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the country, is sufficient to show that there are room and opportunity for a very substantial
development of manufactaring and other industries.

2. It will be the business of the Commission, after establishing the fundamental proposi=
tion by a critical analysis of the facts, to suggest the most profitable lines of action with the
object—

(@) of drawing out capital now lying idle ;

(0) of building up an artisan population ;

(¢) of carrying on the scientific and teehnical researches required to test the known raw
materials and to design and improve processes of manufacture ;

(d) of distributing the information obtained from researches and fiom the results of
experience in other countries ; and

(¢) of developing the machinery for—
(1) financing industrial undertakings, and
(2) marketing products.

3. As the result of the examination of Government records and preliminary discussion
with various authorities, the following suggestions have been made regarding problems likelv
to come Lefore the Commission.  These suggestions are now being distributed among the
Local Governments with a view of obtaining further snggestions durine the current monsoon

tour.

t, The President will be grateful for any sugwrestions in addition to, or in modification
of, those given below, in order that, at the end of the monsoon, it will be possible to sketeh
out a tour programme for the Commission, and to frame a list of questions for the as<i-tunee

of witnes-es.

11.—CorLi¢TION O1 PELLIMINARY INFORMATION,

5. The Commission will assemble during October next, and, as soon as possible after-
wards, will proceed by touring through the provinees, to collect evidence through independent,
witnesses, representatives of loeal Committees and intitutions, and by personal inspeetion of

industrial enterprises,

6. In view of the limited time at the disposal of the Commis<ion, it would be an advan-
tage in cach of those provinees not already provided with a Director of Industries or an
Advisory Board, to organise at once a represenfative Committee assisted, if practicable, by an
officer on special duty. Steps to this end have alicady been taken by some of the Local

Governments.

7. These representative Proyvineial Committecs would be responsible for giving precision
to questions that are now being discus-ed vaguely in general terms, for example, by stating
them for concrete cases. The Provineial Committees would compile lists of 1aw materials
available locally and suitable for the establishment of new industries, and also lists of raw
materials that might be imported as accessory material, or even as the principal raw mateal
with the same objeet.  From this and other information at their disposal, they wonld form
lists of industries already tried or new, that appear to he suitable for encouragement aceording
to the special circumstanees of each provinee, calling attention to enterprises that have been
obviously successful or offer distinet promise of suceess. They might profitubly make detailed
and, when necessary, confidential studies of a few typical examples of recent fatlures, in order
that the caures wlich hiave contributed to such failures may be brought to the notice of the
Commission. They would also advise the Commussion as to the names of suitable individual

or representative witnesses.
8. It is suggested that, during the next cold weather tour, the time at the disposal of the
Commission in cach provinee might he divided as follows :—
(¢) examination of individual witnesses, with, as convenient,
(¢) visits to typical works or industrial centres, followed by
(¢) a general conference between the Cowmmission and the representative Provineial
Comumittee.

9. The Commission will devote from a fortnight to three weeks to euch of the larger
rovinces, and it will be an advantage to obtain from each Loial Government, before the end
of Septewnber, a programme indicating the most snitable centres for taking evidence and the
most suitable places for visits to representative industries. It will be necessary to obtain,
about the same time, a list of the individual witnesses nominated, in order that they may
be supplied, about the middle of October, with u series of questions for the preparation of their
preliminary written statements. It may be poseible, in some cases, however, to nominate after
this date additional witnesses on S]-le('lill subjecta. hut "che Provineial Committees will doulitless
take care that, in giving such advier, the programme in each case is not overloaded.

[I1.—DXVLLOPMENT OF OFIICIAL ADMINISTRATION.

10. Under this heading arise problemns connected with the estabhishment or development
of Imperial and Provincial Departments which are converned. in one way or another, with

.
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industrial enterprise. In some provinces, there are already at work Directors of Industries,
assisted by technieal experts and in some cases, advised hy Boards of Industries, while in other
provinces, proposals for a similar organisation are under consideration. It is obvious that, to
effect improvements in the unorganised or cottage industries, such as hand-loom weaving, and
in any industry i which local circumstances completely supersede technical considerations, the
ostablishiment of provineial departments is likely to be advantageous; hut for some of the
lurger industries, in which purely technical matters are paramount, it may be advisable to
form Imperial Departments.

11. It has been «uggested that such central organisations might be formed for some of
the following :—

(a) chemistry, including agricultural, metallargieal, tinctorial, and pharmaceutical
chemistry ;
'4) the leather and hide industries ;
(e) glass-making;
(d) sugar and aleohol manufactures ;
(¢) paper-making; and
(/) oil-seed industries.

12, Opiniong might be obtained as to whether any Tmyerial Departments of this descrip-
tion should he constituted, and, if so, for what subjects.  The nature of their admnistration
should also be considered, that is, whether their heads should be purely advisory, with jvspect-
mg powers, as in the Forest Department, or should have administrative and executive control
as in the smaller and more specialised Geological Survey Department

13, Tt will be imporfant also to obtain cvidence as to the organisation of Provincial
Tudustrial Departments, and the advisability of instituting Provineial Boards of Industries, or
Advisory Committees, to inelude non-oflicial members.  Ividence as to the constitution and
functions of these Boards or Committees should be obtained.

1k Finally, it will be necessary to obtain opinions regarding the relationship of a
Provineial Industries Department with an Imperial Department of the kind mentioned in
paragraph 11.

15, Evidence might also be obfained on the following points :—
(@) the suitability of the present system of collecting and distributing statisties and

commercial intelligenee, by the Director of Statisties and the Director-(ieneral
of Comnercial Intelligence, respectively ;

(6) the advantages of establishing or assisting special journals for the chief industries
and also general industiial and trade journals ;

(¢) any recognisable advantages which have followed the issue of special monographs
and other Government publications such as those of the Forest and Geological
Departments ;

(/) the formation of commercial museums, and of sales agencics or of commercial
emporia, in the prineipal towns of India and possibly abroad, for the display
and the sale of the products of unorganised cottage industries ;

(¢) the institution of periodical industrial exhibitions;

(/') the appointment of trade representatives in other provinees, and, for the whole of
India, in Great Britain, the Colonies and foreign countries ;

(9) the possibility of establishing some system of Government certificates regarding
the quality of products, accompanied by the institution of testing laboratorics ;

(k) the regulations of trade marks and the working of the patent laws; and
(t) the suitability of the present law for the acquisition of land on hehalf of industrial
companies.
IV.—GOVERNMENT AID TO INDUSTRIKS.

16. Evidence might suitably be colleeted regarding the experience so far obtained of
financial and technical assistance rendered to Industrial enterprises, and opinions might he
obtained as to the most suitable form in which Government aid can be given to existine or
o new industries. S

17. The following methods have been suggested, and some have been tried, at different
times 1=

{d) loans and mouey grants-in-aid ; /
(4) supply of machinery and plant by Goveinment on the hire-purchase system ;

(¢) guaranteed dividends for a limited period, with or without subsequent refund to
Government of the expenditure incurred in paying dividends at the guaranteed
rate;

(d) guaranteed Government purchase of products for limited periods ;
(¢) concessions of land ;
(/) epecial railway transport facilities and rates;



(9) bountics and subsidies ;
(%) pioneering industries and banding them over to private compauies;
() loan of services of Government-employed experts,

18. 'With regard to any of these forms of dircet Government assistance, it will he important
to obtain opinions as to whether, and to what extent, they should be accompanied by Govern-
ment control, as for instance, by the appointment of Government Directors for the period
during which the direct assistance lasts. The information collected by oflicers placed on
special duty will assist the Provincial Committees and the Commission in considering the
extent to which Government aids< to new enterprises will competo with those already existing
and with established external trades.

V.—TECHNICAL AND SCIFNTIIIC WORK.

19. (a) What can he done to improve the lnbomers” efficiency and skill, generally or in
particular industries ? What advantages have followed from the establishment of industrial
schools ¥ What expericnce has heen gained in traming appreutices in factories or workshops ?

(6) What steps are desirable for the improvement of rupervisors of all grades and of
tkilled managers ?  Should assistance be given to these, or to technical experts of private
firms, or to Government officials, to study conditions and methods in other countrics 7 It is
important to obtain some idea as to the benefits that have been gained hy the deputation of
officers abroad for special enquiries, or on ordinary study leave.

(¢) What noticeable benefits have local industries received from researches econducted
by Government Departments ?

(¢) What experience has been gained from demonstration factories ? It would be
interesting to obtain opinions as to where, and what kind of, fuctories should be instituted in
each province.

(¢) Problems have been referred at {imes to the Seientific and Technical Department of
the Twperial Institute ; it is important to ohtain from those who have utilised the Institute
opinions as to the relative merits of condueting researches in Indiv and in England.

(/) It is understood that the activities of the new Advisory Couneil for Resoarch in
ihe United Kingdom may extend to India and Colonies; it will be useful to have opinions
from scientific and technical men as to ways in which this opportunity may be utilised.

(9) 1tis important to obtain opinions as to the most suitable way of developing
technological rescarch institutions, such as the Indian Institute of Scicnee.  Should thes:
be general in their interests or be confined to limited groups of related subjeets, and should
they be imperial in their interests, or be maintained as provineial institutions ?

(k) Whether the time has come when measures should be adopted to prevent the
unneccssary overlapping of research activities by Technical Departments, special Technological
Institutes, and University Colleges ?

VI.—MiscELLANLOUS QULSTIONS,
20, Evidence might be obtained regarding the following questions : —

(@) Facilities for the development of hydio-clectric power and the positions of
apparently suitable power sites in the various Provinces.

() The effect of railway freight rates on local industries.  Are there any pacticable
changes that can be made with apparent advantage, or are there any railway
extensions that are mneecssary to develope possible new indurtries, or to
extend existing industries ? What waterways ecan  be  improved with
advantage?

(¢) Have any local difficulties been noticed in the working of the mew mining and
prospecting rules issued in September 19137 Are there any minerals that are
essential for industrics of iinperial importance that ought to be developed at
public expense, for example, minerals of direct importance for the mannfacture
of munitions of war, or substances which are ordinarily obtained in commerce
only from onc country ?

(7) Can the forest policy be modified soas tv perinit of reducing the cost of assembling
raw forest products, as for cxample, by the concentration of special kinds of
trees in limited areas, and by improved forest transport facilitics ?

(¢) In view of the report of Sir Edward Maclagan’s Committee, it is important to
obtain opinions as to what extent, and in connection with what industrie-,
co-operative societies can be encouraged.

) In connection with the points already noticed in paragraph 15, regarding the
collection and distribution of information under Government agency, could the
principal Government departments which use imported articles assi~t L dian
industries by publishing lists of these articles, or by exhibiting the articles in
commercial museums?

(9) The posnibility of formulating a scheme for financing, by exiting or new banking
agen-ics, the marketing of indigenous products.
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APPENDIX A-3.

INSTRUCTIONS TO PERSONS INVITED TO GIVE EVIDENCE BEFORE THE
COMMISSION.

\
It 18 XOT INICNDED THAT INDIVIDUALS OR BODIES INVITED TO GIVE EVIDENCL SHOULD A1TEMPT
TO ANSWER ALL THE QULSTIONS,

The Commission wibl aaturally attuch importance tu the practical experience and specinl
knowledge which witneses hure acquired of the matters reqarding which they offer
opnions,

L. The questions in the accompanying lists have heen framed so as to cover, as far as
practicable, the whole scope of the enquiry to be made by the Indian Industrial Commission,

2. Lach witness will also be examined orally Ly the Comzission. At the oral examina-
tion, he will prohably be examined on his wiilten evidence in order to make clear doubtful
points, and otherwise to enable the Commission to estimate its value,

5. A Chamber of Commerce or similku body invited, a~ a Chamber or hody, to gire
cvidence, may either submit one set of answers to the questions, which it desites to answer,
and seleet not more than three representalives to support its views in oral examination ; or it
may nominate {wo or threy individuals to wive cach his own virws, in writing and afterwards
orally,  These mdividnals may he selected either as represonting different intorests or as
having knowledge and experience of different subjects, or as representing differsnt views ou
one or more suhjects,

Tudividuals who are members of Chambers of Commerce or similar bodies may give
evidence, al their_own request or by invitation, independently of these arrangements. The
evidence of these witnesses will he taken as representing their individual views only.

4 Inanswering the printed list of questions, wibursses need not restrict themselves to o
sertes of awswers to the questions on whiel they desiie to give evidenee.  The questions are
intended merely as a guide o show witnesses the matters on which the Commission desires to
gather information and opiions,  The Commisswon prefers that witness.s should submit their
ricws on @ connected stalewent for each subject, and inelude in each such statement their
answers fo the varjous questions,

2 Witnesses who desire that any portions of their evidence should be treated as eonfi-
dential ate requested clearly to mark such portions.  Oral evidence will also be tieated as
confidential when witnesses so desire.  They will be given the opportunity of revising the
proofs of their oral evidence.

QUESTIONS FOR THE ASSISTANCE OF WITNESSES,
L. —FINANCIAL AID 10 INDUSTRIAL ENTERPRISLY.

1, Please state if you have had any experience of the taising of capital for industrial
enterprises ?

If g0, what ditlienltics have you found in doing so ?

What suggestions have you to make for removing these difficultiey ?

2. What are the sources from which capital for industrial enterprises is principally
drawn ?

2 («). Can you suggest any new sources from which capital may be drawn ?

3. Do you know of any kinds of industrial enterprises where more concerns have been
started than can be miintained in full-time employment ?

If so, please describo the general conditions.
k. What is your bnowledge or experience of financial aid by Government to industrial
enterprises?
5. What are y our opinions on the following methods of giving Government aid to exist.
ing or new industries :—
(1) money giants-in-aid ;
(2) Lounties and subsidies ;

(3) guaranteed dividends for a limited period, with or without subsequent refund to
Governuent of the expenditure meurred in paying divicouds at the guarantecd
rate ;

(4) loans, with or without interest ;

(%) suppiy of machinery and plant on the bire-purchase system ;
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(6) provision of part of share capital of companies on the same basis as public sub-
seriptions of capital ;

(1) guaranteed or preferential Government puichase of products for limited periods ;
and

(R) exemption tor a limited period of the profits of new undertakings fiom income-
tax ; and exemption from any tax on an industry, or on any article used in an
industry.

6. Tn which methods of Government assistance should thee be Government contiol or
gapervision ?

What should he the form of such control or supervision ? (E.g., Government audit or
appointment of Govermment direefors with defined powers for the period during whish direct
assistunce lasts.)

7. What is your experience or opinion of Government pioneer factories ? Proncer facturies,

[NoTe.—Dly pionecr fuctorics are meant those established primarily to nseertun whetler n new industiy is com-
mercially practicable P

By demonstration factories (see quations 19 and 20) are mcant those +tabhished priwmily for giving domonstra-
tions of, nud nstruction m, inproved methods for industries which have been proved to be commaemlly practic uble, ]

8, In what ways and to what cxtent should Government pioneer industries 7

At what stage should pioncer factories be either closed or handed over {o private capitalisty
or companies ?

What limits and restrictions, if any, should be imposed on the comversion of suecessful
pioneering experiments into permanent Governient enterprises ¥ \

9 In {mn‘ o>5perlcm-e wha't industries are hampered by the conditions under whicl they Financing agencies,
are financed a8 going concerns ¥
DPlease deseribe the method of finaneing and its effect on the indnstry in cach case,
10. Tn what wayvs is it possible {o give more assistancee to industiial undertahings by
existing or new banking ageneizs ¥
10 {a). Do you think there is need of a harking law?
[See also question 39.]
11. Do you know of any industries which have heen developed orassisted by the forn ation Co.opentive
of co-operative rocieties ? wiiieties,
What were the exact means adopfed and what were the 1esults obtained ?

12. Tn your experience what are the industries for which co-operative societies should he
encouraged.

What should he the mganisation and special olijects of these societios?

12 (). What suggestions have you to make for indnstrial development by means of
Trade Guilds, such as exist in other countries ?

How far should the State encourage the promotion of such Guilds ?

13. What principles should be followed in order to prevent Government ajd competing Linits of Govern-
with existing or discouraging fresh, private enterprises ment. nssintance,

14 Should there be any limifations on Government aid to a new enterprise if it competes
with an established external trade? . competes

IL.—TECHNICAL ATD 10 INDUSTRILS.

15. What is yonr personal knowledge or experience of technical and scientitic ajd pro-- i
. - . . . e pro= Techmeal md in
vided by Government to industrial enterprise ? coneral

16. What is your personal knowledge or experience of noticeable henefits received by
local industries from rescarches conducted by Government departments ?

17 On what conditions shonld the loan of Government experts be made to [rivate firms
or companies ?

18. Under what restrictions and conditions wonld you allow publication of the results of
researches made by a Goverument-paid expert while attached to a private business?

19. Can you suggest any industry for which Government demonstration factories should Denonstrat;
be adopted and on what lines?  (See note below question 7.) o fat-icir':;-mw“

20. Should any demonstration factories be instituted in your province ?

21. What has heen your experience of the aid afforded by the Scientific and Teehnical Rese
Department of the Imperial Tnstitute ? y ¢ e Teclinieal Roard sbrad.

What are its advantages and disadvantages?

22, In addition to nrr:mg:emonte made for research in India, is it advantageons to have
provision for research for special subjects in the United Kingdom ?

If xo, for what special purposes is it advantageous to conduct re-earches in Envland
rather than in India?
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23. In what ways can the Advisory Council for Research in the United Kingdom give
assistance to Indian industries ?

24, Can you suggest for this country any system, similar to that of the Advisory
Council for Rescarch in the United Kingdoun, for referring research problems to Colleges and
other appropriate institutions in India?  (See questions 75 and 76.)

23. Does the existing knowledge of the available resources of the couatry —-agricultural,
forest, mineral, ete. —require to be supplemented by further surveys ?

26. How should such a survey be organised ?

What should be its precise objects ?

27. How should its results be made most useful to industries ?

27 («). What is your experience or opinion of the value of Consulting Engineers appointed
by Government to aid industrial enterprive by technical advice and by the supply of plans
and estimates ?

(5) Should such Consulting Engincers be allowed to undertake the purchase of machinery
and plant for private firms or individuals ?  If so, under what conditions ?

[ See questions 63 ef scq. ]

111.=ASsISTANCE IN MARKLTING PRODUCTS.

29, What is your experience or opinion of commercial musenws, e.g., that in Caleutta?

249, If you think commercial museums should be developed and inereased in number
what saggestions have you to make regarding their situation, arrangement and working.

30, What iy your experience or opinion of sales agencies or commercial emporia for the
gale as well as the digplay of the products of minor and unorganised cottage industries.

How shoulil they he developed ?

50 («). Would travelling exhibitions of such industries be of advantage?

31. What is your opinion or experience of the value of industrial exhibitions ?

32, Should Government take measures to hold or to encomage such exhibitions

If so, what should be the Government poliey ?

53. What should he the nature of such exhibitions ?

Should they be popular in character, or should they aim merely at bringing scllers and
buyer~ info contact ¥

31, Should frade representatives be appoinfed to 1epresent the whole of India, in Great
Britain, the Colonies and foreign countries ?

Wt should be the qualifications of these trade representatives ?

How should their duties be defined ?

83, In addition to these trade representatives would it be suitable in some cases also to
have temporary Commissions for special enquiries ?

86, Should provinces in India itself bave trade represcntatives in other provinces?

How should such reprexentation be airanged for?

37. Should the principal Government departments which use imported artieles publish
lists of {hese articles, or exhibit thew in commereial museums ?

35 With referenee to the encouragement of Indian industries, have you any eriticisms to
offer regarding the working of the present rules relating (o the purchase of stores by Govern-
ment departments ?

Tlave you any changes to propose in the rules themselves.

* 39, In what way is it posible to awist in marketing indigenous products by more
banking facilities, either throngh existing agencies (such as the Presidency, Exchange, Joint
Stock and Co-operative Credit Banks) or through new agencies (such as Industrial and Hypo
thee Banks) ?  (See also question 10.) :

IV.—O1urr rorys oF GOVERNMENT A1D 10 INDUSTRIES.

#0. What conditions should control the supply of Government-owned raw materials (v j.,
forest products) on favourable terms ?

4). Ts there any check at present imposed on industrial development in your provinee Ly
toe land policy of (iovernment ?
If o, what remedies dv you suggest ?

{NOTE.~The expression ¢ land policy * is intended to cover laws and regulations cclatingito settlenents, jthe
Government assessmient, rents, teuant rights, permission to u<e land for industria] purposes, and
geuverally all matters counceted with the ownersbip aud use of land.)

42, On what principles should Government give concessions of land for the establishnient
¢f new, or the development of existing iudustries?
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43 What criticisms bave yon to make regarding the working of the present law for the
acquisition of land on behalf of industiial companics ?

What modifications of the law do you recommend ?

43(a). In what ways and on what terms can Government assist in the provision of eul-
terranean or suiplus surface water for industiial purposes,

V.—TRAINING OP LABOUR AND SUPLRVISION.
44(a). Do you think that the lack of primary education hinders industrial development”  Gogeral.

() What has been done in any industry of which you have had experience to improve
the labourers’ efficieucy and skill ?

15. What steps do you consider should be adopted to improve the lahourers’ efliciency
and skill—

(«) generally, and
(4) in any industry of which you have had experience ?

46. What special knowledge or experience have vou of the training of apprentices in Apprenticeship

: ks aystom and
factories and workshops ? syt i other

47. What advantages have you observed to follow from the establishment of industrial schwols,
schools ?

48. On what lines should these two systems of training (s.c., apprenticeship system
and industrial schools) be developed and eo-ordinated ?

49. What has been your experience of day schools for short-time employees, or of night
schools ?

How should these be developed ?

50. Should industrial and technical schools and commereial eolleges be under the control
of the Department of Edueation o1 of & Department of Industries ?

Wht mcasures should be adopted in order {hat these two departments should work in
unison in controlling industrial schiools *

51. What measures are necessary for the tiaining and improvement of supervisors of Tigming of

all grades and of skilled managers ? supervising and

. . . . . techuieal staff,
52 What assistance should be given to supervisors, managers and technical experts

of private firms to study conditions and methods in other countries 7 (See question 77.)

53. In what cireumstances and under what conditions should industries assisted hy
Government be required to train technical exports ?

51. Is there a want of uniformity in the standard of examinations for mechanical yoyqumal
engineers held in the various provinces whero engineers in charge of prime-movers are enguver,
required in certain cases to be certificated ?

1f s0, should measures be adopted to make such tests uniform so that the Local Govern-
ments and Administrations may reciprocate by recognising cach other’s certificates ?

55, If the law in your provinee dors not require any qualifications in an engineer in
churge of a prime-mover, have you any ciiticisms or suggestions to make ?

VI.—GENERAL OFFICIAL, ADMINISTRATION AND QRGAMSATION,
56, What provincial organisation cxists in your province for the development ot
industries ?
What criticism have you to make regarding its constitution and functions

57. What organisations do you recommend for the future development of industries i
your province ?

Should there be a Board of Industries ?

If so, what should be the functions of such a Board ?

Should it be merely advisory or should it have executive powers with hudgetted funds?
538. If you recommend an Advisory Board, how should it be constituted *

50. If you recommend a Board with powers, what should Le its constitution ard how
should its powers be defined ?

60. Should there be a Director of Industries ?

What should be his functions ?

Sheuld he be a busincss man, or a non-expert official, or a technical specialist ?
What other qualifications should he possess ?

61. If you recommend hoth the formation of a Board of Industiies and the appoiutment
of a Director of Industries, what should be the relations between the Board of Industries,
the Director of Industries and the Provincial Government or Administration ?

62. What form of machinery do you proposo in order to correlate the separate activitivs
of the various provinces as regards indnstries ?
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Is it practicable to form an Imperial department under a single head ?
If w0, what should be the functions of such a department ?

62(«). Should there e special measures taken or special sections of a Department of
Industries organised for the assistance of cottage industries ?

62(3), Please explain in detail what should be the (rovernment policy as regards cottaze
industries and how it should be carried into effect? In this connection, see especially
yuestions 11, 30, G4 and 72.

62(c). What cottage industries Ylo you recommend should be encouraged in this way ?

VIL.—OnGanisario¥ of TECHNICAL AND SCIENTIFHOC DErARTMENTS oF GOVERNMENT.

63. Are there in your provinee any technical and scientific departments which are
capable of giving assislance to industries ?

If s0, what eritivisins have you to make regarding their organisation ?

What changes do you recommend ?

tik In order to aid industrial development do you recommend the formation of any new
Imperial Scientific and Technical Depariments ?

IF so, for what subjects or natural eroups of subjects?

65. How shonld such an Imperial department be constituted and recruited ?

66, What should be the powers of the head of the department ?

If he has executive control of the department, what should be his relationship to the
Imperial Govermment ¥

67 What should he the relationship of an expert, whose services are loaned by the
Imperial department to a Lioeal Government, with the Local Government and the latter's
Department of Industries?

6%, For what subjects should Loeal Governments engage their own experts or organise
their own technical and scientific depart ments ?

64, Under what direct control should these experts and departments he placed ?
70 On what terms should these experts be employed ?

7L What is the most suitable way of developing technological research institations, such
as the Tndian Institule of Svience ?

7174). Should there be a Technological Institute tor each provinee, and <hould such Tnsti-
tutes he allowed to develop ax independent units, or should they he fitted into a general develop-
ment scheme for the whole of India, with & central Research Insitute ?

72 \s regards investigation and research should each Institute he general in its activities
and inferests, or should each deal with limited group of related subjects ?

75, Should there be any Government contro] ?

1{ o, should this control be imperial or <hould it be purely provincial or local ?

71, s it desirable that measurcs should he taken to co-ordinate and prevent unnecessary
overlapping of the research activities in Government Technieal and Scientific Departments,
special Technological Tnstitates and University Colleges *

If so, what are your suggestions ¢

75. What noliceable results have followed from the institution of the Indian Science
Congress ?

76, Can vou suggest any ways in which the Congress might Lecome more useful in
assieting industrial development 7 (See question 24.)

77, What encouragement should be given to Government technical and scientific experts
to study conditions and methods in other countrics 7 (See question 52.)

78. What diflicultics have you experienced i consulting techuical and scientific works
of reference ?

79. Have you any suggestions to make regarding the establishment of libraries of such
works ?

0. Do you think that the establishment of u College of Commerce is necessary in your
province ?

If s0, on what lines should it be organised ?

51, In what ways do you expect such u colleze to assist industrial development ?

S1(e). In what ways can Municipalities and Local Boards assist in“promoting industrial
and comnereial development ?

V111 —GOVERNMENT ORGANISATION POR THI COLLEGTION AND DISTRIBUTION OF COMMERCIAL
INVELLIGLNCE,

32, Have yon any criticisms to offer on the present system of cullecting and distributing
statistics by the Director of Statistics ?
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What changes do you suggest ?

83. Have you any criticism to offer on the preseut system of collecting and distiibnting Commercial
commercial intelligence by the Director-General of Commercial Intelligence ? Thgence.

What modifications do you suggest ?

84. What advantages have yon found in the issue of the “ Indian Trade Journal "’ ? Industrial and

. . .. . . . {rade journals,
83, Should Government establish or assist industrial or trade journals, either for general !

or special industries, which would be of real use to persons actively engaged in industries ?

86. What proposals do you wmake for the dissemination of information of this kind
through the various vernacular- ?

57 What advantages have you known to follow the issue of special monographs on Other publications,
industrial subjects or publications like those of the Forest and Geological Departments

What measures do you advise in order to increase the usefulness of these publications *

8. Are there any other direetions in which Government could colleet and publish
information of a kind likely to assist industries and trades ?

IX.—Ortukr rorMs oF GOVFRNMENT ACIION AND ORGANISATION,

89 Are there any products for which a systrm of Government certiticates of quality o tificates of
should be established ? quality.

For what products should such certificates be compulsory, and for what products
voluntary ?

90. What should be the organisation for testing each class of produets and manting
certificates ?

91, Are there any cla-ses of materials for manufacture or of manufactured articles for the P ;"‘"l"‘““"’" ue
adulteration of which penalties should be imposed plafieration.

92. For each such class of goods what organisation do you sugw st for purposes of
inspection and prosecution of offenders?

93. Have yon any other suggestions to make in regard to the prevention of misdeseription Misdeseription,
of goods generally ?

91. What is your opinion on fhe present state of Indian law relating {o marks and Trado marks and

o L ‘. . tindo names,
deseriptions of proprictary and other articles of trade.

95, Iave you any crilicisms or suggestions to make regarding the existing law and Patent laws,
regulations relating to patents?

96. Is it desirable and practicable in the interests of tiade, to introduce a system of Regtration of
registration or disclosure of partnerships? pattnerships.

97. To what extent does the lack of transport facilities by road, rail or water hinder Roads, milways
industrial development in your province ? and wuterways.

Have you any specific recommendations to make ?

98. Have you any criticisms to offer regarding railway fieights, the classification of
goods, the apportionment of risk, and the regulation of rates ?

What are your proposals ?

99. Are there any railway extensions nevessary in your province to develope new or to
extend existing industries ?

100. Similarly, are there any waterways which should he constructed, extended or
improved ?

101, Are you aware whether the external trade or internal industries of the country are Shipping fieights.
handicapped by any difliculties or disadvantages as regards shipping freights?

Can you suggest any remedics ?

102, What has been done in your province towards ascertaining the possibilities of Hydro-clectric
developing hydro-electric power ? power svers

Should further investigation be made in this matter ?

102 («). Have you any criticisms to make regarding the effect of the Electricity Act on
industrial enterprise ?

103 What difficulties have been experienced in the working of the Mining and Miwing and
Prospecting Rules (1913) ? Prospecting Bules,

103, Are there any minerals that are essential for industries of Tmperial jmportance that
ought to be developed at public expense? (£ 4, minerals of direct importance for the
manufacture of munitions of war, or minerals ordinarily obtained in commeree from one
country only.)

105, From the point of view of industrial enterprise, have you avy critivisms to make Forest Dapaitments
regarding the policy and working of the Forest Depurfment ?
What suggestions do you make?
24



Jall competition.

12

106. What measnres are practicable to reduce the cost of assembling raw forest products ?

107, To what extent is it practicable to concentrate special kinds of trees in limited areas?

108, What noticeable deficiencics in forest transport are known to you ?

What suggestions do you make for their removal ?

109. Have you any complaints to make regarding competition by jail industries?
X.—GENERAL,

110. What suggestions have you to make for the development of any industry in which
you have been actively concerned or interested ?

111. Does your experience suggest to you any new industry for which India seems
peculiarly suited on account of ite resources in raw materials, lahour and market ?

112, What. supplies of raw materials are known to you of which the use in industry or
trade is retarded by preventible causes ?

What are these causes, and how should they he removed ?

112 («). Have you any suggestions to make regarding the utilization of waste from raw
materials ?

112 (8). Have you any suggestions to make regarding Government aid in the improve.
ment of raw material, such as, cotton, silk, sugarcane, ete. ?

112 (¢). What industrics in the country arc dependent on the importation of raw
materials and partly manufactured articles from abroad ?

113. Do you know of any supplies of raw materials for which there is a good cace for
investigation with a view to their development ?

APPENDIX—A-4.

ITINERARY OF TIIE PRESIDENT’S MONSOON TOUR 1916.
1916—
June 30th .+ . Departed Simla.

July 2nd to 13th . . Halted Calentta,
, 14thtolGth .  Ranchi.
,» 17thto 19th . .,  Sakehi.
» 20thand 21st . « 4,  Caleutta.
» 22nd to 24th . .,  Kulti witha visit to Asansol.
» 20th and 26¢h . ., Caleutta. .
,» 28thto August #h ., Madras with visits to Nellikuppam and Cuddalore,
August 5thand 6th ., ,,  Coimbatore.
» Tthand Sth . « y  Ootacamund.
, Jth to 15th »  DBangalore with a visit to Oorgaum.
» 1Tth to 24th .,  Bombay.
» 25th to September 3rd  ,,  Nagpur.
September 4th to Sth »  Jubbulpore with a visit to Katni,
,  9th . . .y Mailar
s 10th . . . 5  Allahabad.
, 1lth to 13th . ,  Naini Tal
, 16th and 17th . ,,  Dehra Dun,
. 18th to 2wth . ,  Cawnpore.

. s, . . Returned Simla.
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ITINERARY FOR THE YEAR 1916-17 (FIRST TOUR OF COMMISSION).

1916—
October 27th . .

» Assembled at Delhi .

» 27th to November Halted Delhi.

1st.
November 2nd .
» 3rd [] L[] [ ]

» 4th and 5th .

,  GCth to 12th

13th . .

»

, l4th . . .
, 15th . .
,»  16th to 20th
»  21st to 26th .
,, 27th to December
13th.
December 14th to 20th .

’ 21st to 23rd

» 24th to January
5th, 1417,
1917—

Janunary 6th . .« e »

,,  7th and 8th . .
,,  9th to 19th . .

, 2lst to 3lst . .

February 1st to 3rd . .
»” 4thto 8th . .

., 9thto 14th .
,, 17th to 20th . .

Subsequently went. into recess.

»

»

»

»”

»

»

»

2

2

»

»

2

»

»

»

F1]

»

»n

Dehra Dun.
Bareilly.

Lucknow

Cawnpore

Agra. .

Firozahad.
Benares.
Bankipore.

Muzaffarpur with
a visit to Pusa.
Calcutta.

Nagpur with a visit
to Katni.

Jubbulpore.
Calcutta.
Kulti .

Sakebi.

Calcutta

Madras

Calicut
Coimbatore .

Bangalore.

Delbi.

Mr. Low was absent October
2Tth—November i6th.

Pandit Malaviya was abeent
November 5th—7th

Pandit Malaviva was absent
November 12th —17th.

Sir D. Tata was absent Nov-
ember 10th—30th.

Sir F. Currimbhoy was absent
November 13th—26th.

Sir F. Currinbhoy was absent
December 17th—21th.

Pandit Malaviya was absent
December 17th—24th.

Sir F. Stewart was absent
December 14th—23rd.

Sir D. Tata was absent
December 17th—2 ith.

Sir F. Stewart was absent
January 6th—S8th.

Sir D. Tata was absent

January 19th—23th.

Sir T. Holland was absent
January 29th—February
14th,

Dr. Hopkinson was absent
February 1st--3rd.
Pandit Malaviya was abseut

February 4th—14th.
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ITINERARY FOR THE YEAR 1917-18 (SECOND TOUR OF COMMISSION).

1317—-

November 7th . .

»

7th to December
4th.

December 6th to 15th .

12

n

»

”

1918—

January

»

»n l

16th and 17th

18th and 19th

20th to 22nd .

21th to January
drd, 1918.

4th to 8th ,

9th and 10th

2th to 18th

, 2lst ,, 26th .,

Q
»”

28th and 29th

»:  3lst to February 1st

February
»
»
»
»
»

April 8th

2nd . .

3rd . . .
4th . . .
5th .

6th . . .
Tth and 8th .
12th to Apil 6th .

Halted Bombay .

1

»

2

»

”»

»

b

»

22

ER

. Assembled at Bombay.

Sir T. Holland was absent
December 2nd-—24th.

Mr. Chatterton was absent
November 28th—December
2 4th.

Pandit Malaviya was absent
November 7th—December
10th.

Sir R. Mookerjee was absent
December 1st—9th.

Lahore.

Lyallpur with a
visit to Gojra.

Rasul . Pandit Malaviya was absent
December 18th—22nd,

Amritsar with a
visit to Dhariwal.

Caloutta . Sir 1. Holland, Sir ¥. Cur-
rimbhoy and Sir D. Tata
were absent January 3rd.

Gauhati . Sir T. Holland, Sir F. Currim-

bhoy, and Pandit Mala-
viva did not take part in
Assam or Burma tours,

Sir D. Tata did not take part
in Assam tour.

Shillong.
Calcutta,
Rangoon.

Sir D. Tata was absent Janue
ary 28th—29th.

Namtu with a visit
to the Bawdwin
Mine.

Mandalay.
Nyaungu.
Singu.
Yenangyaung.
Allanmyo,
Prome.
Rangoon.
Calcutta . . After February 14th the Com-~
mission went into recess. The
Members met March 18th—
29th to consider the draft
report, with the exception of
Sir T. Holland who was unable
to be present. Mr. Chatterton
was absent March 24th—29th

and Pandit Malaviya March
13th=—21at,

. Arrived Simla
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LIST OF INSPECTIONS (1916-17 TOUR).

LDate of inspection.

October 1916—
26th .
28th

November 1916—

and . .
3rd
4th
Tth .
Sth
Oth . .
10th
11th
12th .
13th
14th
15th
16th- . .
22nd
23rd . .
g*th . .
25th . .
29th . .
30th

December 1916—
2nd . .

4h . .

Nume of place visited or inspected.

Delhi Biscuit Factory.
The Art Industries of Delhi.

Torest Research Institute, Dehra Dun.

Thymol Factory of the Dixon Chemical Company,

Dehra Dun.
[ Match Factory, Bareilly.
Furniture Workshops, Bareilly.
_Government Carpentry School, Bareilly.

(Upper Tndia Paper Mills, Lucknow.

4 School of Arts and Crafts, Lucknow,

Mechanical Engineering Schoovl, Lucknow.

Cawnpore Waollen Mills,

{Brushware, Limited, Cawnpore.

Elgin Mills, Cawnpore.

Mecsrs.  Cooper  Allen and Company,
Cawnpore.

Government ITarness Factory, Cawnpore,
Village Settlements, Cawnpore.
Cawnpore Sugar Works, Limited.
John’s Ylour Mills, Agra.
Glass Works at Firozabad.
Government Weaving School, Benares.
Bihar School of Engireering, Bankipoey.
Japaha Sugar Company, Muzaffarpur.
Agricultural Rescarch Institute, Pusa.
Bose’s Cutlery Factory, Muzaffarpur.
(_Bengal Preserving Company, Muzaffarpur.
Saltpetre Refinery, Muzaffarpur.
Titaghur Paper Mills.
Titaghur Jute Mills.

Calcutta Pottery Works.

Sibpar Civil Engineering College.

Calcaosta Port,

Lil‘l‘)it&d,
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LIST OF INSPECTIONS (1916-17 TOUR)==contd.

Date of inspection.

December 1916—concld.

Oth R .
Gth . .
12th . .
16th . .
30th
21st
22nd

Janvary 1917—

6th .

Tth and Sth .

12th
13th .
15th . ,
231‘(1 . )
25th . .
26th
27th

February 1917 —
1st .

3rd

Name of place visited or snspected.

Pen and Pencil Faotory of Messrs. F, N. Gooptu and
Company, Calcutta.

Messrs. Jessop and Company’s Iron Works, Howrah.
Bengal National Tannery, Calcutta.

School of Handicrafts, Nagpur.

Cement Works, Katni.

Pottery Works of Messrs. Burn and Company,
Jubbulpore.

Gun Carriage Factory, Jubbulpore.

(Bengal Iron and Steel Company’s Works, Kulti.
Kumardhubi Engineering Works, Limited (Bird and

Company).
Lk

umardhubi Fireclay and Silica Works, Barakar
Tata Iron and Stecl Company, Sakehi.
Workshops of Messrs. Burn and Company, Howrah,

Messrs. D. Waldie and Company and the Bengal
Distilleries, Limited, Konnagar.

Government Central Weaving Institute, Serampore.
Ordnance Factories, Cossipore and Ishapur.
Buckingham and Carnatie Mills, Madras.

Chrome Leather Company’s Tannery, Pallavaram
Indian Aluminium Company, Madras.

Harbour Works, Madras.

{ Henke’s Tile Works, Feroke, Malabar.

Government Fish Canning Station, Beypore.
((Cocoanut Oil Mill, Calicut.
Coir Weaving Shed, Calicut.

. 4 Basel Mission Weaving Establishment, Calicut

New Malabar Timber Yards, Calicut.

_Government Soap Factory, Calicut.
Agricaltural College, Coimbatore.
Singanallur Jaggery Factory (near Coimbatore).
Sandalwood Oil Factory, Bangalore.
Kolar Gold Fields.

. {Indisn Institute of Science, Bangaiore,

Steam Jaggery Boiling Plant, Agarara.
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LIST OF INSPECTIONS (1917-18 TOUR).

LDate of inspection. Name of place vssited or cuspecled.

November 1917—
14th . . . . Bombay ITarbour.

17th . . . . Great Indian Peninsula Railway Carriage and
‘Wagon Workshops, Matunga.

19th . . . . J. J. School of Art, Bombay.

20th . . . . Victoria Jubilee Technical Institute, Bombay,

21st . . . . Bombay Medical Stores Depot.

2nd . . . . Inspection of Chawls, Bombay

24th . . . . Tata Hydro-electric Works.

27th . . . . Royal Indian Marine Dockyard, Bombay.
Sydenham College of Commerce, Bombay.

2oth - | ) . {Bombay Swadeshi Stores.

29th . . » Queen Mary Technical School for disabled Indian
Soldiers, Bumbay.

December 1917 —

Oth . . . . Government Rosin and Turpentine Factory, Jallo
North-Western Railway Workshops, Lahore.

11th . . . . Railway Technical Institute, Lahore
Hindu Technical School, Lahore.

14th . . . . Governinent Central Weavery, Lahore.
Mayo School of Art, Lahore.

15th . . . {

Central Jail and Borstal Jail, Lahore
16th . . . . Cotton Market, Gojra.
{Agxicultural College, Lyallpur.
17th . . . .
Wheat Elevator, Lyallpur.
18th . . . . Salt Mines, Khewra.
Engineering College, Rasul.
19th . . . . <4 Head Works of Lower Jhelum Caual.
LUpper Jbelum Canal.
2Cth . . . . Hydro-electric Works and P'umping Scheme, Amritear
(Criminal Tribes Settlement, Dhariwal
st . . . . ! New Egerton Woollen Mills, Dhatiwal.
zBomtaI Jail, Dhariwal,
Ghulam Sadiq’s Carpet Factory, Amritsar.

2211(1 [ .
JLM unicipal Technical Schoci, Awmritsar.
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LIST OF INSPECTIONS (1917-18 TOUR)—coneld.

Date of inspection.

January 1918—
6th . .
10th . .
22nd . . .
23rd

24th . . .
25th

28th . .
20th . .
31st

Tebruary 1918—

1st

2nd

3rd .

4th .

oth

Oth
ith

25th
ﬂlarclz 1918—
11th

Name of place vissted or inspected.

Silk-Weaving Village of Sualkuohi.
Experimental Fruit Station, Shillong.
Arts Exhibition, Rangoon.

Teak Yards and Saw Mills of the Bombay-Burma
Trading Company, Limited, Rangoon.

Messrs, Stecl Brothers’ Rice Mill at Pazundaung.
Burma Oil Company’s Refineries at Syriam.
Namtu Smelters.

Bawdwin Mine,

Irrawaddy Match Company, Mandalay.

Saunders’ Weaving Institute, Amarapura.
Lacquer Workers at Nyaungu.
Oil fields, Singu.

Oil fields at Yenangyaung—Drilling and Pumping
station.

Jamal’s Cotton and Produce Compary, Limited,
Allanmyo.

Hand-loom Weaving at Shwedaung.

Government School of Engineering and Technical
Iligh School, Insein.

Caloutta Technical Evening School.

East Indian Railway Locomotive Workshops, Jamal-
pur.




19

APPENDIX B.

DRAFT NOTE ON THE INDUSTRIAL ASPECT OF COTTON
GROWING IN INDIA.

The first point for consideration is the possible inereasc of the ouiturn of The world
Indian cotton. Thofigures below, which are taken from Professor Todd's hool Dosition.
“The World’s Cotton Crops” (pages 395, 110), will show the world position,

(Figures in 000’s of 500 lbs bales.)

* Yenr. 1907-08. 1908-09  1009-10. 1910-11. 1911-12. 1912-13. 1915-14.
Production . 18,640 22271 20,336 22,820 26,186 26,044 97,703
Consumption . 21.058 22337 2318 21605 26,136 96,843 27,000

According to these estimates, the supply was as a rule in considerable
deficit, but it is, at any rate, clear that there has thus been an actual shortage
of cotton, which will tend to hecome more acute as the standard of comfovt
rises in tho less civilised countries of the world. It scems a gencrally accepted
view that much more cotton cloth could be sold, if greuter supplies of cotton
were available. In case of shortage, it is cvident that Great Britain will he
the chief sufferer. Iler mills consumed 4,300,000 hales, of which 3,700,600
(500 1hs.) came from America, 400,000 from Egypt (720 lbs.), 50,000 from
India (400 Ilbs.), and 150,000 from clsewhere. The mill consumption of the
United States of America has followed the course shown helow :—

Proportion of
United States crop

Year. 000 Lales, copsumed by
United States
milla,
177 5 A . 1) 856
1912 . . . . . . . . 9,301 335
1913 . . . . . . . . b,359 382
1914 . . . . . . . [ 5,503 37'8
1915 . . . . . . . . 6,08 403

The increaso in the average United States erop for the abave period over the perivd 1890-96 was 6,000,000 bales,
of which increased consumption in the United dtates tonk 2,780,000 bales, aud Continental iucreased consumption
2,630,000 bales, leaving only 640,000 bales for Great Britain,

The last year shows the highest percentage of any ycar except 1910, when
the United States mills took over 40 per cent. of the very small crop of the
year. Itseems clear that tho relative proporfion of the crop taken by the
local mills is bound to increase, and that any such increase will be at the
expense of British spinners.

The latter have carefully examined the developments possible in different
parts of the British Empire.

In comparison with Britain’s African Colonies, India is a country with
good communications, an intelligent agricultural population, and large arcas
under cotton. For these reasons, it has been held that in no other country
can the requisite increase of the cotton crop be obtained so quickly. The
matter is too urgent, from the point of view of the textile trade of the world,
and especially of Great Britain, to admit of awaiting the results of work in so

Nore.—1lhe Commission understands that s preliminary version of the above note, prepared in Decemb r 1915,
was placed before the Secretary of State by the Government of Indis, ard was taken into consderation by him when
sanctioning the appoinument of the Cotton Committce. This budy has been enquirivg iuto the various matters raed
in this note, and the Commission thercfore thinks it unnecessary to revise the draft note, which, howeves, it desires

to place on record.
® §tatement No. 1 appended shows further detwils and values,

L)
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difficult a country as tropical Africa. Admitting the need, it is hardly part of
our duty to enquire if a case can be made out for bringing any pressure, other
than the inducement of higher profits, to bear on the Indian ryot, in order to
get him to increase the area under cotton. Indced, even an increased price for
cotton will tend to fail of effect by enhancing the price of food grains, if it
raises the proportionate area under cotton heyond a very eusily reached limit,
If, on the other hand, the outturn of the existing cotton area can he increased,
then the inducement to grow cotton will be the greater, while the world,
including India, will get what it wants, namely, more cotton. There is ho
doubt a great deal of scope for improvement. The average yield for India is
98 1hs. of ginned colton per acre ; while fhe figures for America and Egypt
are 200 1bs. and 450 1bs., respectively.

It is agreed by various authorities that the average annual cumulative
increase in the world’s demand will bo somowhere hetween 1,000,000 and
750,000 hales. An increase of 50 per cent. in the outturn of 6,000,000 hales,
which may he taken as representing the present possibilitics of India’s crop,
would satisfy this demand for three years. An increased outturn is perhaps
the least difficult of the various agricaltural problems connceted with Indian
cotton. Granted a research department to produce more prolific types, an
organisation to introduce thew, and an increased supply of fertilisers ; and the
rest is merely a question of time. The progress that has heen made along
these lines will be discussed when we come to speak of the work that is being
done in the different provinces. But the matter is further complicated hy the
low money value of most of tho Indian crop, the domand of Indian spinners
for a longer staple, and the gencrally expressed doubts of European spinners 1o
what extent any increase in the Iudian short-staple will really relieve the
situation, and whether India herself is not incurring grave risks by continuing
to rely so largely on a single type of staple.

2. We may first consider then what should be the place assigned to the
rival or rather complementary policies of incrcasing the yield of the
indigenous short-staple cotton, which has been the most important feature in
the work of more than ono provinee hitherto, and of introducing longer-staple
varictics. From an imperial point of view, it is perhaps unsatisfactory, that
India should export the bulk of her surplus cotton to foreign countries, while
England depends for her materials on America, or has to make desperate
efforts to supplement them by supplies from her younger colonies and
dependencies. An unsatisfactory feature of India’s large export to foreign count-
ries has been illustrated during the war by the fact that the initial German
stocks of cotton for cxplosives had their origin in India, and that no inconsi-
derable amount of Indian cotton is made up in foreign countries and re-
exported to India as manufactured goods to compete with those of her own
production. On the other hand, the short-staple over a very large area gives the
biggest profit to the cultivator, and will apparently continue to do so for some
time to come. We have, however, to consider whether India’s present position
is satisfactory from her own point of view in view of future possibilities,

Professor Todd (The World’s Cotton Crops—pp. 383-884) believes that,
with a reduced acreage during the war, the demand for cotton when the war is
over will be difficult to meet, the European nations that have suffered most
from the war will be apt to use cotton in substitution for the more expensive
textiles that theg required previously, while eastern nations, who mainly wear
cotton cloth, have been less affocted by the war, and will need at least a
normally increased quantity of cotton cloth. There seems nothing in post-war
conditions that is likely to lead to a falling-off in the demand for ootton,
There is some reason to believe that the area sown with cotton in the United
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Rtates of America is not likely to increase very rapidly in future. The growers
have been led by the war to see more than ever the advantages of a more mixed
system of cropping. Labour is getting scarcer in the Southern States, and its
wages have risen very strikingly ; and the spread of the boll-weevil has shown
no signs of slackening. It may bo added that the increased wealth brought
into the United States of America by the war will probably lcad to the con-
struction of more mills and the local consumption of more of its own cotton.
These factors, while increasing the demand for cotton gonerally, will tend to
enbance tho existing premium on long-staple cotton very considerably. The
premium on Egyptian over American cotton rose as between the period 1894-98
and 1909-13 from 1'12d, to 3'454., per b, or from 26 per cent. to 53 per
cent.

3. It is alleged by Professor Todd (p. 21) that many spinners, especially Position of short-
on the Continent of Burope, use rather longer-staplo cotton than they really stale crop.
need to spin the counts which they produce. 'The more cotton that India can
produce of a slightly better type, the more of the longer-staple that these mills
at present uso can bo released for the use of spinners who really nced it. IE the
above is correct, iu view of the greatly increased competition for Awerican
cotton that the considerations adduced in the preceding paragraph indicate, the
greater would be the advantage gained by this substitution. Sir Bezonji
Dadabhoy, however, stated that no one uses any longer-staple than he
necds at present. Before the war, India sold much of her short-staple cotton
to European countries, and it is probable that this trade will revive, and cven
increase to some extent, as the roplacement of wool by, or its admixture with,
short-staple cotton is stimulated by invention, and by the desire to use a cheaper
material thau wool. On the other hand, the main direction of expansion of the
cotton industry in India, as elsewhere, is sure to be towards the use of finer
staples and higher counts, as the stundard of comfort in the less civilised parts
of the world rises. .

Finally, as Japan is stimulating the growth of cotton, mostly of the
American type, in Corea, so at no distant date circumstances may place her in
a position to incroaso the cotton yield of China. The Chinese crop has hitherto
been a very obscure factor, but 1s, it would seem, capablo of indefinite expansion,
with improved communications and a more settled system of Government,
About 12 million bales are said to enter commercial channels, and much is
consumed internally in addition, The yicld was very recently stated by a
member of the Japancse textile industry at 7,000,000 piculs, or 2§ million
bales, the area having increased owing to the replacenient of opiwmn by cotton in
the Shensi Province. The hulk of it is of the Indiar type, and whatever may he
done—and much no doubt will be done~—to improve the length of staple, there
will be for long a large quantity of short-staple cotton available. Whether the
exploitation of Chinesc cotton will, in such circumstances, ever constitute
a serious menace to the price which the Indian grower of short-staple cotton
in India can command cannot be forcseen, but the risk is worth hearing in
mind.

The * Japan Chronicle *’ of 18th January 1917 stated that in 1904 Japan
imported 17,550,000 kwan of Indian and 15,300,000 kwan of Chinese cotton,
Owing to the neglect of cotton cultivation in China, Japan drew a relatively
larger proportion of her supplies from India, but if the quality of Chinese cotton
is further improved, it will be able to meet ahout 70 per cent. of Japan’s
demands.

4, The statement below shows the final estimates of areas under cotton The Indian crop
in India for the years since 1907-08, together with the production, deduced :i:: its consumpe
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from the total of exports, mill consumption and estimates of extra-mill con-

sumption :(—
Year.

1907-08 . .
1908-09 . .
1909-1¢

1910-11

1911-12 .
1912-13 .
1913-1¢

191415

1915-16

1916-17

Qutturn in

Area in 000 acres. 000 Lales of
400 1bs.
21,630 3,782
19,999 4,200
20,545 4,928
22,596 4,803
21,615 3,985
22,028 4,483
25,023 5,913
24,595 4,589
17,746 9,109
21,212 4,760

India’s erop in 1913-14 was valued at 81 crores of rupces or £54 million
sterling, which was 16 per cent. of the value of the world’s total crop in that year.
The statement below shows the countries to which and the quantities in
which Indian cotton was exported from 1911-12 to 1915-16.

1914-156

Country to which exported. 1911-12 1912-13 I 1913-1¢ 1916-16
! |
— - -- ' | - - —
Cwt, Cut. | Cwt. | Cw Cwt,

United Kingdom .. i 418012 303,545 381,914 07,779 830,628
Germnny 890,516 950,199 1,688,070 | 1,229,472
Belgium 774,463 04,304 1,133,083 ! 791,369 ..
France 901 960 827,767 521,204 | 552273 206,457
Spnin 127,816 8,950 166,933 221,964 239,025
Italy 690,271 541,608 818,576 | 1,354,002 1,124,100
Austria-Hungary 471,680 895,152 747,081 1 685,735 .
China (exclusive of l{ong I\ong and Mman) 48,097 118,007 84,707 | 116,026 294,60 4
Jopan . . .o 8,614,651 | 3,591,708 | 4,817,560 | 4414931 5,917,603
Other Forelyn C.nmfrua . . 40,539 6,296 105,735 . 169,504 ' 140,238
Tutal Foreign Countries . . . . 6,339,892 6,975, £¢1 I 10,115,069 | ! 522,176 7,923,153
Total British Empire (excluding United Kiug- 70,619 i 96,526 ' 125,429 | 119,09) 97,136

dom). — =

GRrAND ToTAL 7,328,523 T 1,512 10,626,312 ‘ 10,349,045 | 8,853,967

5. The following statement shows the cstimated areas of the various classes
of staple during the year 1916-17 :—

Description of cotton.
Oomras—
Khandesh (Bombay)
Central India .
Rarsi and Nagar (Bomlmy)
Berar . .
Central Provinces .

Dholleras (Bombay) .

Bengal—Sind—
United Provinces

Rajputana .
Sind-Punjab .
Others . . .

Broach (Bombay)

Kumpta-Dharwars (Bombay) .
Westerns and Northerns (Madras)

Cocanadas (Madras) .
Tinnevelly (Madras)

Salems including Cambodias (ihdnaﬂ)
Comxllas. Burmag, and other sorts .

UraNv 'Totac

-
e e °* a @

Acres.

1,423,000
1,411,000
3,436,000
3,118,000
1,283,000

10,671,000

2,046,000

1,184,000
$15,000
1,430,000
73,000

3,102,000
1,230,000
1,097,000
1,382,000
289,000
707,000
837,000
351,000

21,212,000
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6. The following descriptions of the leading types of Indian cotton have
been selected from the table on page 81-2 of Mr. Pearse’s latest report :—

Broach . . . . . . Very white, good staple and
silky 37 to 17,

Kumpta and Saw-ginned Dharwar. . Dull, yellowish and silky
$” to §".

Dhollera . . . . . . 3” to 3”.

Oomia . . . . . . 1” to §”, except Hinghan-
ghats, which are up to 1”,

Bengal . . . . . . 8" to 3",

Sind deshi . . . . . Like the last.

Tinnevelly (Karunganni) . . A L4

Cambodia . . . . . . 1”7,

Westerns and Northerns §” to 1”. Northerns are rather 1eddish, Westerns
fairly white. Both grow in North Madras.

Cocanadas §”, like Noitherns, heavy yielder.

Further details can be found on pages 2¢-7 of Professor Todd’s book.

Figures of prices for middling American and Indian cotton (No. 1
Oomras) and for cxports of the latter go to show that when the difference rise,
and especially if it oxceeds or even approaches one penny, the exports of Indian
cotton increasc.

This fact also tends to support the view cxpressed above, that Indian cotton,
especially if slightly improved, could replace some of the American cotton at
present being consumed in the spinning of comparatively low counts.

Including as long-staple cottons those varicties that produce fibre of
approximately 1” in length, we have from the last forecast—Broach 1,230,000
acres, Tinnevelly 707,000, Salems 337,000—total 2,271,000 acrcs. Some
deduction must be made from this, on account of shorter-staple cotton pro-
duced in the tracts which have heen taken above as long-staple arcas. On the
other hand, some addition must be made for long-staple cotton, like introduced
varieties and Hinghanghats, which have been included among Bengals and
Central Provinces types, as not considerable enough at present for separate,
enumeration. No details are as yet available for outturn of the long-staple
varieties, but reckoning 3 acres to the bale, which is considerably in excoss of
the average Indian yield of 98 Ibs., the total yield is something like 100,000 bales
of 400 lbs. The yicld has been variously estimated by cxperts at from 350,000
to 500,000 bales. A considerable quantity of this is said to have gono to Japan,
though this is denied by others.

Mr. Couchman in his Handbook of Commercial Information for
Madras (pages 37-44) attempts a percentage estimate of the destinations of the
leading types of cotton exported frcm that Presidency.

Tinnevellies. Cocanadas. Total Madras cottons.

Country. per cent.  Country. percent,  Country. per cent.
Japan . . . . 86  Belgium . . . 8  Japan . . . 863

United Kingdom . . 25  Germauy and Austria. Belgium . . 19

Hungary . . 14  United Kingdom . 17

Germany . . . 6 France . . . 13 Germany . . . 47
Italy . . o 36 Italy . . . 12 Italy . . . b4
Austria-Hungary . e United Kingdom . 11 Austria-Hungary 53
Belgium and China . 3  Japan . . 9  Franee . . . 33

A consideration of the above table tends to support the view that Japan
also requires longer-staple cotton.



Work by
Agricultural

Department.

24

7. The statement below shows the imports from abroad and the production
by Indian mills of low, medium and high counts of yarn during the past five
years :—

Statement comparing the 1mports of coarse, medium and fine yarns with the production of
similar descriptions by the Indian mills.

Ualt~1,000 Ibs, 191011, ’ 101113, 191313, 101814, 101415, 1018-16.
- pe— l —
ml fml m] |ml |m] |m
, Imported . .| 1,603 31 1,680 ‘3 4,148 7| 2,180 3 813 ‘3| 1,388 H
Nos. 145, {lndhn . . |se3048 7,505,100 997|6:3834 | 00'3|e16,08| 007 500820| 008|000 93

Total . |665,860 | 673 £68,748| 854|(27,082| 858618838 M‘O'ﬁﬂ,ﬂ! 860 | 662,028 87'¢

ot
™
i |
|
|

Now. 3040 {lmpomd . .| 10,074 208 28,822 836 31,808 340! 27,38 Wﬁl 28,843 830 25,613 302
Nos, A
Indlan . o 53,788 782 68024 67°6| 0,980 | 660 | 62,711 807, 68,447 0670 | 60,123 008
I
Total | 73,417 11'5 | 87,240 18'2| 02,384 13'6| 00,064 l!l‘ 87°280 127 | 84,736 12
l |
© {lmpoﬂml . o 6827 783 7,19 704| 8768 749 | 7,868 ull 7,021 760| 7,512 703
Abovo 40,
’ Tudlan . .| 1860 207 2,100 236 2,038 %1, 260 256 . 2,233 241 1,08 207
I
i I |
Total .| 8,467 131 0,3% 14 11,700' 1‘0; 10,85¢ lﬂl 9,354 13| 0,425 12
| i o
Granp Toman .| 037,434 100 | 063,324 100, 732,072 100 710,48 lmm 100 { 786,287 100
| '

There is very little European trade under the lowest counts for Indian mills
to supplant; on the ofher hand, Japanese competition has recently become
severe in respect of some of these descriptions. The greatest scope for the
cxpansion of the Indian industry appears to cxist under the medium and
higher counts. To produce a staple suitahle for counts above 40's, India would
have to grow either a much higher grade American cotton than has been hither-
to attempted on anything like a commerocial scale, or an Egyptian cotton.
The latter can certainly be grown in Sind, and perhaps in the Punjab and in
Rajputana. It is stated that in the case of both the first and the last, irriga-
tion would he nceded on a far more ample scale than at present. Further
enquiries will have to be made regarding the areas that can be made available
for the higher classes of staple. For the present the figure for the Punjab and
Sind may be provisionally placed at 3,500,000 acres. We have seen what looks
like & much lower estimate, viz., 350,000 acres in the Punjab within the next
four years. The present area under American cotton in that province is
120,000 acres. Mr, Hailey (vide paragraph 8) puts the area. available for
American or other cotton requiring early irrigation at 500,000 acres. No
information has yet been obtained for Bombay or Madras. The Central
Provinces arenot likely to be able to afford more than 100,000 acres for
irrigated cotton.

With regard to the improvement of the indigenous staple, there is no doubt
that any improvement in length, etc., while maintaining the hardiness, ginning
percentage and outturn of the present type, would be a very great help. Ifthe
present cottons from which 10’s are now spun could be improved so as to yield -
15's or even 20’s, the future of the Indian crop would be far more secure than
it al present appears.

8. Having discussed the necessity for and the probable effects of :—

(a) an inerease in the production of short-staple cotton
(b) the introduction of more long-staple cotton ;-
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we may now examine the efforts which are being made in the chiof cotton-
growing provinces of India towards these ends. The statement in paragraph 5
above shows the areas under the main types of cotton in the different provinees.
This is far from a complete classification by types and arcas, but is a comypro-
mise between what is ideal and what is possible.

Speaking very gencrally, the present facts and future possibilities in the
different provinces are exhibited in the statement below, and in the description
which follows it of the position in the chief cotton-growing provinces.

The statement below indicates the arca under cotton in cach of the leading
cotton-growing provinces of British India during cach year since 1907-08 and
the yicld in bales. A reference to the table in paragraph 5 will show to some
extent the types of cotton grown in each case.

Area in 000’z of acres.
Yield in 000's of bales of 100 lbs.
Value tn 000's of rupees.

| )
Bombay and . Central Pro-| Madras and Umted Punjab and
Year. Native vineesand | Nufive | ntee Natite
. States, Terar, States, | CTME L stabes
' _ ) | A
"CArea . . ‘ 710l 4,132 1,855 1,161 1,1m
1907-08 . . o {Yield . . . 1,039 795 198 268 Bt}
Valwe . L 903y 6,26,93 1,93,70 2,12,52 2,76, 4
Aren 0,041 4,175 1.676 1,302 1662
1903-09 . . dYield . ; 1,252 7 162 420 RRY!
(Value i 13,2882 70807 1,45,96 3,41,69 2,80,17
|
t(Aren . \ 6,469 4,167 1,660 1,241 1480
190910 . . o {Yield . . i 1,661 1,070 180 34 306
' Value . l 19,4250 10,96,92 1,79,92 3,50,08 8,62 01
Aren . .| 7,334 4,47 1,873 1,317 1,383
1910.11 . 14 Yield . . 1,45 629 235 318 300
Value . I 20,25,02 8,06,92 2,82,02 4,00,73 3.62,71
Area . . 6,788 4,648 2,878 9221 1,682
1911.12 . Yield . . . 6595 913 335 251 241
Value . . 10,2708 12,06,16 4,02,03 3,06,38 2,99,89
Area . . I 6,826 4,493 2414 1,158 1,675
101213 . o3 Yield . . . 1,520 910 47 428 37
Value . . . 19,70,28 11,26,70 £,19,83 4,01,09 431,15
Aen . ., 7,323 4,754 2,725 1,586 2,05
1913-14 . . {Y:cld . . . 1,614 9681 308 481 012
Value . . .1 20,8895 12,40,89 3.08,01 542,38 7,08, 42
Aran . . . ' 7,796 4,708 2,116 1.551 1837
191415 . {\'wld . . 1773 1,047 245 486 485
Value . . .| 19,0062 10,34,84 273,17 3,68,00 3,68,27
| Aren . . R 4,439 4,061 2,081 834 w3
. 1916-16 . Yield . . . 934 1,108 216 262 195
[Uvalwe . . | 820 8,95,61 3,67,11 1,98,:1 | 1,36,81

Bombay contains a large area, especially in the Deccan, under short-staple, Bombay,,
that can probably be extended, though not to a very large extent. In Dharwar,
there is a considerable area under an American type known as Dharwar-
American, that was introduced at the time of the American war. Another
long-stapled cotton is grown here, known as Kumpta. Broach and Cambodia
have also been introduced, but circumstances do not seem to he entirely favour-
able for them, and thesc varieties, though they may continue to he grown in
small areas, are said not to be likely to spread widely. Moreis fo be hoped
from the further improvement of the existing Kumpla variety, the weak point
of which is its low ginning percentage. In Gujerat cotton covers a large area,
but over much of the north of the Gujerat division short-staple cotton is found.

Attempts are being made to introduce a longer-staple variety, by selection from
the local varieties.
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The statement below supplied demi-officially by Mr. Keatinge, Director of
Agriculture, Bombay, explains the general position in that Presidency :—

(| Naveari . ", . 8—Y 31 |+Rs. 25 on Surat,
N.Gujerat ., .{|Surat ., . . 6—8 32 '+ Rs. 15 on Broach.
| Broach . . 6 34 iRs. 410 (Good.)
(| Lalo . . . T | 31-32
8. Gujerat . 4 | Waghad . . . 6 32
|| Mathio . Co 4 | 33-31
Decean . | Khandesh . . b 34=35
Southern  Maratha I Kumpta . -8 2
Country. (| Dharwar-American . 6 3]
Sind ' . o Sindi . . 4 33

Khandesh is a mixture, Mathio is identical with Khandesh, recently
introduced into north Gujerat and rapidly spreading. Ghoghari, a short-staple
variety with a high ginning percentage is heginning to spread in south Gujerat.

In Sind, the indigenous variety is short in staple, though a free yielder
under the very indifferent cultivation that the local farmer affects. An
attempt was made in the first instanco to introduce an Egyptian type, Dbut,
though Sind can undoubtedly grow Egyptian colton, for her to do so on alarge
scale and with reasonable certainty from the cultivator’s point of view, a better
system of cultivation will have to he introduced, and a more permanent source
of irrigation will be necessary, for which extensive works on the Indus will be
required.

The last report of the Imperial Cotton Speeialist gives the following values
for certain typos recently infroduced into different parts of Bombay. Dharwar
Broach, with a ginning percontage of 32-33, can spin up to40’s and was priced
at Rs. 375. Dharwar-Americans can spin 20’s. Cambodias were valued at the
Gadag auction at Rs. 320, and could spin 20's. This was on the following
market basis: —

Ry,

Sind-Ameriean e . . 310
Madras-(*ambodia . . . . . . . . 363
Navsaii (Broach) .. C e . . . 3T
. 250

Superfine Bengal . . .
Cambadia . T 1
Saw-ginned Dharwar ., . . v . R0
Kumpta . . c e e . . . I T

The price of Broach (good) is usually about 8 per cent, less than that of
Americans (mid) but varied in the year before the war from 4 to 24 per cent.
lower.

In the Central Provinces, there is a large area of short-staple cotton
grown in the west and north of the province, which could no doubt be
materially increased, and might perhaps be improved, but the main hope
of inlroducing a long-staple cotton lies (1) in the light-soil areas now
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coming under irrigation, which, as the irrigation isin all cases by storage
works, can never be very ecxtensive, and (2) in the tracts with a rainfall
somewhat higher than those hitherto regarded as most suitable for cotton in
this province ; here Cambodia may possibly give more profit than the short-
staple.

It must not be forgotten that the length of the indigenous staple in
this province has steadily declined since ils cotton began to be oxported.
The old Berar Jari, which, it is said, would spin 153’s or even 20’s, has been
replaced by a mixture of some six types, in which the types which mainly
constituted the original Jari have tended to become less predominant, and
the shorter-staple but more freely yiclding types to form an increasing
proportion of the mixture. This inferior mixture has also gradually spread
over more and more of the arca which was occupied by the superior hut less
prolific Bani. The operations of the Agricultural Department, which were
necessarily and rightly directed towavds increasing the eash yiceld per acre for
the ryot, without consideration to the requiroments of the industry, Indian or
British, further added to this deterioration of quality. The most  prolific
variety, both in respect of yield and of ginning percentage, of the Berar
mixture was found to be Roseum. This was selected for distribution, and
with such success, that not less than 700,000 acres were placed under this
type in 1916-17. The cash hencfit to the ryot has heen very greai, amounting
to something over a crore of rupees per annum over and ahove the value
of the ordinary local mixture. The subject will he dealt with in further
detail Dbelow, but is only mentioned here as an illustration of the fact
that in the case of the varieties that can be grown at present in the cotion-
producing tracts of most provinces of India the premium offered for length
of staple is utterly inadequate to overcome the great difference in yield and
ginning percentage between such types as the short-stapled, prolific Roseum
and the long-stapled, but poorly yiclding Bani. The notes of IProfessor
Gammie, Imperial Cotton Specialist, on certain attempts which have heen
made in the Central Provinces to evolve a superior type, by crossing a short
and a long-staple cotton, contain certain figures for the cash yicld per acre
of different types, and for the valuation of the new crosses as compared with
existing varieties, which emphasize the ahove principle very strongly.

Type. Counts, Price.

lupees,
Bani x Roseumn . . . 20°s to 22’s . . . 285
Bani x Deshi Lahore . . ? . . . 245

The implication in the rcport is to the cffect that the latter type is capable
of spinning at least as high a count as the former ; it has a ginning percentage
of 356'5, and under the somewhat exceptional conditions under which it was
grown, was a very free yiclder. No definitc comparison can yet bhe made
in point of cash return hetween this and the local Roseum at present.

The figures below, rcceived from IProfessor Gammie, are hardly en-
couraging :—

Species. Yield per aere in cash,
Rapecs.

Cutchicum . . . . . . . . . . 103

Roseum . . . . . . . . . . 100

Bani . . . . . . . . . . 76

Berar Jari . . . . . . . . . 71

Bani x Deshi Lahore . . . . . . . . )

These prices sufficiently indicate, too, the reason why low-yielding long-

staples like Bani and comparatively superior mixtures like Berar Jariore
1
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neing rapidly replaced, in Berar and other parts of India, by free-yiclding,
higl-ginning, short-staple varietics,

The above prices were on the following market basis :—

Variety. Price in Rupees.
Cambdia . . . . . . . . . . 350
Ghat Bani . . . . . . . . . L340
Fine Akola . . . . . . . . 205
Fine Khandesh . . . . . . . 11
Tudore . . . . . . . . . 280
Fine Bengal . . . . . . . A
Superfine Bengal . . . . . . o240

The ahove basis prices also afford an indication of the relative values
of the indigenous shorl-staple types as compared with an exotic like Cambodia.

In Madras, there is fiest the long-staple Karunganni grown in Tinnevelly,
till recently very largely mixed with Uppam. Efforts arc heing made to
«parate the two in order to secure a higher price for the Karunganni. Cam-
Lodia was also introduced into the same tract some years ago, and experience
has shown that it can undoubtedly be grown abt a profif, the yield for 1911
heing estimated at 43,000 hales. The nsual trounles, however, set in, owing to
deterioration of that part of the crop sown on inferior lands and to adulteration.
A vory prolifie cofton, locally called Pulichai, identical in type with the
varicty known as Roscum: grown in Berar and Khandesh, came in a few years
ago from the Deccan.  Efforts lhave been made to stamp this out, as purely
parasitic and owing its present apparent value fo its use as an adulterant
for the better local varieties; when it kills the value of these, as it is likely
to do, unless arrested, the ryot will be left with a less profitable crop than the
finer existing varicties,

In the Ceded Districts, the state of affairs is not dissimilar to that prevailing
in Berar and Khandesh, and the agricultural part of the problem is heing
Jdealt with on very similar lines,

The prevailing type in the United Provinces is a short-staple cotton, which
ripens carly and is known to the trade as Bengals,

The position here is described by Mr. Ilailey, Dircetor of Agriculture, as
follows :— The first endeavours to improve cotton growing in the United
Trovinces were in the direction of introducing a long-staple cotton of
American origin.  The experiments began as carly as 1881, hut it was not
antil 1906 that the seed, which was then acclimatised but was of a
mixed character, was distributed to cultivators in the Aligarh district. It
is unnccessary here to allude to the difficultics of selling small quantities
of any new type of cotton. The middlemen buy on the ginning
percentage and have not been aceustomed to differentiate in favour of quality.
They would therefore givo less for a long-staple kapas (seed cotton), which
has a ginning percentage of 30 per cent. as compared with ordinary deshi with
a percentage of 33 per cent. The manufacturer is not accustomed to buy
kapas and wants the lint ginned and baled. In the absence of any other
ageney, it was necessary for the Agricultural Department to buy in the kapas,
gin it, and sell to manufacturers. The cultivators werc promised a bonus of
Re. 1 por maund of kapas over the current price of desii, and the lint was
sold by auction, This arrangement also permitted the department to maintain
purity of the sced and prevent any admixture of deshi seed.

“Tt worked well enough for three years and the cultivators usually
received a bonus above the stipulated premium. But it was necessary to take
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an advance from Government to finance the operation, and in 1909, in conse-
quence of the issue of orders by the then Sceretary of State, the Government
of India objected to the advance on the ground that it was a matter for private
enterprise. As the cultivators would not sow without a guarantee from the
department and no private firm would come forward to finance the under-
taking, it collapsed and no more sced was distributed.

“ As progress in the direction of improving the quality of the cotton
scemed barred, the attention of the officers of the department was directed
to improving the outturn. With this object Dr. Parr at Aligarh isolated a
strain of deshi with a very heavy yicld and a high ginning percentage of 39
to 40. It is characterised by a white flower and is known as the Aligarhi white-
flowered cotton. ‘The staple is coarse und short, but the plant is hardy and
a vigorous grower. In a short time it became very popular, since the buyer
differentiated in its favour on account of the high winning percentage.
It is not possible to give the arca under this crop, as the whole area under
cotton has fluctuated so greatly of recent years, but it does not probably fall
short of a lakh and a half of acres, and all the seed which the department
can supply is readily bought up. Unquostionably, however, the Jint is inferior
fo that of yellow-flowered deshi, and the department has always accepted the
fact that, if the tide sets in steadily in the direetion of hetter stapled cotton, a
substitute must be found for this.

“Mr. Leake’s hybridising experiments are divected towards this end.
Awmerican cotton must be sown carly and this needs irrigation. At the outsido
limit, the canals of these provinees could not supply water for irvizating cotton
over more than 500,000 acres. The tolal cotion arca is anything from a million
fo a million and a hall acres, according to seasons and prices, and, therefore
there is a very hig arca which must always he devoted to a cotton grown in the
rains. Mr. Leake’s crosses ave of deshi varieties and ean be grown on this
unirrigated tract. At present it is sufficient to say that trials are heing made
on a field scale of several varieties with an appreciably better lint than deshe.

“ T will now turn to the revival of long-staple cotton growing. In 1912
the Elgin mills offercd to finance the growing of American cotton on the
basis of a premium to the cultivators of Rs. 1-4 per maund (100 Ibs.) of kapas.
After this, arrangements were to he made on the hasis of spot priee of middling
American.  In the first year the cvop amounted to 120 bales.  From that time
to the present the lint has always been sold to one or other of the Cawnpore
mills, at prices which give a premium of well over one rupee per maund of
kapas to the grower, and in 1915 amounted to Rs. 2. The department, by an
arrangement with a ginning factory, ginsthe whole erop in a single factory,
paying the cultivators as they bring in the Zapas. The purity of the seed iy
thereby maintained and the shorter strains arc being gradually climinated.
For the last two years the Muir Mills have taken the whole. The crop has
suffered owing to a great slump in prices in 1914 and two very wet years in
1915 and 1916, during which part of it was destroyed. It has consequently not
spread very rapidly. The American cotton yiclds somewhat more heavily than
deshi in ordinary years, but is more susceptible {o water-logging and heavy rains.
Further there has heen a very great increase in the area under indigo, which
has usurped part of the hest cotton-growing land.

“In estimating the relative advantages to the grower of American arnd
deshi cotton there are certain points to be horne in mind.

(#) The ginning percentage of Cawnpore-American is not more than
about 31 per cent., while, as pointed out above, that of Aligarh
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white-flowercd does not [fall below 39 per cent. Consequently
this defect must be made good by an appreciably higher price for
the lint. .

() American cotton must besown Dbefore the rains and, therefore, on
irrigated land for which canalrates have to be paid. The great
hulk of deshi is sown in the rains, .

(¢) Deshi cotton is the carlier crop, and the cultivators in these provinces
are in the hahit of taking it up in October and sowing a radi crop,
such as peas mixed with barley, after it.  American is longer on
the ground and if a second crop is sown, late pickings cannot be
taken.

“Thouch Amecrican cotton is sown at a time when the caltivator is
ordinarily frec from other work—and this coustitutes its great advantage—
yet it requires more care than deshi, and is subjeet to certain inscct attacks,
such as the leal roller, which are of little importance in case of deshi.  Again,
American does not do well on poor soils, whereas deshi is offen grown on the
poorest lands in the village.

“ Were there any great disparity of prices hetween the two crops, these
disadvantages would fali into the background ; but the prices of deshi have
remained, exeept in 1911, extraordinarily good, and the demand appears to be
showing no falling-off. I is most difticult to strike any balance of profit
hetween two erops—there are so many factors fo take into consideration. But
it would certainly be dangerous to pronounce definitely in favour of American
cotton at the premia so far obtained. It suits certain cultivators to sow their
cotton carly and leave themselves free for rains sowings. Others want a
second crop for food purposes and prefer the shorter growing deshi. If there is
no ereat dilference between two crops, a backward class of cultivator will
choose the hardiest, safest and cheapest crop to grow—and he is probably from
his point of view amply justified.”

On the same market basis asthat used by Professor Gammic for Bombay
(vide page 9), Cawnpore-Americans were valued as follows :—

Number of type. Can spin counts, Value.
Ry
3 30’s 340
9 2¥s 330
1,67, and 8 20’s 325
Others 16% 310

The last report of the Agrienltural Deparfment of the United Provinces
contains complaints that distribution of sced was carried on under difficultics,
owing to lack of subordinale staff. The smallness of the average holding
rendered it & matter of difliculty to discover suitable places for private sced
farms. Co-operalive socictics, which appear to be ordinary credit societies and
not co-operative unions organised ad hoc, are heginning to take up the work of
scod distribution, and will, it may be hoped, relieve departmental officers to
some extent of this task.

The Punjab probably offers the most immediately remunerative field for
the dissemination of long-staple cotton of the American type. We arc obtaining
further information on the subjeet, but we have seen a statement to the effeet
that a single grower last year obtained an all-round yield of 250 lbs. of lint
over an area of the same number of acres.  More will be said below about the
marketing problem in the Punjab and we shall have to obtain information
regarding the land and irrigation water available for cotton growing, and ip
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particular as to the truth of a statement, that the cotton arca can be increased,
if the cultivators will consent to reduce the area they sow with cold-weather
irrigation ; and how far such a practice is desirable, if possible. The fear of
encroachment by the cotton crop on the arca required hy food grains is less
acute in the case of the Punjab than elsewhere, secing that only a small
proportion of any particular area, which has been variously stated at onc-tenth
and one-sixth, can, it is alleged, be advantageously placed under cotton in any
single year. A proposal was put forward by the British Cotton Growing
Association some ycars ago, revived again by the International Cotton Spinners
Federation more recently, but held in aboyanceon account of the war, to take
up an area in one of the canal colonics, erect ging, and demonstrate how Indian
cotton can be grown and prepared for market under optimum conditions, and
the grower brought into dircct touch with world prices. This scheme should be
cxamined Dy the Commission when they visit the Punjab.

9. The position has now heen discussed in suflicient local defail to indicate Problem of
the nature of the problems before the Agricultural Department, the farmer and ;';t;eogg:'gp:
the trade. In the first place stands the desirability of improving the lint '
of the oxisting short-staple varieties, while maintaining the yicld. This is no
doubt a harder problem than that of introducing longer-staple varictics from
outside ; its resultsare likely to he very gradual in showing themsclves; it in-
volves the introduction of a cross which is capable of fertilisation by the re-
maining local species from which it has heen huilt up; but it is not the less
important of the two problems. The only province where this policy has heen
pursued steadily and consistently is the United Trovinees. Some work has
been done on these lines in the Central Provinees, where various crosses with
the indigenous type have been produced.  The work has, however, not formed
part of the regular programme of the Lconomic Botanist, hut has been carried
on hy the Deputy Dircctor of the Southern (ircle. Tn view of the highly
technical character of the research problems involved, this is certainly the daty
of a botanist, and should he taken over by him. A much more general and
sustained effort is needed for the solution of this problem than has been made
hitherto, outside the United Provinces.

The short-staple cropis of great importfance in the Central Provinces and
Bombay, and to aless extent in Madras and the United Provinces. The Economie
Botanists of these provinees have their hands already fully oceupicd with other
work ; and there would be ample employment for at any rale another hotanist
in eachof the first two provinees for the study of this single problem. An
increase of under & penny a pound in the value of the cotton produced in the
14,000,000 acres which grow the short-staple crop at present, would yicld over
6 crores of rupecs, justifying amply the immediate expenditure proposed.

‘We now turn to the consideration of the next problem, iz, the infroduc-
tion of a long-staple type, whether exotic or built up by crossing. In order to
make the substitution as rapid as possibie, and fo obtain the advantage of a
uniform 1ype, some organisation for sceuring the distribution of seed true to type
on a wide scale, at the minimwin of cost and with the greatest probability of
becoming a permanent local institution, is necessary. Such an organisation
is undoubtedly to bo found in the co-operative system of sced distrihution.
Under this system as worked in Berar, the Government farm distributes as
much of the requircd seed as it can grow to central farms, attached w co-
operative unions, but inspecied by Government ageney.  These farms sow that
seed, and distribute the seed in the second year to the sced farms of private
individuals, members of the union, who grow it and scll it to the public in the
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third year. Where necessary, cach union gins its own cotton, thereby ensuring
the purity of the seed, which is apt to deteriorate and is liable to adulteration
in ordinary commercial gins. The seed farms of the private members are
inspected by an agency employed by the union, but trained and supervised
by the Agricultural Department. Funds are found by members contri-
huting to their unions from the profits thcy make by the sale of the
improved seed at a rate higher than the bazaar rate. The extent to which
seed distribution can he extended by this agency, when no other difficulties
supervene, may be judged by the fact that in the Central Provinces an area of
700,000 acres was cstimated to have been sown by this means during the
year 1916-17. To increase the yield of an existing type, by the dissemination of
a variant of the same type, yiclding more seed cotton (as opposed to lint or
ginned cotton), is casy. Adulteration is not a serious drawback, especially
when, as in Berar, the cotton which it is sought to introduce is a specially short
staple variety, which is proof against adulteration, owing to its low quality.

10. The next degree of difficulty is reached when the main advantage lies,
not in an increased gross yield of sced cotton, hut in .an increascd yicld of
ginned cotton.  The difference is not, however, one of kind, but of degrec.
The damage wrought by admixture is still small, and only the most short-
sighted purchaser would attempt to snatch a transitory profit by refusing
to pay prices hased on the larger yiceld of lint.  In atract where, as is almost
everywhere the case in India, gins abound, this refusal is not likely to he
effective for long, and canin any case be overcome by departmental or co-
operative ginning,

11. The real difticulty, however, arises, when the advantage in growing
a new type lies not in quantity hut in quality, such as strength, soltness, colour
or length of fihre  In the first place stands the necessity of securing improved
cultivation. Apart from this, however, the difference in price is seldom marked
enough to appeal to the grower, unless an absolutely pure strain of seed is
obtained by him, and an absolutely unmixed yield marketed hy or for him.
Any admixture of a cheaper variety is fatal to price. At the same time, the
existence of a superior type encourages an inferior type as an adulterant (as
was shown above in the case of Pulichai in Madras), which will eventually kill
the superior {ype, owing to the fact that its presence in increasing proportion
lowers the price very rapidly, so that eventually it is not worth the grower's
while to grow the superior type, since the reputation of the local name goes
down, and he cannot get more for the pure than for the mixed variety.

Various means have been adopted in order to resist this evil, which arises
in one form oranother in every part of India where an improved variety has
reached the position of a commereial erop

Pure seed, as has been shown ahove, can always be supplied on a moder-
ately large scale by a Government agency, and distributed through a certain
number of private seed farms, supervised by a departmental ageucy, so long as
some profit can he guaranteed to the grower, by a higher price cither for his
sced or his lint.  Guarantees to this effect are often given by Government to
start with, and were found necessary even in Berar at first.

The cvil effect of gins in causing sced mixture, though real enough, can he
combated by speeial arrangements.  These arrangenients, however, when the
production reaches any considerable figure, impose a heavy burden on tie
expert agencey, which is undesirable ; while the gins are also in many cases the
worst offenders in the matter of lint adulteration. To meet these difficulties it
has been suggested that a sysiem of licensing gins should be set up, by which
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they would be compelled to keep the seed and lint of certain types of cotton
unmixed, under penalty of forfeiture or suspension of liccnse. This is a point on
which evidence is desirable in Bombay and the Punjab. Tt secms hardly
necessary to carry legislative interfercnee heyond the gin-owner, although the
case must be provided for when the cultivator or dealer brings a mixed lot of
cotton to the gin. The nextdifficulty lies in getting the pure cotton into the
hands of the buyer, whether ginner or merchant, and in obtaining the maximum
value from him. In Madras arrangements have been made for ryols to sell
improved Karunganni on joint account dircct to ginning firms. A scheme has
also been worked with some success by a league of the principal buyers with the
Agricultural Department, who refuse to purchase cotton which contains any
admixture of the inferior Pulichai. “This latter device is no doubt likely to be
effective in cases where an obnoxious newcomer can he stamped out in a short

campaign of a yearor two.

The history of the work in Bombay is most instructive. Broach cotton
introduced into Dharwar is being sold by auction after departmental grading.
Obviously this action cannot bo very widely extended by a departmental agency
on the cxisting scale. In lower Gujerat, where an attempt was being made to
improve the quality of the lint, a syndicate formed by Bombay mill-owners
undertook to pay b per cent. above the provailing rate for the improved Broach
cotton with a higher ginfing percentage. (It is desirable to enquire if this
rate was [air.) Assoon, however, as the area sown became considerable, diffi-
culties arose which led to a brecakdown of the scheme.  There was a doubt
as to whai the local prices were.  Local buyers offered higher prices for the
improved cotton, and the syndicatc were called on to pay their inerement on
the prices so enhanced. The ryots also rigged the market, or at any rate
reported sales which were believed to be fictitious. Cultivators brought in their
cotton when prices were high, and held it back when they fell.  During the
sccond year of operations, there was a steady fall in prices, and the ryots who
held back their cotton, got lower prices in the end; the loss so incurred scems
to have been associated in their mind, quite unfairly, with the operations of
the syndicate. Further, the cotton bought up-country by the syndicate was
reported to have been received in Bombay in an adulterated condition. The
information at our disposal regarding the extent to which the syndicate bought
direct, and through what agency, and the methods adopted by the Agricultural
Department to secure that the cotton camne forward in a pure condition, is not
sufficient to show how this happened. In Sind, the syndicate crected saw gins,
as the local roller gins were not suitable for dealing with the American type.
The Deputy Dircctor thought that the syndicate should have sccured a larger
proportion of the crop produced. There were also difficulties arising from
inferior mecthods of cultivation, failure of canal water, and shortage of seed.
The syndicate withdrew from Sind for one yecar, but has since agreed to make
another start. It was stated in evidence by Mr. Henderson, Deputy Director
in Sind for some years, that local conditions are unfavourable {o co-operation,
and the most promising organisation for seed distribution is through the

personal influence of leading landlords.

Only small quantities of long-staple cotton have been grown in the Central
Provinces, and their inspection and marketing was effected departmentally,
the Empress Mills in all cases proving a ready purchaser for full value. The
growing of improved wheat through co-operative agency in this province
throws an interesting light on the possibilities of a co-operative marketing
organisation for obtaining value for quality. The increased value in ibis

case is relatively small, and the cost of sowing an acre very high, compared to
5
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cotton, but a considerable degree of success has heen obtained through
co-operative sales, with the help of one of the big export purchasing firms.

We have unofficial evidenco of considerable interest, regarding the state of
affairs in the Punjab, hut it will require verification by local enquiry. Tc
start with, the markei for cotton in this province was in a far less organised
state than in other provinces where more cotton is grown. Local buyers at
first refused to pay more for a longer staplo; indeed, the big exporting firms,
it is alleged, tried to discourage the growth of such types, as it complicated the
market, and required the use of expert knowledge which their buyers did not
possess. A system of Government auctions was introduced, where buyers had to
undertake to have the cotton ginned at specified gins under supervision.
Prices 46 per cent. above the local rate were obtained at these auctions. On
one occasion at any rate before the auction system was introduced, a big
exporting firm had sold in Liverpool at 9d. a pound cotton bought in the
Punjab at 4d. ; Bombay buyers, however, gave better prices.

12. This question of improvement has beon considered in a good deal of
detail, inasmuch as it applies, not only to the introduction of exotic, but to
any improvement of the cxisting varietics. Morcover, sufficient experience
has been obtained to show where the difficuities lie, and where help is neceded.
The problem of inducing the grower to offer a pure type of cotton and the
purchaser to give him full value for it, has mot.yet been solved, though
several of the schemes so far devised look promising. The help and goodwill
of the mill-owners or other buyersis rcadily forthcoming. The former no
doubt realise that their being first in the ficld and in a position to secure the
puro type in Dulk offers them the best chanee of heing able to keep the long-
staple cotton for their own mills in case of outside competition. A free
market, however, for long-staple colton in this country is nccessary, if the
cultivator is to get the world price for i, and any aticmpt to restrict this
will prove fatal to the introduction of superior types. Little effort scems
hitherto to have heen made, cxcept perhaps in Madras and the Tunjab, to
enlist the support of the intermediate local buying interests, often merchants
of tho Marwari class, who are the most to blame at present for the adulteration
of improved types. The atfempt is surcly worth making, difficult as it
undoubtedly is. No satisfactory evidence is forthcoming of the extent to
which Indian long-staple cotton commands world prices in Indian markets.
Statement No. II appended to this note scems {o show that local prices for
Tinnoevellies followed the world prices for Americans more closely than
Westerns, o superior cotton which relies mainly on the Indian demand. The
fact that Tinncvellies are regularly quoted on the Liverpool market accounts for
this, though the differenco betweon Indian and Liverpool prices was often
large, cspecially when the froight position became more difficult. Finally,
it is clear that the first stcp to take is to devise some means to ensure the
cotton coming forward in bulk, unmixed, and if possible, through some organic
agency, capable of ultimately taking care of itself with a minimum of Govern-
ment intervention ; or at any rate of being carried on for as many ycars as
possible, until an cstablished course of trade hostile to adulteration has grown
up. In small areas, departmental action might serve, but this is impossible
over really large arcas. In such cascs, co-operation scemns the most promising
means; but it must be recollected that co-operation will not flourish in a soil
that has not alrcady been inoculated with its own microbe ; we mean that the
way te co-operative distribution must in India be paved by acquaintance with
and aceeptance of the benefits of co-operative credit. Communities accustomed
to co-operative credit are suited for the development of an organisation for the
sale of a given type of cotton on joint account. There will, however, be many
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cases where, for various reasons, tho people ate cither unsuited or unready for
co-operative working; and here departmental agency, aided by an ever increa-
sing proportion of help by the trade, sccms to offer the best chanee of suceess.
The temptation of adulteration is, however, great, where the variety to he
introduced is of high quality ; and departmental ageney must be larwoly relied
on for a long time to replace or supplement co-operative organisation. This
will necessitate large additions to the existing stafl. The problem of mainfain-
ing and marketing a pure type seems so difficult and so urgent, that it desceves
for the present as much attention as the purely agricultural problem of produc-
ing tho type itself,

13, These conclusions bring one to a consideration of the conditions gonditions under
under which the cotton crop is normally warketed in India. These do not in which ryot
most cases differ greatly from those prevailing in the case of other cxport 2arkets bis
crops. A varying proportion is taken over hy merchants or money.lenders
who have given advances to the growers, or to whom the latter are indebted,
Butstill a very considerable proportion, naturally more considerable in arcas
where the average cultivator's holding is larger, is brought by the latier (e
the market town. In this case the cultivator somctimes sells to a ginnery;
sometimes he takes it about from ome dealer to another to ohtain the hest
price. In otlher cases, again, he {akes it to a cotton markel; where theso
are well organised, with proper regulations and supervision to prevent the
grower being imposed upon, the henefit to the cultivator is great, and he
resorts freely to the market. The result is the climination of unnecessary
infermediarics, with profit to grower and mill-owner. An cxample of such
a system is to be found in Berar, where o set of rules has heen [ramed under
which cottou markets are constituted and managed. The essential features of
this system, which bas been deseribed fully in a note by Mr. Standen,
Commissioner of Berar, arc as follows :—

Commission agents, hrokers and weighmen are licensed.  The weights used
are prescribed and inspected. Trade allowances are forbidden. The prices
for the day are not published by the market commitiee, hut become known
at once in the market. Unginned cotton is inspected after removal from the
market to a gin, and deductions made from the price on account of any defects.
The seller nced not accept these deductions and may resell his cotton if he
likes.

The system, though capable of inprovement, works well, and is strongly
approved of by the growers. In the absence of such a special organisation,
though the grower may have a pretty fair idca of the price he ought to gel,
yet, owing to the various tricks that aro played at his expense by the buyers
and the intermediate agents, he does not get it. It scems probable that mucl
could be done for the cultivating classes by a better organised market systern,
In the case of export crops in particular, it would lend itself to any cfforts
that may be made to secure price for quality, at any rate after the initial stages
had been passed. The necessity of this should be strongly pressed on Local
Governments. The tendency in India isto accept as inevitablo too many
intermediate profits in the up-country period of tho movement of an export
crop.  As the benefits of the co-operative movement spread, the improvements
of markets will beccome a more urgent question. The growers who reccive
advances on their cropor who sell it to their creditors, in cach case on
unfavourable terms, will tend to become less numerons ; the cullivating classes
gencrally will demand a higher standard of ecfficiency in marketing, and will
be less tolerant of excessive profitsat their expense. Something, too, may he
done, knd is in places being done, by teaching cultivalors a few poins about
marketing their crops.

-
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11. Proposals for penalising the fraudulent adulteration of cotton have
heen more than once put forward by various bodics in England and India.
Correspondenco in the records of the Government of India regarding the
proposals made by the International Confederation of Cotton Spinners to
Lord Crewe in 1911 may be referred to in particular. We do not propose to
touch on the question of mixing cotton of higher with that of lower grades hy
other agencies than the gins. 'The experience of the working of the Cotton
Frauds Act in Bombay has shown the dangers atlending Government action
in this matter. Similarly the watering of unginned cotton is in the first place
not practised on a relatively large scale and can he put a stop to hy the action
of the ginners. The watering of ginned cotton by the balers is, however, a
wuch bigger matter ; it is done on a large scale and in a thoroughly organised
manner, pipes and hoses being used for that purpose in many press compounds,
especially in Berar. This might he dealt with without any Government
inspecting staff, by allowing the private prosecution (with the sanction of
Government, {o prevent vexatious proceedings) of any person who actually
watered cotton. This might no doubt he effected hy a trade organisation;
if no action were taken, no harm would be dono, and the law would be tempo-
rarily incffeetive. 10 neeessary, it might he introduced for a term of years
in the first instance, and, if not used, could be allowed to disappear automati-
cally from the statute hook. Opinions on this point might be invited in
Bombay.

16. The proposals that have been put forward in this note arc as
follows :—

(1) To improve the cxisting short-staple types of cotton, hy developing,
through crossing or sclection, a longer and better fibre, while
maintaining the high outéurn of the low quality type.

(2) In areas where the conditions admit of it, to continue and intensify
the present attempts to introduce longer-staple exotic cottons.

(3) To make more determined and systematic cfforts Lo provide a free
and effective demand for improved cottons, and to see that they
reach the buyer in a pure and unadulterated condition.

(4) To improve marketing arrangements generally, and to prevent some
ol the more dangerous forms of adulteration.

With reeard to (1) it has heen stated in parageaph 9 above that the
problems indicated arc suflicien{ly difficult and important to justify the
appointment of two or three botanists, specially deputed i'(fr this work, The
improvement of Indian cotton is an urgent matter. It is howevor possible
{0 specd up rescarch work by {he employment of increased staff. This may
be done cither by tackling more individual problems at once, or by dealing with
cach individual problem intemsively, eg., by following cach experiment
through all the life history of the plant in detail, instead of merely recording
final results. The strength of the cxpert staff and the problems which they
should take up should hesettled by an authority competent to form an opinion
on a consideration of the whole aspect of the case, both scicntific and cconomic,
In this connection it may be remarked that the Board of .Agriculture, as at
present constituted does not scom the right kind of body for this purpose,
It is oo unwicldy, too overburdened with details, and is not equipped for
giving adequate consideration to the cconomic and cspcoia.lly.to the industrial
aspect of a question like this. Sucha body can hardly docide, for instance,
to what extent should a staple spinning 20's be aimed at, rather than one
spinning 40's. The botanists sclected should be required to work atthe
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problems prescribed for them and should not he allowed to alter these, with
the sanction of an authority not less competent than that which decided the
original lines.

The above are, it is thought, the prineiples which are best ealculated to
give the spcedicst results and in the most economical way. But the task will
in any case be a long and difficult ono. It is hard for a non-expert to realiso
what a lengthy, laborious and uncertain process is the building up of a now
type. Line after line of work proves infructuous; characters cannot he fixed
in combination with other characters; differences are small at first ; the plants
can be crossed in a single opecration, but the hotanist can do nothing all the
rest of the twelve months but patiently await the result of this single act;
and the slightest mistake or accident wastes a wholo year. It has taken Mr.
Leake, for instance, ten ycars to arrive only at the heginning of a very promis-
ing development. Results, however, ocecur in a satisfactory proportion of the
lines taken up, if the choice is made on reasonable grounds, and the prizes of
success arc enormous. A gain of six crores of rupees has been mentioned above
as the possible result of one particular line of work. That there is nothing
improbable in this expectation may be shown by the fact that in the Central
Provinces we found that, merely as a result of a hotanical examination of the
mixture of cottons grown in that province and the selection of the hest type
of the most profitable of those varictics, an annual addition of over one crore
-of rupces to the wealth of the local cultivators has been already made by the
local Department of Agriculture, over an area of 700,000 acres sown with the
secd supplied by Government.

With regard to the third point, this very nccessary work is at present
carricd out by tho expert staff of the Agricultural Department, often, it would
seem, to the neglect of their more technical dutics. Some arrangement slionld
be made, either for the undortaking of these duties by a less highly trained
but equally reliable class of Government cmployé, or for their performance by
some non-Government agency.

The improvement of markeling arrangements should he taken up by
Government, not only as a necessary condition for the disssmination of improv-
ed crops, but in the interest of the people generally. A great bencfit would
be conferred on the cultivator, and no doubt on the consumer, if the former
could be given a market, where buyers would compete freely for his grain
or other articles, and he would he reasonably safeguarded from the more
undesirable manccuvres of brokers, touts and their allies, The matter might
be enquired into, at any rate in the larger provinces, by officers deputed for this
purpose; and such system of market supervision might be adopted as the result
of the enquiry seemed to indicate as suitable. Moreover, the maintenance of
a high standard of cfficiency in the supervision of markets should thercafter
form a part of the regular policy of Local Governments; a Collector should
think it no lessa part of his duty to see that his Jocal markets were so arranged
as to secure for the grower a fair share of the price and not to add unnceessarily
to the cost of the article to the consumer, than to sccurc efficient sanitaiion
by a Municipality or road-making by a District Board. The proper authority
to undertake the supervision of marketing arrangements and of gins is probably
the Director of Industries, but the point requires further examination.
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STATEMENT No. L.

(a) QuaxTirY,

Production (in bales of 600 lhs.) as gsven at page 395 of Professor Todd’s book on* The
orld’s Cotton (rops.”

" "
E I Cousumption
| (an given on
. | . . o Other ke 410 of
Amoclen, India, ' Fgypt, Russia. China, Countries. Torar. li:'»;lall’ :! ::wz})
] 500 Thn,
: ToraL,
! .- [ e
- e ——— I - - - .
1002-03 10,758,000 8,767,000 | 1,168,000 342,000 1,200,000 801,000 17,636,000
|
100304 . 10,124,000 3,181,000 ' 1,902,000 477,000 1,200,000 751,000 17,015,000 .
1904-05 19,637,000 3,701,000 ! 1,263,000 548,000 758,000 #03,000 20,706,000
1005-06 11,120,000 3,416,000 { 1,192,000 603,000 788,000 36,000 18,258,000
i
1908-07 13,651,000 4,035,000 ¢ LIM,00 769,000 808,00 1,022,000 22,487,000 20,605,000
1007-08 11,582,000 3,122,000 ! 1,447,000 604,000 875,000 050,000 18,640,000 21,053,000
1008-09 18,820,000 3,602,000 ! 1,150,000 608,000 1,933,000 0€9,000 22,271,000 22,987,000
]
1
100910 10,651,000 4,718,000 | 1,000,000 686,000 2,831,000 950,000 20,636,000 22,318,000
101011 12,182,000 3,583,000 1,515,000 805,000 1,467,000 067,000 22,820,000 24,005,000
i
101113 16,043,000 2,588,000 1 1,483,000 875,000 3,437,000 1,058,000 20,186,000 26,126,000
101313 14,120,000 | 4,305,000 ( 1,507,000 011,000 3,981,000 1,171,000 203,044,000 26,803,000
1019-14 14,010,000 | 5,201,000 | 1,637,000 1,015,000 4,000,000 1,340,000 27,703,000 27,01)0,(\1)\
1014-18 18,500,100 i 6,700,000 ! 1,500,000 1,300,000 4,000,000 1,300,000 20,400,000
Lati- i
mules, !
(b) Vauve (1N RUPEES).
i |
1002:00 [ 2,18,85,00,000 | 3245 82 000 | 18,05,81,000 6,42,28,000 14,91,06,000 I, 11,70,67,000 J 3,00,20,03 M "
i
|
100304 | 2,40,77,26,000 F 32,14,18,000 l 2g,18,3¢,000 7,00,:44,0000 15,51,69,00 ! 13,00,62,000 3,43,38,44,000 |
|
1004 05 | 2,60,64,56,000 | 45,30,08,000 | 27,73,07,000 B,40,80,000 12,26,23,000 14,08,18,000 | 3,71,50,28,000 .
100600 | 1,69,02,17,000 | 35,78,12,000 | 22,46,02,000 8,16,56,000 10,13,36,700 13,22,15,000 | 2 58 77,27,000 -
1900-07 | 2,42,23,00,000 | 68,64,62,000 [ 133,08,55 000 11,28,77,000 11,%4,78,000 16,00,22,000 | 3,64,28,87,000 | 3,39,08,10,000
1907-03 | 2,14,70,15,000 | 35,00,80,000 | 20,78,56,000 ©  10,81,84,000 13,62,99,000 16,00,16,000 | 3,91,92,38,000 | 9,76,88,55,000
100800 | 2,25,75.84,000 | S10G,00,000 | 24.80,00,000 | 10,440,000 1 28,60,10,000 | I485,04,000 | 9,42,08,12,000 | 3,43,09,08,000
i
1000-101 2,00,77,13,000 [ 68,61,87,000 | 24,20,€2,000 10,83,63,000 . 43,20,97,000 16,71,11,000 | 8,53 35,3:3,000 3,52,51,78,000
! i
0000 285175800 600285000 | 51,45,10,000 | 10,6000000 | 58068000 | 21,02,22,000 | 4,03,33,80,000 | 5,34,85,12,000
' i
101113 3,25,47,24,00 1+ 54,30,63,000 | 40,63,33,000 | 14,80,02,000 l 62,85,05,000 £1,02,66,000 | 5,10,00,88,000 |  5,19,25,4,000
i : :
N |
191219 2,53,08,67,000 ' 81,7438, | 30,29,50,000 P 1ATL000 0 T0,68,50,000 | 21,85,02,000 | 4,67,82,77,000 | 4,8,7,78,000
z : i
101334 2,0L,10,60,000  80,7401,000 | 44,16,03,000  16,00,41,000 D 14,20,00,000 27,71,46,000 |  8,34,00,47,000 8,59,30,37,000
101405 2,04,83,4,000  £6,0583,000 | 31,i2,10,000 20,61,31,000 : 87,23,75,000 22,18,35,000 | 4,83,76,87,000 .
v ‘ - |

Norn.—The valuntion has been made on the basis of the prices prevailing iv the different yoars,



39

STATEMENT No.

11,

Showiny the prices of'* Ténntes ’ al Tuticorin as comparcd with these at Liverpool.

Periud.

1

{
'

PRicks PER 1b. IN ANNAS AND DEOIMALS.

' American
+ middhng
. at Liver-

31st December 1914
15th January 1916
20th January 1916
12th February 1916
2¢th Februmy 1916
12th Mmeoh 1916 .
26th March 1915 .
16th Apil 1916 .
30th April 1016 .
14th May 1916

4th June 1015

11th Juve 19156

251h June 1916 .
9th July 1915 .
23rd July 19156 .
Gth August 1916
20th August 1915
3rd September 1015 .
17th Septewber 1915
1st October 1916 .
16th October 1915 .
29th October 1915 .
12th November 1915
26th November 1916
11th December 1916
25th December 1915
81st December 1916
14th January 1816 ,
20th January 1916 .
11th February 1916
96th February 1916
17th March 191€
S1st March 1916 .
14th April 1016 .

i

!

pool.

Tinnevelly

at Liver-

pool, ¥.
U, k.

]

683
665
6:60
6-90

Tonies | Westorn &t'i‘k:h‘.'aj;‘,;‘ b v
RO e
4 b 6 7
£ £
3-20 288 951 833
3562 288 1000 8 &3
320 352 10 46 016
3562 336 10735 946
352 368 1035 916
368 378 10077 1002
1:19 397 1132 1071
442 46 11-08 11:33
148 446 1179 11-25
116 416 1104 1062
406 11'14 1070
403 REIU 11'18 1083
304 358 10°83 10-62
334 365 10:77 10°42
378 367 1069 10 62
4:00 336 1162 1094
400 836 1129 1073
410 374 1204 1125
480 400 1278 12-:60
450 472 1452 1840
531 4'83 156 06 14°27
496 486 1462 1385
502 417 1460 1375
606 461 1617 14+38
606 464 15:06 156:10
486 4'48
o 16-60 1663
650 474 1883 16’16
554 4°b€-5 16-62 16:04
564 540 16-79 16-15
679 603 16'08 1563
603 589 1640 1594
608 576 16-20 1563
582 513 16 22 1673

PRI1CE PER NALE OF SUO lbs. 1N
€ AND DRCIMALS OF L.

linnios at
Tuticorin,
LR

8-67
817
8-49
820
80
781
833
813
853

1000
10700
1107
1033
10 47
1053
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Showvig the prices of ‘Tinnies’ at Tuticorin as compared with those at Liverpool—contd.

Period.

26th April 1916
12th May 1916
26th Mar 1916
9th June 1916 .
23rd June 1916 .
7ih July 1916 .
21st July 1916 .
4th Aungust 1916 .
16th August 1016
1st September 1016,
16th September 1916
24th September 1016
T#th October 1916
27(h Qctober 1916
10th November 191€
24th November 1916
8th Decomber 1916
22nd Deceniber 1915
th January 1917
10th Janunry 1917
2nd Fobruary 1917 .

PRicEs PR Ib. IN ANNAS AND DECIMALS.

i
|
i
i

PR1CE PER BALE OF 6500 lbs. 1N

£ AND LRCIMALS OF £.

American  Tinnevelly

Tinnies at

midling o v il | Weloms.
pool. | G.F. )
—_ R
2 | 8 L4 5
|

704 ‘ 765 579 550
841 : 810 605 6:80
$47 | 810 602 526
g42 1 &00 614 576
o ; 790 614 589
801 |' 765 624 608
707 | 763 697 6:05
857 ; 8§20 6'53 ‘ 620
N8 845 634 | o6
000 : 920n 672 688
951 | 895n 669 678
047 | Bom 659 678
1011 0400 . 685 678
11'14 10-10n : 682 v
1142 104100 675 726
190 | 1130n | 749 746
12050 | 1146m 800 774
10009 @'66n 800 742
10:9Gn 10-45n

9-90n .

1038n |

miding | T | Tl

v
6 7 8
£ £ £
1654 15-98 12:07
17'58 16:87 12:60
17-65 16°87 1253
1764 16°67 12:80
1727 16;46 12:80
1675 1504 13-00
16°GO 1594 1307
1775 17-08 13-60
1846 17°60 1320
2063 19-17n 1400
19'82 18-65n 13:78
1973 1854n 1360
21°06 19-58n 1427
2321 21-66n 1420
2379 2271n 1407
2479 2354n 1660
25'10n 23-85n 16'67
21°02n 20100 16'67
22:83n 21'77n
2152 20°63n
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APPENDIX C.
. THE SUGARCANE INDUSTRY.

The sugar problem in India is capablo of being stated very simply. In Sugar problem
the last year before the war (1913-14), the area under cane in the provinces i Indi
for which returns are reccived was 2,659,800 acres, from which a pormal
yield of gur would be 3,428,000 tons. Gur is also produced in some provinces
from palm trees to tho extent of about 150,000 tons, but the quantity apparent-
ly does not vary much from year to year, and has not been affected by the war.
In the year 1913-14 the imports of sugar and molasses together wero 896,800
tons. To what extent can these imports be replaced by sugar produced in
India?
2. During three years of war the average annual imports of sugar have Production in
decreased by 256,000 tons, whilst the increased area brought under cultivation Indis,
is capable of producing about 350,000 tons of gur. The tables given helow
furnish the data upon which the above statement is based.

TABLE I
.’ Normal | 1913-14. 19175-18
i yield L _ .
Provinces, I of gurin
tons per Ares in Ontturn Area in Ontturn
acie, acres, 1 tuns, acres. m tona
Bengal T . . . 13 216,006 1 281,400 [ 207,000 | 269,100
Bombay . . . 31 1 68,500 [ 196,800 | 113,000 | 350,300
Madras . . . . . 22 §3,600 | 183,900 | 123,000 | 270,600
United Provinces . . . 12| 1,380,300 | 1,667,200 | 1,497,000 | 1,796,100

Bihar and Orissa . . 1] 262,900 | 299,200 | 263,000 | 289,300

Punjab . . . . . 0-9 410,800 | 869,700 | 502,000 | 451,800

Central Provinees . . . 11 20,400 22,400 25,000 27,500

Assam . . . . 09 37,900 34,100 35,100 31,500

North-West Frontier Province . 20 I 31,800 63,600 31,0000 62,000

Minor Areas . . . . 1-3 24,900 32,400 22,000 ' 29,200

Total . . . . .1 2,541,600 ' 3,150,700 | 2,818,000 ° 8,576,700

Native States . . S 1'6 118,200 Il 177,300 {not a.v;ailabla-).
ToraL . 2,659,800 'l 3,328,600

Table I gives the area under sugarcanc in 1913-14 compared with the
final forecast of 1917-18. These areas multiplied by figures furnished by the
Agricultural Department for the average outturn per acre of ecach province
give the weight of gur produced in a normal year from the area under cultiva-
tion. From the statement it will be seon that in 1913-14 the crop in British
Indis, if the yield was an average one, was 3,150,000 tons. and in the Native
States from which returns are received 177,000 tons; whilst in 1917-18 on the

same assumption the crop in British India will be 3,576,000 tons, an increase
6
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of 426,000 tons. Figures for the Native States arc not yet available, but it is
fairly certain that they would show a somewhat similar increase, viz., 13 per
cent., and we may, therefore, assume that the total increased production of
India will be about 450,000 tons. Areas for which no figures are furnished
are tho Native States of ITyderabad, Baroda, Baluchistan and Sikkim,

TABLE IL

Imports of Value
Year. sugar ing

iu tons. sterling.
1912-13 . . ) . . . . . . 772,158 9,510,172
1018-14 . . . . . . . . . 896,869 9,971,251
1914-15 . . . . . . . . . 550,120 7,014,900
1915-16 S oo e | 11,078,881
1916-17 . . . . . . . . . 512,218 | 10,300,210

Table Il furnishes the imports of sagar into India from oulside with the
ralues expressed in sterling for the five years 1912-17.  The rapid increase in
the rate of importation came to an end with the outhreak of war. In the two
years immediately preceding the war, imports averaged 534,000 {ons; whilst
in the three years of war they have fallen to an average of 578,000 tons, a
deerease of 256,000 fons. The expenditure on foreign sugar shows little
change; the average annual imports in the pre-war years referred to were
valued at €9,7 15,000 and in the war years at £9,469,000. That is to say, the
fall in volume of imports was almost exactly counterbalanced by the rise in
price. From this it would seem that India is able to spend about ten millions
sterling a year on sugar, which may he regarded somewhat in the nature of a
laxury, and that for her ordinary dietary gur is sufficient.  The rise in the
price of sugar diminished the quantities consumed, and this deficiency has heen
made up by an equivalent amount of gur. 'The increase in cane cultivation
is a very satisfaclory feature of the situation, and justifies the expectation that
the cfforts now heing made by the Government {o raise the standard of
agricullural practice will result in a very marked advance in the industry, both
as regards aren cultivated and yield of crop.

It will be observed from Table T that cane cultivation is very uncqually
distributed thrcuglout India and that by far tl e greater area is situated in the
alluvial plains of the Ganges and Indus river systems. The weight of the
cane crop per acre in the south of India is, however, much greater than in the
north, where the cold season is too prolonged to yicld, at any rate with the
present types of cane, the returns obtained in the warmer and more equable
climate of the south, Further the percentage of available suerose, upon which
tho weight ol gur extracted depends, is appreciably larger. In Bombay and
Madras, too, the cultivation is better, irrigation is fuller, and manuring is on
a far more liberal scale. Cance growing in these sonthern provinces is,
however, dependent for its extension on stovage irrigation, though much may
be done also by power pumping from wells or rivers.  Any large increase
from wells worked by bullock power is not to be expected. In the United
Provinces and tho I'unjab, where snow-fod canals exist on a large scale (by
far the most cconomieal form of irrigation for a crop requiring water during
the hot weather), climatic conditions are less favourable, but the cane areas
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are larger than those of the southern provinces, A very large acreage is
grown in Bengal, Bihar and the United Provinees, practically speahing with-
out irrigation. In the United Provinecs, even where irrigation is given, it is
mostly very scanty, except where canes are grown for chewing; and it is
improbable that it can he maferially increased. Tn the small, highly-culii-
vated cane arcas of Madras and Bombay, and to a less extent in the Central
Provinces, the work of the Agricultural Departinents has been moie effeetive
than in the large, ill-cultivated canc areas of the small and poor cultivators of
the United Provinees.

3. The main line along which the problem must be atlached is obviously Aericultural
that of agricultural improvement. The policy should he generally to colllln\l('a“p"l’;et':;e::;t
the improvement, along existing lines, of the Madias and Bombay erops; toworlnngmtho
introduce varietics into the northern provinees which will give the hest results provinees,
under cxisting conditions of {emperature, water supply and climate; and to
induce the growers of the northern tracts to take up, along with hetter types of
cane, higher manuring and cultivation, The extension of irrigation in the
southern provinces will doubtless he continued on the lines hest caleulated to
obtain for the growers the greatest benefit in return for the money oxpcn(u‘d
Some share of this is bound to fall {o sugarcanc. It has been found that in
Bombay, at any rate, cane growers are ready to pay as much as Rs. 60 per acro
for the irrigation of thick varielics, and it seems hardly neeessary to press the
claims of cane to any special treatment in these arcas.

Turning to the purely agricultural work done in the various provinces, Madras,

we find that in Madras considerable improvements have heen effected by
the introduction of a discase-preof cane, with the result of arresing
the decline of the cane area in the deltaic tracts. Tmproved methods of
cultivation have also led to an increase in the arca wnder cane, owing
to the larger profits thereby obtained. No estimale is available to the
Coemmission of the probable increased arca to be looked for owing to greater
irrigation facilities, or of the amount of 1mpruvun(-nt in the yiell per acre
that the Agricultural Department has in view.,

Mr. Kcatinge, the Director of Agriculture, anticipates that, oul. ol theBombay.
arcas in Bombay over which irrigation is now to be extended, some 80,000 acres
are likely to be planted with cane. The Agricultural Department, by an apylica-
tion of water and manure in quantitics actually less than those given by the
local growers, secured a crop in 1915-16 of 50 tons of cane yiclding six tons of
gur per aere. The use of ammonium sulphate together with oil cake in addition
to farmyard manurc was found to he tlxe most economical form of
manure.  Sulpbate of ammonia is admittedly suitable for sugarcanc
in many parts of India ; and the gencral adoption of coke-oven recovery plants
on the coal fields should lead to an increased supply at a lower price, which
would be a great benefit to the cane industry.

In the Central Provinces the agricultural improvements at present heing gentral
demonstrated, though promising enough in their way, are not likely to makeProvinces.
any very large difference to the gross yield, as the arca under cane is so small.

Much, however, depends on the quantity of water likely to be made available
for canc as the result of the numerous irvigation works under construction or
projecbed in this province. The irrigation of cane from storage works in this
part of India does not, judging from the history of the past few years, scem
very promising, owing to the hicavy losses from evaporation aund leakage in
channels, when small quantities of water are passed along them in the hot
season. The extension of the storage capacity ol the reservoirs feeding the
Mahanadi canals may, however, afford a largely increased supply of water for
6 e
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cane. Very high yields can be obtained in the south of the Central Provinces
where conditions approximate to those in Bombay or Madras.

An important factor in the United Provinces is the result expected from
the crosses which are heing produced in the experimental arca in Coimbatore.
But Dr. Barber, the Sugarcane Expert, reports that he will not be able to test
these and give them out to the Government, farms for local trial till 1921, If a
secdling cane, combining the hardiness and resistance to unfavourablo climatic
conditions of the local United Provinces varietics with something of the increased
yiclding power of thicker exotic species, can be evolved, then the prospects of
incrcased production on, and extonsion of, the existing arca are very hopeful.
But in order {o make this possible, the ryots must be induced to improve their
cultivation and to adopt an altogether different standard of manuring, Mecan-
time, the report of the meeting of the Board of Agriculture in 1916 states that a
Java variety can he grown successfully in the United Provinces, with slight
modifications of the local a"ucultuml methods, to yield 70 por cent. juice in a
nine-roller mill, with 15 per cent. sucrose, while the local varieties, under the
same conditions give only b5 per cent. juice, with 10 to 11 per cent. sucrose.
Tho above are the resulls of crushing on a considerable scale at the Rosa
factory, and the variely in question, which was grown by the factory, has
Deen thoroughly tried in other parls of the United Provinecs. The prospects
scem very favourable, and all now depends on a successful demonstration
campaign. 1t will be nccessary to provide very large quantities of manure
in the form of oil cake, for it is at ieast doubtful if the local supply of farmyard
mauure can he greatly increased in the near future.

The United Provinces Government is {aking steps to popularise the
use of mahua cake as a manure for cane. The example of Formosa,*
where the Japancse Government advanced £2 worth of fertilisors for every
24 acres put under cane, on condition that the cullivator himself spent
another £2-10s.  On fevtilisers, has often heen quoted, and whatever may have
been the result of certain other measures taken in that island for the
encouragement of sugar cultivation, there is no doubt that this or some
modification thercof, would afford a great stimulus in India. It is necessary
however, to make absolutely ecrlain that the nmew canes are in every way
suitable, and are not liable to ruinous damage from local pests or discases.
Lt is probable, for instance, that damage from pig would be a scrious matter in
the United Provinces and Bihar, if thick cane were introduced, and it would
be diffieult to arrange for effective protection of the simall scattered areas.

Although situated in the extreme north-west corner of India and exposed
to Dbitter frost in the cold weather, sugarcane is grown in the North-West
Fronticr Provinee under irrigation from river channels, on an arca of 31,000
acres, and a yield of over two tons of gur is ohtained from an average crop of 28
tons per acre. Thoarea is said tohe limited by the local demand for gur and
the difficulty expericnced by the cultivators in manufacburing it. The Agri-
cultural Department has for somo years past conducted experiments with a
view of introducing a modern factory system of cultivation and manufacture,
and the results indicate that the prospects of success justify the establishment
of an cxperimental Government factory, which could be developed into a large
concern drawing its supplies of cane from a maximum area of 5,000 acres, At
the samo time tho prospects of beet sugar cultivation have been investigated
with almost cqually favourable resulis, and it is suggestod that a central factory, i
erccted near Nowshera, could obtain supplies of both caneand beet which would
cmblc it to opera.e for between seven and eight months in the year. Thls un-

K l‘ beu-hgn Woild’s Cane Sugar lndultr_y, 1912, page 8.
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usually long period is partly due to the fact that the cane after cutting can ho
preserved with little or no deterioration over a period of several months, At
very small cost, therefore, the gap between the end of the cane and the begin-
ning of the beet harvest can be bridged. The beet harvest can also be pro-
longed by sowing in September and October and again in February and March.
No information is available as to the ultimate extent to which developments in
the direction of this combined cultivation could be carricd, but it is probable
that the initial success of one factory would lead to the establishment of others
and that the ultimate limit would depend upon the extent of land which could
Bo brought under irrigation. This might possibly be increased by the employ-
ment of pumping plants on a large scale.

There are in Assam and Burma large arcas of land suitable for the
cultivation of sugarcanc without irrigation; but it is probable that irrigation
supplementary to the rainfall will be found to he very profitable, and this can
be supplied by the addition of small pumping installations capable of lifting
water from the rivers and streams, which in these provinces are of a peronnial
.character. The area under cultivation in Assam in 1917-18 is siated to ho Assam.
85,000 acres, with an average yicld of only 09 tons of gur per acre. This
outturn is recognised to he much less than might be obtained with good cultiva-
tion ; and, at the instance of the Board of Agriculture, the Local Administration
has started experiments at Kamrup with a view to develope cane cultivation on
modern lines and to work up the crop in a large central factory to produce white
sugar. The experimental work commenced in 1914-15 and has gradually deve-
loped, though progress has heen delayed by the difliculties in gelting machinery
for the central factory. Up to date ncarly 700 acres of land have heen broken up
by steam-ploughing tackle, and 530 acres planted with cane. The crection of
the manufacturing plant has not kept pace with the agricultural developments,
and no commereial results are yet available.  The experiment is an exceedingly
important one, and, though unforeseen difficulties have heen met with, the
results so far obtained are very promising, and there is every reason to expeet
that it will ultimately prove the possibility of establishingin Assam the central
factory system of growing canc.

In Burma the arca under cane in 1913-14 was 15,100 acrcs. ITere an Burma.

attempt was made to get a central factory started, bul owing to the war the
idea had to be given up. The proposal was that a Rangoon firm should under-
take to make experiments in the area commanded by the Minbu canal, at a
cost of Rs. 20,000, half of which was to bv paid by Government. If they
proved successful, the firm was to lay down plant capable of dealing with an
area of 10,000 acres. It is stated that crops of 30 tons per acre without
manure have heen obtained on the Government farm.

It seems that promising tracts exist in these two provinees, for the
establishment of central factories, growing at any rate a large proportion of
their own cane, but that there are many initial difficultics to overcome, especially
in the matter of labour. Areas taken up for cane growing would presumably
be free from tenancy rights and other incidents of our Indian revenuc system.
Tt is especially this freedom from legal difficultics that inspires a hope that a
really considerable quantity of sugar might ultimately be produced in Burma
and Assam. Dr. Barber, who has visited the former province, regards the
conditions there, apart from labour difficulties, as very promising, and it should
be the policy of Government to give out suitable arcas for the establishment
of central factories to reputable firms, and to invite such applications. The
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system followed should provide for small cultivators growing cane alongside the
larwer arens of the factories, a condition which the probable necossity of
importing labour renders the more important,

In accordance with the recommendations of the meeting of the Roard of
Agriculture held in 1911, br. Barher has been engaged on the production
of seedlings suitable for various conditions of soil and climate, and also scedlings
with maximuwm sucrose content.  Very promising results have heen reached
in this latter direction as the result of two seasons’ work. Au agricultural
question of importance to tho factory owner is the extension of the period
during whieh cane can be obdained ready for crushing, by sclecting varietics
that ripen at different times, or by exiending the period of planting so as to
prolong the ripening period. TF, as stated in the note prepared by Mr. Coventry
on cane growing in Bihar and printed in the Report of 1916 (page 90) of the
Board of Agriculture, carly planting does not lead o early ripening, this may
he owing to the cold of the carly winter months, as in the warmer climate of
the south of the Central Provinees, the opposite was fonnd to be the case. Two
different classes of cane, one early and one late ripening, could, lowever, as
Mr. Coventry stated, he grown in Bihav side by side, therehy extending the
period.

4. In view of the shortage of farmyard manure, it is necessary to cmploy
some substitute which can replace farmyard manure wholly or partially. This
exists in the form of various kinds of oil cake, which, at any rate in the case
of heavily manured and well cultivated land in Bombay, gave the most cco-
nomical results when nsed with ammonium sulphate. The stimulation of the
oil-pressing industry that would avise from an ineveased demand for eake would
be a desirable end. Sulphate of ammonia was sold in India hefore the war
(June 1918) at Rs. 257 per ton; it should be possible to sell sulphate of
ammonia  produced in India at a mueh lower price than the imported
article.

5. The cost of cane eultivation and the prices paid for cane by factories
are of interest in this conuection. The usual price paid for the poor class
ol cane ohtained by factovies in the United Provinees and Bihavr before the
war was four annas a maund.  The price however varied bebween 31 and 6
annas, according {o the price of gur and compefition between factories,
Iligher prices were said by the Bilar witnesses {o have heen paid since the
war, but generally the price in Bihar is much the same as in the United
Provinees.  Tn places where o thicker class of canc is grown, much highor
prices aro the rule, although, except in Madras in the neighbourhood of the
sugar factory at Nellikuppam, there is very litile purchase of canc on a
commercial hasis in such tracts. The ryot in Madras and Mysore takes his
cane to the power-driven mill and gets it erushed and tho juice hoiled down to
gur. Tor this he pays the charges levied by the owners of the mill, and then he
sells the gur himself, obtaining a price equal to 10 to 12 annas per maund of cane.
'The lowest price in pre-war times was cicht aunas a maund.  Enquiry in con-
ncetion with experiments in the ITadi process in the Central Provinces showed
that nincannas a maund was the lowest figure that would satisfy the cultivators,
In Bombay, it cost the Agricultural Department slightly over four annas {o grow
a maund of canc in 1915-16.  Most Bombay and Madras canes have a much
hicher percentage of extraclion and usually of sucrose than the northern canes,
but not, it would scem, cnough to acconnt for the great differcnce in price.
Canes which are doubtless somewhat of the same class as thoso grown in Bombay
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and Madras are grown in Fiji and Mauritius. In Tiji the nett cost to the
factory is three annas & maund, including the expen<e of planting, entting and
transporting, which is borne by the factory. In Mauritius, the Indian growers
get 58 annas a maund. The Formosan grower receives on an averago 44 annas
a maund for a cane with 11 per cent. sucroso contents. This approximates fairly
closely to United Provinces conditions. Until the Bombay grower is ready to
sell his canc at a price which may be provisionally stated at six annas a maund
or a little more, on a pre-war sugar price basis, it docs not look as if a central
factory would have much chance of success in that Presidency. Efforts have
been made in the Unifed Provinces {0 induce the ryots to sell their cane on a
basis of extraction, hut without success. If improvement were taken up on a
large scale, the growers of hetter cane would doubtless be ready to sell ona
basis of extraction results ; and if so, the growing of inferior types would no
doubt tend to deereaso more rapidly.

In the southern provinees, on the other hand, the problem would seem to
bhe onc of increasing the arca under cane until the market for gur is overdone.
If the yicld is so large as to make the growing of cane still profitable on a
lower price hasis for gur, and therefore for cane, an opening for the central
factory will at once he created.  If, however, a fall in the price of cane toa
point still ahove what a central factory can afford to pay, leads fo a decline in
area, the future prospects of sugar making in these tracts are not prowising.
llere the Agricultural Department ean be of assistance, by showing the
cultivator how to grow as much cane per acre as possible in the most  economi-
cal way. Another difficulty, however, which must he faced, is that due to the
small arca of cane in any given fract, snd efforls will have to he made to hring
about a greater concentration in favourable cituations, so as o diminish as much
as possible the cost of {ransport to a cenfral mill.

6..Tt would scem, then, that there is w possibility within the next few Agricultural
years (1) in the southern provinees of o considerable inerease in the arca uniler improvement
the irrigation works combined with some increase in oulturn, (2) in the futare wark.
northern provinees, if {he poliey laid down by the Board of Agricalture is
vigorousiy pursucd, of a very large incerease in the outturn of the existing area,
and possibly of an extension of that arca in consequence of the more profitable
nature of the crop, 'This isso much larger than all the southern areas
together, that no cffort should he spared fo promote improvements on lines
already ascertained to be suitable.  Tn particular, the cdablishment of a
sugarcane farm in the part of Bihar north of the Ganges should be no longer
delayed. In this tract we found the main sugarcane arcas and practically all
the factories of the province, and it adjoins a part of the United Provinces
where much cancis grown. The cstablishment of central cane factorics (3)
in Assam and Burma offers promising prospeets.

There seems no reason why the various increases above indicated should
not yield gur or sugar, equal or more than equal to the quantity of sugar at
present imported.

7. There is, however, another very important factor which affeets the area Limitation of
under cane—uviz., the price of other crops. This is especially marked in the 8rea dueto

s prices of other
case of jute in Bengal, . crops

The cane areas in Bengal (including Assam) and in the United Proviuces
in the year 1690-91 were 1,146,611 acres, and 1,105,383k acres respectively
(Agricultural Statistics fieures). 1In the year 1907-08 they were 616,032 acres
and 1,471,831 acres, although the yicld in Bengal is certainly higher {han m
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the United Provinces. One reason for the decline in the case of Bengal may
be Qe(-n from the statement below :—

Period. Prl';:‘rzf.;l:h‘, ’ 3&:&;3: Pri;:)u;; ;l::.nd gi:ﬂ::?::iﬁ:
Caleatta. (Indin) acres, Culcutta. (Bengul).
B . ]).: R a p Acres.
Average of 3 years ending 1804-05| 33 8 11 : 2,5*3(),308 3 14 0% 630,850
Year. . . . 1905-06| 57 8 oi 3140822 | 4 8 8 623,100+
190«;.07' 50 11 si 3,523,538 4 3 9 606,700t
1907.osi 3001 5 3943675| 4 8 5| 007,200
1908091 32 9 4 2335454 6 3 9 553,004
C 19090 3610 s; 2,756,520 [ 612 2 507,800t
1910110 40 9 8| 2928669( 6 2 0 515,6001
191112 5% 4 0| 300087 | 412 0 521,0004

® Averago for 3 years only.
t Including Assam,

Gur fell even lower in the next two years; hut during the above period
the price of gur rose 18 per cent. and that of jute 61 per cent. The area under
canc declined by 23 per cent. and that under jute rose hy 22 per cent.

8. Tt is difficult to draw definite conclusions from such statistics as are
available regarding cither the production of gur or the prices realised in free
markets.  Gur, as ordinarily made, does not kesp well in damp weather, and
immediately aftor the canc harvest season the crop is thrown on the market,
owing to the inability of the ryotsto hold it for any length of time. Conse-

uently there arc violent fluctuations in priee, and the hulk of the crop has to
be sold at the time when prices are lowest.  Average rates, therefore, are totally
wisleading as regards the actual cash returns received by the growers.

There is no reliable evidence of a decrcased demand for gur, asthe
percentage of the Indian cane crop which is made into sugar is still small, and
the fizures show that, if anything, there has been in recent ycars an increase
in the area nnder cane, which is likely to become of greater iwmportance now
that the price of imported sugar has risen.

The rapid increase in the imports of sugar is, therefore, due to the increased
demands of the people for saccharine matter, conscquent upon a rise in the
standard of living, and it is an open question whether the anticipated increase
in the production of sugarcane in India will be used in the form of gur or
manufactured sugar. If the demand is for gur, the prices for that product will
remain high, and it will be difficult for factories producing sugar to obtain
supplies of raw material. On the other band, if the demand is for sugar, the
present ratio of prices between gur and sugar will not be maintained, gur will
become cheaper and the sugar refincries will be able to purchase if. Hitherto,
sugar has been the only article of food which, to any considerable extent, has
been imported into India, and the cane grower and therefore the gur producer
have been subject to competition from an overstocked market which was
artiticially supported by bountics and cartels. While world prices for food
grains and fibres capable of being grown on land suitable for sugar have risen,
the prices for sugar have steadily fallen, and consequently the Indian sugar
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grower has found his cultivation less profitable. His methods of cultivation
have remained unchanged, but to some cxtent his returns have been increased
by the use of iron sugar mills. Recent work by the Departments of Agricul-
ture and of Industries in some provinees has, however, domonstrated definitely
that there is scope for great advances in the yicld of cane by hetter cultivation
and in the extraction of its sugar contents by the use of power=driven milling
machinery. The adoption of these new methods and appliances will inerease
the returns per acre without increasing the cost of production in a similar
ratio, and, the margin of profit being thus extended, the arca under cultivation
will grow till the returns ccase to offer inducements for any further expansion.

9. No reliable information is at present available regarding the economic Economic limits
limitations of the central factory system in India. There is hoth an upper ::ctzﬁu
and a lower limit, but the former nced not concern us as it is never likely to
be reached in India. The lower limit depends on the degree of efficiency in
manufacture which can be ohtained when working on a small scale, and on
this point the experiments in progress in the United Provinces have not
yielded any satisfactory data. That the efficicncy will be less than would
bo obtained with larger plant is certain, but the loss on this account may be
counterhalanced by the diminished cost of transport, when the cane supplies
have to ho carried only a short distance and there is a local market for the
whole outturn. The cost of management is also a factor of some importance,
and small Indian central factories should be able in this vespect {o hold theijr
own against the somewhat expensive control of the larger factories. At the
present time the lowerlimit of the factory system scems to be a mill capable
of dealing with 250 tons of canc per day, or with the produce of an arca of 25
acres in the north of India or of 10 to 12 acresin the south. Assuming a
working season of 100 days, the smallest central mill will require 2,500 acres
of cane in the north of India and from 1,000 to 1,200 in the south. Only in a
few places can such large arcas he sceured, and itis urgently necessary to
encourage concentration of cane growing as much as possible, simultaneously
with the technical development of sugar manufacture on a small scale.

10. There were in 1915, 23 sugar factories in British India employing 50 Working ot
or more persons, and three in Native States. Of the above, nine were in the Indian sugar
United Provinces, seven in Bihar and Orissa and five in Madras.  Some obtained factories.
their sugar from gur only and not from cane directly, some worked only on
cane, and others on both. Some of these factories also worked as distillerics ;
and in one or two cases they turned to account the carbonic acid gas from the
fermentation vats by compressing it in stcel cylinders for the use of manu-
facturcrs of wrated waters. Ome factory has carried the sugar industry to
the stage of producing sweets.

The limited commercial success attained by sugar factories and refineries
in India until somewhat recently, was largely duc to imperfect appreciation
of the conditions under which the industry must be carried on in India, and
to bounty-fed competition from abroad. At the present time the price at
which sugar is landed in India is not the only factor in determining whether
a season's work will result in a profit or a loss ; this depends to a large extent
' on the current prices of gus, which often bear no relation to those of sugar,
If the soason is poor, gur is dear, and unless sugar is also dear, the mills cannot
make a profit. But war conditions have, for the time being at any rate,
enabled sugar factories to work at a considerable profit.

Ohviously the greatest help for existing, and the greatest sccurity for
projected mills is a plentiful supply of suitable cane. If this is not available,
nothing short of very high protection will have much effect.

e
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Difficulties trom 11. It must be understood that the peculiar conditions under which cane

’;’i“ ‘m“" is grown in India present certain special difficulties, from the point of view of

:“f:':y. the central factory. Asin many other countries, cane cannot be grown in
India to advantage continuously in the same plot, oxcept where it is ratooned ;
it has to he rotated, preferably on at least a three years' system, with other
crops ; and the arcas in which it is grown are very small and seattered. It is,
lowever, sometimes grown hy & number of small cultivators in one block, fed
cither by tanks or canals. In the latter case, rates and water supply are often
regulated so as to concentrate cane in blocks, in order to economise water. In
Bihar and the United Provincesin particular, holdings are very small, and
where cane is grown without irrigation, or from wells, the result is a number
of very small isolated patches. In traots which are subject to the ravages of
wild animals, an additional inducement to concentration is found in the
facilities given thereby for watehing and fencing the orop.

The tenaney law in most parts of Indin renders it impossible for a capitalist
to acquire continuous arcas for factory cultivation, and it is more than
doubtful if Government would he justified in permitting the compulsory
acquisition of these, or if it would be practicable for a factory to acquire such
by private negotiation, supposing that a clear title could be passed. The
number of cultivators to be expropriated would he very large in proportion
to the industrial results ; and tho process would have to be ropeated every timo
a new factory was started. It would be almost impossible to provide other
land for the expropriated cultivators, and mueh hardship and discontent would
be created.

Difficulties 12. Another factor that has to be taken into account is the lack of

relarding expan- gyailable hullock power for crushing cane. It will be remembered that by

sion of ealle  f.y 1) wrcater proportion of Indian eane is made into gur, the canc being

growing. crshed in bullock mills and the juice boiled by the cultivator himself, Asa
rule, the cattlo power is insullicient to deal economically with the canc grown,
The cattle are overworked and weakened by the hard toil of the mill, following
on the continwous plonghing of the monsoon and the radi sowings. The
temptation to the cultivator to slack off the mill, with much resultant loss in
exiraction, is great.  Again the crushing scason is often prolonged till the
canes have deteriorated. One or morc of these conditions arc usually to be
found in all arcas where eane is grown tfo any considerable extent. It is
manifest, thercfore, that the expansion of cance growing, in the absence of a
central factory, will be held up, unless some suitable moans of crushing cane
otherwise than by Dullock power can be devised. The replacement of
caltle by mechanical power plant, however, will further accentuate the
shortage of farmyard manure, to which we have alrcady alluded, and render
the necossity of artificial manures more urgent.

The original form of cane mill in India was the old stone pestle and
mortar, revolved by bullock power, with an cxtraction of about 33 per cent.
in its most primitive form. This type has now almost disappeared. The mill
with wooden rollers was an improvement on it, but worked very heavily, with
much strain on the bullocks; it gavean extraction of about 50 per cent.
Various types of iron mill have now for the most part superseded both, and
these are sometimes purchased by the cultivator, but are also often hired out
by firms, ospecially in northern India and Bengal, at so much a day, the
cultivator finding the bullocks and labour.

Efficiency of 13. The highest extraction that can bo effecled by the best type of bullock-
bullock- driven mill is about 68 per cent., or in the case of onc or two types 70 per cent.
drivenmils. i 1igh rate can only be got from thick cane, and can only be maintained
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by the use of good bullocks regulul; relieved. Under similar conditions, about
62 per cont. might be obtained from medinm-sized canes, such as the sarathi
grown in the United Provinces. From 50 to 60 per cent. extraction is effected
by the less efficient typesof mill, according to the class of cane crushed, the
number of rollers and their setting. A two-roller mill gives about 56 per
cent. under the most favourable conditions ; but it must be remembered, first,
that a cultivator has by no means always enough cattle to work his mill up to
its highest extraction capacity, and is often tempted to slack the sctting of his
rollers to cnable the mill to work faster. The result is that he hurns under
his evaporating pans onc-third of the sugar he produces, to turn the other two-
thirds into gur. In the next place, the rollers are not usually of hardened
metal, and get worn more in the middle than at the ends. This also causes
much waste of juice.

14. The real remedy is obviously to introduce power-crushing plant of Small power
sizes suitable to the oane area available and to the purchasing power and plantsto
technical skill of the people. The success of such mills, in the comparatively crush cane for
few instances in which they have heen tried, has resulfed in a tendeney to e making.

concentrate cane growing in their neighbourhood.

There is a very great difference between the rate of working of power and
buliock mills. The results of comparative trials at Poona showed that a three-
roller mill, with rollers 20” X 14”, driven by an oil engine, could crush 4,500 1bs. of
cane an hour, against 750 Ibs. with a four-bullock niill, and 450 Ibs. with a
two-bullock mill. Experiments in the south of India with threc-roller mills of
horizontal type, with rollers 12 inches in diameter and 18 inches in length,
driven by oil or gas engincs, have conclusively shown that they can on an
average oxtract 15 per cent. more juice from the cane than is usual with
bullock mills. Such mills require about six b, h. p. to drive them; they can
deal with from a ton toa ton and a half of canc per hour, and extract suflicient
juice to yield from 200 to 250 pounds of gur per Lour. Under favourahle
conditions, the output of such mills will rise to 300 pounds of gur per hour.
Roughly, their rate of outturn is equal to that of six pairs of cattle working
six bullock mills. As they can be driven almost continuously day and night
through the working season, thesc power plants will do as much work as
24 to 30 pairs of bullocks, and hullocks can only be worked from five to six
hours a day each without causing undue deterioration. Evidence is forthcoming
to show that such power-driven mills can cconomically replace cattle for arcay
as small as 40 or 50 acres, and that even smaller types of power-driven mills
can be advantageously employed for areas as low perhaps as 25 acres.

‘Where these small power-driven mills have been introduced, it has heen
definitely established that they have increased the value of the product
from a given arca of land by from 26 to 30 per cent. Part of this is due to
the fact that the increased milling power enables the crop to be handled at
exactly the time when the sucrose contents are greatest.

In Mysore such plants have heen installed by sugarcane growers cultivat-
ing large areas ; others have hcen installed at State expense in places where
the concentration of cane growing justified the experiment ; and more recently
several have been established by co-operative societies which have been largely
financed by State loans. No evidence has been produced to show that any one
of these plants has been completely successful in regard to the impertant
matter of continuous working during the season ; but, year by year, it is claimed
that the results are improving and that the ryots in the neighbourhood are

beginning to rely more and more upon them.
Ta
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The remarks below indicate the experience which has been gained in
Mysore.

“ There is as yct but little evidence to indicate the best way to encourage
the development of these power plants. Most of the large growers of
sugarcane have already adopted them. The ideal method is to form co-opera-
tive socicties amougst the growers of the cane who will employ qualified
experts {o run the plants, In those instances in which small capitalists have
taken over factorics originally started by Government, there seems to have
been a considerable amount of friction which has heen injurious to both
partics.  Although a very considerable measure of success has been achieved,
a great deal yet remains to be done to determine the nature of the organisation
which should he encouraged to carry on and develope this method of preparing
gur for the market. But an infinitesimal portion of the Indian sugar crop
15 0 [ar dealt with in these small mills; yet the results obtained justify fur-
ther work on a greatly extended scale.”

It sec.ns proved, then, that if the arca under cane is to be increased, if
heavy erops are to be grown, and if the present tremendous waste of juice is
to he avoided, small power plants will have to be introduced in very large
numbers. The preliminary demonstration work mwust be undertaken by
Government.  Progress has been hitherto very slow, except in Madras and
Mysore. Every use possible should be made of /akawi, of co-operative finance,
and of the assistance of landlords, but it seems that, for some timeto come,
the most promising policy would be to encourage small capitalists to crush
for local custom.

15. The subsequent disposal of the juice is the next point for
consideration.

The three main directions in which improvement of the gur-making pro-
coss is heing attempted are— (1) cconomy of fuel, (2) production of a hetter
quality of gur, (8) avoidance of waste from burning and skimming. Asregards
the first point, there is no doubt that over quite considerable tracts, the cultiva-
tors find it possible to boil the gur without other fuel than the megass and
trash. 'The Poona furnace hag been for Jong demonstrated in various parts of
India, and is an improvement on most local methods. Concurrently with the
experimental work involved in replacing cattle power by oil engines or gas
engines, efforts have becn made in Madras to improve the arrangements for
boiling down the juice, and, while finality in this direction has perhaps not
licen reached, great improvements have been effected by the introduction of
a properly constructed megass-burning furnace, the hot gases from which pass
under a series of pans. The price of gur varies a good deal according to
quality ; but the best qualities do mnot in all cases suit local tastes. There
is, however, no reason why, with instruction, the ryot should not produce a
very much better type of gur thar at present. The soft, dirty gur of Bibar
and tho eastern districts of the United Provinces sells for only Rs. 4 per
maund, whilo cleaner gur from the northern districts fetches Rs. 5. The
former is mainly in demand for refining, and the production of a better
gur in Bibar and the castern United Provinces districts, with a conse-
quent rise in prices, would also probably be fatal to the refining industry in the
north, This would scarcely be a matter for regret, inasmuch as the
cultivator turns out gur which fetches a far lower price from the refiner
than he could get for a better made article from the ordinary consumer, while
the refiner, by dealing with a sugar product which has already passed through a
process which renders it less suitable for sugar manufacture than the juice
from which it is made, wastes & proportion of the sugar available in the cane,
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The amount of sugar obtained from gur refining is about 44 to 6 per cent.
against 7 to 8 per cent. obtained by direct sugar manufacture from the cane. On
the other hand, the decay of the refining industry has led to a rise in the price
of molasses from Re. 0-9-6 a maund to three times that price, therehy affording
a market for Java molasses, at onc time a waste product, whilst at the same time
enabling Java sugar to compete in India on more favourable terms.

The two main advantages to the large factory refining gur, as compared
with the direct process of sugar manufacture arc—(1) that the work can go on
continuously throughout the year, and (2) the heavy capital outlay and recur-
ring cost of crushing and concentration are avoided. The process as at present
carried on, both as a sole industry and by cane-crushing factories in order to
extend their working season, is not likely to die out fora long time, hut it
does not seem desirable to take any special steps to assist it.

16. In this note proposals relating to agricultural improvement have heen Summary of
given the greatest promincnce, They are generally as follows :— proposals,

The present improvement of cane should be encouraged in the southern
provinces. In the United Provinces, a very special effort should be made by
demonstrations, by grants of takavi loans, or by any suitable modification of
the Formosa system, described in paragraph 3, to induce the people to take up
the growing of superior canes and to manure them as heavily as the local
factors of limitation will permit. A no less insistent campaign should he
waged in favour of the small power mill.  Takeri, co-operation, hire-purchase,
and any other suitable system should be employed. Cure shouid be taken to see
that the machines are inspected often enough to keep them in good running
order, and that mistris are made available for running them. Finally, in new
arcas like Burma and Assam, where agricultural conditions are naturally
favourable, and the encumbrances of tenmancy and other rights do not exist,
every effort should be made by fair offers to induce concessionaires to come
- forward and build up a cane industry on modern lines. It seems probable
that from these areas alone India may be able to obtain a very large propor-
tion of the cane sugar that she now imports.

The above measures would undoubtedly lead io or render possible the
establishment of more sugar factories, and, so far as European-managed
factorics are concerned, little more inthe way of help is nceded. Tor the
benefit of small factorics which cannot afford European supervision, however,,
separate expert advisers should be available forthe United Provinces and for
Bihar and Orissa. The propaganda of small power mills should not he in their
hands; it can be carried out as well by a less highly paid specialist with a
proper staff. The sugar expert’s services should be given freely and fully -
to the smaller capitalist, especially at the start of his operations. For the
conduct of his work, he should be cnabled to experiment freely and under
suitable conditions. He should have a small factory under his charge for
this purpose and to train foremen for the use of the factories in his province.
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APPENDIX D.

THE DEVELOPMENT OF THE INDIAN TANNING TRADE.

It has been calculated that in India there are about 180 million cattle Extent of Indian
and 87 million sheep and goats. Though it is only possible to form an approxi- :tl;:a:llell:? hi?“
mate estimate of the total number of hides and skins which become available, 4,4 :an':;d;.“
there is very detailed information regarding the nature and valuc of such
portion of the supply as is exported, either raw or in the form of leather,
partly or completely manufactured. The value of the exports in the last

four years extracted from the sca<horne trade returns is given below :—

|
YValue of raw | Value of leather
Indes and and tanned
3 skins hideand skine | Total,
Year. cexported. exported,
|
I LakLs Lakhs, Lakls.
1014-16 . . . . . . . i . . . 7,82 4.16 12,08
191516 e e e e e S 9,79 nG1 15,43
1916-17 R . P . A . 14,41 9,44 23,85
1017-18 e e e e e e . 7,8t €37 14,21¢

® Provisional figures.

Except to those engaged in the trade, the voluminous figures contained
in 1he statistical returns are of little interest ; the history of the foreign trade
is largely a record of the results of fiscal regulations. The United Kingdom hay
always taken the bulk of the tanned or dressed hides and a very large propor-
tion of the tanned or dressed skins, while the raw material has gone to those
countrics which protected their manufacturers by the imposition of heavy dutics
on all but raw products. Till the war hroke out, Germany, Austria, and Italy
were the principal destinations to which raw hides were sent, and roughly
three-fourths of the raw skins were purchased by the United States. Very
little information is available regarding the internal consumption of hides and
skins. Probably half the hides and nine-tenths of the skins available in the
country are exported.

2, Hides and skins may he regarded as a hy-product of agriculture, the Effects of in-
supply to the market being but little affected either one way or the other by creasing valne of
the demand. The export trade, nevertheless, has, from the beginning, steadily % materials
expanded both in volume and value, and even more rapidly in value than in
volume. Indian raw material fills an exccedingly important place in the
leather markets of the world. Trices have constantly tended to rise, and
important changes have thereby been hrought about in respect of the internal
consumption of leather. These will he discussed later on.

A return of the exports by sca from Fort St. George for the year
1846-47 shows that 48,212 hides valued at Rs. 22,423 were oxported to the
United Kingdom, the average value of each hide being Re. 0-7-5, whilst in
1912-13 the sca-borne trade returns show that 13,450,913 raw hides were
exported from India valued at Rs. 8,05,86,105, or an average of Rs, 6 cach.

Similarly, raw skins in 1846-47 were worth Re. 0-3-2 cach and in 1913-14
Re. 1-9-6.
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This increasc in the value of the raw material has naturally affected
rural cconomy to some extent by stimulating the improvement of the organ-
isation for collecting hides and skins. Formerly, they were the perquisite of
the village chuckler or chamar, who tanned them in a primitive way and
supplied the nceds of the villagers in the matter of leather, The increased value
of the hides and the case with which they can be marketed have led the
chuclkler, in many places, to ahandon the tanning husiness and to sell the hides
to dealers for cash. It has alse led the villager to dispute the chuckler’s right
to the hides and to employ him instead as an intermediary in the disposal
of them; while e now purchases leather in the open market from the
agents or middlemen of the organised tanneries and hands it over to a chuckler
to make up into whatever he necds.

3. Indian hides differ a good deal in size according to locality and breed ;
speaking generally, the larger hides come from the Punjah, the north of the
United Provinces, and parts of Bombay and Madras. The inferiority of Indian
hides is only partly duce to the poor quality of the cattle. Branding depreciates
their value enormously and, as wany of the cattle are used for draught work,
their hides show signs of wear and tear. Only in the large towns, and more
especially in the cantonments, are cattle killed for food, and the bulk of the
hides available are those taken off animals which have died from disease, old
age, or injury. ““Slaughter-house” is an elastic termand is often applied to
hides of good quality faken [rom animals that have died from natural canses,
hut strictly it is only applicable to those obtained from eattle which have
heen fattened up for killing.  Slaughter-house hides proper are usually of good
quality and, in the case of cow hides, might well be used for making sole
leather; but their number is small. Hindus are very averse from killing
animals, and they allow their cattle to linger on in sickness and old age. The
animals suffer and naturally their hides deteriorate, but the most fruitful source
of injury is the merciless way in which cattle are branded. This is carried
on to such an extreme that many thousands of hides are absolutely ruined, and
large numbers of them are depreciated fifty per cent in value through
branding, which is done te salisfly the owner's asthetic eyo or calm his
troubled mind. It is supposed to be cfficacious in keeping away evil spirits and
preventing disease, and it is also largely praclised as a remedy for many
diseases, especially in the nature of stageers or fits.

The prejudice against killing cattle is, however, disregarded in some parts
of the country. In the Central Provinees and the United Provinees, “jerked”
meat for export o Burma is prepared on a large scale, and therc are a
number of slaughter-houses at Agra, Damoh, Rahatgarh, Khurai, and other
places, where thousands of cattle are slaughtered every day, and a trade not
very dissimilar from that of the weat packers of Chicago is carried on. These
cxtablishments furnish large numbers of hides of a quality somewhat superior
to those faken from the animals that die from natural causes, though the
animals sent there for slaughter are usnally past work.

4. The term ‘skins’ is technically applied only to pelts of sheep and
goats.  (joat skins are larger, heavier, and of much better texture than
sheep skins. Unlike hides, the majority of skins are derived from animals
which have been slaughtered for food, and the pelts are, therefore, in a much
better condition and will compare favourably with similar classes of skins
from other parts of the world. 'The tanning of skins is practically confined
to Bombay and Madras, and the bulk of the business is done in the latter Presid-
ency, the tanners of which supplement the local supplies by importing largely
from other parts of India The quality of skins varies very much with the

season of the year; but, unlike hides, they are gencrally at their worst during
19 O n
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the rainy season when the animals become feverish through exposure, and the
cffect shows in the pelts. The hair or wool grows longer on account of the
cold, and this leads to loss of tissue, with the result that the pelt is thin and
papery. The majority of the dricd skinsarc exported to bhe chrome tanned
in America or Europe and converted into glacékid. Skins tanned by the
chrome process do not gain substance like those prepared by vegetable tanning,
and plump well-nurtured skins are, therefore, in great demand by chromo tanners,
Anything less than a spread of 75 square feet per dozen skins is revarded as
unsatisfactory. Moreover, every skin should he at least 21 inches wide, so
that when converted into glacé kid, it may he possible to cut two sets of
upper sides from cach skin.

5. It is difficult to obtain informaiion regarding the tanning of leatlier Establishment ot
in India hefore the industry came under the influence of western methods. Western methods
Judging by what is now done in remote distriets, where the village tanner is of tm in
still uninflucneed by modern methods of procedure, it is probable that {he
indigenous indusiry was in an cx{remely primitive condition and that only very
inferior kindsof leather were produced. Tanneries of considerable sizo must
have existed to supply the harness and saddlery for the enormous numbers of
{roops and retainers who were kept under arms by the numerous rajas, zemin-
dars, and petty chicftains, who formerly exercised more or less independent
sovercign powers throughout the country. The requircments of the town
population were prohably small and confined chiefly to sandals and vessels for
holding oil and ghee; hut the ryots used larse quantities ol village-tanned
leather for water bags, for lcather thongs, and for ropes.

European methods of tanning hides were fivst introduced by the military
authoritics to manufacture superior leather suitable for harness and other
military accoutrements, Contemporancously in the carly forties of lact
century, a French Eurasian of Tondicherry, named D'Souza, introduced im-
provements in the native methods of preparing skins. fle is said to have
visited {he island of Mauritius and tohave there acquived a practical knowledge
of the French processes of tanning and, on his rcturn to Pondicherry, he started
a tannery and, a little later, came to Madras and sel up several small tanneries
in the neighhourhood of that city, the products of which were probahly exported
to England, Of his improvements the most important was the immersion of
the tanned skins in a bath of myrabolams after the ordinary tanning had heen
completed. This prevents a very ohjectionahle ehange in colour which other-
wise takes place on the exposure to sunlight of leather or skins tanned with
avaram bark. There is no clear evidence that from his time till the advent
of chrome tanning any further changes in the methods of {anning skins
have been introduced into India. The small demand for highly finished skins
in Tndia was met by importation from Europe, and the somewhat crudely
prepared Indian-dressed skins were welcomed by the tanners in Europe as the
raw material from which to prepare the very best classes of light leathes,

6. The developments of lcather manufacture in confradivinction to the Growth of
light tannages of Madras and Bombay are almost entircly tho outcome of modern taoning
military efforts to obtain suitable supplies for boots and accoufrements.  Where industry,
arsenals were established, tanneries usually followed. At Cawnpore, the
Government Ifarness and Saddlery Factory was started in 1560 on an experis
mental scale and, as it proved a success, it was placed on a permanent hasis
in 1867. Shortly afterwards, Messes. Cooper and “Allen started the Govern-
moent Boot and Army Equipment Factory and, at the outset, they received a
considerable amount of financial assistance, from Government. A marked
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degree of success has attended the efforts to develope the lcather trade in
Cawnpore, and, up Lill the time of the outbreak of war, the factories which have
come into exisicnce, though largely dependent on the army for orders, were
by no means appanages to the military department.

The successful cstablishment of the industry on a large scale is due to
the lollowing facts :—(1) Cawnpore is a convonient contre for the collection
of hides from Northern India; (2) at the outset, there were large supplies of
cheap dabul hark, an excellent tanning material ; (8) the business was in the
hands of enterprising Europeans ; and (4) their cfforts were viewed with favour,
and largely assisted by Government, who provided a warkel in the early days
for the bulk of the outturn.  Working on similar lines, but on a much smaller
scale, an enterprising Khoja Muhammadan, Adamjee Peerbhoy, established at
Sion, in Bombay, the Western India Army Boot and Equipment Factory. In
Lurope and America machinery is very largely employed in tannerics and leather-
working facfories but, although it has been employed on a considerable scale
in the Cawnpore and Sion factorics, elsewhere, till quite recently, it was
conspicuous by itsabsence in the Indian tanneries, which produced the whole
ol the half-tanned leather and skins that bulk largely in the export trade of
the country. '

7. 'Ihe action of various chemicals on hide substanco bas been the subject
of scienlific investigation for many years past and, ahout 1895, the method of
producing leather by means of  chromium salts was thoroughly cstablished in
America on a commereial basis.  The process was also taken up on the Conti-
nent and, somewhat more slowly and ab a rather later date, by English tanners.
Some experiments were made in India both in Cawnpore and Madras; but
they resulled in nothing praetical {ill, in 1903, the proposal was made in
Madras to use leather prepared by this process for water bags for the country
mhols. The experiments proved suceessful and resulted in the cstablishment
of n Government factory, in which chrome leather was manufactured on a
considerable seale and applied to a variely of purposes in place of bark-tanned
Jeather,  The history of this factory will be found in Appendix J. That it
was prematurely elosed there scems to be no doubt, as the progress of chrome
tanunine in India has been much slower than it is reasonable to anticipate would
have Deen the case had Government assistance in pionecring the industry been
aiven fora longer period.  The developments have followed the line of least
resistance, and, in the hands of private individuals, immediate profit has
naturally been of greater importance than ultimate development. Of the
chrome tanneries which were started, seven or cight have survived the initial
diffienltics and are now mainly employed on the manufacture of leather for
sandals and hoots and shoes. The manulacture of hlack and brown box sides
has heen developed on a considerable scale, and this completely finished leather
has found a profitable market in Great Britain.

At the outset, it was thought that there would be a very largo market for
chrome leather for water bags, but progress in this dircction has been compara-
tively slow. The rise in the price of leathor has led the ryots to use light iron
buckets, and competition with them left comparatively little profit to the
chrome tanner. The Madras Tauncry was the first in the south of India
to introduce the use of machinery in the tanning processes, and the success
with which such machinery has beon working has led to its adoption to
some extent in bark tannerios. This latter development is a matter of some
importance, as it bas engendered & more progressive attitudo amongst the Indian
tanners. A
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8. Evidence of this is visible in the suecess which has attended the cfforts Eftorts of the
of the Indian Munitions Board to stimulate the manufacture in India of ::“slt‘i‘g?ﬂ“::wd
certain classes of leather goods previously imported from abroad. The serutiny yanutacture of
of applications for priority drew attention to the possible market for locally leather aticles.
manufactured roller skins, picker bands, leather belting, and raw hide pickers.

Early in June 1917 the Board accordingly informed Indian fiems that it they
could satisly it, by production of suitable samples, that these articles could he
made in India, priority applicatious for import from abroad would he refused.
A number of the more recently established tanneries of the improved type took
the matier up with most encouraging results and, with regard to roller skins and
picker bands, it is understood that they have no difficulty in disposing of their
outturn. The manufacture of leather belting and of raw hide pickers proved a
matter of greater difficulty, and experiments are still in progress. Kxeellent
belting has been made from specially selected hides, but the genoral average is
not yet up to the required standard.  In regard to pickers, tho large sizes used
on jute Jooms are working satisfactorily, but the smaller pickers for colton

looms still leave much to be desired.

9. The position of the leather trade in India at the present time may Effects of the
now be summed up briefly. The highest developments of manufacture at the ;‘;?:gt::d
outbreak of war were to he found in factories most intimately associaied with eagper trades.
the supply of material for military purposes and in the smaller tanneries
devoted to the production of chrome leather. The hulk of the leather
made in the country was cither for internal consumption and of inferior
quality or for export as hall-tanned leather, to which the trade applied the
term ¢ East India Kips'. Practically, the export trade was confined to Madras
and Bombay, and was chiefly to Great Britain and, to a much smaller extent,

to the United States of America and to Japan.

Some time after the outbreak of war, the value of the ¢ Last Indin Kips’
as upper leather for army hoots was realised in England, and efforfs were made
to increase and regulate the supply. Irom August 1916 the Indian Govern-
ment, at the request of the War Oflice, assumed complete control of the {rade
and took over from the tanners the whole of their output. The arrangewments
made by the Commeree and Industry Department were transferred to the
Indian Munitions Board, after its creation in Mareh 1917. In pre-war ycars,
the exports were below 200,000 ewt., of a value of less than two crores
of rupces. In the year 1917-18 they reached 360,000 cwt., of a
value approaching five crores of rupees. Roughly, in four years, the output of
the Indian fanneries for this class of leather only has heen doubied, The
control of the trade has enmabled some minor, but very important, improve-
ments to be effected, the chief of which are the prevention of adulferation and
the elimination of faulty flaying, This great development of hide tanning
has been accomplished in the facc of grave difficultics dve to inclasticity
in the supplies of tanning bark, and it has heen nccessary to {ake action in
several directions tomaintain the output of tanned hides. The Indian export
trade in tanned hides and tanned skins was confined to the south of India
where the bark of Cassia auriculata, known in Madras as everem and in
Rombay as farwad, is obtainable. Eleewhere, the cost of railway freight
makes tanning with this bark commercially unprofitable. The increased
demand for tanning materials has led to a great vise in prices and has more
than doubled the cost of tanning. The attention of Local Goveruments has,
therefore, been directed to the urgent necessity for measures fo inerease the
supplies of avaram hark, either by more careful coilection or by cultivaticn on

an cxtensive scale. To mect the increacingly urgent demands of the military
Ba
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authoritics for more leather, it becamo necessary to prohibit the tamning of
skins, which not only rendered available for hide tanning the hark previously
used for skin tanning, but led to many of the skin tanners taking up hide
tanning instead. These mcasures have produced immediate results; but
attention is also heing directed to the provision of substitutes for azaram bark.
o this end, the Indian Munitions Board has entered into an arrangement
with the Esocict Company at Maihar in Central India, whereby it has taken
ovor the experimental tannery and the staff employed on research work, and
it has purchased a tannery in Allahahad with a view to ascertaining the com-
mercial value of the conclusions reached in the research factory. Promising
results have already been obtained from a variety of mixtures of Northern
and Central India tan-stufls and it is anticipated that, ultimately, it will be
possible to provide tanning material of as good a quality as avaram bark for
a great extension of tauning in Northern and Central India. As will be
secn in the sequel, the success of these cfforts to develope fresh supplies of
tanning materials will greatly strengthen India’s position in the leather trade
after the war.

10. The problem of the, future is how fo obtain for India a larger share
in the work of preparing her ahundant raw material for the market. The limits
of reference preclude any discussion of the tariff question and, though the
{rade has been, and will continue to he, affeeted by whatever fiseal policy is
adopted, in what follows it is assumed that if sufficiently good finished material
be produced, it will he possible to sell it at profitable prices. The steady rise in
the value of Indian hides in the years immediately preceding the war may he
reasonably aceepted as evidence that the demand for the commodity was in
oxcess of the supply, and it may he contended that the contribution to the
world’s marhets which India is able to make is of suflicient imporfance to
cnablo her to dictate in what form it shall leave the country,

The position is perfeetly clear. 'There is a very large, but limited, supply
of Indian hides, which wasnot sufficient to meet the demands made upon it in
pre-war times, and it may be confidently anticipated that these demands will
increase after the war, owing to the diminution in the number of cattle in
belligerent countries. It seems certain, therefore, that for a long lime to come
there will be a very scrious shortage of hides and leather. From the Indian
raw maferial, Dy the excrcise of skill, experience, and technical knowledge,
a valuable leather can be made cither on the Continent, in Great Britain,
orin India. If it is made in India, by cxactly the quantity made will the
stock of hides available for cxport be diminished. TFor India to obtain
advantage from the situation it is necessary to make as good a leather out
bere from the local bides ascan be made from the same hides elsewhere,
The production of an inferior quality of leather will involve heavy loss, as
it will only feteh a low price in competition with good leather made from
similar material. There must, thercfore, be no waste in this direction.

It is, therefore, not altogether unrcasonable to assume that the future
of the Indian leather trade can be uscfully discussed without any reference
to tariffs, although these will of necessity play an extremely important part
in the transition period during which the export trade isbeing changed from
on¢ mainly in raw hides to one of tanned hides or finished leather.

11. Whiie the best Indian raw hides aro distinetly inferior to the best
prodnced under more favourable conditions in temperate climates, the Indian
goat skins are of high grade and suited for first-class work. But from these
skins Indion tanners have not so far heen able to produce finished goods of
anything like the quality that can be manufactured from them in Burope and
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America. In cxplanation of this, it has been alleged that in India it is
too hot to produce first-class work, and there is no doubt whatever that the
high temperature of the soaks and lime pits is a disadvantage. Tanning under
tropical conditions has never beon carefully studied hy esperts with both a
scientific and practical knowledge of the trade. The experimental tannery
started by the Department of Industries in Madras was the first practical
recoguition of the necessity for such work. It isunfortunate that, for reasons
arising out: of the war, there has heen delay in taking up this matter, and it 1s
unquestionably urgent that the obstacles which have hitherto prevailed should
be overcome as soon as possible. It may almost he aceepted as axiomatic thav
the development of the Indian leather trade can only he accomplished by
bringing to its assistance technically trained men, qualified to deal with {he
local problems and capable of modifying European and American methods to
suit local conditions.

It is obvious that India cannot afford to negleet any of the advantages
cnjoyed by the tanning trade in other countries, and it may be regarded as
cssential that adequate provision should be made, as carly as possible, for the
investigation of tanning methods in India. The Madras experimental faclory
wasastep in the right direction; hul it was started on a seale that is now
inadequate to meet the more urgent situation which has arisen since it was first
proposcd.

The experimental work at Maihar wnder the Indian Munitions Board has
already been mentioned and the resulfs obtained so far are sufliviently promising
to warrant its continuance with a stronger expert staff.  We understand  that
Maihar was sclected by the Indian Munitions Board because important
rescarches had already heen started thero and the expense of estublishing a
new laboratory and factory could he avoided, hut it will he nccessary to
consider later the locality most suitable for a permanent research station. If
found nceessary, these experimental investigations should be transferred 10 a
site hetter adapted for the wider scope of the work now contemplated. Already,
we understand, no little inconvenience has been caused by the distance between
the rescarch work at Maihar and the commercial experiments which are in
progress at Allubabad.,  The conditions in India in respeet of the supply of
raw material, both hides and skins and tan-stulls, vary considerzbly, and it is
possible that there may he scope for combined rescarch laboratories and experi-
mental tannerics at such centres as Caleutta, Madras, Allahabad, and possibly
Bombay. It will also probably be necessary, when the researeh work has
yiclded the expected resulis, to establish Government fauneries clsewhere, in
which to demonstrate the value of the new tanning materials and the changes
in tanning practice involved in their use. We contemplate that, ultimately,
these factorics should he handed over to private (nterprise, but wot while
they are found to serve a uscful purpose cither by way of demonstration or as
training centres.

12. The question arises as to what provision should he made for the Proposals for
technical instructicn of men who will afterwards he in charge of tauncries, training Indian
Ncither experimental nor demonstration factories are suited for such work, and tanners,
it is not advisable to use them for this purpose.

itherto, the Indian trade has been run by wmistris possessed of much
practical cxperience, but absolutely ignorant of the most clementary knowledge
of the principles underlying their practice. 1t is generally recoguised that
this can no longer continue, and that if India is to gain the position in the
leather world to which she is entitled by reason of the ahundance of raw
material at her command, the tanning and leatker industries must pass under
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the control of expert technologists, and scientific methods must replace empir-
ical and rule-of-thumh working. Tauning is a chemical industry, in certain
stages of which bacteria play an imporfant part, and those who, in the future,
would control the industry must he capable of understanding the scientific
principles underlying its technique. This means that the students helore
admission to the tanning trado school should have received a scientitic educa-
tion and should possess a fair hnowledge of physics and chemistry,  We may
take it that the cxpert {anner of the future should be a graduate in seience, and
it will he hest that his technieal studies should only begin after he has com-
pleted a university course in purescience. The training iu technology must be
followed hy work in a factory to gain practical expericnce. These tanning
trade schools should be placed alongside the rescarch institutes, which we
contemplate will he necessary, and they should be linked up with a college of
scicnee on the one hand and a tannery on the other. Ideal conditions would
suggest that they should be established in eentres of the tanning trade which
possess science schools of the highest grade. In such places it would then be
convenient to carry on all the work connected with the scientifie deveiopnent
of the tanning industry, and the experts dealing with the various branches
would be in close {ouch with one another. There would be the experimental
lnhoratories in which investigations would be going on.  Adjoining them, huat
under independent control, would be the {anning trade schools and, as near as
industrial considerations and mumicipal regulations permit, should he the
factories in which the processes worked ount in the experimental lahoratories
would he tried, and where the students from the trade schools would acquire
practical experience.

The inferior quality of Indian products is also duc to the inferior skill and
knowledge of the Indian workmen, especially in respeet of the finishing of
leathers.  Outside the factories engaged on military work, and outside the few
small ones which have sprung up as a vesult of the Madras cflorts {o introduce
chrome taning, neither currying nor finishing leather is understood or prac-
tised, and whatever work is necessary in this direction is undertaken hy the
Indian chuckler, as a preliminary to the actual work of making the article
which he has in hand. This can be remedied in the demonstration [actories
if skilled workmen are obtained from Euvope to act as instructors.

13. The imports into India of finished Icather and of goods made {from
leather arc not unimportant, but many of them are the products of specialised
factories, which it will not pay to establish in this country till the demand is
very much greater than it is at the present time. These imports include :—

(1) Boots and shoes to the value of threc or four hundred thousand
pounds a year, of which probably two-{hirds might well be made
in the country.

(2) Belting: the value* of the imported leather belting is very con-

*101213 .. 138,085 siderable and is likely to
WL L0 increase with the industrial
191416 . . . 182,315

6 . . . L6655 development of the country.
ey ... 203088 Belling can be made in

Tndia from selected hides. ¥rom {he average raw material avail-
able it is certain that India will not be able to compete in
quality with imported belting, and it is, therefore, unlikely that
there will be any serious development in the direction of replac-
ing in ports by local manufactures.
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(3) High-class finished leather and heavy leather: the imports arc not
very large; but it is hardly likely that they will bo replaced by
leather of equal quality tanned in the country,

(4) Finished skins are imported in large numbers, but there is absolutely
no reason why, when skin tanuing is properly carried on, these
should not be almost entirely made in the country,

The textile mills require large numbers of roller skins, and hitherto these
have been imported ; hut, owing to the stress of war, they are now heing made
in the country, and in the future importation should entirely cease. The same
should be the caso with other mill requisites, such as picker bands and raw hide
pickers.

The rest of the imports, including saddlery and harness, are of a misccl-
lancous character, and though some may ultimately be replaced hy goods of
equal quality manufactured in the country, it is likely that the bulk of these
will inerease with the growing needs of the country rather than diminish.

The internal consumption of Indian-made leatlier is by nomeans accurately
known. There arc few parts of the country in which the village lanner does
not still exist, and there ave many small local tanneries of a slightly improved
character in the south of India from which the agricultural population gets
what it wants.

By far the most important item lor which lcather is required in Tndia is
the water bag by which water is lifted from willions of wells for the irrigation
of the ficlds. To an appreciable extenf, in reeent years, iron huckets have
replaced leather, and efforts axe now heing made to infroduce cheaper fabrics
wade from vegetable fibres. 16 is not improbable that the use of leather for
this purpose will steadily decrease, and, if such he the case, it will increase the
visible supplics of hides on the market.

The Indian demand for hoots and shoes and sandals is on the increasc;
Dut it is small as yet compared with the vast population.  That it will zrow
in the future is a certainty, and it is likely that for boot uppers and sandals
chrome leather will e very largely used.  Chrome sole Jeather has been extens-
ively tried and has proved exfremely durable, and, in a country where pave-
ments do not exist, the objection that it is slippery in wet weather has not the
force which has practically precluded its use for footwear clsewhere,

The Indian tanning trade must, therefore, look to forcign markets for the
sale of its products, and the quantity of raw material is so enormous that it will
ultimately need very many large establishments to deal with it, and a high
degree of specialisation seems at least possible,

14. There is not the smallest doubt that foreign countrics will endeavour Suggested deves
to secure the Indian raw material and to refuse Indian-manufactured leather, L‘L‘:‘;‘:}‘;mn‘
as in the past. Assuming, however, that they cannot gel the former, they goaoather
will undoubtedly accept the latter.  Future developments must {o a large manutactare,
extent depend upon the work done in the experimental factories which have
heen recommended ; but alrcady suilicient experienee has heen accumulated to
show that i1t is possible to export from India finished leather which mects with
a ready market in the United Kingdom, The export of biack and hrown hox
sides has reached considerable dimensions, and it is unfortunate that the
exigencics of the military situation have temporarily put a stop to this
business. A considerable proportion of the Indian cow hides is eminently
suited for this class of work and, if it is taken up on a sufficiently large scale
under the control of experts in this branch of the leather trade, there are
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reasonahle prospects of a very extensive commercial development. A large
capital will he required to earry on the industry, as this branch of tanning
requires workshops equipped with modern machinery, Two important factors
will determine the best sites for this hranch of the trade :—

(1) The factory must be situated at a contre convenient for collecting
the raw material, and this centre should, if possible, he a port
where power can be cheaply generated.

(2) There should hein the neighhourhood a sufficient population of the
castes willing to work in a leather factory, and capable of heing
converted info skilled workmen by carveful training. The
suburbs of hoth Caleutta and Madras probably best fulfil these
requirements, and it is recommended that attention should first
be drawn to them as possible sites for the factories which, we
hope. will be started.

As has heen already indicated, the skins exported from India are of
cxeellent quality ; bul the attempts fo produce finely dressed skins in India
have hitherto proved a failure. Tt is alleged that this is due to the climate,
but we are unable finally to aceept this verdiet. Experimental work under
the direetion of highly qualified men should be underiaken, and there is little
doubt {Lat it wall vesult in suceess, and in the future it is reasonable to hope
thal glacé kid, which is now largely made from Indian goat skins, will be
exported 5 also (hat other finished leathers, such as moroccos, roans, calf skins,
aud roller skins, will he manufactured not only to meet the needs of India, hut
tosupply those of other countries.

It wst, however, be adwmilted that a very large amount of preliminary
work has yet {o he done hefore this hranch of the frade can he established so
as {o compefe with the products of countries in which the manuflacture is
now carried on.

Birong position 15, Till the war is over, and it is possible fo form some idea of the
of India atter the iy ternational adjustments which will follow, it will be difficult {o propose,
war. even in hroad outline, the policy which India should adopt to secure for hersell
the advantages arising oud of her rexources in hides and skins.  The ontstanding
feature at the present moment is the large inerease in light tanning, but this,
owing {o the scareity of suitable tanning materials, has to some cxtent been
accomplished at the expense of the skin trade. The continuance, thercfore, of
the present expansion after the war depends, so far as Indiais concerned,
on the suceess of the measares which have been taken to provide further
supplies ; also on whether the external demand f{or these light tannages for hoot
uppers remains when military orders cease to dominate the situation. It may
be taken as practically certain that there will be a very large increase of
tanning materials: hut it is less certain that the demand for light tannages
will continue on the present scale, and of course much less certain that it will
increase.  For civilian footware chrome-tanned uppers are now mainly em-
ployed, and there is little prospeet of any change in this. In the years imme-
diately preceding the war Germany exported to Great Brilain on an average
more than a million pounds worth of this class of chrome leather and
over £400,000 worth of enamelled or patent leathers. Presumably these
leathers were largely made from raw materials exported from India, as the
German imports were cminently suited for the purpose. In the future, it may
be anticipated that this trade will not revive, and that the English market
will either be supplied by home tanners working with raw hides imported
from India, or by Indian tanners, provided the latter can turn out a finished
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product of suitablo quality. What will actually happen, apart from fiscal
regulations, will to a large extent depend upon the manufacturing capabilitics
of India.

The depreciation in the value of money has heen much smaller in India
than in Europe, and it is unlikely that for a long time (o come there will be
any serious depression in the preseut high range of prices. This must
naturally beuefit countries whose currency has been but little affeeted, and
especially those in a position to do a large export trade. The wages of lahour
have risen in Europeand must be maintained at a much higher level than
prevailed hefore the war. Relatively to tho western world, therefore, the cost
of manufacturing operations will be less in India than was formerly the
case and, to the extent that this is true, Indian industrial development will
be encouraged. India has greatly bencfiled in recent years by her growing
importance as a source of raw material for the leather industrics. In the
future, her position should he even stronger, and it scems almost certain {o us
that westcrn countries will be prepared to take whatever we are in a position
to offer; whether it be raw hides and skins, half or lightly tanned leather,
or highly finished products rcady for the manufacture of leather goods. To
ohtain to the full the advantages of the position, it may he neeessary to
have recourse to retaliatory fiscal regulations ; hut though the discussion of this
is outside our provinee, we do not consider that there is likely to he much
hesitation in applying them. So far as bark tanning is concerned, great
progress has alrcady been made, and further developments may he confidently
auticipated. On the other hand, for chrome tauning but little has been done,
and it is to that branch of the leather trade that atiention should he direeted.
Finally, it is necessary {o train workmen in large numbers in the currying
and finishing of leather and in skin dressing, The general lines on which
Government can best promote industrial progress are explained in our report,
and they can be applied to tanning and leather dressing.  Only here it must
be pointed out that the nced for immediate action to take full advantage of
the situation is urgent, and that private enterprise is keenly interested and
only requires intelligent guidance.

16. We may now state coucisely the conclusions we have reached. India Conclusions.
produces a very large, but not definitely ascertained, nuwber of hides and skins
which are accounted for under the following heads :—

1. Those wasted in rural areas by the carclessness of the local ehuellers, or
owing to the fact that the hides themselves have hecome valucless.

2. Those made into inferior leather by {he village tanners.

3. Those made into a good class of finished leather by modern tanneries,

4. Those half or lightly tanned and exported.

5. Those cxported as raw hides.

6. Those exported as finished leather, and chiefly as chrome hox sides.  So
far, these exports have heen insignificant in volume, but they
are of great importance as indicating future possibilitics.

There secms to be little doubt that after the war new tanneries will he
started to produce finished leather for export, and their fate will largely depend
upon the quality of the leather which they turn out. Here Government can
render valuable assistance by assuming to o large extent responsibility for the
technological investigations which have heen indicated. Success will result in
an improvement of the industry all along the line, beginning with a decrease of
waste in rural areas and the diversion of the hides used hy tho village tanners
to modern tanneries, in which a better class of leather will be produced. There
will obviously be an increase in the amount of visible raw material : but

9
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whether this will be sufficient to meet the growing requirements of the country
is a matter on which no definite opinion can be expressed. The general
improvement of the technique in tanning will lead to an increase in the
exports of finished leather and to a corresponding decrease in tho exports of
hides. The extent to which exports of finished lcather will grow will depend
upon the demand from foreign markets not closod by tariffs, and on the
extent to which protected markets can be forced to accept leather made in
India. Judging hy the very great value of the imports of leather into Great
Britain from the Continent and from America in the years immediately pre-
ceding the war, there is obviously a very important market open to Indian
tanners if they can manufacture material of sufficiently good quality. Access
to the protected markets is a matter of less certainty ; but there are powerful
mcans which will doubtless be used to ensure it. The position of the manu-
facturcr of hall or lightly tanned leathers is less assured. e should be
prepared to meet the contingency of a possible decrease in the demand for his
prodacts ; and this he can hest face by being in a position, if necessary, to
direct his cnergics to the production of chrome leathers.
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APPENDIX E.
THE MANUFACTURE OF GLASS IN INDIA.

1. Tke history of the various attempts which have been made during the Present position
last 20 years to establish the glass industry in Tndia is extremely insteuctive, of glass industry
and well worth the careful study of any one interested in the development of n
the natural resources of the couniry. Tt is a record mainly of failure, and such
success as has heen achieved by a certain number of [actories is due entirely to
the abnormal conditions created by tho war. The cessation of imports from
Belgium and encmy countries, and the great scarcity and dearness of freight,
have created a position in which about a dozen small factories have found it
possible to work with some degree of success. Almost all of them are run on
identical lines, and they mostly draw their supplies of raw materials from tho
samne sources. Direct inquiries have established the fact that some of them are,
while others are not as yet, working at a profit, and the general conclusion must
be that the industry is still on a very precarious basis, and that ils continuance
will be seriously affected by a return to peace conditions, although the improba-
bility of pre-war prices or freights heing reached till some time after the war is
a factor in its favour. War profits and increasing practical experienee have
greatly strengthened the position of manufacturers; but the technical
knowledge at their disposal is limited, and rapid progress is only possible if
adequate steps are taken to remedy this defeet.

2. The glass industry, even in its simplest forms, is highly technical and Reasons for past
can be efficiently carried on only by seientifically trained managers and expert tailares.
workmen. The present stage has heen reached by importing men, only partially
equipped with the necessary qualifications, from Europe and Japan, and by
sending Indian students abroad to pick up what knowledge they ean. The
glass industry is a closed trade and its scerels are carefully guarded, so that the
latter method has not proved conspicuously successful.  More has been accom-
plished by the men brought out; though their [ailure to sccure commereial
success for their employers has generally exposed them to unduly severe
criticism. They were practical men accustomed {o working under conditions
differcnt from those prevailing in India, and their teehnological shill was quite
inadequate to solve tho problems presented by a new country. Moreover, they
had to produce results as quickly as possible, and were not given sufficient time
to make themsclves acquainted with the local factors, such as climate, raw
materials and the potentialities of the untrained labour available.

1t can hardly be questioned that among the imported men, chicfly from
Austria and Japan, the Japanesc have achicved the greatest measure of success,
as they have introduced a small direct-fired pot furnace suitable for melfting
soft glass, which has been gencrally adopted with satisfactory results, and they
are responsible also for the present supply of trained glass Dlowers. Tho gas-
fired regenerative furnaces of the Sicmens’ type were naturally introduced hy
the continental experts ; but they require the cimployment of a higher grade of
fire-resisting material in their construction than until recently was available,
and also more skiil and experience in their actual working. Quite a nuwmber
have been erccted and have failed ; but some degree of success has Jatterly
attended the work of an Austrian, by name Mozina, who was firt hrough: out

as a glass blower to the Rajpur factory, was subsequontly employed at Jubbul-
HA
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porc and Allahabad, and is now at Firozabad making bangle glass in a ten-pot
gas-fired furnace at the Indian Glass Works in that town.
India’s demands 3. The demand for glass in India is tosome extent indicated by the inports

for glass. in the sca-borne trade returns which are classified under the following heads :—

101314, gy, | B8

Articles, I I e _

' Value in lakhs of rupes.
Bangles . . . . . .. 80 . 13 35
Beads and false pemls . . . . 24, : 2] 21
Sheet and plate glass . . . . 2 28 23
Lampware . . . . . . 17 1 19
Bottlesand phials . . . . . 14| 16

Soda-water bottles . e 6 E 9 } o
Table ware . . . . . . . 8 I 7 10
Miscellaneons . .. . 19 15 15
Total . 190 B 150 163

The cffect of the war is shown by the {igures for 1916-17 and 1917-18.
But the reburns are only comparable, il it be remembered that values have
increased enormously, and it can he safely said that India is now importing
less than one-hall the quantity which came into the country in the year
immediately preceding the outhreak of war. The glass manufactured in India
is chicfly bangle glass, almost exclusively made at Firozahad, where six lactories
turn out about 15 tons aday, and soft glass for such articles as lampware,
tumblers, jars and earhoys. No dala are available from which an accurate
estimate of the outturn of all the factorics can be framed, but from the values
furnished by the owners of some factories it is probable that the total output
for all India is now worth about 20 lakhs of rupees a ycar. This is not a
very encouraging result after an expenditure of probably not loss than 50 lakhs
of rupees in the various attempts which have been made to establish the
indusiry. But it is suflicient to suggest the possibility of great expansion with
proper help and guidance,

Classification of 4. With these preliminary remarks, weo may pass on to a more detailed

problems to be  discussion of the various problems which must be solved in the immediate

solved. future, if the Indian glass industry is to be placed on a more permanent
basis. These may he classified under the heads :—

(1) Raw materials;
(2) Direetion;
(3) Labour;
(4) Climate;
(5) Location ; and
(6) Markets.
Consideration of these factors wili show clearly the necessity of co-ordinated
rescarch by a properly equipped Government Department of Industries.
Raw mater.al:. 5. The most important raw materials are sand, lime, soda, fireclay and
coal. For the last it may be presumed that Bengal will continue, as at present,
to be the chief source of supply ; but in regard to the main constituents of
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alass—sand, lime and soda—it is by no means certain that further prospecting
work would not reveal new and possibly more suitablc sources of supply.
Most of the existing glass works depend upon the sandstonc found at Logra,
about 11 miles from Naini, and it is used in factories as far apart as those
at Ambala, Allahabad, Talegaon and Bombay. Suitable sand has also been
found, and usel at one time or another, at Jejo in the Jullundur distriet, at
Jubbulpore, and at Ennore near Madras. Lime of suitable quality oceurs more
frequently than sand, but it is by no means convoniently distributed in refer-
ence to the majority of the glass works, and its cost is an item still susceptible
of considerable reduction. A cheaper source of soda is, however, a matter of
much greater importance, and to this end attention may he seriously direeted
to the wsar soils of northern India, which contain both the carbonate and the
sulphate. The quantity available is large; but it is doubtful if the deposits
arc anywhere rich enough to make it worth while to extract these «alts.
Although perhaps a forlorn hopo, the investigation should nevertheless he
undertaken.

In respect of hoth furnaces and crucibles or pots, the Indian glass manu-
facturers have so far heen at a great disadvantage, sinee, in order to ohtain a
reliable material, they have had to import either from Turope or Japan; hut
matters are improving under the stimulus given by the development of the iron
and steel industry.  Jubbulpore and Kumardhubi are the two Indian cenfres .
of ercatest moment in respeet of the supply of fire-resisting materials ; bu it is
doubtful whether as yet the best results have heen obtained from the elays and
mincrals available. Local attempts arc being made by the managers o most
class works to prepare their own pots, but so far with limited success, and the
industry is still to a very undesirable extent dependent upon Japanese ware.
The temperatures in the Indian glass furnaces are by no means high, but the
wear and tear of the inferior material employed greatly adds to the cost of
production.

6. By a process of trial and crror, a method of manufacturing glass from Direetion.
Indian raw materials has been evolved; but, as already stated, it is only
profitable beeause of the abnormal state of the market.  The present stave s
obviously transient ; Dut it is important, inasmach as it gives some degree of
confidence to capitalists to mave forward, and it provides an opportunity to
train blowers and workers in glass. There is no one in the country capable of
developing the industry adequately either on its technical or commercial side. The
economics of the glass industry have doubtless been studied with care by those in
the trade; but the conclusions have never been published, and to a large extent the
data on which they are based are not available. It ishcld by some that the glass
industry should be located near its market; by others thatit should be near the
source of the supply of raw material, particularly fuel. These are opinions hased
upon inadequate data regarding the cost of carriuge to assemble raw material
and to distribute the manufactured goods. It is possible that the sclection of a site
shiould be governed by other considerations, of which a free supply of labour
may be the most important, though again it way be largely influenced by
climate. Much might be learnt hy a study of the distribution of the glass
industry in other parts of the world, and information could be colleeted which
would throw somc light on these dehatable points. It seems necessary that
this should be done; and it is certain that it can only he undertaken at
Government cost, as it will involve expenditure which cannot be balanced by
commercial assets.

The industry so far has been developed in a haphazard way, an® without
that preliminary investigation by qualified experts which is essential to mcet



Labour.

69

competition from other parts of the world. It is not desirable that the present
state of affairs should continue. Such success as has alrcady been achieved
has been purchased at too great a cost, and the future is likely to be barren if
more intelligent and less expensive methods are not introduced. The glass
industry is the result of experts working in co-operation, and there is no such
individual as the “glass export,” capabla of expressing an authoritative opinion
on all the points which must arise in pioneering the industry in a country
where it has not hitherto cxisted, and which possesses no marked natural
advantages to help it in the initial stages.  An organisation is wanted to take
up the whole industry, including men who ean deal with the furnace problem,
the preparation of refractory materials for furnaces, crucibles and pots, the
chemistry of glass, the manipulation of tho crude product and its conversion into
finished forms, whether by skilled blowers or by highly complex and semi-
automatic machinery.

It is impossible to say meanwhile whether the future of the industry in
India lies in tho small factory and the development of theskill of the operative,
orin the establishment of largo works and the extensive employment of machi-
nery. Preliminary enquirics by competent economic investigators arc required
to determine tentatively the hest method of procedure, and, with these results in
hand, technical experts should be called in to review the situation and indi-
cate the direction for further cfforts. Protective tariffs may bolster up the
existing factories, but they will prove incllective, unless they give rise to
scientific inquiry and expert treatment ol the many problems involved. To
establish a tarifl and then to trust to private effort is not likely to he productive
of satisfactory results. Clearly, the State should take {he lead, employ the
oxperts, and place them in charge of practical work ; and il tariffs are cmployed,
it should only be so [ar as is necessary to protect the industry in itsin.
fancy.

7. The glass blower is a skilled workman whose {raining is unusually
costly, as in the process of zequiring his skill, not only does he waste a Jarg. p
amount of raw madterial, but it is raw material which has to be maintained at
a high temperature. A good deal of experience has heen aceumulated in India
regarding the training ol glass blowers ; but it has not yet heen sifted carefully
to ascertain what general principles cinerge for future guidanee. Every factory
complains of shortage of labour and the difficulty in training fresh hands.
Usefwl work has heen done by the Paisa Fund at the Talegaon glass works,
and it is certain that tho recent developments of the glass industry in India
have only been possible by reason of the hlowers trained in this factory., At
present the glass blower dominates the situation, and there is much friction
between mastors and men.  No great amount of progress is possible without a
much larger number of blowers, and as the training of cach man is a heavy
expense, masters arc reluctant to incur it, without some guarantee that they will
reap where they have sown,  Factories might be subsidised by Government to
do more work in this direction ; hut what is more likely to prove cffective is
the institution of a system of apprenticeship, whereby the master engages to train
apprentices in the art of glass blowing, and in return sccures a lien on their
services for a period sullicicntly loug to recoup him for his initial expenditure.
Experience scems to indicate that boys hetween 12 and 14 may be taken fon as
apprentices, and that in a year or two they hecome sufliciently expert jwith the
blowpipe to turn out blown glass of marketable quality. Seven years wasjusually
the period of indentures in, England I efore the days of polytechnics and technienl
schools, and it is believed to be still the customary period in many trades, especi-
ally those which are closely governed by Trades Unions. A seven-year system of
apprenticeship might, therefore, well he adopted in the Indian glass trade, and
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thore is no doubt that, with suitable provision for remunerating the apprentices
fairly in proportion to the degrec of skill they acquire, it would he popular.
Whether the apprentices should e hound to the proprictor of the factory or to
the mastor glass blower is an open question.  Unless the master glass blowers
have an interest in the matter, it is hardly likely that they will prove efficient
instructors of the apprentices.

8. Experience also seems to show that climate is not such an important Climate;
factor as was originally supposed, and no real dilliculties with lahour have
occurred which can be attributed to the high temperatures that prevail during
the greater part of the year in India. It is necessary, however, to close down
for a short period in order to rebuild and repair the furnaces, and this might
well be doue in the hot weather. Though climate may be no very serious
matter in the working of a glass furnace, so far as the human element is
concerned, it by no means follows that it can be negleeted in considering the
design and construction of the furnace itsell,

The high temperature of the air, when combined with a high percentage
of humidity, probably affects the working of the furnaces very unfavourably,
and it is possible that not a little of the irregularity in the quality of the
product turned out in the Indian glass works is due to this cause. The effcet of
moisture on the working of the blast furnaces in Ameriea is well known, and
in certain parts of the country the air supplied to these furnaces is artificially
dricd with great advantage. No evidence regarding these conjectures has been
hrought forward by Indian glass blowers, and it is only suggested that the
point is worth investigation. For instance, hefore establishing large glass
works in the neighbourhood of the coal ficlds of Bengal, where the atmosphero
for many months in the year is very humid, it would be desirable detinitely to
ascertain to what extent the humidity ol the atmosphere is likely to he prejudi-
cial to the satisfactory working of the furnaces.

9. One objeet of this note is to draw attention to the absence of informa- Location,
tion which ought to be available regarding the conditions under which glass can
be made in this country, and to point out that this unfortunately has not so far
heen collected. Till the cconomics of the industry have been carefully studied,
till all the sources from which raw matcrial can he drawn have heen investi-
gated, and till the cffect of the climate upon the working of the glass furnaces
is determined, it is impossiblo to indicate the best location for the glass indus-
try. The question ought {o he studied in a scicntific way, and not left to be
determined by the evolutionary process of the survival of the fittest.

The cry for protection, especially for infant industrics, is partly cngen-
dered by the haphazard way in which pioncering work has been done in the
past. The question of protection is not now under discussion, but it is relevant
to point out that there is much less necessity for it when proper preliminary
invostigations are made previous to the actual starting of work. There can
hardly be any doubt that the very meagre rosults, which have attended the
eftorts to establish new industries in India, have been due to the lack of this
essential precaution. The glass industry is a conspicuous cxample of the
unscientific, whilst the steel works at Sakchi are an equally conspicuous
example of the scicntific, method of starling new industrics. The splendid
financial results in the latter case arc largely due to the war; hut there is no
reasonable doubt that, even if there had heen no war, these stcel works would
have eventually been a very suceossful commercial undertaking. At the present
moment, all that can be said with regard to the location of the glass industry
is that the balance of advantage seems to lie in the neighbourhood of the coal
ficlds of Bengal, and for the two reasons that fuel there is cheap and that the
largest market for glass in India is in close proximity.
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Conclusions,
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10. In normal times, the principal demand for glass manufactured in
India was in the form of bangles and beads; but, since the outbreak of war,
glass for utilifarian purposes forms a much larger percentage in the imports.
A very considerable proportion, probably half, of the lamp glass required in
the country is now manufactured in India hy the glass works which have been
established in recent years. As has been already pointed out, the very great
risc in the value of glass imports is largely due to the increascd cost of the
elassware, and not to inereased quantitics imported. In the case of “Dbeads and
false pearls,” « hottles and phials”, and “sheet and plate -glass,” information
regarding the quantitics imported is also available. These show that in the
case of “heads and false peavls ” prices have nearly doubled; that in the case
of “boltles and phials ” they have increased over 50 per cent; while in the
case of “sheet and plate glass” prices have more than doubled. Under what
may be termed extraordinarily adverse conditions of price and supply, the de-
mand for glass lLias heen fairly well maintained, and it may be assumed that
after the war it will largely increase. Usually, no small amount of glass
comes iuto the couniry in the form of bottles, phials and jars containing liquors
and preserved provisions of various kinds, This nurecorded import has seviously
decreased, and with it, therefore, the second-hand supply of such glassware ; on
the other hand, this sceond-hand supply is in much greater demand than was
formerly the casc and has, therefore, been more fully utilised.

11. The loregoing preliminary discussion of the glass industry in India
has shown how numerous are the factors, technical and economic, which re-
quire examination belore any hopeful line of advance can be indicated with
safety. Chemical investigations into the nature of the raw material, into ques-
tions of elimate, the hehaviour of furnaces, and the suitability of the various
refractory materials available, will have to he conducted concurrently with the
collection of information regarding the availability of the materials, the cost
of their transport as compared with that of the manufactured article, the extent
of the demand and the degree of its concentration in different markets, It is
also desirable {o know how these factors have affected the location of glass works
in typical places outside India. Such an enquiry really indicates the necessity
of a department which can command and co-ordinate the services of the differ-
ent technical experts required, and is able to examine the economic questions
involved. The interdependence of all these factors shows the hopeloss wasteful-
ness of isolated inquiries by individual experts in different parts of India. On
the assumption that the problem is approached with due seriousness, the pros-
pects seew promising.  Tliere is no reason why India should not: be made self-
supporting in the matter of lampware of all kinds, except of the very highest
quality, why, under proper technical and scientific guidance, it should not be able
to manufacture all the bottles, phials, jars and containing vessels which -
it is likely to need. There is a sufficient demand for shect glass to justify
attempts to manufacture it in the country ; but progress in this direction will
inevitably be slow, as the fndustry is still one in which machinery plays a very

small part and the manipulation requires great experience and a high degree
of skill.
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APPENDIX F,
SALTPETRE.

1. The principal sources of saltpetre in India were, hefore the war, in order The Indian
of importance, Bibiar, the United Provinces and the Punjab. It is prepared, salipetre trade,
as will he described in more detail below, hy solution, concentration and
subsequent refinement from earth containing nitrates, the produet of hacterial
action in the soil in and round villages, where a large quantity of nitrogen
is derived from the cxcreta of men and animals and the decay of vegetable
matter. Up to 1860 or a little later, India was almost the only sonrce of
saltpetre, and, when the French were deprived of the Tndian supply during
the Napoleonic wars, they found it necessary to meet their war requirements
from artificial nitre beds. Prior to the Indian supply hecoming available,
saltpetre was obtained in England, at any rate, by the removal and trcatment
of earth from the ncighbourhood and even the interior of dwelling places,
under the authority of the Crown, & weasure which was often worked very
oppressively.

The discovery of a method of making saltpetre artificially from the nitrate
deposits of South America and the German potash heds hit the Indian trade very
hard, and not the less so that this discovery ncarly synchronised with the
imposition of an export duty of Rs. 2 a maund by the Government of India
in 1860. Though the duty was removed after a few years, the trade to England
and the United States of America, who were India’s principal customers for
highly refined, or, as it is called, low refraction saltpetre, declined until after
the outbreak of war, 'This is proved by the following export statistics :—

Annual average of period, To U. K. To U.S. A, Total Exports,
Fizures are in cwts,
Year 1862-63 “ 105,080
Year 1864-65 e 220,860
15 yeats ending 1905-08 ... 96,005 102,755 368,401
B yea1a ending 191011 . . 81,187 119,128 360,693
3 years ending 1913-14 ... 47,694 47,622 279,801

There is, however, a very well maintained demand from China, mosily for
the manufacture of fireworks, and from Ceylon and Mauritius for manure. In
these cases the saltpetre is shipped on a high refraction basis. It is not clear why
an impure variety of saltpetre is apparently preferred for manurial purposes.
Nothing is gained in the price paid for the actual saltpetre, while freight is
heavier, and the impurities appear to possess no dircct manurial value. The
figures given above do not differentiate the classes of saltpetre shipped.

Figures for prices are shown in the statcment helow.

Drices at Culeuttu per factory mound of 7467 lbs. of sallpetre (5 per cent erude) durimy January
and July of euch year 1897 to 1916.

i
Year, January. July. ! Year, Janusry ,‘ July

Re. A p | Rs. a »! Rs 4 p ' Hes. a P
1897 . 6 10 6 + 0 1907 . 08 4y 98 U
1898 | oA b0 512 3 1905, Jd 8 1000 R % 0
1899 . Jd 66 0 6 7 0! 1900 . J 08 200 N 6 0
100 . g6 120 6 5 01 100, s s 0 9 0V
1901 . a6 00 612 0 1911 . R (N S LA § A I
1902 o8 11 0 70 0 [ R] P 11 4 0 111 8 v
1803 . d6 9 0l g1 o0 10y, R O o T A N S
1904 . | 7 001 7 %0 Iold v 12 3 0 (11 4 ¢«
1905 4 8 8 0 200 501915 11 12 0 111 4 0
1906 . .1 8 6 0 S 8 0 = ;]916 ‘s 13 4 0 1156 6 0

—
<
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2. Shortly after the outbreak of war, steps were taken to increase the
output of saltpetre, which had already heen stimulated by the rise in price.
Nunias' licenso fees in the United Provinees were reduced from Rs, 2 to Re. 1,
the Bihar license fee already being only 4 annas ; some of tho areas hitherto
closed to saltpetre extraction on account of the relatively high proportion of
salt contained in the earth were thrown open, licenses were issued through
the agency of the Post Office, and refiners were allowed to compound for
the common salt that they were likely to manufacturc. The effect of these
measures and of the rise in price is shown in the increased export during the
next two years: —

Years. Quantity in 100 cwts,
31 years ending 191314 (average) . . . . 280
1916-17 . . . . . . . . a2d
1017-18 . . . . . . . 456

In order to secure the maximum supply for munitions, the export of high
refraction saltpetre to the Colonies and China, which had risen in prico in
greater proportion than the low relraction quality, was stopped for some time.
Subsequently, owing lareely fo market manipulation rather than to any
inereased price obtained hy the nuuias, selling rates roseso high that they had to
be artificially restricted, and the export of salipetre was prohibited if shipped
at any higher prices than £38-10 per ton for 95 per cent. and £25-16 for
00 per eent. purity.  These rates wore subsequently increased and readjusted.

The following extract from a nofe hy the Commissioner of ¥alt Revenue in
Northern I[ndia, illustrates the recent development of the industry under war
conditions,

“\ith the increased demand for saltpetre that arose witi: the war and
the wood prices that have been obtainable the industry has heen resuseitated and,
but for the oxtraordinary rains, exports in 1917 in all probability would have
reached 40,000 tons, and, as nothing but low refraction saltpetre can be
exported, this is really the cquivalent, ol at least 50,000 tons in normal times.

The lollowing figures are of inferest :—

Number of hicenses mwned for production Numlier of refincries Production of refined saltpetre

of erude snltpetre, in maunde,
tabar.  Umted  Punjab.  Bibar. United  Punjub,  Bibar. Unmited I'unjab.

I'rovinces. Provinces. Provinces.
1013-14 . 24545 5275 1,371 213 82 32 1,55373 169,756 87,010
10115 . 20970 6270 LEIS 203 3 83 2,92193 188,388 1,06,176
1015-16 . 30501 8493 2291 213 95 37 2,19,565 2,36,65% 1,52,301
1916-17 . 30251 11,169 3,467 227 128 48 2,41,038 3,00,566 2,45,976

Licenses wero applied for in the case of only 400 formerly proseribed
villages, but 1,500 other villages were worked for the first time. The develop-
ment of production in the Punjab has been remarkable and has not yet reached
its maximum.” .

3. Before dealing with the methods pursued for the extraction of
saltpetre from the soil and its subscquent refinement, it may he of interest
to discuss in more detail the gradual merease in the restrictions imposed on
the industry in Bihar and the present position of the preventive organisation
in Northern India.

Prior to the year 1869, the control of saltpetre production, which was
maintained in the United Provinces by the Inland Customs Department,
did not extend to Bengal. But the resulls of an enquiry proved that, in
addition to the 330,000 maunds of saltpetre manufactured in the laiter
province, 300,000 mounds of salt of a quality switable for human consumption
were also made at a loss to the salt revenue estimated at 10 lakhs of rupees.
The erontrol which was at first introduced did not extend to the numias, who
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produce the crude saltpetre from the village carth, hut wasapplied only
to the refiners. In 1880 the Government of India placed the control of
saltpetre manufacture in the Patna Division under the Commissioner of Inland
Customs, and in 1889 the jurisdiction of the Commissioner of Northern India
8alt Revonue, as this officer had by that time become, was cxtended to the
Bhagalpur Division, In the course of the enquiries which led fo these steps
being taken, a good deal of information was clicifed regarding the neeessity
of supervising the operations of the nunia and refiner. "The system of eontrol
which was then created has heen maintained on mueh the same lines ever sinee,
and now cxtends to the Punjab, United Provinees and Bihar.  But in 1877 the
opinion of the Benga) Government was that the imporl of duty-paid salt into
a district was low, when the production of saltpetre and, therefors, the eduetion
of salt was considerable, and wzice versd. At the same time, it was stated that
the production of this class of salt was likely o deercase with arise in the
standard of comfort of the people, the pakioa salf, as it was called, heing very
inferior, and only being eaten hy “ the poorcst and most miserable of the
population.” The reason, it was alleged by the Bougal Government, why
their system left tho operations of the nunia uncontrolled was that, unless he
was allowed to make what he could out of the salt, he was unable tocarn
aliving. No information can be obtained as {o the effect of the restrictions
imposed on these two occasions on the Patna and Bhagalpur Divisions;
Mr. Ashton, who enquired into the matter on behall of the Salt Department in
1888, reported that the conditions of the industry in the Bhagalpur Division
were no better than in the Patna Division, where the industry was under
close conirol.  The preventive staff now employed is quite insuflicient to stop
any deliberate attempt at the production of illicit salt.  In the Saran cirele of
Bihar, ono circle oflicer and five inspectors attempt to supervise 18,000 workers
scattered over an area of 6,000 square miles. There is no circle oflicer and ouly
one inspector in the whole of tho Punjah; and it is certainly dime to
consider whether this inadequate control should not he {erminated or put on
a {resh basis.

The degreo to which the restrictions on the manufacture of salipetre,
imposed in the interest of the sall revenue, might justifiably he relaxed, depends
on the demand for saltpetre—whether as a souree of explosives or other manu-
factures, or for its manwrial value in India and conntries comparatively near
India—a factor which is likely to he affected by the degree of importance
which may he attached to the maintenance of a British Empire source of
supply. It islikely that the demand for these purposes will assume consider-
able importance. Gunpowder will always he wanted in large quantitics,
while the preservation of foods and the manufacture of glass also require
saltpetre. ~ The lines of action that should he pursued should e, iu the first
place, to systematise, improve and cheapen the processes of manufacture.  This
will give a suitable basis for tho next step, the increase of the sources of produc-
tion by means that will be described helow.

4. The nuniss manufacture crude saltpetre as follows. During the dry Description ot
season they serapo the earth from village roads, mud walls, etc. Yor this the nunie’s
privilege they pay rents to the zamindars and tenants, which have, since the processes of
rise in prices occasioned by the war, hecome very heavy.  The earth so colleeted,
mixed with an cqual weight of residual ecarth from the previous scason’s
working (bhinjua), is placed in a filter consisting of a low wall of clay with
an orifice at the bottom ; the wall surrounds a smooth surface of clay, slop.d
towards the orifice. Above this surlace is placed a false¢ hotlom of bhambno
and straw or matting, and the carth o be dealt with is very carclully heaped on

it, Water is pourcd over the carth, and the liquor that runs through, which
1y

manufacture,
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contains salt and other suhstances as well as saltpetre, is allowed to scitle and
is then hoiled in iron pans or evaporated by the heat of the sun; when this
process has sufficiently concentrated the liquor, it is then left to cool, and
the crude saltpetre, still containing a good deal of salt, crystallises out, and
is scraped off and sold to the refiners. Under the terms of his license, the
nunia is not allowed to carry the process further and extract salt.

6. The Lmperial \gricultural Bacteriologist, who has prepared a bulletin
on thesubject of the nunia's operations, deseribes the way in which the wunia
makes usc of the nitrates left over by his process. He collects (1) the final
fraction of the liquor, too weak to concentrate by itself, that comes out of
his earthen filter, and mixes it (2) with the residual carth from the filter,
from which most of the saltpetre has heen dissolved out, (3) with the mother
liquor in his pot, remaining alter the separation of the first lot of saltpetre by
crystallisation, and (1) with some ashes from his furnance. Some of this
mixture (bhinjua) is stored till the following scason ; this is only the case with
what is left over unused ; most of the bhinjua is used as soon as it is prepared ;
but the residual carth (si¢fa) from the filter is kept for a year before heing made
into bhinjua. By these and other means, the nunia saves a great deal of the
saltpetre that remains over from his original process.  Were he allowed to carry
concentration by boilivg further in that process, he would rccover at once a
larger quantity of saltpetre, hut would also destroy a proportion of the remaining
nitrates in doing so.  The Iinperiak Agricultural Bacteriologist thinks that more
investigation is needed to discover whether, supposing the munia were allowed
to continue with his conceniration process to a [urther stage, any cousiderable
proportion of the nitrates at present wasted by the combined process deserihed
above could be recovered.  Te has found that something like 25 per eent.
of the tolal nitrate passing through the aunia’s factory must be lost, wnless the
aunia procecds further and recovers it by what is at present an illicit process ;
while that process is ifself so inefficient that, even if the awnia were allowed
to pursue it unmolested, it would probably result in the loss of at least 40 per
cent. of the 25 per cent. al present wasted.

Returning to the deseription of the nunie’s ovdinary process, it must he
also noted that he takes the organicand earthy impurities thrown down in his
concentration process and adds them to the crude saltpetre which he sells to
the refiner. 'This is partly to impress the salt subordinates with an idea of
his dowi fides from the diety appearance therchy given to the saltpetre, proving
that the wunie bas not procceded  bheyond the legitimate stage, and partly
beeanse this substanee contains some organic nitrogen, as well as saltpetre
residae, which the refiner wses in a way which will be deseribed later, The
process, therefore, is not so enfirely wasteful and illogieal as supposed by the
present Director of Agrieulture in the United Provinees, who has also discussed
the subject, as the refiner is able to save what might otherwise he wasted
by the nunia under existing conditions, though the sunia could no doubt
make better use of this refuse hy adding it to the mixtare which he makes
already for use in the following scason.

6. In the relineries, which are rather more systematised than the nunia’s
humble outlit, saltpetreis produced in two ways, The munia brings the crude
saltpetre to the factory, and this is dissolved in the mother liquor from the
erystallising vats, which is already <aturated with sodium chloride. By
heating to the hoiling point, the potassium nitrate is dissolved, and during
subsequent. coneentration the sodiwm chloride is deposited as crystals and
fisied out.  Therc then remains a saturated solution of both potassium nitrate
and sodawn chloride which, on cooling very slowly in a separate vat, yields large
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crystals of nearly pure potassium nitrate. This is due to the less solubility of
this salt in cold than in hot water, while the solubility of sodium chloride
is almost unaffected by change of temperature. It is necessary that the
cooling should take place extremely slowly to allow of the growth of the
crystals to a large size. Rapid cooling would lead to the deposit of small
crystals from which it would be difficult to drain away the mother liquor,
In the improved process devised by Dr. Leather, formerly Tmperial \ericul-
tural Chemist, this difficulty is climinated by the use of centrifugals for
drying the saltpetre crystals, The other refinery process conists of the
trcatment of the earth round the refinery, which is saturated with the waste
saltpetre resulting from the working of the factory and has had added to it
the impurities from the crude saltpeire, which partly consist of the refuse
of the nunia’s boiling pans. The saltpetre is recovered much on the same
principles as those adopted by the nwnia, but with rather better plant and
greater care. 'The Tmyperial .\gricultural Bacteriologist ¢ives gond reason “to
believe that, both in this case and in that of the earth taken by the nunias
from village sites, the saltpetre content inercases, if the carth is stored under
proper conditions for a period. Salt is educible by tho above process just ay
in the case of the nunmia’s working. The refiner has the option under his
license of paying dndy on his salt and passing it into consumption, or
of having it destroyed. The proportion of salt produced from crude saltpetre
depends on the composition of the nitrous carths. In the United Provinees
thesc gencrally contain a great deal more sall than in Bihar.  Estimates for
the latter provinee made some years ago allow for anything between 10 and
20 per cent. of salt heing educed from the total of the crude salipetre taken
into refineries and of the nitrous carth dealt with by them under the seeond
process deseribed above.

The Tmperial Agricultural Bacteriologist explains that the reason why this
double process is followed is partly owing to the fact that the refiner can store
his refuse carth, and can start work on it immediately after the rains and
before the erude saltpetre produced by the annias has hegun to comne lorward.

Under the terms of his license, for which a sum of Rs. 50 is charwed, the
refiner must not change the number of his pans and hoilers without. sanetion,
must maintain a register showing his purchases and production, and must nog
remove any saline substance other than saltpetre withou! sanction; and, if
such substance be salt, without payment of duty thercon, unless he eleets to
destroy it.

The position in the Punjab and in the Muitra district of the United
Provinees is different.  The refiner is, as a rule, a man of capital, who takesout
licenses for the manufacture of crude saltpetre in his own name, employs his
own servants in the manufacture and is responsible for all contingeut expendi-
ture. Morcover, owing to the greater cost of fnel, the process adopted is ucually
that of evaporation by solar heat, and this is not possible till later in the <cason
than when evaporation is effected by artificial heat.

7. The Imperial Agricultural Bacteriologist forms no definite conclusion How far the
regarding the practicability of any relaxation of excise precautions.  Ile stutes,system of
however, that the resulting salt is so inferior, on account of the admixture of ;gget::al\:.
chlorides and sulphates of potassium, magnesimn and calein, that it is prac-
tically unmarketable for human food ; and that the same is, in fact, the cace
with the refiner’s salt, who usually destroys it, rather than aceept the small
margin, some four annas per maund, hetween its sale price and the duty he hasto
pay. 'This statement is quite at variance with Mr. Asiiton’s statcment that the
sall produced by the Calcutla refineries is practically unidentifiable frowm Liverpool
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salt with which it was sometimes mixed, except by the presence in the former
of a trace, at least, of saltpetre. The percentage of sodium chloride in this
so-called pakwa salt was hetween S0 and 94, after refinement. It was produced
by no better processes than are available to the refiner in Bihar; and it is
the opinion of the present Northern India Nalt Revenue Commissioner, based on
the results of numerous seizures ol illicit salt, that even the nunic can
undoubtedly, if left to himself, produce a thoroughly marketable article.

So far as the disposal of the salt produced by the refiner throws any light
on the use and nature of the pakwa sait, the only fignres available seem to he
the following.  In 1881, pehwa salt was sold by the refiners at rates which
were usually between Rs. 3 and Rs. 3-8, The duty at. the time was Rs. 2-8.
Apparently the above sale prices included the duty. In 1883-84, {he salt
cduced was 88,5650 waunds, of which 27,647 maunds were excised.  In 1903-006,
19,718 maunds were cduced, of which 16,262 maunds were excised. The
constnption of* duty~paid salt per read in Bihar was 989 Ibs. in the three
years 1881 to 1884; in the three years 1903 to 1906 it was 9°82 1bs.  'lhe Salt
Commissioner doubts the correctness of the previous figure. A hetter sclection
of periods would have shown how far the improved conirol incrcased the
consumption of duty-paid salt, but figures are unfortunately not forthcoming.

In 1868 the price of salt was Rs. 6-7-10 per maund.  The price of salt less
duty immediately before the war was much lower than the price of salt during
the period when excise precautions were heing inereased, less the higher duty
then prevailing. The margin of profit to the seller of illicit salt for local
consumption would thus now be less, not only by the reduction in the duty, but
by the drop in the cost and profit apart. from’ that doty. Thus in 1914 salt
was reported by the Commissioner, Northern India Salt Revenue, to be selling
at Rs. 2=2-k per maund at Allahabad, inclusive of Re. 1 duty.  The duty has
since been raised to Re. 1-1-0, hut the danger of illicit sale will he much less
now than in the days when it was found neeessary to impose resfrictions, at
any rate when normal supplies are again available.  The actual amount of salt
likely to be produced is not considerable,  In 1907 it was calculated that the
nunias of DBihar and the United Provincees, il left to themselves, could produce
about two lakhs of maunds of edible salt. It was officially reporied from the
United Provincos in 1914 that the salt from vefinervies was worth only 4 annas
a maund over and above the duty of Re. 1. Tt must be remembered that
the salt cduced is, though cdible, below standard quality. The illicit trade
might bring somo profit to the nunia, but whether it would result in uny
decrease in the consumption of licit salt seems very doubtful.

In addition, however, to the arcas which are regularly worked for saltpetre,
there are others of considerable importance which produce so large a proportion
of salt that they would not yield enough saltpetre to pay expenses, and the
output of salt would be a serious item. The ontire withdrawal of the preventive
staff would lead to thesc arcas being worked [reely, without any appreciable
increaso in the outturn of saltpetre. 'We have also seen that, in spite of asser-
tions to the contrary, the nunia and the refiner are both able to produce
edible salt in quite appreciable quantities. It scems, therefore, inadvisable to
release the manufacture of saltpetre entirely from excise precautions; but there
is a strong casc for changing the cxisting arrangements in directions which
will encourage the output of saltpetre, while not adding seriously to that of
illicit salt. The method in which this may be done will be indicated below.

The Tmperial Agricultural Bacteriologist makes a suggestion that, il it is
not considered practicable {o abolish excise precaniions, the saltpetre pay a
daty of four annas a’maund and that the salt heallowed to go free.  If the duty



8

took the form of an excise, the nunia and refiner would be allowed to carry
their processes to the utmost extent that was profitable, but supervision would
have to he excreised over hoth of them, 1o see that they did not escape duty.
The result of this control would not be perhaps less irksome and deterrent
than the present system, though of course there would not be the same diroct
incitement to waste.  As a practical proposition, however, it does not appear
that tho saving of the waste would help the industry nearly as much as the
saving of the worry inflicted on the nundas. In any case, some wateh would
have to he kept to sec that munias did not work in areas that confained a
minimum of saltpetre and a maximum of salt. It is believed that there are
fairly numerous arcas that would have to be entirely prohibited for this reason.

8. The Imperial Agricultural Bacteriologist’s gencral conclusions —aro Suggestions for
summed up as follows. The existing sources of saltpetre are not fully utilised increasing the
owing to certain drawbacks, which include the control of the Salt Department mm?l
and the low price of crude saltpetre.  This latber feature is due to the inability
of the nunias to combine and to the mastery of the situation therehy possessed
by the refiner, who pays Rs. 5 for crude saltpetre containing ahout, 50 s, of the
pure axticle, and sells refined saltpetre, containing about 72 1bs. of the pure
arficle for Rs. 12, The question of introducing co-operation among nunias is
worthy of consideration, but the maost probable solution of the diffienlty
appears to be the establishment of model factories under Government control,
or helonging to a more reliable class of private owners,

Artificial nitre beds, in which nitrates are prodnced in the soil hy the
decomposition of sanr hemp (Crotalaria juncea) or other casily obtainable organic
matter might e a nseful additional sonvee of supply, espeeially if concentrated
round a central factory for cconomy of manufacture and, if neeessary, of
control. They have a special advantage in the practical absenece of salt from the
salipetre so obtained. A few experiments in this direction have heen already
made at Pusa, with promising results.

9. The annia’s present methods result in the waste of some 25 per cent. Improvement of
of the available nitrates. Tt is nccessary to ascertain whether more cfficient Methods of
methods can be devised, and, if so, whether these would assist in the with- production,
drawal ol the present system of control. Tt has already heen stated that
Dr. Leather devised a process which is a considerable improvement on that at
present adopted by the refiner. This process was shown in the Allahabad
cxhibition, and tho plant is still lying at Pusa. Tt does not scem, however, that
any steps, at any rate effectual steps, have heen taken o demonstrate it,  The
method may be looked at, however, merely as an initial attempt to improve the
industry and as a sample of what may he expeefed from methodical work on a
commercial scale.  The results of the Imperial Agricultural Bacteriologist’s
investigations also give ground for hope that the saltpetre contents of the
earth caa be improved, and that saltpetre may be generated artificially in con-
siderable quantities, 'The position justifies experimental working on a large
seale with expert assistance and control.  There is sufficient work for a
bacteriologist, a chemist, and a chemical engincer in the initial stages; and the
result may very likely be a great increase in tho output of saltpetre, with
a saving of waste and a cheapening of production. The work should at first be
taken up by the [mperial Department of Industries, or by a single Local
Government, and the resnlts so obtained should be dewonstrated by the
provincial Departments of Industries.

10. Whatever way he the risks of illicit salt production in saltpctre Transference
manufacture, it is clear that the present system. with a mieroscopic preventive ": ;ﬂ'
stoff working over enormous areas which contain thousands of nunies, is Governments.
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ineffective. A better course would be to hand over to the Local Governments-
of the Punjab, the United Provinces, and Bibar and Orissa the control of salt

excise, and therefore of saltpetre production, whether by nunias or refiners,

making any financial adjustment that may be necessitated by the cost involved:
on provincial revenues and the receipts obtained from what has hitherto been

an imperial source of revenue. The local Excise Departments might, as in

Bombay and Madras, be the agency for the control of salt production, and their

larger staff and better local organisation would, in point of efficiency at any rate,

make them a preferable instrument to the Northern India Salt Department.

The encouragement of the industry on the lines suggested above would be the

concern of the local Departinents of Industries, anud co-operation hetween these

and tl.e Excisc Departments would, no doubt, result ir: the control being reduced

to a minimum and excercised in the least vexatious way. The Department of

Northern India Salt Revenue could then devote its encrgics 1o the production of

salt, and arrange for the fuller and more efficient exploitation of the vast sources

of sall under its control.
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APPENDIX G.

SERICULTURE AND THE SILK INDUSTRY.

1. Thesilk industry in India has vecently been the subjeet of detailed Basis of note.
enquiry by Mr. H Maxwell Lefroy, assisted by Mr, E. C. Ansorge, 1.C8.. and
their report to the Government of India has heen communicated to us.  Both
gentlemen appearcd before us as witnesses, and to a large extent the following
notes on the position of the silk industry in India are based upon information
collected by them.

2. The subject is one of great complexity, requiring considerable technica) Extent of serical-
knowledgo for its elncidation, and it caw only be dealt with here from a general ::;ri:til:gmp::ﬁtzd
administrative point of view. At the present time, there are three tracts in of the industry.
which serieulture is an industry of some importance :—(1) Tn the south of
India, the southern hall of the Mysore plateau, with the adjoining taluk of
Kollegal in the Madras Presidency ; (2) Benual, chiefly in the districts of
Malda, Murshidabad, Rajshahi, and Birhlnan s (3) Kashmiv and Janmu, with
the neighbouring sub-montane distriets of the Punjah.  Thereis alsoa consider-
able induslry in Chota Nagpur, Ovissa. and part of the Central Provinees,
dependent on the laser silkworm, and in Assam, on the muge and eri silkwormns.
The tasnr is stated by Mr. Lefroy to he a wild silkworm, never suecessfully
domeslicated, which lives in forest aveas chiefly, and which feeds on a variety
of trees. The muge is 2 sewi-domesticated worm reared entirely in the open
on trecs, chicfly soom (Machilns bombycina) and lualu (Litsaca polyantha).
The eri is a domesticated worm yiclding a silk which cannot be recled hut has
to he spun, its prineipal food plant being the eastor plant.

There is no very accurafe statistical information regarding sericulture in
India, except that deducible from the sca-horne {rade refurns, and this must he
treated with caution, as it is not always eertan what the elassifications adopted
actually cover. From the carly days of the East India Company in Bengal
silk was an important arlicle of trade. From 1776 to 1755 the export of
Bengal silk to England averaged 560,285 1bs., and it is prohable that this fizure
only covers recled silk.  Whether the industry made any great progress in the
19th century or not depends upon this point, as the total figures usually
quoted from the sea-borne frade relurns for the exports of Tndian raw silk
include not only recled silk, but chassam, or silk waste, and silk cocoons,  The
exports reached their highest level in the years 1866 to 1871, when the average
annual exports were 2,203,000 lbs., of which not more than 600,000 1hs. were
reeled silk. The development of exports during that period is due to the work
of Mr. Lister, afterwards Lord Masham, who introduced methodsand machin-
ery for spinning silk waste and created a dewand for this material.  In the
production of onc pound of silk there results from two-thirds to one pound
of chassam, and the exports of this material are probably the hest guide as to
the total quantity of silk produced in India, though they do not include the
quantity used in the two silk-spinning mills in Bombay, and do not make any
allowance for the imperfect collection of chassam, which is a by-product of
comparatively small value in silk reeling. To estimate, then, the Indian
production of silk, we shall he fairly safe in calculating that it is at least cqual
lo twice the uvxport of chasam. On this assumption, the sea-burne trade
satistics yield no cvidence of any serious decline in the silk industry, the

L 4 11
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falling-off in the production of Bengal being tully compensated for by the
expansion in Kashmir and the south of India. Taking the export figures for
chassam as a guide, the Indian production of silk during the last 30 years has
rangod between two million and two and a half million lbs. The exports
of raw silk reached their maximum in the years 1906-07, when they
averaged over 750,000 1hs., and they have fallen since to 82,700 lbs. in 1914-
15, recovering in 1916-17 to 218,000 Ihs. In the same ycar the exports of
chassam and cocoons amounted to 1,325,467 lbs.

Thoe South Indian silk industry is ol comparatively modern origin; it
is supposed to have been started by Tippu Sultan with seed received from
China, and it is now responsible for two-thirds of the total output of silk in
Tndia.  Both in Bengal and the south of India silk production is by multi-
voltine worms fed on the leaves of the shrub mulberry. In Kashmir, where
the industry is 10w a Siate monopoly, the tree mulberry is the source of leaves,
and only univolline worms are grown. The first attempt by this State to
develope the industry commeneced in 186 hut, owing to the appearvance of
pebrine, it eollapsed within fen years.  In 1895 o second attempt was made
which, as soon as the fulility of relying upon Jocal seed was realised, yiclded
suceessful results.  Development has now reached the limit preseribed Dby the
number of trees available for leaves, and the State derives from the monopoly
anett revenue of ahout 11 lakhs of rupees per annum. The output of silk is
approximately 100,000 1bs. of recled silk a year, the whole of which is
exported.  Bul the conditions under which sericulture has been developed in
Kashmir are wnique.  Full details regarding them will be found in
Mvr. Lefroy's report, but they are of little value in considering the question of
sericulture in British India, where conditions preclude the possibility of organ-
ising {he industry on similar lines.

The following table, taken from a paper contributed by Mr, Lefroy to the
Royal Society of Arts and published in March 1917, furnishes approximate
ligures regarding the production of mulberry silk in India in the year 1916 :—

Mysme . . . . . . . . . L,152,000 lbs.

Bengal . . . . . . . 600,000 ,,
Madras . . . . . . . . . 400,000 ,,
Kashmir . . . . . . . . 96,000,
Burma . . . . . . . . . 15,000 ,,
Assam . . . . . . . . 12,000 ,,
Punjab . . . . . . . . . 1,800 ,,
ToraL . 2,276,500 1bs.

These fisures agree very closcly with the estimate of silk production based
upon the exports of chassam and show clearly the very slight effect which the
war has had upon the Indian silk industry. The growing prosperity of the
country enables it readily to absorb large quantities of silk, and the diminished
exports arc probably duc to the better prices obtained in India. In this
conneetion, it is interesting to quote from a recent report on Indo-l'rench trade
by Messrs. Chadwick and Black, in which thoy state :(—

“Lyonsis of course the great centre of silk, and regret was expressed at the almost
total disa pearance of Bengal silk ; whereas, some years ago, Bengal silk was obtainable at
(0 fr. per kilo, they now offer 70 fr. a kilo and can hardly get it. It was unrivalled for
taking brilliancy. and so was almost entirely used for making the tall silk hats so popular
with the last generation, but now going steadily out of fashion. 1t was, however, so badly
veeled and prepared that it was not useful for weaving fabiies.  Another house in Lyous
takes most of {he Kushmir silk and is very well satisfied with it. They said they had beard
of so many attempts fo improve the sill: of the Indian plains that they were becoming
doubtful whetber anything permanent could be obtained.”



82

3. There can be no question that it is desirable to make a serious atiempt Necessity for
to improve sericulturc in India. Though it can hardly be said to be flourishiny improvement of
anywhere, the scale of operations in Bengal and the south of India is consider- ®ericultare.
able, and there is not the least doubt that its present unsatisfactory condition is
due to remediable causes, The first serious attempt to deal with the  problem
was the employment of Mr. Maxwell Lefroy as Imperial Silk Speeialist and,
without presuming to cndorse his conclusions on {cehnical points, we are of
opinion that his report throws much light upon the subject and should be
taken as the basis for further action. In the cvidence tendered to us, he has
definitely stated that large tracts of India are suited for the development of raw
silk production and that much of the silk, both raw and in the form of manu-
factured goods, now imported into India might be produced in the country. As
the imports amount to more than 3} crores of rupees per annum the matfer
is one of very considerable importance.

4. Mr. Lefroy has proposed the establishment of an Imperial Department Criticism of
of Sericulture, working under the Revenue and Agriculture Department of the Mr Letroy's
Government of India and provided with a suitablo stafl of specialists to carry ?;?:mh l;:;:rltl-
on the work which, he thinks, should be undertaken. The head of the depart- ment of Sericule
mont would be the Director of Sericulture, and the future of the industry ture.
would Jargely depend upon his personal views ; and, if the measures initiated
by him happened to prove unsuited to local conditions, the consequences might
be disastrous. No single expert, can deal adequately with the whole question,
Developments in some parts of the country will depend upon the planting of
mulberry {rces, which is an horticulfural matter ; in others, upon  the turniny
over of land for the cultivation of malberry shrubs and the provision of
irrigation lacilitics. Questions of land tenure and water rights may casily
become of great importance.  Whether univolfine or multivolline worms should
be reared is possibly not a difficult matter o determine; but what race should
be encouraged can only he seftled by experts with an intimate local knowledge
of the conditions of rearing. Tt is significant that when Mr. G M. Hutchin-
son, the Imperial Agricultural Bacteriologist at Pusa, at the instance of
M. Lefroy, examined the Pasteur method of obtaining disease-free sced by
selection, he discovered that discase, in the case of flicherie and pebrine, was
not Dbeing eliminated by the methods suecessfully pursued in Europe, and that
it was ncecssary to devise a modification suiled to Indian conditions. It
appears to us that the creation of a special Department of Sericuliure would
involve considerable difficulties; it would be out of touch with the numerous
local interexts, official and non-official, whose co-operation is needed to achicve
success, and it would be unnecessarily expensive.  Granted that central rescarch
and co-ordination of local cfforts by advice and information are wanted, theso
can be sccured by the employment of an imperial expert, located at a suitable
centre and working under the Imperial Department of Agriculture ; hut the
difficult work of investigating local problems and of demonstrating the results
can only be successfully achicved by an agency with local interesls and

connections.

6. Unquestionably, the most important matters are the provision of arrange- Improvement
ments for the distribution of discase-free sced and the introduction of wmore :;]l:? :tmt
hygienic methods in the rearing houses. In each locality where scriculture is ot sericulture.
larzely pursued a special officer will he nceded to supervise such work, and he
should he attached to the provineial Department of Agriculture. It scems to
be more imporlant to deal with those tracts in which sericalture is already an
established industry than to introducc it into arcas whers, even il the

climatic conditions are favouruble, there may be great difficultics arising from
11a
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the prejudice of the people and their unwillingness to take up an entircly new
venture.

Mr. Lefroy in his report, page 32, paragraph 12, states :—*The Mysore State
is climatically the wost suitable arca for multivoltine silk in India and there is
scope for a very large extension of this profitable indusiry . Also on page
38, paragraph 22 :—¢The only area in Madras now known to produce silk is
the Kollegal taluk of the Coimbatore district, bordering on Mysore and geogra-
phically part of the Mysore plateau”. Similarly, in Bengal, the history of
sericulture in that province indicates the possibility that a scientific study of
eXisting conditions may result in very great improvements of the present
methods, which would make the industry more profitable and cnable it to
recover ground. There is, of course, no reason why cfforts should rot be made to
introduce sericulture info other places where the natural conditions are
suitable ; but, in the heginning at any rate, this should only be done where it
is prohable that the industry will be welcomed and will expand freely as soon as
it has heen demonstrated as a certain addition to the resources of the people.
This is a malter which may well he left 1o local administrations. At the
outsct, whether an Imperial Department of Sericulture is cstablished, or
whather the problems presented by the improvemont of sericulture are dealt
with in the Twperial Department of Agriculture, attention should be first
concentrated wpon improvement in existing areas,

6. Sericulture may he regarded as an agricultaral occupation similar to
hee keeping or poultry farming. 1t is cssentially a cotlage industry, and the
rearer of silhworms may or may not grow on his own land the food on which
they feed. Tt seems unlikely that this feature will he disturbed as cxperience
in the past is clearly against the establishment of large rearing houscs.

A question of no small importance arises as to where sericulture cnds
and the silk industry begins. Mr. Lefroy draws no distinetion between the
two in regard to the organisation which he proposes should he created to deal
with the silk industry in Tndia.  On the other hand, we are of opinion that a
clear line of demarcation should he drawn, and that, too, at the carliest possible
point. The duties of the silk rearer should end with the production of cocvons.
Sericulture is, and should remain, a cottage industry ; but the subsequent
preparation of the silk for the market is hest undertaken on a large scale and
with modern machinery. The success of the Kashmir filatures is evidence
in favour of this view. Thereis no difficulty about the marketing of silk
properly recled.  Differont markets require different qualities of silk, and all
{hat is necessary is that atiention should be paid to these points.

7. The future progress of sericulture in India depends entirely on the cost
of production. The profits of the industry at the present time are greatly
restricted owing to the presence of diseaso. Tt has proved difficult to obtain
any accurate information regarding the loss of silk from this cause ; but,
enquiries made in the south of India, which is possibly more favourably situated
than Bengal, scem to indicate that the mere climination of discase will at least
double the output of silk. The extent to which silk can be produced is limited
by the amount of food available for the worms. The price which can be paid
for mulberry leaves depends upon the value of the silk produced by the
worms feeding on those leaves, and if, by the elimination of discase, the quantity
of silk so produced is greatly increased, it becomes possible for the rearer to
pay a higher price for mulberry leaves. This will encourage the cultivation of
the shrub mulberry ; but, in tracts where the industry is dependent upon
mulberry trees, it is very unlikely that private initiative will bring about any
extended development. From five to ten years must elapse from the planting
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of the mulherry tree from seed bofore it becomes capable of yiclding a fair crop
of leaves, and it is obvious that the expansion of the industry will be very
precarious unless the planting of trees is fostered by Government.

8. The development of sericulture in India will have little effect one way Development ot
-or the other upon the future of the manufacture of sitk in I[ndia. The Indian silk industry,
silk weaver is already largely dependent wpon China for his raw maferial.  The
steadily increasing prosperity of India has led to a proportionately greater
-demand for more clothing on the part of the people and for more expensivo
-clothing among the growing number who can afford to indulge in Inxuries in the
way of dress. The silk weaver, even moro than the cotton weaver, is in need
of special technical instruction. Given this, there is hardly any doubt that he
.could successfully compete with the manufactured goods which are now so
largely imported.

Hitherto, hand-loom weaving has hecn regarded almost entirely from the
point of view of tho weaver of cotton goods, and only incidentally have any
.attempts been made to assist the silk weaver. This is possibly due to the [act
that the silk weaver is generally hetter off than the cofton weaver. The
industry is in the hands of a more intelligent and wealthier elass of weavers,
and there is evidence to show that the increasing demand for their goods has
been accompanied by corresponding attempts to improve their methods of
production. Nevertheless, much more ean he done to put the Indian silk
weaver in a better position. Thisisa problem whieh, in the future, Departments
-of Industrics will have seriously to tackle,

At the present time, the weakest spots in the Indian silk industry, rezarded
apart from scriculture, arc the primitive and inefficient processes used in
preparing the silk yarn. It is desirable that atteution should e drawn to - the
necessity for improving these, and the cstablishment of model silk filatures,
twisting mills, and dye houses seems elearly indicated. To such factories fur the
preparation of silk yarn silk-weaving establishients may well he attached, as
it is not unlikely that the same advantages may accrue therefrom as have
resulted from the addition of weaving sheds to cotton mills.
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APPENDIX H.

SCIENTIFIC AND TECHNICAL SOCIETIES.

1. We desire to attract attention to the almost complete absence of scientific Absence of
and technical socictics in India. So long as the majorily of the men in {his ::i;l:ltjﬁtzlml
country from whom such socicties would naturally draw their members belonged sozietli::
to Government exceutive services, the subordination essentialto discipline was in India.
unfavourable to {heir ineeption and growth; but this phase is gradually passing
away, owing to the much wider diffusion of scientific knowledge, to the
rapid expansion of organised industrics, and to the greatly inercased number of
scientific and technical experts in private employment.

In the past, the scientific and technical services were reeruited ab home,
and not a few of their members belonged to the great English societies, which
have been formed to promote the interests of special branches of seience and
technology. As an example, we may cile the Public Works Department. 1t
has a lone record of magnifieent achicvements to the credit of its officers, and
their confributions to scientific and engincering liferature are found in the
journals of many socictics, notably the Proceedings of the Institution of Civil
Engincers. It has underfahen extensive researches {o solve speeial problems
counceted with Indian engincering, and from time to time ciforts have been
made to issue a regular series of professional papers; but for one reason or
another, the supply of suitable material has alter a time ceased. Only to a
very limited extent is it possible for trade and technical journals to serve as
media for the publication of professional and scientific work. No prestige
attaches to original communications offered to the world in this way, and the
ophemeral character of these journals militates against their  permanent
preservation.  Iitherto, therefore, the bulk of the original work done in India
has been published in the transaclions or proceedings of English socictics.

There is, however, a limit to the possibilitics of this and the history of much
work of more than transient or Indian interest is buried in the records of
Governmeni departments.

In Great Brifain the volume of rescarch work, enquiry and practical
expericnce has increased so rapidly, and specialisation has developed to such an
extent, that it has become necessary, at frequent infervals, to establish new
institutes or new societies to deal with the new groups of problems which
have arisen. 'The members in the larger societies have also inereased so greatly
in numbers and they are so widely scattered that they have had to form
themselves into branch associations, to attend more especially to matters of
Jocal interest.

It is unnecesary for us o dwell at any length upon the advantages
which arise from a free interchange of ideas hetween men working in the same
ficld of scientific investigation, and the stimulating effect of instructed  eriticism
on men engaged in technieal pursuits.

2, Weare of opinion that the interests of India demand the establishment Negessity tor the
of Indian institutes, societics and associations analogons to the Institution of establishment of
Civil Engincers, the Cliemical Society, and the British Association for the certain societies
Advancement of Science.  Action in this dircction is urgently required {0 India.
provide for the growing necds of Indians, It is true that they have free
access to the English societies on the same texms as any other subjects of the
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Empire, and they are also freely admitted to Awmerican societies; but beyond
the prestige attaching to membership and the periodic receipt of copies of
publications, they derive little or no henefit from such distant associations, and
they are allogether deprived of the advantages which arisc from personal
intercourse hetween the members.  In matters connected with administration,
the value of personal discussion has been recognised by Government, and cvery
year an increasing number of conferences and committees meet to discuss
specific problems.  Men are convoked from all parts of India to exchange
views, and cxperience shows that such meetings are well worth the time
devoled to them and the expense incurred in bringing the officers together.
Bul somethine more than this is necessary, and the movement in favour of it has
found expression in the establishment of the Tndian Science Congress, which
wasstarted four years ago and holds annual meetings in the month of January
in one or other of the capital cities of India, Government supports it hy the
erant, of fravelling allowances to sclected scientific officers attending its
meetings, and the Congress is doing usefnl work and is stimulating the growth
of conditions lavourable to {he prosceution of research in a great variety of
directions,

3. Nome attempt also has heen made, with an encouraging degrec of success,
to establish loeal and specialised associations.  The principal mining interests of
India are centred in Caleutta, which is at no great distance from the Bengal
coal ficlds, and in 1906, with the help of the Tuspectors of Mines and
officers ol the Geolouical Survey, the Mining and  Geological Iustitute of
Indin was lounded “to promote the study of all hranches of mining methods
and of mineral oceurrences in India. with a view to disseminating the
information obtained for facilitating the economic development of the mineral
industries in the country.” It now includes among its members a large propor-
tion of the mining engincers working in Bengal and, to a less extent, those
engaged in other parts of India.  Caleulla is also the largest centre of
mechanical eneineering in India, and the resident members of the Institution
of Mechanieal Eugincers, London, have formed a local branch under the
standing rules framed by the parent society. The members meet from time to
time to read and discuss papers and, as a purely local body, it has met with
some  suecess; bui it has not suflicient prestige to attract many members
[rom other pacts of India. This points to the nccessity for a wider basis
of membership and a broader field of common interests which, we think,
would be found in an Indian Tnstitution of Engincers embracing all the
branches of engincering practised in India. The majority of engineers are in
the service of Government; bul {he number of those not so employed is
considerable and is likely to increase rapidly in the [aturc with the develop-
ment of indusirics. Ina couniry like England, where enginecrs are very
numerous, clearly marked divisions have naturally arisen, and when the
inferests of any scetion have hecome of sufficient importance, a specialised
association has been established to promote them. In India the total number
of engineers isstill too small to permit of this subdivision with advauntage,
and all tlat seems possible at the outset is to establish an institution for the
profession as a whole. The same gradual process of evolution as in England
may be anticipaied, and when any special branch has become strong enough,
it will probably follow the same course. '

4. F'rom such enquiries as we have heen able to make, we consider that a
salisfactory precedent would be found in the English Institution of Mechanical
Engineers, which has its headquarters in London with a number of provincial
branches, and annually holds a summer meeting in one or other of the large
provincial centres of engineering ; whilst it also occasionally fraternises with
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similar societics on the Continent. Tapers prepared for the Institution are
read and discussed at meetings of the members held nearly simultancously
in London and in any of the provincial centres where they are
likely to be of interest. The same thing could very well be done in .India,
There would be great advantages arising from a strong central society
covering the whole of India, as membership thereof would confer a much
greater prestige.  Apart from the reading and diseussion of professional papers,
such a sociely would inevitably interest itsell in many problems with which the
Statc has to decal,and in which it would be advantageous to obtain the
considered opinion of such a representative body. Many such matters have
come before us in the course of our - enquiries, among which we may mention
the education and training of cngincers, the necessity of certificated
attendants on boilers, the working of the Acts allecting the engincering
profession, and the graut of concessions in respect of mining richts or water
power. Such an institution should be an euntirely independent hody, to which
Government might very well make an annual grant or subsidy in return for
the indirect advantages which the country would enjoy in consequence of its
establishment. We have in view an insfitution whose activities would he
mainly devoted to professional and technical questions ; its existence therefore
would be of great value in establishing a standard of professional conduct and
cfficiency. Almost every civilised country in the world has an engineering
association of some kind, and we think that India should no longer be deprived
of the advantages acerning therefrom. But the conditions in this country are
unique, and it seems hardly likely that a successful institution of engincers
could be established without cncouragement and some pecuniary assistance

from Government.
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APPENDIX 1.

STATISTICAL EVIDENCE REGARDING THE DEVELOPMENT
OF HAND-LOOM WEAVING IN INDIA.

Three causes have contributed to the existing general impression that hand
weaving in India is a declining industry. They are (1) the enormous increaso
in the production of mill-made cloth ; (2) the bad financial conditions under
which the hand weavers work, and especially the extent to which they have had
to receive faminc rclicf; and (8) the census figures. The second reason,
which has been discussed in the body of the report, is nindoubtedly a covollary
of the first, which is an evidont fact. This note will, therefore, deal mainly
with the third factor, viz., the census figures.

2. In paragraphs 91 and 92 of the Madras Census Report for 1911, My,
Chatterton has cxamined the figures and coneludes that there has boen little,
if any, diminution in the number of weavers in that province. The passage
in question is as follows :—

% 91. The condition of hand-loom weavers is generally assumed to have
steadily deteriorated owing 1o the eflect of competition, and of
indirect evidence there is plenty in support of this idea. The
weavers themselves complain that their condition has steadily
become worse,that they have to work harder and that now the
coarse weavers, even by tho most unremitting toil, are only able
to make a bare livelihood.  The present census is the fifth that
has been taken, and if the classification of the returns had been
uniform throughont, it would have been possible to siate defin-
itely whether the number of weavers was increasing or decreasing ;
but unfortunately there have been many changes in the methods
of grouping tradesor branches of a trade at each census, aud it is
difficult to arrive at any certain conclusion. The following
tabular statement has heen compiled to show what comparable
returns are available since 1871 regarding those employed in the
more important branches of the cotton trade:—

e —_ 1871, 1881, wol 191, ,l 011
oo "=
Cotton-sluniug, cloamng [ Mill .. . X 18241 |
and pressing. } } 2718 . } 15,041 12,043 }. 20,087
C Hana .S 2a14 15,041 ! 10,088 1830
' — — e —— et | e e —
Cotton manufactores I 188,167 ' !

6,851 16,816 ' 16,615

Cotton-spinning  snd RS T s
weaving, : | . : 7,36 |
Spinners . .U Hand . | .o 7,308 | 8,414 8,414 ﬂ 168,500
Weaves . . . . Had . | 276,501 1 lioegi0 .. |smsuzl . eyl 7 B
, ;

« 932, From an cxamination of this table, it is clear that in 1871, there
were 876,661 weavers (males) but in 1881, 188,157 males are
returned as cotton manufacturers, and the weavers only number
196,610. The total comes to 384,767, and probably includes cotton
ginners and cotton spinners. We may assume approximately
thut these numbered about 20,000 and that, therefore, the number
of weavers in 1881 was slightly over 360,000 showing a probuble
decrease of 15,000 weavers in the 10 years. This result would not
be unexpected remembering the havoc caused by the great famine

of 1877. In 1891 the wecavers are returned as 365,112 and in
12 s
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1901 as 383,132, So fur as can be ascertained these numbers are
comparable, and would show a slight increase in the actual number
of weavers,  The figures for 1911 arc reported as 385,124, but this
includes all mill hands and persons engaged in power factories
conneeted with spinning and weaving. The number of these latter
is 16,615, and deducting these, we obtain that the number of hand
weavers in 1911 is 368,5609. I think, thercfore, we may safely
accept the following conclusion :—That in the last forty ycars the
numwber of hand-loom weavers has remained practically stationary,
but that owing {o stress of competition they now turn out a larger
amount of finished goods than was formerly tho case; that is to
say, the majority of them have to work harder to make a bare
living. Onc might also add that their lot would probably be
creatly improved if they could be induced to aceept outside assist-
ance, which can only lo effectively rendered by the establishment
of small hand-loom weaving factories. The individual weaver
suffers because he is still trying to carry on a complex serios of
operations without rccognition of the advantages of subdivision

of labour.”

3. The conditions of the Madras hand-loom industry are, however, in some
respeets peeuliar.  The proportion of fine weaving is higher than in most
other provinees; the industry is more concentrated in localities, and it relies
to some extent on a regular export {rade in certain special lines.

It is necessary to examine the position of other provinces of India, where
cqually favourable circumstanees do not exist.  The difficultics and uncertain-
ties arising from the manner in which occupations have heen recorded at the
different censuses are considerable.  Owing to lack of homogeneity among
the systems employed in the carlier censuses, figures have had to be selected care-
fully and no general and complete presentient of the case is possible.  We
may exawine, in the first instance, the figures from 1891, for various branches
of the cotton industry in Bengal, Bombay, the United Provinees, the Central
Provinces (excluding Berar), and {he Punjab (including the North-West
Prontier Province).  The figures are in all cases taken for British India only,
in order to climinate the possibilities of c¢rror arising from the less efficient
management of the carlier censuses in Native States :—

Totuls of DBengal, Bombay, United Provinces, Central Provinces (excluding
Berar) and the Punjab (including the North-7West Frontier Province).

— Workets. Lo peakers wnd
Cotton ginning, pressing 1891 455,644
and oleaning.
1301 Hand workers . 136,495 306,929
1911 . . . o 122,293 255,080
Spinning, sizing, weaving
and yarn beating.
Factory hands . 183,461
18014 Spinuers, eto.. .| 725,751
LWeuvers . : ceenne 3,478,531
Total hand workers . 4,204,282
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Totals of Beugal, Bombay, United Procinces, Central Procinces (excluding
Berar), and the Punjab (including the North-1Fest Frontier Procince)—

contd.
Wor ks, Total wur,l.ers and
dependents
Spinning, sizing, weaving Mills . L8T,070 916,194

and yarn beatmg—-cont(l
1901

L

Hand weaving

Spinners, sizers, and
beaters,

Total hand workers

(Ginning,

19114

pressing
and cleaning.

Ginning,
and cleaning fac-
tories.

Nett hand workers .

Spinning and weav-
ing.

Spinning and  weav-
ing factories.

LNett hand workers

pressing

1,182,086 3,174,855
291,636 bi7,037
1,773,722 3,500,802
122,203 29 o.so
|
HAOST L L
75,3906
1,500,662 3,012,601
204,476 L.
1,296,186 | ...

Nore.—(1) Tn the Contral Provinces (excluding Berar) wheto separate figutes are given for spinnorsand weavirs
in 1911, working spinneis e 14 per cent. and total spinners \workers and dependents) 11 yer eent,

1espactively on workers and total of spinners, weavors and sizers.

If this ratio he

agsumed ail

through, hand weavers in 1011 for the total of the provinees selected wonld be as under : —

Worlors .
Total workers and depemlent*

which factory workers 204,176 and lhm dopendenh mnst ba dodu tud)

(2) Even in 1911, hand and factory textile wurkers were nof recorded separately ; the latter were enumerated at
a separate and subsquent industiial consus with tho res dt that dependonts aie not shown and thire

is no basiy of comparison,

The following comparison may now be made :—

Total workers and dependents.

1891 . .
1901 . .
1911 . . .

. 3,478,531
3,173,855
2,681,215%

Workers.

1,200,564

2,681,215  (fiom

(separate figuies not available.)

1,182,086
1,290,569

@ from which factory workers 204,176 and their dependents must be deducted.

For 1881 we have the following figures :—

Workers in cotton and flax—

Males.
1,642,429

Females.

Total,

Figures for females, and totals for tho United Provinces are unfortunately
not avallable. But if the average proportion existing in other provinees is also
taken for the United Provinces, the totals would be :—

Males,
1,642,429

T'emales.
1,886,447

Total.
3.528,&7%
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'The ahove figures were apparently inclusive of the following number of
weavers "~ -
Males. Females. Total.
Benual . . . . . 361,739 100,211 461,950

Bombay . . . . . oar s 224,343
| nited Provinces . . . . 367,174 e
Cential Provinces . . . . (Not available.)

Punjab .. ... 286523 9L136 877,659

Assuming that the males only were workers, the above figures compare
with the tolals in subscquent years for hand weavers in the United Provinces,

Bengal and Punjab.

1651 . . . « 1,016,036 Workers (males).

1891 . . . . 2,750,117 Total workers and dependents.

14901 . . . . 1,170,808  Workers (males and females).

1011 . . . . 839,349 Waokers (by applying C. P,
formula for deducing spinneis).

In order to take the figures back to 1872, we must confine ourselves to
Bengal and the United Provinees the totals for which were : —

IST2 . ... 590,702
IS . ... 12951 } Workers {males).
1591 . . . . 1,828,616 (Total workers and dependents}.
1901 . . . . N3T,T31 Workers,
1,549,855 (Total workers and dependents).
*1011 . . . . 038,189 Workers.
1,155,272 (Total woirkers and dependents—
from which factory workers
23,693 and their dependents
must be deducted).

* Figuies for spinners deduced as above,

5. We may check these results by pursuing a parallel line of enquiry and
comparing the iotals of all workers and dependents in the weaving industry in
the only province for which fizures are available, viz., Bengal :—

1872 . . . . 291,590 (appazently only actual workers).
18a] . . . . 461,950

1801 . . . o 923,088

12.1)) Y | () KN

1011 . . . . 438,762 (includes spinners),

The figures for several provinces are available from 1881, iz, Bengal,
Bombay and Punjub; the totals (workers and dependents) for these are given
below :(—

1831 . . 1,053,952

1391 . . . 2,139,996

1901 . . . . 1,947,534

1911 . . . . 1,807,191 (from which factory workers
178,047 and their dependents
must be deducted).
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The uncertainty of these figures may be conjectured from the following
oomparison :—

— ' Bombay. Bengal.

1872 . . . . . . . . 73,015 201,590
1881 . . .. Coe e 224,343 461,950
1891 . C e e 204,509 923,956
1901 . . ... N 227,308 (+ 901,982

| 168,043 | (47,829 for fuctories).

for factories).

1911 . ‘ 614,214 15%,762¢

+ (ineludee spinners) from which factory workers 164,060 xnd 10,838 respectively and their dependents
must be deducted.

It is clear that considerable differences of method scem to have existed in
‘bygone censuses in deciding what persons should be recorded as weavers by
occupation.

6. A few figures are available regarding the cxtent to which weaving
castes are actually working as weavers Only those cases have been chosen in
‘which figures appear reliable.

Bengal Jogi—
Workers in all occupations—

" Males. Females.

1911 . . . . . . . 101,179 18,055

1901 e e 76,738 13,480
Working as weavers—

91 . . . .. 32,676 10,352

1 . . . .. 39,633 8,940

Note.—Figures for 1801 include certain oooupations allied to weaving.

Tanti and Tatwa—
Workers in all occupations—

1911« . . . ..o 99,034 26,074

1901 . . . . ... 226,999 £7,807
Working as weavers—

191] L] . . . . . . 4'2,]78 9,] 09

1901 . . . . ... 90,025 30,403

There scems some doubt if Tatwas are included in the 1911 figures; but
the proportion of thc total workers working as weavers in each year is worth

.noting.

Per cent.
1911 . . . . . 42
Males . {
1961 . . . . . . 39

1911 . . . . . . 34

Females . . {
1 90 1 - . . . . . '3"

Central Provinces Balaki (very coarse weavers).

Workers in all occupations—
1011 . . . . . . . . . . 32,480
1901 . . . .« .. ... omose
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Working as weavers—
Per cent.
1911 ., . . . . . . . . 2,009
1 e P I 1

Kori (medium weavers),
Workers in all occupations—
1911 . . . . . . . . . 18,715
1 90 : . . . . ] . . . . . 1:3,*2 l
Working as weavers--
1911 . . . . . . . . . . 7,415
1901 . . . . . . . . . 7,010
Noshti (fine weavers).
Workers in all occupations—

LD P IR
ol L L L sasl
Working as weavers—
1M1 . . . . . . ; . . . 68,767 (includ-
ing 32,217 females).
1901 . . - . . . . . . . 56,099

It looks as if a different criterion had heen applied to decide what con-
titutes a female weaver in 1911 from that adopted in 1901, and thereby some
doubt is thrown on the fizures for other castes than the above.

Malar (coarse weavers)—

Workers in all occupations—
1911 . . . . . . . . . . 192,157
ol ., . . . . . . . . . 410,171
Working as weavers —
M . . .. .. ... . 83113
1901 . . . . . . . . . . 89,408
Panka (very coarsc weavers)—
Workers in all occupations—
1910 . . . .. ..o s

01 . . . . . ... .. 93891
Working as weavers—

1911 . . . .. ..o 10,186

1900 . . . .. ... . 20471

7. The figures scem very doubtful. It is clear that, apart from lack of
homogencity and other causes, therc has been an absence of agreement as to
the point where the line should be drawn between weaving castes working as
weavers and working at other occupations, e.g., caltivation ; and it also seems
likely that females helping their husbands by reeling, sizing, ete., are some-
times recorded as weavers, sometimes as sizers and sometimes as dependents,
Again the famines of 1897-1900 compelled changes of occupation in many
cases, especially among the coarse weavers, which may or may nst become
permanent.  The following conclusion may, however, be drawn, though only ’
with caution and reserve. There has been some apparent tendency for the
total number of weavers to decrease ; but there is reason to believe hat this
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reduction, so far as it is real, is confined mainly, if not wholly, to the coarse
weavers, who are often not whole-time weavers, whose products are less specialised
and moroe exposed to mill competition and who find it more casy to take to
unskilled labour.

Attempts at any form of industrial census are rarve in Tndia; but an
enquiry made into the number of looms in certain distriets in Madras in
1913-15, as compared with the results of an enumeration of looms made in
1900 for the Madras Statistical Atlas, shows, if the figures are to be relied on,
an increasc of 69 per cent. over the latter total.

8. We may now consider the figures for the consumption of yarn by hand
weavers. If wo take the imports and internal production of yarn in mills, and
deduct from these the exports and the quantity of yarn corresponding to the
quantity of cloth produced in mills, we shall obtair a figure showing the
balance of mill yarn not woven into cloth or exported, and  therefore, allowing
for the small quanfity made into such articles as rope, tape, cte., wholly or
almost entirely used by hand weavers. At present the quantity of hand-made
yarn woven by hand weavers is negligible, It was almost certainly very sinall
in the former of the two periods taken in the statement helow (Statement I),
and is not enough to account for the difference revealed by the comparison
hetween the two periods. The inference, therefore, is that there has probably
been a small increase in the amount of yarn woven since the period 1898-97 to
1901-02 ; and it is preciscly since {hat period that the decline in weavers ex-
hibited by the census figures is apparently largest and most certain, If the
fizures for yarn production are correct, it follows that cither the census figures
do not corrcetly exhibit the actual state of alfairs, which is highly probable on
other grounds, as we have scen, or that the remaining weavers have heen more
actively employed.  But, in any case, we may fairly conclude that therce has
been no genceral falling off in the employment of hand weavers.  This conclu-
sion docs not conflict with that rcached by Mr. Chalterfon in the case of
Mulras.

9. In order to eliminate, as far as possible, the effect of the famine years of
1896-97, 1899-1900 and 1900-01 in reducing the production of the basie period
and thereby vitiating to some extent the comparison, a farther statement
(Statement I1), based on figures supplied by Sir B. D. Mchta, of the Empres
Mills, Nagpur, has been added, showing the production, consumption, exports
and imports of yarn, year by year, since the figures for mill produetion have heen
recorded. An extract (Statcment II1) from a lctter by the same gentleman,
giving his views on the subjeet, is also appended.

10. The position of the weaver cannot, however, be estimated solely fromn
the weight of yarn which he converts into cloth. On yarn of fine counts ke
expends a very much larger amount of lahour per Ih. of material used than on
coarse yarn. For instance, in the manufacture of a turhan cloth made of 100’
counts 1'3 Ihs. of yarn were used which cost Rs. 3-4-0, the lahour charges came
to Rs. 5-8-0 equivalent to Rs. 4-3-8 per 1b. of yarn, whilst in the manufacture of
cloth from 20’s counts 3} Ibs. of yarn costing Rs. 2-0-0 werc used, and thelabour
charges amounted to Re. 1-9-0 or slightly over annas 7 per Ib. Thesc examples
are cxtreme cases and an intermediate example of a dhoti made from GO's
counts may be cited. The cost of the yarn was Re. 1-8-0 per 1b. and the cost of
the labour Re. 1-2-4 per Ib.

11. Statement IV shows in tabular form the imports of yarn from 1890
to 1914, For the first 5 ycars of the period they averaged 44:76 millions of
1bs. per annum, whilst during the last five years ending 1913-14 they averaged
41'79 millions of 1bs. per annum. In the 5 years 1900-1905, consequent upon
the effects of famine, the average imports were only 33:07 millions of Ibs. per
annum. The figures however require examination in detail, and the informa-

tion available is tabulated in Statement V, which gives avcerages for 5 year
’ 13
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periods from 1899-00 to the end of 1918-14 ; these show that while the imports
of coloured yarn are steadily decrcasing in respect of the lower counts,
there has been a very marked rise in the imports of grey yarn of counts
over 40’s.  From 41’sto 50’s the average increase is 119 per cent. and over 50’s

it is 95 per cent. Up to the outbreak of the war, then, there is definite evidence
to show that the weavers of India were not only using more yarn but that, so
far as imports wero concerned, there was a very marked increase in the con-
sumption of fine counts.

12. Corrohorative cvidence 1cgardmg the vitality of the hand-loom industry
is furnished by Statement VI which gives the number of handkerchiefs and
shawls cxported from India from 1890 to 1914.  Although the variations from
year to ycar are very considerable, there was no marked change in the trade
till about 1904, since which date there has been a distinct upward tendency, so
that the last 5 ycars’ exports show an average inercase of 27 per cent. over the
average of the 10 years 189 (-190-41.

13. As we have secn, tho cvidenee regarding the number of hand-loom
weavers in India yielded by the census returns is of little value, but there is no
uncertainty as to the facts deduced from the trade statistics, which clearly
indicate that the consumption of yarn is increasing and that it is most marked
in respeet of fine counts, We may, thercfore, conelude that the hand-loom
industry is at present holding its own, and that there is good rcason to suppose
that the universal adoption of technical improvements such as warping mills,
fly-shuttle slays and jacquard harness would greatly enhance the material pros-
perity of the largest group of artisans in the country.

STATEMENT 1.

Average of Averago of
— 1896-07—1901-02. | 1908-09—1913-14.
e, Ibs.

(by sea . 44,955,812 41,745,910

1. Yarn imported JL i
by land o 1,008 79,744
2. Yarn made in Indian mills 473,000,0 14 648,559,100
—— | — = -
Total 317,956,564 690,388,054
by sea 209,397,927 200,831,400

S. Yarn* cxported

by land . . 7,610,064 14,631,904
Totfal ¢cxports 217,007,991 215,463,304
t. Nett (quantity available in India) 300,948,878 474,924,750
3. Clotk made in Indian millst 98,728,909 248,917,909
8. Equaltoyarnd . . . . 88,150,812 | 222,248,133

7. Yarn (mill-made) available for band-loom weavers
(Col. 4 minus Col. 6) , 212,798,061 252,676,617

® Inclading Re-export,
$ All woven goods,

3 Calculated at the rate of 100 lbs. yarn =112 lbs. cloth.
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STATEMENT III.

Extract from a letter dated 18th April 1917 from Sir B. D. Uehta of the
Empress Mills, Nagpur.

I enclose 2 memorandum from which you will see the Mill-Owners'
Association would appear to assume the woeight of yarn to be increased by 12
per cent. in weaving. The increase, as you know, is due to the extra weight
added in the sizing and finishing processes. The pereentage assumed by the
Mill-Owners’ Association must be an empirical one, as the exact additional
weight depends on the quality of every deseription of cloth. ITowever, coming,
as it does, from such an authority, it may be taken asa roughly corrcet
approximation. I also send another statement prepaved from the statistics
appeasing in the Mill-Owners’ Association Report, which T send you for what
it is worth in conncction with the investigation you are after. 1t seems the
consumption of hand looms has, at all events, not deereased during the last
twenty ycars; rather it is very slightly the other way. Of conrse the consump-
tion by power looms has expanded by leaps and hounds, hut this has been made
up by the increased production of yarns plus diminution of exports to China.

It is very likely hand-spun yarns were used in fair quantitics on hand
looms 20 or 25 ycars ago. The hand-spinning industry is now practically
oxtinet.

MEMORANDUM.

The Annual Reports of the Bombay Mill-Owners’ Association give
statistics of the production and distribution of cotton yarns manufactured in
Indian mills. The following is an extract from the Report for 1916 :—

“The quantity of yarn produced in Tndia during the official year 1915-16
amounted to 722,.62.4,579 1hs. Of this amount, 314,612,996 1hs.
were consumed in the production of 352,251,660 1bs. of cloth
and 160,231,736 1bs. cxported to forcign countries during the
official year 1915-16, leaving a balance of 247,679,847 1hs.”

The Association assumes in the ahove that every 100 Ibs. of yarn used in
weaving give out a cloth production of 112 Ibs. Accepting this authorily, the
factor for turning cloth into yarn is 119 or }§, i.e., multiply the weight of
cloth in pounds by 25 and divide by 28, and you get the weight of the yarn
which goes to the making of that cloth.

The balance of yarn left after deducting the quantitios cxported and
consumed by mills is not all consumed by hand weavers. A swmaull proportion
of this must be used for making rope, twine, cte. Ina paper, which he read
before the First Indian Industrial Conference of 1905, Sir Vithaldas Thackcrsay
estimates this proportion to be about 10 per cent. of the balance. The remainder
of course must ultimately find its way to hand looms.
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STATEMENT 1IV.

Imports.
Total Cotton Twist and yarn—

1590-91
-1891-92 . . .
1892-93 . . .
1593-94 . . .
1894-95 . . .
1595-96 . . .

1896-97 . . .
1897-93% . . .
1898-99

1899-00 . . .
1900-01 . . .
1901-02 . . .
1902-03 . .

1903-04 . . .
1904-05 . . .
1905-06 . . .

1906-07 . . .
1007-08 . . .
1908-09 . . .
1909-10 . . .
1vlo-11 . . .
1911-12 . . .
1912-13 . . .
1913-14 . . .

Quantity.
1bs.
50,970,950
50,404,318
38,276,545
42,806,991
41,482,847
46,354,766
50,173,890
53,290,717
45,545,668
42,621,854
34,303,334
38,299,409
38,681,300
28,016,565
30,575,855
45,776,742
37,673,288
87,315,737
41,624,055
40,300,460
82,508,657
41,955 910
50,035,210
44,171,167

Value.

Rs.
3,76,83,624
3,51,46,195
2,68,38,496
3,10,89,407
2,85,12,542
2,97,10,904
3,32,58,708
3,49,30,384
2,55,16,342
2 15,00,108
2,48,92,147
2,64,70,267
?,29,75,871
2,14,20,756.
2,18,76,477
3,42,53,987
8,22,31,592
3,69,32,448
3,84,%8,312
3,31,95,673
3,13,72,5565
3,79,07,055
4,34,74,655
4,16,42,445



100

~panal ar we Sy vy —gyr

216616 1eE Eel < oRpsiery . Ton‘taa‘e ., T0E'886'2 esLrLs’t ‘2,)c osoqe “
| | |
191%s¢ ciz'eon [oIng‘eny cen'eTIy 102008°T R00°0T°T 8,00-% « .
6Ls Lin'eT . Aezon'et | Fen‘eeler LTERIE ©088DL0'6 TR m £01-1¢ “ “
' 1 _. “" !
| '
| _
665 083 . aen‘een‘T L RBTLBG SORT¥CT L FeriLss’e 180°092°¢ "5:08-9% “ o
|
i
“ |
606°L¥< . 6eLi0Ty 56°299°l Log'zer ' oregee 869'6s #8318 “ “
| '
_
_ THL2Le 8¢6°09% 69863 #03-91 “ “
|
SRETGL | 8S6'8STT SF1'e8R'T 819°¢6 790°9 Lg8'ert #ST-T1 “ “
|
* L| 6r9‘t1l 19891 5eg‘Lel 2,07-1 30 sprodwy jo oSwioay
‘FI-€T6T 03 0T-606 T ‘60-808T ©3 90-¥081 "¥0-£061 3 S.Q_awu "¥1-€16T 03 OT-6061 '60-8061 03 20-7081 ¥0-£061 03 00-6681

*a¥%2070)

*xaEp)

‘A ININHLVIS



101
STATEMENT VI,

Ezports of Indian Merchandise.

Handkerchiefs and shawls in the picce—

1890-91
1801-92
1592-93
1893-94
1594-95
1895-96
1806G-47
1897-98
1898-99
1899-60
1900-01
1901-02
1002-033
1903-01
1904-05
1905-00
1906-07
1907-0s
1903-:9
1909-10
1910-11
1911-12
1912-1¢
1913-14

. . . . L] L]
’ .
.
L]
. .
.
.
L .
L ] L]
. .
. . . . .
® . .
L] L] . L]
. . . .
. L]
- .
. . .
. L
. . L] L]
. . . . .
. . . .
. . . < .
[ ] L] . L] . °
. . [ . . .

Numbers.

1,068,953
1,938,177
1,031,439

997,202
1,232,989
1,461,214
2,005,431
1,760,112
1,633,567 J
1,275,884
1,421,161
1,711,727 &
1,741,678 |
1,770,605 )
2,613,155
1,502,602
1,179,556 &
2,115,582
2,124,161 ]
1,886,370
2,124,495
2,568,552 &

1,949,550

1,394,532

7

1,633,923
Average.

3

1,591,311
Average.

1,085,014
Avcrage.

2,044,759
Average.
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APPENDIX J,

MEMORANDUM ON THE DEPARTMENT OF INDUSTRIES IN THE
MADRAS PRESIDENCY.

In December 1897 the Superintendent of the School of Arts-in Msdras Early History
fell ill, and Mr. A. Chatferton, who was then Drofessor of Engineering af tho
Engincering College, was placed in charge of the school.  Mr, Chatterton, who
had already devoted much time fo the question, obtained a small grant from
Government in the beginning of 1898 for experiments in - the manufacture of
aluminium vessels in the School of Arts, and, by August 1899, so much progress
had been made in the introduction and development of the industry that tie
Government applicd to the Seeretary of Stale for permission {0 cmploy M.
Chatterfon fora term of three years in fwrthering the progress of fechuical aud
industrial education in the Madras Presidency. It was further proposed that
he should devote himsell to the restoration, organisation and development of
thoso technical trades and industrics, especially metal work and conneeted arts,
which appeared most likely to prove successful, and that he should pay special
attention to the following matters :(—

(1) The development of the aluminium industry ;

(2) the inspection and reorganisation of existing industrial schools and
the establishment of new ones ;

() the development of indigenous industries; and

(4) the establishment of a manual training class in the College ol
Engincering workshops or clsewhere.

The Government of India recommended these proposals for sanetion, sulij-ct
to the remark that too much had heen done in the way of the commercial
development of the aluminium industry ; hut the Secretavy of State sanctioned 1he
proposals, merely remarking that hie noted that the alumininm industry would he
left to private enterprise assoon as the suceess of the industry was assured, and
that trade would benefit by the methods which had heen adopted under Govern-
ment supervision.  'The date of this despateh was 15th February 1900, and it may
he noted that when it was written, the aluminium department of the School of
Arts was already working on a considerable commercial seale, its sale receipts
in the year 1898-99 having amounted to Be. 44,621, while in the year 1599-
1900 they rose to Rs. 91,432, It is evident, therefore, that in 1900 the
Secretary of State had no objection to the working of pioncer industries by
Government on a commercial scale, provided that, as soon as their success was
assured, they were handed over to pivate enterprise.

2. The aluminium industry, together with his work as Superintendent of
the School of Arts, occupicd the greater part of Mr. Chatterton’s time during
the term of his special duty, but the period was also marked by the inception
of experiments with hand-loom weaving, with oil engines and centrifugal
pumps for lift irrigation and with chrome tanning. Consequently, when
Mr. Chatterton went on leave in 1901, he was deputed to make enquiries into
the American system of well irrigation, the possibility of introducing an
improved pump for irrigation purposes, the possibility of introducing warping and
sizing machinery suitable for the weaving industry of the Presidency, and the
methods of chrome tanaing as practised in America. On return from leave, he

was again placed on special duty for the purpose of exploiting and developing
14
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technical trades and industries in the Presidency. He was entrusted with the
direetion of industrial education and technical education, in so far as it was
conneeted with the exploitation of industries, and with the superintendence of
experiments in irvigation and pumping. ITis special instructions were first to
devole particular attention to the development of irrigation by pumping and to
the encouragement of the chrome-tanning and weaving industries. As
Inspector of Technical Schools and of the School of Arts, he was placed under
the Director of Public Instruction, and in regard {o his other work he was subject
to the control of the Board of Revenue,

3. These orders were passed in March 1905, hut at the same time Govern-
ment had a more important scheme under contemplation.  Hitherto, Mr.
Chatterton had been on special duty, and the temporary natare of his appoint-
ment prejudieed the development of his work on a stable and orderly basis.
Consequently, later on in 1905, a step in advance was taken, and a scheme was
submitted to the Government of Tndia for the further advancement of the
industrial development of the Presidency. To that end it was proposed to
ercate a department which should make a survey of existing industries and
should investigate the possibility of ereating new ones. It was not proposed
to work indnstries experimentally on a commercial scale, but merely to initiate
oxperiments  which might assist private enterprise {o take up fresh industrial
undertakings.  IL was also proposed to establish a hurcau where the hest
available adviee on industrial methods might he obtained. By this time Lord
Morley had hecome Seeretary of State for India, and, in view of subsequent
developments, it is not surprising that he did not view the general prineiples
wuderlying the seheme with mueh favour.  [Te regarded with seeplicism the
prospeet of attaining satisfactory results from the direction of State cffort
towards the ereation ol industrics, and he doubted whether the lack of industria]
cnergy and progress in the Madras Presidency might not be due to economic
causes beyond the reach of State endeavour.  However, by way of oxperiment,
he sanctioned the creation of the new department and the appointment of Mr.
Chatterton to the charge of it, with the title of Director of Industrial and
Technical Enquiries.  Thus the Department of Industrics eame into existence
in August 1906, though not under that name, and in the following year, it was
strengthened by the appoin{ment of an Assistant Director, in the person of a
junior Engineer of the Public Works Departmont. The work consisted largely
of chrome tanning and iuvestigations into the hand-loom weaving industry,
but experiments in other directions were also carried on. Boring operations
wero hegun, and it was shown that in certain districts of the Presidency
sonsiderable supplies, often artesian or semi-artesian in character, of subterra-
nean wafer existed. And, by encouraging the installation of pumps driven by
intornal combustion engines, it was proved that these and other supplies of
water coald profitably be used for irrigation.

+. In September 1908 an Industrial Conference was held at Ootacamund,
the represenfatives of the leading industrial interests being invited to attend,
Tho object of the Conference was to consider {he best method of developing fur-
ther the work which had been begun by the Director of Industrial and Technical
Enquiries, and also to review the question of {he improvement and extension
of technieal education,  Nixty-cight resolutions were passed by the Conference
under the heads (1) Indusrial developwent, (2) Technieal education, (3)
I'extiles and dyeing, (4) Sngar, chemicals and leather, and (5) other industries,
The Conference defined the three functions of the Department of Industries as
(3) the supply of advice in rezard to new industries, and the introduction of
new metbods and processes, (2) the carrying out of investigations and
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experiments, and (3) the development of seleeted industries, and added that
the department should open a bureau of information and an industrial museun.
And in regard to the vexed question of pioncer industries, the Conlerence passed
the following resolution :—

“The Government may undertake, as a pioncer, the infroduction of new industries
or industrial processes for the purpose of training sudents or apprentices or for
demonsteating that such industries will be commercially successful

“Provided—

“(1) that no sueh undertakings be engaged in without prior consultation with an
Advisory Bomd, upon which Indian interests and the leading commereial and
trading interests in the Presidency should be represented ;

“(2) that no such undertaking, if used for demonstrating any process as commercially
successful, should he engaged in, unless, afier car ful enquiry, the Government
arrives at the conclusion that it is one in which the pivate eapitalist docs
not already exist nor is willing to venture;

“(3) that it should he a principle of such undertakings that the fullest possible
publicity should be given by the periodieal publication of reports and by a
full statement of the accounts of the undertakings ; and

“(4) that, looking to the principle that <uch underlakings, if used for demonstrating
that any process is commerecially suecessful, should he divected to the assistance
of private enterprise, it should be a rule that Government should withdvaw from
any such undertaking as soon as it is clear that it has sufliciently demonstrated
the advantage of tho improved methods of working in that particular
industry.”’

5. These resolutions, however, were noi. passed without protest. The opera-
tions of the chrome-tanning department, the sales in which in the year 1907-08
had amounted to Rs. 85,520, had alrcady hegun Lo excite alarm in business cireles,
and three prominent represertatives of Kuropean husiness interests in Madras
recorded & minute of dissent from the resolutions relating to industrial develop-
ment, holding that Government should confine assistance to commeree to atters
of research, technical edueation, industrial instruetion, and the dissemination of
jndustrial information. On this point the Government aceepted the resolution of
the Conference. They recognised as a general principle that the exploitation of
industries should he regarded not as a normal, but as an exeeptional, function of
Governmenl, and on the general question of the limitations that should he set
to the functions of the State in attempting to promote industrial developments
they acceptod the conclusions arrived at by the Conference.  Accordingly, in
March 1909, they made the following proposals to the Secretary ol Ntate :—-

(1) that a permanent Department of Industries under the control of an
officer to he styled the Director of Industries should he created

(2) that industrial education, as opposed to technical education, should
be placed under this department ; and

(3) that the department should [urther be entrused with the duty of
encouraging trade by the introduction of new industries, that it
should cstablish and maintain a burcau of industrial information
and that it should have the charge of the well-boring and pumping
operations which were then in progress.

It was further proposed that an cxpert assistant should be attached to the
Director of Industrics, who should also have the assistance, as a temporary
measure, of experts in dyeing, weaving and leather work.

6. Lord Morley, however, ina despatch, dated 29th July 1910, differed Lord Morley’s
fundamentally from the views expressed hy the Conference and approved by Despatch,
Government as the functions of a Department of Industries. As before, he

condemned a policy of attempting to create new industrics by State interven-
IEIRY
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tion, and he was sceptical as to the utility of State effort in this direction, unless
it was strictly limited to industrial instruction and avoided the semblance of a
¢ namercial venture.  The danger of a new State industry was eithor that it
would he a petly and ineffective plaything, or that it would prove to be a costly
and hazardous speculation. The policy that he sanctioned was that State funds
might he expended upon familarising the people with such improvements in the
methods of production as modern seience and the practice of Enropean countries
could suggest.  Furfher than this the State should not go, and it should be left
to private enterpriseto demonstrate that these improvements could he adopted
with commercial advantage. e negatived the proposal to establish a Depart-
ment, of Tndustries, hut he sanetioned the appointment of a Superiniendent of
Industrial Education working under the Director of Public Instruction, and he
also agreed to 1ho recruitment of dyeing, weaving, and leather experts on the
condition that they should he employed for instructional purposes only. Ile
stated further that his ohjections did not extend fo the establishment of a bureau
of industrial information or to the dissemination from such a centre of intelli-
gencee and adviee regarding new industries, processes and appliances, provided
that nothing was done to interfere with private enterprise.

7. As the result of these orders the Department of Industries, which on the
recommendation of the Conference had heen created in anticipation of
sanction in October 1908, was abolished, and Mr. Chatterton was placed
under the control of the Education Department as Superintendent of Tndustrial
Education. In that capacity he still relained control of pumping and boring
operations, but the ehrome tannery was sold, the hand-loom weaving factory at
Salem dishanded, and all industrial institutions were {ransferred to the manage-
mont of the Education Department, Steps were also taken to recruit the
experts whose appointments had heen sanctioned by the Neerctary of State. The
above arrangements, however, proved unworkable, and it was soon found
neeessary fo relieve Mr- Chatterton of his duties in conncetion with industrial
education and to place him on special duty in conneetion with the pumping and
horing operations.  In July 1912, his services were lent to the Mysore Darbar,
and sinee that date up to the present time he has not leen cmployed in  the
Madras Presidency.

8. Lord Morley's orders, however, aroused considerable opposition in India.
The Sixth Tndian Industrial Coneress, which was held at Allahabad in
December 1010, protested against the abolition of the Department of Industrics
and, in the following Fehruary, a vesolution was passed in the Legislative
Couneil of Madras inviting the Necretary of State to reconsider his decision. In
pursuance of this resolution, the Government again addressed the Sceretary of
State in May 19k, They refereed fo the general disappointment which Lord
Morley’s orders had occasioned, and laid s{ress on the difference between the
industrial couditions of Tndia and those prevailing in Europe, pointing out
how difficult it was in a country like Sonthern India, “to bridge the gulf which
exists between mere scholastic instruction and the practical application of
industrial teaching, unless factories under State management are founded.”
And they asked for authority, in speeial cases and subject to the safeguards
suggested by the Industrial Conference, to undertake the experimental intro-
duction of new industrial processes. Apart, however, from the question of State
intervention on a commercial scale in indusfvial enterprises, they asked for a
reconsideration of the decision regarding the ereation of a separate Department
of 1ndustries independent of the Dircelor of Public Tunstruction. They had no
objeetion to the retention of the inspection of technical and industrial schools
under the Director of Publie Tustruction, provided that a separate Inspector
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was appointed, but they pointed out that such matters as the conduet of a
burcau of industrial information and the supply of expert adviee regarding the
purchasc of industrial and agricultural machinery were oulside the provinee
of the Educational Department. These proposals were supported by the
Government of India, and Lord Crewe’s reply was not altogether unfavourable.
He reaffirmed Lord Morley’s decision against the extension of the activities of
a Departmcat of Industries to trading on a commercial seale, but he had no
objection to the creation of a scparate Department of Industrie, provided that
its functions were confined within the limits which will be veferred to jater,
e asked for further information regarding the proposed appointment of an
Inspector of Industrial Schools, and it was not until the end of 1913 that final
orders were passed on this point, the coutrol and supervision of industrial, as
-opposed to technical, schools being transferred to the Divector of Industrics, for
whose assistance an appointment of [uspeefor of Industrial Schools was
sanctioned. Accordingly the Department of Indusiries in its present form
came finally into existence on the 21st March 1914 'The functions of the
Dircctor were thus defined : —
(1) to collect information as to existing industrics, their needs and the
possibility of improving them or of introducing new industries;
(2) to carry out and direet experiments conneeted with loeal cuquiries ;
(8) to keep in touch with local manuflacturers, to hring the resultsof Lis
experiments to their notice, and to obtain their co-operation in
the conduct of experiments on a commercial scale;
(4) to supervise the training of students; and
(3) to advise Government with regard to technical matters involvine
legislation.

0. Since these orders were passed, the only important change in the Subsequent
function of the department has heen the fransfer in 1916 to the N\gricultural changes,
Department of all pumping and horing work.  But the outhreak of the war in
August 1914 scriously prejudiced the work of the department in some of ity
branches. Experimental and teaching work by the Dycine Expert has been
stopped owing to the lack of dye-stuffs. The Leather Expert joined the Indian
Army Reserve of Officers in July 1915.  The ofliciating Director (Mr. Trewler)
followed suit last August, and a Civilian has been placed on special duty to
submit proposals for {he reorganisation of the department.

10. The superior staff of the department now comsists of an officer on Present staf,
special duty, a Dyeing Expert, and a temporary enginecr who aets as Assistant
Director. The Leather Expert is at present on military duty, and his place has
been filled temporarily by an assistant who, as a Government ol India scholar,
was trained in tanning at home. There is a sanctioned post of Weaving
Expert which is at present vacant.  Sub-Engincersof the Public Works Depart-
ment are at present in eharge of the Madura Technical Institnte and of the
Glass Faclory, and there are three sanctioned posts of supervisors. The question
of organising a district staff is now beforc Government. An Tuspector of
Industrial Schools has just been appointed.

11. Brief notes are appended on some of the activities of the department
since its inception.

12. The first reference to aluminium in Madras that appears in the records Algminium,
was in 1891, when Mr. Chatierton made proposals to the Government for the
utilisation of water power in the manufacture of the metal. A committee of
experts was appointed by the Secretary of Statc to examine the proposals, and
in due course a report was published, and the matter left to private enterprise.

Nothing practical resulted therefrom till Mr. Chatterton went ou furlough in
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1896, ITe thea consulted the officers of the British Aluminium Company, who
informed hin that there was 10 prospeet of commercial success attending the
manufactore of alwminiwun in India, unless there was a large Jocal market for
the metal.  IL» then, with the sanetion of the Director of Public Instruction,
proposed 1o introduce the working up of aluminium into some of the industrial
schools in the Presidency and, on his return from furlough at the end of 1897,
he brought out a hundredweight of metal for the purpose.  Tle was given per-
mission to make experiments in the School of Arls and, carly in 1898, he applied
for funds to carry on the work.  This application was refused; but a further
applieation to carey on the work at his own expense was sanctioned. At the
end of March, Government reversed their previous decision and sanctioned the
expenditure of a sum of Rs. 3,500 on the purchase of metal and agreed to 1he
experiments forming an integral part of the vwork of the School of Arts. No
ercat difliculty was experienced in manipulating the metal, and, from the outsct
the work done was sold, thouzh it was naturally rough and deficient in finish,
Coppersmiths and bell-metal founders were employed, and, at first, indigenous
moethods of working were adopted.  But gradually, as the workmen became
more skilled, changes were made, and improved methods and modern tools were
introduced, with the result that the cost of production was considerably reduced.
Attention was also paid to the commercial side of the venture. From the
outset  theore was a good demand from the military authorities and from
Europeans for aluminium vessels, and by establishing agonts and subsidiary
workshops at various places, the Indian demand was also stimulated.  The
following figures give the annual receipts and charges of the aluminium
department 1ill it was sold in 1903 : —
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3. In 1900 the Tudian Aluminium Company was formed by Mr. Eardley
Norton, then practising as a barrister in Madras, with the view of [lollowing
up and developing the pioneer work of the Department of Tndustrics.  For the
timo the company worked in conjunction with the department to open up a
market in India, and in 1903 it was decided that the {ime had arrived when
private enterprise could bu left to carry on the business unaided.  Accordingly
in Septemnber 1903, the company took over the aluminium department of the
School of Arts, purchasing all the tools, plant and stock after valuation. The
results of the valuation showed that the department had made a nett profit of
about Rs. 60,000 during the period it had heen pioneering theindustry.  Of
this surplus one half was surrendered to the Indian Aluminium Company as a free
gift to cnable it to finanee the transfer.  The Government of India also permit-
ted Mr. Chatterton to act as Consulting Enginecr to the company for a pericd
of eighteen months from the date of transfer. The company is now firmly
established in Madras. It has extended the use of machine processes as far as
possible in its werkshops, but in spite of this fact it cwploys on an average
nearly 2350 workmeun. The nominal capnital of the company is Rs. 10 lakhs,
In the siv years preceding 19114 it paid on an average a dividend of 122 per
cent. on a parid-up capital of Rs. 6,50,000, but sinco the war owing to army
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contracts its dividends have been much larger. Since the prohibition of the
import of aluminium into India -4 war neeessit y—tho company has taken up
the manufacture of copper and brass ware. From plans prepared by Mr.
Chatterton, it has furnished the cquipmentof the two larce sandalwood-oi]
distilleries which have recently heen <tarted in Banealore and Mysore. The
manufucture of aluminium vessels is also earried on in seven factories in the
city of Bombay and in three factories in Ratnagiri It has also hecomo a
bazaar industry in the Godavari distriet of this Presidency. Before {he war
G0 or 70 workshops were engaged in the industry in Rajahmundry alone, and
3,000 men were employed, the men skilled among them carning from Rs. 30
to Rs. 40 a month, The vessels manufactured were sent all over India as far
as Benares i the north and Madura in the south.  But, as the figures given
below indicate, the hazaar industey has heen hard-hit by the war.  The export
of aluminiam from England has heen prohibited, and it is now unprocurable
except at fancy prices.

14, Aluminium is not made in India, and the existing industry, which is
entirely an offspring of the company’s work at. the School of Arts, extends only
to the manufacture of aluminium vessels,  But such as it i, and though the
war has materially affected it, it is an industry of some dimensions as the
appended table of imports of aluminium into India shows :—
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15. The question of the intervention by Government in the MadrasChrome tanning,
tanning industry was first taken up in January 1903, when the Chamber
of Commeree was consulted as to the causes which had led to the
temporary deeline of the industry in Madias, and as to whether Government
could do anything to assist the industry. The Chamber's reply was in the
negative. It ascribed the fallivg off in {he indudry to a natural reaction
following the over-preduction of the previous years, and thought that the industry
would revive in the nmatural course withow interference by Government.
Chromo tanning was not feusible in Madras owing to climatic difficultics, the
process having already been tried by an expericnced fanner brought out from
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.home and found impracticable. [he whole question was reviewed by Mr.
Chatterton in a report, which was later cxpanded into a monograph on the
Madras Loather Trade, and in March 1903 Government decided that no reason
existed for State intervention. Later on, however, in the same year this decision
was reconsidered with reference to the economic waste involved in the nse of
country leather for kavalais or the buckels used by the ryots for well irrigation.
Laree numbers of these buckets were reguired annually by the ryots, for owing
to inferior methods of tanning the leather perished after a comparatively short
period of use, and Mr. Chatterton suggested that experiments should be made
with {he objeet of introducing and popularising the more enduring
chirome leather.  In o September 1903, therefore, Government sanctioned
the expenditure of asum of Rs. 2,000 on experiments in the School of Arts to
deterinine whether chrome tanning could he suecessfully earried on in the
Prosideney, the object in view being not to manufacture a leather which would
compete with the produets of Europe and America, but merely to turn out
somelhing superior to the locally made article.  The field of chrome tanning
was at that time elear. Tt is true that in 1910, when the operations ol the
department had led to the whole question of State interference with private
enferprise arising in an acute form, the Chamber of Commeree explained that its
letter of 1903 had heen “written solely with reference to chrome tanning by the
two-hath process, and stated that the one-hath process bad been found practicable
hefore the department had undertaken its farther development. Nevertheless,
it does not appear that at the time when the department hegan work, any one
clse was engaged in chrome tanning, though Mr. Chambers, of Messrs. Chambers
& Co., began work on an experimental scale some months later, instigated by
Mr. Brand, the Assistaut in the Sehool of Arts in immediate charge of the
experimental work.

16. The experimenls at fiest were conducted on a small secale, the establish-
ment cousisting merely of a tanning maisiry, a flesher and three coolics, hut,
even in the first year, the sales amounted to Rs. 1,779, and enquiries from all
parts of Indin indieated that the venture had aroused considerableinterest.  The
demand for water huckets, however, was not great at first, and it was soon found
necessary to embark on the manufacture of boots, shoes and sandals, partly in
order to popularise the use of chrome leather and partly in consequence of the
difliculty of disposing of the leather cuttings not utilisable in the making of
waler buckels.  Chrome-leather waler buckets gradually became more popular,
and, in the year 1908-09 Rs. 9,000 worth of leather wassold for this one purpose
in {wo districts of the Presidency, but the main business of the department
always consisted in supplying the demand for foot-wear, especially sandals. A
hoot shop wasopened in the Mount Road by private enterprise, and large orders
for sandals were oblained from some Government departments. In 1907-08
alone, nearly 20,000 pairs of sandals were sold. The scale of these operations
neeessifated the removal of the department from the School of Arts, and, in
March 1908, the department moved over to a tannery of its own at Sembiam
near Madras.  Another consequence was that the commercial side of the
venture now began to attraet attention. At the end of 1908, Messrs. Chambers
& Co. enfered a protest against the department’s interference with private trade,
and, in the following year, further protests were made by the Upper India
Chamber of Commerce and by the Madras Chamber. In reply to these protests
Government expressed their willingness to withdraw from. vhe venture, and, in
July 1910, they accepted an offer from the Rewah Darbar {0 purchase the plant
of the tannery for the sum Rs. 50,000, the whole stock also being taken over at
a valuation. The transfer was finally cffected in the beginning of 1911.
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17. The appended statement shows the receipts and charges of the
department from the inception of the operation till the tanuery was finally
closed down :—

Total cost of the chrome-tunning department from the begramang to the end.
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It will bo scen thatthe netl cost to Government was Rs. 55,000 odd - spread
over a perind of seven years. The chrome-leather indusiry is now firmly
established in India, at any rate as regards certain classes of leather, and there
is no doubt hut that the Government of Madras helped materially to contribute
towards this result. Messrs. Chambers & Cos tannery at Pallavaram now
employs about 1,100 men, partly on bark and partly on chrome tanning.

18. The superintendent of the Mysore Tannery, Limited, and managing
agent of the Berhagnpur Leather Manufacturing Company, Limited, (which
two tanneries turn out, it is reporigd, Rs.1.50,000 worth of ehrome upper leather
every month) was trained by Mr. Chatterfon, and in addition there are the
following tannerics in India engaged to a greater or less extent in the manuface
ture of chrome leather :—

The National Tannery, Calcutta.

The Utkal Tannery, Cuttack.

The Thazgunj Tannery, Agra.

The Allahabad Tannery, :Allahabad.

The Rewah State Tannery, Umaria.

The Caleutta Tanncry Syndicate, Calcutta.

At least two of these tannerics were started by students originally trained hy
Mr. Clatterton.

19. Experiments in improved methods of weaving were commenced Weaving.
in the beginning of 1001-02, and a few fly-shuttle looms were set up in
the School of Arts with the object of obtaining]experience as to their
working capacity and data regarding their possibilities. .\t the same time
certain improved methods of sizing, chiefly hank sizing, were tried. .\hout the
beginning of next year, the looms were removed to the Anjuman Buildings
and the experiments continued there. Iank sizing was soon given up, as the
results of the experiments were found unsafisfactory, The loowms
were of the fype of those already in use in the Basel Mission weaving
establishnients in the Madras Presidency on the west coast, hut, so far as

15
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was known, no attempt had ever been made to turn out purely indigenous cloths
on fly-shuttle looms, and it was to achieve this object that investigations were
begun. At first the manufacture of Madras handkerchiefs was taken up, and,
though it was not much of a success at the beginning, gradual improvements
were cffected. Experiments with the Madras handkerchiefs and subsequently
with other classes-of indigerous goods, such as saris and dhotis, yielded results
which left no doubt as to tho practicability of turning out a much larger
percentage of cloth on a fly-shuttle loom than on the ordinary country loom.
In 1905 it was decided to continue the cxperimental work in a properly
organised hand-loomn weaving factory. Accordingly, in February 1908, a weav-
ing factory was opened at Salem, where there was a large weaver population,
the objects in view being, in the words of Mr. Chatterton, to ascertain by
experimont whether it was possible to improve the conditions of the hand
weavers in Southern India:—

(1) by substituting for the country hand-loom an improved hand-loom
which would cnable the weaver to produce a greater length
of cloth in a given timo, without in any way sacrificing the
essential characteristics of the country hand-woven goods ;

(2) by introducing the factory system among weavers, so that they might
work under the management of men with commercial and manu-
facturing Cxperience and so that capital and organisation might
he introduced into the industry ; and

(3) by introducing, if possible, improved preparatory processes to dimiuish
the cost of the preliminary warping and sizing.

20. Much difficulty was experienced in gotting together a sufficient number
of capable hand weavers adequately to test the possibilitics of a hand-loom
{actory. Good wages and regular continuous employment were offered, hut the
weavers much preferred working in their own houses assisted by their women
and children, and evinced great dislike to the discipline and regular hours
incidental to factory iifec. Few of them morcover were frge agents. Most of
them were in the hands of the cloth merchants, who viewed the factory with
suspicion and directed their influence against it. By dint of patience, however,
improvement was cffected, and though, even in the last year of ‘the factory's
existence, complaints were made that practical weavers of the right class would
not work in the factory, the financial results of cach yocar showed a progressive
improvement and indicated that, if properly managed, a hand-loom factory
might be a success. Thus the factory aroused considerable interost, and was
the direct cause of numerous small private factories being started. Subsequent
investigations showed that most of these factories failed sooner or later, the
causcs of the failure being, it was reported, (1) lack of technical knowledge on
the part of the management, (2) inability of the directors to work harmoniously
together, and {3) the dislike of the weavers themselves of discipline and control ;
but, as will be shown later, they helped to popularise the fly-shuttle loom.

21. Not much progress was made in the improveient of the preparatory
processos in order to diminish the cost of the preliminary warping and sizing.
A complete plant of warping and sizing machinery was obtained from England
in 1907, but only negative results werc obtained, and little further work on the
problem was attempted at Salem. One of the facts, however, broaught out- by the
weaving comvetition held at Madras in 1908 was that the sizing methods of the
Presidency were muoh in advance of those in use in other parts of India.

22. Undoubtedly the most useful work done at the factory was in connec-
tion with the first of the problems which Mr. Chatterton set out to solve. From
tho time when weaving had first been started by Government, experiments had
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been made with the fly-shuttle loom and various small ilnprovements had been
effected, and the type of loom ultimately adopted at the Salem Factory was
practically the old English fly-shuttle loomn, modified as far as possible in the
direction of simplicity and so as to suit it for the manufacture of indigonous
cloths. But numerous other types of improved looms were kept under observa-
tion and trial, and, in 1908, a weaving competition was arranged at Madras with
the object of procuring definite data regarding the merits of the various types of
loom which were then being offered to the Indian weaver. The result of the
competition was to confirm the conclusions of the Salem Factory, the looms
which did the best all round work being those manufactured at Madras on the
lines of the old English band-loom. The advantages of this type of loom over
the country loom have been described as follows :—

(1) The fly-shuttle slay is cheaper than the ordinary slay ;

(2) the fly-shuttle gives a greater outturn; the increase varies not only
with the experience and skill of the weaver, but also with the
different counts of yarn used, the outturn relative to that of the
country loom being nearly doublein the case of coarse counts,
more than 50 per cent. greater with medium counts and rather
less than 26 per cent. greater with finer counts ranging from 80’s
to 150's.

FEfforts accordingly were made to spread the use of the fly-shuttle loom, but
the results were not at first apparent, and pessimistic remarks about the
prospeots of success appear more than once in the earlier reports. As a matter
of fact, the usc of the fly-shuttle spread with considerable rapidity, partly
owing to demonstration work done by the private factories alluded to ahove,
and a census of fly-shuttle looms in ordinary use, taken in 1911, revealed the
existence in the 89 towns and villages visited of not less than 6,528 looms fitted
with fly-shuttle slays. Practically all these villages were in the coast districts
north of Madras, and it was estimated that in these districts roughly 40 per cent.
of the weavers had adopted the new method of plying the shuttle.

23. The factory was worked on a commercial scale, so far as an experi-
mental factory could be run on commercial lines. Besides cotton goods, silk
cloths and worsted shawls were manufactured, and the sale receipts in somo
years amounted to nearly Rs. 12,000. But this fact proved the factory’s
undoing. 'The Chamber of Commerce entered a protest; Lord Morley’s ultima-
twm followed shortly afterwards; and the factory was closed in Scptember
1910.

24. In the meantime, on the recommendation of the Industrial Conference,
it had been decided to appoint a weaving expert and to open a weaving institute
at Madura. A Government of India scholar was appointed to the expert’s
post, but he was not much of a success, and his services were dispensed with
after a few months’ trial. The project of a weaving institute at Madura also
took a long time to mature, and after the closure of the Salem Factory, some
rather desultory work followed, mainly in the demonstration of jacquard looms.
At the end of 1911, however, as already noted, a census of fly-shuttle looms was
made. It was found that the loom had already become very popular and that
the use of it was steadily increasing,.and the enquiry also indicated that further
demonstration work was necessary in the direction of introducing (1) some sort
of warpmg mill in places where the fly-shuttle had heen adopted, (2) dobbies
for weaving simple designs, (3) “the jacquard machine for complicated patterns,
and (4) the frame loom, wherever it might be profitable. Previous experience
vointed to the conclusion that the best way to convince the weavers of the

efficiency of any new appliance was by demonstrating it at their very doors,
154
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and though it was recognised that the introduction of improved appliances
would not hy itself solve all the problems connected with the improvement of
the material condition of the weavers, it was decided to organise a peripatetic
weaving party for the purpose of demonstrating to the weavers tho advantages
of improved methods of work and appliances.

25. The first party accordingly was organised in March 1913 for work in
the southern districts of the Presidency. The party consisted of a superintend-
ent and five weavers, and was equipped with the following plant ; warping mill,
beaming frame, frame loom with automatic take-up motion, spare slays, dobbies,
jacquard machine, and card-cutting machines. A small stock of machinery for
sale was added. A second party for the Northern Circars was organised in 1914.
In the southern districts the chief work done has been in pushing the intréduction
of fly-shuttle slays and dohbies, but in the northern districts, whers weaving is
more advanced, warping mills and dobbies have been popularised to some extent.

26. The cost of the weaving operations of the department in each year since
the operations were begun is exhibited in the following table:— .

Weaving expersments.

Year. . Receipts.  Expenditnre,
Rs. Rs.

1901-02 . . . . . . . 177 2,281
1902-03 . . . . . . . 4,174 12,779
1903-04 . . . . . . . 3,502 10,210
1904-05 . . . . . . . 3,421 7,087
1005-08 . . . . . . . 2,512 10,935
1906-07 . . . . . . . 6,623 17,585
1007-08 . . . . . . .. 10,587 15,023
1908-09 . . . . . . 11,7175 15,768
1809-10 . . . . . . . 8,801 14,34]
1010-11 . . . . . . . 9,147 11,390
1011-12 . . . . . , . 1,430 5,476
1912-13 . . . . . . . 1,054 4,229
1013-14 . . . . . . 3,156 9,521
1014-15 . . ' . . . . 2,347 8,921
1015-16 . . . . . . . 1,417 9,601

Total . 69,969 1,54,947

27. The nett expenditure was thus Re. 84,978 spread over fifteen years,
In return for this expenditure the department can claim to have attained a
considerable measure of success in the introduction of the fly-shuttle loom and
other improved appliances, Ten years after the first experiments were begun,
as the result of the census taken, 6,600 looms out of 15,600 counted were found
to be fitted with fly-shuttle slays, and it was estimated that in the coast districts
north of Madras 40 per cent. of the weavers had adopted the fly-shuttle. In
1016, the proportion in the Kistna district had risen to two-thirds, and, at a
conservative estimate, the number of fly-shuttle looms in use in the Presidency
may be put at something like 16,000. Mr. Chatterton has estimated that the
adoption of the fly-shuttle increases the wages of a weaver by Rs, 2-8-0 per
mensem, and, on the basis of this figure, the monthly increase in wages result-
ing from the adoption of the fly-shuttle may be put at Rs. 37,600 per mensem,
or Re. 44 lakhs per annum.

28. The records of the pumping and boring branch of the department are
very voluminous, and it is not possible here to give move than a very brief sketch
of the development of the operations. In September 1908, the aluminium
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industry was made over to the Indian Aluminium Company, and, as part of
his programme of work in oconnection with the development of Indian in-
dustries, Mr. Chatterton proposed .that a number of pumping installations
should be set up with the object of demonstrating the advantages of modern
wnachinery in agricultural operations. Some work had already been done in
this dlrectlon, and Mr. Chatterton himself and the Public Works Departmnent
had both experimented with pumping by machinery. But these experiments
had furnished evidence merely as to the value of lift irrigation on a compara-
tively large scale, and much scepticism still prevailed as to whether compara-
tively small areas of land could be profitably irrigated by small engines and
pumps. Ore small installation had already been put up at Melrosapuram in
the Chingleput district, and, in 1904, permission was obtained to open four other
pumping stations, wherc experiments were begun with engines varying in
horse power from 3} to 6}, and with three and foar-inch pumps. From the
first, the progress made was encouraging, and by March 1905 so many applica.
tions for assistance had been received that Government agreed to advances
being made under the Land Improvement Loans Act for the purchase of oil
engines and pumps, and provided Mr. Chatterton with the nucleus of a staff to
assist those wishing to put up installations with advice and supervision. A class
for training oil-engine drivers was ulso opened at the Sehool of Arts. It
soon became evident, however, that very few of the wells in the Presidency
could furnish enough water to -make it worth while to put in an engine and
pump, and that, in order to bring pumping installations into more extended use,
it would be necessary to deepen existing wells or to sink new ones so as to tap
the subterranean reservoirs, which were suspected to cxist at no very great
depth in certain districts of the Presidency. Thesc results had been anticipated
from the very beginning, and, in 1904, a set of boring tools was purchased, with
which experimental borings were put dowu in various places. This led to the
discovery of sub-artesian water both in the Chingleput and South Arcot districts,
and it became evident that it was desirable greatly to extend the scale of opera-
tions. Accordingly,'in 1906, the boring branch of the department was inaug- .
urated by the deputation of a special party to the Chingleput district, partly
to develope well irrigation by the expeditious disposal of applications for loans,
and partly to prevent waste of money by preliminary borings before wells were
sunk. Later on, the operations of the party were extended to the improvement
of existing wells, and from this time forward progress was rapid, until the
outbreak of the war operated as a check. By March 1916, operations were in
progress over nearly the whole of the Presidency, and 3,333 horings had been
put down. Rather more than half of these borings were made for tho purpose
of improving existing supplies, the remainder heing fresh explorations. The
percentage of success is reported to have exceeded 60, sub-soil water being met
with at depths fanging from 85 to 200 feet. Iu the same period, 818 lncal
investigations were made in conuection with projected pumping installations,.
more than 400 installations were set up, and a sum of Rs. 2,99,800 was advanced
under the Land Improvement Loans Act to 117 persons for the purchase of oil
engines and pumps. Many other installations were put up independently
of the department, the machines being mostly obtained from engineering firms
on the hire-purchase system, and an admittedly incomplete census taken in 1915
disclosed the existence of nearly 900 installations irrigating an estimated area
of nearly 50,000 acres. In addition, a number of oil engines were installed
under the advice and with the aid of the department, in rice mills and other
industrial concerns.

29. The rapid increase, however, in the populauty of 011 engines and
pumps entailed correspondingly heavy work in the department. In the cir-
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cumstances of South India, it was necessary to provide for the supervision and
periodical inspection of the -pumps. A system of compounding-fees was
accordingly instituted, and, by 1915, 236 plants were on the inspeotion
list. For inspection and boring purposes the pumping and boring staff was
augmonted from time to time, till, in 1916, it consisted of 12 supervisors,
21 mechanics and 38 boring maistries. Much of the Director’s time was taken
up in the supervision of his supervising staff and in what was practically con-
sulting engineering work. Most of this work, morcover, was work which really
appertained to the Agricultural Department, and eventually that department
was strengthened by the appointment of an Agricultural Engineer who has
relieved the Dircctor of Industries of all work cornected with pumping
and horing.

The following statement exhibits the cost of the pumping and boring
department from 1904-05 to 1915-16 :-—

Pumping and Boring Operations.

Year, Receipts. Expenditure.
Rs. Rs.
190806 . . e e - %65,083
190607 & . . v v e 14,105
90708 . . . ., 0, 53 21,444
190809 . ., . . 2,602 89,177
199.10 . ., T 4,370 46,008
~ 191011 , . .« . b7 66,299
10D B C ) | 63,060
191213 . . . . . L., 26407 98,757
191814 . . . . ... 81287 1,54,076
Y415 . . . ., ., 88,854 1,58,017
015-16 . . - L L 40429 1,17,920

<" Total ., 1,64,290 8,44,796

30. The oil engines first used by the department were worked with
keroseno oil; hut at the request of the Shell Transport and Trading Company,
which then supplied Madras with kerosene oil, experiments werc taken up
with a view to utilising the very large stock of liquid fuel which had been
brought out to Madras, in the hope that it would be found suitable for gene-
rating stcam in tho mills and factorics. The scheme proved a failure and the
company were lefl with a large tank containing about 4,000 tons of Jiquid
fuel on their hands. It was found that the Hornsby-Ackroyd oil engine was-
equally well adapted for use with either liquid fuel or kerosene oil and, on this
fact being made known by Mr. Chatterton in a letter to the * Madras Mail,"
tho numerous users of Hornsby-Ackroyd oil engines in the Madras Presidency
naturally at once displaced keroseno oil, which cost from 7 anuas to 8 annas a
gallon, by liquid fuel, which could then be obtained al 2 annasa gallon in
Madras. The great reduction in the cost, of generating power, consequent
upon this discovery, gave a considerable impetus to the development of small
power installations. These were principally applied to the preparation of
agricultural produce for the market and, in the course of a few years, numerous
paddy hullers, oil mills and a few saw mills and sugarcane-crushing mills were
installed. .

31, In 1911, Mr. Chatterton urged on the Government the necessity for
experimental work in connection with the manufacture of jaggery and, a sum. .

® Includes Re. 18,051 spent when the exporiments were in charge of the Public Works Departmont. Thn figures
are taken from the Ancuel Administration Report, |
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of Rs. 10,000 being placed at his disposal, a jaggery-boiling plant on improved
lines was set up in the village of Singanallur near Coimbatore. Very little
progress had been made when he left Madras for Mysore, and, on the osiablish-
ment of a Department of Indnstries in that State, a number of similar plants
were set up by him. Arrangements were made for the two departmonts' to
work in co-operation, with the ultimate result that very considerablo improve-
ments were effected, and a large number of installations have Leen set up both
in Mysore and the Madras Presidency. A full account of the work done in
this connection will be found in Bulletin No. 56 of the Agriculturnl Research
Institute, Pusa, which is entitled, *“The Manufacture of Jaggery in South
India.”

32, Allusion has already been made in paragraph 12 to the proposals Experimental.
submitted by Mr. Chatterton in 1891 for the utilisation of water power in
Southern India, and, although these have not heen carried out, they drew
attention to tho value of water power, and undoubtedly first suggested to tho
Mysore Government the idea of utilising the Cauvery Falls at Sivasamudram.
Later on, in 1902, extensive studies were made regarding the cost of gencra-
ting power in Southern India, the results of which were published in the

-#Indian Review ” of that year. This paper was communicated to the agents
of the Kolar gold mines and resulted ultimately in the central gemerating
station, which was erected at the mines to supplement the supply of power
from the hydraulic installation at Sivasamudram.

Recognising that cheap power was essential to the development of the
country and that the south of India was greatly handicapped by the dearncss
of fuel, experiments were also started in 1902 to determine the value of wind
mills as a source of power for lifting water for irrigation. Messrs. Parry & Co.,
the Madras agents of the Chicago Aer-Motor Company, provided a 16-foot
aer-motor mounted on a 70-foot tower, and this was creeted in the compound of
the School of Arts, and its performances were kept under olservation for more
than a year. The results of the investigation were published in June 1903 in
a bulletin issued by tho department, entitled, “‘lhe Value of Wind Mills in
India.”

In 1906, a similar report was published on cxperiments in pumping with
oil engines and centrifugal pumps.  Attention was drawn to the defects of the
existing pumps on the market, and, falling into the hands of an engincer in
Englaud, it resulted in this gentleman setting himself the task of producing a
new pump frec from thesc defects. This led to the invention of the Rees
Roturbo pump, which is now cxtonswely used all over the world and has heen
adopted as the most suitable type of pump for the majority of the installations
in this Presidency.

In 1906-07, the flow of water in spring channels in the South Indian
rivers was investigated, and it was found that when the hydraulic gradient was
less than one in about 250, the water is unable to move through the sund.
This disposed of the idea that there was a subterrancan flow of water in
the beds of our rivers and explained "the partial failure of wafer- -supply schemes
for towns like Madura, Trichinopoly and Conjeeveram. A full account of the
investigations is given in the report of the exporimental pumping department
for the year 1906-07.

The development of irrigation by pumping with oil cngines and centrifugal
pumps gave rise to a considerable number of investigations regarding the duty
of water in the South of India and the results have been published from time to
time in the bullotins and annual reports which have been issued.

33, 1t wonld unduly extend the scope of this memorandum to furnish any Enquiries.
detailed account of the industrial enquiries which have been wade but have
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yielded no practical results. Only two matters are of suficient importance to
be referred to.

84, Reference has already been made in paragraph 12 to Mr. Chatterton’s
orizinal proposals. A revised scheme was submitted by him to Governwment in
1908, the principal feature of which was the regulation of the Periyar lake
50 as to provide a perennial supply of water sufficient to yield 20,000 h. p. for
12 hours every day throughout the year. It was proposed to transmit this
power to Madura, and the owners of the mills there signified their willingness
to use it. Tho scheme fell® through when referred to the Government of
India, owing to objections raised by the Inspector-General of Irrigation. The
importance of industrial development was not then so keenly appreciated as it
is now, and it is possible that in the future the Irrigation Department may be
prepared to waive their objections.

35. In January 1907, Mr, Chatterton invited the attention of the Board
of Revenue to the question of the manufacture of charcoal from timber grown
in the neighbourhood of the Buckingham Canal. He proposed the establish-
ment of a wood-distillation plant to manufacture charcoal, for which a market
was anticipated in Madras and elsewhere as fuel for suction gas producer
plants as well as for the ordinary requirements of the city. Of the by-produets,
the most important was acetate of lime which was needed by the Cordite Factory
at Wellington for conversion into acctone. Government sanctioned the
preliminary proposal to send a sample consignment of ten tons of casuarina
wood to England, to ascertain what percentage of charcoal it would yield and
what would be the value of the hy-products. The tests were eminently satis-
factory, and a very extensive correspondence devcloped, which was ultimately
referred to the Industrial Confercnce which was held at Ootacamund in
September 1908, Finally, the proposals were submitted to a committee, chiefly
consisting of non-official gentlemen, who were asked to state whether the
industry was to be left to private enterprise or to be taken up by Government.
“The Committee were of opinion that Government could not undertake the
establishment of a factory for wood distillation on a large scale without undue
interference with private cnterprise, though, upon the information at present
available and in view of the uncertainty of a market for some of the most
important by-products, it was highly improbable that private enterprise would
embark upon an undertaking of so much importance and difficulty.” The
Government accepted the opinion of tho committee and decided to take no
further action in the matter. Had wood distillation then becn started as was
proposed, there is not the least doubt that it would, by now, have been an
industry of great national importance in India assome of the by-products
are of great military value.

36. In 1908, two pencil factories were started in the Vizagapatam district,
one at Bimlipatam and the other at Anakapalle. The Bimlipatam Company
imported machinery from Germany, but, after spending about Rs. 28,000,
failed to n.ake pencils and sold the plant to a group of merchants at Cocanada.
The factory was then started at Cocanada under the management of an Indian
who claimed to have studied the processes of pencil manufacture in Japau.
But, after spending some Rs. 14,000, he failed to make saleable pencils, and
operations came toa standstill. The Anakapalle Company began life with
a paid-up capital of Rs. 5,000 and a loan of Rs, 6,000. But this capital was
oghausted in procuring machinery from Germany, and further sums were
horrawed in order to enable the company to work. No expert appears to have
been empioyed, and all attempts to make pencils fniled. The machinery was
made over to the creditor in payment of the money owing to him, and
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eventually passed into the possession of the superintendent of an industrial
school at Waltair. ’

37. In 1914, the attention of the Department of Industries was drawn to
the industry which was then defunct, and terms werc arranged on which
the department obtained the use of the machinery. An expert was obtained
and some pencils were made. But it soon appeared that the expert was
expert only as regards the wood part of the process, and that he was unable
to assist in the production of a satisfactory lead. His services were accordingly
dispensed with in March 1915, and a Supervisor of the department was sent to
Bangalore to study the composition of the lead in imported pencils with the
help of the chemists of the Tata Institute. The refinement of the crude
graphite also gave some trouble, but eventually, with the help of Professor
Erlam Smith of the Presidency College, an effective method was discovered.
Many other samples of Madras graphite were also tested, but none of the
deposits in the Presidency are regularly worked, and since the graphite usually
occurs in pockets, it is doubtful whether it will ever pay to work them.
Eventually, therefore, it was decided to make use of Ceylon graphite, which
can be bought on the basis of a guaranteed carbon content. The question of
wood gave far more trouble. Nearly 80 Indian woods have been tested, but
so far no really satisfactory Indian wood has been discovered, and the efforts
made to place on the market a cheap white wood pencil made of Indian
timbers have not been successful. The experiments with Indian woods are
still going on, but the experience gained points clearly to the conclusion that
pencil factories in India, as in European countries, will have to rely mainly
on imported cedar. Fortunately there is a source of supply comparatively
close at hand in British East Africa. Besides black lead pencils of different
kinds (including carpenters’ pencils and diary peneils), satisfactory copying
pencils have been made, though the outturn of this class of pencil is limited
by the scarcity of methyl violet of the right quality. Experiments have also
been made with coloured pencils.  The factory is now being ran on commercial
lines, and it is hoped that beforo long it will be possible to make it over to
private enterprise.

38. The original experiments in glass making in this Presidency were Glass
carried out at Ennore near Madras by the Jate Mr. James Short and Mr. Augu{ manufsctare,
Scholl, of Messrs. Volkarl, Brothers. Satisfied with the vesults of their
preliminary enquiries regarding the supply of the requisite raw materials
and with the success obtained by the experiments, they floated a company in
1909 with a capital of Rs. 2,00,000. A German expert and four Austrian
blowers were brought out. An intermittent furnace and gas producer were
constructed and work was started in 1910. In March 1910, a free grant.of
half the wood used in the company’s furnace for the first two years of its
working, up to & maximum of 7,200 tons for the whole period, was granded by
Government. Mouth-blown soda-water botties were |roduced which stood a
pressure of 260 lb, per square inch, and were used in large quantitics by
Messrs, Spencer & Co., and found perfectly satisfactory.

39. After working for some time it was found that {he available local
labour could not turn out mouth-blown bottles in sufficiently large quantities
to make the business profitable, und it was decided to get automatic machines.
In 1911, therefore, six bottle-making machines, an air compressor and
mechanical gear were obtained from Messrs. Forsters of St Helens. The
factory worked till November 1911 and turned out a considerabie number of soda-
water bottles, the maximum output in any one month being upwards of 26,000.

The company, however, experienced many difficulties. The furnace had been
16
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constructed on a faulty design. It was an intermittent one, and work had
to bo stopped every time the furnace was charged. The concession of
Government in regard to wood fuel did not prove of much value, and ultimately
coal was used at a heavy cost, and the losses in the annealing chamber were
excessive. In the month referred to above, for instance, though 44,000 bottles
were put into the chamber, only 26,000 sound bottles were taken out. In 1913
therefore an attempt was made to raise further capital in order to construct
a new continuous furnace. But the shareholders declined to invest any further
money in the enterprise, and the company went into liquidation. Nearly .
s. 3,00,000 had been dropped in the venture.

40. The property then passed into the hands of a private gentleman, and in
October 1914, the factory and plant were placed at the disposal of Mr. Tressler,
then Director of Industries, for experimental purposes. Efforts, however, to
ohtaina glass expert were not successful, and the experiments were closed down
in January 1917. They led to one valuable result, namely, the appointment
of a committce which surveyed the prospects of a glass-making industry in the
Madras Presidency. Conditions clearly aro not favourable in a locality where
fuel is particularly dear, and the committeo were not in favour of the experiments
being continued.

Lime-sand 1. Another experiment which must be written down asa failure is
bricks. that of lime-sand bricks. Proposals for the inception of these experiments
were submitted in May 1914, At that time the Chetput brick fields were
appronching exhaustion, and it had been decided to open a new brick field
furthor afield. Mr. Tressler suggested that, before Government commitied them-
selves to the expenditure involved in this scheme, the question of making lime-
sand bricks should be considered. The materials, lime and sand, were available in
large quantiticsin Madras ; if properly made, these bricks had a erushing strength
of hetween 200 to 300 tons to the square foot ; and Mr. Tressler anticipated that
they could be made at about the same cost as the clay brick. The experiments
were accordiugly sanctioned in G.O. No. 1472, Educational, dated 23rd June 1914,
and an indent for machinery sufficient for an output of 8,000 bricks a day was
seni home to an English firm. Part of the machinery, delivered in June 1915,
was set up in accommodation kindly provided by the South Indian Industrials, but,
owing to the war and the fact that one consignment was sunk by a submarine, the
delivery was not completed till September 1916.  Unfortunately provision had not
been made for an adequate power plant. An engine of an antiquated type was
lent Ly a local firm, and two worn-out boilers were borrowed from Government
House, but with this plant it was not possible to work the grinding mill and pross
simultaneously. Accordingly, in September 1916, an estimato was submitted for
working the plant in 1917-18 with a 50 h.h.p. electric motor. In the mean-
time, after all efforts to procure an cngine of the horse power required had failed,
a supplementary steam engine was obtained from the glass factory, and work was
begun towards the end of October. A number of bricks were made. They
were massive, firm, and clean in shape, and to all outward appearances were
excellent bricks, but, possibly owing to the fact that sufficient pressure could not
e maintained in the hardening chamber, they were not satisfactory in point of
crushing strength. Not only did they vary excessively from brick to brick, but
on the average they were inferior in crushing strength to the best quality Madras
stock bricks. Further, though, owing to the fact that two engines and two boilers
were employed for purposes of power, accurate figures of the cost of production
had not been obtained, sufficient information had been gathered to make it practi-
cally certain that the bricks could not be made in Madras for the price of the best
clay bricks, viz., Rs, 16—18 per 1,000, An officer was then deputed to Colomby
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to study the conditions in which the manufacturo of lime-sand bricks was success-
fully carried on in Ceylon and the processes of manufacture, and his enquiries
showed that, given a satisfactory power plant 4nd provided that our processes were
somewhat elaborated, we could possibly turn out areally high-class brick at a
price which at a minimum, in his opinion, would not be less than Rs. 21 per 1,000.
Enquiries were therefore made of the Port Trust, the Madras and Southern
Mahratta Railway, the South Indian Railway, and the Madras Corporation as to
whether there was likely to be any demand in Madras for a superior hut more
expensive brick than the best quality Madras clay brick, The answers wero
all in the negativo. All Superintending Engineers in the Prosidency were
also consulted whether, owing to the absence of clay and huilding stone, the
conditions were favourable for lime-sand bricks in any part of the Presidency
but here again answers were unfavourable. Accordingly it was decided that
the experiments, which had been temporarily closed down in December 1916
should be abandoned.

42. The history of the development of technical education in Madras is Technical and
described in full detail in a note presented by the on’ble Mr. (now Sir A. G.) g‘dd"::il:’
Cardew to the Industrial Conference of 1908. The Conference divided the
subject into two parts, industrial instruction and technical education,
the object of the former being *instruction in the performance of definite
operations, such instruction not neccssarily involving the teaching of gencral
principles but only their application,” while the object of the latler is
to train a student to apply theorctical principles to practical purposes,
and it then proceeded to pass a number of resolutions on the subject. Among
other things it recommended that the control both of industrial instruction
and technical education should rest with the Department of Industries and
that a whole-time Inspector of Industrial Schools should be appointed.
(fovernment accepted this recommendation in respect of industrial instruction,
but decided that tcchmical education should remain under the Director of
Public Instruction. The Scheol of Arts and the Reformatory School at
Chingleput, as well as all purcly commercial schools, were also retained
under the Director of Public Instruction, and cventually, in 1909, 35 indus-
trial schools were transferred to the Department of Industries. - Most of
these schools were carefully inspected by the acting Dircctor of Industries
(Mr. C. W. E. Cotton), and on his roport the Government proposed in 1910
the appointment of a full-time Inspector of Schools. But very shortly after.
wards the Department of Industries was abolished under the orders of the
Secretary of State, and tho control of industrial schools was resumed by the
Director of Public Instruction, Mr. Chatierton being appointed Superintendent
of Industrial Education under that officer. As alrcady noted, however, in May
1911 Mr. Chatterton was placed on special duty in connection with the
pumping and boring department, and Mr. Tressler succeeded him as Superin-
tendent of Industrial Education. '

43. In the meantime, however, Mr. Chatterton had submitted a scheme to Madras Trades
Government for the industrial education of workmen such as smiths, moulders, School.
pattern-makers, turners, fitters and general machine men. The main feafure
of the scheme was a system of Statc apprenticeships by which each hoy
would he apprenticed to a particular trade for a period of years, and it was
also proposed to establish a school in an industrial centre like Perambur,
where the apprentices would rcceive such elementary technical instruction as
their educational attainments would permit them to assimilate. The scheme
was referred to a committce which was composed largely of gentlemen
connected with the various engineering firms and workshops in Madras, and

this committee passed a number of resolutions, the most important being that a
16 a
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system of State appreyticeships should be established among the engineering
shops north of Madras, and thaf some provision should be made for technical
training in a school outside the workshops. The Government accepted
venerally the recommendations made, and called, in August 1912, for definite
proposals for the establishment of State apprenticeships and the opening of a
technical school on the lines advised by the committec. Tentative proposals
were submitted shortly afterwards, but the consideration of them was delayed
pending the receipt of the orders of the Secretary of State on the constitution
of the Department of Industries, and the question also avose whether in
addition to mechanical engineering, the facilities for technical education in, the
proposed school should not be extended to other branches of work such as
motor engincering. Another committee was appointed to consider this
question in 1914 and also to work out detailed proposals both for the school
and for the system of apprenticeships. This committee, which was composed
largely of men of practical experience, considered that such technological
education as was necessary in the Presidency might, for the present, be
conveniently arranged for by means of scholarships to the Vietoria Juhilce
Technical Institute at Bombay, and three scholarships of the value of Rs. 30 per
mensem each for four years are now awarded to natives of the Madras Presidency
for the study at the above institute cither of mechanical engincering, elec-
trieal ongineering, textilo manufactures or technical chemistry, as well as
three scholarships of the same value for the study of mechanical and electrical
engineering-at the Madras College of Engineering. The committee also proposed
that oxtension classes should be provided in the proposed Trades School for
subjects such as fitting and turning, blacksmith’s work, foundry work, carpentry
and joinery, plumbing and sanitary work, brickwork and masonry, electric wiring
and fitting, motor-car work and motor-car driving, weaving and dyeing, metal
work and metal spinning. Government decided to begin work experimentally in
a rented huilding, and much difficulty was experienced in obtaining a building
in a snitable locality. Eventually, however, a building was scenred in
Georgetown and a heginning made with classes in mechanical engineering and
plumbing. The school has now overflowed into another huilding, and classes
are now held in mechanical engineering (first and second year), plumbing (first
und second year), electric wiring (two classes), and machine drawing, while a
rlass has also been opened for apprentices from the Perambur railway workshops.
So far the experiment has been successful, and it ig hoped to make the school
permanent.

44. Among tho industrial schools transferred to the control of the Depart-
ment of Industries in 1909 in pursuance of the recommendation of the
Industrial Conforence were the two technical institutes maintained by the
District Boards of Madura and Tinnevelly. Subsequently, both institutes were
taken over by Governmeat, and, while the Tinnevelly institute was aholished,
it was decided to rebuild and remodel the Madura one on a more umbitious scale,
The institute will comprise weaving, dyeing, and mechanical departments, the
central idea being that the technical and dustrial education provided should
be connected with the industries of the town. In the mechanical department a
small workshop will be established, well equipped with different kinds of
machinery, and ten apprentices will by admitted yearly for a three years’
course which may be extended to five in the case of promising lads. The work-
shop will undertake repairs for private oil engines and pumps as well as for the
pumping and boring department, and will also undertake demonstration of up-to-
date agricultural aud industrial machinery. The apprentices will thus be provided
with practical experience, and three afternoons a week will be devoted to lectures
on materials and simple forms of mechanism and to mechanical drawing. The
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idea is not to turn out engineer subordinates or draftsmen, but an intelligent class
of mechanics somewhat resembling the old English millwrights. Industrial
classes will also be opened for carpentry and blacksmith’s work. Five students
a year will be admitted to each class, admission being confined to caste workmen,
and the period of instruction will cover a period of five years. In the weaving
department, for the present, industrial classes only will be opened. Twenty boys
will be admitted each year, they will be apprenticed for five years, and will be
housed in & hostel. Details of the course of instruction have not yet heen
worked out, but roughly three hours a day will be devoted to general education
and five hours a day to practical work. The practical work will he done
in a weaving factory, the object being to train workmen capable of
dealing with every stage of the processes of hand weaving for every kind
of cloth manufactured in Southern India. It was also yproposed to tackle
in carnest at the institute the question of the improvement of indigenous
methods of sizing, and with this object in view to obtain “ drum-winding, beam-
warping and dresser-sizing” machinery from England, as well as to import
an expert European sizer. But it was dcecided that the restrictions placed
by Lord Morley upon departmental work made it impossible to test the value of
this machinery on commercial lines, and this part of the scheme (which included
the highor technical training: of students) has heen held in abeyance for the
present. In tho dyeing class no industrial (raining will be undertaken, and it has
been decided that ‘“all that is required is higher education for prospective
“ works owners and managers, to place them ina position to understand the nature
“of tho processes carricd on in the works and to keep in touch with and
“appreciate the value of developments in methods and dyestuffs.” Instruction,
for the present, will be limited to the sons of dyers and of those engaged in
business connected with dyeing, and the coursc which, as at present arranged
will last for one year, will include instruction in elementary science and.
chemistry of dyeing materials, tcchnology of textile fibres and dyeing
processes.

45. Various causes have conspired to delay the opening of the institute.
The negotiations with the District Board of Madura as to the terms on which
the old institute should be taken over were not concluded till 31st March 1910,
and a new site for the institute was not finally selected till the end of 1911.
The site originally selected for the quarters of the Principal and lecturers was
subsequently commandeered for the headquarters of the Ramnad district, and
the acquisition of the new site has only just been sanctioned. The prepa-
ration of plans and estimates was also delayed in the Public Works Depart-
ment, but final estimates for the institute and hostel, amounting to Re. 3,24,700,
have now been sanctioned, and work is proceeding steadily. In the meantime
the work of the old Technical School has heen earried on in temporary
buildings.

46. Apart from the Madura Technical Iustitute, there are 35 aided indus- Industrial
trial schools under the control of the Director. ‘They may be roughly classified schools.
as below :—

Schools where carpentry is the prinaipal subject taught .1
Sohools where lace making and needle-work are the prmclpal
subjects taught . . . . . 15
Printing schools . . . 2
Agricultural school 1
Weaving schools . . e

Total

| &1
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These schools at present follow the curriculum prescribed for the Govern-
ment technical examinations, and prepare students for the examinations in
the elementry, intermediate and advanced grades. The majority of these
are managed by different missions, and aided by grants awarded under the
Grant-in-Aid Code. One hundred and ninety-nine scholarships are at the
disposal of the Director and are awarded to deserving pupils. The whole
question of the policy to he followed in regard to these schools has been
reviewed by Mr. Tressler, and his ideas have been embodied in adraft Grant-in-
Aid Code which is now under the consideration of Government.

47. The following statement cxhibits the grants paid to the industrial
schools in the last four years:—

L
|
; Rs, Rs. Rs. Re,
1912.13 I 24780 549 92 | 68
4. . . 29700 24,819 17,915 6160 |
0415 . . . 29810 7,140 £,033 l 5,243
o6 Ly | 9,699 6,104 | 5,250

48. Resolution No. 50 of the Industrial Conference ran as follows :—

“The Conferenco considers that the leather trade in the Madras Presidency is of
“guficient importance to justify the cstablishment of a Leather Trades School, which should
“he associated with a small tanuery in which efficient practical instruction can be given,
“that provision should be made for technical education in tanning, and that in the Leather

“Prades School experinents may be fitly undertaken to determine whether or not the status
l'”

Government aceopted tho resolution, and the Secretary of State sanctioned
the school on condition that it should be & technical school pure and simple. In
it workmen should be instructed in methods of chrome tanning and other pro-
cesses of leather manufacture, the idea being that, if the school were properly
managed, it would supply “a private capitalist with instructed workmen and
with all the information he requires for a commercial venture.” But no
attempt was to be mado to convert the school into a factory in order to demon-
strate that articles can be manufactured and sold at a profit. On this under-
standing Lord Morley sanctioned the establishment of the school and the recruit-
ment of a European expert in tanning for industrial purposes. Mr. Allan
Guthrie of Messrs. Cooper, Allen & Co., Cawnpore, was appointed Leather
Fxpert, and joined his appointment on 1st September 1911 In the following
year, he submitted his proposals in regard to the establishment of a school. He
reported that, except in the type of tools used and tho methods ¢f using them
and the treatment of water, there was very little that could be taught to the
expert tanners, and that it would be better to aim at tho improvement of
lcather tanned and dressed for use in this country. He proposed, therefore,
that a school should bo established and worked as a small tannery, lectures
being cut down to a minimum, and the greater part of the two years’ course
being devoted to practical work in tanning, currying and dressing, and to
chemical checks in the laboratory on the practical work done. Admission
should be contined as far as possible to sons of tanners and of those connected
with the leather trade, and, at the outset, it was suggested that the school should
be devoted mainly to the training of operatives. These proposals were
appreved, and a model tannery has heen constructed in Washermanpet. Space
hus aleo Leen reserved on tle same site for a Government Trades Scheol in which
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lectures will be given. Unfortunately, just as the school was opened, Mr.
Guthrie went off on military service, and temporary arrangements have been
made to carry_on the school in the tannery under the charge of an Assistant
Leather Expert. Twelve students are now attending the school, which is rux
partly asa model tannery and school and partly as a research institute. Experi-
ments are being conducted with wattle as a tanning agent and with various
mixtures.

49. The following statement exhibits the receipts from and expenditure on
the department since Mr. Chatterton first began work on aluminium in the

*Nctt profits,

School of Arts:—
Year. * Reecipts, Expenditure, Nett cont.
Rs. Rs. Rs.

1897-98 C 3 800 8,500
1898-99 . 44,622 45,014 392
1899-1900 01,432 93,000 1,568
1900-01 . 1,37,432 1,94,937 57,485
1901-02 . 1,84,727 2,37,155 52,428
1902-08 1,73,556 2,306,750 62,894
1908-04 2,95,216 1,80,199 *—1,65,017
1904-05 7,897 26,930 19,033
1005-06 . 28,142 1,11,660 83,518
Ju06-07 . n8,088 1,27:984 69,346
1907-08 g 95,948 1,97,511 1,01,564
1908-09 . . 1,22,265 2,35,800 1,13,535
1909-10 96,942 2,09,813 1,12,871
1910-11 . 1,07,526 1,33,195 25,669
191112 . £1,923 1,54,526 72,603
1912-13 35,890 2,21,002 1,85,112
1913-14 43,536 3,20,221 2,76,685
1914-15 50,142 420,246 3,10,104
1915-16 57,762 3,52,514 2,95,052

Total 17,13,396 34,52,587 17,390,141
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APPENDIX K.

NOTE ON THE EXPANSION OF THE ENTOMOLOGICAL AND
PATHOLOGICAL ENTOMOLOGICAL WORK AT PUSA AND
IN THE PROVINOCES.

By Mr T. Bainbrigge Fletcher, Imperial Entomologist.

(To be read with the evidence of Mr. C. M. Hurcuinson, B.A., M.A.E.B., Impeiial Agri-
cultural Bacteriologist, Pusa, at pages $01—416 of the Minutes of Evidence, Volume I.)

Historical.

The studysof Indian entomology may be said to datc from 1758, the year
in which was pablished the tenth edition of Linnweus’ © Systeina Naturee ” which
is accepted as the starting point of modern zoology. A few Indian insects
were described in this publication, but in the three succeeding debades large
collections of inscets, mainly collected by the missionaries in Southern India
especially at Tranquebar, were sent to Europe, so that by the close of the
eightcenth century over onc thousand species of Indian insects wore included
by Fabricius in his “ Entomologia Systematica” (1792-08). From this date
onwards the progress of the study of Indian inscets, if not rapid, w<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>