labour is best suited, and these will thrive and bring up
a contented and feirly prosperous class of artizans if they are
sufficiently patronized by the higher and middle classes.

That Travancore has long been famous for the excellent
workmanship of her artizans may be gathered from the following
extract from s letter addressed to His Highness the late
Maharajah by Col. H. P. Hawkes, President of the Madras
Committee of the London Exhibition of 1886 :—

“ \We feel that the best and most striking exhibits will come from
Travancore. Your ivory carving is beyond doubt the best ia all India.
Your jewelry is approached by none that I have seen. The steel work
intaid with gold is peculiarly interesting and judging from the photograph
Your Highness is good enongh to send me, your wood carving must be
very fine.”

Such excellence bas heen due to the liberal encouragement
and patronage of the rulers of the land. The occupants of the
throne (f Travancore have as a rule been personages of great
learning and culture, and not a few of them have themselves

been votavies of the arts they developed aud patronized.

TRAVANCORE MUSIC.
Music sccording to, Herbert Spencer is the finest of the
Fine Arts. As one of the Fine Arts, it received special patron-
age through successive Hindu dynastiea and was practised and
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cultivated by Pundiis, Princes-and Princesses and by the well-
to-do householders. Religion bound up as it is with everything
in India naturally exercised a most powerful influence upon
music #8 upon other arts. “I bhave hardly any festivity io the
country,” said the last Justice Sir T. Muthuswammy Aiyar,
‘ domestic or national in which an important part is not as-
signed to music.” '
Acgording to Mr. Day, a great authority on South Indian
" ‘Music, Travancore owes to the influence of Tanjore much of ity
excellence in music and other fine arts. ‘
The school of music in vegue in Travancore is the
Carnatic.  The Hindustani school has also been practised,
but it has not taken a deep root heve. It is now enjoyed '
only us & rarity. Besides these two systems, there is yet
a third, known as Soupanam. It is an indigenous style of
music peculiar to Malabar and Travancore at present nnd is
) apparently a trace of the once prevalent Dravidian music. Hindu
music has from time immemorial been patronised by the
Sovereigns of Travancore. The names of many musicians who
adorned the Court of Rawa Varma Kulasekbara Perumal
Maharajah ave still remembered.  That illustrious sovereign
Eimseif was a great musician and his compositions are still sung
not ooly in Travancore but in countries beyond it. The most
celebrated musicinns of the day in Sonthern India, viz., Maha
Vaidyanatha Iyer and Raghavier were pets at his Court. His
nephew and successor Rama Varma G. C. 8. I, was another
great musician and singer.
‘ PAINTING,
_ “Painting” it has been woll said, “is the intermediate
somewhat between a thought and a thing.” The history of
painting in Travancore is the history of the revolution effected
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in India in that branch of the fine arta through the labours of
Western artists, an advance which has been kept up ‘here by the
genius of local talent.:

That painting had reached a high state of excellence in
India is clear irom the old Sauscrit poets and dramatists. -In
Kalidusa's ¢ Sakuntala’, Dushyanta paints the pictare of his
banisted Queen.

Travauvcore has pickea up the opportunity of mternal peace
which British rule has given us, for the devsloprent of her arts.
She bas produuad several painters of werit. And the recent
Census of 1901, gave 919, as the number of painters. for this
litctle State.

The first impetus to painting on modern Jines in Travaneore
was given by that talented Maharajah who has already been re-
forres to above as the great musician and patron of music. His
Higliness invited one Alagarj Naidu, the best painter of the
day, from Madura aud the trained young Raja Raja Varma of
Kilimanur (the great Indian artist’s uncle) and several others in
the art of painting. Ravi Varma, whose fume now extends ‘to
Europe and America, received his early training from his ancle.

For painting to be truly successful in India, * it must be
national painting.” The success of Ravi Varma's pictures has
proved the truth of this statement. He was ably assisted by his
late brother C. Raja Raja Varma who was equa]]y dlstmguished
in the art, and by his sister, vet unknown to fame, Ravi
Vavnia's paintings won prizes in the following Exhibitions :—

(1) Fine Arts Exhibitions of Slmln Bombay,. Poona and

Madras.

(2) The International Exhibitions of Vienna and Calcutt&

(3) The Indian and Colonial Exhibition of London.

(4) The World’s Exhibition at Chicago.
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ARCHITECTURE.

The pre_v;iiling style of architecture is the Dravidian.
Though the Dravidians were enthusiastic builders and embarked
on the most splendid’ undertakings, yet all their efforts
were devoted to the single service of Religion. The earlier
specimens of the temples constructed on this style are the
most perfect and the changes have been from bad to worse.
Besides the temples in the Dravidian style, thare area large
number of temples in Travancore, built on a model peculiar to
Malabar. In arehitectural grandeur they cannot be compared
with the lofty structures of the East Coast.

The construction of private buildings differs considerably
from that on the East Coast. The typical ‘ Nayar’ house is

_ gituated in a large compound enclosed by a wooden fence or mud
wali with thatched roof which is renewed every year, thus avoid-
ing the expense of re-building the wall often owing to the heavy
rains, The extent of the compound varies with the atfluence
of the owner, but is large enough in the villages. Though it is
cobsiderably less in the towns, it is impossible to find a
¢ Nayar’' house without a decent compound. The gateway

. opening into the compound is surmounted by an imposing struc-"
ture called ¢ Padippura,” a framework of wood thatched or tiled,
sometimes very attractively and artistically done. The house
stands in the North-eastern portion of the compound mostly
facing towards the east. At the south-western corner lies the
Kavoo or grove of trees, dedicated to the abode of snakes—a
portion considered sacred. To the east of the Kawvoo is the bath-
ing tank with the Kuleppura, a cool shed forming a canopy over
the steps of the tank affording facilities for privacy and protec-
tion from the inclemency of the weather, There is also a
splendid garden containing everything needed to secure to the
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owner all the necessaries of life. The cocoanut, the jick, the
areca, the plantain and the mango tress are the most important
ones to be found in every garden. The pepper vine is invariably
seen clinging to these trees, Edible roots, such as tapioca, are to
bs found growing amid the clusters of trees and a tall pezhu fence
at one corner bears the betel leaf vine. In the midst of this
gardeun stands Nayar house, on an elevated basement, generall‘y
3 feet in height. Asone enters the premises, the first thing that
greets the eye is a well-built ante-chamber, 'the southern por-
tion of which is an open hall with an ormamental plank ceilipg
above. At the northern end is a fine snug wooden room 10 ft.
square. Both these are used by the Karanavan or chief member
of the family who receives visitors there.. Beyond this is the big
open yard called Mittam surrounded by a cluster of bui];iings. It
is an oblong space not Jess than 30 x 40 ft. and is kept scrupulous-
ly neat. To the west of the open yard is the main house. - The
central portion of the main house is known as the ‘ Arappura’,
e strong building entirely made of wood to secure the
valuables of the house. It has only one door on the
east made of massive anjili plank fastened by one or iwo
terrific looking iron locks known as the Nazhipootu. The
door leads to an open verandah in front bordering on the.
Mittam more than 6 ft. broad and of the same length as the
Arappura itself. The plank ceiling of the verandah is elaborately
carved. Bebind the drappura is a big - Nalukettn, the number
varying according to the opulence of the Tarawad. These are
provided with numerous comfortable rooms for all the women
and children of the family, and Keranavan seldom visits these
parts of the house. On the north side is the kitchen, a detached
. building with an open hall'for dining say 40x 12 or 15 ft. In
front of the kitchen to its east, is the well, from which
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water for drinking and cooking is drawn. The cattle-shed of .
the house is sitnated generally to the south or south-east
of the main house. Tekketu is a small building situated to the
south of the wain building and kept sacred . for puja to the
family deity. - Every house has also a Mfatam where the brub-
min visitor is lodged and fed.

SCULPTURE.

Sculpture and architecture always go hand in hand and it
is by the delicately sculptured images of Gods and Goddessex in
the temples that the architectural beauty of the shrines is
judged. 1n the temple of Sri Padmanabha at'Trivandrum there
is abundant evidence of excellent sculpturing on atone.

CARVING.

The art of carving bas been known in Travancore for a long
time. It is as ancient as the temple architecture, and a
naturalistic style has sprung up in Travancore. Carving in
stone has already beea referred to in connectivn with sculpture.

The most common substance on which the workman can
exercise his skill is wood, of which Travancore has an abuundant
supply. Wood carving bas long been practised in Travancore in
connection with the construction of temples in indigenous
_Malabar style and the construction of houses and other buildings.
In the making of cars, palankeens and Pahanams required in
temple services and processions and always richly, minutely and
delicately carved, the carpenter displays his consummate skill
and high workmanship. Teak is the most popular weod, bnt
+ pandalwood with its fragrant smell being valuable is generajly
gelected to show the delicate touches of the carpenter’s tool.

When ivory earving was first introduced into Travancore
is not exactly known. From the evidence that exists in the
form of ivory works, such. as. pahnkeens, images of gods and
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representations of plants and animals, we are led to infer that
carving in ivory must have been, if not indigénous, at least as
old as the Aryan colonization of Malabar. ‘

The most important work in ivory was a throne- made for -
that great Maharajuh who reigned between 1829 and 1847,
This is'an excellent piece of workmanship and still -adorns the
old Durbar BHall at Trivandrum, His Highness’ successor, Maha-
rajuh Martanda Varma e:;'nibitéd a still greater intevest in the
furtherance of the Art, and in 1851, His Highness was
enabled to present to Her Mazjesty the Queen an ivory throme
elubnmtely carved and set with jewels. It was exhibited in the
great Exhibition of London of that year and was much admired.
It is a beantiful work, thoroughly Indian in design and well
worthy of the purpose for whichi it was intended. It has now
fonnd a fitting place in the State rooms in Windsor Castle.’

Ivory carving is done in the Trivandrum School of Arts for
* the decorations of meny articles of ordinary use such as ‘the
backs of brushes, hand glusses, combs, book racks, walking sticks,
“umbrella handles, &c. The required ivory is obtxined from the’

State Forests themselves.
~ Besides wood and ivory, well executed designs are carved
in cocoanut shells. The colour of the shell when polished- is -
a fine dark brown, which becomes darker with age. The clean"
shells are subjected to elaborate carvings and mounted with
eilver, gold or Ivory. -

' WEAVING,

Next in importance to agriculture is the weaving Ind ustry,
and among all the materials of our textile fabrics, cotton un- -
doubtedly holds the first plac‘:e For a long time it has been
cultivated, spun and manufactured locally, and eyery village has -
had families of weavers and spinners who supphed all local.

5
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demands and needs. But cotton spinning has nearly ceased
to exist as almost all weavers now use only imparted twist.

The Izhavas, Saliars and Patnools are the chief castes en-
gaged in weaving, but there are also a few other castes who
follow this profession, '

The weaving of silk' and woollen fabrics is unkuvown in
~ Travancore.

FIBRES.
PLANTAIN FIBRE,

The existence of fibre in the common plaintain has probably
been known in India from ancient times, but it attracted public
notice only during the Crimean War, when owig to the stop-
page of the impertation of Russian hemp into England the
Indian Government ordered an enguiry into the capabilities of
Indian fibres. But nothing important was done in regard to
plantain fibre owing to the abundance of other fibre-yielding
plants and also to want of some simple and efficient machine for
extracting the fibre. A few years ago the Government of
“Travancore deputed oue of its officers to Ootacamund to acquaint
himself with the methods of extracting the fibre, but for want
of a suitable machine, mucl} good did not result from this
mission. When weaving was introduced into the School of Arts,
the Government procured through its Forest Department fibres
extracted from plantains grown in the State and asked the
cuperintendent of the School of Arts, Trivandrum, to test them
with a view to ascertain their fitness for weaving purposes.
A few experiments were made and the results of these experi-
ments are noted below. . ‘

1. Of the 29 varieties of plantains grown in Travancore,
the fibres yielded by 12 were found to be the best for weaving
cloths of fine texture and those of the remaining ones were only
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fit for conrse weaving and cordage. The fibres are silky in
colour and glossy and sufficiently strong fozﬂav thread.

. 2. A few native and taning colours were tried and found
successful in dyeing the fibre fast.

3. Washing with alkali commeonly used by native washer-
wen and with soda and scap were tried in the fibre and the.
fabric woven with it. These were found only to increase the
strength and pliability of the material, -

4. The fibre was found to possess peculiar advantages over
other known varieties of fibres used for textile purposes. It
possessed an almost exact resemblance to. silk in the polish of
the thread, which it is found to retain after it is dyed with any
colour or boiled or washed. i

5. The fibre needs no spinning operation like 'other fibres.
It is ready for the looni after it?; extraction from the raw sheaths
of the plantain trees.

The wmachinery for extracting the ﬁbre used in the
Trivandrum School of Arts is simple in structure, comparatively
cheap and easily portable being small and light. It cp-n be
carried to the plantain gardens where' the trees are cut and
would thereby save large expenditure in transit of the raw
material. The frame work is in teak. The scraping blade and :

the squeezing flutted rollers are fitted parallel to each other at the
* top and are worked by two separate strong steel springe controlled
by foot levers. The additional mechanism for squeezing with
the flutted rollers which work im advance of the. scraping
operation gives greater pliability to the plantain sheaths and
"renders the extraction of the fibre much easier. The fibre
thus obtained can consequently retain: the full length of the
sheaths available,’ hot.le or no breakags occurring in the process .
of extraction.
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The machine-made\ﬁbre industry yields a gocd profit. Awn
. eaterprising Indian of Tanjore who tock the trouble of having
some samples of the fibre extracted by him sent to London,
found them valued from £ 25 to £ 35 a ton. He estimates the
cost of extracting the fibre at Rs. 55 per ton, and allowing
another Rs. 35 for putting the same on the market, or Rs. 90
- altogether per ton, he calculates the profits at nearly £ 20 to
£ 85 per ton. He states also that an acre of plantain garden
yields one ton of fibre on an average. [t has to be remembered
that it has been usual hitherto to throw away the sheaths after
reaping the pr(;duca, and if this refuse should yield so
much as £ 20 per acrs, the industry should be a very
paying one.

Plantain trees of different varieties are grown abundantly all
over the State, and in fact almost every Malayali house has
its own plantain trees behind it in the garden. The extraction
of the fibre is only a simple process and as it does not affect
the edible and valuable portion of the plantain tree thereisa

vast field open for a new and paying industry which our
capitalists will do well to put in hand before foreign capital
ateps in. - ) '

. COCOANUT FIBRE OR COIR.

Malabar has been rightly called the * land of the palms”
and of these the cocoanut palm is the most important and
widely cultivated. The cultivation of the cocoanut tree and
the preparation of its various products seem to be occupations
specially suited to the Malabar Coast, ita dense population,
its minutely sub-divided boldings and its easy water-carriage
to the market. Each man here lives under his own palm trees
and every traveller by boat on the lagoon can see the domestic
labour going on at each threshold, the whole family busy in

. 3 )
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severing the husk from the nut, in spinning the fibre into
yarn and so on, Of the.several industries connected with the
cocoanut, the coir industry is the most important. The thick
pericarp or cater wall of the fruit yields the valuable coir
fibre of commerce. The fibre is tough, elastic, sprihgy, easily
manipulated within certain limits and eminently suited’ for
manufactures where lightness, cléanliness and great indestructi-
bility are required. It will stand water, it is almost impervious
to wind and wave, or to damp and ‘rain. Care should be
taken to cut the cocoanut at the proper season. The fibre is °
much impaired by waiting for the nats to -arrive at maturity.
The fibre is weak when cut earlier than is necessary, and.if
leter, it becomes coarse and hard and requires a longer soaking
and is more diticult to manufacture. The best season is to
cut the nut in the ninth or tenth month. When the cocoanuts are
cut, the husk isseparated from the nut and thrown into boois
of fresh water and soaked for nearly two months., Travellers
in boats can see heaps of these thrown into the back waters sll
along the way and easily recognize them from the offensive
smell emanating from the rotten material in those place‘s where
the cocosnut abounds. When thoroughly socaked the fibrous
parts ‘are easily separated from tbe wood by beating with a
stick, resembling an ordinary ricepounder, but not so long,
known as Auttuvadi. This beating is invariably done by women.
After separation the Gbres are mixed and with the help of a
rough country machine locally known as rattu (wheel) ropes are
twisted. This is also largely done by women, The Izhavas are
largely engaged in this business and their women are very
dexterous in rope making. Of the uses to which the"coir is
capable of application, the following extract from a pamphles
issued by an Euglish trader will give a fair idea :—
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“ Coir i8 found suited to the production of a variety of articles of
great utility and elegance of workmanship. It was at first only used for
stuffing mattresses and cushions, but ita applications have been enlarged
and its value greatly increased by mechanical processes. Instead of being
formed into rough cordage only and mats made by hand by means of inge-
niously constructed machinetry the fibre is rendered sufficiently fine for the
loom and matting of different textures and coloured figures is produced
while a combination of wool in pleasing designs gives richness and the effect
of hearth rugs and carpeting brushes, and brooms for household and stable
purposes, matting for sheep-folds, pheasantries and poultry yards, church
cushions, hammocks, cordage of all sizes and strings for nursery men and
others for tying up trees and other garden purposes, nose-bags for horses,
mats and bags for seed-crushers, oil pressure and candle manufactures

.are only a few of the various purposes to whick the fibrous coating of the
cocoanut is now applied.”

Coir string is universally employed in other parts of India
in the construction of bamboo houses.. To these properties has
to be added its great power of withstanding moisture on accouot
of which it is in great demand for maritime purposes.

ARECANUT FIBRE.

Besides the plantain and cocoanut fibres, the arecanut
fibre is also used in the School of Arts, Trivandrum, as a
substitute for wool, in the manufacture of carpets. When
dyed, it is hardly distinguishable from wool, and in fact,
carpets woven with it look better and finer than woollen
carpets while they are considerably cheaper. The discovery
of the uses of this fibre is very recemt and the work is at
present confined only to the School of Arts, Trivandrum.

OIL-PRESSING.

Next to coir making, oil-pressing, especially the manufac-
ture of cocoanut oil, is the most important industry in the
State. The cocoanut oil manufactured in Travancore is con-
sidered better in quality than that produced in other countries.
Mr. Mackenzie, the late Resident in Travancore and Cochin
obeerved that a ton of cocoanut oil from here fetches in the
Tondon market a few pounds more than that exported from
any other country.
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The oil is nearly white in colour and is largely used by the
people of Malabar in cooking. It hasa very agreeable smell and
preparations made with it do not get spoiled while they  taste
better and keep longer. The oil is also used as medicine either
by itself or beiled with other ingredients and for burning
lamps and anointing the body. Tt is said to promote the growth
of hair. The fat yielded by the cocoanut oil is largely used in
Europe for the manufacture of eandles and according to ¢ Max,’
in the Cupital. v

“ Experiments made in the Philippines show that the oil
can he made to produce a. high quality of illuminating
gas free- from tar” The uses of cocoanut- oil are - thus
‘manifold.

The method of preparing it is as follows :—The. ripe
kernel of the cocoanut is cut off the skull and dried either
by exposure to the sun or by artificial means., = 1t is then
‘known as coprs. The ‘coprﬁ is eut into thin slices which
are put into the Presses and oil is extracted therefrom. The
apparatus of a native oil-press is very simple. It is made
of the trunk of a large tree (either tamarind or jack) or
a block of a stone, which is hollowed into the form of
a mortar and planted on a raised ground. In this a big
pole works as a pestle round and round. A wooden beam
about 16 ft. long pressing at one end closely against the foot of
this mill with loud creaking noise has an arm projecting up-
wards at about a third of its ]eng’th,. which is attached *o the
head of the pestle. The mill is driven by men or ozen j'oked at
the farther end of the beam who pull it round and round.
Every village bas a few of these country mills and accordingly
they are to be found scattered throughout the country. In
addition to these country mills, machines for extracting il
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worked by steam power have been recently introduced ; there
. are three of them established a4 Alleppey; 2 mill bas been
newly started at Quilon.

Gingelly-eil is the pext in importance. This is usually
procured by giving the sesamum seeds frequent washings in cold

« water at first until all the brownish coloured matter is removed.
and they look quite white. They are then spread to dry in the
gun, after which oil is pressed from them in the same way as
cocoanut in country mills. The oil has healing properties. It
is used for burning lamps and anointing. Some use it for cooking
purposes. This, however, is the custom of the Tamils not the
true Malayali.

The laurel or Punnakke oil which comes next in importance
is expressed from the seeds of the laurel tree. It is used mostly
for burning lamps, but it gives a dim light.

The castor-cil is another important kind of oil. It ic made
from the large or small varieties of Ricinus Communis. It
is an excellent laxative and is generally administered as a purga-
tive. Oil that i3 made for burning lamps is expressed in the
mills, but for medicinal use it is prepared by boiling.

The Pultailom or lemon-grass cil ia ip great demand in
Europe. It hasa very pungent taste and a strong odour of
lemon. This industry may be said to have monopolised the trade
in lemon grass oil in Euiopean markets.

Veppa Ennai, the oil of the seeds of the margosa is of
great medicinal value. The following oils also are used as
medicines., Peacock oil, Deor oil, Serpent oil, Pig oil or ghee
and fish oil.

METAL WORK : PRECIOUS METALS.

Gold and silver are superbly wrought. The making of

native ornaments gives the goldsmiths ample scope for the
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display of their artistic skill, and their workmanship is much
admired..

A gold girdle or Oddyanam made in Travancore -the .other
day was the admiration -of the Madras ladies, and they were
positiva in their statement that no Madras goldsmith could have -
shown such finish in work. The Oddyanam is a waist-belt
worn by young women and this one was a small ornament -
weighing about £ 10 sterling, but the finish and the polish in it
were unsurpassble ; and yet this was the work of a goldsmith
who earned only a rupee a day.

All the rich tewples of Travancore bave a large number .of
gold and silver vessels. The dig Vakanams of gold and silver of
Sri Padmanabbaswamy'’s pagoda at Trivandram amply testify to
the great cluim that Travancom‘ has for artistic work in gold
and silver,

BRASS, COPPER AMD BELL-METAL.

Almost all the houschold vessels in a high class or middle.
class Hindu family are of brass, copper or bell-metal,
~ In Travaucore, beli-metal, cauldrons and copper cooking pots
are made ou a colossal scale as they are in great demand for the
feading-houses attached to the temples. Some of thuse in use in
Trivandrum are so large that each can coutain condiments to
feed 5,000 persons at & time and so deep that a boy can swim in
them if filled with water.

IRON AND STEEL.

Iron and steel are chiefly used for mnking egricultural
implements, knives, razors, lucks &ec. Superior knives on the
Erglish model are manufactured in Travancore. The D, P. W.
workshop does casting work in iron ; Jamp-posts, pipes and other

* articles are cast there. Most of the lamp-posts used in lighting
the town of Trivandrum ave those made in-the workshop.
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i CARPENTRY.
In the comstruction of temples and houses, the native
carpenter plays an important part. The ZTuckchusastram or
the science of carpentry prescribes in minute detail the rules of
construction. The chief or head carpenters who prepare designs
for buildings and have charge of the execution of the works,
. know the whole of that science by heart. They are therefore
the supreme authorities *“ on the dimensions of the rooms, the
height and dimensions of the door frames, the inclination of the
rafters and their number for the roof, the area of the open
yards, the position of the beams and their sections; " and indeed
for every trifling detail tc be followed in the construction. The
abundance of good building timber found in the forests of
Malabar and their extensive use in the indigenous style of archi-
tecture gives ample scope to the carpenter to display his inge-
nuity. The splendid wood carving for which Travancore is
deservedly famous, which has already been referred to, owes its
excellence to the dexterity and extensive technical knowledge
possessed by the carpenters, ‘
BOAT-BUILDING. _ :
A regular succession of lakes nnd backwaters connected by
navigable canals and running in a paralell direction with the
coast for o considerable length is & most remurkable feature of
the Malabar coast. Almost all the important and busy towns in
Travancore and' Cochin are situated aleng this line of water
communication and as might be expected every description of
merchandize as well as the whole produce of the country is easily
conveyed through backwaters in boats, »
In marshy tracts and in most parts of North Travancore
water is the only hfghway of communication and a Vallam or
canoe is thus an indipensable adjunct to every house. Men,
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women and children go in these from one house to another or
to the market or to their respective avocations in the fields or
elsewhere. k
It is thus clear that there is a large demand for boats in
the country. Accordingly we find that a large number of
people are engaged in their construction or repair. The boats
" are of various sizes, from the small fishing boat, 8 to 10.ft,
in length and 2 ft. in breadth, to the large handsomely fitted
up and richly carved cabin boats used by Royalty and other
high personages Teak, Anjili and Tambagan are the most
important trees used in their construction, Anjzh being the
best and most popular,
; MINING-INDUSTRY.

There has been no geological survey of the State. The
only minerals now worked are the plumbago and mica. The
plumbago has been proncunced to be of inferior quality,
though two mines are being worked by the Mrogan Crucible
Company. The compuny pays a royalty of Rs. 4 to 6 per ton
to Governmeut, according to the quality of theore and in 1079,
M. E. (1903-1904 A. D.) the Sirkar realize ‘a xoyalty of
Rs. 11,134, : :

Mica is found at the bed of several tanks and in many
places in the forests where water stagnates. But the quantity
is small and the quality poor. :

Besides these two, iron ore is largely met with; but there
has been no organized attempt to undertake work in this line
on a large scale.

Gold ore was found some years ago and tested, but it was
thought not paying.

There can be no doubt that Travancore has a large mineral
wealth, but the mineral resources of the State have not been
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exploited as yet. The Government bave now iu their service
two young men recently trained in England in minipg and
these youths are now engaged ip exploiting the country. It
is hoped that their labours will lead to the discovery of
abundant and valuable mineral resources.

MANTFACTURE OF SALT.-

Salt is a Government monopoly in Travancore as in British
India, and in order to meet the wants of the people, salt is beirg
manufactured by private contractors under an arrangement with
the Sirkar according to which the expenses of the manufacture
are borne by the wmanufacturers themselves. But the State
carries out all the public works necessary for the geuneral
maintenance and improvement of the pans. The manufacturers
sell all the salt mzoufactured by thew to the Sirkar at a fixed
rate. Locally made salt is ax good as the foreign stuff. Not
long ago a private contractor was permitted to manufacture salt
locally and very recently a company of private traders has been
formed. It bas slr.eady begun work with 100 pans and the
produce 15 said to be of very good quality. At a recent confererce
of salt officers, hell under the presidency of the Dewan of
Travancore, it was resolved that the State should eventualiy be
made independent of foreign salt by eocouraging hoaie manu-
facture. The fature of the salt manufacturing industry is thus
full of promise. o

POTTERY, BRICKS AND TILES.

Pottery is & very ancient and important industry. In the
Hindu lore, the profession is sanctified by Brahma the Creator
being designated the chief potter. There are no houses in the
country even of the poorest classes which do not vs~» earthen
pitchers, water jars, cooking pots, frying pans, dishes and
other vessels made by the potter. There is, thus, an immense
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demand for these iu every village and the potter is, by
virtue of his calling, an important factor in .the village
organization. :

The botter's wheel is a very simple and rude contrivance,
and of this primitive wheel comes everyday in every part of .
India, some of the finest pottery. It ronsists of a horizontal fiy-
wheel 2 or 3 feet in diameter londed heavily with clay round
the rim and put in motion by the hand. Once set ‘spinning, it
revolves for 5 or 10 mionutes with a perfectly steady motion.
The clay to be woulded is heaped in the centre of the wheel and
the potter squats down on the ground before it. When a fow
vigorous turns are given, away spins the wheel round and round
still and rilent as a sleeping top, when at once the shapeless
mass of clay begins to grew under the bott.er's band into all"
sorts of faultleas forms, which are then carried to be'dried and
baked as fast as they are thrown. away from the wheel. Any
poliching is done by rubbing the baked jars and pots with
pebble.  The Indian potter shows thoroughly artistic work in
his creation and the red earthenware pottery of Travancore is
one of the principal varieties of fancy pottery in which artistic
effect is songht to be produced. Some very fine pettery is being
mwade in the Trivandrum School of Arts.

The round tube-like bollow tiles of the East Coast, used
ouly in South Travancorw, are also made in the potter’s wheel.
But the irdigenous variety of tiles peculiar to Malabar are
manufactured in the same vianner as the bricks, The semi-solid
clay prepared according to the recipe known to every potter is
spread on level ground and allowed togdry for two or three days.
It is then cut into the required sizes and shapes by a sharp-edged
piece of wood or other instrument and left to dry a little more.

.The bricks of tiles are then collected and headed into a kiln
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constructed in the form of a rectangle with a uumber
of holes on all the sides. Dry twigs and firewood are strewn
at the top and at the bottom of the heap and also one or inore
layers insideit are burnt. After suflicient burning- thev are
removed and are ready for use,

TODDY DRAWING.

Toddy is a saccharine juice obtained by excision of spadix
or young flowering branch of the palmyra, cocoanut, date, sago,
and other palms of which the first two are the most important,
The process of drawing toddy is as follows. When the spadix is
a month or a month and a half old, the toddy drawer begins his
work by binding the sheath to prevent its expansion, after which
he cuts about an inch off the end and then gently hawmmers the
flowers, which are tbereby exposed, with the handle of the
knife or a piece of hard weod or bone. Finally he binds up the
end with a broad strip of fibre. The hammering is repeated both
morning and evening for 8 to 15 days, a thin slice being cut
away on eagh occasion till the ‘spadix is ready to yield toddy
which can be easily recognized by the chattering of birds,
crowding of insects and other unmistakable signs. © When ready,
the end of the spadix is fixed into a small pot and a small strip
of leaf is pricked into the flower to catch the oozing liquor and
to convey the drops without wasting clear into the vessel. The
juice exudes and dvops into the earthen pot. It is collected
every morning when the vessel is emptied and replaced as before E
and this is repeated daily until the tree is exhausted and yields
- no more. The yield will be about half a gallon a day in the
beginning but will gradually decrease, and after a period of
about 40 or 50 days stop. The juice of the cocoanut tree is
sweet toddy. In the early morning it is a pleasant drink, bu(’.
it ferments towards night and is intoxicating.
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Palmyra toddy is, though agreeable, inferior to the cocoanut
woddy. It is very intoxicating apd is largely drunk. by the
lower classes after a hard day’s work in the fields or topes.

' SUGAR, MOLASSES AND JAGGERY.

Coarse brown or black sugar is made by boiling -down over
‘a slow fire the juice or toddy drawn from tlie palmyra, the.
cocoanut or other palms. Jaggery is the hardened lump of the
thick waxy syrup which is obtained by beiling for a considerable
time toddy with powdered lime.

If sugar has to be extracted, the boiling ceases a little
earlier than is required for the making of jaggery, and when it
is warm, it is placed in baskets and allowed to drain. The
watery portion that drops into a pan placed below is Mollasses.

: CADJAN, MAT AND RATTAN WORK. ‘

Cadjan umbrellas aro a peculiarity of this coast, and na
other part of Southern India produces similar ones. They are
cheaper, Jast longer, stand rougher ware, and give more protee- '
tion agsinst sun and rain than cloth umbrellas, which are, how-
ever, fast displacing them, partly owing to the advantage
of their being folded and partly to the fashion of the day.
Cadjan fans are also largely used during the hot weather and
they are very cheap. Cadjan laaves are also woven into
rough mats. )

Mats of North Travancore are made from the reed called
¢ Korai’ but only rough mats are so made. The leaves of the
Pandanus are woven into very fine mats which are prized highly
for their smoothness, .

The rattan work of Travancore is noted for its skilled
workmanship. The Neduvangad hills yie''! very good canes,
and the Koravars all along the “ase are greal experts in rattan
work. They make boxes, plates, baskets and other useful
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articles. - Wurkalay (Janardhanom) aud the surronnding places
“are famous for this kind of workmanship.

The abundance of material acd the superior intelligence of
the true Malabar population are two great facters in favour of
our industries, and it may therefore te safely predicted that a
great future of industrial development and prosperity awaits

Travancore before long.
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-
<

<In an Industrial Conference like the present, concerned as
it is with the development of every industry throughout the
country, there is none which claims more attention and more
thought than agriculture. It does this by virtue of its size, for
it rewnnins and will remain for many years, if not for ever,
_the premier industry of Indis. It claims attention also becanse
of its essential importance, for on its success (as we know to
our sorrow during these present months) Jepends not merely
the development of the country but even the very existence
of the people. I¢ claims the best thought of India, too, because
it is capable of improvement in 8o many places und in sv ma;xy
ways. Such being the case, I have no hesitation in bringing be-
fore you to-day a little of the past history of the Agricﬂltuml
Department in Bombay, and also something of the programme of
experiment and effort which I hope will be carried out in this
Presidency in the near future, .
We ure as mast here well know, faced on this side of India
with a variety of agricultural conditions almost without parallel
"in any province in the country, On the one hand, we have
areas of as great rainfall as almost any in India, on the other we
bave aress: of absolute desert. ‘We have large districts with
some of the deepest and best soil in the country as for instance
6
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much of that round the very town in which we are met to-day,
but we have also districts contairing chiefly bare upland soils in
which the greatest-efforts. can only prodice a minimum crop,
‘We have on the one hand, agriculture of the very highest type,
comparing well with the best and most intensive cultures of the
west, such as I, myself, have seen within a few miles of our
meeting-place to-day, and on the other, we have the most
primitive methods in vogue, capable, I am confident, even with-
out any greater outlay of capital than at present, of being so
improved as.to give on the sams land crops very much greater in
amount and also in quality., Tt would, therefore, appear to be
of exceeding advantage, if it were possible to form a central body
which could bring the better methods already in use in some
parts of the province to the notice of the people and into their
practice in another, and also which could at the same time
discover improvements on any system at present in vogue,
whether by importation of European methods, seeds, implements,
or manures, or by working out what was needed lecally on the
spot where they are required.
Such a central body is ths Department of Agriculture.
It was founded in response to a recomirendation of the Famine
Commission of 1880, after the most severe famine from which
Bombay had suffered for fifty years. During the twenty-five
.years which have succeeded its formation it cannot be said
that the Department has wholly fulfilled its functions. No
one looking back could consider it an unqualified success, It
has, except in one or two areas and in one or two subjects,
failed to get into touch with the actual agriculturists  in
the field. It has not always succeeded in adapting its
recommwendations to special local- conditions, and this has
occasionally brought its suggestions into disrepute. Its ex-
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perimnental work, too, has often had only an exceedinglnyv
local application. But with all its drawbacks, it can look back
on a very considerable amount of success. And when the
indifference to development generally felt in its earlier dayé,
both by Government and by private people, is taken into
account, as well as the lack of a trained agricultural staff) its
influence, and the benefit derived from its operations are
probably much greater than might have been anticipated.
The Bombay Department of A_gricnlture has had the huge
advantage of the presence during a considerable part of this
period, of one of the most practical agriculturists whom ;ve
have had in India,—I mean Mr. Mollison—who has now tecome
[nspector-Geneml of Agriculture for the whole country.

I might indicate to you a few of the lines in which
successful work has been done. The most striking recenﬁ
success, and one which if properly followed up, may lead
to enormous consequences, has been the . intreduction of
Egyptian cotton into Sind. -As you know, Indian cotton
as a whole is coarse and of short staple, at any rate when com-
pared with the best of that produced elsewhere. Efforts, ‘timé,
and’gain, have been made to introduce better types of plant
from America agd other cotton-growing countries, but on any
lavge scale they bave nniformly failed.. A few plants have how-
ever often succeeded in establishing themselves and after disap-
pearing from notice for many years, reappear as a new and good
type of indigenous cotton, But no divect successful introduction
of a long staple cotton had taken place until E gyptian cotton
was brought to Sind about five years ‘ags. The result of this
~ introduction is known to many here. So far as growth and the
maintenance- of staple is concerned, there is no longer much
doubt that the canal tracts of Sind are admirably suited to the
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_growth of Egyptian cotton. Though there bas been some diffi-

eulty with insect pests (and wmore particularly with the cotton
bollworm) yet there appear signs that this will be got in hand ;
and what other obstacles still remain before Egyptian cotton i
an established crop, there do not in the main concern its
feasibility, but rather the character of the Sind cultivators and
their methods, and the need for ¢apital and skilled working of
the lands. :

So much for exotic cotton.  But there appears to be a much
greater field for carrying our best Indian types to areas where
they are not known. The earrving of Broach cotton seed to
certain parts of the Dharwar district in the south of the Presi-
dexcy is anillustrationof this and it promises tobe very successful.
Considerable quantities of Broach seed, as a result, are now
annually being taken to the new district, and it is well within
the reach of probability that in the compsratively near future,
that best indigenous cotton of India may be obtained in large
qnantities from Dharwar, = '

But an equally important result seems to bave been
obtained in the improvement of the Broach cotton itself on our
experimental farm in the neighLourhvod of Surat. Here, by
carefully combining different strains ¢f Broach cotton, a type
has been produced which seems to be an improvement on that
in general cultivation. After the mext season, if all is well, a
small quantity will be available for distribution to growers for
experiment, and it is to be hoped that it will then fulfil all the
promise which it gives.

It is well known that cotton, in avy district, without
selaction, i3 bound to fall off in staple and hence in value.
Except in certain areas, such selection has not been carried
out by the cultivators of the crop, and this is perhaps one of the
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causes of the genmeral reputation that cotton has obtained of
vapidly deteriorating in India. In recent years, with the ex-
tension of muchine ginning, tbere has been another factor
causing deterioration, in the inevitable mixing of varieties which
takes place at the gin. The best cultivators, of course, retain
enough cottou for seed and hand gin it at home; the best .culti-
vators also have learnt to keep up their type by selection, bus
these are comparatively few. Instruction in the principies of
selection of cotton for seed has been, hence, repeatedly given on
our farms, and will be given often, if not regularly, in future;
8o it is hoped and believed that we shall assist in securing the
waintenaunce, if not the improvement, of the cotton staple and
the yield of the crop.

Tbhe activity of the Department. has not only beeu shown in
connection with cotton. I feel that some of the most important
results have been in the sugar-cane industry, especially in the
Nira Canal district in the Deccan. Here, where the yield and
quality of the sugar-cane is very high, Mr. Mollison was able te
sbow how equs! yields could be obtained by.the usesef cheaper
and yet better manures, as by the substitution of safflower-cake
for more expensive cake manures, by the use of nightsoil obtained
from Poona city, and by the use of less water and less manure
of any sort than the cultivators were in the habit of applying.
XNot only this, but having found a particularly good iron mill
in use in the Poona district, its employment was spread through-
out the rountry, while the efficient inethod of preparing gur
from the sugar-cane juice in use at the same spot has been
demonstrated by expert sugarmakers in a number of parts of the
Presidency,

* Previous to the expenments of the Department there was a
prejudice against using sewage as a manura for sngar-cane. Now

»
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it has been proved to give excellent results both as regards
purity and yield of sugar. At present there are not many
gsewage Or sewage efuent farms in India, but, as they extend,
the fact that first class sugar-cane can without doubt be grown
on them is a fact of primary importance. '

Turning to other crops, it may fairly be claimed that im-
proved varieties of wheat, showing greater resistance to disease
(rust) have been spread over the wheat-growing parts of Bombay :
that similar work has been done for tur, one of the principal
pulse crops of the Presidency ; while with groundnuts not only
have varieties yielding more nuts and richer nuts been intro-
duced, but others also adapted for growing in districts where the
late or early rainfall is not completely certain,

One of the most valuable pieces of work the Department
has ever done was the saving of perhaps the most valuable
breeds of Gujerati cattle, the Aankreji breed-——in the famine of
1899-1900. This was essentially Mr. Mollison’s work, done, I
belive, with the help of many private gentlemen of whom Lord
Northeote wes the leader, and now the Chharodi cattle farm
fousided for this purpose, has berome a centre for producing and
spreading the bulls of this breed. At the same time the
initiative has been taken, on this side of India at any rate, in the
production of essentially good milking breeds of cows. Some of
these have been developed, and bulls of these breeds are also
being spread over the country where a call for them has occurred
and in a8 great number as is yet available,

I am not sure whether to the Department, or to Mr.
Mollison in particular, is not due in part the development of the
now large dairying industry in Baroda and Gujerat. Now, as
is well known, the bulk of the cream used in Bowbay and from
which Bombay butter is made, is separated in Gujerat and then
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sent daily by a long railway journey to the capital. " This is an
industry capable of immense improvement and great develop-
ment, and every effort will be given to bringing this about.

Such is a rapid survey of some of the salient points in agricul-
tural development in which the Department of Agriculture has
had a hand, and in most instances a predominating hand. It
may be said that the improvements are small compared with the
monoy and energy expended. I confess it. But the future
promises much greater things. There is now a staff more highly
trained than ever before and constantly increasing, a Government
fully alive to the importance of the work, and a better knowledge
of what is needed by those who cultivate the land.

In the near futare the work which has been so successful in
the past will by no means be laid aside. The improvement of
seed, of cotton, wheat tur, millets, and the like, will still be one
of the chief and most valuable lines of work. The ditficulty that
the poverty of many of the raiyats is such as not to allow them
to select their own seed will have to be met. How this will be-
done I do not yet know, but something: will most certainly be
done. Closely allied to tha production of improved varieties by
selection is their introduction from abroad, as well as that of
new crops, and to these matters a good deal of attention will be
given in the coming years, ' ’

To me personally the most vital question in the agriculture
of the Bombay Presidency, and one which forces itself parti-
cularly oun the attention in this famine year, is_the economy of
water in and on land. It is valuable to extend irrigation canals
and systems,—perhaps the most valuable work that has been
done in India for forty years. But, so far as it gnes, it is
equally if not more valuable if one can increase say by ten,
twenty, ‘or even possibly Ly thirty per cent. the land
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which any particular canal can irrigate. Can this be done$
At -present I hardly care to ‘express an. opinion. But
I will say that there are a good many facts which lead me to the
conclusion that it is not altogether beyond the reach of possi-
bility, At any rate we are going to make experiments on the
subject, and if we can only succeed in extending the area
which is secure from drought by a small amount, the Department
of Agriculture will Lave justitied its existence over and over
again. Side by side with this question lies another,—the
retention of the small quantities of rainfall in the soil 8o as to
make irrigation unnecessary, or, if not nnnecessary, to make less
irrigation suffice. Some success has been obtained in this line in
Amaerica, and there seems at least a possibility of doing the same
in many of our agricultural tracts. At any rate we are going to
do our best to find out how most effectively to take advantage of
the small quantity of »ain that falls.

Another matter of importance is the question of the rotation
of crops. There is an extraordinary uanity in the way in which
the same crops are grown after one another in most parts of
‘Western India. There are endless variations which might be
introduced, and it may be that our investigations will lead to
the discovery of alterations which will prove of exceeding benefit.

With regard to insect pests, 1 must own that our Depart-
ment has been able to do comparatively little. The locust has
continued unchacked or neaily so : the cotton bollworm, it seems
possiblé, may now be treated with some effect: the sugar-cane
borer—source of endless damagn—has been beyond our skill,
But all these are under close study here or by Mr. Lefroy at
Pusa, and it is not beyond probability even, that these and other.
equally serious pests may be made to yield. We have several
men in the departrnent whose knowledge of and experience in
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economic entomology is considerable, and any method, which
promised at ail well, will, you may be sure, not be neglected.

We intend, too, to cautiously introduce and recommend
the use of artificial manures, Hitherto these have not been
economical.  Value for value, local cilcakes and similar
manures have been far cheaper. But as the price of these is
continually on . the rise, it will not be long before the use of
artificial manures will probably .pay, more especially as in all
probability they will, in many cases, decrease rather than
increase in price, Sulpbhate of Ammonia, one of the most
important of them, will shortly be a local product: crude
saltpetre is alrendy cheap euough to compete with local
materials, and others can and will be tried and, if advisable,
recommended. 1n the meautime, tests are being made on a
number of our experimental farms so that we shall be able to
recommend the best not only for each soil but for each rotation
of erops. .

The question of improved implements is another of vital
importance, and in no connection more thanin that of raising
water. Extensive experiments in the use of oil engines are
being carried out in Madras of the results of which we’ shall
make full use both for demoustration and further experiment.
Tmprovements in instruments for actually working the land
are slowly spreading as it is, and their spread will be encouraged
and recommended.

Such ave the more impbrtanb parts of our experirﬁental
programme, that is to say our programme so far as search for
better crops, better methods, better manures, and better
implements is concerned.  “ But when all these are found,” I
am asked, “how do you bring these to the knowledge and to the
door of the cultivating raiyat.” Tt is here, I own, that agri-
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cultural departments almost all over India, {and pot in India
alone) have failed almost more than in anything else. They
have been getting results which have been pigeon-holed instead
of being breught into practiee, and this has certainly in a measure
happened in Bombay. 1 feel it is a case of overcoming this
difficulty, or, as a department, failing abjectly to fulfil our
proper sphere.

Hence an enormrous amount of attention has been given
lately to devising methods for meeting the actual condition of
things. As a result a number of methods have been inangurated
of which I, perhaps, may now give you a short sketch.

First and foremost, there has been initiated and in a measure
developed a College of Agriculture at Poona, in which the
highest and best training in scientific agriculture that we know
hqw to give will be provided. No expense has been spaved in
the building or equipment, and I am ambiticus that the course
there given will ultimately‘ be equal to that at an English or
European University. Speaking as Principal, T may say that I
ghall be eatisfied with no less. Thus we shall be able to send
out, either as Government servants in the agricultural or other
departments, or as workers on or managers of their own lands,
a body of men who will be apostles of a bLetter agriculture to
every corner of the country. Already a considerable number of
men of just the type we want are coraing to the coliege,—men
who - after their course will be able to command respect as
agriculturists wherever they may go,—and these will gradually
increase in number as the years ge by.

Second only to this in importance, and perhaps in its
own way quite as important, will be the short courses for
agriculturists for instruction in specific improvements in the
local agriculture, to be held at the many local farnis of the
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Department. These farms are scattered all over the country.
There are two in Gujerat, two in the Deccan, one in
Khandesh, one in the Southern Mahratta country, and one
in Sind. Alveady we give trsining in seed selection. I believe
trainicg in the near future may be given in better methods
of dairying in Gujerat: in protecting wheat and millets from
smut at Dbarwar, &c., and sc on. These short courses for
training in special points will be continued and extended,—I
think with every prospect of advantage.

For this purpose we are developing a class of men who
are to be koown as Divisional 1Inspectors. These men are
agriculturists by birth and training: they will be selected
from the senior men among our best college studenis, and they
will be able to carry out the courses at the experimental
farme, Tixey will, in addition, go round the country in
their divicion, and become, if possible, the confidants of
the raiyats, and not being connected with any revenue depart-
ment they will probably be able to do so. Thus they will, from
taluka to taluka, be able to bring suggestions to the doors of the
cultivaters themselves, They will have power to suggest modifi-
eationg of practice to raivats and offer to supply seed or manures
or lend implements where the demonstration of a new variety, a
new manure, or a new implement would be of advantage.

Wherever possible such a man wonld work through a local
agricultural association, formed in the village or taluka which
he visit. Such loeal agricultural associations are still few in
number, but are growing fast. They form another bond bet-
ween the Department and the cultivatore. They give the first
news of a plant disease or an insect pest, and indicate that they
want help. They select the best men to whom new seed, new
manures, or new implements are sent for demonstration. They
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are the hody to whom agricultural information is sent, whether
published in the form of leaflets or through the vernacular
agricultural press. They orgarise local shows to which the
Department lend every assistance, and generally form a centre
for the improvement of agriculture. To such associations the
Department will be of every help it possibly can.

I have just spoken of local shows. These have been held in
a few places, but will probably be developed to a considerable
extent, through the working of lical agrisultural associations,
On a larger scale every support will be given to great exhibitions
such as that held in Bombay three years’ ago to which selected
cultivators were taken from all parts of the Presidency, and all the
new crops, implements and so on, on view there, were explained
to them, with, from all I have heard, immense altvantage. For
the discussion of the larger problems of agricu'ltum,‘uud also of
the work done by the Departnent, annual or biennial conferen-
ces are to be held in some large centre in future. The last took
place in Ahmnedabad only a few weeks ago. Nearly all those -
most interested in agricultural development in the province
attended, and to me, at any rate, the Conference has given
valuable idess and an impetus in the work I have undertaken in
Bombay that can hardly be measured.

Such are the methods at present in operation and in - view.
They are no donbt inadequate, and still a gap remains which

time and cnthusiasm and energy and co-operaticn only can fill
up. But the idea that pervades the Department now, 1 believe,
and which must pervade it, if it is to be of the use we want it to
be, is that it succeeds just in so far and no more as the agricul-
ture of the presidency is improved. Of all things-I do not want
it to be thought of as a Government institution standing apart
from the people. We want it to be useful, *and, in my own
mind, only by its usefulness can the expense, the energy, and
the time required for maintaining the Department be justified.-



LIFT IRRIGATION.

BY

ALFRED CHATTERTON, Esq., B. Sc.
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My object in presenting this paper to the Industrial Con-
ference is to draw attention to the advance which has recently
been made in the Madras Presidency in the scientific study of
subterranean water and well irrigation, and to .place at the
disposal of those interested in the improvemént of the agricul-
ture of India the information which has been gathered in the
Irvigation Pumping Department ‘during the four years it has
been at work.

Although wells and subterranean water are worthy of the
attention of Engineers, it is a matter of regret that in India they
have been very much neglectéd in the past and that the cultiva-
tors have been left almost entirely to their own resources, In’
1882, Captain Clibborn, who was afterwards Principal of the
Roorkee Engineering College, submitted a long report on well
irvigation in tbe North-West Provinces and Oudh, arriving at
the result that

well irrigation’ is only profitable under favourable conditions and
that there is reason to believe that in most districts cultivators have
already very fully availed themselves of tbeir opportunities.

In Bombay, Mr. F. D. Campbell, an Executive Engineer
of the Public Works Department of that Presidency, spent some
months on special duty and as the final result of his enquiries
formulated the opinion that

nothing can be doue to introduce new or cheaper systems of well
construction or of lifts than those which the ryot is already familiar with
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Much later in 1896, in a veport on water-lifts recording the
results of some experiments on the efficiency of various systems

of water-lifting, I wrote

steam-pumping machinery is utterly beyond the means of the ryots,
and the force of the wind is too uncertain, and in general in India, it is too
weak to be profitably utilised by windmills even of the most modern
type. Animals are, therefore, the only source of.power available, and
water-lifts in the future must continue to be, as they always have been,
worked by cattle. Moreover, the Indian agricultural population are so
singularly devoid of even the most rudimeutary mechanical skill, that it is
absolutely necessary that machines intended for their use should be de-
signed to wark without complicated gearing of any kind.

At that time it seemed as though the Iast word had been
said on the subject of well irrigation, as all the attempts to im-
prove on indigencus wmethods of lifting water had led to no
decisive results, and the engineers who tackled the problem -
retired baffled by the ditliculty of providing a water-lift of supe-
rior efficiency to the native water-lifts without incurring too
great an initial outlay and without forcing the cultivator te use
a machine too complex for his comprehension and beyond the
resources of the ordinary village artisans when it needed repair.
Further, the opinion was generally held throughout the Madras
Presidency that few wells could be found which would yield
sufficient water to keep even small pumps of modern consiruc-
tion at work for a sufficient time to wmake it worth while to
instal them. It was assumed that the cultivator must keep his
bullocks for agricultural work and that in their off time they
could be employed working mhotes or. the wells and that such
work practically cost nothing.

In 1900, in an article on * Underground water-supply,”

1 wrote ;

Underground water has neverin India been studied properly by
engineers or geologists and wells are sunk in a happy-go-lucky manner
to a haphazard depth. They are constructed with primitive appliances
and at small cost. . Expectations are not usually great and as they are
generally realized the people are content. The depth of the well is
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limited by the fact that the primitive methods of sinking in vogue among
the ryots prevent them going more than a few feet below the hot weather
level of the water. With an engine and pump to keep the well dry much
greater depths might be attained and possibly the supply of water enor-
mously inc 5

And again in 1902, in an atticle on “ Well Irrigation ” the

following passage occurs:

1o the south of India well-sinking is & very primitive business and
the better the supply of water, generally the shallower the well. A ryot
wants a well and having selected a spot which he thinks suitable, he sets
to work and either sinks a hollow cylinder of brickwork into the ground
till water in sufficient quantity to satisfy his expectations is reached, or
he excavates a big rectangular hole in the disintegrated rock which forms
the sub-soil and goes on deepening it till the inflow of water is greater
than can be dealt with by the modest water-lifting appliances at his
disposal. Year after year, in the hot weather when the water-level is low,
he may increase the depth by adding to the number of mhotes on the well,
’ and in this way many valuable water-yielding wells have been sunk. Let
us suppose, however, that the unwatering of the well in the hot weather
is accomplished by a powerful engine and pump, the work of excavating
will be easy and the depth may be rapidly incrcased till either the inflow
is greater than can be dealt with or practical considerations indicate that
it 18 not worth while to go any deeper.

Theso remarks were consequent upon experience with the
working of oil engines. For small powers they bad been found
to he inexpensive reliable motors, that required no great amount
of skill to run them. Even with kerosine oil as the fuel, it was
obviously practicable to employ them for lifting water under
favourable conditions, but when later on it was found that there
was no difficulty in using the murh cheaper Liquid fuel which is
imported into India, the possibilities of their employment were
vastly increased. It was not very ditficult to coovince the
Government of Madras in the Irrigation - Department that
experiments in this direction were well worth trying and that
in fact the time had arrived when the question of well irrigation
might again be taken up with some prospect of doing useful
work and of evolving means of making much greater use for
irrigation purposes of subterranean water than had been pre-
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viously possible. Moreover, increased ezperience in the manage-
ment of indigenous industrial work had led me to think that the
mechanical inaptitude of the people of this country can be cured
if proper means for training them are provided.

Oue of the causes of the poverty of the people of India is
the little use they make of mechanical appliances and efforts
should be made to effect a change in this direction. The great
rise in the price of food-stuffs, accompanied as it is by an equivalent
or even greater 1ise in the wages of the labouring classes, bas
brought many of the wealtbier agriculturists to a similar conclu-
sion, and it is certain that in the next few years a great advance
will be made by the substitution of oil and gas engines for
bullock-power in many of the processes for preparing agricultural ‘
produce for the market. Tt is necessary that this opinion should
gain ground and be more widely sccepted and that mechanical
engineers shiould be induced to devote their ingenuity and
skill to providing simple machines capzble of being driven by
engines of a few horse-power, for such opersations as extracting oil
from seeds, the juice from the sugar-cane, hulling paddy or
grinding wheat. It is true that most of these operations
can be carvied out in'an extremely satisfactory manner if the
scale of working is only sufficiently large, but the day for big
enterprises of this kind has not yet arrived, and for the present
it is desirable to provide specixl machinery wbich can be
worked on a small scale and which can be purchased and set in
operation with the comparatively small amount of capital which
as yet is available amcng individuale, Co-operative enterprise
is still a thing of the future, and till that is realized, our efforts
must be directed to providing for the small capitalist.

It is true that there are many machines for doing this kind
of work already on the market, but save in the case of sugar
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mills I. do not think that any of them are quite -satisfactory
and their use is not extending as rapidly as would be the
case if, they were better adapted to the work they have to
perform. . Fortunately for lifting water the centrifugal pump
is alwost ideally sunited to the work which it has to perform.
Its first cost is small, it is extremely simple and fdirly
efticient and combined with the cil-engine there is likely to
be a wide field for its employment in this country.

1t must not, however, be imagined that the oil-engine and
centrifagal pump will replace, to any appreciable extent, the
indigenous methods of lifting water, . According to the latest
returns (for the year 1905-1906), there are in the ryotwari
tracts of the Madvas Presidency upwards of 628,400 wells in
good working order and a farther 61,000 out of repair. The.
number in the zamindaris is not known, but the total for the
whole Province mavaell be over three-quarters of a million.
To lift water from these wells either the picottah or the country.
mhote is used, tho number of special forms of water-lift being
absolutely insignificant. Only a small percentage of these
wells yield water sufficient to keep more than a single mhote or
a single picottah at work. Not ‘that many of them could not be
made to yield a much larger supply of water, but the 6wners
either have not enough land to use the water on or sare too
puor to provide the labour necessary to lift the water.

The ides is generally px‘evaient that native methods of
lifting water are extremely cheap since the cattle must be kept
under any circumstances, but careful investigation shows that it
is only trne within certain limite and those limits have
already been reached. Well cultivation is carried on to the
utmost extent possible under the existing conditions and if any
great extension is to take place in the immediate future, it

7n
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must be by supplying the ryots with additional power for
lifting water. At the same time the cost of that power must
be very much less than that they now pay for any work done
in the way of lifting water which is beyond the capacity of
the cattle they keep for genmeral agricultural purposes.

1t is therefore a most important matter that we should
endeavour to ascertain the actual cost of lifting water by
native methods and at the outset it may be conceded that
within the limits already referred to the ryot can lift water
fairly cheaply.  The question is what he will have to pay, and
what does he pay, for lifting water when cattle have to be kept
-specially for work, or when he has ‘to hire cattle. Five and
twenty years ago at the Agricultural College Far!i\, Saidapet,
Mcr. Benson, as the result of long and careful trials, came to the
conclusiou that the cost of keeping a pair of good cattle amounted
to 12. annas per day and that they were capable of lifting 240
cubic feet of water to a height of 25 feet for 8 hours a day. Or,
in other words, 4,000 cubic feet of water could be raised one foot
for one anna, or an acre inch of water could be raised 25 feet
for Rs. 1-6-8. In the last 25 years rates have risen very con-
siderably and the cost of lifting water has increased, so that
under the conditions of Mr. Benson’s estimate it is bardly likely
that 3,000 cubic feet can now be raised one foot for one anna.

Simple as the problem may seem, it is extremely difficult to
find out how. much work is done by a pair of cattle under
normal conditions. Any attempt at an experiment interferes
with the normal conditions, the efliciency is temporarily increased
and better results are obtained than are possible without some
kind of special supervision. Two years ago I made some
enquiries in tbe Chingleput District and I found that a fair day’s
work for a single mhote was as follows.:
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"On a lift of 20 feet, usivg a bucket holding- 20 gallons of
water, 30 lifts per hour would be made for 9 hours a day. The-
minimum cost of keeping the cattle was Rs. 15 a month and the
usual rate for hiring them was Re. 1 per day. Taking the
minithum figure this works out ‘at 2,160 cubic feet lifted one
foot for one anna. These figures are corroborated Ey some data
collected by the late Mr. H. A. Moss, who was Executive
Engineer in the same district. In a report on * Wells and Well
Irrigation in the Chingleput District” he states : '

Water is usaally raised by picottah when thedift is 15 feet and
under, when more, bullock mhotes are used. The cost of raising water
for about 6 to 10 feet is about 4 pies per thousand cubic feet per one
foot lift. From 10 to 15 feet the cost comes to about 5 pies and from 15
to 20 feet it is about 6 pies per thousand cubic feet per one foot lift.

"The Chingleput District is in no way exceptional and the
figures obtained will more or less a.pply to the rest of the coun-
try. Any great exactitude is impoassible, but it will not be far
from the truth than to put the cost of lifting water either by
means of the picottah or the mhote at one anna for every 2,000
cubic feet lifted one foot. Under favourable conditions and
with water-lifts specially adaptel to the work better results than
this can be obtained. For instance in South Arcot, where there
is an abundant water-supply at about 15 feet below the surface
of the ground, double mhotes worked with a rotary whim are
largely in use and are very much more efficient than the ordinary
water-lift in other parts of the country. It is not, however,
with the extremely favourable cases that .we have to deal, If
lift irvigation is to be extended largely the . conditions will
generally be more difticult to deal with than has. hitherto . been
the case and the meane provided must be capable of working
under a fairly wide range of . conditions.

During the last four years, through the agency of the
Irrigation Pumping Depirtment, we have been gradually imtro-
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ducing the use of oil-engines and pumps for irrigation work and
havé tried them under a great variety of conditions, many of.
them being extremely unfavourable and none of them ideal. I
do. not propose to burden this paper with technical details as
evidence regarding the statements which will be made is fuvnish-
ed in full in the various officia} reports which from time to time
are issued by'the Department. In an appendix to this paper is
givena complete list of such reports.

Oil-engines and pumps are only economical and their
employment therefore can only be recommended when the
quantity. of water to be dealt with is fairly large. If a well
yield a thousand cubic feet a day, it will give ample employment
for a mhote, but to make it worth while to instal an engine
and pump the yield'should be not less than 10,000 cubic feet a
day for the greater part of the year. It is true that engines
and pumps are working, and working ata proﬁh; where the
supply falls below this limit, but the circumstances are more or
less special and it is doubtful if they could be repeated
indefinitely. The’ fbllowing figures taken from the administra-
tion report of this year show whnt._‘lms actually been the cost of
wdrking ata 'minmber of installations :—

Number of cubic feet

of water lifted one
foot for one anna,

— ~
1908-07. 1905-06.

Melrosapuram .. e .. 3,900 .-

Kadiampatti .. . .. 4,013 6,400
Villupuram . .. - .. 3,230 5,800
Cuddalore . .. .. 9,370 6,750
Saidapet .. . e .. 8,300 4,126
Katalai . 6,500

Bezwada .. .. .. .. 3340 3200
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In the report for last year it was shown tbat under very
favourable conditions a small oil-engine and pump, dealing with
216,000 gallons of water per day on a lift of 25 feet, could raise
135,000 cubic feet one foot for one anna., This may be con-
sidered & maximum seldom if ever attained under actual working
conditions. The figures given in the table fall very far short of
the ideal, but the worst are a8 good as the best that can be

“obtained from cattle-power and the best show that water can be
lifted at from one-third to one-fourth the cost of doing it by
cattle. The larger the scale of pumping operations, the more
cheaply can each unit of work be done whilst the indigenous
methods of liftiug water are -only applicable on e very small
scale and would utterly break down if any attempt were mad
to use them for lifting large quantities of water. !

In the report by Mr. Moss already alluded to some informa~
tion is given regarding the duty of water. Hesays:. :

The cost of irrigating paddy  from wells alone is expensive especial-
ly when the rainfall is at all deficient. On the other hand the return
per scre from well-irrigated paddy is much more than from that irrigated
by tanks and chanopels. It is generally half as much:.again and may be
even twice as much, six months paddy usually requires 40 waterings of
about 2,000 cubie feet per acre. The cost from a well about 15 feet deep
may be taken at one rupee per watering. = If the land is far from the well
it will be more, owing to the loss by absorption. If the rainfall is bad, 60
waterings would be required and the outturn without the rain is always
deficient. As the water in the well will be low the return to the ryot is
very small and paddy is not worth cultivating under such- ciroumstances,

Four months paddy requires usually 30 waterings at a cost of about
Rs.30. The cost of watering is less than that for 6 months paddy but the
return in grain is less. : ’ .

The average area irrigated by a well is about 3 acres and as
paddy requires more water than any other. ‘crop’ grown under
wells, it is obvisus that the average yield of the wells is Jess than
that which can be deduced from observations on paddy cultiva-
tion. Taking Mr. Moss’s figures we find that 1,333 cubic feet of
water per day are required for 3 acres of paddy, It is therefore



102 THE INDUSTRIAL CONFERENCE,

probable that the average yield of the wells in this Presidency
is not wore than 1,000 cubic feet per day and in many cases it
s certainly less than this. In the large irrigation systems
where the distribution of water is under - proper control, the
duty of water is from 90 to 100 acres per cubic foot per secend ;
+1.at is to say, a continuous flow of ene cubic foot per second will
irrigate from 90 to 100 acres of land. The water used by the
ryot yields a duty of 195 acres or practically twice as much and
this is prohably the best result that can be obtained as we may
be fairly certain that the accumulated experience of many
generations of paddy growers instinetively prevents the Indian
cultivator from using too much water. In the note on * Irriga-
tion by pumping from a well at Melrosapuram ™ published as an
Agricultural Bulletin the data collected at that station are fur-
nished which corroborate this estimate.. The high figures at
Melrosapuram are largely due to the use of masonry channels
for conveying the water from the well to the field. Even to the
ryot the loss of water by soakage from his channels is & serious
watter, though the land to be irrigated is close to the well. To
the man who uses an oil-engine snd pump it is still more
important as the length of channel is much greater, and generally
it may be assumcd that the larger the irrigation system and the
greator the area deriving its water from. one source of supply
the larger will be the percentage lost from the canuls and the
distributaries themselves.

The cost of lifting water for irrigation by mechanical mears
depends very largely upon the continuity of the supply and the
number of days during the year on which water is supplied.
Interest and depreciation bulk very largely in the total ecst
of ruuning the plant and an economical result can only be
obtained when the percentage of working hours is large. The



ALFRED CHATTERTON. 103

ryot in one way or another pays from Rs. 5 to Rs. 8 a month
for the irrigation of an acre of Jand. In most cases this heavy
charge is not severely felt, as it is met by ‘the utilisation of what
would otherwise be bj’e-producte. but as soon as thése bye-
products are exbausted. the full cost. is felt and the ryot
vealises that it is impossible to grow the ordinary crops.at &
profit. With oil-engines and pumps the cost of irrigation
varies considerably and for small schemes of- from 20 to 40 -
acres it may be taken that the irrigation will cost: from
Rs. 1-8-0 to Rs. 3 per month. The Jarger the scheme the lower
the cost of irrigation will be ; the best result being that which
will probably be obtained in the Divi Island Pumping Scheme
where 50,000 acres of land are to be irrigated and where the
water may have to be liffed to & maximum height of 10 feet,
It is estimated that the working e¢xpenses will not. amount to.
‘more than Rs. 2 per acre for the season or an average of about
8 annas per acre per month, . As a lift »in'i‘gation scheme the
Divi Pumping Project is exceptional in regard to the size of the
plant and the extent of the area irrigated, but in many places
along the coast similar schemes of a smaller character are
practicuble,‘and where the lift. does not exceed 10 or 12 feet
paddy cultivation mey be carried -on proficably. . .For the most
part, however, pumping will not be under such favourable
conditions, the lift will usually be greater, the supply irregular
and the plant much smaller. Even if paddy cultivation pays,
there is no reason why it should be encouraged, as other and
more valuable crops can equally well be grown. People wha
bave the enterprise to install engines and pumps generally take &
great deal of interest in the cultivation under them, and as
usually they have somq command of capital, the tendency is to
go in for intense cultivation, and to grow erops which yield a
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very much larger profit per acre than can possibly be obtained
when the common food-grains are cultivated. So far sugar-cane,
plantains and groundnuts bave yielded the best results, but
large -profits are also made in the cultivation of tobacco,
turmeric and the ordivary garden cl-ops; A supply of water
which can be relied upon all the year round is practically
wasted if it is not utilized for crops which require water the
whole year through. Theso are the crops which yield the
largest return to the cultivator, partly because the extent to
which they ean be grown is limited, and partly because their
cultivation necessitates the possessiou of a considerable amount
of capital. With a perennial supply of water under engines
and pumps the gross return from the cultivated area ought to
be never less than Rs. 100 an acre, and it often amounts to
two or three times this sum.

When the Experimental Pumping Department was first
started the impression generally prevailed among those who were
best: acquainted with the agricultural conditions of the country
that the scope for its operations would be extremely limited,
because of the difficulty of finding sites where a sutticient
water-supply could be obtained combined with lacdholders in
the neighbourhood who would have sufficient capital: to avail
themselves of it. The fact that there are now about 100
pumping plants at work-in the Madvas Pﬁsidency is evidence
that there is 2 much wider field for their employment than
was anticipated, and the investigations which have buen carried
on, beforo installing these plants, have put us in possession
of & luge amount of information of a most satisfactory
character. Certainly there will be absolutely no ditficulty
whatever in irrigating hundreds of thousands of acres by engines
and pumps if only the capital reqnired to lift the water can ba
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found, and the ryots can be taught to make use of the water in
4 proper way. .

The great obstacles to progress are the poverty of the
people and the extraordinarily minute way in which the land
is sub-divided. The smallest area which can be profitably
cultivated by an eungine and pump is from 15 to 20 acres, and
the number of such holdings in one block is small. Still
there are a sufficiently Jarge nuwmnber to enable a great deal of
work to be done in exploiting this method of lifting water, and
long before the possibilities of large holdings are exhausted,
the owners of swaller holdings will perceive the advantage of
combining together and by co-operation securing to themselves
the bhenefits consequent upon this cheap method  of lifting
water. [ do not think it is any exaggeration to say that the
oil-engine and -pump ‘will prove, and in fact are proving,
extremely potent agents in the development of the material
resources of the country. Already in some. of the rural
tracts the ry:it.s are familiar with them, recognise their merits’
‘and regard them as desirable things to possess; whilst. those
who have got tbew have been led to take a much deeper
interest in agriculture than they did before and being intelli- _
gent men with capital, their farms are becoming the centres for
the diffusion of improved agricultural practices throughout the
country. T am in hopes that in the course of a year or two it
may be possible . t» form am Agricultural Association every
member of which will be the user of an oil-engine and pump,
the main object of the Association being to encourage the
ertension of the use of such wethods of lifting water and to
supply the members with information which will enable them
to make the best possibla use of the water at their command.
So far Agricultural = Associations in this country are an
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exotic growth and without official suppert few of themn would be
in existence. The Association I am contemplating will stand
on a different footing, its members will all be agriculturists
operating on a fairly large scale and keen to make the most of
the capital they have put into their land.

The supplies of water sufficiently large to give employment
for engines and pumps ave mainly to be found in the Coast
districts and along the margins of some of the big rivers. In
such districts as Coimbatore, where well cultivation has reached
its highest davelopment on indigenous linés there are apparvently
not many places where wells can be sunk which will yield
sufficient water to give .employment to an engine and pump.
Here and there there is one, but certainly not one in a hundred
of the 75,000 wells in the district could furnish emough water to
make it worth whilé td put in an oil-engine and pump. On
the other hand in South Arcot, Chingleput and North Arcot
abundant evidence has been obtained that over very considera-
ble tracts of country the ordinary native wells can ensily be im-
proved so as to yield enormously greater supplies of water than
have hitherto been drawn from them. In these districts the
water maiuly occurs in vast beds of coarse sand which form
subterranean reservoirs of considerable but as yet quite unknown
extent. In some cases the sand is covered by a comparstively
thin laver of allavial deposit and the water can be found by
sinking wells from 15 to 20 feet deep. In other cases the sand
lies at a considerably greater depth dnd is overlaid by impervious
beds of clay which have to be pierced to get at the water. In
the South Arcot District between Pondicherry and Cuddalore
thesa beds are more than 200 feet below the surface of the
ground, but the water is under pressure sufficient to force it up
the boreholes and form true artesian wells. To the north of
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Madras similar sand beds are found at a much smaller depth,
but the pressure is not sufficient to constitute true artesian wells.
and the water has to be lifted in some way or other. Some 30
or 40 boreholes have been put down in the bottom of existing
wells and have successfully tapped the sub-artesian water-supply.
Most of the pipes are of 4” diameter and the yield of the ~water
varies from 50 to 200 gallons per minute. 1t is probable that
in most cases a much larger flow could be obtained by either
inserting a pipe of larger dinmeter or by deepening the well and
lifting the water from a lower level so as ‘to diminish the pres-
sure against which the water is forced up from below.” In one
case two 7'’ pipes have been put down and the yield of “water is.
over 500 gallons a minute which is lifted out of the well by a
12 H.P. engine driving a 6" centrifugal pump. In nearly every
case these improved wells will yield sufficient water to justify
the installation of engines and pumps, but as'yet the people are
tno poor and foo dubious about the continuance of the flow of
water to do anything in this directicn. In a year or two they
will be in & better position to 1ealize the value of the water
beneath their lands and may then be anxious to avail themselves.
of any ceans whereby they can secure to a larger extent of land
an unfailing supply of water. i

In the tract of count.ry to the south of Pondlcherry many
hundreds of boreholes have been put down and the water-supply
devived from the artesian beds is very considerable and it is not
improbable that to the north of Madras the development of sub-
artesian water will ba found to be of similar extent. In. other
places there is reason to suppose similar water-bearing - deposits
exist, but a8 yet they have not been explored and their capacity
is entirely unknown. Where the water-bearing sands occur
nearer the surface and where the surface slope of the country is
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considerable they have been drained to some -extent by * spring
heads > or kasams. These cousist of a pond often of considerable
size which has been excavated till the water-bearing sands are
reached. From the pond a deep channel with a small bed-fall leads
the water out on to the lower lands. This channel is generally
a mile or two long and a good deal of the water drained from
the pond must be lost on its way to the land. 'The supply in the
pond is apparently maintained by percolation from the beds of
sand which lie at a higher level. The sand in these kasams is
usually very coarse and the flow of water apparently very free.
As a rule in the hot weather they dry up altogether, or the
water has to be lifted out of them by baling with picottahs or
ihotes. Unquestionably the installation of engines and pumps
would enable a very rouch larger body of sand to be drained of
water and it is probabls that in most cases a perennial supply of
water could be obtained in place of the present supply which
1is only suflicient for a single crop. .

Where the slope of the country- is small it is obvious that
irrigation by kasams is impracticable, but very extensive beds
of coarse sand exist and have been- tapped and tested in many
places and at no very great cost it is practicable to put in wells
which will yield from 200 to 300 gallons of water per minute.
A considerable ‘number of these have already been sunk and
there is no doubt that they will steadily increase in number.
It is impossible to say what avea of land is underlaid by these
water-bearing sands in the Madras Presideney, but it certainly
runs into thousauds of square miles and there is probably water
sufficient for the icrigation of several hundred thousand acres.
The withdrawal of large quantities of water. will lower the level
8t which it is found, but there is fair ground for assuming that
most of these sand deposits are in direct connection with the
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main drainage lines of the country and every fresh which passes
down an adjoining river will tend to restore the original water
lovel,

There does not seem to be much hope that deep-seated
artesian water-supplies will prove of value fur irrigation. In
the Godavari District artesian water has been tapped in several
places, by mining prospectors in the Polavaram Zamindari, by
the Madras Railway at Ellore and by various people in the
neigkbourhood of Samalkota and Cocanada. At Ellore a bore-
hole was put down to a depth of 430 feet and cost nearly
Ra, 13,000, whilst the yield of water does not appear to have
been much more than about 3,000 gallons per bour. Further
details regarding the cost of artesian wells will be found in a
note by Mr. E. W. Stoney, C.LLE,, in the November number of
the Indian Engineer. '

The sandy beds of most of our rivers are probably the next
most important source of water-supply and ome which, as yet,
has been but little made use of. The indigenous method of
getting at the water is extremely ingenious, but it involves the
expenditure of a very large amount of labour. Channels or
ditches a1e dug in the beds of the rivars with a bedfall con-’
siderably less than that of the river. In the upper part of the
channel the water from the surrounding sand drains into the
channel, flows down it and is carried away through a cut in the
river bank. In some districts * doruva ” wells are employea to
some exteat. They are wells sunk in or close to the river bank
and derive their water-supply from the sand. Apparently the
engineering work involved is beyond the ordinary ryot and such -
wells are not popular. Where they exist they require study and
where they do not exist it is desirable to encourage them as
much as possible, '
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It has always been assumed in the paat that there wasa
slow flow of water beneath the sand in the river-beds and it was
tacitly accepted that the spring cbannels probably drew off most
of the available water as no large supply could ever be obtained
at any one point. A careful review of the evjdence furnished
by the partial failure of several attempts to get at the water in
the sandy beds of these rivers lead to an examination of the con-
-ditions under which spring channels work and it was then found
that the prevailiag ideas were erroneous and that there is no
flow of water in the sand of a river-bed except between pool and
pool, where the slope of the water plane in the sand may be very
steep. Belcw a certain level the sand in the beds of rivers is
saturated with water which remains motionless unless a local
hydraulic gradient is established sufliciently steep to cause.the
water to flow. I do not propose to go into the evidence upon
which these conclusions have been based, as it has already been
published in this year’s report, Every cubic foot of sand below
the saturation level contains rather more than 2 gallons of water,
80 that a square mile of sand 10 feet deep is a reservoir con-
taining over 550 million gallons of water, or sufficient for the
irrigation of a thousand acres of land. Allowing for the fact
that the sand in the river-beds is not always 10 feet deep and
that it is impossible to extract all the water from the sand
but without taking into account any water 20 feet below the
level of ths saturation line it is quite certain that for every
square mile of river-bad we might have an equivalent of square
mile of irrigation. - The prablem which remains unsolved is
how to get at this vast quantity of water. In this matter
our experience is gradually increasing and one tertain conclusion
is that owing to the resistance which the saud offers tu the
motion of water it is_impossible, except at great expense, to
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collect any large quantity of water at one-point. On the Hagari
river we found it a simple matter to obtain 150 gallons a minute
and for a moderate outlay ®* we are drawing 750 gallons 1 minute
fromn the river-bed, but to obtain more water than this at our
pumping station reems likely to prove ‘a difficult matter. By
sinking wells in the river-beds it is found that in most cases s
comprratively small well will'yield 300 or 400 gallons of water
per minute so that, if a large quantity of water is to be with-
drawn, a large number of wells skould be. sunk at a sufficient
distance apart to prevent one well materially 'interfering with
another. In many cases these wells can be sunk inside the
river bank, in others quite close to the bank ‘and wher this
is practicable the pumping work may be done by power

distributed electrically. To get at the water in the middle of
" the river-bed when the bed is very wide iz a muach more
difficult matter and may be considered for the present outside
the range of practical engineering.

All the experience we have gathered so far -points to the
fact that with brick wells from 12 to 15 feet in diameter we
can get enough water to supply a 4" cemtrifugal pump with a
depression of the watler surfuce of 3 or 4 feet. Some day I
thiok there will be a chain of such wells extending along both
banks of mast of our rivers and at intervals of about 10 miles
there will be electric geserating stations supplying current to
electro-motors to drive these pumps. :

The perennial flow of most of our rivers is already diverted
by means of anicuts which in the upper reaches of the river,
where the bed is rocky, are often very numerous. Still there
are 3 few cages where the water-supply is wasted by being
allowed to flow ‘into the sandy expanses in the lower reaches of .

*Ra. 2,300. R -
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the rivers and the remedy is obviously to install engines and
pumps. Of installations of this kind there are already one or
two at work, and there would be more if permission to pumps
could be obtained.

On the West Coast in Cochin and Travincore, there are
extensive tracts of irrigated land formed by bunding off the
backwaters and draining them. The system of irrigation is of
great antiquity, but of late years it has been modified by the
introduction of pumping mechinery and there are a lai'ge number
of steam and oil engines now employed in draining these lands.
A great deal of enterprise hus been exhibited in this work but
not much engineerinyg skill and unquestionably the Kole cultiva-
tion, as it is called, could be enormously improved by combining
irrigation with drainage and by putting the operations.in each
section under one countrol.

In some of the swamps along the coast and in lakes like
the Kolair, between the Kistna and Godavari rivers, there is a
considerable body of fresh water which only requires to be lifted
a few feet to render it available for the irrigation of the
neighbouring lands, Years a'go in the Kolair Lake and in the
Lankas bordering on the Uppeteru river such cultivation was
established under steam pumps and proved moderately re-
munerative, but gradually interest in the matter died out and
the pumping stations were abandoned. »+ The successful working
of the cil engines has revived interest in the matter and pumping
. has re-commenced and way possibly be largely resorted to.

In connection with the development of this modern phase
of Lift irrigation, the improvement of existing' wells is a matter
of great importance and if only a small percentage are found
suitable for working with oil engines and pumps, the absolute
number will be large and they may become important inasmuch
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as they will often. occur in those tracts of country which are
most liable t5 be affected by the vicissitudes of the seasons,
Owuers of wells have generally some vague idea of the quantity
of waler they will yield, but they -have very little notion as to
the quantity of water which a 3" centrifngal pump will lift, and
it frequently bhappens they wunt to set up pumps wheun the
water-xupply is quite inadequate. 'The most satisfactory way of
investignting cases like this is to first of all ascertain the yield
of the existing well towards the end of the hot weather and to
put down an exploratory borehole to determine the nature of
the surrounding rock. The borehole will generally furnish
suffivient evidence to emable un opinion to be formed as to
whether it is worth while to deepen the well. Sometimes the
borehole taps fissures carrying water under pressure and
materially increases the flow into the well; sometimes it ré-
veals beds of porons rock which only require opening out to
yield a copions supply of water. Where the rock is hard
and the water is mainly found in. fissures, the explosion of &
charge of dynamite at the bottom of the borehcle will
sometimes materiully improve the supply. As yet we have
done very little work in this direction, but I am not with-
out hopes, from the experience alreadv gained, that when
.wells can be sunk to a much greater depth than hae hitherto
been the native practice, it will be found that the inflow
will in many cnres justify resorting to pumping machinery.
Where "we can keep our engines fully -employed, which
means wherever we can command from 150 to 200. thousand
gallons of water per day, the depth from which it can be
lifted before this becomes an unprofitable operation is much
greater than ‘I;s the case in ordinary well irrigation. With
this the limit is about 40 feet whilst 150 feet will probably
: 8
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be found practicable with oil engines and pumps. It is not
so much the height to which the water has to be lifted as
the risking of a large capital outlay in what must of necessity
always be an uncertain undertaking whicb makes it at present
doubtful whether sinking wells to any very great depth is to
be encouraged. In some casos we have found -that a very
slight addition to the depth of a well enormously increases
the inflow and it is just at this point that native wall-sinkers
have to stop as the unwatering of the well becomes an ex-
ceedingly difficult operation when only mhotes or picottahs
can be employed. Where the water is contained in sind it is
not cifficult to frame an estimate of the cost of getting at a
certain quantity of the water ana we -do so by putting down
an exploratory borehole to ascertain the thickness of the
deposit of sand, which sand is itself examined to determine the
size of the grains of which it is composed, but with wells sunk
in rock we are in no such satisfactory position. We have but
little more knowledge and much Jess experience than the pro-
fessional well-sinkers of the country, and we - shall have to
make many experiments. before we can teach the people of
. this country anything. To this end we have recently ordered
a portable petrol-pumping plant which can easily be carried
about and can be put down any well and used either for baling
during construction work or for ubservations on the rate of
inflow. The Government of Madras have also sanctioned a
sufficient sum of money for a systeatic series of tests as to the
advantage or otherwise of torpedoing boreboles sunk in hard
rock. . Our progress with wells of this type is not likely to be
very rapid unless we cap secure the interest and co-operation of
- the more intelligent men who are interested in the improvement
of water-supplies for irrigation. Throughout the country there
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is doubtless a good ceal of empirical information, the collection
and study of which would be of value. It would. help us to
make a better start, but I do not think it will carry us very far
on our way as the water-supplies, which we are searching for,
must lie at a much greater Jdepth than is within the range of
indigenous experience and to make them available we require an
enormously greater supply of power than has ever been at the
disposal of the owners of wells in the past.

The financial aspects of this method of lift irrigation have
zlready buen dealt with to some extent when we were discussing
the relative cost of lifting water by the old and by the new
methods, because in the figures given for the new methods a full
and proper allowance has been made for interest and depreciation
on the capital outlay involved in setting up a plant. Inan
appendix fo this paper will be found figures giving the actual
cost of a numnber of installations which have been set up. The
cost per acre to be ultimately brought under irrigation varies
considerably. It may be as low as Rs. 50 an acre or as much
as Rs. 200 an acre, but obviously for high-class cultivation
where the yield per annum may be valued at Rs. 400 or
Rs. 500 an acre, it may pay very well to expend a great deal
more than Rs. 200 per acre to get a good supply of water.
In the Deccan undor some canals near Poona as much as
Ra. 50 prr acre is the water-rate on land growing sugarcane, and
in this Presidency many gardens and plantations could easily
stand a water-rate of a similar amount. It would have afforded
me very great satisfaction to have presented accurate figures
regarding the working expenses and return on a number
of farms where this new system of lift irrigation prevails,
but ho one gares to furnish them. - There is, however, ample
evidence that it is very profitable and the best indication that it
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i3 appreciated is to be fcund in the fact that the rate of increase
in the number of installations is greatest in those places where
the number is already largest or where they have been longest at.
work., In ordinary years and under normal conditions, given a
sufficient water-supply, there should be no difficulty in turning it
to very profitable account, but often with oil-engines and puwips
the greatest profit will be made in years when the season is un-
favourable, scarcity prevalent and prices high.

In many cases, oil-engines and pumps may be used to
supplement other sources of supply and convert agriculture of an
urcertain type into one of great certainty. One of the earliest
installations in this Presidency was erected on the banks of the
Cauvery from which -river the water-supply to the pump is
derived. The lands ordinarily depend upon channels from the
river for ii-rigation water, but this is extremely uncertain, and
partial or total failure of the crops occurred at such frequent
intervals that the owners of the land derived notbing from it and
_the ryots who cultivated it earned a precarious livelihood. Over
a tract of 300 acres a 12” pump has completely changed this.
The natural water-supply may fail, but the pump is there to take
its place and the whole area can be. converted to perennial
irrigation. The owner reports that during the last eighteen
months 55 acres bave been under plantain cultivation and have
yielded a gross return of over Rs. 400 per acre, or about
one and-a-half times the whole of the capital outlay on the
pumping plant. In a giod year the return from paddy cultiva-
tion would have heen about Rs. 50 per acre and the net profit
very small.  Under plantains the net profit on the 55 acres
must have been sufficient to pay 50 per cent. on the initial
expenditure, The area under perennial irrigation, such as
plantains or sugarcane, would bave been much larger, but it
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is restricted to 60 acres at this place by the Revenue authorities
fest the water-supply to lands lower down the river should be
interfered with, . )

From the figures given in the appendix it will be seen that
the minimum cost of a pumping. installation is abous Rs. 2,000,
and the actual out-of-pocket working expenses, being the
_necessary expenses for fuel, lubricating’ oil, -stores and repairs,
will be about Rs. 50 & month.  The installation of engines and
pumps is therefore a financial operation of considerable maguitude
even with comparatively wealthy ryots. Very few, if any, have
sufticient ready money, and a certain number of installations
have been paid for by loans under the Agricultural Land Improve-
ment Loans Act, such loans being usually repayable in twelve
annual instalments. . This mwethod of financing these pumping
schemes would be entirely satisfactory were.it not for the
difficulty which the borrowers experience in finding the necessary
aecurity. My experience is that the majority of loans applied
for are rejected for this reason and it may pussibly be desirable
in the future to amend the Act so as to provide greater facilities
for obtaining  loans for the purchase of engines and pumps.
If the machinery could be taken into account when assessing
the value of the -security for the loan, there would be no
difliculty and loans would be freely applied for. Greater
success has attended the sale of engines and- pumps under the
bire-purchase system which hag been worked  out by Messrs,
Massey & Co. Under this method the would-be owner of :the
pump has to pay one-fourth of the money down and the
balanee in instalments generally extending over two or three
years duving which time he has to pay 8 per cent. iz'\tgex;est on
the balancd debited to him. He. is thus able to get his enginé
and pump for & comparatively small initial outlay and te pay the
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balance out of profits aceruing from the use of the pump. So
far the system of working has proved satisfactory and it is
probable that it will be resorted  to very largely in the future
when it. becomes more generally recognised that irrigation
under oil-engines and pumps can be made a very profitable
business. © Tne. hire-purchase system is a very vicious one when
applied to afford facilities for the purchase of unproductive goods
By those who cannot afford them, but it has distinet merits in
some cases and is an extremely simple method of finarcing small
ipdustrial undertakings as it provides the small capitalist with
ready means to obtain money or the equivalent of money on
fairly easy terms. It is possible that a great deal more might
be done in this way if Governmgnf took the matter up, purchased
the engines and pumps themsslves and sold them on easier terms
than private firms can do.. The risk of loss will be very small as
the engines and pumps would remain the property of Govern-
went till they are fully paid for, and they would never be sold
except for use under conditions which will have to be investigated
by the expert officers of Government and reported as satisfactory.

The number of oil-engines in. use in this Presidency for
minor industrial undertskings. as -well as for lifting water is
growing rapidly and there has naturally sprung up a rather keen
demand for men capable of driving the engines. The extreme
simplicity of the oil-engine renders it possible to train
fitters to look after them in a few days and there has never
been any great difficulty about getting drivers, but a good fitter
is rather wasted when put to drive a small oil-engine and his pay
adds quite unnecessarily to the working expenses. In Madras
we have started a school for Oil-engine Drivers where practical
instruction is given in the driving of various kinds of oil-engines
and the pupils are put through an elementary course of fitting
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80 a8 to epable them to take the engine to pieces, clean them and
fit them together again. Anything more than this it is not
considered necessary that a driver should know. - If the engine'
really gets out of order it is better that it should be overhauled’
by a skilled mechanic and the driver in charge of it should
be nothing more than a driver; A good many people, who
have bought engines, have sent their men or servants up to this
school to be trained, and after a course of instruction lasting
from 3 to 6 months they are generally -found quite capable of
looking after "the engine. In this way Oil-engine Drivers
car: be provided nt a ccst no greater to the owner than if he had
to provide a man to look after a pair:of bullocks. With large
engines the saving in this directicn is not a matter of much
importance, but with small plants the fact that local: men. could
be trained to do all the work that is necessary has tended much
to increase the popularity. of these engines. The Engine Driving
school was originally started in the School .of Arts, but it has
now been taken over by, and forms part of, the Chengelroya
Naiker's Technical Institute. The class is popular as the men
who pass through it can always obtain work. . < i
The fact that large monetary transactions. are- involved:
wherever oil-engines and pumps are set up and where the fuel
for working them has to be purchased and paid for in cash bas
in a remarkable way led to a more definite appreciation of the
monetary value of irrigation. This is still more emphasized
by the rise in the price of food stuffs and the tendency to-
pay farm labourers in cash instend of in kind.. The farm is
no longer so gelf-contained as it was, the working of it
necessitates transactions oulside the village and the erops have to
be selected by the ryots not- merely with a view to their own
internal requirements and to meet the demands of Government:
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and the District Board, but also to meet the charges counnected
with the working of the engine. Outside markets have to be
studied to a greater extent than formerly and the cultivator is
brought into more iutimate contact with the outside world. Of
course the movement is a -very small one at present, but the
tendency is one in the right direction and should ultimately
conduce to the development and education of the “agricultural
community. i

In the South Arcot District where more pumps have been
fitted up than in any other part of the country and whers nearly
all the wells have an unfailing supply of water, the owners of
pumping plants are beginning to raise water and sell it to their
neighbours when they do mnot want it themselves. At the
Panampet Pumping Station which' was leased to Messrs.
Parry & Co., two systems of selling water were tried. Ground-
nut crops were irrigated for Rs. 5 per acre per menth and
for other erops the whole supply of the pump was sold to
any ryot who wanted water for a fixed rate per bour. This
practice is very largely in vogue in the Western States of
America where water for irrigation is a vital necessity, and
if it is once recognised in this country that water is a com-
modity which can be bought and sold, it will probably greatly
simplify some of the problems conoected with the development
of this kind of irrigation. Where the -water-supply is very
abundant and where the ryots have no capital and the land is
sub-divided into small plots, it might be practicable to establish
local water-supply companies who would raise water and
sell it to the ryots either for a share in the produce of the
land, or for a fixed rate per unif of volume or a fixed
charge per acre irrigated. 1f anything of this kind is to be
brought about, it will probably be necessary fo Government to
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pioneer the way and to provide sufficient legal protection to
induce capital to flow in this direction.

It mnust be recogmised that orly in a few places will it be
possible to pnmp large quantiiies of water from a single source
of supply. The wells must be numerous and it will probably
be found most ecomomical to have a single power-generating
station and to distribute the power electrically, driving
centrifugal pumps ~with electromotors. Large powef—stations
are much more economical than small ones, and it is quite
possible to put in moetors and pumps that require no more
supervision than that a man should go round sand oil them
once a day. Such water-supply corporations exist in America
and have worked successfully for years past, and it is' quite
certain that there are no enginecering difficulties worth speaking
of. On the other hand in India it will require an immense
amount of tact and patience to get the advantages of such a
system acknowledged. To make it profitable intensive cultiva-
tion must be adopted, and eveu if the capital is forthcoming to
enable this to be carried on, it is doubtful if the ryots possess
the requisite experience to make it a saccess. After stedying
the yuestion of the better utilisation of subterranean water for
but a very short time [ am convinced that there are no
serivus ditficultics frow the engineet’s point of | view, either as
to a sufficiency of supply or as to the cost of raising it above .
the ground so as to make it available. On the other hand the
practical administrator, who would like to make use of this
water and apply it to the land so that the people may be
placed in a position which will enable them to carry on
their agricultural work with o fair amount of certainty,
will find ‘the achievement of his wishes a task of extreme
difficulty.
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The purchase of land is a favourite form of investment
in this country and the line of least resistance seems to lie
in the direction of encouraging people who have amassed
wealth to purchase land which is capable of improvement and
to reserve a considerable amount of their capital for the
improvement of the land they Lave purchased. Money invested
in land yields a very poor return, but, judiciously invested in
the improvement of land, the results are likely to be much
more profitable and the value of the land -permanently
increased. The work which is being done in this direction
by men like Mr. Gopinatﬁa Tawker, at Surapet, Me. Tota
Ramanujam Chetty, at Katalai, Mr. Panduranga Mudaliar, at
Cuddalore, Mr. Tilla Govinda Gramani, at Nellikuppam, Mr,
Abrabam Pandither, at Tanjore, and by many others, is pioceer
work of the utmost public value and deserves recognition at the
hands of their fellow countrymen. ’

Irrigation by puraping is still in its infancy, but the snccess
which has already attended the earlier installations renders it
certain that it will grow rapidly and there is a vast field for it
in Southern India. What has heen accomplished so far is the
direct result of the modern developmentsof the internal combus-
tion engine in its various forms, and there is reasonable ground
for hoping that further improvements may be effected in the
future rendering motive power still cheaper and pumping
appliances more effective.
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Actual Cost of Installations under the Sub-heads.

! Barial number.

Name of station.

Size of

pump.
Storeage of oil.
Foundations.

Engine shed.

Miscellaneous in-
cluding circulat-

* img cistérn “and
fitting charges.

Total.
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Tanjore
Pagalpatti
Dorigallu .
Thirukkarugavoor
Bangalaputhur
Ramayyapatam
Nellikuppom ...
Pallavaram
Laccavaram
Katalai...
Hagari ...
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1,286
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1472
1,420
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4,423
4,800
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150
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200
200
750

1,000
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183
404
429
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THE PROGRESS OF GO-OPERATIVE CREDIT SOCIETIES
IN THE BOMBAY PRESIDEKCY.

BY
C.S. CAMPBELL, Esq, ICS.

Registrar of Co-operative Credit Societies, Bombay.
———————

We have before us hera a large subject ; and 1 have he-
fore me a short time only in which to write it up. At the
best, I can but be superficial. However, I satisfy myself that
an outline only is required, and that the progress of the move-
ment as & whole is the object of inquiry. Bu, first of all,
having discovered what we mean -by ** progress ”, let us see
what the words “ Co-vperative ” and ¢ Societies ” may impose
on us; to say nothing of the familiar words ¢ Bombay Presi-
dency”. We ask vaguely, perhaps,—how is * Co-operation ",
or the “ Co-uperative movement ", getting on in your parts?
Much as though we might ask, how is * inoculation " doing
in your part? Weo know what we mean by * inceulation ”,

”

but who knows what * Co-operation may involve, or lead
to? It may take all sorts of forms, rather like a Government :
it may be centralized or decentralized, monarchical or
socialistic, or even nihilistic: as a watter of Tact, with
the prevailing democratic  turn of modern ways, it
has taken a turn for'democracy. Lst us be content, for the
momenﬁ, with cne form ; or two at most:—the democratic
and the philanthropic, say, (illogical as this may sound).
Then * Societies”? What is a Society ? There may be
trading societies, religious societies, literary societies, and so on.
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Ours are “ Credit Societies ”. And “Credit Societies ” may
deal with different classes of people; or different objects of
credit. We may take our stand on ¢ cash "—* hard cash .
The difficulty of obtaining .it, sometimes, for one’s Societies,
might well give it its name! Now in a small area, say a
Taluka, we might find a shoal of Societies all more or less
identical in form and working ; very much as the Kuanbisof
the Taluka would resemble one another. But, we have the
Bombay Presidency to deal with ; that is, we may well say,
roughly five different countries, or parts thercof—Sind, Guja-
rat, the Konkan, the Deccan, and the Karnatic. Sind we will
omit : I visited it, and had two Societies there originally ;
one failed to start at all after registration, and was cancelled ;-
the other is, T believe, flourishing to date : but, the ' truth is,
I have recently handed over that corner of the Presidency to
a local Registrar. We are left, thus, with the Presidency
proper ; and for convenience sake, we may simply divide it
into three parts, corresponding roughly to its three gifferent
languages of Gujarati, Marathi, and Kanarese. The division
is very practical from an administrative point of view; for the
fellow-feeling that makes us wondrous kind is considerably
helped ont by a mutaal und;srstanding of language. * Co-ope-
ration " assumes a wider sense when it bridges over intervals of
language and custom. Perhaps we shall get there before we come
to the end of this paper, which has been long enough beginning.

We are tostudy then certain democratic institutions, co-
operating credit to secure cash; the atoms, as it were, of
s Co-operation ”; and tyis in, roughly, Gujarat, and the Mara-
thi and Kanarese countries, .

Our sthndard, by the bye, is Act X of 1904 (India),
and the Rulea (Bombay) thereunder. Let us proceed by coun-



126 THE INDUSTRIAL CONFERENCE.

tries first ; from base to head ; and then to middle, last but
not least, and perhaps the most vital part of all. ]

Tha Kanarese country was fortunate in its fouuder of
¢ Co-operation ”, my predecessor, Mr. J. McNeill, wbho was
attached to Dharwar. So Dharwar led the way with 7 out
of the first @ registrations ; and Gadag Taluka claimed the
first 3 of these, Here was our nucleus, and here is our nuc-
leus still, in the South. The North bas one now of its own,
but not so full of life ; and the -centre too at last, buk not
nearly so full of definite character yet.

Gadag Taluka hasin 21l 10 Societies, vne only Urban, the
rest Rural. The terms “ Urban ” and ¢ Rural, ” I may add,
for any who may not know, are imposed by the Act, the
former being applied to Non-agricultural, the latter to Agri-
cultural Societies. For instance, if in Surat the agricultural
population formed themselves into a Society, it would be
Rural ; while a Society of petty village boot-makers, or the
like, would be Urban. The constitution of the two may be
identical.

Betgeri Society is our Urban Society of the Gadag Taluka;
it is open to all classes; the liability of a member is limited
to any amount unpaid on his sbare or.shares. The value of a
shareis Re. 1; and one share at least must, but one vnly
need, be taken up by each member. There is a Committee of
not less than 5 members to transact business. They are
elected yearly at the annual General Meeting. Membership
of the Society is subject to election by this Committee, sand
is limited to residents of Betgeri and Gadag (the two places
together forming one Municipality). The Committce will be
responsible, too, for borrowing and lending, and for seeing the
accounts are properly written ap. They must appoint a
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Secretary, of course, who may be merely a paid servant, like
a Municipal Secretary. Loans to members (and loans are
never made to non-members) will carry 9 °/, or so interest,

not lower. In the word “ non-members ¥ { do not include
other registered cu-operative societies round about in the
Gadag Taluka, The Society may lend to them. But they;
if not members, ave yét as it were sisters or daughters, We
want more of these god-mothers (not etep-mothers). Then,
besides borrowing from without and lending within, the
Bociety deals in deposits. Deposits short of the year draw 4} ¢/,
interest ; beyond that they draw anythingup to 6 9/,. The
Society’s capital now is roughly Rs. 10,500.

Let us step into & Committee-Meeting (a8 I once- did un-
expectedly), There is an air of Lusiness about, a heap of
cash, hard cash, on the table, & Secretary writing away or
rising to show or ask questions, learned looks on
all brows. There is the Chairman, with his colleagues this
side and that. A man is standing up waiting to be certified
that his deporit of Rs. 100 (I happened to pitch on a day
when a man brought Rs. 1,000!) bas been accepted and duly
entered in his name. No sooner is he gone than another
cowmes with one rupee and a request to be admitted as member :
the rupee is the price of his share, A discussion follows—
where does he live, what does he do, is he hard-working, . is he
likely to remain in the place, does anyone know him specially
well, will he be honast enough to lend too ? Facts are consider-
ed, probabilities are weighed, and a majority elect him. Next
week he will cowe again, not with monqy but for money. His
rupee satisfied the Bociety, the Society is now to satisfy him
with Rs, 50: He is a carpenter, and needs a supply of wood
and a foew new tools. After him, in comes a weli-to-do member
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who wants Rs. 500 to increase his shop-premises.  The wattor
is discussed, his security demanded, his prospects considered,
and it is finally agreed by the majority that Rs. 300 will suffice
and be safe. Here we may leave, while they toil on to see that
everything is written up and signed, proceedings, accounts,
documents, &c. They are respousible to the Society for geod
business and honest dealings. But who has set this all in
motion 2 I bave mentioned Mr, MeNeill; I must mention
another gentleman round whom the Soriety delights, apparently,
to revolve as round a pivot, namely, Canon Rivington, who
wisely however says to them—* there is my opinion, but iiis
for you to decide.” At Barsi I have a somewhst similar Society ;
and J like to consider my friend Mr. Sane as the counterpact
to the Canon ; though I believe: he has more to cuntend against.
We are very cosmopolitan in eur co-operative work, and the
question is not so mush—who is he ?2—but, what work does
he do? We want men who will work, not only preach and
promise. The Committee must work, the Secretary must work,
the borrowers must work, and the Society must work and
work at a profit too, The local depositors, even, will work;
to see their money is not squandered, and the neighbours do
not. default. Outside depositors or lenders lend or deposit on
a name élready made, on an audited balance-sheet, and on
strictly-observed bye-laws,

- I look on Betgeri and Barsi more or less asideal types
for Urban Societies, medinms for the dispensation of local or
outside capital to the less-favoured members of the same com-
munity, lending Societies and Savings-banks coinbined, instrue-
tors in business and monrals, delightful channels of communica-
-tion to unite the rich with the poor. Let the rich be kindly
and humble, and the poor know their place; and “ Co-opera-
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tion” will be there at its zenith. But what about * Rurals”,
the predowninant partner in the business? In what do they
differ 2 In liability of the member mostly. Nor do thoy go in
for shares or dividends. They want something simple, some-
thing intelligible to the man behind the plough. He knows.
what a field is, and he knows what a field needs, and he knows
what he wants bui has-not got; that generally resolves itself
into “money”. The savkar he has; but he does not know
what be borrowed from him, what he pags or has paid to him,
what he still owes him, nor whether he will ever get any more
out of him. All he knows is that the savkar.is still alive, and
asking ; and threﬁtening, perhaps, a sait, in which his land
may go. The * Co-operative” movement turns towards the
agricalturist first, much as a doctor turns first to his most
ailing patient. )

Let us visit Hulkoti; then, just by Gadag, and see what
its Society cam tell us. We are met by an honourable Patil,
Mr. Shiddangawda, and told he is the Chairman. With him
are several others, more or less leaders too; and- with them
is the schoolmaster, who, weare told, is the Society’s Secre~
tary. We find that their capital stands now at Rs. 10,500,
of which Rs. 4,000 (from the Bowbay Urban Society) is
entirely devoted to redemption of old debts, on land-honds.
We find they are charging 9 3/8 o/0 on loans to members, and
giving 6} o/o on fixed deposits. We think at once of invest-
ing in these paying * deposits ¥, but are told that such a
privilege is reserved as a rule for “ members only "!' What
will they give then for a loan? They look at their books
and find only five demands outstanding, just--at present, for
loans from members, they have Rs, 175 odd at hand, in the

Post Office, instalments to the amount of Ra, 872 are due next
9
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month (will very likely be paid before date, with corre-
spondingly reduced interest), so that altogether'they have no
immediate ueed of our money; though they may shortly.
Again, we are disappointed ? But then, remember, we are deal-
ing with one of the best, if not the hest, Rural Society we
bave in the Presidency. We may expect them %o be cool-
hesded and sure-footel. We ask about their membership,
and find there are 123 members. The liability is unlimited ;
each is equally liable to gain or loss ; and they are together
more like a little family, a village witlin a village, ruled by a

- Panch, than a “-Company established by law ”. The greater

the danger the nearer are they likely vo cling ; unlimited
Yiability is just the thing, the thing they understand, the thing
outsiders value ; not one man’s credit, but the combined ere-
dit of all. We need not ask what they spead their money
on : we all know the ovdinary needs of agriculture and the

_ agriculturist, and we have above alluded to the special need

of relemption from previons burdens. Even in Hulkoti there
is probably plenty more room for mouney, mouey to be safely
invested, and well used when there. And the golden rule of
“ line upon line " may not be. quite in keeping with the
desideratum of ¢ loan upon loan .”

I have speut so much time upon two Societies (out of a
total of 91 in the whole Presidency, excluding Sind) that
people may be feeling they don’t know to what lengths I
may be going next!

The truth is a very fow homely details about a living
person may be worth much more than an elaborate character-
sketch in a novel. I have been trying, with resulta of which
I am the opposite of proud, the heavy burdea of work (with
my epecial plague duty added must be my apology), to convey
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the ingnirer into the middle of a village and town where co-
operative life has begun, and is going on vigorously. I won-.
der whether I have allured him to attempt something of the
kind near bis own home (charity begins there) or stirred up
his conscience to the possibilities of good that lie before hirm.
Societies do not beg for money, they work for it. And honest
work is probably a better security for repayment than numbers.
of sureties, or a house full of gold. It was meet, too, to.
dwell at length on  two * Dhbarwar” Societies, a district so
desply connected with the heginpings of co-operation in this
Presidency. And if it is—like mother like daughter, like priest
like prople,—we may expect to find other Urban and Rural
Societies very similar to the ones we have now visited.

We may close our Southern Division with mere figures ;
there are in all 9 Urban and 28 Rural Societies ; of the Urban
two are purely for weavers; of the Rural two have included
grain-dealing in their bye-laws. All the others are, more or
less, what we may ecall normal.

‘We have only just enough time left to give a few figures,
with a few remarks added, for our Northern and Central
Divisions. Rathera large area to be disposed of so briefly !

Gujarat differs from the Karuatic possibly as much as one
Presidency may differ from another. Yet there ave ‘waore like-
nesses, perhaps, than differences; and our Societies being of
so comprehensive a turn of mind may bring out both sides,
The constitution will be much the same in both, but the needs
. and the cost of money will vary. In Gujarat, on the whole,
money seems more plentiful, and therefore cheaper: a Society
will, if one is uot carefu], go off with a flourish of rupees, and
g0 on paying the interest thereon without investing - any, or
very much, of the amount he borrows : it will, a8 it were, tie
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up its capital in a rumal, put it at 3 (if it hasenough
energy for that) in the Post Office, and go on its way cheer-
fully o thoughtlessly, paying out 6 per ceut. for that for which it
is getting 3 per cent. Cui bono, and for how long 2 In other cases,
one may find a mixture, half the members mere dopositors,
the other half mere borrowers. Sometimes, the moneyed con-
stituents will not trust the poor. What is the solution that
approves itself to us most—Ilet " the two combine where they
can, but where they cannot let each party be content with
its own Society : and let the Society of rich depositors (or
sharers) lend out to poor Societies near and far, such sums as
they need and can pay for with their co-operative credit.

I would go beyond a Society’s immediate neighbourhood,
and suggest that well-to-do Gujarat Societies should lend money
to- poverty-stricken sisters of the Deccan. Security may be
found in plentitude by those who can see on thespot; and
they cvan convey their knowledge to the distant creditor..
This has been done already by that philanthropic Society, the
Bombay Urban ; the Hon. Mr. Vithaldas Thackersey's Society,
I call it. That Society errs, perhaps, on the side of philan-
thropy. I do not say that others must do so, too, though
following their lead. Let the Societies be strictly ousiness-
like and let their lending rate even be not too low. . But let
them lend, not merely talk about it. * Bombay Urban ” has
lent some Rs. 14,000 to Rurals at a truly opportune time ;
what we should have done without it I really do not know.
I ask that in places where people have money they may co-
operate in lending it—they may if they like, of course, do a
little local business in big or small loans, fixed or current
deposits, and may act in fact as a general Savings Bank, and
lend out their resulting capital discriminately, on the advice
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of the Registrar or of anybody else they choose, I am not
jeslous ! When the Gujarati says, them, “I have money enougﬁ,
I need no loan, or if I need, J have a cheap market
ready at. hand,” we may reply by showing how he can employ
his money both kindly and profitably, and safely, too, by
joining it with that of others suffering -from the same. coin-
plaint to lend in lumps to like Societies of unlike means.’

I close Gujarat with a few figures, Like the Gadag
Taluka (Dharwar) of the South with its nuclens, so we have
the Prantij Taluka (Ahmadabad) of the North with its 8
Societies ; due, I believe, altogether, or in great part, to
Mr. Bulakhidas, the then Mamlatdar, and to the aged .Patil of
Poglu. These two nucleuses form nearly the extreuc;es of the
Presidency proper, North and South, Mr. Lalubhai Samaldas,
another name famous in the Bombay “ co-operative” .world,
- bas stepped in conveniently in the North with loans, somewhat
FY Mr. Vithaldas Thackersey has with his Bombay Society in

the South. ' In all, Gujarat has 4 Urban and 22 Rural
Societies. .
Lastly, the Deccan, we include in this, we may say, - the
very heartof the Presidency ; and a good deal of its backbone, I
aver, I am not an anatomist ! * Barsi Urban” I have alluded
to, and Poona and Bombay have some 7 Societies betweon
them. Manmad is the centre of s quasi-Railway Society,
catering mostly for the welfare of Railway servants. Its
moral nature, too, may be seen in its title * All-India Brother-
bood” éo-opembive Society. Tbey have cssayed co-operative
stores. Poona, and East and West Khandesh together, have
gained in importance (if possible) as the birth-places of
Societios established for the benefit of Government servants.
The Saraswat Brahman Society (Urban: of course), with head-
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quarters in Bombay, may serve as a good model for definite
caste Societies. We may allot in all some 10 Urban Societies
to our Central Division. 'But, the important gquestion
is the Rural. Even the Deccan itself is not uniform.
‘We may consider the Khandeshes, perhaps, a country by them-
selves. “ Bodwad Rural ” sbines brilliantly in the East, due
much to my friend, Wajir Patil. But, I have no time to
dwell on the events of the Suciety here. It has soma Rs. 3,800
in deposits from members. We must postpone our visit to
hospitable Bodwad.

Let us turn to the stern Deccan proper, the ‘ Nasik
Nagar ’, Poona, and Satara Districts,. The three former are
disposed of with one Society, and that, still undeveloped. For
the Satara District, I ean say much more than that; but X
will merely point out that my sojourn during the rains, after
a somewhat exhausting tour and before the Annual Report, in
Satara itself enabled the meighbourhood to pick up scraps ofe
information, and come and ask for more. The result has been
a nucleus round Satara itself, and spreading. The Societies are
all young and tender, and they need and will need careful
nourishing with bread and milk, that is money and advice,
for some time to come. The field is large, and abounding in
debt, the people poor and ready, they will co-operate in
small companies, they have a will to work, they have little or
nothing to deposit, they are honester perhaps than other parts
we have dealt with ; what do they need 2 Business capital to
clear them from old debts, and then start them on new labonr
and improvement of their lands. To reverse these objectsis to
put the cart before the horse. We do not want them to pay
off one debt and incur another to be treated with equal careless-
ness. Nor do we want them to learn to spend more on
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-what is not profitable. To both these points small Co-operative

Credit Societies pay special attention ; so we want such Socie-.
ties, well founded, well supervised, and well treated by kindly
capitalists, small or great, local or distant, treated, I say, with
the means of subsistence and the means to progress. Their own
deposits way follow later on. The Satsra District has now some
13 Societies :-of these some are technically Urban, being of
small artisans or the like, But the movement is Rurul rather
than: Urban, and T am hoping our big men of Satara City
may be shamed into action by the efforts of the little villages
dotted in and round the sluggish mass of urbanity. Two of
my little Societies are, as a matter of fact, actually in Satara
City ; but they are -not. *“ Satara City”. It is suggested tbat
every city might have ita lending Society and Savings Bank.
Post Office interest is small. ) '

I close the Deccan with the statement that there are
about 17 Urban Societies in all, and about 11 Rural.

To sum np, I may say that there are 30 Urban Societies,
and 61 Rural altogether in the Presidency proper. For further
figures, if required, I. would refer inquirers to my Annual
Report, just out, for the 15- months ending June 30th, 1907, I
have arranged that the Secretary of the Conference have one
copy with him for reudy referance. o

What do we need ¥ We need honorary organisers. I have
three ncble ones. "Rao Bahadur Motilal Chunilal (Gujarat) and
Messrs. K. N. Bhangaonkar (Khandesh) and A. B. Desai - (Bel-
gaum). I want one more at least for the Deccan proper. The
more, if suitable, the better. The work. is growing, and grow-
ing complex. In all, 91 Societies exist. now in the Presidency
proper as agsinst 31 reported at the end of the year closing
March 31, 1906. You ask—how to begin —sit in’ the Chavdi
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and tell them of Hulkoti, Bodwad and‘Befgeri with their
thousands. ' '

We need capital. We ask either :for individual lenders,
such as Mr. Lalubhai Samaldas,. Sir. Cowasjee Jehangir, M. D.
J. Tata, and Sir Sasscon David bave been, to our immmeasura-
ble gain; or else for lending Societies like the ‘“Bombay
Urban” of the Hon, Mr. Vithaldas Thackersey, or like up-
country Urbans, provided they have the money to lend. We
do not ask these latter to be as philanthropic as Bombay ; nor
do we ask all capitalists to be as philanthropic ns Mr. Lalubhai ;
we ask for business loans cn. 'business terms, but with interest.
low enough to fit in with the needs of the lecality. Up to now
rates have ranged from 4 per cent. to 7 per cent. The first is
obviously too low, the Jast for some & little high. 6} per cent.
is a conveniont rate all round, and a rate that enables redemp-
tion of old debts with creditable expedition. Once old debts
are paid off, the savkar may learn tc invest his money in tha}
local * Society, and draw his income or pension therefrom with-
out trouble; while the ryot may learn to live within his
msans, that is, within the good books of his Society, and sub-
jugate Mother-earth to yield her fullest frait, and feed her
happy children,
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Twenty-five years 2go, there used to be sharp differences of -
opinion ax to what Technical Education meant and included.
There was a vagueness—an indefiniteness in our ideas about
the scope of Technieal Education. For some time, every kind
of education other than literary and professional education was
considered to be Technical Education. Later on, the view
began to prevail that Technical Education is mneither mnrore
nor less thun Tndustria! Education. OQur ideas on the subject,
thanks partly to shé annual JIndustrial Exhibitions and “Con-
ferences, have now become much clearer, and it is now pretty
generally recogmized that Technicsl Education embraces three
main  heads, viz, Agricultural, Indastrial and Commercial
Education,

Agricultural Education is concerned with the preduction
of the raw materials of cowmerce. Industrial Education is
concerned” with the conversion of raw materials into manufactur-
" ed products, while Commercial Education is concerned with
seeking out markets for eommodities and finding purchasers for
the products of Agriculture and Industry. Though it has not
been edsy to ascertain the best means of imparting Industrial
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Education, we have always readily acknowledged the importancs
and utility of Industrial Education. It kas not, however, been
always so easy to get the public to recognize the importance of
Commercial Education. Markets for commodities are as great a
necessity for the producer as fields of production are.a necessity
for the continued existence of a market. Thé manufacturer’s
occupation will be gore the moment he ceases to be a merchant
or to co-operate with a merchant.

The interdependence of commerce and industry is so real
and obvious that it is difficult to realise why, in the past and to
some extent even now, commercial education has not been
" recognized to he an important portion of technical education. It
is readily admitted that preliminary training is necessary for a
young man who desires to become a mechanical or electrical
enginecr, a manufacturer of glass or pottery, a spinner ora
wenver, while it .is often thought thst buying and seliing are
sufficiently simple operations in which any young man born of a
wealthy father may readily engage himself without previous
training of any kind. . .

In the words of Sir William Preece, *“ the Americans and
the Germans are ousting the British out of their markets not so
much by any superiority in the quality of their goods, but by
their superior knowledge of the demands of the markets, by
better direct commnnication with foreign countries, by . superior
methods and business ways, by establishing regular intelligence
departments, and, above all, by possessing and exercising superior
commercial knowledge.” I1f Europe and America with their
accumulated prestige and experience consider it necesrary to
make commerce a subject of serions study, if such Jeading com-
mercial countries as England and America, Japan and Germany,
consider higher commercial education necessary for the advance-
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ment of their commerce, how muck more estential must it be to
organize commercial colleges in this vast continent of India, so
bountifully endowed by Nature and ro little exploited by us. We
are so thankful to the Almighty for having made our country so
rizh in natural vesources that we do not care to teach our young
men what India is capable of achieving ir the world of Industry
and Commerce. :

On the recommendation of Lord Ripon's Education Com-
nision, a regolution was passed by the Government of
India in October 1884, * that every variety of study should be
encouraged which may serve to direct the attention of native
youths to industrial and commercial pursuits.” The Royal
Commission on the Depreszion of Trade in England recommended
“ a sounder commercial training as the chief remedy.” This
recomwendation of the Government of India was first acted upon
by the Trustees of Pachniyappa’s College, Madras, who, at the
instance of Mr. John Adaw, m.a., Principal of that College,
started a Commercial School in Madras and placed it in my
charge. We were able to secure the sympathy and support of
the leading merchants of Madras and of the Madras Govern-
ment. It was, however, thonght by our -sympathisers and
supporters that the only useful work which could be done
by a commercial school was to teach its students to write a
neat hand, to fill in blanks in printed forms of mercauntile letters,
and to make the simpler arithmetical ealculations with rapidity
and accuracy—in a word to perform the duties of a Junior
Mercantile Clerk. In the course of five or six years the
commercial schools of Madras were able to convince the public that
they could teach their students much more than this and that
they could turn out young men qualifed for performing.the
duties of Senior Clerks in the Correspondence and Account
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Departments of Mercantile Houses. The commercial schools of
Madras and Bombay have already proved their ability to turn
out book-keepers and accountants, shorthand-writers and
reporters, banking, shipping and insurance clerks, qualified to
enter upon their duties without previous appreuticeship. The
utility of the schools engaged in imparting elementary and.
secondary commercial education is now so largely acknowledgzed
on all hands that the permanency of such institutions may
now be considered to be well assured.

But commercial educatien will not deserve the attention
which is claimed. for it, if comwmercial institutions sre merely
intended to divert young men’ from one kind of quill-driving
to another kind of quill-driving. The acvocates of commercial
education have always had a rauch higher object in view than
inducing a few young men to accept clerkships in mercantile
offices. . The real and ctief object of Commercial Education is to
enable our youths to berome traders, merchants, and bankers.
The traiﬂing imparted ought to attract the brightest of our youths
and enable them to take a comprehensive view of the markets of
the world, to seek out the cheapest sources of supply and the best
markets for such commodities, and to ascertain and utilise the
best meana of transport for the commodities in which they deal.
They should be enabled to read and understand statistics, to
appreciate and fully grasp the significance of all changes in the
money market, to take full advantage of the facilities granted
by bankers to merchants, to promote the formation of joint
stock companies, and to conduct the administration of such
companies,

The most pressing problem in connection with Commercial
Education that now demands our serious attention is the
right method of imparting higher commercial education for the
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purpose of turning out merchants, bankers, and financiers.
What is the nature of the training to be i!ixpurced ? By whom
should our.Commercial Colleges be financed and managed ? By
whom should our commercial examinations be conducted? How
can we effectively attract students of.the right class to these
Commercial Colleges ¢

‘However well organized ahd well conducted a college may
be, the usefulness of that college will be greatly reduced unless
the college is able to attract students who by their previous edu-
cation are qualified to benefit by the business training imparted
in that college. We have for the past half a century been so
much accustowed to associate higher education with a University
degree that it is so ditficult to prevail upon our young men or
even their guardians to believe that a college which does not
prepare its students for a University Degree deserves to attract
the brightest of our young men. The impression unfortunately
prevails that commercial schools and colleges are intended only
for the benefit of such students as have not the intellectiial
capacity for a University course. Though it is quite easy to
prove that such an opinion is based upon a misapprehénsion
of facts, it will be unwise to ignore this prejudice against colleges
unconnected with a University. The practical administrator
ought to take note of this prejudice and frame his programme
for the development of higher commercial education so as to
attract the brightest of our young men as well as the sons of
well-to-do parents, This one reason is enough to induce us
to press the Indian Universities to institute Degrees in Commerce
and affiliate commercial colleges that agree to prepare candidates
for University Degrees in Commerce,

Another reason why our Universities should provide for
higher commercial education what they have done for legal,
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medical, and engineeting education is, that the training imparted
in a commercial college unconvected with a University will,
in endeavouring to make its instruction practical, pay in-
suflicient attention to the training of the intellect and to mental
culture. Such a college will pay more attention to business
routine and to the practieal requiremeni’.s of a business oflice
than to the consideration of the larger problems of production,
distribution, transport, and finance.  Such colleges will succeed
in producing capable head clerks and even managers, but will
not enable our young men to grasp the marvellous and
complicated phenomena of modern commerce and to generalise
from complicated facts in the concrete life of commercial com-
munities, A substaotial portion of the course now preseribed
by our Universities for the Degree of Bachelor of Artsis
absolutely essential for the young aspirant to a Degree in
Commerce. This is especially tvue in the case of Languages,
History, and Political Economy. Without such intellectual
training and without such culture, the graduate of a commercial
college would e unable to apply his knowledge to the ever-
changing problems of commercs that would await solution at
every turn, .

It is sometimes argued by University authorities that
our Univetsities ought to bave nothing to do with bread-
winning pursuits like Commerce.  University Senators
often pat commercial education - on the back, express the
profoundest sympathy for it, and declare .that it ought to
be encouraged by every possible means. But when it comes
to a question of instituting University Examinations in
Ccmmerce, they shrug their shoulders and fight shy of Univer-
sity Degrees in Commerce. It is not the business of a University,
they say, to enable 8 man to earn his bread. Mental culture is,
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I admit, one of the fundamental objects of education. But to
plead that University training ought not to be calculated to
enable graduates to earn their livelihood, is to ignore the past
history of Universities, Indian and foreign. Are not the Legal,
Medical, and Engineering professions br ead-winping pursuits,
and Jo our young men take degrees in Law, 'M_edicine and
Engineering merely to pay their homage to the Goddess of
Learoing 2 Aund do they, when they begin ta practise their pro-
fession, charge no fees for their services? Or, when they do
charge fees, do they charge just enough to keep their body and
soul togetber 2 The fact is, to quote an ewminent writer, ‘ the
phbilosophy that affects to teach us a contempt of money does not
run very deep. So manifold are the bearings: of money upon
the lives and character of mankind that an insight which should
search out the life of a man in his pecuniary relations would
. penetrate into almost every cranny of his nature. A right
measure and manner of getting, saviog, spending, giving, taking,
lending, borrowing, and bequeathing would almost argue a perfect
mwan.” .

Another objection which has sometimes been raised to’ the
institution of a University Degree in Commerce is that the
study of Commierce will have a narrowing influence on the.
minds of University students and will not tend to produce that
mental culture which ought to- characterise every course of
University studies. But an honest and careful scrutiny of the
course of studies recommended for a Degree in Commerce ought
to dispel this illusion and ought to convince even the most
advanced advocate of University culture that the studies
required for a Degree in Commerce will discipline the intellect
a5 much as the course for the Degree in Arts. It is because we
consider general eulture to be essential for the suecessful man of
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business that we plead for University vecognition of the study
of Commerce. In the words of Sir Philip Magnus, “ the
function of a University is to liberalise all kinds of professional
studies, Medicine, Law, Engineering and Commerce, and to
suggest courses of study leading to a University degree in the
branches of knowledge cognata to different professional careers,
and to encourage learning and original investigatioﬁ in -any of
the subjects of study included in such courses. The love of
knowledge for its own sake, which it is the highest aim of
every teacher to stimulate, is not excited but rather deadened
by divorcing science from its application; and it is in the
quest of knowledge to serve some special end' that the
highest “truths of science have often been revealed and the
pleasure' of research -aud discovery has received its supreme
satisfaction.” :

The great historian of the American Commonwealth and
of the Holy Romnn Empire, the Right Honourable James
Bryce remarks: “I have felt for many years, and I have taken
Taany occasions of urging that modern commerce, whether it be
regarded as an exchange of commodities be studied from the
side of production or the side of finance, has now berome &
subject which ought to receive full University recognition. It
is a subject which is quite worthy of being. treated in a
philosophical and scientific way and of having a place in the
curricula of our Universities.” .

His Excollency Lovd Northcote, in his capacity of
Chancellor of the University of Bombay, urged that * commerce
should be as thoroughly taught and honoured a study as any
other of those other branches of learning which an Indian
University delights to honour and that the high literary
reputation of the University of Bombay would in no way be
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diminished by increased recognition on its part of proﬁﬂency in
scientific, agvicultural and commercial studies.”

Whether the study of commerce deserves to be recognised by
our Universities is a question which bas during the past six years
been satisfactorily answered by the institution of Degrees in
Commerce by various British Universities. Faculties of Com-
merce with courses of studies leading to a Bachelor’s degree and
a Master’s degree in Commerce have recently been instituted in
the Universities of London, Birmingham, and Manchester. Even
the University of Cambridge has instituted a Degree in Economics -
nearly on the same lines as the Degrevs in Commerce of the
other Universities. Our Indian Senators can wo longer plead
" that the study of Comuierce does not promote mental -culture
and does not, therefore, deserve University recognition. It may
of course be urged by unsympathetic friends that whatever ‘ig
goud for England cannot also be good for India. The - fact is;
that, long before the institution cf a Degree in Commerce. by a.
British University, we in India were pleading for the institution
of Degrees in Commerce by the Judian Universities. Our pro-
posals were then laughed to scorn on the ground that we were
endeavouring to copy the American Universities in the matter
and that even England bad not instituted University Degrees in
Commerce. Now that English Universities have done 50, we
are sometimes told that we must wait sufficiently long to watch
the result of the experiments being made by British Universities
in the matter. -An argument of thig kind, if allowed to prevail,
would prevent, or greatly delay, the introduction of almost ‘every
kind of reform.

One other objection that may be raised sgainst the institu-
tion of Umversnty Degrees in Commerce is, that the trammg
imparted in a Commercial Oollege under University control would

10
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be too theoretical and might be so much divorced from practice
that the graduates of such colleges would not become success-
ful men of business. An objection of this kind deserves care-
ful consideration, but is one which way be met by a careful
organization and by a carefully drafted curriculum. The best
plan seems to be that our Commercial Colleges ought to be
under the management of ouc leading merchants and bhankers,
subject to University control. University control will eusure
attention to mental culture and to general principles. The
supervision of the merchants will ensure attention to the applica-
tion of the general principles to the practical problems of >om-
merce. The examinations will be so conducted as to test the
ability of the candidates to apply their principles in practice.
The questions set by the examiners ought to consist of practical
proolems in Commerce which can be solved with the priuciples
that have been taught during the University course. The co-
operation of the University authorities with the leading
merchants will secure both the objects and will create a supply
of University graduates in Comwerce, with a sufficiently soand
theoretical and practical knowledgze.

All other kinds of objections‘having been met, a new kind
of objection was recently raised by His Excellency Lord
Lamington in his first Convocation Speech as Chancellor of the
Un.ivérsit_v of Bombay. His Excellency remarked that ‘* thers
seems to he a tendency to think that the establishment of
a degree is all that is necessary for the complete equipment
of apy particular branchk of higher education, I have heard
suggestions for a commercial degrece.  Now, no one disputes the
importance of the aptitude for success in commercial life, but
that a Central University should be specialised to meet the
requirements of the different professions that make up the
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activity of the commercial world, [ believe, would be unwisé
until it has adsquate resources to take up the work thoroughly.
The need for such specialisation may be met, when those who
are chiefly concerned make the demand, as the Medical and the
Legal professions bave done in the past,” 1t was unfortunate
that His Excellency was not correctly informed as to the nature
and character of our demand for the institution of a Degree in
Commerce. We were not and could not have been so short-
sighted as to think that the meve institution of a Degree Exami-
nation would he sufficient without the establishment of a well-
conducted commercial college to prepare students for that degree.
The fact is, that I was prepared tc announce large donations for
conducting such a course as soon as the University authorities
were prepared to receive favourably my proposals for the institu-
tion of Degrees in Commerce. Again, it is-against the pnst
history of our Universities to declare, as Lord Lamington did,
that our Universities should not recognise new branches of
learning until they bave adequate resonrces of their own to train
students in that branch. Our eolleges are now financed and manag-
ed either by private bodies or by Government, and our Univer-
sities do not contribute towards the expenditure of any oi’ our
colleges. What the University has to do is to'institute and conduct
the exawinations and to see that adequate provision is made in a
private or Governmeut College for the preparation of candidates
for that Degree. It is, however, gratifying to- note His
Excellency’s adwission that the need for such specialisation may
be met when the demand is made by those concerned as in
the case of the medical and ‘the legal professions. - I may be
wrong, but I am not aware that our lawyers and doctors
preseuted a petition to-the University and to Government befove
our Univerdities instituted University Degrees in Law and
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Medicine. Nor am I aware that our Colleges of Law and
Medicine have been or are financed by our lawyers and doctors.
Why is it then necessary that our merchants should petition for
Degrees in Commerce and should offer to finance commercial
eolleges before the University thinks of instituting Degrees in
Commerce or Government thinks of starting and maintaining
Commercial Colleges ¢ However, commercial colleges would
certainly gain in prestige and usefulness if our merchants took
up the question in right earnest and co-operated with the Univer-
sity. Let us now make an authoritative demand for University
recognition of the study of Commerce and let us make an earnest
endeavour to endew well-equipped commercial colleges in each
province and I am pretty confident that it will be difficult
even for unsymryathetic friends to raise any more olijections.

The chances of success are much brighter than before if
fresh attempts are now made in this direction. The re-constitut-
ed Senate of the Calcutta University actually passed a resolu-
tion instituting a Faculty of Commerce, though this resolution
was finally dropped by the Committes appointed by the Govern-
ment of India to frame regulations for that University. An
amendment to this effsct proposed by some of us in the Bombay
Senate had secured the support of a. large number of our
colleagues in the Senate but had to be dropped, for the time
being, for certain other reasons. There was also an agitation
in the Madras Senate for tbe imstitution of Degrees in Com-
merce, which, however, proved abortive.

Let me now briefly indicate the scope and extent of
University courses in Commerce. A sound knowledge of English
and of at least one Asiatic and one modern European language
will form an essential feature of the University course in Cora-
merce. Among other subjects will be Commercial Mathematics
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and Accountancy, Mercantile Law and Practice, the history,
science and practice of Banking, Currency, Foreign Exchanges,
Economics, Economic Geography, the history of Commerce,
Industry, and Manufactures, the theory and practice of
Statistics, Railway problems, Transport, Public Finance,
Industrial development, and the organisation of industries, The
scope and extent of education that a young mau would have re-
ceived at college by the time he takes the Bachelor'’s Degree in
Comierce would be neither more nor less than the training
received by the Bachelor of Arts, the Bachelor of Science, the
Bachelor of Laws, the Bachelor of Medicine, the Bachelor of
Engineering or the Bachelor of Agriculture. The scientific
study of Commerce is so vast and extended that there is ample
scope for the institution of a Master’s Degree in Commeree
as there is in Arts, Law, Engineering, Medicine, and Science.
As in the case of the other Faculties, a Matriculate will take
four years to qualify for the Bachelor’s Degree in Commerce
and another two years for the Master's Degree.

The next problem in connection with commercial education
that demands our attention is an improvement in the organisation
of the commercial schools and colleges now in existence in differ-
ent parts of India. Commercial schools have during the past
three or four years been started in different parts of India with-
out any attempt being made to profit by the experience of other
Provinces in working similar iustitutions. Different systems
are in vogue in the different Provinces of India and in certain
cases the plan that bas been tried and given up in one Province
has been adopted in another Province. In 1890, the Madras Go-
vernment tried the experiment of attaching commercial classes to
the Governmont Training College, but very soon gave up the
attempt in favour of starting an independent Government
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School of Commerce. Though the requirements and opinions of
local merchants ought to carry weight in settling the curriculum
for these Commercial schools, the authorities should freely avail
‘themselves of the experience gained in other Provineces in grouping
and grading the subjects and courses of instruction. This has
-unfortunately not been done in every case; and the consequence
is, that the mistakes committed in the earlier stages in one
Provinee, though they have subsequently been remedied, are
row being repeated in other Provinces. In Madras, Calcutta,
and Lahore, the commercial examinations are. conducted by
‘Government with the co-operation of the merchants; these local
examinations are more or less adapted to local requirements. In
Bombay, the mania is for London examinations and London
certificates, Some of these London examinations, especially
those of the London Chamber of Commerce, are of a high
standard. These Loundon examination schemes are certainly
not adapted to local requirements, thuugh they are very good
models for our framing an Indian scheme of examinatiouns for
Senior Clerkships in firms. An Indian scheme of Commercial
examinations for Senior Clerkships framed on English models,
-but adapted to Indian requirements, is now a great de-
sideratum. No specific' general edncation qualifications arve
-now demanded from candidates for the commercial examinations
beld in India. The consequence is that the training imparted
in these commercial schools very often degenerates into cram-
wing and coaching. It is necessary to insist that every candidate
for these commercial examinations must have completed his
High School course. It is also necessary to provide for .some
kind of inspection by responsible authorities to ensure the
adoption of right methods of teaching. In Bombay, the
demand for trained mercantile clerks is so large that a number
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of private commercial schools and . classes bave’ during the past
five years come iuto existence and are in a flourishing condition
without any kind of endowment and without any kind of help
from Government. -Bombay is the only province in India where
it has not been necessary for the Government to spend money
on commercial education. This is a feature of which Bombay
may be proud. Buat freedom from pecuniary responsibility for
the spread of commercial edueation makes it all the more incum-
bert upon the Bombay .Government to frame a local scheme of
examinatious and exercise some supervision over the commercial
acheols and enforze right methods of teaching by withholding
recognftion from schools that do not come up to the mark.

Another problem that awzits solution is the formation of
vernacular commercial schools for the benefit of those- that
discontinue their studies on passing through the vernacular ot
primary department. Nine years ago, when I was Head Master
of the Government School of Commerce,‘ Calicut, I organised -a
vernacular eommercial class for the benefit of the sons and
wards of petty traders in continuation of their.  vernacular
course. This class is still being conducted by my old studeénts
and assistants in Malabar and has proved a complete ‘successs
At the request of the Municipal Council of Sholapur, I have
recently drafted a course of studies for a verracular coramercial
school ; and my draft scheme is now under the consideration of
the Sholapur Manicipal Committee with a view to its being
introduced into the Municipal Commercial School of Sholapur.
The chief difficulty in this case as in. the othier cases is about
securing a sufficient supply of qualified teachers,

Arrangements ought to be made for the establishment
of a Central Commeraial lostitution at the head-quarters of
each Province. This institution ought to have distinct de-
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partments for imparting higher, secondary, and vernacular
commercial education ; provision must also be made in this
Clentral Institution for training secondary and vernacular
commercial teachers and supplying such teachers to the smaller
schoels in the mofussil. A well-equipped Technological Institute
will cost at least 20 times as much as a well-equipped Com-
mercial College. Want of funds cannot, therefore, be 8o justifi-
ably pleaded as an ezcuse for not organising a system of
commercial schools sand colleges. 1It,is the. will and not the
absence of funds, that has been wanting. In spite of all these
obstacles we may well congratulate ourselves that in the space
of 22 years, commercial education in India has made the pro-
gress which it has, and has made the Government of India go so
far as to offer scholarships to young meun desirous of qualifying
for one of the British University Degrees in Commerce. Another
gratifying feature in the growth of commercial education in
India is that throughout its history the initiative has always
been from private individuals and mauagers of private schools
and colleges. In Madras, after the managers of a private college
had started a commercial scheol and proved it to be a success,
Government took it up and started a school of their own in
Malabar. ln Bombay, again, it was reserved to the Trustees of
another private college to start and conduct at their expense a
College of Commerce.

It is gratifying to note that the example set b) these
private institutions of Madras and Bombay has since been
followed by the Governments of Bengal and the Punjab, who
bave, during the -past three ysars, started commercial schools of
their own. An organised effort is now mecessary to profit by
each other's experience, to frame a comprehensive scheme, and
improve the organisation of the existing schools.



HIGHER COMMERCIAL EDUCATION.

BY

C. GOPAL MENON, ESQ.,.
F1IP.S. (Lond.), F.CI1. (Bham.), A.LB. (Eng.),
‘ Madras.
———— .

At this Conference annnally, experts on industrial problems
are invited to present papers on subjects of supreme and
pressing importance for the benefit of those who are interested
in the industrial regeneration of the country. The problem of
produstion is closely associated with that of distribution in the
machinery of commerce and the relation between the factory ard
the merchant’s office is so intimate, that it is difficult to consider
them except in connection with each other. Methods of produc-
tion have undergone vast changesin the past fifty years, manu-
facturing has been revolutionised by new inventions, improved
machinery and enlarged demands. * The steam engine of Watt,
the steamship of Symington and the locomotive of Stephenson
have given fresh opportunitiea for the training of A new class of
workmeu more intelligent than the old. It is, consequently,
required of the Technical Schools to eupply for these purposes
young Foremen and Superintendents. Along with the wonder-
ful revolution in the methods of production there have been
wonderful developments in the methods of distribution. Business
methods have undergone immense change and the days' have
long gone by when men in business and industry were expected
o learn their business by undergoing office routine, The idea
that education in business can be - achiéved .by mere rule-of-
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thumb no longer exists and we find to-day more schools and
colleges of commerce all over the world than under the old
regime. It has been realised that industrial and commercial
success  in the future will depend more on educational sup-
‘eriority. Our late Viceroy, LordVCurzon, showed it emphatically
while he distribnted the prizes a few years ago at the annual
meeting of the London Chamber of Commerce, that the prospe-
rity of a country by manufactures and comrierce would depend
on the attention paid to technical and commercial education.

In this paper, I bave the pleasure to give my views based
on my .experiences as an educational expert and a man-of affuirs.
I have been for the past thirteen years engaged in the treining
of commercial students and also been intimately connected with
the operations of a eounting-house which bad vast and varied
ramifications of trade.

From that point of view, let me ask what is the modern
conception of education in this work-a-day world, in which men
cry “live and let.live,” and which

“ Is a very good world to live in,

“ To lend, or to spend, or to give in;

“ Rut to beg, or to borrow, or get & man’s own,
“’'Tis the very worst world that ever was known.”

But, whatever that may be, we must make the best of it;
and education js the weans whereby we seek to enable our
young men, individually and as members of eociety, to make the
best of the opportunities that present themselves by the develop-
ment of their intellectual and adequate knowledge. Education,.
therefore, in the popular acceptation of the term, is weant to be
the professional or commercial equivalont to the German
expression G@ymnasial or Real. I am concerned mainly with the
latter of the two. In speaking on the subject, I make no claim
to originality, aimost all that can be said upon the subject has
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already been dealt with by others; and my present' purpose,.
therefore, is to summarise and to make this a basis from which
to urge further action in the interests. of those who seek to
organise a system of higher commercial education.

By Higher Commercial Education I do not mean that
which enahles a youth to look to a higher rate of profit or of
interest on the capital embarked in the business, but that which:
trains him to appreciate fully the advantages of a commercial
calling. It is that kind of instruction that prepares the future
business man for his professional success. Such a training should
enable hiin to compete successfully with the developments of
the outer world. It must he worked on a solid basis in order that -
it may serve itz function for the preparation of the duties of
life. It has been agreed by most educationists that the primary
system of any education should not be the londing of the memory,
but muat be such as to conduce to the development of the mental
faculties with a view to the formation of character and to that
power and habit of good thinking which is so essential to a
pation. In the primary period, the question of special training
is out of the question, but considerations of utility should never
be forgotten. Good grounding in primary education is the
necessary basis of all secondary and higher education, whether
professivnal, techuical or eommercial. The question, therefore,
of a systematic and steady development of Commercial Edueation
and a properly organised Commercial school resolves itself into a.
question of culture—but culture, in the real sense of the term,
cannot be imparted in schools. It must find its source- in self-
improvement and self-exertion, ‘2ut the schools that train the
minds of the youths should model their work in such a way as to-
give them a strong desire for self-culture and self-improvement.
This is the true aim and object of all educational systems.
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There is a general notion that Comuiercial Education is no-
thing more than the bare teaching of commercial subjects and
that methods of commerce may even be gathered by undergoing
an apprenticeship in a routire of oflice work. The idea thata
youth can enter a counting-house and conduct his work satis-
factorily after a period of apprenticeship is no longer possible as
a highly specialised knowledge of his profession together with
the wider culture which enables him to adapt bis knowledge and
bis training to the varving demands of modern commerce is
highly essential. Commercial Edueation, as Sir Albert K. Rollit,
M. P, says, is the larger and better adaptation of education in
general to commercial requirements. 1t is the special training
for trade, an education which aims directly at fitting the iudivi-
dual for the needs of commerce and the application of gereral
education to industrial purposes, Colleges and Schools of
Commerce that conforra to tbis ideal see that the cultural
element predominates in the teaching of commercial subjects.
The curriculum of a husiness college should be so framed as to
enable the recipients of that training not only to serve intelli-
gent appranticeships in business pursuits, but also to enable them
to achieve success in the discharge of the highest functions of
the State.

1t has been said that the commereial success of any nation
depends on its educational superiority.  There was a time when
the sole object of education was to train men for ecclesiastical
purposes ; at another period its aim was to qualify men for civie
duty. We have already entered upon a period when men are
recognised as parts of an industrial order, and education must,
‘therefore, train the people for an economic citizenship. It is
with social science and the demands of this citizenship that
business education must deal,
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The best preparation, therefove, is to afford a good general
education ; in fact, the aim' of all systems should be to offer
genersl or liberal courses of all standards and of the very best
character, and get as many young men to pursue them as
possible. It should then go further, and allow those youths whe
have gone as far as possible in the liberal courses an opportunity to
pursue their education stiil further along lines relating to their
future calling. For instance, an education which is based on science
and is properly organised cannot but be liberalising, no matter if it
be technical in the proper sense of the term. In the same manner
the curriculum of a Commercial High School or College may. be
sufficiently liberalising in all its aspects, at the same time that it
trains a youth so as to makd him more useful in a business
house. The work of a good industrisl or trade high school may
"be made thoroughly educational. It is work of this kind, which
is liberal and practical, that educates a man while it trains him
for a livelihood, and which should be introduced into any system
of Commercial Edacation. .

A commercial school which imparts instruction in the higher
commercial subjects, viz., the History of Commerce and Com-
mercial Institutions, Commercial Geography with the necessary
preliminary work in Physical Geography, the study of Products,
the theory and practice of Accountancy, should be of general
interest to every educated mnan, whether he is going to business
or not, while the study of connuercial law, economic theory and
history, political science, banking aad ecurrency, supply liberal
courses of education especially adapted to the needs of persons
who are or who intend to be engaged in any kind of administra-
tion. Such a study constitutes what ie called the “ ScIENCE OF
ComuMERCE.” By Science of Commerce I mean a systematie study
of principles and usages of all branches of trade, buying and
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selling of ditferent cammodities, mercantile agencies, shipping,
railways, insurance warehouses, banking and specoulation. Such
a training would constitute a proper faculty in the Science of
‘Commerce. Commercial education should ¢hen satisfy commer:
cial needs which can he ascertained ouly from a knowlédga of
the function of the mercantile clesses.

In order to make the education imparted in a commercial
school thorvugh and efficient, students before leaving school
must be made to undergo a course of training in what is termed
the ‘“Practick oF CoMMERCE”. The object of this course is to
train the students how to apply to practiczl business what they
have already learnt under various other subjects. 1t is not my
intention to offer-any remarks as Yo how this course should be
pursued, but wha$ [ would convey to you is that the education
‘imparted in a commercial school cr college should be con-
sidered incomplete if the students trained there possess no
knowledge of the definite functions they have to perform when
they are thrown in the great battle-plain of commercial life.
The various forms of ordinary trading such as lxcal eales,
‘imports and exports on one’s own account and on commission,
consignments, indents, agencies, etc., must be introduced by
fictitious transactions, the leading data of which must be based,
if possible, upon the transactions of a large public concern.
Special attention must be paid to standing in account calcula-
tions, forward exchange contracts, commercial and banking
correspondence, cable codes, &ec.

1 have lealt with the definition and scope ¢f Commercial
Education that should find a place in the present economic order.
“The edacation that is required at the present day i3 not merely
technical, not merely literary, but it must be a combina-
tion of both. The possibility and value of Commercial Educa-
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tion to the future business man is of the greatest importance,
as Lord Rosebery observed that the twentieth country is destin-
ed to witness a struggle for commercial predominance among the
trading nations of the world. This pre-eminence can be attained
only by a correct notion of the present commercial and econcmie
situation, and that country will be most prosperous by trade and
commerce which pays her attention to commercial and vtechnica'l
education. The future business man should have a clear con:
ception of the producticn, distribution, and exchange of the
various commodities that are produced in different regions of
the world. He should be equipped with an education which will
enable him to gauge correctly the state of the daily money
market, glance over current prices, discuss the probable crops
of corn, cotton, sugar, wool, silk, weigh the chances of foreigﬁ
competition and from all these data, decide his own mercantile
operations. Such a man must be a student of social science, a
man imbued with sufficient knowledge to conduct his daily
operations of the counting-house. Such is the merchant of the .
future and he may be likened to a great general sitting in' his
war-oftice planning operations for ‘a distant field of action.
Commercial knowledge is imposﬁible to attain without a thorough
knowledge of a man’s environments and the victories of this
twentieth century, as I have already pointed out, are economic—-
such as will rest with those who can best utilise the modern
agencies of industrial and comwercial life.

I am not, however, prepared to state that educational
superiority alone is the only criterion of the commercial success
of a nation. Eduacational superiority there ‘must be undoubt-
edly; but coupled with this, the future busitiess man - must
have an aptitude for his profession, he should belipve in - his
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work and love it, and then he will do. better work aund be

kappy in the doing of it.

< If I were a cobbler, it would be my pride,
* The best of all cobblers to be,

“Jf I were a tinker, no tinker beside,

“ Should mend an old kettle like me.”

Such must be the idedal of a business man. He should
bave faithfulness and intelligent devotion in the performance
of his duties. Business men must have business talents inborn
in them—successful business men are thought to be born not
made. This is not all that is required in a business man as
a gine qus non of his success—he should possess good moral
qualities. In this connection it is well worth quoting the
words of Mr, J. W. Gilbert, the pioneer of the system of
joint stock banks in England. *“Is. it knowledge that gives
respectability in commerce? What profession requires so
much and such: varied knowledge as that of a merchant ?
Is it utility to the State? What order of men tend more
" to increase the wealth and happiness of the State than that
of merchants? s it moral character? 'To whom is moral
character so essential as to a merchant? Without this
he is despised.” A .business wan should have thorough
exporience of his special. branch of business, without which
he will drift without a rudder, and is always in imminent
danger of a catastrophe. Business cannot be reduced to an exact
system of knowledge like medicine, law or theology. A business
man’s success lies in his wide general knowledge acquired with
regard to his particular walk of life. It is impossible for him
to become u speeialist in all branches of trade and one who
tries to do all is likely to lose everything ; the success you
know is for the tortoise and not for thebhare. In these days
of . keen competition and with the vast varieties of the different
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departmeuts of trade that beset a business man, it would ‘be
well for hiw if he were to devote his attention to the speciali-
zation of trade, as otherwise, success is difficult .to sachieve,
whatever may be his merits.

T have explained to you the scope, value and possibility of
Commercial Education and the young man who has acquired a
thorough mastery of the modern methods of Commercial Edu-
cation can never become a failure in his profession.

I shall now deal with the salient features of the educative-
value of commercial subjects in order to show that Commercial
Edueation constitutes an intellectual training fit to vank with
that of any classical, legal or sciertific studies, I shall also
dwell briefly upon the system of academic education in Eng-
land, on the Continent, and in America,

1 have already pointed .out that in order to make Com-
mercial Education a success, the curriculam of the school
should be made as liberalising in character as possible. A
commercial school which imparts instruction in the higher
commercial subjects, viz., the history. of Commerce and Com-
mercial Institutions, Commercial Geography with the necessary
preliminary work in physical geography) thestudy of products,
the theory and practice of accountancy, should be of general
interest to every educated wan ; while the study of Commercial
law, Economic theory and bistory, Political Science, Banking,
Currency, supply liberal courses of education specially adapted
te the needs of perreps who are or who intend to be engaged .
in any kind of administration.

The science of Accountancy or Book-keeping which is
congidered to be a dry subject has, in my opinion, some excellent
claims to be ranked amongst the educative subjects. We have

often heard an eloquent vindication of the claims of several
n
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subjects by veteran educatiovists at the Educational Guild
lectures and in educational magazines; but we hkave not seen
many chau.pions of book-keeping who have made themseives
heard in defence of this important art. If a subject has to be
ancient in order to be educative, book-keeping has the greatest
merit. From certain allusions in the works of Pliny it is
evident that some sort of Bock-keeping: was in vogue in
his days and from ecertain transactions entered into by Cicero
there is ground to believe that Book-keeping takes its
origin in the 14th centdry. Is Book-keeping really educa-
tive and does it really afford a useful mental discipline such
as is calculated tc vender the mind better fitted to deal with
genéral problems than before? 1 have no hesitation in
~answering both these questions in the affirmative. It is im-
pussible to master the mysteries of Bock-keeping by double entry
without having gome through a process of scientific training.
This and other subjects that come under the category of
"Commerce are, in a true and lasting sense, educative.

The question may now be well asked whether the curri-
culum of a properly organised Commercial School or College
be such as to create a Faculty of Commerce. That it iscapa-
ble of estabiishing a Faculty of Commerce may be scen from
the steps taken by the Universities of England, the Condinent,
America, and Japan., The Right Honourable J. Chamberlain,
the most distinguished citizen of Birmingham and Chancellor
of the great modern University -——the University of the bu<iness-
‘man and not the mere academician—thought fit to establish in
connection with the- Birmingham. University the first Fuculty
of Comuierce in the United Kingdom, where the future leaders
and organisers of industry should receive a thorough training of

a higher and more eflicient character than had previously been
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possible. Similar Faculties wers also created in London,
Cambridge, Manchester and Leeds. These Universities grant
Bachelor's and Master’s degrees in Commerce and Economics,

There arc important Universities of Commerce in France,
Antwerp, Brussels, - Russia, and Switzerland, Space will not
permit me to deal exbaustively with the system of education
in vogue in these Universities, but suffice it to say that the
graduates turaed out from 'these institutions find themselves so
fully equipped for practical business affairs that scon after their
Yeaving the Universities, they enter the foreign market either
as huyers or sellers with an enormous advantage -over the
man whose education has been acquired under less systematic
metLods. ) .

The Universities of New York, California, Chicago, and
Pennsylvania have instituted Faculties of Commerce and Indus-
try. The first of the institutions to give Commercial Educa-
tion of College or University grade in the United States was
the University of Pennsylvania, in its 'Whagton School of
Finance and Economy. There are also Universitics of Com-
merce in Wisconsin, Vermont, and Dartmouth.

Commercial Education was considered by the first Cabinet
of the present Emperor to be very essential for promoting the
foreign trade of Japan,  The Japanese ' Government in order
to establish Universities of Commerce deputed their Govern-

. ment officials and students of Commercial ‘schgols to go abroad

to study the system of education in vogue in Western
countries and on their return they were appointed as Professors
and in any kind of adwministrative work including the service
of Government, Railways, Banks, and Insuracce Companies.
The higher Commercial School at Tokio stands now as one of
the first Commercial C;:Ileges in' the world, the status and
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education of the graduates of which are at least equal, if not
superior, to those of any of the Continental Commercial Colleges.

From the above brief survey of the University system of
Commercial Education, it will be observed that the cry in
every quarter is.‘ FipucaTioN For BusiNEss axp Pusnic LiFg”
and how best this education can be attained in business
Colleges. The object, therefore, of a properly organised
Commercial College should be to afford a systematic training
in higher commercial subjects, in the study of govermuent
and administration and in the work of economic and social
investigation,

Turning now- te the system of Commercial Education in
vogue in India, I may be permitted to say that it is not of a
very high order; nay, it has not even touched the fringe of
Higher Commercial Education. The system in vogue is not
such as to be compared with those existing in the KEuropean
countries, nor ‘is it of such a standard as to create a Faculty
of Commerce, I would ask whether the time bas not arvived
in India to modify the present system of Commercial Edu-
cation in a manner after the model of English and Continental
methods and to create a Faculty of Commerce in the Universities
of India. I have already pointed out that the curriculum of
a properly organised Commercial school should be such as to
create & Faculty of Commerce. Success in the path of Com-
mercial Educatign can be achieved only when cur intelligent.
young men can be brought under the influence of this Faculty.
The desire to secure a University degree is so great on the
part of our young men that when a Faculty of Commerce is
created a portion of the young men who are pow preparing
for the various degrees will take up this important branch of

tudy and thus, in course of time, a number of Bachelors of Com-
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wercial Science would be turned out who, unable to secure the
much-coveted Geovernment appointment, would have to resort to
commercial undertakings. The outlook “clearly points Yo indi-
vidual effort as the only means of success in life for the majority,
and that effort must be directed towards Commercizl and Indus-
trial undertakings. India will find a vast field in this rather
tkan in the more highly favoured directions pursued at present
by the young men of India, namely, Government Service and
Law. )

I'may add that until Commercial degrees are instituted
in connection with Indian Universities and until students of
Commerce are made to realise that a knowledge of the higher
branches of Commerce is essential to the purpose, Commercial
Education in Commercial schools in India should aim higher than
the modicum of clerical knowledge that will be required for a
clerical post. Commercisl instruction of a secondary standard has
prevailed in India for the last twenty-two years and it is certain-
ly time to modify the methods of instruction. A great leader of
educational thonght in the United States bas recommended
that once in ten years an attempt must be made to formylate
anew the educational doctrine, keeping in mind the changing
social needs, the new literature of education and the practical
experiments that bave been conducted. A change in the
system of our Commercial Education is indispensable. Unless
that change takes definite shape in the form of higher
Commwercial Education fit to be placed on the same intellectual
plave as legal education, true Commercial Education would
not lead its votary throngh the mnysteries of haute financs by
which Commercial students might hope to take an important
part in the near futurerin the commercial struggle of the
nations. ’



TECENICAL EDUCATION FOR THE WORKMAN.
; BY
JOHN WALLACE, EsQ, C. E,
Ediior, the * Indian Textile Journal,” BOMBAY.
————

How shall we estimate the progress of Techunical Education

as imparted in our schools during the past 20 years, and where
shall we seek the proof of it ? One naturally looks among the fami-
liar eraftsmen, the carpenters, joiners, masors, smiths, painters,
glaziers, plumbers, iinswiths, and decorators, expecting to find
improved methods of work, greater accuracy and expedition and
better choice of materials. Butsuchisnot the case. Native work-
men, working under Native control are, generally speaking, as bad
as ever. It is only necessary to visit some of t.he‘largest houses in
course of construction in the best parts of Bombay, to find work-
manship of the lowest class. Iu one large house, facing the
Elphinstone College, »ll the joinery is finished with the jack
plane, many of the joints in shutter frames would admit a half
anna coin, the jhilmils rattle Joose, and the locally-made hinges
are all deficient in wearing surface. Many of the hinges are not
in line. The work of the plumbers and electric fitters is ex-
ceedingly rough, although their material appears good; the
painters seem quite incapable of mixing the same shade con-
tinually, and the national lack of standard of excellence is just
a8 obtrusive now as before. An Indian cannot paint a window
frame without painting the glass, and if obliged to clean the
glass, he will use sand paper or emery cloth which ruius the
surface. He will varnish a dogeart with his fingers dipped in
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varnish, or paint doors with a piece of rag, instead of using a
brush, leaving clots of paint in the corners. If he paints or colour-
washes a wall, he leaves the floor all foul with droppivgs, and
he rarely does any repair work without damaging, in some
way, the building in which he. works. The Indian mason
continnes to build walls with stones of a pyramidal shape, the
base forming the exterior surface—na most vicious practice, and
the cabinet-maker bhas so little confidence in bis own jointing
that he ties the legs of tables together to keep them from
coming loose.  Slovenlinezs and imperfect. knowledge of his
eraft are the characteristic of his work, and his outfit of tools
is that of a man who will bay or make nothing that he can
possibly do without, and who bas no regard for time as an
element of cost. If tools are provided for him he will wear
them out in half the time a European would take, and the
wear is generally that of abuse or neglect. I found in Dhulia,
Khandesh, a very clever wood-workev engaged in joinery and
cabinet-making. He had made reveral labour-saving wmachines
including cirenlar and fret saws. Among his products were
kindergarten achool sets of models, which he shortly afterwards
abandoned, as they did not offer him a sufficient profit, aithough
labour and wood were both cheap, The explanation of his
failure lay in the fanlty construction of his tools, There was
no real nccuracy in. them. A well adjusted circular saw,
properly sharpened, will ent hundreds of cubes so accurately
that they do not need planing at all ; a slight application of fine
sand paper is all they need, aud even that may be dispensed with
if the saw is sharpened in a certain manner. The Dhulia joiner
might, to-day, have a steady business in kindergarten models if
he had the benefit of instruction from a qualified teacher of
handicrat, and it is a reproach to the wood-workers of India
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that any articles of wood, used for drawing or for kinder-
garten iustruction, should centinue to be imported from
Europe. The potter for many centuries has continued to
make unglazed cooking pots while the potters in Southern
Europe, with appliances almost as simple as those of this country,
are producing glazed goods that are preferred to any other
material for cooking pots,

The Indian artificer has no standards of good workmanship ;
he will give the smallest possible return for his pay and, when
taxed with scamping or fraud, he will display considerable
ingenuity in refuting the charge, and endeavouring to prove that
his work is as good as, and possibly better than, was ordered.
It is pot etiquette to admit a blunder-—and the occasion offers an
opportunity for talking. Setting aside his fertility in excuses,
the Indian workman is almost devoid of originality, but it is to
be hoped that this waste energy may, some day, be converted
into useful force; it offers an interesting problem to the edu-
cationiat, o )

All well-wishers of India desire to see a batter use made of
the raw products that are exported at present in such
quantities, Materials to produce paints, varnishes, leather,
canvas, cordage, textiles, drugs, oils, and wetals, many of
which return in a manufactured state, might all be dealt with
bere if workmen were more reliable, ¥t is they who determine
the fioal quality and finish of any manufacture, and if they are
stupid, careless, irvegular, migratory and improvident, no talent
of master or manage} can avert the deterioration of the product.
‘We must, therefore, give such attention to the education of the
workman as shall improve bis working capacity.

Meanwhile, large sums are annually spent on Technical
Instruction. I do not imply that good workmen are not increas
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ing in Indis, for that would not be true. Good workmen are
being trained in _railway, dockyard, and other engineering
workshops under European coutrol throughout India, but what
I do contend is that the influence of schools where handicraft is
taught, pure or mized with science and literature, has not yet
reached the rank and file of workmen, even in the towns where
the instruction is given.

It cannot be said that the Iudian is averse to things that
are foreign. His consumption of kerosine, wire nails, corrugat-
ed sheet iron, cheap padlocks and cutlery is enormous, and he
has taken kindly, indeed fur too kindly, to literary education
until the market is glutted and the pay for clerical work does not
provide a decent living. Meanwhile, the earnings of a good
craftsman  way easily be double those of the clerk. Why,
then, should the ordinary workman te so indifferent about
techoical educstion ¢ He will not -go to a night school, and bhe
has but scaot appreciation for the instruction his son may get at
an industrial or an art achool ; indeed, the knowledge of drawing
that the boy acquires i3 the only part of the training that is
appreciated by a future employer and by the workman bimself.

The schools, sometimes called technical and sometimes
industrial, according to the fancy of the promoters, and where the
prospective workman gets his training, are in charge of men who
have not been taught to teach. Some are selected workmen who
have exercised their trade for some years ; others are young men
fresh from some technical institution, who have a very super-
ficial knowledge of handicraft, and have no experience of trade
methods and workshops. They generally attach-more impor-
tance to scientific than to technical konowledge, and this accounts
chiefly for their failure as teachers, while the pure werkman
teacher simply continues the habits of his craft without any
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thought of improvement. He jealously conceals what he considers
to be his trade secrets for fear any boy tshould become clever
enough to supersede him. These secrats generally tarn out to be
things that are common knowledge in other conuntries.

One of the rarest things in India is to hear a definition of
technical work. It is generally assawed to consist of A mixture,
in no fixed proportion, of science and art; the science being
mathewmatical, mechanical and chemiral, and the technique the
art of some kind of work in wood rud metals. My earlisst re-
collection of Kiug's College, London, is the memory of a detinition
of physical science given by one of the masters. He said it was
a form of knowledge that could be conveyed in writing, nnd that
could be tested experimentally, giving the same results from
similar premises. Technique is a word that has been appropriat- .
ed principally oy the exponents of the fine arts, and is used
with reference to the work of sculptors, poets, painters, writers,
and actors, and in every case it meaus the distinctive finish of
the work, the result of their method, and talent, and although it
forms the chief object of criticism, it cannot be acyuired by any
amount of reading, and is thus conpletely distinct from science.
Technique is the strict equivalent of art and craft, it is the same
thing expressed in words of Greek, Latin, ana Saxon origin,
and although nearly related to science the idea'is quite distinct.
Fer example, one may read all that can be written about
bhammering a nail, handling a saw, wheeling a barrow, ridiog a
horss, or swimming, without acquiring any one of these arts,
but the most illiterate man may become expert in them all by a
sufficient amount of practice. A techunical school is Jiterally one
where science is not taught ; a school where science and eraft are
mixed is a trade school, and to oi1ganise a trade achool properly
the most important directing influence should be that of men



JOHN WALLACE, ESQ., C.E. 17k

having an intimate local knowledge of tho trades intended to be
taught. -
The confusion of the terms technical and scientific are ex-
emplified in two institutions in the Bombny Presidency. In the
College of Science, Poona, various physical sciences are taught,
and illustrated by means of work in wood and metals for the
training of engineers of roads, bridges and canals. In the Victoria
Jubitee Technical Institute, Bombay, various physical sciences.
are taught, and illustrated by means of work in wood and metals,
for the training of students in mechanical or electrical engineer-
ing and textile work. 1t i5 not easy to guess on what basis the
titles of the two institutions were chosen, but they illustrate the
popular acceptation of the terms Science and Technique. In
Manchester at the present time a project is being discussed for
the establishment of a technical library. A library of Applied
Ecience is probabiy what is meant. )

The cuuse of the present state of technical education in
India is traceable to the constitution of the Educational Depart-
ment which is controlled by University men, whose idess of
education are so built upon reading and writing as a foundation,
that they have overlooked the true relation of technigque to
sciencs in a country whose industrial training isetill in a very
backward condition. 1n every other country, which has reached
any industrial eminence, the knowledge of handicraft preceded,
by many generstions, that of reading and writing. Even in
Japam, which is so often referred to as an example for India,
reading and writing only became common property about 50
years ago, and even at that time the Japanese craftsmen were a
century ahead of the Indian workmen to-day.

Of the leading countrier in Europe the seme story may
be told. ' Craft reached a high development before literacy
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was needed and yef, in spite of all past experience, the Indian
Government through its Educational Department has attempted
to improve the technique of the people through literary channels.
1t was expected that the young men coming out of the scientific
and technical schools would tecome teachers among the men
they would ultimately control, but this did not happen. The
scientific training tbe students received generally increased the
mental distance between supervisor and workman. The students
had nct been taught to teach. In the wmeantime, and
quite unofficially, real technical education has been introduced
and was being successfully imparted to the Native workmen
in the railway and other workshops under European supervision,
and the training, being limited to the work the men were paid
for, was a success from the beginning. The foremen were not
trained teachers but they knéw the work and were responsible
for its execution, su the men increased in wage value and
learned orderly habits. Success was inevitable, for the teacher
knew exactly what was wanted and taught nothing else. This
was a good beginning but it must be improved upon, a subject
to which I shall presently come.

When lay assistance was required for the management of
trade schools the Educational Department was not fortunate,
for the persons chosen to control these schools are chiefly re-
markable for their lack of * technical knowledge. Lawyers,
doctors, civil servants, merchauts, are appointed ; they carry
out the business of the school, and look after the finances, but
the important matters of techunical instruction are left with the
masters who are frequently very ill-prepared for their duties.
If they have been brought from Europe they naturally waot to
carry on the work as they have done in their own country, re-
gardless of the enormous differences that exist between the
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foreign and the Indian student and between the actual industrial )
requirements of the two countries. In such matters the com-
mittee or board should be able to furnish the necessary guidance
and control, directing the. teacher’s efforts to the most immediate
need of the crafts represented in the school. The ordinary com-
mittee man, who can only regard technical education from a
scientific or litevary poiot of view, cannot understand that a sound
training in handicraft may be given to a man who cannot read and
write. No man can safely meddle with techoical education in India
who does not know practically the details of at least one trade-as
exercired both in India and in Europe, in order that the defects
in Indian methods way be corrected. This intimate knowledge
i3 necessary, becanse an inexperienced committee man is liable,
either to overlook defects in technique, or to propose reforms
that are premature or unsuitable. s it any wonder if the men
who know refuse to sif in committee with the men who do not
know? There is also’ observable among jnexperienced men a
deplorable disposition to multipl.y subjects &f instruction without
any nssurance that a competent teacher is available. This has
been disastrous in several instances. Lack of krowledge of
technical matters is especially noticeable in the speeches of
prcmineant men, delivered on public occasions, such as the opening
“of a new sachool or the distribution of prizes. They will talk of
the advantages of scientific knowledge, the increase of wealth due
to technical training, the utilisation in the country of raw products
and, sometimes, even of the dignity of labour. But of real
technical matters not a word, And the audience departs not
orly no wiser, but with a false idea of the subject. The very
worst friend of technical education is he who collects the pro-
* grammes of the most advanced scientific educational institution in
Europe and America, and presents them, in his best literary
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style, as models to be followed in India. He would repeat, if
he were allowed, the errors of the so-called higher edueation,
some of whose resalts are in such unpleasant evidence to-day.

Technical education has no necessary conuection with
elaborate buildings containing mavble slabs on which the name
and virtues of the founder are conspicuously inscribed. -Any

_ shed that is of sufficicut size and is properly lighted, veutilated,
floored and drained is good enough for the purpose. 8o many
schools and so many teachers are required that anything but the
simplest of buildings would saveur of extravagnnce.

An educational programme for India should bave a very
definite object, especially if the subject be tecknical. The object
is to improve the etliciency of the Native cruftsman so that he
may turn out more and better work and get a better return for
his labour. To carry out the progrmmnme it will be necesary to
know very clearly what are the defects of the workman, what is
the knowledge that he most needs, and how much of this most
necessary knowledge can be imparted to hio, and assimilated,
during the time available for bis instruction. We scem alceady
to have drifted a long way from the imposing studies of the
scientific universities of other countries, but we are' getting
nearer the mark. In instructing the Indian workman it
is also well to remember that he can only take in a limited
amount of new knowledge per gencration ; there is, therefore, all
the more need to discriminate in the choice of subjects.

The success of techpical instruction in mailway work-
shops suggests an extension of the system by which the
foreman might receive a special course of instruction that
would improve him as a foreman, or qualify bim to ba a
teacker in a primary technical school. The carpenter may
be taken as a familiar example. He might be selected
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between the ages of twenty and twenty-five after having given
proofs of his intelligence and ability as ' workman and, as the
chief defects of the Native workman are carelessness as to
measurements and neglect of his tools, the pupil would be
instructed in cotting edges ‘with tests as to their working
value, the sharpening and use of various saws, the construction of
labour-saving devices of wood, simple calculations of quantities
and hand sketches with dimensions aa working drawings. An
important part of his training would be the art of demonstrating
with the aid of the blackboard various familiar processes in
carpentry. For example, he might represent a jack plane, a saw,
a centre bit or even a paring chisel and describe its construction
and the reasons for the shape of each part in such simple
fanguage as would be familiar to men of bis class. There are
reasons for every movement in handicraft, but Indian foremen
are rarely able to tell shem. A simple course of plain geometry,
conveyed as much as possible by means of the plumb level and
tape measure and applied to the school building would complete
the conrse which could be mastered in from 6 to 8 months.
These men should be able to read and write, but they should be
able to teach without the aid of books because wost of their
pupils will be illiterate.

As the quality of any manufactured article depends cn the
ability and discipline of the workmmen, who are generally illiterate,
and who have rarely served any serious apprenticeship, the
training of foremen is a matser of great importance. These men
would have to be maintained during their period of training and
I have reason to believe that amoug the Native Chiefs and the
wealthy Indian employers sufficient funds could he raised for the
fees of the normal training school and the support of the pupils
they would send. The course of training just indicated may
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seem meagre to a man of European experience but, compared
with the meutal equipment of the average Native maistry, it
represents a considerable step on the road to efficiency and it is
probably quite long enough. to start with. It has, moreover, this
recommendation, that while it improves his efficiency in his own
line it does not tempt him out of his proper groove towards
clerical employment. There is, however, one sericus difficulty
in the way of this project. There is, so far as I know, no normal
training school in India for instruction in handicraft. Attention
has been principally directed to ‘the training of masters.
This may probably account for iy experience .in the many
technical and industrial schools I bave visited. I did not
find one saw in good condition, the grindstones with one excep-
tion were all in very bad order, and I did not find any of
the wooden screw vices of the pattern that are still common
in England and are especially suited for Indian workmen on
account of their cheapness. What kind of training can the
teachers have had to allow the tdols to get into such a state, and
what is the value of the inspector who - tnlerates such slovenly
teaching ¢ . »

The subject of technical instruction cannot be left without
reference to the priinary training of children of the labouring
classes. What should they learn ¢

If we may rely on the evidence of Mr. Nesfield, Director of
Public Instruction in the North-West Provinces, the three R’s
were not of much use. He found that primary education made
the children of cultivators less contented with their lot in life, less
willing to work and more litigious, He persuaded 1,037 old
pupils who had left school for some time to present themselves
for examination and of these, 16 per cent. passed in one or more
simple subjects (reading, writing and arithmetic) and in one



- JOHN WALLACE. ESQ., C. E. 177

or other of the three more difficalt grades, while the remaining
84 per cent, failed to pass in any one éubject. The instruction
given thewn appears to have been of no use in their daily -work,
and they forgot their schonling as people forget the things they
_do not practire. - Edacation did not make them better agricultu-
rists beranse their instruction did not include anything directly
bearing on sgriculture. It was nlso made clear that the short
receptiﬁ period of the lives of these youths had been sacrificed to ~
2 system borrowed from another and totally ditferent countr).'.
This incident took place 24 years ago and, although object-
lessons have since been introduced, rendering the tuition more
interesting, reading and writing continue to be taught to, and
forgotten by, the bulk of the pupils. The teaching of five boys
to read, in order that one might remember the art, indicates
very peculiar ideas on the subject of education. )

The primary trade achool can only be opened after teachers
of handicraft bave been trained. in a special class and, taking
wood-working hy way of example, tﬁoy should be able to teach
the following subjects :—F¥reehand drm’ving and arithmetic as
applied to the carpenter’s craft.

The use of the foot rule in correct measurement.

The reading of the clock.

‘The use of the mallet and chisel as an iutroduction to the
stady of cutting edges, )

The use of the saw for exact work, 1.¢., cutting out a pencil
line ou both sides of a piece of wood, This is soon acquired
when the saw is in good adjustment. The exercises . should
include working with the saw in the usual state, comparing the
time occupied in doing the same amount of work with each saw.
As the saw is the most neglected tool in_ the kit of an Indian
workman, special care should be given to this subject. The

12
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pupil would:-finally learn to .sharpen and set.the teeth of
saws, R - : . : . :

The systematic grinding and whetting of cutting tools
would follow with a comparison of the time used at the grindstone
and at the flat stone (lisano) generally used. : Edges sharp and
dull would be examined by a watchmaker's lens, and comparative
working tests would be made of sharp and dull tools.

Tests of the strength of wood. These are made with various
samples of weod of similar size, resting on supports and loaded in
the middle with a bag filled with stones, until they break.
Instruction should, at the same time, be given on the qualities of
the samples tested.

The holding power of nails ard screws. This lesson is taught
with the aid of a nail-puller and a bag of stones, the wood being
held in & vice. Experiments are made with bright and rusty
pails, and with screws. Screws, as driven in Indis, have often
dess holding power than nails. In this lesson the shape of the
point of a screw-driver is sxplained.

The correct use of planes and their adjustments. This work
is taught partly by demonstration at the blackboard and partly
by graduated exercises. ’

The fitting of bandles to bhammers and chisels. If one
may judge by ordmary examples, this sub_]ect calls for definite
instruction of a simple kind.

Every school: should possess examples of wood-working
machines, made principally of wcod, to shew how much a earpenter
anay do for himself in making machines of precision. - I have,
for many years, used a lathe, made principally of wood, in which
sawing, screw-cutting - and dovetzulmg is done, besides all the
usual werk: : ~
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- A short. course of applied gecwetry will be :required in
which it will not be necessary. to talk of Euclid or the Law of
Gravity. The making and testing of a wooden square, a straight
edge and a plumb-level, the fixir.g of hinges three.in line (as on
a door) and exercise with the square, plumb-level and tape
measure upon the walls, doors aud windows of the werkshop,
properly explained, should form an introduction te the carpénter’s
art and a safeguard against many vague or erroneous-notions
which beset the ordinary worker in wood. This instruction should
also render him more observant of any further useful knowledge
that might come in his way ; ii: would not be likely to Tun te
waste, for it would all be required by the future workman. -

The most successful exponent of technical instruction  that
{ know in India is Mr. Alfred Chatterton, Director of Industrial
and Technical Inquiries in Madras. When he introduced the
manufacture of aluminium into India, be made no conditions of
literary accomplishment in His technical school. He took in
such workmen. as wished to learn, devised - tools of the cheapest
and roughest appearance, but which were effective, and afforded
the workers every encouragement and assistance when they left,
to wurk on their vwn account. . The success of this aluminium
industry needs no further detail. His weaving school ison an
equally non-literate basis, and his latest enterprise.in boring for
water by means of which he has discovered enormous supplies,
exceeding in many places the needs of the farmers, will be a
standing memorial to his intelligent appreciation of the practical
needs of the people. Tt is ii!xpossible at the present time to
estimate the benefit he has conferred on the district-—not by
finding out how to bore for water but by prevailing on & very
conservative people to adopt the system and to purchase oil
engines and pumps to lift the water, o
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India has yet to recover from an elucational impulse in
the wrong direction, Reading and writing, which have been
of incalculnble value to certain classes, are not of use to all,
and they become positively pernicious when they entice young
men away, from a sure living by handieraft, to the overcrowded
ranks of clerical labour.

A time will come when literary knowledge will be necessary
to the whole population of India, but that is the affair of pos-
terity.

I have endeavoured in the foregoing remarks to prove that
no suitable education has been provided for the large class of
workmen on whose competence the quality of India’s products
principally depends, and that many of the attempts that have
beer made to improve the craftsman have defeated their own
ends by teaching the wrong subject and attempting toe much.
Employers of labour in  India, who know the work they
command, can all tell how very little special knowledge would
be requived to increase to a considerable degree the wage value
of their men, and how a logical habit of thought, which can be
acquired at a very early age, would enable them to continue their
education, by habits of observing, throughout a lifetime. Educa-
tion for the masses has been tried for many years, with singular
insuceess if we may judge by results, and it is certainly not
because the pupil cannot learn. A new class of teachers is re-
quired, with special training, to moet the real needs of the
working communnity, and no man should be allowed to undertake
class work who cannot furnish proofs of his ability to teach.
An incompetent teacher of craft, however clever he may be as
a workman, will simply bhelp to perpetuate the faulty methods,
the bane of India’s industries, which it is the chief object of
techrical education to remove,



The desirability of commencing Agricultural Exhibitions
in the Bombay Presidency, especially at
Surat and Poona.
BY
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FEditor, The * Times of I'ndia,” Bombay.
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. Mr. President and Gentlemen,—Two years ago it was my
good forture to pass through the principal of the Punjab
ierigation colonies, and -to be able to see something of the
revolution wrought by the hydraulic engineers, which has enabled
the once dosolate bar to support the most prosperous peasantry
in the world. Riding from Lyallpur to one of the typical
villages on the Chenab, my attention was arrested, on the out-
skivts of the town, by a series of mud structures, bearing a faint
likeness to a grand stand and a judge’s box, dotting the wide
“waidan, In response to my inquiries I was informed that this
was the site of the annual agricultural show, which was one of
the great annual festivals of the neighbourhood, and which
brought the peasantry in their thousands with exhibits in large
numbers and of all classes, in fsiendly rivalry once a year, This
unexpected spectacle eaused some little heartburning to one who
believes that the Bombay Presidency is the salt of India, and
should lead it in every important development. The Punjab
peasantry are grand men, but as culti‘w'tt‘_ors they are .surpassed
by our Kaira ryots and the very astute farmers of Mahim, In
the Punjab they are laying the foundations of a .scientific agri-
cultural staff on generous and well-considered lines. But in this
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respect they are a score of years behind the Bombay Presidency,
where the exhaustive study of Indian agricultural conditions was.
coinmenced by Mr. Ozanne two decides’ 880, - Tn these eircum-
stances, is it not a reproach to. us that in parts of the Punjab
they should be able to organise, on a- considerable scale, that
invaluable means of linking science to practice—the agricultural
show, whilst we are still discussing how to commence the forma-
tion of agricultural societies? - . '
No one acquainted with the -conditions of rurai England,
and especially with the West of England can fail to be struck
mth thé enormous influence exercised’ by aghculhn al societies, and
eﬂpeually by their prmclpal dutward expressions, agricultural
shows, upon {he improvement ‘of ‘English agriculture. Of
recent’ vears 'a revolution has ‘been wrought in the condi-
tions of life in the 'English- countryside. By the adoption
of iutensive ' cultivation, 'scientific ~stock-breeding, and the
subistitution of dairying for unprofitable corn-raising, pros-
perity  has -been made to smile over  wide areas formerly
smitten Wwith disastrous depressiohs. ‘In this revolution the
agricultural society, and especially:‘ the agricultural show,
has béen the determining factor, for there -is no other agency so
fruitfal of educative influences. - In this Presidency we have an
agricultural department, ably though inadequately staffed, burn-
ing with the desire to accomplish practical’ work. .The results
of its investigation are just coming into sight. The introduction
of long-stapled dotton into Sind promises to buttress still more
firmly our spinning and weaving industry. The hybrid between
the Brouch and Decean - cottons, if -established, will give an
immense stimilus to the Indian cotton production. In various
other directions .the ecientific: experts are pressing forward
towards knowledge which will remove many of the most grievous
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burdens under which Indian agricalture labours. .On the other
hand, we have a peasant pdpulation full :of inherited lore, and.
anxiouns; according to general testimony, to learn:-about agricul-’
tural developments. But between.the expert on the one hand
and the caltivator on the other, there is practically no link. - It
would be scarcely an exaggeration to sny -that the experimental
farm and the scientific expert mean. no more to the great mass
of the land-owning and cultivating classes of this Presidency.
than the laboratory and the alchemist did to the Middle Ages. . -
This; it seems to me, is the wéakest spot in the agency set up
to improve the standard of oéur oldest and most important
industry. If the country is to derive an adequate return for the
considerable sums which Government is wisely spending on the
. ecientific study of agricultiire, it'is a gulf which must be speedily
bridged. Government.may do much. It may providé demon-
stration farms and itinerant demonstrators and lecturers ¢ it may
furnish a constant stream of agricnltural knowledge through the
publication of leaflets and the dissemination. of news, il popular
form, throngh the English and: vernacular press: it may en=
couragé ¢ertain forms of agricultural education. But' the main
impetus must come from outside the machivery of Government :
it must, ax it has been in almost every other part of the world,
be tnofficial in character.: .
It.is not my purpose to discnss in’ any. detail the precise
formr which the necessary agricultural associations should take.
At the recent Conference at Ahmedabad 'a- decided preference
whs expressed. for village, or at the most taluka, associations, I
would cnly say that this is one of those ‘questions’ which it is
desirable to hasten slowly, and if it be agreed that a start should
be niade with village societies, those villages should. be selected
where the co-operative-cr_edit movement has .taken the firmest
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root. But whether village, talaka, or district associations be ac-
cepted as the most promising, it will be necessary, in favourable
localities, to focus our efforts if the societies are to materialise
into agricultural shows, without which they must be shorn of
most of their value, I seems to me that there are certain
centres clearly marked out for our earliest efforts: in  this direc-
tion.  They are here, at Suvat, where the Governmen®
Exzperimental Farm forms an admirable centre round which
an agricultural exhibition conld be arranged : Poouns, where
the farms at Kirkee and Manjri offer facilities no less favourable:
Dharwar, where the experimental farm is newer, but, is making
grent progress. No less desirable is it to join, at any rate at first,
these exhihitions with occasions which bring men of all classes to-
gether. Those of us whe have followed the instructive debates at
the recent Agricultural Conference at Ahmedabad will lament the
fact that they did not take place in a showyard displaying the best
which agricultural Gujerat can produce, and the most promising
results which the Governraent experts have to show. How much
more educative this Conference would- be if we could walk from
this pandal to a collection of the pi'oducts of Surat and Broach,
and follow practical demonstrations illustrating the course of
agricultural progress. Let us proceed with our .village and
taluka associations by all means where the ground is favourable;
but let us simultaneously organise, at Surat and Poona to
comrence with, associations whose principal business it shall be to
focus diffused effort into annual exhibitions, made as attractive
as possible, where the progress of agriculture can be brought
home to the landowner and the ryot with a force and directnesa
which all other means cannot equal.

Gentlemen, it will not be necessary to bespeak for any
such movement the support of Government. At Ahmedabad,
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Dr. Harold Mann ecxpressed his opinion that not nearly
enough use was made of the agricultural show. We may
confidently rely upon the Agricultural Department for
Ginancial help, and for expert advice and assistance. We may
turn to the railway companies for cheap fares. Not the least
of the advantages offerad by Surat aod Poona for this purpose
is that both are within ‘easy reach of Bombay and are con-
venient railway centres, We may ask Government, in the early
stages of the movement, to assist still further by bearing the
cost of bringing picked ryots from a distance to the site of the
ghow. But if the movement is to have life and durability, the
burden and heat of the day must be borne by non-officials. I
can imagine few works which should appeal more strongly to
the patriotic Bombayite of all . classes. A blessing was of old
called down upon hiin who made two blades of grass grow where
one grew befure. We can, everyone of us, earn a share of that
blessing by helping to bring honie to the hereditary and patient
farmers of Western India the scientific knowledge which will
enable them to double the scanty produce of their fields. '



CULTIVATION OF COTTON IN INDIA.

BY
G. A. GAMMIE, ESQ.,

- Keonomic Botanist, Bombay, KIRKEE..

v History of Cotton.—The fibre which furnishes the staple
article of clothing in India is scarcely wentioned in the. early
literature of the Ez;st, but this may be explained by the
contémptuoué indifference evinced by learned men to the products

and necessaries of every- day life. ,

" The Sansknc word translated * cotton” is first mentioned
in the Instxtutes of Manu where it is enJomed that the sacred
thread of a Brahmin must be made froi cotton.

Herodotus gives a clear descripﬁqn of the cotton plant,
v‘r_hen he says that the wild trees of India bear wool like sheep
and the Indians use cloth made from these trees. Thecphrastus
describes a plant with a leaf like that of a black mulberry, the
whole plant resembling the wild rose, and being grown in rows
in the fields.

The first mention of cotton as an article of foreign trade is
by Arrian, who flourished in the first century. He says that the '
Arabs exported cotton to the Red Sea.

From India the cultivation of cotton seems to have heen
spread westward as far as Southern Europe.

Cotton seems to have remained unknown in China until
the 13th century. As the cottons of this country approach
closely in appearance to those of Bengal and Burma, it is
probable that they, with tea, were introduced from India.
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In the New World, whete varieties of cotton distinct from
those of India are produced, _the product must have been used
from the earliest times. The knowledge of spioning and
weaving gradually exterded westwards and reached England in
tho 17th century. s

In the early years of the last century the production :of
cotton in  the Southern States of America was encrmously
increased and this rise in importance of America s a forinidable
competitor induced the Directors of the Honouvable Eact India
Company to initiate the experiments for the purpose of improving
the qunlity and quantity of Indian cotton for export to Eogland.

EXPERIMENTS T0 IMPROVE INDIAN COTFTONS.

The eauses of the decline in the appreciation of Indian
cottons in the Earopean markets have been often explained.

As regards the intrinsic value of the staple, the superior
kinds of Indian cottons compared favourably, on the whele, with
the American short-stapled cottons. The average stapie of
Tpland Georgian is between 1:00 and 1'02 inch ; that of ihe best
Broach from -90 to barely one inch. The circumstances which
tend to increase the inferiority of Indian cottons are carelessness
in picking, which causes aloss of 2'5 to about 79/, against
under 20/, of the American Upland Geergian. It must be
remembered that the friability of the leaves of Indian cotton
plant in due to the drought of the picking season so that, even

with extreme care, it will never be quite poamb]e to pick Indian
cotton in a perfectly clear state.

Owing to the stronger - attachment of ﬁbre to the seed,
Indian cotton is more Yiabla to be injured in ginning  than that
of America and Egypt. The tenacious adherence of the fibre to
the seed of course spoils the cotton in two ways, by the liability
of the fibre to be cut and torn snd by the breaking or crushing
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of the seed from which oil exudes to stain the fibre. The high
pressure to which cotton is often subjected in baling is said also
‘to be detrimental to the quality of the fibre,

According to Watson, the native varieties of cotton may be
divided into two principal groups ; the North-Western, yielding
about one-third of its weight of clean cotton and including the
Broach, Dholiera, Bhaonagar, Old Khandesh (Vuradi) and the
Fari variety of Umravati votton ; and the South-Eastern group,
yielding about } of its weight of clean cotton and including the
Hinganghat, the Bani variety of Umravati cotton, the Kumpta,
Madras (Upum variety) and the new Khandesh cotton (from
Hinganghat seed). The short-stapled Sind eoiton, yielding
rather more than a third of its weight of clean cotton, may be
considered as forming « group apart. The varieties under the
names of Westorn and Tinnevelly cotton, must have been
yielded by the Bouvbon variety, which has been acclimatized
in’ the Madras Presideiicy since the beginning of the last
<century.

The four varieties which in poiat of quality proved supevior
to all the others were the Hiogangbat, Broach, Kumpta, and
the Dharwar American cotton. - The varieties next in order
are the Khandesh, Western, Dholiera, Umravati and Madras
cotton, whilst the Sind cotton must be placed last of all.

The principal descriptions of Indian cottons according to
Beaufort are, Hinganghat (Central Provinces), Broach
{Southern Guzerat), Dholiera, Bbaonagar (Northern Guzerat,
Kathiawar, Cutch), Umravati (Berar, Khauodesh, Deccan),
Kumpta and  Dbarwar (Southern Mahratta country), Sind
{Sind), Bengals,  (Central India, Punjab, United Provinces),
Bengal Westerns (Sholapur and worthern part of Madras),
SBalems (Salem and Coimbatore), Cocinadas (Kistna, Nellore,
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Godavari), Tionnies or Tiopevellys (Tinnevelly, Madias,
Trichinopoly). :

Two factors of inferiority in Indian cottons are staple and
yield, and wany ezperiments have been attempted with the .
express object of increasing the value of these.

The most obvious and speediest solution of the difficulty,
namely, the introduction of higher class American or Egyptiap,
was suggested at first, but long experience bas shown that, except.
in smwe particularly favourei districts, no advantage whatever is
gained from efforts in this direction.

Recent experiments point out that saccessful results will
ultimately be arrived at by the exceedingly slow but certain
methods of selection. Theoretically no practical difliculties are
anticipated in tho establishment of farms to produce seeds of
improved varioties in moderately large quantities, but the
maintenavce of these varieties when they perhaps cover large
areas in ootton districts, is a subject which has not yet been
sufficiently discussed in all its bearings. Loyal co-operation on
the part of cultivators and merchants will be necessary for
many years to-come. 1t i3 impossible for thé members of
a small department to control arrangements beyond a certain
point. ’

It must not be supposed that the cultivator hjmself is not
fully alive to the importance of seed relection. Many farmers
hand gin the seed required for the following year’s crop; some
in ruitable parts of the Dharwar Distriet already fird it to their
advantage to introduce seed of a superior variety - from Broach,
others particularly reserve the green seeded form of Dharwar
American and in Kbandesh the coarsest varieties are deliberately
selected on account of their havdiness, productivity and higher
percentage of cotton.
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Taking into consideration the want of capital and the
average small holding of the Indian farmer, any method of culti-
vation which would entail expenditure on artificial or farmyard
manuves is at present out of the question. The general con-
sensus of opinion of the expert cotton-growers who conducted
experiments in the Cotton Departiuent nppeared to be that no
improvement was to be 3xpected from any alteration in the
native methods of eultivating cotton as the implersents alveady
used were extremely well adapted to the purpose. The defects
complained of, as has already been shown, were due to faulty
processes duving and after barvesting the produce,

The experiments, however, in these eatly years were divect-
ed with the purpose of introducing the finer exotic varieties into
the country. This:object was-only attained by the establish-
ment of the Upland Gebrgian into the Dharwar District and of
Bourbon into parts of Madras. The sum of experience gained
amounted to the fact that experiments with foréign cottons were
often successful when conducted as costly garden trials., while on
transfer to the fields it was found the plants would grow so
moderately as not to afford a reasonable profit to the cultivator,
Further, the foreign cottons with naked seeds fell an easier prey
to harmful insects than the native varieties which, with one

. exveption, have their seeds guarded by a dense covering of short
haivs. v
- The universal result of the experiments may be summed
up:in - the words of the report issued on thuse at Broach,
“ Some kinds of exotic ¢otton, such as the New Orleans and
Bourbon, yiclded occasionally a small crop when cultivated as
garden plants with great care and expense, but they never
escaped partial damage from the effect of the seasons. When
the same kinds were cultivated on a larger ‘scale, even: with



' G. A. GAMMIE, ¥SQ. 191

the greater skill, labour and cave of thaexpzrimsata] establish -
ments, the crop invariably failed. The possibility of raising
garden samples. of any kind of cottor, anywhere, by unlimited
care and expeuditure, is scarcely doubted, but the feasibility
of duing so upon terms within the reach of the ryot and within
the actunl market value of the article, has not been demonstrated
at Broach. It was proved that, by double the .care and
attention and more than double the expenss of the" native
- cultivation, a larger ).‘ield and better and cleaner quality migBt
be obtained from the indigenous cotton than the ryots can
produce, but not sufficiently 8o to repay the additional outlay. .

This may be considered the final word on the subject
~ until the various Agricaltural Departments in ‘India again took
it under consideration, They have profited by the lesson that
little can be gained by the introduction of foreign cottons which
have to be subjected to a long course of acclimatization. The
failure of tree cuttons on a large scale after their success has
boeen completely established in garden trials has been repea!;ed
and the inevitable result should now be accepted as-a fact so that
further loss can be avoided in the future.

The pursuance of a rigid system of selection on a scientific
basis and the more intelligent appreciation of the laws which
govern the production of crosses and hybrids will probably lead
to definite results, at first on the seed farms and afterwards on
the fields. New varieties will be introduced into districts
suitable in every way to their individual requirements of c!imafé
and geueral environment. The Agricultural Department can
furnish the necessary scientific ‘guidance, but nothing can be
done on a field scale .without the assistance of the farmer and
trader. ‘
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COTTON SOILS AND CULTUREK.
Black soils in India are pre-eminently the best fur cotton.
Red soils ave searcely ever used for this crop. The superiority
of the black soil is probably due to its depth and adhesiveness,
which render it very retentive of moisture.
Mr. Mercer made the following remarks regarding the state

of native cotton culture :—

In Guzerat, Khandesh, Southern Maratha Country and Berar, I find
an approach to the American mode of culture, by sowing in drills 'and at
regular intervals, while in Madras, the North- West Prosinces and almost
every other part of India where cotton is grown, the broadcast system
alone is used. The first, by allowing the crops to be kept from grass and
weeds, by neans of the plough or cuitivator snd the ground about the
plants being thoroughly and constantly stirred, gives an advantage both
in regard to cheapness and the improvement of plants themselves that
the other never can possess and is, indeed, the chief excellency of the-
American mode of culture and the only one of its features which has
been found not to need much modification,

It appears that the natives of large tracts, as Guzerat, Berar,
already employ a mode of cultivating the cotton plant, in principle nearly
the same as the American, but better suited in some respects to locality, &c.
No people better understand the advantages of rotation of crops than do
the natives of India generally. With regard to implements of cultivation,
those now in use amongst the natives of the districta where the drill system
of cotton cuiture iz practised are quite sufficient, being fully adapted to
the most thorough tilling of the ground. Though the field for improve-
ment is great, still the manner of growing the cotton iz not nearly so
defective as it has heretofore been the practice to represent.

Previous experiments carcfully conducted proved that
irrigation, especially in the later stages, is harmful to the crop
and weakens the fibre.

In conclusion, at the present juncture we are only in a
position to say tentatively, exotic cottons can only be cultivated
in favoured parts of Tudia; tree cotton cultivation is not worth
the risk ; varieties can only be improved in their own localities,
by the adoption of methods of selection and crossing and
that varieties can only be maintsined in a pure state in the
fields if the cultivators and traders are willing to observe the

needful precaution.



CoTTON BULfIVAIIUI IN THE CENTRAL
PROVINCES AND BERAR.

BY

D. CLOUSTON, ESQ., M.A,, BSC., -
Deputy Director of Agriculture, C. P., NAGPUR.
:0: ‘ '

The area under eotton cultivation in these Provinces has
‘increased from 1,837,767 acres in 1866 to 5,821,041 acres in
1907. It now occupies a luger area thar any ‘other crop,
rice being second in importance, ‘with an area of about 4%
million acres. The great incredse in material prosperity
that is every where evident in the cotton-growing districts of
these Provinces is largely due to their extension of cotton
cultivation. This extension is directly due to the rise in prices,
coupled with seasons of light vainfall favourable to cotton, which
has resulted in making cotton move profitable than wheat, linseed,
gram, sesamum, and other minor crops which it has replaced.
_ In Berar, where about 44 per cent. ¢f the cropped area is already
under cotton, and where the demand for fodder crops is very
great owing to the very limited area available for grazing, the
area under cotton has possibly almost reached its maximum. In
the Central Provinces, on the other hand, there is still .consider-
able room for expansion both in the present cotton-growing
districts, as” well as in some others where cotton only figures as a
minor crop at present, »

The short-stapled cotton, which is tow almost universally
grown, is admirably suited to the soil ‘and climatic conditions
‘which obtain in the cotton-growing tracts. The fertility of black

13
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cotton soil is proverbial. Tt varies in depth from 2 to 12 feet,
and in texture and colour from the doep fine-grained and almost
jet-black soil of low-lying fields to the shallow grey soils of the
higher land containing more sand and lime-stone. The latter
gradually merges into the forwer, the grading process being
largely due to the cffect of water. The cultivaticn of cotton is
mostly restricted to the better classes of soil but owing to the
great boom in the cotton trade and the consequent rise in prices
of late years, cotton is now often grown on the light inferior
soils. In these latter soils it can only be grown profitably
while high prices prevail ; any considerable fall in prices would
result in the substitution of sesamum or some of the smaller
millets which make less demand on the plant-food of the soil.
The climate of the cotton tract is drier than that of tha
rest of the Provinces, and recent years of short rainfall have
been peculiarly favourable to cotton. The average raiunfall for
the last 40 years varies from about 32 inches in Nimar to 46 in
Nagpur. As therainy season extends over a period of 34 months
only, viz,, from the middle of June till the end of September,
the suiface soil gets very dry and begins to crack freely by the
beginning of November. The fissures increase in number and
size during the dry weather and injuriously affect the cotton
crop later by letting in the drought and breaking many of the
routlets. The only remedy for this is to do as much intercul-
ture as possible up to the time that the plants flower. This
secures a fine surface mulch which checks evaporation and the
consequent cracking of the soil. To succeed unlder these
peculiar climatic conditions, the cotton grown should mature in
about five months, so that at least one good picking is obtained
before the drought begins to be much felt. The two indigenous
varieties commonly grown, namely, Jari (Kativilayuti) and Bani
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{Hinganghat or Ghat Kapis) mature in about 5 and 53 months,
vespectively, while the only exotic that has given promise of
success is Upland Georgian which matures even earlier than
Jari.

The Jari, which is now almost universally growa, is one of
4he coarsest and shortest-stapled cottons produced in India. Its
origin is not well kuown. - Lt is said that the Jari growa thirty
years ago was comparatively a superior cotton, that it spun up to
16's, or even 20’3, and was in demaud in the Bombay market for
export to Eugland.  The present Jari falls far short of this des-
cription, Its staple is coarso and short, at its best it spins up to
10’s oaly, and it no longer finds a market in England, not
being suitable for use in the Laacashire mills, The introduec- -
tion of the coarser strain is said to date from about the year
1873. In rhat year a white-flowered cotton, which was said to
give 50 per cent. of clean cotton, which ripened early and which
wus a most prolific yielder, was introduced into Berar from
EKhandesh., The first cultivators of -this new introduction, having
vbserved that the sesd possessed a sharp beak resembling a
thorn, and having concluded that .it was a foreign variety,
named it Kutivilayali, or ‘ thorned Euglish.’ This Kativilayati
preved to be a most vigorous grower aud a big yielder and
readily adapted itself to the soil and climatic conditions of
thess Provinces.  Its botanical designation is Neglectum
roseum and Neglectum roseum Culcthica, there being two types .
with white fHlowers but the one giving a slightly better
lint than the other. The Jari which it bas largely supplanted
was most likely of the two finer-stapled types, viz., Negleo-
tum malvensis and Neglectum werum, mixed with a fairly
high percentage of Bani, (Gossypium indicum) which was the
predominant cotton in those days. The percentage of the
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coarser type in this mixture bas gradually increased until the
Jari of the present day contains from 70 to 80 of the coarser,
i.e., the Roseum type. The reasons would seem to be that
Kativilayati is & hardy cotton and a big yielder and that despite
its coarseness it finds a ready warket at a good price both fer
export and for the use of Indian mills.. It is exported mainly
to Germauy and Japan, wheve it is found very suitabe for
mixing with wool- in the manufacture of coarse woollen
fabricz; in this country the existence of a large quantity of
machinery especially constructed for dealing with short-stapled
cotton also gives it an artificial value. The ryot, recognising
that Kativilayati is a bardy cotton, suffers less than other
varieties from the exigencies of the climate, and gives large
fluffy bolls with a very high percentage of lint to seed, prefers it
to the finer types which have less bulky bolls. The good
cultivator in Berar, who selects and gins his own seed, chooses
ouly the big fluffy bolls, i.e,, bolls of the Roseum type. The
percentage of the coarser types in this mixed cotton known
as Jari is thus gradually increasing at the expense of the
finer. -
While the coarser types of Jari are thus ousting the finer,
the Jari mixture is at the same time -ousting Bani. Bani,
Hinganghat or Ghat Kapas is a cotton of long staple and silky
fibre. The -percentage of lint to seed is about 26 compared
with 32 per cent. for the finer types of Jari and 40 per cent. for
the coarser. Tts staple is about 1in. in length as eompared
with 1 in. for the coarser type of Jari. In 1878 there were
1,558,426 acres of Bani grown in Berar and only 629,653 ‘
acres of Jart; in 1906, there were 2,558,320 acres of Jari and
only 639,580 of Bani, In the Central Provinces Bani has
.puffered even more. ' Of the 1,536,900 acres under cotton last
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year, there were ouly 58,011 of Bani. This variety,. formerly
known as Hinganghat or Ghdt Kdpas, had earned for itself a
name, and was exported in large quantitics to England long
before spinning and weaving had made .much headway in
Indin. When grown pure, it was suitable for spinning 40’s,
At present the bome of Bani is the plateau districts, extending
in a horse-shoe shape from Nimar in the West to Chanda in
the East. That plateau includes most of Buldana and Yeotmal
and part of Akola in Berar, and part of Nimar, Wardha and
Chanda in the Central Provinces. In Chanda, where it is grown
as a cold-season crop, it is known as Chanda Cold-Season Jari;
it is known as Nimari in Nimar, as  Hinganghats in - Wardha
from the tahsil of that name in which it used to be largely grown,
and as Ghdt Kapds.in the Berars and 'the Nizam's dominions.
This plateau is mostly situsted from about 30 to over 100, miles
from the railway. Where the eommunications have been im:
proved by the opening ap of new lines of railway as in Wardha,
Chanda and Nimar, Jari is fast encroaching oun the Bani tract,
end the cotton now grown there iz much mixed with Jari, In
the niore isolated 'parts. of this tract.,‘bov‘vever, Bani ig still
grewn ulmuat.pure. The very best cotton sent to the Akols
market at the present time is Ghdt Kapds (Bani) from the Nizam’s
dominions beyond the Painganga and from Basim, s taluk of
Akela.  Would Jari pay better than Bani if. grown in the Baui
tract, is a question that is often asked.,” Judging from the facts
that in that tract buyers give only Rs. 2 or Rs. 3 move per
khandi of Bani Kap4s than for Jari, and that the outturn of
Jari is recognised to - be ‘somewhat higher than that of Bani
ordinary years and still higher in years of drought or of exeessive
rain, we believe that Jari would be the more profitable variety
at present prices. Bani-growers, however, like other cultavatord,
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are a conservative class, they know no other variety and will be
slow to introduce even a more profitable variety.
The only othor cotton grown by ryots in these Provinces is
Upland Georgian, an acclimatized exotic introduced about 30
years ago. It is equal to Bapni in length of fibre and will spin
up to 40's, but it has deteriorated very much in strength.
The total area under pure Upland Georgian in sll theso
Provinces will not exceed 100 acres. The other cottons that have
been tried on the Nagpur Farm on an experimental scale are tree
cottons, the various annual species from other Provinces and new
and acclimatized exotics. ‘The tree cottons that bave been tested
have without exception proved failures;- others are still being
tried. Of the various .species of indigenons cottons from other
Provinces, not one has been found equal in profit-yielding to the
local varieties. The finer-stapled varieties such as the Bombay
herbacerms take from 7 to 8 months to mature, and are not,
therefore, suitable for our climate with ita short rainfall for
reasons already explained. Some of the early-maturing meglee-
tums, all short-stapled species, thrive well, but they give a
smaller outturn than the local Jari and their fibre is equally
coarse. The unacclimatized exotics tried or at present under
trial, including American, Afghan and Egyptian varieties, have
“given little kcpe of success. By sowing Egyptian in April or
May with irrigation a small but unprofitable outturn of lint of
weak fibre was obtained. From the many trials made with
these cottons, it is evident that a variety which takes 7 or 8
‘months to mature has no charce of succeeding unless sown before
the vains; but as irrigation is available in the paddy districts
only, where owing to the higher rainfall the climate is unsuitable
for cotton of any kind, it follows that there is little chance of
keing able to introduce such a variety, he it ever so desirable.
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Of the acclimatized exotics Buri is far. the most promising
yet tried. It is an acclimatized typs of American Upland, the'
seed of which was obtained from Bengal 24 years ago through
the Unspector-General of Agriculture. This cotton bas loug’
been grown in the Sonthal Parganas of Bengal under the name
of Buri and is said to be the best foreign cotton tried there. It
has been successfully grown on the Nagpur Farm for the last
two years, and gives remarkably big bolls and the staple is very
good. Several private cultivators, to whom small guantities of
seed wers given last year, are already sending in orders for as
much Buri seed as they ean get as they wish to try it on a
larger scale next season.. Botanically it resembles Upland
Georgian, but matures 3 weeks later. It is snitable, therefore,
for our short rainfall. Khan Bahadur Bezonji, Manager of the
Empress Mills, who inspected the growing crop of Buri aud to
whorm samples of the different varieties of cotton grown on the
farwa, incloding selected and unselected Upland Georgian and
Buri were afterwards sent for valuation, described Buri in the
following terms:—* The best outturn we have found is Buri
which should be paid the greatest attenticn to. The staple ia as
geod as fully-good middling American. T believe the yield per
acre will be very great and if it can be successfully grown, the
Jari would soon be ousted.” He calculated that it would spin
up to 40's and that ite value per bojha of 345 Te. was Rs. 150
with Jari selling at Rs. 90 and Bani at Rs, 130. One particular
atrain of selected Upland Georgian was valued at Rs. 5 more
than the unselected.

With the exception of Upland Georgian and Buri cotton,
the former of which has been a partial success only, and Buri
the success of which is not yet assured, all attewmpts to introduce
Yong-stapled cottons in these Provinees have failed for reasons
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already explained. -The Agricultural Department, therefore, in
considering new measures for improvement, has wisely directed
its efforts mainly to the improvement of the quality and outturn
of the local varieties chiefly. The general stheme of improvement
includes, (1) plant-to-plant selection of seed of all indigenous
and exotic varieties likely to do well in these Provinces; (2)
hybridizing ; (3) the trial of exotic varieties; (4) manurial
experiments; and (5) the distribution of pure seed of im-
proved varieties to the ryot through the agency of cotton seed
farms, . ) .
Plant-to-plant selection is earriod out on the experimental
stations under the direct supervision of an agricultural expert.
Cotton is grown on special aveas for gelection ; the land is well
waoured and carefully cultivated ; the plants are thinned out so
as to give them pleaty of room for their full development. A
few cf the very best plants out of thousands are then selected as
mother plants of which the seed is to ba kept .for propagation.
In selecting the plant, its shape, vigour of growth, its freedom
from disesse and inséct pests; and.the quality of its lint are
all considered. The cotton of each plant that stisfies all
these conditions is. stored im a “separate bag and weighed ;
the cotton of all plants that fail to give a certain weight
of livt are afterwards discarded. The seed of esch plant that
pasges all theso tests is sown in a separate line, and frqm ench
line mother plants are agrin selected next year. In nature like
begets like; the offspring of any one mother plant should be
good as a whole, i. ¢., they should be true tu type; but some
will always be found to he more prolific tban the mother plant,
others will be found togive a finer Jint. By carefully inspecting
the individual plant and by selecting the very best year after
year, the strain is gradually improved.” This work is now re-
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ceiving very careful attention st the experimental stations and
it is certain that much good will come out of it.

Some progress has also been made in plant-breeding, but so
far no definite results bave been ohtained.

Trials also continue to be made with exotics, Buri and
Upland Georgian receiving tpecial attention. There is good
prospect of the former being successful.

The only manure used for cotton at present is éattle-dung,
but the supply is very smnll, as in the cctton tract there is
wuch less grazing and fewer cattle kept per acre than in other
parts. A purt of the already inadequate supply is used for
fuel, especially in the cotton-growing districts of the Central
Provinces ; consequently experimenis are now being earried
out at the agricultural stationa in order to test the effestiveness
of other manures as crop-producers. Cattle-urine, conserved by
the dry-earth system, is found to be equal in value to cattle-
dung, and measnres ave being taken to induce cultivators to
eave this valuable part of their manure which they have totally
neglected so far. Artificial fertilizers are also heing tried and
from results already obtained there is zood reason to hops that
nitrogenous fertilizers (such as nitrate of soda and sulphate of
ammonia) can be supplied very economically to cotton grown in
these Provinces. The results’ obtained last year from a series
of experiments in -which wnitrate of soda, superphosphate and
sulphate of potash wers applied to cotton, gave the results shown

below :—



202 THE INDUSTRIAL CONFERENCE.

QP B © W oo
*S80O ag Uy
1P D S -
+ + 4+ + 77
. o : H : : :
o0y aod < 0 e ]
sunuew
0 180 ¢
30390 EEEEEEE
8108 A : : : :
aad eseaaoep < & & > 2 :
puse osearour _ R N R -
0 on o « ()] [\ [~
Jo onmA B4+ 4+ ]+
gt 22888 8§ 2
03 anp siq} ® &N &= -
ay 98EaIDep
pus aswaIoUy + + 4+ + 11+
" ax0w aed’ - -
=
u0y0n-peeg 2 85 8 & 8 8 3
-8q[ ac -] K -+ o« D =
ar wmynQ
4
[
2
A
e o
B &
s 2 8 5 g
@ o = @ . @
- @ Be e S <9
S w ® =5 ©° = °
g °o 2 w A o 5
: -]
= g £ B 2 £ . H
5 3 ¢ @ s 5 g
2 & £ 25353 e
e &4 & A MmO ANA
jo1d - M 2 ¥ e O = ®©

The conclusions to be drawn from these experiments are :—
(1) that nitrogen alone is deficient in this particular soil and that,
from an economic point of view, nitrate of soda is a highly pro-
fitable manure; (2) that the cotton crop is not materially
benefited by applications of potash or superphosphate without
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nitrogen ; (3) that when potash and phosphate are applied alorg
with nitrogen, the value of the increase is not sufficient to cover
their cost; (4) that potash and phosphate, applied together or
singly without nitrogen, rerult in a dead Joss. Another fertilizer
that should do equally as well as nitrate of soda as a manure for
cotton is sulphate of ammonia. The cotton manured with it at
the Akola Experimental Station has this season done better ever
than that manured with nitmte, though the final outturns have
not yet been ascertained. If it is found possible to produce this
useful manure at cheap prices as a bye-product of the iren works
to be constructed by Messrs. Tata & Co., we believe that it wilt
give a fresh impetus to cotton cultivition in these Provinces.
Another line of work, which is receiving due attention
from the Agricultural Department, is that of establishing cotton
seed farms, from which pure and selected seed can be distributed
to the ryot. Theee seed - farms have already been in existence
for the list three years, and bave met with a considerable
measure of success. The land belongs to private cultivators
who supply the manure and  labour; the Department of
Agriculture sends an Agricultural. Assistant to supervige the
cultivation and to advise the owner as to its management. The
owner guarantees to follow the improved methods of cultivation
prescribed by the Department for seed productior. The Depart-
ment on its part gusrantees to cun.pensate him for any loss he
may suffer thereby. The cotton'is ginned on a Platts’ gir driven
at a slow speed by a bullock-gear. The seeld is purchased, and
distributed by the Department. As the policy of the Depart-
ment is to encoursge private enterpriss, the Assistant in charge
is withdrawn as soon as it becomes evident that the owner is
capable of managing the farm successf'ully without bim ; but
the Department will continue to supply the owner with a fresh
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strain of selected seed for the experimental stations each
year. It will also continue to assist the owner to find a good
market for his seed, either by purchasing it for distribution as
at present, or by advertising it widely for him. This line of
farming should prove to be a most profitable one for the owner
who can establish a reputation for supplying superior seed. It
will, at the same time, be a great boon to cultivators who at
present, often experience great difficulty in getting good seed for
sowing. Seed farms also serve as demonstration farms where
the best methods of cultivation are practised, where new manures
that have been tested at the experimental stations are tried on
a field scale, and where all the most desirable cottons, including
new crosses and varieties, can be grown before distribution to
cultivators.

Thiese, in brief, are the maasures that are being taken for the
improvement of cotton in the Central Provinces and Berar. As
yet the work has but begun, but steady progress on these lines
should have far-reaching effects. It will enable the cultivator to
procure supplies of pure and improved seed of .the indigenous
varieties and of such acclimatized long-stapled varieties as are
likely to succeed in his tract. It will enable the local manufac-
turer to procure hetter lint of the present short-stapled Jari and
of a purer form of Bani ; it will, we hope, also enable bim to
obtain Jocally a larger supply than he does at present of the
long-stapled varieties instead of having to import them from
America, as he is compelled to do under existing conditions.
The work of improving this, our. most important crop, is thus
being conducted on sound Swadesh- lines.




CULTIVATION OF COTTON IN BERAR.

BY
W. V. CHANDEKAR, ESQ.,

Taksildar, Darayapur (Berar).

r—p————
INTRODUCTION,

When you view the industrial situation, Gentlemen, the first thing
that forces itself on your attention is the primitive condition of the pre-
mier industry of the country. 1 mean the Agricultural Industry, the
industry which supports more than 65 per cent., according to Lord Curzon
80 per cent. of our population and on which we must depend for our
subsistence as well as for the raw material of our chief manufacturin
industries, .

I rejoice to see the greatest landlord of all in India, namely, the
Government, is recogunizing his duty and has taken, and is taking,
measures to spread a scientific knowledge of Agriculture, by means of
colleges, experimental farms and such other measures, to free cultivation
from insect pests and to introduce new and valuable forms of the Agri-
cultural industry.

Few people talk of the Swadeshi mo t in tion with
Agriculture. But rveally that is the industry. which most requires the
application of the true Swadeshi spirit, for on it are based all ounr. possi-
bilities of manufacturing industries. (The Hon. Mr. Vithaldas Damo-
dher Thackersey, in his Presidential Address at the Second Indian
Industrial Conference,)

The small Province of Berar, koown in days of ‘yore by
the name of Vaidarbha, has been famous for its cultivation of
cotton, It gret some of the best varieties of the plant yield-
ing a fine and strong fibre. It was the home of the once cele-
brated Jadi and Bani varieties which flourished to a large ex-
tent and affordeda superior sort of material not only to the
will industry in lndia, but also to that in England.  'When
England was unable to get cotton from America in the sixties
of the last century, the cotton of Berar supplied the deficiency
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to a considerable extent in quauntity and quality as well. In
view of these ¥acts, the statement made by Mr. Vithaldas
Damodher Thackersey that  if the mill" 5fndustfy flourishes in
‘Western India, it is because the Gujarathi is acknowledged on
all bands to be the most efficient cultivator of cotton in India”,
Tequires to be modified to some extent. - '

AREA UNDER THE CROP AND ITS EXTENT.

2. Berar is pre-eminently a province of agriculture and
amongst its agricultural products cotton stands first. Nearly
two-thirds of the culturable avea is now grown with cotton. Its
cultivation has immensely and very rapidly grown during the
last ten years as will be seen from the following table :—

Area in acres. Remarks,

1896-97 . 234,709
1897-98 ' 2,150,709 Year of scarcity.
1898-99 2,471,123 -
1899-1900 1,084,418 Famine year.
1900-01 2,521,651
1901-02 2,689,201
1902-03 2,765,635
1903-04 2,851,000
1904-C5 3,069,000

 1905-06 3,197,900

3. The increase is observable in all the * districts but it is
‘mosbin the districts of Amraoti, Basith and Yeotmal. In the
latter two districts large tracts were lying fallow and have
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recently been brought under the plough. The taluks of Wun,
Kelapur, Yeotmal, Darwha, Maogrul and Pusad have contri-
buted a great deal towards the increase. For sometime there
was a belief that these tracts were not suitable for the produc-
tion of cotton, but recent experiments have removed the mis-
apprehension. Most of the land in these tracts is what may
be called virgin soil and hence the cultivation of cotton is found
specially paying. Even in tracts where cotton has been sown
since days of yore, more land is being- brought under its culti-
vation to the exclusion of other crops—more especially Jaori—
the staple food of the province. 1 have remarked above that
the increase in the area under cultivation is observable all
through the province, and the following table bears this out.
It shows the increase in the area brought under cultivation in
the several districts of the province.

1866-67. 1904-05.

Acres. Acres.
Akola ... ol 406,862 743,268
Amraoti 182,183 715,127
Basim .. . 62,241 360,059
Buldana 195,113 421,768
Ellichpur 309,172 348,551
Yeotmal . - 131,161 478,211

DECLINE OF THE INDIGENOUS VARIETIES.
4. It is satisfactory to note that the cultivation of such
a useful article for trade should increase to such an extent, but,
it is to be regretted that along with the efforts towards the’
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increase of area there have been absolutely no endeavours to im-

prove ite quality. This kas resulted in tle deterioration of the cow-

modity produced aind the fair name of the province has sutfered.
5. The evil seems to have been recognized as early as

1867. Dr. Hume then remarked :

The subject of cotton in Berar is one that requires immediate super-
vision. It has been left in the hands of ignorant Kunbees who have no
thought for the morrow, but grow whatever pays best at the time The
Khandesh variety is being grown largely to the ousting of other varieties
to the most certain ruin of the Berar cotton trade. At present they get
from Vilayati Khandesh sn early crop, also a large one, getting three or
four pickings instead of two or three as they get from the indigenous
cotton. They get Rs. 3 or 4 a bale less in price than for the indigenous
cotton, but the greater bulk compeusates much more for this small loss.
But this apparent prosperity will be short-lived, for it is only by mixing
this Vilavati Khandesh cotton with the indigenous cotton that merchants
can get it accepted.

EABLTEST VARIETIES. )

6. The earliest varieties grown in the province were Jadi
{Chanda Jadi) and Bani. The former was a cold-weather
variety, fine and silky, staple 11 inches. The latter was sown
at the beginning of the raing, fine and silky, staple about 1
inch. Later on eame into existenca Jadi sown at the beginning
of the rains, hard and prolific, coarse, staples about § inch.

These have been described as under :(—

Jadi :—Tall sparsely branched plants. Lower branches long,
slightly ascending, median upper sparse, more or less drooping, becom-
ing Buccessively shorter apex of simple stem much produced. Leaves
dark green, strongly heliotropic. Bractiolis triangular, entire or slightly
toothed npwards. Petals reflexed, yellow or white.

Bani :—Tall sparsely branched plants. Lower branches long,
slightly ascending, median and upper sparse, short, more or less droop-
ing, becoming successively shorter, apex of simple stem much produced.
Leaves yellowish green, entire to three lobed usually, lobes broadly ovate.
Bracteoles triangular, entire or slightly toothed upwards. Petals redexed,
yellow or white. Cotton scanty and fine in the most typical examplea.
(Mr. G. 4. Gammie.)

THEIR QUALITY AND OUTTURN.
7. Both Bani and Jadi yielded long staple. The lint of
‘the formér was uniformly fine, more glomy\ and silky tkan that
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of the latter, though its outturn was comparatively less. Both
the varieties ripened late.. Bani was wmore delicate and was
lesa adapted to stand the fitful changes of the seasons. Both the
varielies continued to grow in the province and comwanded good
price in the Bombay market until within the last forty-five years
when they were ousted by the plunt now known as Kantabilayati,
Bilayati, Houri, orr New Jadi. ‘ ‘

8. Thi~ vaviety in recent years has become very “popular
becanse of its sturdy character nnd ability to stand both exces-
sive rnin and partial drought.  Says Mr. Gaskin :—

Jedi is popular because of its bardiness and - certainty, its heavy
yield (1,000 Ihs. seed cotton giving 330 lIbs. lint per acre), the ease with
which it is picked ap and the fact that it ripens early and so can be placed
on the market in October.

9. 1In 1896-97 there was an early cessation of rains as bas
been the rase in the year we bave heen  passing through. Tbe'
rains stopped in September and yet the cotton yielded » harvest
of from 8 to 12 annas. Even in the carrent year the outturn
varies from 6 to 16 aunnas according. to the soil and other cir-
cumstances. Another peculiarity of this variety is that it yields
a bumper crop with a rainfall of 20 inches evenly distn-ibu‘bed
t.lnouéhont the season.  Bulk for bulk its yield is _much larger
than that of the old Jadi and Bani though the .staple is much
‘shurter and less glossy. The old varietios come intor market in
Javuary and February, whereas the new plant ripens much
earlier and enables the eunltivator to line his coat with silver in
the months of November and December, These circumstances
‘mostly bave effectively thrust ‘out the old indigenous varieties of
cotton,” The change, it is sail, came rhout in this way, ,

10. With a view to improve the cottou cultivation in ‘the
province Government jotroduced the seed known by the name of
Bilayati or Houri. 1t is also called Jadi in some, provinces, but

14
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Ifconsider it has tobe distinguished from the old Berar Jadi
variety known as Chanda Jadi. The seed wae distributed gratis
to try its growth and the experiment proved that the variety
introduce® was suited to the scil and the conditions of the coun-
try in such a remarkable manner that before long it became
popular among the agricalturists to such an extent that the old
varieties were completely forgotten and driven out. In connec-
tion with the introduction of this -variety Mr. Gaskia observes
“ that by tha irony of fate the very cotton which the Govern-
ment endeavoured to eradicate became known as one which they
had introduced. Could confusion of ideas go further ¢”

11. According to Mr. B. P. Standen, C. L. E.: * These
are hardy plants which can be cultivated with success in any
part of the province where the soil overlies trap and draing
early and the temperature of the cold season is not so low asto
kill the plant in December.” According to him Jadi (the local
Houri) bas thrust out the old indigenous varieties Bauiand
Jadi * because the former even in the most favourable years
pays better than the latter.” The same officer is of opinion
that the cultivation of Bani on ‘the Ghats south of Berar is
@ue to a spirit of conservatism on the part of the cultivators
rather than to any prudential ccunsiderations. .

12. ¢ Not only does Bani yield a smaller proportion of
lint than Jadi (Houri), it gives also, under the most favourable
circumstances, s smaller average crop, being more liable to
damage from the vicissitades of the season.” Such, ia shoit; are’
the circumstances under which the old famous Berar varietics of
cotton have dwindled and disappeared. Jadi as ~sown in these
‘provinces, is a mixture of the following four varieties :—
(1) Bossypium neglectum malvensis ; (2) Gossypium: neg-
dectumy vera ; (3) Gossupium neglectum rosea'; (4) Gossypiumy
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. neglectum rosea cutchica.-—The “ Agricultural Jowrnal of Iudm, ;
page 188.) : ‘. S
. CLASBIFICATION OF SOILS.

13. The soils of Berar have been classified under. sevem
heads known in the local language by the name of (1) Kali—
deep black soil ; (2) Marwand—black ordinary ; (3) Paudhari—
white, adjoining the village habitations and popularly called
Akhars ; (4) Cliopan or Chikani—land over which a - avhite sub-
stance gatbers in the rainy season and is mostly deveid of pro-
ductive capacity : (5) Malai—alluvial land formed by floods ;
(6) Pivali-—yellowish ; (7) Kharad Barad—rugged and stony land
of inferior quality. Of these the fivst, the third and the fifth,
viz., the black soil, the white soil adjoining the village habita-
tions and the alluvial formed by the floods of river are specially
adapted for the cultivation of cotton although it is capable of
growing in all the seven varieties detailed above. The difference
is purely one of degree. :

PREPARATION OF THE SOIL.

14. Plonghing :—Unlike the white scil adjoining the
village habitations, and the alluvizl, the deep black soil doeg not
require to be ploughed every year for the cultivation of cotton,
For its better cultivation it is necessary td. plough - the other
-warieties of the soil. It is carried out with an implement,
Naugar plough, to which are yoked two to three pairs of bulle,
The imnplement consists of a \block of bent wood two cubits
long with a curve in the middle, close to which is attached an
iron bar T pointed at the front, and is parallel to it. The
iton bar is fixed to the block along -the tooth (Dat) paralll to
it and is longer than it by 2 span and 'is enclosed by an iron

-ving.. T6 the straight block is.attached. a polé to which ther

-bulls ane’ yokad.
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15. .Although the black soil may  not be ploughed every
year, it needs ploughing at least once every three yeéars. The
ploughing is undertaken to make the soil soft so that the seed
may have no difficulty in sending down its roots deep. Amnother
object with which this operation is wade is to tarn up the
land inside out in' order to'bring up down strata so that the
eeeds may thrive better, The operation is as costly as it is
difficult and tedious, requiring hard and strenuons work. Its
‘cost is nsually Rs. 16 per tiffan of four acres or Rs. 4 per acre.
Four wen with three pairs of bulls are required ‘to"ploug‘h,
three men to drive the threa pairs of hulls yoked, and the fourth
#0 hold the handle in order that the iron bar may go on working
straight.and deep. Itis the force of this man that drives the
“bar deep. ' )

' 16. Harvowing :— Another measure adopted towards the
-same end and which has to be repeated annually in all soils is
tilling ggrag - It is carried out with an implement, harrow
ET, consisting of a block of wood with two teeth at either
- end to which is nttached a piece of iron bar FIT and a pole to
yoke the bulls. The first operation, viz., ploughing, is usually
.cavried out soon after the harvest. When done at this time it
-i8 more economical and less tedious. Two pairs of bylls are
.enough to carry it out. ‘The latter, harrowing, is undertaken
on the New Year'’s day—CRaitra Shudka Padva—nand is continued
‘and repeated till the commencement of the rains, The plough
- 18 worked usually nnce but' the harrowing has to be dJone at
least twice. The first working, technically known as Vahi (T1€1),
4s called Ekarni (@Ti"ﬁ), and the second Vahi, which is done
crosswise, is called Dubliarni (¥W). The more the land is
-Barrowed the better it becomes fit for cultivation. The last
working of the harrow is called the Jambluel Vahi and is usual-
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1y undertakeri when the monsoon bursts and isa prehmmary to
the sowing operation. v

The cost of harrowing .Ekarni and . Dubharni‘ is
usaally Rs. 5 per tiffan of 4 acres. A pair of bulls. with a man
harrows a tiffan - of 4 acres in three days. The Dubbarni is
undertaken a month afterwards in order-to allow: the earth to
be soaked with the sun’s rays before the second turning.

17. Manuring :—The most common manare is the drop-
pings of cattle and the refuse of the stables including cattle
arive, They are collected and deposited in waste land adjoin-
ing villages. Many stack them in pits specially made. Most
of the agriculturists make use of it within four or six mionths
-of their émking, but n few allow it to rot for a year and then
it is removed to the field and epread across it befgi'e the
harrowing begius. - : ' :

18." Another mode of manuring .is to allow the flocks of
sheep and goats to stand over the field for days so’ that their
droppings and urine may fertilize the land. . Cows, bulls and
other cattle are similirly moved ‘ from plice to place in the -
fields for the same purpose in the hot season. ¥

19. Human excreta is also used for manuring. Its use,
however, is confined to fields adjoining the village lands and
known, as remarked above, by the name of Akhars. Powerful
‘and valuable as this manure is, the villagers get it absolutely
free. The fields adjoining the. giothau—habitations—are the
public latrives of the villagers. To them they resort for purposes
of nature throughout. the year and hence the Akhar fields are
-looked upon s of great value, With . plenty of rainfall at’
‘seasonable intervals an  Akhar field yields doubls the ~out-
turn of distant fields. Hence Akhar ﬁelds always fetch a
higher price than the others.
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20.. :Other manures are'unkn>wn. The modern: science of
agriculture is yet a sealed book to the Berar agriculturists, and
happy will.bé the day when . it is opened to them. -

. - The manure eollécted in pits and sticks is removed to
the fields ‘and is spread overip a° number of places in small
heaps. - This is usually done soon bfter the removal of the crop
and about the month of Falguna-Shimga. These heaps are spread
over with a shovel all .over the field before the harrowing begins.
The harrowing mixes the manures with the soil reducing it to
minute atoms and assimilating it

. . HECEETEN B .

22. The improved method of manuring which has recently
been adopted -in a very few individual eases requires to be pro-
minently mentioned.. It consists: of - fertilizing the land at the
time of sowing by the same implement with two additional
sarates fry attached in front. 'Fhe manure made uwp of stable
refuse and. cattle - droppings is pulvérized and the powder is
droppad through the front sarate gry just as the seeds are
dropped in the hind ones. The effect of this mode is that the
seed drops and takes root exactly in theispot manured. This
method. is more effoctive and eeonomical but it is. said that it
has a temporary effect, just only for ove séason. The manure
spread in the old style has the power of foc ulmng for a longer
period, at least for three years.

23. At present the old niethod is more popular and js
considered more beneficial in the long run. The point is one
for the consideration of experts and for experiment by practical
workers, I consider both the methods have their advantages.
The latter, the newly adopted method, is yet in an experimental
- stage and provounced opinionas to its superiority or otherwise
over the former would be rather premature,
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24. There is yet another mode of ~ fertilization. Tt is
independent of manures and consists of sowing crops by suit~
able rotations. In the langnage of the .agriculturists, thé
method is known by the tochnical - term - Biwad. The fields
sown in the preceding year with sesamum, gram, wheat, lac;
linseed, are considered well adapted for the cultivation of cot-»
ton. If cotton is sown after sesamum it is said that the field-
has had sesamum Biwad. _It is the best Biwad. - Rabi crops:
Biwad is supevior to that of Kharif crops,.viz., jaori, turi, odidy
mugs, &e. But any rotation is preferable to sowing -cotton
after cottom in sucoessive years. o

: ROTATION OF CROPS.

25. T have known: of instances where agriculturists bave -
prospered in the cultivation simply by the punctilious adoption
of rotation of crops. Sbwing by rotation does “wot require
much. extra cost or labour in cultivation, yet 90 . per: cent. of
eultivators do not follow it because they ' find the cultivation

“of cotton after cotton according to their crude notions less
troublesome and more remunerative, .

This neglect of the radimentary rules of the sciance of
sgricnlture may be attributed to the easy- going. habits: of the
cultivating - classes who bave been immensely wantmg in the
spirit of industry and perseverance Lo

* SELECTION AND PREPARATION OF SEEDS,

26. The selection of seed for cultivation is known by the
mme of Alkabalka. At one time it was practised by .the
agricultorists extensively, - The mode adopted was to select
the best bolls at the second picking and stack the cotton in
a heap by itself. The cotton -was aeparately gmned and
the seeds so obtmned ‘were -reserved for sowing for the next
seascn. ‘
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The practice of harrowing has, for all intents and parposes,
died out though it is said that it is followed by a fow indivi-
duals in some villages towards Akote and Ellichpur.

Any seed is now considered good for sowing and no effort
is made towards selection. For sometime after the introduction
of ginning factories, seeds of machine-ginned cotton were look-
od upon as unsuitable for cultivation. But the prejudice is
fast dying out and now the sowing of hand-ginned seeds ia
more an exception than a rule. Experiance has proved satis:
factorily that machine-ginned seed is as good for sowing as thas
obtained by hand gins. The omission to keep a supply of seeds
before sending the cotton to market, often lands a cultivator
-im ditficulties, and these he tides over by purchasiog from Mar-
waries such seeds as he may sell and pay the price he dictates.

27. In view of thewe circumstances, it is becessary to
revive the old and useful practice of Alkabalka selection. But
this point will bo raore appropristfly treated under .the-head .
of improvements suggested. -

28. Cottun seeds presious to sowing are pamxed t.hrough
a sieve. A charpai is usually used for this purpose and cotton
seeds are rubbed over it. These are them bathed in a lotion
made of a mixture of black earth and catile droppings. In
some places they are bathed im a lotion of black earth ouly.
Some people‘prefer white earth for this purpose. This process
is undertaken to prevent the seeds from sticking to each other
and to fucilitate their dropping down with ease through the
Sarate. 1t is said that in times gone by the cotton sveds used
to be bathed in water mixed with asafeetida but the practice
beems to bave come into disuse long since, Such a procedure
is considered quite unnecessary because the seeds are not linble
to be infected by the insects before germination. The sowings
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begin with the outburst of the monsoon in the Mrig Nakshatra
falling usually on the 5th to the 7th June, and is continued
throughout ghat Nakshafra and also through the mext Nak-
shatra of Aidra. The time for the sowing. is called €I and is ~
limited to these two Naksbatras of 15.days each. Roughly
speaking, it has to be sown from the middlé of June to the
middle off July. In a few cases they sow cotton in the dust even
before the raing set in.

29, Beeds s0 sown germinate and ﬂoulmh well with a
seasonable and copious rain but’ oftentimes they are in fear of
being enten away by birds or being otherwise damaged. The
popular belief is that cotton kown in the Mrig Nakshatra yields
a bumper harvest, and hence it is that, as noted above; some
cultivators sow it in dvy earth even if there be mno rains in
that Naksbatra. ' .

30. The sowing is carried out by means of I;he'implement
called Doosa. It coynsists of a block of., wood like that of the
harrow with the teoth and the Pas—tho iron har removed. In

place of the_teeth nre putin pegs made of Babul wood. ,Theg
" serve to make the linex, over which'the eeeds drop, “Behind~ the
pegs parallel to them and at a distance of three cubits stand
two pipes of bamboos. Thess are called Sarate gry and through
them the seed is dropped. Five men are required for sowing
one to drive the * Donsa,” twa for dropping the seedsin the
bamboo pipes, and two to drive the harrows following the lines
sown Lo spread earth over thi seeds dropped in the soil. Often-
times the harrow behind the Doosa is replaced by a bundle of
Babool branches drawn across the lines sown. It is called
Fasati. Of late, the sgriculturists have taken to put up these
Sarates to the Doosa with a view to save time and money and
Tasati also is more freely employed ' towards the same end.
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The cost of sowing is on an average Rs. 5 per tiffan of
4 acres, '
GERMINATION.

31. Germination begins in four days, and the first two
leaves are put forth in a week. In a fortnight is undertaken
the operation of ‘putting fresh earth around the seedlings. It
is called Davaran. The implement used im carryirg it outis
called Davara, and is like the Vakhar, ercept that it is of smaller
dimensions to admit of its running between the two lines of
the sowings. An iron bar, Pas, isattached to the teeth ITAE{T
and it shoves on earth over the roots of the young plants.
Two Davaras are worked by one pair of bullocks driven. by two
men, The average cost is one rupee for a tiffan- of 4 ~acres. The
operation is called' Ekatashi Davaran in the agricultural dialect,
and is usually undertaken when the seedlings ars four’ ﬁnoars
high. When carried on 'when the plants bave grown aspan_
‘high, the operation’ is ealled Dotashi Davaran. The. difference
in hoth the operations is this, that in the former the implement
runy only omce in each line and that in the other it runs twice.
The latter operation affords more nourishwent to the young
Plants. s cost, however, is double - that of " the former. The .
Davaras are worked from two to four times in a season. The
more they are worked the better the crop thnves, receiving
more nourishment at each working. :

32. Anotber implement used for the same purpose is
called Doonda anl is similar to the Davara. except that the
former is larger in dimensions than the latter. The operation
made by it is ealled Doondan and is usually undertaken after
the Dotashi Davaran has been finished. Working of Davaran
and ‘Doondan is vsually begun in Shravar. and is continued up
till Ashwin, when the plants flower and. blossom, '
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33. Simultaneously with Davaran and Doondan is carried
out Nindan, the weeding out of the wild growth, and is conti-
nued il the plant ripeus and bears bolls, 5 )

34. Cotton issown by itself. But sometimes and in some
rare places and cases it i8 sown as a mized crop with tur. I$
is 80 s0wn in the proportion of 20 lines of cotton to one of tur:
Cotton is eown in lines at a distance of two spans. Cotton
planta are sown close to each other. It is usual to keep & dis-
tance- of about 2 inches batween each plant ; but this distance
is not emough and more distance is needed to les the plants
grow and spread frecly. When it is found that the sowing
bag been too close, some of the plantsare weeded out to enable
the erop to thrive. Plants sparsely placed thrive better and
yield a comparatively larger ontturn than those- allowed to re-
main very near to-each other.: '

35. The average outturn of cotton is 2 khandles, equal to
300 seers of 80 tolas per tiffun, of four acres and its average
murket value is Rs. 50 per khandi. It would thus appear
that an acre of land under cottnn caltivation - yields a crop of
Ra. 25 to the caltivator. The cost of eultivation is usually Rs. 6
and the Government reatal is Re. 2. Thus with a cost' of Rs. 8
the farmer is able to earn Rs. 25. This is aun ovdinary . yield
and is capable of being increased to double the  quantity and
price ar.d even more by the use of manures and regular and
systematic agricultaral opemt.zons

-36. The picking of cotton is usm\ly begun after the
Divali. The work is carried out by women and children. The
payment of wages for this purpose is made in kind. Abouta
twentieth part of the cotton picked up by the labourer was
‘given to him as his wages. This prsctlce is- still in vogue in
some places, but it has been replaced by cash payment in recent:
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years, . because the payment in cash is found more economical
to the cultivator. The usual rate of cash paymeat is annas 3
per maund of cotton picked. In fields with -a larger outturn, a
labouver is able to pick from two to three maunds. of cotton a
day, and thus earn a wage of six to nine anvas. But tha pay-
ment in kind enabled him to get 10 to 12 annas a day for the
same quantity picked. The twentieth part of the picking was
given for the first picking aud for the subsequent pickings a
higher proportion had to be given, with the result that the labour-
er. carried away the greater portion of the picking. To prevent
this the present system of cash payment has come into vogue.
DISEASES.

37. Uunlike Jaori the cutton plant is not liable to many
diseases. It thrives ov vigorously until the Hasta Nakshatra,
Rainfall during the first quartér of it renders the soil hard and
i8 not very beneficial o the plant. But the rainfall in Chitra
is miscbievous. In consequence of rain in that period flowers
and blosscmms borne by cotton plants drop down considerably.
Later on,io consequence of extreme cold, a disease ealled Chikta
infests the cotton plants, but it disupbmm as the sun grows
powerful in the day.

38. Sometimes owing to excessive rains in the cold wea-
ther, the cotton bolls are infected with insects. The agricultu-
rists know no remedy for it, and they look to nature for its cure,
and nature affords it. The general experience is that with the
clearing of theé weather accompanied by sunshine and heat the
insects die of inamition. A number of insects attack cotton.
These  have been described as under by Me. H. Maxwell
Lefroy : —

First, when the cotton plaat ia atill small and flowers are not yet

come, you will see that the leaves are sticky and the plant is sickly aad if
you look carefully you will see many small ereatures dark-coloured or
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yellow, like many litile grains, on the lower side of the leaf ; these cause
this sickness. In good seasons this disease- will go away and your plant
will become well ; many other insects will come to eat these little crea-
tures ; you will see these on the cotton plant, little yellow insects with
black spots like half a pea, and others. If the disease is very bad yow
should take ashes finely powdered and in the early morning when the
plant is ‘wet with dew, you should sprinkle this on the plants where the
insects are, specially turning over dhe leaves and putting it on the lower
side. Do this only if the diseasd is vbry bad snd will not go away, as in &
good season the plant will get better of itself. |

Aftev this and when the flowers are coming on the plant, you see
many plants get yellow and die ; they dry up and grow no more ; if you
pull up one of these and break it across near the roots you will find a
worm inside, & long white worm, very big and round, at one end. This
it is which eats your plant and kills it. When you find a plant dead like
that, no man can restore it but you are to gather all such plants, put
them in & heap and burn them, lest the insec;i come out, breed and multi-
ply and the young, which are very many, eat many more of = your plants,
1t you kill all the insects that infest and kill the young plants, there will
be no more to continue eating your plants later on-; so your field will be
full of good cotton and there will be no empty places., .. .

At this time another insect, green in colour like a little worm, comes
in the top shoots and tying all the leaves together, kills them ; you
see then the withered leaves at the top of each shoot and if you look you
will ind the worm. This too you must take away and burn, leat it in+
crease and eat all your leaves and you get no cotton at all. You will find
this and the white worm in the stem at the same time, and then the cotton
bolls begin to grow and swell' before they open. Theee . are eaten by
worms, oue a pink worm long and slender ; the other a short thick worm,
black and white with many spots. These eat holes in your green bolls
to reach the tender seeds within and feed on them ; you are to go often

. to your flelds when the bolls are green and look for these worms, When
you see a boll that ie sick, or discoloured, or that has holes in it, there
you will find the worma. 1f you leave these worms, they will come out
when they are big, and will breed apd multiply til your field is full of
worms ; these will est your, bolls, and when you come . te gather cotton;
much is yvellow and dirty, very much has been eaten and many seeds are
spoilt.  You do not get much cotton and much of this is dirty and bad.
This is because of the worm ; if you go to the fields when bolls are green
you will see it. Therefore you are to pick off the first bolls that get
worms and so strive to stop the many worms that will come later, If you
can destroy them when they are few, they will not be able to multiply and’
eat many of your bolls. Every two worms will bring nearly two hundred
more, 80 You can seo that you must kill the first at the cost of a few
first bolls which are already spoilt if you wish to get more cotton. Many
cultivators do not know these things because ' they never look in their
tields, when the boMs are yet small, and the cotton is not ready. Then,
when they go to pick the white cotton, they find little, and much of whas:
they find is dirty and does not sell well. This should not ‘be and you
are not to let the worms eat your-cotton when you can kill them whila-
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they are few. Kill all these, the ficst that come, and you will see good
-cotton in your fields.

MEASURKS FOR IMPROVEMENT,

39. Having detailed the different processes of éulti\'ation,
manuring, picking and outturn, the next guestion that demands
our attention is the improvement of ecotton cultivation. The
improvements have to be carried out with two ends in view—
(a) increase in outturu, and' (4} improvement in quality,
‘Simultaneous and covtinued sustained efforts in both the direc-
-tions are needed.

40. Experience has shown that the outturn from the
~variety Kata Vilayati which is also called Nagpur Jadi or
Howi and which continues to be sach a great favourite has
been gradually declining. Many alarge and krowing landhold-
er with whom Y have had occasion to talk oo the subject has
noticed the decline and has been deploring it. This decline
‘mnust be due to a variety of causes, but the ‘chief cause to
-which it may be attributed is the selection or rather want of
selection of sved. .

41. It has also snffered in quality. For, whereas in for-
‘mer years the Jadi cotton was suitable for counts of 16’s to 20s,
it can now barely spin 10’s. Mr. Gaskin, 1. C. S., Deputy
Director of Agricalture, C. P,, is of opinion that * under the
system of selection practised by the ryot, the finer varieties,
Malvensies and Vera, are deliberately thrown away and the
coarser roseas retained.”

42 The old Berar indigenous varieties of Bani and Jadx
~—Chanda Jadi, were capable of yielding a superies. quality of
cotton. They produced lint .capable of spinning up to40%a
“The Manager of the Empress Mills, Nagpur, classes Bani ]
-equal to middling American.. He eays that - ¢ it will spin ap
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to 32’8 easily and 40's ‘with difficulty.” Muv. Gaskin is of opi-
nion that * there has been littlo, if any, deterioration in Bani.
When grown at its best and grown in the old stnonghblﬂs_ of
the plant, it is capable of spinning up to40’s “ and is probably
as good as it was 40 years ago.” If the old varieties were supe-
rvior in quality, the new variety excels them in gquantity as will

- be apparent from the following table :—

1)

OUTTURN PER ACRE. *

Uncleaned Cotton. Lint, : Value,
Jadior Houri ... $501bs. | 1551bs, l £208"
h (33 per cent.) 4id.
Bani .. .. 250 lbs. 70 lbs, ' e
- | (28 per cent.)

43. Now that the cotton mill ibdustry has tremendously
increased throughout India and shows signs of fucther expan+
sion, the necessity of improving both the old and new warieties
is becoming greater day by day. Even in our small province a
new spinning and weaving mill” bas . come into existence last
year at Akola, thanks to the indefatigable and energetic effort
of Rao Salieb Deorao Vinayak and his band of workers. Signs
are not wanting indicating a desire to extend them. With
their extension both the long and short stapled cotton are
bound to have a demand such as never existed before. In view
of these facts a revival of the old Baui and Judi vavieties re-
quires to be undertaken. That they are capable of growing in
the Berar soil cannot be questioned. The remarks of Mr,
Gaskin on this point are very pertinent and worth quoting.
He says :— : i : ‘

« 1 gee now with my more intimate knowledge of the country, what
I did not; realize hefore, that, owing to the physical peculiarities of the
Berars, good reasons exist for this seed (Bani) proving a suceess in some
Jocalities and yet not enswering in other parts of the province, And this
rather confirms the view I have already expressed of the impottance of
trying to.improve, by seed gardens and other es,; the indig
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produce of eacli tract, the suitability of which to the soil and the climate
has been established by long vears of local experience. In the almost un-
tathomable black cotton soil of the Poorna valley the seed did not answer,
and there is reason to believe that the statement of the people that the
Jadi (oid Chanda Jadi) plant there grown is the class of cotton best
adapted to the peeuliarities of the eoil, is correct and the importance of
making farther experiments will not be lost sight of. Attention will be
given to improving the Jadi seed which hundreds of years of cultivation
have proved to be well adapted to the rich land of the valley of the Poorna.

44. Attempts are being made iy the expevimental farms
at Nagpur to improve the cotton varieties by acclimatization
and hybridisation. Tie upland Georgian variety of cottop has
been acclimatized on the farm during the last ten years, sﬁ;\d it
has been distribnted in several districts of the Central Pro-
virees and Berar, where it is repovted to have done fairly well.
(Fide C. P. Farm Reports.) 'These efforts ave of use and valuo
in their way. But I would suggest that it would be wmore
beneficial, and is likely to lead to better practical resulta if
move concentrated and continned efforts ave m:ude to regen-
erate the now defunct races of the old Jadi and Bani varieties.
These require to be revived and developed with crosses and
fertilizers, Efforts in this dirsction are being made in the
farm at Nagpur. * Baui is one of the pavents of five of the
seven crosses experimented and it is hoped . that the crosses
while inheriting the good gualities of tbeir parens Bauvi, will
show greater vigour of growth and yield better.” Similar
efforts are needed. to develop and improve the Honri
or Bilayati now in vogue. For scientific men are of opinion,
as Professor Gammie said, that ‘ the progeny of plants which
are artificially eross-fertilized are usually more fertile than their
parents. This proves that cross-fertilizatior. is  really = of great
service to the plants”,

45. Experience“ has so far shown that foreign exotic planté
.do not thrive in Berar soils. In view of this fact it would be



W. V. CHANDEKAR, E8Q. 225

only prudent if efforts are wade to develop and improve the
indigenous and tried local varieties by crosses, fertilizers aud
more improved methods of caltivation carried carefully, system-
atically and steadily. .

46. Along with the selection of cotton vs.netles suit-
able to the scil and climate of the country, it is becessary
that the seeds used to grow the plants should be well
selected. Unlike the Oudh sgriculturists, in the Berar agri-.
culturists there exista “alack of appreciation of the, benefits
to be derived from choosing seed from the best of the
produce.” When the cotton bas been picked up, it is sent into
the market wholesale by farmers small and large, -There is
abeolutely no attempt at keeping a portion of the produce for.
seed for the next season. In the ginniug yards cotton from all
places and of all sorte is ginned promiscuously and the seeds also
8> stacked. These reeds are purchased in the, beginning of the
monsoon to sow in the next season. It is no wopder if the out-
turn and quality of the variety should deteriorate day by day.
To remedy this the old system of Alkabalka, noted above, requires
to bo revived, It conmsists of picking up the best holls in the
field at the time of the eecond picking and stacking the same
separately. - The cotton so picked is ginned separately and the
seeds aro preserved for sowing at the next season, The work
could be done by the District and Taluk Board members. Most
of them ave large land-owners and their efforts in this direction
ave bound to be successful.  If they follow the practice in their
fields and preach it in their circles, a vast change for the better
will be apparent before long.

47. The opening of seed depots and thexr working on lmes
indicated by Mr, W. H, Moreland, Director of Agriculture in the

Umted Provinces, will be a step towards the same goal and its
15
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adoption in Berar will be productive of much practical good.
The assistance and co-operation of the local bodies, District and
Taluk Boards and Municipalities, in this behalf could be enlisted -
with ease. Another body of persons who should be employed
to carry out these measures are the ex-pargana officers—tho
Deshmukhs and Deshpandes. They represent the old landed
aristocracy of the provinee. - They wield a large influence within
their sphere and it would be only proper that it should be freely
utilized to improve their lands and incomes as well as those of
their neighbours. At one time they were the revenue officers of
the provincs, but now they are only political" peﬁsioners. They
are looked upon as a link between the Government .and the
people ; and no agency could forward the measures for the
improvement of agriculture better than these ez-pargana officers.
Government could enlist their aid and co-operation for the meve
-asking, as the status of those persons is likely to be elevated by
Government taking them into their confidence.
MANURES.

48. Next after the selection of seeds comnes the question
of manures. The province of ‘Berar is pre-eminently a black
soil tract and Mr. Clouston is of opinion that “black cotton soil is
especially deficient in nitrogen.,” The deficiency has to be made
good by manures. These are of two kinds: (1) bulky manures
such as cattle dung, and (2) artificial manures such as saltpetre.
The former is known to the agriculturist and the latter requires
to be made known. The first acts slowlyba.nd the second quickly.

49, Although the Berar cultivators have been using cattle
dung, manure to a certain extent, yet there are reasons to
believe that they have not fully appreciated its value and
importance. For the larger quantity of cattle dung is made use
of asfuel. It is doubtful if the ashes of the cattle dung so freely
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burnt are carefully preserved and used ds manure. Ih view of
this fact it is necessary to bring prominently to thé ‘notice of-
agr iculturists that *the manurial value' of the ashes of cattle’
dung i is shown to be considerabls'in cotepdrison’ with no’ manure.:
‘The ashes appear to be almost equal -iti value tojrd the dung
from which they were derived.” Two-thirds of the value of the
cattle dung are therefore lost when it is used as fuel. This means:
a loss of Rs. 14 per 160 maunds. - "It is very questionable whetber
" the fuel cakes made from this qusntlt.y of dung would be worth:
this sum.” '

50.' Land in Berar has been wnder cultivation for ages and-
has naturally suffered in its productive powers. - It will continue’
to do so urless it is sufliciently manured with cattle dung,  “In
cattle manure, intelligent farmers in any country should recognize
a cheap product of the farm that is always available in arable
cultivation, which will produce good crops, gradually enrich the
soil and improve its physical texture.” - Experiments tried at the
Nagpur Farm have proved that * land manured from year to yeat
with cattle dung restores its fertility. Bulky organic manures
of this type (cattle dung) have, therefore, a definite value quite
irrespective of the results they produce in the year of applica-
tion, for the Jand to which they are applied ‘acquires a fertility
which it would take years of cropping to exhaust. It would
be ditticult to state the money value of fertility a.cquxred in this
way, but it certainly has a very real value as every practical
cultivator knows.” The experiments have further eatablighed
the fact that for black cotton soil ordinary catble dung is the
cheapest manure. ' * The results for four years show that cattla
dung givés better results than any of the other manures in the’
year in which it is applied and th&t tho cumula.hve eﬂ'ect ‘of its’
residues is also greater.” :
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51. In addition to the bulky manure of slow action it is.
necesaary to apply artificial manures of quick action to secure &
full cotton harvest. Experiments bave proved that for the
black cotton soil an artificial manare rich in nitrogen can be
applied with profit. For cotton nitrate of suda aad sulphate
of armonia are considered the best fertilizers. It must not be
forgotten that these quick-acting fertilizers have disadvantages
of their own. They exhaust the soil in a short time. To prevent
this the simultaneous application of cattle dung is meeded.
“The ryot should be at least able to apply it (cattle duug)
to his cotton crop at the rate of one ton per acre. The ryot
who will supplement this naturl fertilizer by & top dressing
of about one maund (82 w.) of nitrate of soda, immediately
after the plants are thinved out, will find that his profits are
enormously increased thereby.”

52. For the improvement of cotton fibre the manure of
potash is considered especially suitable. Mr. Clouston has
noted iu his paper on “ Fertilizers for Cotton” that  the coarse-
ness of fibre would seem to be due rather to the absence of
potash than to the presence of nitrate of soda. The cotton
grown on all four plots to which potash was applied is
classed as fine. This may be taken as something more than
a coincidence, corroborating as it does the results of American
experiments which prove that potash manures iwprove the
quality of the lint.”

52. The methods of conservation of cattle-dung manure
are defective and faulty and these require to be improved as
stated belew :—*“ (1) The urine as well as the more solid excrets
should be preserved ; (2) the manure should be stored in pits
and slways kept moist, but should never be allowed to get
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over-soaked ; (3) the marure should be well rotted before it is
applied to the land.”
IMPROVEMENT OF PLOUGHS,

53. * We do not advocate new ploughs,” said Mr, John
Kenny at the First Indian Industrial Conference. But even if
‘this be not advocated, it is necessary to try them side by side
with our local indigenous ploughs and -ascertain the results of
their working. English ploughs have been, in recent years, ex-
hibited to the Berar agriculturists but they have not been
worked in a manner 80 a8 to drive home their superiority in
practical working. The English plough goes deeper and pre-
duces better results, but its adoption is beset with practical
difficulties. First, its price is very bigh. Secondly, should it
get out of r'e'pairs the local village smith "is unable to mend it.

"Thirdly, it requires more power to work it than the country
plough.” Tt is, however, necessary that - the implement and its
working should be exhibited on a larger scale and the ryot

“ enabled o' test its effocts. I would suggest that a plough shoulil
be supplied to each taluk and that it shouid be worked at first
in thiy eentral villiges for a week every year. The eco- opent.lon

* of local revenae officers to carry this out could be enlisted.
Uther improved implements and agricultural apparatus should
alvo be suppliel and worked out with the aid of the same
agericy, without telling the ryot that  his ancestors. for thou-
sands of years were all wrong in their ideas of ploughing and
sowing and agricultural work in general.” Much couid be done

" to improve the present modes and unplements by the exhlblhon
and trials of the new ones. .

_ GUPPLY OF CAPITAL, ;

.« 54, Like the Ukited Provinces, Berar is a province *of

small holdings and high interest; the cultivator himself has



230 THE INDUSTRIAL CONFERENCE.

little .or no capital and the rate of interest is prohibitive.” These
circumstances handicap many a cultivator wishirg- to improve
his soil and cultivation. . Want of capital has heen a great
difficulty to the cultivators all over India, and Berar is not free
from it. The cultivator is always in debt. He wmakes over the
"harvest to the creditor and carries on his ft'xﬁure -operations on
fresh advances received, Oftentimes he pledges his future crops
to enable him to carry on the agricultural operations of the sea-

son. - This method of raising the loan is known by the name of
Laoni and under it the agriculturist practically sells his crop at.
» rate less by far than that obtaining in the market. No attempt-
has yet been made to save the cultivator from this plight. In

other parts of the country efforts have been made in this direc-
tion both by Goavernment and the people and these have proved
successful to some extent. The .establishment of Co-operative
Credit Societies is & measure which has given relief to the agri-

culturists in. those parts of India where they have been thriving.
In Madras these societies have done a very useful work.. People

have heartily co-operated with the :Government in making
popt;lar»the work of the societies, It would appear that they had
a nucleus of the new societies in_their ald Nidhis. Even the

. money-lending classes there have come forward to advance
ﬁlie cause of the Cé-opera.t;ive, Credit Societies. Says Mr.
P. Rajagopalachariar :—* I have seldom mét with opposition
from. this class and in a great many cases they gave me active
help .in starting these sccieties to their pecuniary detriment.”
The remarks of the Hon. Mr. A, E. Castlestuart Stuart are still
mcere encouraging. He says:

The fact that the rural money-lender and local Nidhis have shown
themselves friendly to the young societies is encouraging and there is not
the least reason why they should be otherwise. In this presidency, the
large majority of money-lenders are not professional Shylocks unconnect-
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ed with the land and with no local mterests but are for the most part
the lending agriculturists of villages who, by superior intelligence and
enterprise, have risen to the position they hold as the financiers of -their
poor brethren. The rates of interest they charge for loans are by no
means, as a rule, exorbitant, havmg regard to the security offered. - The
Madras Sowcar has played and is playing & weeful and important part in
village life and there is no reason avhy he should not, a8 a member of his
village Co-operative Credit Socxety, play an even more important part in
the future.

55. The Marwanes are the most promment money-
lenders in Berar. But they too have become large landholders
owing to their ?ong domicile in the provinee ad also in con-
saquence of the nature of the tramsactions: :they» -carried on;
The firms of Shri: Bam Shaligram, Raja.Gokuldas and. many
others are no longer "'mere money-lending shops. | They have
become holders. of extensive tracts of good land all. over Bevar..
Even among the Kunbi and Mahomedan agriculturists has'
grown up a class of persons “who by superior intelligence ard
enterprise have risen to the: posxcnon of the ﬁnancum of thelr
poor brethren.”

56. It would thus appear that the condltlons of Berar are:
not quite unlike those of Madras where the credit societies have
been flourishing 8o well. They would thrive in this pr(;vince,
too. A few have been established in the Akola District. But
they could hardly meet the requnirements of the province and it is

- necessary that there should be quite a number of them all over
the province. Thisis a work in which the local leaders, the
Industrisl and Agricultural Associntions, the Government, and
the so-called ! Lokamanyas’ and ¢ Deshabhaktas’ are alike interest-
ed. Persistent and continued work to this end carried on from
one end of the year to the other will result in far-reaching bene-
ficial results. .

57. As observed by Mr. W, H. Moreland :  The provision
of cheap capital is very much the most important agricultural
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improvement that can' be suggested. The capital required by
the individual cultivator is small, but the aggregate amount
requived is very great: while the supply must be made
promptly and on terms that the cultivator can aecept.” Such
a provision could be secured by the establishment of the Credit
Societies and I appeal to the local members of this Conference to
take early steps to start them on 'an extensive scale in our
province, : : . :

58. - Addressing the eilg and gentry of the Yeotmal District,
the Hon Mr. R. H. Craddock, the Chief Commissioner; has said :
“ There are many things which the Government cannot do with-
out your help and there are ‘also many things which you cannot
do without the help of the Governmient. If there be co-opera-
tion between the two, what great results might mot be achieved
iR " agricultural improvements, in industry'and in “education.”
Let us all then combihe, and, as the poet_has raid, * Act, act in
the living present, Heart within and God overhead,” ‘to' achieve
these ends.

Lol o2 o0 oo 22 24



' THE HAKD-LOOM 1N AHMEDNAGAR.

BY -

THE REV.MR. D.C. CHURCHILL, AHMEDNAGAR.
——t e

In this paper I shall try to give some of our attempts and
results with work with the hand-loom in Ahmednagar.

In January of 1902, I received & commission from the Society
which I represent to * find or produce ” a hand-loom which will be
suit.ablé for the weavers of the Abmednagar District. This was for
the purpose of starting a school of weaving which should lead even-
tually to a livelihood for many of the famine orphans in the care
of the American Mission. 1f you will include the work we have
done in the field of warping and dressing, we can say that we
have been at work to carry oat that commission ever since.

Before purchasing any Tooms I visited ‘the Madras School
of Arts and the Basel Mission Weaving Establishments in three
cities on the Malahar Cuast and many other places where other
than Indian hand-looms were in use and largely on account of
the opinion of Mr. Chatterton and hecause the Managers of the
Basel Mission Factories were looking for better looms than the
English fly-shuttle (Swiss pattern) which they were then and
are still using. I came to the opinion, I will not say conclusion,
that the chief requisite to make hand-weaving in Ahmednagar
profitable, was a good hand-loom. -

We began by the use of an Indian pattern of the English
fly-shuttle loom and subsequently bought two of the Basel
Mission pattern. This-loom was invented by John Kay in
the latter part of the 18th century. Tt is uow made in a
great variety of forms and qualities by a great many people,
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but, in its essential principles, those of the shuttle drive aod
beating np motions it is the John Kay loom, the forerunner
of the powe# loom, in  use For moreé t.h‘an. a pentury. It is,
therofore, interesting to read Mr.. Chatterton's * Supplementary
Note on Hand-weaving” accompanying Government Resolution
No. 4434, in which he says that he has found no loom better
suited to the general run of Indian hand-mude cloth than the
English fly-shuttle loom.

v That is the experience of many men who have laboured
long and earnestly in trying to find and introduce a good
hand-loom into India. That is alsoour experience in Ahmed-
nagar. Let us make a profound salaam to the memory of
John Kay and wonder why the wonderful, mechanical 19th
century did not improve upon the work of his hands and
mind in the field of hand-weaving.

“ Fools rush .in where angels fear to tread.” We in
Ahmednagar were only beginners in weaving experience, but
we soon mnde up our minds that that loom was not good
enough or fast enough to weave the lugade and sari at a
psyi_’ng rate under ordinary conditions and as we could find
none better in the market we began constructing one in
which the picking was automatic, yet simple, the shuttle being
driven in each direction without the use of cams, springs,
pawls, clutches or anything of the kind, the reverse taking
place solely through a system of levars with their ends.ﬁrmly
jointed to each other. To reduce breakage we introduced =2
spring tension .for the warp which has been widely copied on
other hand-looms and vwhich greatly reduced brenkage. We
were able at that time to weave about twelve yards a day of
coarse dungri, while with the John Kay type we were able to
weave about 8 or 9 yards. Our loom ran at a speed
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of about ..110 . picks per -minute and we were using
pative hand-made warp which wes_good in quality but which
was not well beamed.- It then became evident that the product
of only twyelve yards a day was not due to the lack of speed
in the loom but to other things too numerous to mention here,
but chief among which was the badly beam-ed and arranged
warp. We therefore left the loom largely in the hands of the
weavers and applied ourselves to the warp and to making a few
changes in the loom as they were suggested by use in the school.
Ina yeér the speed had, risen to an average of 130 picks and the,
product per day by one weaver had risen to 23 yards, our best
record for any one day being 33 yards. We then mads a test
covering six months in which five boys averaged 23, yarcis per
day each during that time. ~ Meanwhile, we léarngd for a fact
that no loom alone could put hand-weaving on its feet but that
the use of any good loom must be combined with good warping,
dressing and pirn-winding apparatus. Many other experimenters
in India have come to these conclusions during the past few years
and they mny now be accepted as a basis on which to build.
But I shall confine myself to the squéct of the loom in the
present paper. .
In the weaving of coarse cloth of one yard in width we were
80 successful that when gur attempts to weave saries of 45 and
50 inches in width proved little more encouraging than by the
use of the English fly-shuttle, we were very much disappointed.
Mr. Chatterton about this time purchased some of our looms for
the new factory he was about to start in Salem, but they were
ordered of & width-beyond any which we had yet constructed and
I pointed out to Lim at that time that the shuttle drive, while
workirg at o better rate than anything heretofore produced, was
based on principles which could never attain the highest speed
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mechanically possible in a hand-loom. As Mr. Maxzwell has
adopted this principle in his Salvation Army loom and as many
other experimenters have copied it and will doubtless speud
much time and money on it before giving it np as we have, I
might here state its defect.

In such lpoms (where the motion of the shuttle is derived
directly from the motion of the sley) the picking rechanism
begins to act when the sley has nearly reached its back
positicn and the shuttle does not leave the picker until the
-sley has reached its back position, This is just as the shuttle
has partially entered the shed.

The shuttle must ncw make its entire movement across
the full width of the cloth during the time that the sley is
moving froua its back i)oeitioh to its mid-position and if
the sley is moving to and fro with a smooth motiou (approx-
imating “ harmonic motion ” as wust te the case if high
speed is attained) this time will be about one-fourth of the
total time of one “pick,” or a complete to and fro movement
of the sley. It will, therefore, be seen that if the shuttle can
be made to start when the sley is at its mid-position,
on its backward movewment, instead of at its back position, it
(the shuttle) will bave one-half the entire time of one pick
for traversing the cloth, instead of one-fourth. A perfectly
timed pick may, therefore, ‘'weave cloth of approximatel:y twice
the width, at the same number of picks per miinute, as a
loom working on this defective principle.’

A power-loom approximates a perfectly picked loom, as
to the timing of the shuttle drive, and the English fly-shuttle
1oom may be perfectly timed in the same way by a very
skilled weaver, but because of human imperfections and by
becoming tired with the monotony and etress of weaving, he
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loses much of that perfection of timing his movements neces-.
sary for fast weaving, and drops to & much -lower speed to
avoid mistakes, .

In Ahmeduagar, therefore, we have left these prmuple&
and believe that we will make progress in hand:weaving by.
the use of more perfectly adapted mechanical principles. -

The direction of our efforts is Jetermined largely because
we have become convinced of the following pointa,

1st. That the power and skill required to perform the act
of weaving light cloth at a rate which c¢an compete with the
power-loom, as at present constructed, is. entirely within the
eapacity of a weaver when the advantages of hand-weaving are
taken into consideration.

) 2nd. That the English fiy-shuttle loom does _not begm to-
realize the possibilities of hand-weaving as to speed;, wear and.
tear on the warp and so forth and that this loom presents too:
small an advantage over the Indian hapnd-loom to make the-
possibility of its supersediug the latter at all convincing,

3rd. That for fine cloths there is no hetter iban the,
English fiy-shuttle loom on the market and if the hand-weaving.
industry is to prosper theve must be a better one and that.
if a much better one can be found and the Indian warping .
methods much improved, as most of those engaged in hand-.
weaving believe is entirel:y possible and. probable, we may.’
expect the continuance and prosperity of the hand-weaving
industry for many generations to come,

4th.. We believe there has yet been no serious attempt
improve thé existing hand-weaving apparatus in India and tbat‘
the time has come to do it. By * gerious attemps ” I mean - that.
the energy, ability and .equipment pecesrary to make sound
mechanical improvement: in a well-founded industry have never-
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been brought to bear on the Indian or any other hand-loom in
the way that such energy, ability and equipment have been used
to develop the power-loom and its allied apparatus. We believe
that such serious attempt is absolutely necessary, side by side
with the study of ‘the Indian weaver and his materials and pro-
ducts : of what he will and will not do and can and cannot do.
Such attempts as those of the Hattersley Company of Black-
burn, England, to produce hand-machinery have been exceeding-
ly helpful to us here in India. In mechanical perfection it will
be many years before we can hope to approach the work of
this Company, but their set of apparatus with- us fails as it
has failed elsewhere in India because there is no connection
between the makers of the apparatus and the weavers who
are to use it, and the former have no appreciation of the
requirements, likes and dislikes of the latter, and last bat not
léast, because the designers are evidently builders of power-
machinery and pot of hand-machinery. Their loom is a
power-loom with pedals, and when considered as 'a piece of
weaving-machinery for a hand-worker, is about as near to the
mark as one might expect to get if he should order a bicycle
of a carriage-builder. A pheton with pedals would be a
comfortable thing to sit in and would present a good appearance
and workmausghip, but the gitter would get nowhere though
the vehicle was intended for transportation only. A bicycle
is a light unsafe machine. It will not stand alone. A much
too small three-cornered piece of leather serves as an uncom-
fortable seat and a delicate rubber air bag, expensive and
unreliable, serves as a tyre. ‘
All these defects’ the public puts up with and pays its
money for because the machine :gives cheap and convenient
transportation and that is what it is made for. The first’
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bicycles were made by curiage builders with carriage wheels
and like construction. I owned one myself.’

A modern bicycle is as far removed from a horse-drawn
carriage in design and construction as one can imagine a vehiele
to be. The carriage has changed little in thirty years becaunse
it is suitable for its purpose and method of propulsion. The
bieycle has been revolutionized in the same time, each succes-

. sive change, the wire spokes, the ball bearing, the rubber
tyre, the tubular low frame, and ‘the pneunatic tyre, haviog
been adopted bucause the demand was for transportation and
little else, by the limited power of the rider. There was no way
to increase that power. All that could be done was to utilize it
without waste, to the full. This has been done and we have
the bicycle as it Btands to-day. 1t is the most perfectly adopt-
ed man-driven mackine in exisience, and we can, therefore, learn
shuch that is useful from it when we fry to develop another man-
driving machine, the hand-loom, the usefulness of which is
limited largely because of the limited power available to drive
it, Epergy, ability and equipment, used persistently over years
have put the bicycle and the power-loom and every other useful
machine into useable form and we may not expect the hand-
loom to be anywhere aear perfoction- nntil the same thing may
be said of it.

With these points in mind I will enumerate some pf the
principles on which, and the directions in which, in my epinion,
the furtber development of the band-loom may proﬁt.ably take
place.

Any improved hand-loom must be capable of being run al
day, day after day, with ezse, by an ordinary
man, elss it will fail. In the design of such
a loom the ease of running must be kept:

1st. Ease of
runaing,
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constantly to the fore as the most important point: assuming of
course that good cloth of the kind desired must be produced in
any and all cases. v
To put it beyond the probability of being soon set aside in
competition with the power-loom, it should bave
2“%;;::;2”“ a speed: approximating tlat of the laiter.
; Mechanically speaking this is entirely pussible,
as the power required to put a thread through a shed is insignifi~
cant. It is the cumbersome methods and machinery now in use
to accomplish this khat demands the power, not the act of weav-
ing per se. :
3rd. Adapta- It raust be adaptable toall ordinary widths and
bility. .fineness of Indian hand-made cloth. . - . .
This does not mean - that the same loom must weave al)
these but that it onght to be capable of being designed to suit
the various kinds of cloth. .
If we assert that the English fly-shuttle loomn with cer-
tain attachments is the best hand-loom now on the markes
but that it is too slow, we feel under obligation to -point
out why, in our opinion, it is too slow and how this can be
overcome in any loom which may be an imaprovement upon it. -
Woe believe it is' of necessity too slow first because  the
timing of the primary movements relative to
Ist. Beparation each other depends on the precision of the
of primary move- .
ments. weaver at each event, nnd experience has showu
: that this fact very much limita the speed
attainable by any weaver, hour after hour, independently of his
strength, . : :
Eighty or ninety picks per minute seems to be the rate
at which the consensus of opinion places the runving speed of
& fiy-shuttle loom on a 45 ” reed. Our experiments carried on
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{ov more than a year with a new type of luom sbhow that 120 to
130 picks per minute ave quite within the capacity of boys
and givls for continnons work on a 45” reed when the three
primary movements are mechunically so conwected that their
relation esnnot change. ’ '

Second. The results of the tests in Cnlcutta Jast year and
© Mr. Chatierton’s report this year as well as
2ud. Occupation . . ,

of the hands our own experience, g to show that in a day’s

in driving run practieally all of the improved hand-looms

of this type are capable of an *“effective”

aumber of picts of from one-fourth to one-third the * ideal”

number, i, e., the nmambar obtained by multiplying the number

of picks per mivute by the total nummber cf minutes in the

working day. This smull peicentage of effective picks is due

te mrny eauses but is fairly uniform in amount in those looms
which drive the beater to and fro by hand.

The process of hand-weaving requires the unse of the
bands for many things beside drviring the heater and shuttle,
Even in the power-mill 2 wan in charge of two looms is fairly
busy filling shuttles, mending warp, cleaning eloth of loose
ends, &c., though he bas no temples to move. In the use of the
fyshuttle Joom whenever any of these things bave to be done
and we see that they cccupy from two-thirds to three-quarters
of the weaver's tiwe, the loow stops, not because the weaver is
tired or because thingy are in such shape that the process of
weaving might not continue, but because the weaver’s hands are
otherwise emgaged. We bave, therefore, during the past few
months constructed a loom which is run by the feet, on lines
determined by more than three years’ experiwent and trial in
his direction. This loom has not been constructed this way for
the purpose of running it faster than our eld loom in picks per

' 16
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minute, but for the purpose of freéing the hands of the weaver
to perform the duties:of refilling the shuttle, adjusting the
temples, throwing aside ‘a Lroken end, &c., while the loom is
running. We have also constructed this new Jocm and
abandoned the old in order to adopt principles which are
applicable to the finest yarns and widest cloths.

We are able in consequence to get effective picks for the
entire day of from 50 per cent. to 90 per cent. of the *ideal,”
depending on the quality of the yarn used. '

I mention this here as a counter argument to those who
agsert that 80 to 90 * effective ” picks per minute are all that are
desirable or that are humanly possible in a hand-loom.

As I have said above, I agree with those who think that

the  John Kay type of loom is the best

. In general all-ronnd loom at present on .the Indian
on speed.
mavket, but when such go so far as to say
that 85 or 90 picks por minate is the proper speed for a hand-
loom and that further attempts are in the wrong direction
or uunecessary, I do not- agree. Some investigators seem
to be against fast picking on principle. The word fast is
relative and it has not yet been determined what is fast
picking on a hand-loom. A .well-known writer on the hand-
loom was the author, some time ago, of an article in a pro-
minent Indian paper in which the loom with which my pame
has been associated was berated, apparently because he said that
it ran at a rate of 160 picks per ‘minute although, according to
his own figures, it had an output greater than any other luomi
that he had an acquaintance with. I cannot yet see what:
objection he can have against speed if it produces the cloth. ~Ol:),
course, there is a limit to the speed of any loom. If one system-y
atically increases the speed of the power-loom, he comes to 1.
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place before long where the wear and tear of the pickers, boxes,
bands, &c., is @ greater loss than the increased value of the out-
put. [ know of a power-plint. which formerly ran its looms at
200 picks per minute and which subsequently reduced the speed
to 180 picks and made money thereby chietly on account of re-
duced wear and tear. Will any one'say that to have come down
to 160 picks wounld have resulted in a-still further saving ¢ Did
you ever hear of the: Yankee who had stoves to sell and who
arged ‘his customer . to purchase one, guaranteeing that there-
by ‘he would save lalf .his fuel? The -customer—he
<could not have been a Yankee—finally decided to buy two
stoves and thus save it all. In the present state of
the art who shall say how fast a hand-loom shall be picked ¢
We have seen that the speed may easily approach that of the
power-loom even with the present kind of cumbersome, power-
absorbing shuttle-box, snd if some one will devise a simple
mechanical contrivance by wkich at least a part of the energy
of the moving shuttle is stored ard used for driving the réturn
pick, he will muke possible a speed in a man-driven loom beyond
the present or ordinary requirements hut are mechanically
entirely possible, and is. is . a. mistake. to. assume that 80 or 90
picks per minute in a band-loom is the limit.

To those who insist on the monotony of hand-weaving and
object to making a man into part and parcel
of a machine, I extezd a hand of syrapathy. -
This is an important subject but has no place
here. Certain it is that the lot of the weaver i8 not going to
be made more monotonous by putting within his hands the
means of doing his work in half the time. Weaving is
at best a monotonous process. It is the same thing over and
over again and there seems to be no emancipation from such

The humsn
side.
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a lot if one remains a weaver, except to acquire an educntion
and cultivation 4nd turm ome’s attention more and more
to the production of finer and more artistic kinde of
goods. A loom which is good for India will have within its
capacity these finer designs also, but this does not mean that a
good speed of pick will not be helpful.
This subject, of which the mechanical improvement of the
. loom is only the introduction; is tco important
Introduction of
improved looms to ke relegated to a paragraph at the end of an
among the people.  g1ready too long paper and must be considered

at, ancther time and place.




THE SALEM WEAVIHG FACTORY.

BY

ALFRED CHATTERTON, Esq., B. Sc,
( Contribated to the Industrial Conference held at Surat in
December 1907.)
——————

In the present paper I propuwe to give a brief account of
the origin and objects of the Hand-loom Weaving Factory which
was estublished early last year in Salem under the qrde;.s of
the Government of Madras, This Factory has attracted a great
deal of attention not only in the Madras Presidency but in all
parts of India; unfortunately, however, 1ts aims and objects have
been misunderstood, with thef result that the work done there
bas not exercised that influence over the movement in favour of
reform in the methoda of the hand-weaver which, we think, it is
entitled to, and which, in the interests of the Indian weavers
themselves, it should.

As far back as the year 1900, my attention was drawn to
fly-shuttle looms as an improvement over native hand-looms
by the then Deputy Superintendent of the Chingleput Reforma-
tory, and in the following year I set up about half-a-dozen fly-
shuttle looms in a shed in the School of Arts, Madres, with the
object of getting experience as to their working capacity and
data regarding their possibilities, 1 was aware of the existence
of the large weaving eatablishments on the West Coast belonging
%o the Basel Mission where fly-shattle looms are exclusively used,
and as Inspector of Technical Scheols in Madras I knew a number
of nission institutions where weaving with fly-shattle looms was
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taught. But in every case the work done on the looms was withr
comparatively coarse counts and the goods turned out were in-
variably copies- cﬁ the Bml MISSIOII' work. So far as I was
aware no attempt had ever been made to turn out purely indi-
genous cloths on fly-shuttle looms and it was to achieve this
object that I began the investigations. .From enquiries in
Madras I found that some attempts had been made by people
interested in the piece-goods trade, but that nothing had come
of them, and a Muhnmmadah ‘ﬁn:nA—‘Messm. Hajee Mahomed
‘Badsha Sabhib.& Co.—showed me the; results . of a very extensive
series of experiments théy were ‘undertaking in the manufacture
of Madras handkerchiefs: with- the domestic  hand-loomn manu-
factured by Messrs.  Hattersley & Sons. As their experiments
had ended in failure they lemt me some of the looms with which
to make further experiments and these looms may still be seen
in the School of Arts, Madras, amang the -discarded relics of
our various weaving experiments.. :

At the outset Madras handkerchxefs were taken upand for
two or three years we made great efforts to improve the various
details of their manufacture in the hope of being able to turn
them out at a profit. At first the handkerchiefs fetched poor
prices, but Iatterly we were able to command the highest rates
paid for them. Attempts. were also made to introduce
the manufacture of these handkerchiefs into some of the indus-
trial schools, but in every case the experiment ended in
failure and at the end of 1905, after carrying on the work for
nearly five years, it was found impracticable to make the fiy-
shuttle lcom a success on the lines along which we were work-
ing. We had, however, dcfinitely ascertained that it was practi-
cable to turn ont a much larger percentage of cloth on a fly-
shuttle loom than on the native loom, that a cloth of even better
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texture could be produced and that if the sizing processes could
be improved, there scemed to be some hope of the fly-shuttle
loom coming into general use throughout the : country, Our
want of suotess was largely due to trying to do many things
at one timo and to-the ditliculty of getting good weavers to
work regularly in the weaving rhed.

: In August and September 1905, I made a tour through
Bombay, the United Proviaces, and Bengal, and in passing
orders on my report the Government of Madras expressed their
willingness to. establish a hand-loom weaving factory for experi-
mental work either in Salem or Madura. - For a variety of
reasons tho former town was selected, and in February of last
year the Jooms and apparatus with which we were working
in Msdras were transferved to Salem and a new start was
made. Salem was selected, becanse, aecording to the- Census
Reports, there 'were over 8,000 hand-weavers in the.town who
were supposed to” be in a more ‘or less chronic state of
poverty, because the climnte: was considered suitable, and,
finally, because it - was conveniently situated:.in regard to
access from Madras—a matter of some importance in con-
nection with the supervision of ‘the factory, All the experience
gnined in running the looms in Madras was made use of in
considering the lines upon - which the Salem Weaving Factory
was to work.

The weaving problem was obviously a much more complicated
one than was dreamt of by Mr. Havell who, since 1901, has
persistently advocated the substitutfon of the fly-shuttle loom
for the native hand-loom, claiming that if that was done all
would be well with the weavers, that their mi'tput would be
doubled, and that they would gradually regain the enormous
volume of trade which has been surrendered to- the power-loom
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weaving factories, Optimism is essential if one is to endeavour
to raise the status of the hand industries of India, bat it must
be based on a practical knowledge of the possibilities of each
industry and not the result of ignorance. The dilettantism of
the artist is a poor eqnipment with which to endeavour to solve
the economic problems which the Indian manufacturer has to
face, and the Weaving Factory at Salem was started with a
perfectly open mind as a centre for experimental work in the
weaving industry and without the slightest idea of using it to
furnish data to support previously formed conclusicns.

Ina r(—;pc)l"/t on the results of the first year's werking of the
factory which was submitted to the Government of Madras, I
have explained that it is an experiment to ascertain whather
it is possible to improve the condition of the hand-weavers in
Southern India—

(1) by substituting for the native band-loom im-
proved hand-looms which will enable the weaver
to produce a greater length of cluth in a given
time without in iny way sacvificing the essential
characteristics of native hand-woven goods ;

(2) by introducing the factory system awmong the
weavers £0 that they may work under the
management of men with commercial and manu-
facturing experience and so that capital and
organisution may be introduced into the
industry to render the hand labour more pro-
ductive ;

(3) by introducing, if possible, improved preparatory
processes to diminish the cost of the | ,eliminary
warping and sizing which the yarn undergoes

before it is placed in the loom.
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Frowa this it will be seen that the Weaving Factory is not
a school for imparting technical inetruction in the trade, but
is simply for solving certain problems which have been
definitaly formulated and the future action of Government in
regard to the weaving industry will largely depend upon the
kind of soluticn wbich is arrived at. With the first set of
problems and the third set no one, I think, will disagree, but
a great deal of opposition has been raised to what is charac-
terised as an attempt to introduce the factory system with all
itg squalor and ugliness into what has hitherto been an artistic
bandiemft. JIf the hband-weaving industry is to be materially
improved, a great deal has to be done not merely in eunnec~
tion with the technical details of the weaving processes, but
also in connection with the tinining and education of the
woaver himself. In the design of woven fabrics there is im-
mense scope for artistic skill, but the production of these
fabrics in the loom is a purely mechanical operation and tha
hand-weaver is an urtisan and not an artistic bandicraftsman.
The production of solid bordered cloths is still beyond the
capabilities of the power-loom and for the very finest work the
native band-loom is still rupreme; but for the bulk of the textile
fabrics required hy the people of India, the power-luom represents
one method of mannfacture und the question which bas yet to be
auswered is whether altimately it will not represent the only
methol of wanufacture,

Those who stady the weaver in his house amid his ordinary
overyday surroundings, uiteri chort of work and nearly always
in the hauds of the cloth merchants in the bazanr, see little of
the independent artisan who is to be the industrial backbone of
this country, but much of the misery and poverty of his lot.
With the assistance of bis women and children he ekes out a
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miserable existence and his seeming independence is merely
irdolence and aversion to regular work. The imagination of the
artist casts a glamour over the wretched isolation of the weaver
and would have us leave him to fight = losing battle against
the prodncts of one of the Jargest and best organised induastries
in the world, talling him to work with tools which have been
discarded in other countries as inefficient. The purchasing
power of money in India is steadily -decreasing and in most
of the other tiades and industries the earning of the workers
are increasing. In the weaving trade at best they are sta
tionary and.in many plices are on the decline. Wil the
hand-wearer survive the stress of competition or will he be
driven, as in other countries, to seek a livelihood at other work?
The answer is doubtful. The fact -that he has survived so
Yong is in his favour and there is no doubt the transitivnal
period can be prolonged, ‘but it is still an open question as to
whether he can be putin a position which will cnable bim to
command the same wages for the same number of hours of work
as the power-loom weaver, or the blacksmith and carpeuter,
whose industrial existence iz not threatened by the prospect
that ingenious machinery will be .devised to supplant’ thew,
On all these questions, I have in sespect to the weaving
factory endeavoured to -precerve an open mind. and it has
only been called a factory and organised .it on factory lines
becanse it seemed to be the simfplest way of testing the
efficiency of new methods of working and of training a certain
number of weavers to carry on industrial experiments to =
definite commercial conclusion. As a Government institution
one can hardly kope that it will be a great commercial snccess.
Experimental factories cannot be run on purely commervisl lines
and there is no chance of establishing any sort of a monopoly
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which might erahle us for a time to obtain unusually profitable
work, S
So far .at Salem -we have mnot had time to tackle any
technical problems comnected with .the band-weaving industry.
All our time has been engaged in getting. together a sufficient
number of capable hand-weavers to really test the capa-
city of the various. looms. which have been brought to our
notice.. We have found that the hand-weavers of Salem, like
the ‘hand-wesvers of Madras, object to working in the hand-
weaving factory, and although their wages ave good their
attendance is unsatisfactory. This is inainly because the
weavers prefer to work jn their own homes assisted by their
women.and children and. dislike being subjected to the dis-
cipline and regular hours of working which must necessarily
prevail in the factory. Although the men can earn considerably
more than they do in their own houses and are ensured regular
and continuous employment, they much prefer the old system
and seem to find .steady employment extremely :irksome,, but
few of them are free agents and pearly all are in the hands of
the cloth merchants who, from time to time, make them advances
and receive the cloths they manufacture. Naturally; these gentle-
men view the experiments st the Weaving Factory with suspicion
and their influence hus all along been against us, . So far, there-
fore, we have had to work mainly with waifs and strays of the
weaving community, and the Assistant in charge of the Factory
has bad & long and tedious task in getting into it even some
semblance of order. Private individuals, however, have watched
our efforts, imitated our methods and met with a much greater
degree of success, and without any special advocacy on our part
& considerable number of -hand-weaving factories have been
started in various parts of the Presidency, but with what degree
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of success I am not able to state. The interest in hand-weaving
is mainly due to the Swadeshi movement and most of these
factories owe their existence to the enthusiasm engendered at
the birth of a new political movement. Whether, in the long
rurn, they will hold their own or nof, and whether, in conse-
quence, they will grow in size and multiply in number, remains to
be seen. Comparatively recently there has been a great deve-
lopment in the use of cotton checks for native elcthing and it is
largely to supply this demand that most of the factories were
started. The pioneer work in this diraction was done by the
Basel Mission Weaving Establishments and it is not improbable
that if the demand continues té6 grow to any great extent the
power-loom weavers will try to ent into the business and possibly
with success. In Madras, at any rate, there are two large hand-
weaving factoriss in Tondiarpet, both of which are manufactur-
ing mainly Madras handkerchiefs and in this direction the
proprietors assure me that they are doing better than with
native bhand-looms, but as no accounts are available it is
difficult at psesent to tell whether they have succeeded in
placing these factories on a fiem commercial basis, or whether
they have achieved little or nothing more than has been done
in the Government Weaving Factory. One result of our
work at Salem during the last 18 months is to furnish fairly
reliable data for the 6pin.ion that the weaver himself is nct
likely, within any reasonable time, to change his methods of
working and take to the fly-shuttle loom, and it seems alm ost
certain that in this pﬁrb of India the factory system will have to
be introduced if anything is to be done. In the North of India,
especially in the United Provinces, from enquiries which I have
recently made, it would seem that the weavers there are more
likely to take to improved looms on their own initiative and it
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does not seem to be altogether hopeless that there the difficulties
connected with the establishment of the band-weaver in a sound
econowmic position may be solved throagh the agency of Weavers’
Gailds or other forms of co-operative enterprise. It is not my
iuteution now to discuss these questions and I haveimerely men-
tioned them to indicate that in different parts of India is is quite
porsilile that the weaving pmblemb will be solved in different
ways. A ‘scheme which way be successful up noith wilk
prove a complete failure down here and vice verad.

1 freely invite criticism of our wethods of working and of
the way we are tackling the weaving problem, but I deprecate
all criticisia which is based on igoorance of our loeal conditions.
In Cunjeeveram, a large weaving centre, at no great distance
from Madras, the National Fund and Industrial Association bave
endeavoured to popularize the fly-shuttle loom and I Lave assisted
their efforts in so far that I have, with the cousent of the Board
of Revenue, lent them six fly-shuttle hand-looms, but the ex-
peviment has not been productive of any satisfuctory result and
the National Fund and Industrial Association bhave failed to
popularize the fly-shuttle loom, notwithstanding the fact that
they fully recognise its merits. Similarly, in the town of
Madurs, where the weavers are more enterprising than in most.
parts of the conntry, numerous experiniénts have been made with
fly-shuttle looms and I bave scen the most improved types of
European hand-loom such asthe domestic loom of Messrs.
Hattersley & Sons at work in the bazaar, but none of these
looms have caught on and plain weaving to-day is done in
Madura much in the same way as it was more than a hundred
years ago. It is not the expense which & good fly-shuttle Joom
entails wkich stands in the way, for in places wkere looms have
been lent thers kas been no esgerness on the part of the weavers
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to avail themselves of the loan. Finally, our experience in Salem
itself is dead agaiust any idea that the fly-shuttle loom: can be
populavised among the weavers themselves. They are ignorant
and conservative and in their eyes the doubtful nerits of the fly-
shuttle loom are insufficient to make them change their ways of
working. As the results therefore of our work at Salem and of
the observativns which I have been able to make whilst tournig
through other parts of the Madins Presidency, 1 am of upinior}
that the only hope of progress in this part of the country is that
outsiders will put their money into the trade and that through
their intelligsnce and energy it will be ‘placed upou a new
footing. : ‘ :

In eonnection with weaving in fly-shuttle looms the opiniod
has hitherto generally prevailed that fine cleths cannot be woven
on looms fitted with'the fly-shuttle attachment, because owing
o the greater strain only comparatively coarse yarn which will
not readily snap can be used for the warp. This opinion has
absolutely no foundation in f«ct, as where the fly-shuttle looms
are desigued for working in fine counts no difficulty has beéen
experienced.” The great bulk of the work done in the Salem
Weaving Factory is in counts between 60’s and 100’s and T
should not have ths least hesitation in undertaking work in
higher counts if the orders were sufficiently large to make it
worth while. The fly-shuttle loom, no ‘matter what type,
must be constructed to suit the work for which it is intended
ard a loom which may do very well for' dungries or checks
may bo unsuited for fine counts and "it is mainly owing té
the neglect of this point that fly-shuttle weaving bhas made
so littla real progress among-the Indian weavers.

From the time when these experiments in weaving were
fivat started a great deal of attention has been paid to the varions
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forms of loom which have heen placed on the market and any
pattern which offered the least promise of success has been
thoroughly and carefully tried and I propose briefly to state the
results of the .observation. Work was started on -hand-
Jooms of the pattern generally found in mission schools
in the south of India and it was found in such looms that
although fly-shutile enubled the rate of picking to be greatly
increased yet the iucreased time spent in mending broken
threads in the warp almost eutirely -nullified its advantages,
One by one the defects of this loom were remedied, the
proportions were changed, the warp beam mounted on springs,
an automatic take-up wmotion was introduced and the picking
string earriel over a guide pulley, with the result that at
the present time it can hold its own in fairly fine weaving
against any loom which bas so far been brought to my notice.
In this loom there is nothing absolutely novel. It has simply
been proportioned in its various parts to suit the work te be
done and cave has been taken to prevent it becoming complicat-
ed. For instance whilst we were engaged in making Madras
handkerchiefs in which several colours are used in the weft it
was thought that possibly the English drop box might prove a
convenient addition to the slay but in practice it was found to
be no great advantage and the use of the drop box was discon-
tinued. In thaz English hand-loom,.as in the native hand-loom,
the picking motion is independent of the treadles which control
the shedding motion and the weaver must learn to jerk the
picking string with his hand when he has opened the sheds
eufficiently through the levers controlled by his feet. The loom
is in no sense automatic, but it is passible when the picking
strings are carefully adjusted to make from 80 to 100 picks per
mipute through a warp 54" wide. At the present time at the
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Salemn Factory where we use nobhing but country warps sized by
hand and provided with a lease and lease vods, to aveid frequent
stoppages ; to shift the lease rods a fairly long spread of warp
between the warping beam and the healds is necessry; and
“this is the most serious objection to this form of luom inasmuch
as it 1akes it very bulky.

It became obvious at a very early stage in the experiments

that the fly-shuttle siny could be used in the native band-
loom, and that wecould improve the rate of picking. I am not
now certain to whom the credit of first making this suggestion
is due, but it is a very important one, as it places in the hands of
the native weaver a very great improvement in nis loom, and
one which can be obtaired at a very small expense. This
modification has been largely tried and with considerable sucecess,
but it does not secure all the advantages of the frame-loum
pattern and is to be regarded rather a3 an intermediate stage
- between the Native and the English loom. Experience has
taught us that the greatest defect of this loom is the number of
broken ends which oceur in the process of weaving, and these
have been much reduced by putting the warp on an elastic
frame and by using brass reeds and healds with metallic eyes.
The healds and reeds we employ are obtained from Messrs. Jones
Brothers, of Blackburn, England, through their agents Messrs.
Hutheesing and Co. of Bombay. They are considerably more
expensive than native healds and reeds, but those who have
given then a fair trial cunsider that they are worth the money,
It is not an uncommon costom for native weavers to vary the
“closeness of the texture of their cloths by using reeds sot much
closer together near the edge of the cloth than in the middle.
The practice, if not actually frandulent, is net to be recommend-
ed, as it is calculated to deceive the unwary, but it is widely in
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vogua and is likely to render Euglish reeds unpopular unless
they are made to conform to this practice. The automatic take-
up motion is not an essentinl feature of the loom, nor is ita very
popular one with native weavers, but it enables the weaver
to produce cloth of a perfectly uniform texture and T am quite
certnin is fully appreciated’ by the weavers of such cloths
who find them more durable. The cost of this loom complete
varies with the amount of timber put into it, the quality
of the timber and the genernl style and finish.. Complete with
Englisti healds and reeds it will not cost more-than Rs. 100 and
in Jarge numbers can be produced for a somewhat smaller figure.
In our experimental workshops we have made a good number of
these looms and we sell them, exclusive of healds and reeds, for
Ra. 85 each. These looms are purchased more as patterns to be
eopied than as actual working looms and our price is perhaps
somewhat high.

I do not propose to furnish a dissertation on weaving mecha-
nisms, but before discussing the results obtained ‘with other-
types of loom, it may be well to explain that in all the improved
hzand-looms mechanism  is provided whereby the picking and
sliedding motions are combined, and the weaver is reduced
to a pure automaton who either works the ‘loom through
a pair of pedals or sets the mechanism in motion by causing the
sley to swing in pendulum fashion by one or both hands. -The
weaver is a mere automaton so long as everything works well,
but if anything goes wrong, or if the driving force he supplies is
insufficient, a break-down always oceurs and his skill as a weaver
will be zalled into play in repairing the damage done.

During the last few years the discussions ﬁbpuf. the hand-
loom weaving in India bave led many people, competent or other-
wise, to attempt the improvement of the hand-loom, and many

17
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worthless patents have been taken up. During the last six years
I have had under observation ever y loow that I have heard of
which seemed to offer the least proqpect of turning ont success-
ful, and the following is, I think, a complete list of the looms
which have been fried :—

(l) The Dumestic hand-loom of Messrs. Hatten,ley &

Sons.

(2) The Domestic loom of Messrs, .Raphael'Brothenrs.

(3) The Japanese band-loom. -

(4) Mr. Churchill's loom (Ahmednagar).

(5) Captain Maxwell’s loom (Salvation Army).

I had the Hattersley’s looms at work for a long time on a
great variety of fabrics made from yarn of counts up to 40, but
the output was never satisfactory, as the work of driving the
loom was far too heavy for the native weaver. Fer a time I
tried them putting two weavers for each loom so that when one
worked the other rested and this naturally increased the output
but not to the extent that was to be expected. When the loom
is &rivén at a perfectly uniform rate, it works very satisfactorily,
but when the source of supply of power is an Indian weaver, the
supply is very irregular and the result unsatisfactory.

The Raplmel loom was never actually at work in either the
Madrns or the Salem Weavmg Shed and my knowledge and
expernence of its workmg is gained by observations made on the
loom puxch'\sed by Mr. Thea.gamya Chetty of Tondiarpet. This
loom suffers from the same defects as the Hattersley's loom
and is much t,oo hard work for the undeveloped legs of the
Indmu Weavel " To all' intents and purposes both these looms
are- power- -looms and unquestionably better work will be got
from them if the treadles or pedals. are done away with and
an arrangement made to drive them off a line of shafting. The
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fooms are made of cast iron and it is astoni.shing how easily the
castings are broken and how helpless. the Indian weaver is in
face of even a simple fracture. These looms are totally unsuited
for individual weavers working on their own account, and I fail
to see what advantage there is if they are gathered in large
numbers in a factory and human labour is -eniployed to drive
them, Thlrty or forty such looms can be driven by a small
oil engine costing not meore than Rs. 4 or 5 a day to run
and there is not the least doubt. that the output of these
looms will be three or four times as much as when worked
by hand labour. I am inclined to - think that small power-
loom factories of this type might be worked with great success
in this country and would afford an admirable training
grouad for the development of indigenous manufacturing
geniua. 1 am now dealing with hand-weaving and it will be
out of place to discuas this suggestion any Ffurther, but I
think that swall' power-loom factories of this kind would
prove very successful if properly designed and worked on the
Tight lines. )

With the Japanese hand-loom my experience wag very un-
satisfactory. It was obtained from Mr. Shafi through the
Ludhiana Loom Manufacturing Compauv and was found to be
a crude and ill- -designed loor and no warp ever put into the
loom was woven inte a satisfactory cloth. Why the loom was
brought from Japan to . Indin I do not. know and the sooner it
sinks into the obscurity from which it was dragged the better,
I have been told by Japanese connectéd with the weaving trade
that the loom is not used in Japan and I am not surprised, as at
the best it is only suitable for very coarse work, )

Mr. Churchill's loom.—~ When I visited the American Mission
Industrial School at Abmednagar in 1905, Mr, Churchill showed
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me a number of his looms at work on a kind of dungri, and [
was wuch struck with the results obtained when weaving this
kind of cloth. Subsequently Mr. Churchill built 6 looms for the
Salem Weaving Factory to weave fine cloths from 45" to 55 * wide.
On such work the locm has not been a suceess and the Salem
weavers -object to being put to work on it. The mecha-
nism for timing the throw of the shuttle is defective and the
shuttle is very liable to be caught in the warp when it is
more than a yard wide. To make the shuttle travel properly
the sley has to be moved forward with increasing rapidity
and then suddenly brought to vest, and on the finer warps
the percentage of broken threads renders the out;put of the
loom much smaller than would be anticipated from the rate
at which picking can be done when the warp is not too wide.
The last loom with which we are still experimenting at
Salem is that invented by Captain Maxwell of the Salvation
Army and known as the “ Triumph” loum. T have only one of
them at work at Salem with which fairly satisfactory results
have been obtained and a second loom has been ordered with
some slight modifications which it is hoped will improve its out-
turn. If this anticipation is realised, it is proposed to put down
8ix moreilooms and to thoroughly test them on the same class of
wor"k against six looms of the English pattern already described.
Jn the looms of both Churchill and Maxwell the driving
force is applied to the sley and I am inclined to thiok that,
‘whilst this willl work satisfactorily on coarse warps, the
necessarily somewhat jerking motion: of the sley is not condu-
cive to a good output when the warp is fine, ’ Personally T
hold the opinion based on mnearly seven years’ experience with
different types of hand-loom that, when the power-loom is con-
verted into a hand-loom, it becomes an unsatisfactory machine’
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owing to the irregularities in the driving force and that the
hand-loom must be a simple piece of mechanism in which the
" irregularities of the weaver are compensated for by the gentle-
mess of the action of the loom.

A power-loom will make from 200 to 250 picks a minute,
and fromn careful observations which I have made of the outturn
of hand-looms I find that the daily average has only in one
instance exceeded 30 picks per minute and when weaving fine
<loths an gverage of from 20 to 25 picks & minute may be con-
sidered very good work.* Mr. Charchill at Ahmednagar was
able to weave 30 yards of dungri in 84 hours, the warp and
weft being of 10's counts aiid the numbef of picks per inch 28.
This is equivalent to an aver_age.mt.e of picking of 60 per _minuté
and is an extraordinaxily good result. 1 have often observed
my weavers at Salem and I find that they can easily do from 80
t0 100 picks per minute whilst actually weaving, but their
dnily -outturn under favourable circumstances shows that at
this rate of picking less than 25 per cent. of their  time is spent
in plying the shuttle and that the rest is frittered away.
Weaving is. & wvery 'monotonous occupation and the weaver is
<certainly unable to go on picking for any lengﬂi of time without
A change of some kmﬂ The changing of " pn ns, the repair of
broken thmads, tba shlfhng of the lease. rods and other little
incidents break the monotony of the work,  but tlsey greatly
umpmr the eﬂlclency of the. loom

'Thmfwtsm betanti "bythe. tly “i reportotihe
‘weaving ‘competition which took place at Calcutta at the exhibition
assoeiated with the Indian Industrial Conference of 1906. 'The Salvation
Army loom, which was awarded the gold medal, was worked at the rate of
37-3 picks per minute for 7} hours, but at the end of that time the weaver
showed signs of distress as did all the other ‘ecompetitors and it was
obvious that the result depended a8 much upon -the endumnce of the
weaver as upon his skill or the merits of the loom.. : . .
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I am convineed that, if the fly-shuttle hand-loow is to be
largely used in making the finer elasses of native goods, the
direction in which improvement should be sought for is not so
much in increasing the rate of picking which is alieady qnite
fast enough, bat in improving the details of the shedding and the
working of the sley so that the eoperation of weaving subjacts
the comparatively delicate threads to the minimum amount of
strain. The idioayncrasies of the weaver, however, remain and I
doubt if, under any circumstance, the average rate of picking
throughout a day will ever rise to as much as 40 or 50 per cent.

of what may be termed the normal rate at whick picking can
be done. Even in a -weaving factory it is very ditlicult to
collect reliable data regarding the working of looms and their
output. The conditions vary so much from time tc time and
the human element plays so important s part, that some excep-
tional motive must be brought into play to obtain anything
like uniform conditions. For this reason I attach consider-
able importance to the results obtained in weaving compe-
titions ' when a powerful stimulus is supplied to each weaver
to do the best he ecan under the cireumstances. Under the
auspices of local associations in the Madras Presidency one
or two such corapetitions have already been beld, and in Febru-
ary next a competition is to be held which is being organized
on much more elaborate lines than any of those already men-
tioned. The main object of the competition is to ascertain the
working capacity of the various hand-looms on the market under
favourable conditions, but under, as far as possible, eonditious
which could be reproduced in a weaving factory. Each compe-
tition will last for six days and each weaver will have to work
for 7 hours a day and the results will be judged by the week's
outturn. In this way it is hoped we shall obtain reliable data
regarding the output of the various types of loom when working
on different kinds of cloth. A considerable number of competi-
tions have been arranged for and the Government of Madras
have contributed very largely to the prize fund which . it is
hoped will induce the makers of every practical type of loom
to enter them in the competitions.
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From data collected at the Weaving Factory at Salem a
tabular statement has been prepared giving details of the cost of
production of several kiads of goods most Jargely manufactured
there and T would draw attention to the columuns in which the
cost of each item is giveti as a percentage of the total cast,
These figures are very interesting and it would be well if similar
figures could be produced from other weaving establishments
and the various items discussed. It will be seen that in the
very fine cloths like angavastrams and tarbans the cost of the
raw material is but little more than a third of the cost of the
finished articles, whilst in the goods made in the lower counts
the percentage varies between 56 and 60. At Salem the warping

"and sizing is dore outside the factory by men who do nothing
else but this sort of work and they use fairly efficient warping
mills and from the figures for warping and sizing it is obvious
that there is not a great amount of room for improvement. The

-cost of the actual weaving work is probably the main item in
which improvement can be effected and this is emphasized by the
figures given regarding the rate of picking which varies from
12 to 23 picks per minute éxcluding country towels, the figures
for which are not given as they are usually made on native
looms with a simple fly-shuttle attachment. The item ‘warping
and sizing ' varies considerably with different kinds of cloths and
the figures given are probavly lower than would be obtained in
many other places owing to the fact that in Salem the prepara-
tion of warps is to a laige extent a special business and is
carried out in a much more efficient manner than | have seen
elsewhere. '

‘Whilst the experimental plant was in Madras a great many
experiments weve carried out in different methods of sizing
and various forms of hand-warping mill were tried. The
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problem of preparing warps suitable for use on native hand-looms
was laid before the mnkers of warping machipery at home and
after a great deal of discussion a plant was ordered from Messrs.
Butterworth and Dickinson. . It was set up and tried in Mr;
Theagaraya Chetty’s factory at Tondmrpet but the results were
anything but satisfactory and on account of other and more
important work the experiments are at presend iz abeyance.
The main idea was to ewploy hanksizing and a sectional
warpiog machine capable of turning out cheeses of warp of 500
ends. To make up a warp containing 3,000 or 4,000 ends the
requisite numnber of cheeses were put on a spindl> and the
required warp run off ou to the weaver's beam. The principal
defect ia in the sizing which proved inferior to that which is
done by the native method where the warp is stretched
out on a frame and cavefully brushed. 1t is my inténtion, as
soon as posssible, to set up this warping mill again and
prepare warps of unsized yarn and then to expose the warp in
sheet form and’size it according to the ordinary native method.
I cannot say that I am very samgitine that this will be a
success, but it seems worth trving and should effect a considera-
ble economy in the cost of warping. Recently "Messrs.
Hattersley and Sons have brought out a. hand slasher sizing
machine, which will probably give good results with low ‘counts
where the hand-looms may be expected to turn out from 20 to 30
yards of cloth a day, but with much finer class of guods which
we are weaving at Salem, where the outturn is seldom more
than 5 yards a day, the use of very long warps is not recom-
mended as they remain in the loom much too long a time and
the sizing deteriorates so much that 'the warps. have to be re:
sized on the loom and, when this is done, it greatly diminishes
the outturn.
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Before concluding this paper it may be of interest to give
some details regarding the factory itself. For the present the
factory is ]ombed in a rather Jarge 'straggling bungalow in the
mlddle of the town of Salem for which we p2y a rent of Rs. 60
a month It was intended originally toinstall about 100 looms,
bus owing to the ditliculty of getting weavers nothing like, that
number has yel: been reached and we find it dificult to keep
more than about 35 looms in full work. The cost of rusning
the factory last year was about Rs. 300 a mouth in addition to
the sale-proceeds which amounted to about Rs. 350 a month. A
steady improvement is, however, going on and with between 40
and 50 looms installed and an average of 35 at wark, the sale-
proceeds amount now to over Rs. '1,000 a month and the cost of
running the factory to about Rs. 200 s month. Ultimately
it is hoped that the factory.wi'll pay its own expenses and it cun
probably be made to do so now were commercial considerations
of paramount importance. -

To the capitalist who puts his money into a hand-weaving
factory it is essential that a profit should be earned and as that
is not done at Salem, it may be well to indicate briefly why such
a desirable result has not been attained. In the first place, the
factory is a Government institution, and it is generally recognis-
ed that commercial work cannot be carrvied on under Government
with the same degree of economy as is possible swhen the control
is vested in the hands of private individuals who are keenly
interested in making it pay. In the factory we have arrived at
some conclusions regarding looms which have already been
stated, and if money-making was the object in view, we ought
to at once discard all other types of loom and contine ourselves
to those classes of work which pay best. New experimeats
are always being tried, looms are always being altered, the
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weavers bhave to accustom themselves to the new condi-
tions, frequently a good deal of cloth is spoiled and
generally the eﬁicienC)" of the institution as a factory is greatly
impaired, It is for these reasons mninly ther that the factory
does not pay and those who examine the uccounts must take
these facts into consideration. If some of the gentlemen who
have interested themselves in hand-weaving and bave ' started
hand-weaving factories could be induced -to furnish accurate
manufacturing accounts, they would be of great value, but it is
hardly fair to expect businessmen to give away the results of
their experience, and those who would like to find out whetlher
the investment of money in hand-weaving factories is likely to
be a success, must examine the published acconnts of the Salem
Weaving Factory in the light of my remarks.
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The important part which is piayed by these banks in modern
times in promoting the trade and manufactures of a nation is now
recognised pn all cwxhbed countries, Banks are the arterieg
which supply the life-blood that nourishes the different branches
of commerce and industry; and skill in financing an enterprise is
always the sine qua non of ultimate success. National trade
usually develops by the increaseand spread of mutual credit,
while arts and industries flourish' only when the trade of the
country is in a prosperous condition. Banks by drawiung toge-
ther the scattered cash in society in a safe and public receptacle,
serve like reservoirs that first collect rain and subsoil water, and
then fertilize the surrounding land with it. They emplc}; the
superfluous wealth of some individuals for the useand profit of
others, and the ultlmate bencfit of the whole nation, If money
is power, these banks, if prpperly managed, concentrate this
national power and direct it to a definite and approved aim. In
a country like India, where capital is usually stationary and trade
is comparatively sluggish, a financing agency like a public bank
is an absolute necessity to accommodate enterprising traders and
supply the needs of current business. Every industrial or trad-
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ing centre in India has kitherto contained a class of sowkars or
"‘Bankers, each of whom finances and controls his particular set of
clients carrying on some one industry, Thus there are Sowkars.
in every village to belp ugriculturists to pay assessment and buy
seed. In weaving centres like Sholapur, Yeola and Malegaon,
there are Sowkars who supply money on yarn to the weavers, and
buy the products of their loows in exchange. In cities like
Bombay, there are eapitalists who advance money on cotton or
opium and earn a handsome profit thereon. But times are. com-
ing when such individual financing will not suffics, Every
branch of trade and manufacture is rapidly growing in magni-
tude as well as intrieacy ; and an incorporated Bank, with a large
capital and managed on moGern methods, ean alone meet the
‘multifarious demands of present times. . The necessity  has long
since been recognised in larger centres of commerce, and cities
like Bombay, Calcutta, Dehli and Lahore already boast of sever-
al organised and well-conducted 1ndian Banks. But the smaller
towns and rural districts equally want thein. The needs of the
agricultural classes who form the bulk of .the populaticen in
villages may bo partially satisfied oy the new Co-operative Credit.
Societies initiated by Government; but no such concerns can
réally be proper substitutes for a well-organised Bank with'a
large reserve capital. The question of the establishment of such-
Banks in different centres of busioess is vitally connected with:
the problem of developing Indian trade and industry.

It is 8 mecessary corollary to these general principles that
these Banks, Syndicates or Credit Societies, by whatever nime
they may be called, must be suited, in their scope and constitu-
tion, to the circumstancesand the object to be served in each
particular case, Exchange Banks, Deposit Banks, Credit Socie-
ties or Urban Associations, each of these serves a special
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The important part which is played by these banks in modern
times in promoting the trade and manufactures of a nation is now
recognised pn all civilised countries. Banks are the arteries
which supply the life-blood that nourishes the different branches
of commerce and industry; and skill in financing an enterprise is
always the sine qua non of ultimate success. National trade
usually develops by the increaseand spread of mutual credit,
while arts and industries flourish only when the trade of the
country is in a prosperous condition. Banks by drawing toge-
ther the scattered cash in society in a safe and public receptacle,
serve like reservoirs that first collect rain and subsoil water, and
then fertilize the surrounding land with it. They emplc)" the
superfluous wealth of some individuals for the useand profit of
others, and the ull;.imat;e‘ bencfit of the whole nation. If money
is power, these banks, if prpperly managed, concentrate this
national power and direct it to a definite and approved aim., In
a country like India, where capital is usually stationary and trade
is comparatively sluggish, a financing agency like a public bank
is an absolute necessity to accommodate enterprising traders and
supply the needs of current business. Every industrial or trad-
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ing centre in India has hitherto contained a class of sowkars or
"Baunkers, each of whom finances and controls his particular set of
clients earrying on some one industry. Thus there are Sowkars
in every village to belp ugriculturists to pay assessment and buy
seed. In weaving centres like Sholapur, Yeola and Malegaon,
there are Sowkars who supply money on yarn to the weavers, and
buy the products of their looms in exchange. In cities like
Bombay, there are capitalists who advance money on cotton or
opium and esrn a bandrome profit thereon. But times are com-
ing when such individual financing will not suffics. - Every
branch of trade and manufacture is rapidly growing in magni-
tude as well as intricacy ; and an incorporated Bank, with a laige
capital and managed on modern methods, can alone meet the
‘maltifarions demands of present times, . The necessity has long
since been recognised in larger centres of commerce, -and cities
like Bombay, Calcutta, Dehli and Lahore already boast of sever-
al organised and well-conducted Indian Banks. Baut the smaller
towns and rural districts equally want themw. The needs of the
agricultural classes who form the bulk of -the - populaticon i
villages may bo partially satisfied by the new Co-operative Credit.
Societies initiated by Government; but no such concerns can
really be proper substitutes for a well-organised Back with'a
large reserve capital. The question of the establishment of such:
Banks in different centres of busicess is vitally connected with
the problem of developing Indian trace and industry.

1t is & pecesrary corollary to these general principles that
these Banks, Syndicates or Credit Societies, by whatever nime-
they may be called, must be suitéd, in their scope and constitu~
tion, to the circumstancesand the object to be served in each
particular case, [Exchange Banks, Deposit Banks, Credit Socie-
ties or Urban Associations, each of these serves a special
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purpose and ought to be adopted for it. Rural and Urban
Societies, such as are now being formed in all districts under the
auspices of Governwment, may largely help agriculturists and
other handicraftsmen by advancing small loans on personal
security, and they are often effective in keeping those clastes
alive and in normal condition ; but they are too petty to promote
new manufactures or revolutionize an industry. Special Indus-
trial Banks are necessary to give ﬁnnn_ci‘al.help to ensure proper
organization of new industries, Such Tndustrial Banks are
rapidly multiplying in all civilised countries, and in New York,
‘Chicago and other large cities of America we often find a
separate Bank established in each street. "The chief function of
shese Banks is to receive deposits and to invest the money in
advances to enterprising manufacturers or srtisans on good
security at moderate rate of intersst. With good management
as well as honest and close supervision, there ought to be very
dittle risk in such investments; and the chauces of a loss by
failare or dishonesty in any particular business can be miniwi-
zed by framing strict rules for giving loans and taking security.
A committee of good and honest businessmen can easily find out
‘in each case whether the applicant for a loan is fit, and the
security offered by himis sufficient to cover at least the principal
-of the loan. These loans are repayable with interesv either in
‘lump or by instalments ‘within a number of years; andin the
mmeanwhile they are made a charge on the profits of the business,
The proprietor of a successful business is always glad to pay not
-only gbod interest on the loan, but also the capital in order to
be freed from the overbanging burden as early as possiblé ;
while the Bank gots not only handsome interest but also the
-credit of - having introduced a new business or factory in the
.country. Some of the existing Banks inJIndia Tmay be doing
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this kind of business in ex:éépﬁnbniil'uasés ; but there is at
present a great want of sepamte mstltutlons started w1t;h this
object alone. Ordinary Banks on account of bemg closely
jnvolved in current transactions of  trade or exchange, cannot
afford to lock up much of their capltal for a long time in long-
standing advances on machinery, bmlflmg or the equipment of a
factory. A special industrial Bank with an expert Manager and
a suitable Committee of advisers is, therefore, an absolute neces-
sity to achieve the object.

The question of starting. such Industrlal Banks ought
therefove, to be immediately taken in hand by leaders in different
Provinces ;. an'l I earnestly request the delegates to this Confer-
ence not to go home unless they formnlate a workable scheme
The time has not per haps come to start separate Banksfor each
district, but it is quite possible at present  to -establisb one for
each province. This province or territory of each Bank should I
think at pmsent be formed on the basis of language, as the
operations of the Bauk will require very close and constant inter
commumnication between the Manager and their clients. Thus a
Bank may be established for Guzevat, another for the Dccc.an,
one for Sindh, another for Bengal, nné'a third for Punjab, and
cne each for Telugu and Tamil-speaking Madras. The capital of
each of these Joint-Stock Banks i'nky "be from to 10 lakhs ac-
eording to requirements ; and the s}lares mpy range from Rs. 25
to Rs. 100. The shareholders may-be paid a dividend of not
more than 5 per cent.; and the deposltors from 3} to 4} per cent. ;
while all surplus profits ought to go_ towsrds a sinking fund to
recoup .accidental losses, and to .pay bounties and other aids to
growing industries. The interest on loang should not exceed
6 per cent.,except in exceptlona.l cases; and the advances should be -
made either on very good ‘personal security or on the security of
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immoveable. property, machinery or stores, proper care being of
course taken to see that the security is good and sufficient. An
Advisory Board of disinterested experts should be appointed for
each Bank to sanction loansand = examine secuvities, and an
agency to gather full and reliable information about each apgli-
cant may also be needed. ‘Good and honest management is of
course absolutely necessary to ensure success, but if the
institution is started under good auspices, we may rest assured on

this point.

The utility of such Banks in helping euterprising wmanufac-
turers and thereby promoting new industries, can never be
overrated. We often come across men who are clever artisans,
or who know a valuable trade secret or who are anxious and
capable to start a new industry, but who cannot do anything for
want of capital. There are many manufacturing concerns thst
yield none or very little profit, simply becnuse there is not good
and up-to-date machinery. There are many people who know
valuable processes, which cannot be turned to accourt for want
of means. An industrial bank will help these men by timely help
and thereby become the mother of so many different icdustries.
I may give inother illustration. 1In a recent trial in Germany,
it came out that almost half the factories in Germany are worked
by machinery that is given on loau by the makers who agree to
receive the price in instalments. Now, if some such facility is
provided to Indian artisans or capitalists who cannot command a
large sum at once to sink in machinery or dead-stock, many of
them will readily start new factories and produce articles which
we are just now importing from foreign countries. So long as
there are no manufacturers of machivery in India to give such
facilities, an Industrial Bank is the best agency to achieve the
purpose. The point in fact is so clear that 1 do mot think I
‘should dilate upon it here atany great length. My object in
noting these few observations has been not to lay down a

_definite or bard-and-fast scheme, but to draw your attention to a
subject which, in my opinion, demandsyour mast urgent considera-
tion. Let us hope that something will be done in this direction
before the next Session of the Industrial Conference.
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dence and Procedure. Tabular scheme of the Indian
Evidence Act. Clear analysis of the Evidence Act with
tables of the more difficult portions following closely
the Act. " Tabular scheme of the Criminal Procedure
Code. Clear analysis of the provisions of the Code.

Appendix A.—Tabular statements of the offences in
the Indian Penal Code with punishment and other
particulars. B & C.—Ordinary and additional powers
‘of Magistrates under the Criminal ‘Procedure Code.

{ D.—General Legal Maxims. E.—Foreign Legal Maxims,
specially relating to Evidence with English equivalents.

A HAND-BOOK OF CIVIL LAW.. By N. K.
Ramaswami Aiyah, B.A,; B.L. Third Edition, Rervised,
and enlarged. 418 pp. Price Rs. 2.

CONTENTS :—~General Introduction. Secience of Law,
Principles of Law. DBook I.—Property. Transfer of
Property Act. Easements. 11.—Contracts. Indian
Contract Act. Negotiable Iastrumenta Act. Indian
Trusts Act. Specitic Relief Act. Book IL—Indian
Evidence Act. Civil Procedure Code. Indian Limita~
tion Act.
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f!m!ia's“ Congress and Couferences.

THE SURAT CONGRESS AND CONFERENCES,
Contuining & collection of the Presidential; and Inaugurat
Addresses delivered at the Congress, the Social, Industrial,
“Yheistic, Temperance and the Al-India Swadeshi Con-
forences. The appendix contains an account of the
Split in the Tongress—the full text of the official
aceount, the Extremists’ version and the Hon. Mr.
Gokhale's refutation of the Extremiets' story. Another
appendix contains an account of the proceedings of
the Convention, the All-1ndia Conference and the Extre-
mists Mecting, The book also contains the Presidential
Address of Bir Adumji Peerbhoy to the All-India Moslem
Leagne held recently at Karachi, Price As. 12,

THE CALCUTTA CONGRESS AND CONFER-
ENCES.-—Contuining the Presidential, Jnaugural and
other important addresses and speeches delivered at the
-Indian National (‘ongress, The Industrial Conference,
The Indian Industrial Exhibition, The Bharat-Dharma
Mahamandal, The Indian Social Conference, The Ladios’
Conference, The All-India Temperance Counference,
‘Theistic Confcrence, The Mahomedan Educational Con-
ference. The book also contains the full text of the
speeches of the Hon'ble Mr. €1, K. Gokhale, the Nawah
Khaja Atikula of Ducca, the Hon. Nawah Syed Muham-
mad, the Hon. Mohamad Yasuf, Mr. Moulvie Abdul
Kassim, Babu Surendra Nath Banerjee, and the debate
-on the Boyeott Movement, An appendix contnins the
£ull text of the resolutions passed at the Congress and
Conferences, Price As. 12.

THE BENARES CONGRESS & CONFERENCES.—
The publication includes the full text of the Presi-
dential Addresses delivered at the Congress, the Social
Conference, the Industrial Conference, the Mubammadan
Educational Conference, and the All-India Temperance
Counference, and the full text of Mr, Bal Ghangadhar
ilak's speech at the Bharat-Dharma-Mahamandal,
Containsalso the important papers read at and submitted

to the Industrial Conference held at Benares. Re. One.
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SECOND EDITION,

Aspects of the Vedanta ey

ST ——

CONTENTS.—The Vedanta—Soinz Reasons for-
Study. The Late Mr. N, Vythinatha Aiyar, Ma. Feda
and the Vedanta. The Late Prof. Max Mailler..
Vedanta tocard 41l Religions. Swami Abhedananda.
The Vedantain Outline. PanditSitanath Tattvabbushan.
The Vedanta Religion. Professor M. Rangachariar, M.A.
The Ethics of the Vedanta. The Late Mr. N. Vythinatha.
Aiyar, M.A. Rao Bahadur Vasudeva J. Kirtikar., The
Philosophy of the Vedanla. Dr. Pavl Deussen. The
Vedanta Philosophy. Bwami Vivekananda. The
Vedantic Doctrine of the Fulure Life. Pandit Sitanath
Tattvabhushan, The Vedanta—Its Theory and
Practice. Swami Baradananda. . The Vedanta for the
World. Swami Vivekanavda.

In issuing a Second Edition of * Aspects of the
Vedanta,” the publishers-have taken the opportunity to
wake the collection of Essays on the Vedanta more.
comprehensive by the addition of the following papers: —
Ethics of the Vedanta by Rao Bahadur Vasudeva
J. Kirtikar ; The Philosophy of the Vedanta by Dr. Paul
Deussen ; The Vedanta Philosophy by Swami Viveka-
nanda and the Vedanta toward all Religions by S8wami
Abhedananda.

It is hoped that the book in its improved form wilk
command eten & wider circu'ation than the previons one.

Price As. 12. To subscribers of the Revie)w, As. 8.

G. A. NATESAN & CO,, ESPLANADE, MADRAS.



INDIAN TALES.

AMUSING READING.

A Series of Uniform Booklets.

Tales of Komati Wit and Wisdom.

Twenty-five aiiusing and instructive stories. By
C. Hayavadang Rao, B.A., B.L. Price As. 4.

Tales of Tennali Raman.—The famous Court
Jester of Southern India. 21 Amusing Stories.
by Pandit S M. Natesa Sastri. Third editicn. As. 4.

Folklore of the Telgus.—A collection of
forty-two highly amusing and instructive Tales.

By G. R. Subramiah Pantulu. Price As. 4.

Tales of Mariada Raman.—(21 Awusing Sto-
vies.) By P. Ramachandra Row Avergal. Retired
Statutory Civilian. Secend Edition, As. 4.

The Son-in-Law Abroad, and other Indian
folk tales of Fun, Folly, Cleverness, Cunrning, Wit
and Homour. By P. Ramachandra Row, B.A., B.L.
Retired Statutory Civilian. Second Eldition. As. 4.

MAITBEYI.—A Vedic Story in six chapters,
By Pandit Sitnn‘ath Tattvabhushan, Price As. 4.

G. A. N4 T_'KSAWN & Co., ESPLANADE, MADRAS,



- Flalabar and its Folk.

A SYSI'EMATIC DESCRIFTION OF THE SOCIAL
CUSTOMS AND INSTITUTIONS OF MALABAR.
BY T. K. GOPAL PANIKKAR, B.A.
Second Edition. Revised and Enlarged.
Cloth Bound. Rs, 1-8,

CoxTENTS :—1. Thoughts on Mulubar. 2. A
Malabar Nair Tarawsd. 3. Marumakkathagam.
4. Local Tradition and Superstitions. 5. Tie
Malabar Drama. 6. The OQuam Festival. 7. The
Vishu Festival. 8. The Thiruvathira Festival.
9. Feudalism in Malabar. 10. Cock Festival
at Cranganore. 11. The Xettu Kalliavam,
12, Serpent Worship. 13- Some Depressed
Classes. 14. Village Life. 13. Some Phases
of Religious Life. 16. The Syrian Christians of
Mainbar, 17. The Numbutiris of Malabar. 15.
The Village Astrologers of Malabar. 19. Wastern
Influences in Malabar. Cloth bound. Rs. 1-8.
B A s e acaaaaa s e g o g ol et aas g s o aa aa o sd )

The Brahmans and Kayasthas of Bengal.
BY BABU GIRINDRANATH DUTT, B.A.,, M.RA.S.,
Author of the “Iislory of the Hutwa Ruj,” efc.

The present work purports, in & brief compass, to bea
national history of the two' great castes, Brahmans and
Kayasthas, which form the bulk of the educated popula-
tion of Bengal. It is an cndeavour to explore a ticld left
still untouched by Oriental scholars, and my researches
have resulted in exploding the traditional structure of
the ancient chroniclers of Bengal, which was a stumbl-
ing-block to many renowned antiguarians,

Price Re. One.

To subscribers of the “Indian Review,” As, Eight.
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The Swadeshi ovement.

A SYMPOSIUM BY

Mrse. Annie Besant, *Sister I\'we(hm, Sir
P. M. Mehta, *Rajah Peary Mohun Mukerjee,
The Hon. Mr. Gokhale, Siv Edward Buck, Tiie
Hon. Dr. Rash Bebari Ghose, Mr. R. C. Dutt,
The Hon, Mr. Surendra Nath Banerji, Sir
Charles Elliott, The Hon. Mahmud Yusuf Khan
Babadur, Mr. A. Rasul, Barrister-at-Law, The
Hop. M. Vitaldus Dswmodar Thackersey, *The Hon.
Mr. Goculdas Parekb, *Dewan Bubadur Ragu-
natha Rao, *Dewan Bnhadm Krizshnaswami Ran
Axl, *Mr. Dmvid Gostling, *NMr. Harry Orwerod,
Mr. B. G. Tilak, Mr. N.C. Kelkar, The Hon.
*Mr. V. Krishoaswami Aiyar, *Mr. Asviui
Kuwmar Datta, *Mr. Lala Lajpat Rai, Mr, G.
Snbramarnia Aiyar, Mr. Bepin Chandra Pal, Rei
Bahadur TLala Baij Nath, Rev. O, F. Andrews,
Dewan Babadur Ambalal Sakarlal Desai, Mr. A.
Chaudri, Bar-at-Law; Mr. C. J." O'Donnell, Lala
Harikisen Lal, Mr. G. S. Arucdale, Mr. C. Y.
Chintamani, and several other well-known Hindu
and Mahomedan gentlemen. )

®* These have contributed their views to the
Indicn Review at the special request of the
editor ; the views of the others have been taken
from their speeches and contrivutions to the Press.

P&~The book will also contain a variety of
other useful information (statistical zud otherwise)
concernirg Indian arts and industries.

{RRADY SHORTLY.]
Price As, Eight. To subscribers of the *Review” As. 4.

G. A. NATESAN & CO., ESPLANADE, MADRAS.




SPEZCEES QOF

THE HOA. TR, GCKHALE C.LE.
’!\}rzs incudes the full text of all his
Buodgzet Speeclies in the Imperiul Legislative
Coureil and & sclection of vtier inpor t.mt\}ww s
before the same. (2) Seleciions from those deliver-
=1 in the Bonhay Legislative Council. (3) Selections
from lis specchies oeh\ eved before varvious sittings
of the Indian Natienal Congress, including the
Frll text of bis Presiden’u] Addvess at the Beoaies
Congress. (4) Selections fivr Lix speeches delivered
iv Evgland. ('») Foll text of his evidence befuie
the We! Ihy Commission. (6) i appreciations of
Ravade, W. C. Donnerji, Dadabhad, Sir P, M.
Mehta and others. (7) His partivg speech at the
FergussonCollege, ete,, ete.  The book erntains

alengthy aceount of bis Life—and a porteait,
_Over 1000 pagss Crown 8vo.
PS. 3. Subscribers to the Review Rs, 2.7

\aaaas ad e s ol

THE INDIAN NATIONAL CONGRBSS.

L. Aa account of its origin and sro“th by e,
Enrdley Norton. (Frow “Indian Polities”

il FGLL TEXT OF ALL THE PRESID
TI‘L ADDRESSES,

115, Selectinns froia the Addresses of the Cnrirmen
vf the Reception Committee of cach Congress.

IV, Fuli text of all the Resolutions passed at warn
of the Congresses.

V. CGpiuions oo the Congress Movement by tie Jate
Mr. Charies Bradlaugn, Mr. Robert Koeight, Sir Richard
Garl, T William Hnonter; and of severa! other
preminert Turcpeans.

VI. An appendix cortaining 8 vaciety of cther
information regarding the Congress.

L& fhe book will eoutain  portinita of =31 the
Congrest Presidents and a number of cther leadiug
Congressmen and of several distingnished European
supporters. PRICE RBS. TWO. [rmeEaty sgorTLY.)
G- NATESAN & CO, ESPLANADE, MATRAS.
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