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P R E F A C E .  

N order to make this book of greater practical I value 1 have inserted my various Reports 
just as  they were written and sent to the 
Government of India and to the State of Kashmir. 
Tbey give an accurate account of the Sericicultural 
operations in Kashrnir, and contain a large amount 
of technical and practical information which 
cannot fail to  be of service to those in other 
parts of India and the Colonies desiring to 
establish and conduct Sericicultural operations 
successfully. 

These Reports are also a record of my work 
in and for Icashrnir during the last seven years, 
and which has fortunately proved both successful 
and encouraging in the establishment of a new 
Kashmir industry. 

My object in reprinting the Report of the Con- 
ference held a t  Calcutta in 1886, under the 
Chairmanship of Sir Edward C. Buck, then 
Secretary of Revenue and Agriculture, is to  re-urge 
consideration of the suggestions I then made, and 
to draw attention to the information contained 
in that Report, both with regard to Bengal 
Sericiculture, and to the more energetic production 



of the Wild Silks of India, chiefly that of 
'I'ussur Silk, now that its manufacture in Europe 
and America has so very largely increased, and 
the extensive demand for it is permanently estab- 
lished. 

Nowhere is scientific Sericiculture more required 
than in the Tussur districts of the Central 
Provinces, where the Tussur industry has seriously 
declined. The cocoons have become much smaller 
from want of breeding knowledge, and the pro- 
portion of deaths from disease is so great that 
the industry is hardly worth following. . 

In the neighbouring districts of Bengal, with 
identical climatic conditions, the Tussur cocoons 
are about three times larger and failure from 
disease is rare. 

The natives should be allowed to go into the 
forest to collect suitable cocoons for breeding. 
I think it is important that the Forest Depart- 
ment should open the forests of the Central 
Provinces to them for this purpose. 

I further earnestly repeat my conviction that a 
Central Imperial Sericicultural Station in India, 
like those of Montpellier in France and Padua 
in Italy, with branches in the silk-producing 
districts, as in Italy, as may gradually be required, 
would be of immense usefulness in India in 
preventing silkworm disease, in teaching microscopic 
manipulation, thereby hastening the time when 
eggs of reproduction could be bred with safety 



(an impossibility now and for some time to 
come) ; besides many other important advantages 
which would accrue to industrial Sericiculture 
when conducted upon the scientific basis recorded 
in Chapter XVII. 

I dare say the latter portion of my book will 
be read with interest by those who are fond of 
natural  history and sport. I had a few fortunate 
a n d  exceptional opportunities for both ; and short 
as the time a t  my disposal was, the experience 
I was privileged to have was of a very charming 
description, particularly that part of it spent 
geologically a t  considerable altitudes in the 
Himalayas. 

The  Princess of \Vales has graciously per- 
mitted me to dedicate my book to Her Royal 
Highness. 

The Princess has for several years been taking 
the greatest interest in the Silk Industries of the 
Empire, and is President of the Ladies' National 
Silk Association, which now numbers several 
thousand members, and has a Council of ninety 
of the principal ladies of the country. Its object 

u is the promotion of the national Silk Industry. 

Her Royal Highness the late Duchess of Teck 
was the first President of the Association, and 
devoted much time and energy to its well-being. 

My thanks are due to Geoffrey i\Iillais, Esq., 
for so kindly allowing me to reproduce three 
of his photographs. 



xii. 

Also to my niece, Miss Elinor Wardle, for her 
interesting drawings of the fossils in plate 41. 

I wish to acknowledge my indebtedness to 
Miss K. Lowe for her valuable assistance in 
helping me to revise and correct proofs. 

LEEK, AUGUST, 1904. 
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NOW b e g  t o  submit  m y  Reports  t o  t h e  Govern- 1 ment  of India  on my efforts dur ing  the  
last few years  t o  proniote Seriaiculture in Kashmir. 

I3efore do ing  s o  it may be  desirable t h a t  I 
should describe the  earlier history of the  m o \ w n e n t  
a s  far  as I a m  concerned, a n d  what  led t o  m y  
t a k i n g  a n  interest in it. 

I w a s  first led into research connected with t h e  in- 
dustri;il development of India by my efforts t o  utilize 
the wild T u s s u r  silk* of t h a t  Country. I w a s  for tunate  
in being t h e  first t o  succeed in dyzing th i s  silk properly. 

T h e  results of these efforts were,  a t  t h e  request 
of the  then Prince of W a l e s  ( H i s  present Majesty 

" Also written ' h s a r ,  'I'ussah, Tusser, Tussur, and Tussore, 
b the 1ndi;ul word being t;is:ir, prohahly dorived from the Sanskrit 

tc~sorn, " a  shuttlu," to \\.his11 the cocoon has a resemblance. 
1 It is the most important species of the f:~mily Saturnidx,  
I An therx t  hIylit ta .  

I 



the King-Emperor), communicated to me by Sir 
Phillip Cunliffe-Owen, placed in the Indian Section 
of the Paris Exhibition of 1878, and were after- 
wards removed to  the South Kensington Museum. 
They consisted of hanks of bleached and dyed 
Tussur silk yarns, and of woven and printed 
specimens, including the first piece of plush made 
from Tussur silk, which suggested the later large 
Yorkshire Industry of "seal cloth," an  imitation of 
sealskin, chiefly made from the waste of Tussur 
s i lk ;  the first to exploit it being Messrs. Field Rr 
Bottrill of Skelmanthorpe, near Huddersfield. after 
having seen the Tussur silk exhibit in the South 
Kensington Museum. 

For  this Exhibit a Gold Medal was awarded a t  Paris 
to  the Secretary of .State for India. It was first 
awarded to me, but the Exhibit being entirely of 
Indian Tussur Silk, 1 decided that it ought to 
g o  to  the Secretary of State for India. 

Shortly after the Paris Exhibition of 1878, I was 
requested by the Lyons Chamber of Commerce to  
exhibit in Lyons on their behalf the results of my 
researches in the bleaching, dyeing, and utilization 
of this silk ; and I arranged a representative collec- 
tion of the material, raw, dyed, and manufactured, 
which was supplied and presented by the Govern- 
ment of India, clearly showing the improvements in 
the bleaching and dyeing processes, a s  well a s  
indicating its commercial possibilities of textile 
utilization. The collection was exhibited in the 
Musee de la Bourse a t  Lyons, and named the 



" W a r d l e  Collection," a n d  it remained on  exhibition 
there for several years.* 

In  a comprehensive survey of the  sericiculture 
a n d  nat ive Indian manufacture of T u s s u r  silk, 
entitled " T h e  Indian Si lkworm " by  S i r  George 
(then Dr.) Birdwood, made  in his Annual Report  
on  t h e  Government  Central  Museum, Bombay,  for 
t h e  year  1859-60, will be found many interesting 
particulars on this  subject. 

T h i s  Report  is  reprinted a t  length in my Hand-  
book of the  Collection illustrative of t h e  W i l d  Si lks  
of India  in t h e  Indian Section of the  South  Ken- 
s ington Museum, published by  t h e  Science a n d  Art  
Depar tment  of the  Committee of Council on  Educa-  
tion, South  Kensington,  1881. 

Sir  George,  who af terwards from 1871 t o  1899, 
became Special Assistant in the  Revenue a n d  
Stat is t ics  Depar tment  of the  India  Of ice ,  in this  
Report  reviews the  whole literature, historical and  
natural-historical of  T u s s u r  silk u p  t o  t h a t  early 
period of i t s  publication. 

T h e  Silk Jury  of the  Paris  Exhibition of 1878 
were not  slow t o  see t h e  importance of the  im- 
provements made  in the  bleaching a n d  dyeing of 
this  silk. T h e  President of t h e  J u r y  told me tha t  
it w a s  destined t o  have a g radua l  a n d  important  

O 'The natural colour of the Tussur cocoon and of its reeled 
silk thread is of a dark fiiwn hue which had hitherto prevented 
the dyer from obtaining rich colotlrs upon it, as  \veIl 3 \ 5 0  that 
the fibre is physic:illy Inore intractable to  tinctorial treatment 

than that of the Uon~byx  l lori ,  the larva: of  which produc~.  
the silk of Co~nmerce, 



developlrient in Lyons. In time a large demand 
arose which the natives of India were too apathetic to 
supply; and it seems verv unfortunate that India 
should have allowed China to have taken the lead, 
and chiefly to furnish the ever incrc;ising main export 
supply of Tussur silk. Considering that only in 
one week last year 142 bales of Chinese Tussur 
silk were conditioned in Lyons alone, it is now 
probably too late for India to attempt to monopolise 
this market ; but she should take up this subject 
in earnest, and endeavour to supply a part, if not 
the whole of this expanditig trade. 

I t  was undoubtedly Sir George Birdwood who 
was the first t o  call attention to this silk, which 
he, a t  that  early date, thought might be fitted 
for more refined manufacturing treatment than it 
had received in India and elservherc. 

Previously to 1878 no Tussur silk was successfully 
used in Europe, although it had been often tried. 

The difficulties of dyeing and bleaching this wild 
silk having however been successfully overcome, 
it gradually from that  time began to  be used, 
and iticreasing quantities were passed regularly 
through the Lyons Conditioning House each week, 
and on the 30th November, 1899, no less a quantity 
than 433 bales or 60,620 lbs. were conditioned that  
week,-a record week, and in one week in June 
of the present year 238 bales were conditioned there. 

In 1902,  4,795 bales, weighing 703,942 lbs., passed 
through the Lyons Conditioning House, and i r ~  
1903, 5,141 bales, or  792,926 Ibs. 



I n  addition to this, from June, 1902, to May, 
1903, 142 bales or  18,744 Ibs. of Tussur Silk were 
exported from Shanghai to London, and 2,467 bales 
or 32j,644 Ibs. to America; while from June, 1903, 
to November, 1903, 5 bales (660 lbs.) were exported 
to London, and 1,220 bales ( I G I , O ~ O  Ibs.) to America. 
F o r  the week ending February 13th 142 bales 
were,  a s  above stated, conditioned a t  Lyons. 

My work in connection with Indian Tussur silk 
is recorded in my Monograph of the Wild Silk 
Industry of lndia, added as  an  appendix (26 pages) 
with micrometer measurements of silk fibres, to 
S i r  George Birdwood's Handbook of the British- 
India Section of the Paris Universal Exhibition, 
1878; also in my contribution of 38 pages in French 
to  Monsieur Rondot's Work,  " L'art de la Soie ; " 
and in my Paper on Tussur silk, read a t  a 

meeting of the Society of Arts, held on the 14th 
May, 1$1, presided over by the late Lady Egerton 
of Tatton ; and also in my " Handbook on the 
Wild Silks of India" above mentioned. 

In 1885 I was sent to India by the Government 
of India and the Royal Commission of the Colonial 
Exhibition with a two-fold object, one to report 
on sericiculture in Bengal, and the other, to collect 
typical silks from various parts of India for ex- 
hibition a t  the forthcoming Colonial and Indian 
Exhibition of 1886. 

For this latter purpose I was requested to g o  by 
his present Majesty (then Prince of Wales) who was 
the President of the British Section of that Exhibition. 



After visiting the Bengal silk-producing districts 
of Surdah and Berhampur, I was requested to give 
an account of my visit by Mr. (now Sir E. C.) 
Buck, then Secretary to the Government of India 
in their Revenue and Agricultural Department. 

I did so  a t  a public meeting held in Calcutta for 
the purpose on the 8th January, 1886, and my Reprt 
was published as  a Blue-book a t  Calcutta, and duly 
forwarded to the India Office. See Chapter 18. 

I was afterwards sent by Mr. Buck into Man- 
bhum, and in Govindpur I spent a week amongst 
the Santals and Khols examining the possibilities 
of obtaining supplies of Tussur raw-silk and in 
inducing the natives to cultivate its production. 
I was the guest of the Rev. Mr. Campbell, 
a Scotch Missionary amongst these tribal and 
aboriginal people. 

1 afterwards went to Patna, Eutwa, and Gya, 
and saw considerable quantities of Tussur cocoons 
being reeled by. the natives, and collected examples 
of both cocoons and specimens of thcir reeling. 

I took great  interest in this sericicultural work. 
It caused me to consider whether there were no 
climates in India suitable for the cultivation of the 
European univoltine silkworm, the Bombyx mori, 
which is the worm from which is chiefly obtained 
the silk of commerce both in Europe, China and 
Japan ; the silk of Bengal being the product of 
t ~ v o  or more species of rnultivoltine silkworms, 
Uo~nbyx fortunatus, and Bombyx c res i ,  species 
belonging to the more sub-tropical regions of India. 



I was led to consider the suitability of Kashmir, 
where the climate in summer much resembles that  
of Italy, and therefore suitable for the cultivation 
of the mulberry and of the univoltine silkworm of 
commerce, the Bombyx mori, and it was accordingly 
to that important State that  I turned my attention, 
with the results I am about to describe. 



C H A P T E R  11. 

HISTORY O F  KXSHllIK SERICICGI.TUl2E:. COItI2F.S- 

PONDESCE. FII2ST I'URCHi\SE O F  SII.K\\'OH.\I 

EGGS. FLIITHI.:H ISCRE.\SED I'UIICH.\SI<S. SCC- 

CI4:SSFUL U1tEEL)ISC. SI'XFI:OItI) HOI.SF. SII-I; 

IT is a g r e a t  pleasure for  me  t o  pu t  on  record 
t h e  names of those with whom I have had  

correspondence a n d  w h o  have assisted in helping 
forward t h e  phenomenal development of this  now 
important  and  useful Industry. 

1 will d o  s o  in o rder  of chronological priority. 
In  J u n e  1889, I received a letter from my friend 

Mr. J o h n  Lockwood Kipling, then Director of the  
Art School a t  Lahore, whose g u e s t  I was in 1886, 
a n d  w h o  wro te  t o  me tha t  year  about  Kashrnir 
Silk when  he w a s  visiting Colonel Parry Nisbet,  
C. 1. E., the  British Resident a t  Sr inagar .  

This  prompted m e  t o  write t o  Colonel Nisbet,  
whom I had  met  in Peshawar,  when he w a s  
Colnmissioner there,  but  who had since been 
transferred t o  Kashmir. 

T h i s  w a s  some time before I h a d  a n y  official 
correspondence on  Kashmir  Sericiculture with t h e  



Government of India in India, or with the India 

Office in London. 
I a t  once entered into correspondence with 

Colonel Kisbet, who corroborated Mr. Kipling's 
information, and looked favourably on my idea of 
t h e  possibility of developing a useful industry in 
t h e  production of raw-silk. 

The following letters will be sufficient to show 
the  initial stage of thought and action a t  that 
time. I cannot find Colonel Nisbet's letters to 
me ; they were probably destroyed with my office 
letters, a s  is my custom every seven. years. I 
have written to Colonel Nisbet to ask him it 
he  retained copies of them, but he informs me he 
did not. 

[COPY.] 

Leek, 6th January, I+. 

Dear Colonel Nisbet, 

Some time ago I received a very interesting 
letter from my friend hlr. Kipling, who wrote to 
me when your guest, from the K;~shmir Residency. 

He  draws a very delightful picture of the capa- 
bilities of Kashrnir for vegetable products, and 
especially mentions silk. 

I aln very glad indeed to  hear it. I t  was one 
of my regrets on leaving India that 1 had not 
time to g o  to Kashmir, for I was extremely 
anxious to have acquainted myself with its capa- 
bilities a s  a silk-producing State, because I had 
heard a good deal of it in times past, and of 
several unsuccessful sericiculti~ral efforts. 



The result of m) Report on sericiculture in 
Bengal to  the Government of India caused a 
demand for Bengal silk, which in Leek soon 
quadrupled after I was there. The price has 
risen considerably, and much more than is grown 
could easily be sold, and I bring this before 
your notice in order to point out what a splendid 
opportunity there is in Kashmir, now there is a 
probability, under your influence and good man. 
agement of its becoming in time a great  silk- 
producing State. 

I remember when I visited Peshawar in 1886, 1 
found a good deal of Bokhara silk in the bazaars, 
and I wondered that  Indian silk was not used. 

I think it would be of great  importance to have 
some examination made as  to the silk-producing 
capabilities of Kashmir, and to establish there such 
a Sericicultural Institution a s  that a t  Padua, and 
the one a t  Montpellier, both Government Institutions, 
which are doing immense good to sericiculture in 
Italy and France. 

It always seems a great  pity to  me that Europe, 
and especially England, does not get  more Silk 
from our own dependencies. W e  have to g o  further 
afield, chiefly to China and Jbpan, for the bulk of 
what is needed. 

I thought I would venture to trouble you with 
these observations in the interests of such a 
beautiful industry a s  silk, and which would benefit 
both England and Kashmir. 

I feel convinced that a very large silk-growing 



industry for export a s  well a s  for native use, 
could be established in Kashmir. 

In 1891 we shall have an Exhibition of Silk in 
London, a s  you will see by the enclosed paper, and 
a s  President of the Silk Association of Great Britain 
and Ireland, I should be very happy to see Kashmir 
well represented a s  a silk-producing country. 

I shall be very glad a t  any time to be of 
service to  you in matters relating to Kashmir Silk. 

Believe me, 

Yours very truly, 

(Signed) THOMAS WARDLE. 

Leek, June q t h ,  1890. 

Dear Colonel Nisbet, 

Yesterday morning my wife handed me a letter 
dated the 16th November of last year, which I 
had not sooner seen, for during my absence from 
home letters were placed on my dressing-room 
drawers to wait my return, and this one was found 
on cleaning them a t  the back on the floor. 

I a m  very sorry indeed it has escaped notice 
s o  long. Probably my not replying to  this may 
have been the reason I have not received any reply 
to my letter of the 8th January. 

I t  is quite correct a s  you state that the London 
Silk Exhibition of this year was to be only for British 
and Irish Silks. The object was to show ladies 
that Silks are and can be made in Great Britain, 



equal to their requirements, and it was only a 
tentative Exhibition to that  end ; but it is interlded 
in 1892 to  have a large Exhibition a t  the 
Imperial Institute, or  elsewhere, in which India is 
to be fully represented. Then will be the time for 
you to  show us what Kashmir can do. 

Our Exhibition, the one held a t  the town 
house of Lady Egerton of Tatton, and opened 
by the Duchess of Teck, passed off very 
successfully indeed. .4 National Silk Association 
of Ladies has been formed, of which I send you 
a circular. I hope Mrs. Nisbet will sign it, and 
get  other ladies to do so, and send it back to 
Lady Egerton of Tatton, the IIon. Secretary. 

Already we are making Spitalfields busy. 
I send you an account of the Exhibition which 

appeared in most of the papers. 
I am deeply interested in the Silk future of 

Kashmir. I feel quite sure from its physical 
geography and beautiful climate that it is destined 
to be a great  silk-producing country. It is almost 
the only country I knmv where the Bombyx mori is 
found wild in any numbers, and the wild cocoons 
collected. I think the climate is suitable for the 
development of the best races of Bombyx mori, 
such a s  those of Italy and France, and it ought 
to have a Government Sericicultural Laboratory, 
not a State one, but an  Imperial one, and under 
Imperial management and control. 

If 1 could do anything to assist the progress of 
Kashmir sericiculture I will very gladly come out 



and report on its capabilities etc., if you wish me 
t o  do so. 

The Silk Association has just published its 
Report of last year and part of this. I have 
much pleasure in asking you to accept a copy. 
You will see in it a copy of my correspondence 
with Lord Cross. 

With kind regards to  Mrs. Nisbet. 

Believe me, 

Yours very truly, 

(Signed) THOMAS WARDLE. 

Leek, October 27th, 1 8 p .  
Dear Colonel Nisbet, 

I have just received the samples of Kashmir 
raw-silk with which I am delighted. I will have 
their value thoroughly assessed, and will fully report 
upon them in the course of a very short time. 

Can you inform nle whether they are the produce 
of wild Kashmir Bombyx mori cocoons, or  of the 
cultivated or fed worms? 

I am told that there are  people in Kashmir who 
pay the Government an  annual sum for the privilege 
of collecting from the mulberry tree the cocoons 
of the Bombyx mori. 

I fear the prices a t  which the sanlples are 
marked will be prohibitive, being much dearer 
than Italian raw-silk in London. 

Can you send me samples of other qualities of 



raw-si lk? I can guaran tee  a considerable con- 
sumption of them in Leek from the  manufrtcturers 
of sewing-silks, if their value could he about  
101- t o  12:- per Ib. 

Yours  very truly, 
(Signed)  THOMAS WARDLE. 

[COPY.] 

Leek,  j t h  December, I @ .  

D e a r  Colonel Nisbet,  

W i t h  fur ther  reference t o  your  le t ter  and  i ts  
accompanying parcel of samples of Kashmir  Si lk,  
I have carefully examined them, a n d  have  a l so  
submit ted them t o  t w o  gent lemen of t h e  g rea tes t  
experience;  one  a London silk broker, a n d  t h e  
o ther  a silk manufacturer ,  and  I send you their 
opinions, which I entirely endorse,  a n d  they leave 
me very little t o  say. 

I s t rongly urge  t h e  adoption of a n  improvement 
in cocoon-reeling on European lines. 

There  is not t h e  s l ightest  doubt  tha t  it might  
be  the  foundation of a large and  remunerative 
industry, a n d  with such a beautiful climate a s  
Kashmir  is  favoured, it seems t o  m e  t h a t  it 
would a d d  t o  the  imniense usefulness of India  to  
u s  a n d  t o  herself if Kashmir  could be made  t o  
supply us, a n d  a l so  France,  with such beautiful silk. 

I a m  just considering t h e  order  for a se t  of 
cocoon-reeling machinery consisting of a number  
of reeling biissil~es and  equipment  a t  the  request 
of t h e  Government  of India, from France  and  Italy, 



and have received the  estimate. As it  may  
possibly he of interest t o  you t o  k n o w  the  par- 
t i cu la rs ,  I have much pleasure in sending  them. 

Yours  \.cry truly, 

(Signed)  THOMAS WARDLE. 

I t  may  be  well t o  mention here s o m e  notes  
w i t h  reference t o  the  earlier history of Sericiculture 
in Kashmir. 

In S i r  W a l t e r  ( then Mr.) 1-awrence's interesting 
b o o k  " T h e  Valley of Kashmir," written by him 
while  Settlement Commissioner in Kashmir ,  t h e  
following information is b' r ~ v e n  :-- 

" T h e  history of sericiculture in Kqshmir  h a s  
been fitful a n d  desultory. T h e  silk industry is  of 
ancient  s tanding,  reference being made  t o  it  in 
A. D 1536, by Mirza Haidar ,  in his History." 

"Before 1869 the  industry had existed in the  
unorganized,  crude s ta te  in which it had probably 
exis ted for centuries, but  nothing however is  known 
in Kashrnir about  the origin of i ts  silk industry, 
beyond the  fact t h a t  it is very ancient,  a n d  t h a t  
it  is i~i t imately connected with tha t  of Bokhara,  
with which it  h a s  always had interchange of seed  
a n d  silk." 

" I n  la ter  times the  important  d a t e  is t h e  year  
1869, when Maharaja  Ranbir  S ingh ,  a n  enthusiast  
in  new industries, revived t h e  silk product iot~ on 
a large scale. T h e  cost of buildings and  plant 
w a s  enormous,  a n d  the  rearing-houses being scat- 
tered in all pa r t s  of t h e  valley, could no t  be  



properly supervised. T h e r e  w a s  n o  one possessing 
any  technical knowledge t o  supervise, a n d  though  
g r e a t  improvements were made  in reeling, there 
w a s  n o  marl in Kashmir  who could aver t  t h e  
calamity which befell t h e  industry in 1878, when 
nearly the whole of the  s i lkworms were  carried off 
by disease. Every credit is due  t o  Uabu Nilamber 
Mukerji, the  Chief Just ice of Kashmir ,  for his 
efforts a n d  his success in improving t h e  reeling of 
the  silk. T h e  industry lingered on till 1882, a n d  
froni that time t o  1890, the  S t a t e  had  left it t o  
t h e  silk rearers  ; the  quant i ty  of seed rapidly dim- 
inished, a n d  sericiculture w a s  virtually a t  a n  end." 

W h y  did these efforts not  succeed ? T h a t  is  
easy t o  tell. 

Igtlorarlt procedure. Let t ing s i lkworm diseases 
have their own way,  because they were not 
understood. Ignorance of the  scientific work  ot 
Pasteur ,  a n d  of the  present methods of prevention 
of disease, which he  alone first fornlulated. 

T h e  Lister Dehra Doon Gran t  failed in the  
s a m e  way,  a t  a loss of E ~ O , O O O .  There  need 
not have been a loss, b u t  a b ig  profit, had a11 
the  conditions of the  problem been understood. 
Wherever  t h e  mulberry will properly gro\tr,  silk 
can  be  profitably produced. 

W h e n  in Uengal in 1886 I found a mortality of 
60 per cent. of the  s i lkworms there th rough  qui te  
preventible disease. R I j  recornmendation of ail 
Imperial sericicultur;ll s ta t ion passed unheeded, 
a n d  I doubt  whether  much material improvement  



amongs t  t h e  native silkworm-rearers h a s  yet  been 
effected. 

In 1889 I a l so  communicated with Mr. (no\\-. 

S i r  E. C.) Buck,  who a t  once took s teps  t o  further 
the  idea of Kashnlir Sericiculture, by sending over 
a Mr. R. Mukerji ( a  younger  brother  of I3abu 
Nilamber Mukerji ,  mentioned hy Sir  \V;tlter 1,awrence 
in his book), t o  see what  could be done. T h e  
operat ions in Kashmir  from Jf;ty, 1889 t o  1897, 
when a new ar rangement  described belo\\., came 
into force, were under  his charge,  in subordination 
t o  the  Set t lement  Comrnissio~ler ,  but  with very 
imperfect appliances if measured by modern scientilic 
methods. 

T h e  possibility of a successful future for this 
Industry w a s  first sugges ted  to  the  Government  
of India by m e  on  the 14th I>ecenihcr, 18q1,  in 
a le t ter  I wro te  t o  blr. (now Sir  Arthur)  Godlc) ,  
Under  Secretary of S t a t e  for India. 

H a \ ~ i n g  for :I number of years  had the privilege 
of knowing  S i r  George Rirdwood of the Illcli;~ 
Of ice ,  I ;ilso wrote t o  him urg ing  the  possibilities 
of Rzishmir a s  a sericicultur;ll country. 

H e  at once took the  mat te r  u p  very warmly. 
I indeed owe much t o  him for the  frank,  
unreserved confidence he al\vavs placed in me  and  
in my opinions, a n d  sever;tl t imes I discussed the  
mat te r  with him both by letter and  or;tlly ; and  
very g r e a t  credit is due  t o  hi111 for ;ill he did in 
tur thering my ideas, a n d  actions. In short ,  from 
t h e  first, a n d  down t o  the  t ime of his retirement 



from t h e  India  Office, he  h a s  spared no pains in 
g iv ing  me every encouragement  in my work. 

H e  directly conducted the  whole of the  India  
Office official correspondence with Kashmir  from 
1891 t o  1902, on the subject. 

In 1% a few pounds  of Kashmir  raw-silk were 
sen t  over t o  England  by Mr. Rishibar Mukerji. 

In a letter I wrote  t o  S i r  George  Birdwood on 
the  ~ 1 s t  February,  1 3 9 ,  I said :- 

" I  propose if this  e igh t  pounds  of Kashmir  , 

raw-silk comes in time, t o  have some of it 
manufactured into silk fabrics, a n d  a s  t h e  first 
fabrics made  ou t  of silk g r o w n  in Kashmir. I 
have a deep conviction t h a t  the  future of t h e  silk 
industry in Kashmir  will be of g r e a t  importance, 
a n d  t h a t  if the  Maharajah of Kashmir  thinks 
favourably of the  idea, Kashmir  may soon become one 
of the  g rea tes t  centres  in t h e  world for sericiculture. 
I a s k  for  your  earnest  co-operation in this  matter." 

T h i s  silk w a s  manufactured into brocade by 
Messrs. W a r n e r  & Sons ,  of Spitalfields and  
Braintree, a n d  exhibited a t  the  Stafford House  
Silk Exhibition in 1894. I t  w a s  shown by m e  t o  
t h e  late Queen a n d  t o  the  then Prince a n d  Princess 
of Wales ,  w h o  evinced much interest in it. 

I t  w a s  described by me in the  Catalogue of t h a t  
Exhibition a s  follows :- 

" R. hlukerji ,  
Director of Sericiculture, Sr inagar ,  Kashmir ,  

Small experimental Silk cloths, manufactured in 
London from t h e  first raw-silk from Kashmir." 



Mr. Mukerji's connection with sericiculture ter- 
minated a t  t h e  beginning of 1894, and  Mr. W. R. 
(now Si r  Roper)  Lawrence w a s '  placed in charge.  

In July, 189j, some further  samples of Kashmir  
raw-silk were brought  over  t o  London, on  behalf 
of t h e  Kashmir  Durbar ,  t o  Sir  George  Birdwood, 
and  by him forwarded t o  m e  for  report a s  t o  
quality, etc. 

hly report w a s  sent  t o  the  Government  of India  
by  Sir  George  Birdwood, on the  5th December, 1895. 
In  it I advised t h a t  the  s tock of raw-silk retained 
by the  Durbar ,  pending the  examination of t h e  
samples sen t  over ,  should be shipped direct t o  
Idondon a n d  sold t h e r e ;  a n d  on t h e  29th November, 
1895, Sir  George  Birdwood w a s  informed tha t ,  under 
the  o rders  of the Durbar ,  sixteen cases  containing 
sixteen bales of raw-silk h:*d been sent ,  via Calcut ta ,  
addressed t o  him for sale in London. These  cases  
mere received on the  26th January ,  1896, a ~ ~ d  
samples were a t  once forwarded t o  me  for distri- 
bution a m o n g s t  silk manufacturers ,  merchants ,  etc. 
Their  various reports  on t h e  raw-silk were fairly 
satisfactory, but  recommending considerable in1- 
provement. 

H e r e  I mus t  not omi t  t o  mention t h e  name of my 
most  excellent friend Sir  hl. R l .  Bhownnggree who 
for many  years  h a s  been watching the  industrial 
interests of India. 

1 well remember in a n  excellent speech a t  the  
annual  dinner of the  Silk Association of G r e a t  Britain 
apd Ireland, a t  t h e  Freemason's  Tavern ,  London, 



in I $ I ,  he used the following prophetic words:- 
"There is in India any amount of raw material, 

for instance there is in Kashmir abundance of 
raw-silk, and if efforts like those of Mr. Wardle 
and this Association could teach her how to make 
use of it, India can supply not only her own 
wants, but those of other parts of the world." 

These words sank deeply into my mind, and I 
think it will not be denied that they have borne 
good and abundant fruit. 

I do not see why, with the climatic potentialities 
of a great  country like India, we should g o  to 
the farther East for silk, or any other tropical 
materials, cotton for example, which with proper 
knowledge, could no doubt be a s  well, if not 
better, grown in India than anywhere else. 

In 1896 Sir Adelbert Talbot became Resident in 
Kashmir, and, a s  a result of his study of my 
encouraging Reports on the possibilities of Kashmir 
silk, he recommended His Highness the Maharajah 
of Kashmir and Jammu to recommence the Industry 
which had become extinct, on a commercial scale 
and in a more scientific and extensive manner. 

In Chapter 8 I have referred to the active part 
taken by Sir Adelbert Talbot, in his correspondence 
with Sir George Birdwood on the point, and to the 
lengthy correspondence which ensued between the 
India Office and myself, recorded in the memor- 
andum of the engagement of a Director of Seri- 
ciculture, and the purct,ase of silk machinery, 

for the Kashmir State, in 1896-7. 



The  Kashnlir State Council accepted Sir Adelbert 
Talbot's advice and the Government of India were 
addressed accordingly. 

*Captain J. L. Kaye who had succeeded Mr. 
1-awrence in 1895, was in 18gj the Settlement 
Commissioner of Kashmir. He  a t  once took a 
g rea t  interest in sericiculture, an interest which 
h a s  been continued during his stay there down to  
h is  retirement in the early part of the present year. 

Sir  Walter  Lawrence in concluding a very in- 
teresting account on pages 368 and 369 of his 
charming book "The  Valley of Kashmir," wrote :- 

" It is impossible to  exaggerate the potentialities 
of silk in Kashmir," but he suggested it should 
be left to individual enterprise to  develop it and 
nett be a State-guided industry. 

With  his first sentence I am in thorough agree- 
ment, but not in his opinion that the industry 
should not remain in the hands of the State. 

Sirlce he wrote his book the progress made in 
the industry has verified my view, that it ought to 
be managed by the State, but things were not s o  
hopeful when Sir Walter  wrote in 18gj as  time 
has since proved them to be : in fact everything 
was purely experimental. 

It was through Sir George Birdwood that I 
received instructions in 1897 from the Secretary of 
State for India, to g o  to France and Italy accom- 

Cxptsin (no\\. Major) S. H. Godfrey acted for Captain 
(now Alajor) Kaye as Scttlcn~cnt Conlmissioncr of Kashnlir for 
a y a r  in 1898-1899. 



panied by  Captain Chenevix-Trench, then t h e  Assistant 
Resident in Kashmir, for t h e  purpose of purchasing 
silk-worm e g g s  and  cocoon-reeling machinery. 

O n  my return from the  continent in June,  1897, 
I sen t  in my report  of what  I had  seen a n d  done,  
of t h e  cocoon-reeling machinery and  t h e  silk-worm 
e g g s  I had  purchased, t h e  la t ter  amount ing  t o  
over  E6oo worth. T h i s  Report  will be found in 
a following Chapter.  

O n  my return, Sir George  Birdwood becoming 
acquainted with the  ex ten t  of my purchase of 
silk-worm e g g s ,  f rom various silk-worm breeders 
in Italy a n d  France,  said he  feared 1 had  
purchased rnore than  t h e  Government  of India  
would care  t o  be responsible for. I offered a t  
once t o  t a k e  t h e  responsibility, for I knew from 
experience, a n d  in t h e  ca re  I had exercised in 
purchasing e g g s  free from disease, t h a t  the  t ime 
w a s  ripe for practical work ,  a n d  t h a t  t h a t  fo r  
experiment had  passed. 

I w a s  much gratified in due  t ime in learning 
from Kashmir  t h a t  the  hatching of these e g g s  and  
the  rear ing of t h e  worms  had  been completely suc- 
cessful a n d  free from disease, a n d  I w a s  requested 
t o  purchase A~, joo wor th  for  the  ensuing season. 

I did s o  a n d  success fortunately also at tended 
t h a t  purchase. T h e  following year  (1899) A3,o40 
worth were ordered. 

T h e  actual  produce of cocoons from this purchase 
w a s  12,000 maunds  o r  984,000 Ibs. a n d  of raw-silk 
1,000 maunds ,  o r  82,000 Ibs. 



One pound of cocoons yields one ounce six drams 
of raw-silk, which is about the normal production 
in South Europe. 

The success in the rearing of silk-worms from 
this latter purchase of eggs  proved so  great  that  
orders arrived in 1900 for the purchase of 2j,000 

ounces. This quantity cost A4,000, and the out- 
turn from these was 1 ,o j3  maunds of raw-silk or 
65,346 lbs., but with greater care and experience 
in rearing of the worms, and good weather, 
upwards of 25 per cent. greater yield ought to 
have been realized. 

hlr. Walton gave the 25,000 ounces of seeJ 
purchased in 1901 to 6,000 householders. They 
farmed it out, and in fact more than 2j,000 people 
were employed in rearing the crop throughout the 
valley. Thus  the production of the silk is 

essentially a cottage industry, a s  far  as silk- 
worm rearing goes ;  and the reeling of the cocoons 
is entirely done by Srinagar workmen and boys 
in the new filatures. 

During my stay in Kashmir I advised that  the 
purchase of eggs  might safely be increased by 
5,000 ounces, and it was a t  once decided to  pur- 
chase 31,000 ounces for an increased crop of silk 
for the present year (1904) and in addition 1,000 
ounces of eggs  of the value of about A133, 
from Italy, for trial t o  obtain good commercial 
white raw-silk like that of Japan. 

I have recommended the Government of India to 
adhere steadfastly to the purchasing of undiseased 



e g g s  from Europe,  notwithstanding advice t o  the  
contrary by those who erroneously t h o u g h t  tha t  "eggs 
of reproduction" in Kashmir  would d o  a s  well. 
Such advisers  did not seem t o  think t h a t  s i lk-worm 
breeding a n d  rear ing is in Europe  a very scientific 
industry, a n d  t h a t  it is impossible t o  expect. the  
village Kashmiris  t o  understand the  use of the 
microscope in detect ing pebrinised m o t h s  a n d  e g g s ,  
o r  in the various m i n u t i z  of this branch of the  
industry, which is s o  completely understood, a n d  
s o  skilfully practised, in Europe. 

But  nearly every year since 1897, a t  niy recom- 
mend,ttion, such e g g s  of native reproduction have 
been tried experimentally in Kfishmir on a small 
scale, a n d  have th rough  want  of knowledge, a lways 
fliled. F r o m  a Report  of the  Proceedings of 
the  fourth Conference o n  Sericiculture, held a t  
t h e  Sr inagar  Residency, on  the  ;and October  last  
year, which I have received from Mr. Colvin, the  
present Resident,  I a m  informed t h a t  it  h a s  beer1 
decided thilt the  danger  of using tainted seed 
could riot be over-estimated, a n d  t h a t  the  cocoons 
raised in the  Ramban Tahsi l  i n  1903 a s  a fitrther 
experiment, had  been subjected t o  microscopic 
es;imination, a n d  the  seed aga in  found t o  be  
t;+intcd with disease and  unfit for  distrihution a s  

industrial seed. Directions had accordingly been 
given tha t  these cocoons should be used for 
rceling onlj., a n d  not for seed. 

I t  will be seen from all this how completely I 
\v;is j~lhtified i11 making  w h a t  w a s  thought  a t  the  



t i m e  my over-adventurous purchases of seed in 
1897 a n d  t h e  following years. 

I therefore mos t  earnestly recommend a continua- 
t ion of the  system hi therto adopted,  and  which h a s  
proved s o  wonderfully successful ; a n d  tha t  n o  official 
nervousness  may  ever  be  allowed t o  m a r  the  results 
secured by my decisive action in 1897. 

I venture t o  add ,  see Chapte r  7, a copy of 
t h e  correspondence between the  Government  of India  
a n d  myself in 1889; a correspondence initiated by 
m e  with a view of securing for India under  
Imperial control ( rather  than  under  Presidential),  
a n  educational establishment of sericiculture both 
f o r  India a n d  Kashmir. I t  is t o  be regret ted 
t h a t  this advice w a s  not  accepted, but  tha t  instead 
a laboratory under  the  directioti of a mixed cotn- 
mit tee in the  Bengal  Presidency w a s  adopted. 

My idea w a s  t o  see established a n  Imperial Govern- 
ment  Institution with branches such a s  those t h a t  
have  been in operatior1 for a long  t ime in France  
a n d  especially in Italy, of which a n  account  will he 
found in Chapte r  1 7 ;  where every department  of 
scientific sericiculture is conducted, a n d  t a u g h t  by 
highly qualified technical savan ts ,  resulting in an-  
nually improved breeds a n d  races of s i lkworms,  
improvements  in the  cultivation of the  n~ulher ry ,  in 
t h e  physiological s tudy  of t h e  origin a n d  prevention 
of  the  diseases peculiar t o  silkworms-pebrine, 
flacherie, muscardine, grasser ie ,  surcina-as well a s  
of  all matters  pertaining t o  scientific a n d  commercial 
Sericiculture, a n d  in the  thorough  technical t ra ining 



of y o u n g  men intending t o  enter  into this impor- 
t a n t  branch of Agricultural Industry. 

I have n o  hesitation in s ta t ing  t h a t  if m y  
suggest ion had  been ac ted  upon, not  only would 
sericiculture in Bengal  have been vastly improved, 
b u t  would have by this t ime become a n  important  
industry in o ther  par t s  of India, such a s  Hyderabad,  
Mysore, etc., where t h e  mulberry can be  well 
cultivated, a n d  where there h a s  always been some 
silk-production a n d  silk-weaving done. 

A s  it  is, however, Kxshmir  is happily t h e  pioneer, 
a n d  t h e  nlarvellous success of the  efforts there a d d s  
weight  t o  my previous advice, a s  well a s  shows  
t h a t  we need not be so dependent on o ther  
countr ies  for supply of r a w  nlaterial, whethor silk- 
o r  o ther  fibres-if w e  will look scientifically af ter  
the  resources of o u r  own possessions. 



CHAPTER 111. 

ENGAGEhlEST 01: A DIISEC'I'OR OF SElSlCICUI.TUIS1~ 

FOR KASHhfIIt. BUII.DIS<; OF FI1,X'I'UISES. I'ItO- 

I>L'CTION OF lSA\\' SILK, 1898 TO 1904. 

When the Secretary of State for India sent me 
to  France and Italy in 1897 to make enquiries 
about sericiculture, and to purchase silkworm-eggs 
and cocoon-reeling machinery for Kashmir, I was 
also requested to engage the services of either a 
Frenchman or an Italian, who would occupy the 
position Mr. Walton has now so worthily filled 
during the last few years. 

I made enquiries, but was not satisfied, and 1 
returned to London to report that I preferred to  
decline the responsibility of engaging anyone, 
either French or Italian, because none of them 
u~~ders tood  either Et~glish or Hindustani, and 
besides I feared such an  appointment, if made, 
might prove unsatisfactory. 

Happily I found Mr. C. B. Walton (son of the 
late Lieut.-General Walton,  C.I.E., S.C.) whose 
acquaintance I made a t  Surdah during my first 
visit to India in 1885-6, and who for twenty years 
occupied important positions at' the Surdah filature . 

in Bengal, six years a s  Assistant, eight years a s  
Manager, and six years a s  Director of the three 



concerns of Surdah, Maldah, and Moorshidabad, 
and was familiar with the language, was disen- 
gaged. I unhesitatingly recommended him for the 
appointment. 

H e  was a t  the time open to engagement, having 
retired from the Directorship of the Bengal Fila- 
tures, and was living with his wife and family a t  
Musoorie. 

The Under Secretary of State for India requested 
me to telegraph to him a t  once to g o  up to 
Srinagar to see Sir Adelbert Talbot, the then 
Resident, on whose advice the Kashrnir Durbilr 
gave him the appointment on the 1st May, 1897. 
H e  still holds it, and the selection has been a 
very happy one. 

The erection of filatures was a t  once commenced 
and was continued from year to year, six having 
been completed by the close of Sir Adelbert Talbot's 
tenure of office, towards the end of 1900, and four 
new ones commenced in 1902 being almost ready 
for use when I left Srinagar in May, 1903. Each 
filature is 4 z j  feet long, and contains 212 bassines, . 
or  in all 1272. The building of the first six 
filatures cost A2X,oro, and in all this work 
Mr. Walton was warmly supported and directed 
by Sir Adelbert Talbot, who continued to give 
personally great  attention to this effort. 

When Mr. Walton wils appointed in 1897, the 
out-turn of raw-silk was for the year preceding 
only 10 to 11 maunds (820 Ibs. to 984 Ibs.) 

In 1&$3 he had the first European seed (purchzlsed 



by me in Italy and France in 1897) to work upon, 
b u t  there was heavy expenditure in this year, and 
t h e  I A  maunds of seed (1,968 ounces) which cost 
A 6 3 0  did not make a profit, a s  Mr. Walton kept 
some  200 nlaunds of cocoons (16,400 1bs.-a Kashmir 
rnaund being 8 2  Ibs.) for trihl, on a practical scale, 
of " reproduction " for the following year. 

If he had not done this there would have been 
n o  loss. 

There was a considerable loss in the exploitation 
of this seed for "reproduction," in fact a s  much 
as 50 per cent. of the eggs  were unproductive, 
chiefly through the ignorance and inexperience of 
the  natives in sericiculture, and partly through 
climatic conditions being unfavourable. 

Another cause has been that the mulberry trees 
had been allowed to grow without careful culti- 
vation, and had never been pruned. The 
consequence was that the leaves were not in the 
best state for feeding the worms. 

Unfortunately these cocoons of native reproduction 
proving, a s  I fully expected, highly pebrinised, 
failed to bring forth healthy moths, or productive eggs. 

The year.  1899 showed a handsome profit on 5 
maunds (6,560 02s.) of silkworm-eggs; in' 1900 the 
profit was more than in 1899, but did not offer 
a fair cornpartson with that year, a s  the market 
in 1900 \vas low and the silk sold very badly, in 
fact only realising from I IS. to 12s. 6d. per Ib. 

The raw-silk which was sent to England in 
I S ~ ~ I ~ O O  was about I j o  bales, or  22 ,500  lbs., 



which tortunately found purchasers up to 16s. gd. 
per Ib. 

The total v;il~ie of this \vould be about d 1 8 , 8 4 ~ ,  
and in addition there was the value of the waste-silk 
or " d6chetsW resulting from the reeling of the 
cocoons, the current price for good waste-silk in 
1900 was 3s. per lb. and the proportion of waste 
being about one-third, made an  additional total of 
about A 2 ,  I4 j. 

Owing to the more trained m:~nipulative skill on 
the part of the cocoon-reelers, the raw-silk is 
beginning to and should soon approximate, if not 
equal, that of Italy and France, and consequently 
command a corresponding price. In 1902, hlr. 
Walton sent over to England 953 maunds (74,186 1bs.j 
or  j 2 2  bales of silk, ( a  Kashmir bale weighs 
1 4 j  Ibs.), besides sending a roo maunds (8,200 Ibs. 

or j4 bales) to the local markets for local use. The 
waste, which a s  I have already stated is generally 
one-third of the quantity reeled, is of two qualities, 
and realised respectively 2s. 8d. and IS. 7d. per 
Ib. There is also the silk from the inferior and 
double cocoons, which are sorted o u t ;  this amounted 
in 1901 to  IOO maunds (82,000 Ibs.) and fetched 
from 25,000 to 30,000 rupees (A1,666 to A2,ooo). 

This quantity of silk ( 1 , o j 3  maunds, or 86,346 Ibs.) 
is the product of 2 0  maunds (1,640 Ibs.) of eggs. 
One ounce of silkworm-eggs weighs 30 grammes, 
and contains from 30,000 to ~+o,ooo eggs,  and yields 
42 kilos or 921 ibs. of fresh cocoons. A French 

ounce is 482.5 grains. 



My sole reasons for  recommending these extensive 
purchases of European seed were on  account  of the  
difficulty of obviat ing disease in Kashmir-raised 
seed,  a n d  of t h e  security by purchasing immune  
e g g s ,  besides the undoubted superiority of e g g s  
bred  from the  best races of silk-worm m o t h s  from 
European localities where silk-worm breeding is  
conducted as a science. 

T h e  present g r o w t h  of the  black mulberry t ree  
(~Morus  niger) in Kashmir  available for silk worn^ 
cul ture is  calculated t o  be sufficient t o  produce 
annually 50  lakhs  wor th  (h333 ,333)  of silk. 
B u t  I have s t rongly recommended the  systematic  
plant ing a n d  cultivation annually of the  white  
mulberry (hforus alba)  such  as is g r o w n  a n d  pre- 
ferred in France  a n d  Italy, when,  if adopted,  t h e  
a r e a  will be extended,  the  production of  raw-silk 
g rea t ly  increased, a n d  a valuable a n d  important  
industry consolidated in the  beautiful climate of 
Kashmir .  

Reckoning t h e  rupee a t  IS. qd. which is the  
present  ra te  of exchange,  a n d  likely t o  remain so ,  
t h e  amount  would, a s  s ta ted  above be  A333,333 
wor th  per annum. S o  it may be safely assumed 
t h a t  the  outlook for t h e  production of raw-silk in 
Kashrnir is of a very promising nature. 

T h e  following table compiled d u r i n g  m y  s tay  in 
Kashmir ,  gives t h e  number  of Silkworm Rearers  
employed in t h e  villages of t h e  Valley of K a s h n ~ i r ,  
a n d  the  quant i ty  a n d  value of seed used yearly 
since 1897, a s  well as the  quant i t ies  a n d  values 



of the yield of silk per year, and the number of 
persons employed in rearing, not including the 
factory or filature cocoon reelers :- 



T h e  e g g s  in each year  were of course purchased 
the  year  p rev io i~s  t o  the  production of the  raw-silk, 
s o  t h a t  e g g s  pu t  down for  t h e  present year  were 
really purchased last year, i .e. for the  silk c rop  of 1904. 

T h e  above mentioned rearers  a r e  householders 
whose families assis t  in silk\vorm-rearing. Mr. 
\\'alton thinks t h a t  the  total  number  of persons, 
young  and  old, averages  4 t o  5 persons in each 
household, t h u s  then g iv ing  employment  t o  from 
50,000 t o  60,000 people. O n e  ounce of e g g s  is 
given ou t  t o  each family of 4 o r  5 persons, and  
t w o  ounces t o  larger  families. 

T h e  value of the  silk, with t h e  waste ,  is shown 
above t o  be  from Ago,ooo t o  ~ I O O , O O O ,  a mos t  
valuable addition t o  t h e  revenues of the  Kashmir  
State ,  a n d  t o  t h e  material prosperity of the  
villagers w h o  a r e  liberally paid for silkworm rearing 
by receiving a very remunerative price for  the  
cocoons they bring in t o  Srinagnr. T h e  e g g s  a r e  
distributed t o  them gratuitously. 

T h e  20  m a u n d s  (30,000 ozs.) of e g g s  of t h e  
value of E 4 , o o o  purch:~<ed in 1902 were distributed 
o\.er a larger  number  of men, mos t  of whom 
have now gained experience, and ,  t h e  t rees  being 
pruned each year, will yield much het ter  results 
a s  regards  the  quality of the  cocoons, a s  well as 
t h e  grea te r  out-put of raw-silk. 

My correspondence with Mr. W a l t o n  h a s  been 
very voluminous. I have spared neither time, 
trouble, nor  expense in endeavouring t o  obtain 
every possible kind of information a b o u t  European 
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sericiculture, a s  well a s  devoting myself to per- 
suade silk manufacturers to forego their prejudices 
and give Kashmir silk a fair and impartial trial. 

In May last I went to see Messrs. Chabritres, 
Morel et  Cie, of Lyons, the largest distributors of 
Raw-silk on the Continent. They then held 60 
bales of Kashmir S i lk ;  they reported of it most 
favo~irably, and told me it was fast becoming 
sought after by some of the principal manu- 
facturers of France, and that  they could dispose 
of any quantity Kashmir could produce for some 
time to  come. 

Another silk merchant of the firm of E. 
Lacharriere & Cie, 4, Rue Desiree, Lyons, came from 
Lyons to  see me last October, earnestly wishing 
t o  do business with Kashmir direct, and reported 
in the same strain a s  Chabriitres, Morel et Cie. 

I had to inform him that  the Durbar had 
decided to  employ only Messrs. Durant, Bevan 
and Co., y, New Broad Street, London, E.C., the 
well-known and oldest established silk brokers in 
Europe, to  distribute the silk a t  the reasonable 
brokerage of I per cent., and I referred him to them. 

In England also I am receiving very favourable 
reports, and I feel sure that a s  soon as  the 
cocoons can be produced and reeled a s  perfectly 
a s  they are  in France and Italy, the silk will be 
of the same high value. Up to the present time 
it realises prices from IS. t o  2s. per Ib. less than 
the best Italian silks, s o  far a very satisfactory 
result, considering the number of persons occupied 



in reeling, in 1904 over 5, ~ O O ,  who were com- 
paratively new and inexperienced in the extremely 
delicate manipulation of cocoon-reeling. 

I feel sure that were it not from the innate 
delicacy of touch and their skilful fingers, these 
men and boys would not have become so  proficient 
in a s  many years a s  it has taken many of them 
months to  learn to  reel. 

Mr. Walton obtained in 1 9 2  one maund (his 
cocoon maund is 88 Ibs.) of cocoons per ounce of 
eggs  against half maund (44 Ibs.) the previous year, 
and last year he hoped to  ge t  I 10 t o  132 Ibs. 
from an ounce, a s  the reelers gain more experience. 

The last Resident. Mr. L m i s  W .  Dane, and the  
present Resident Mr. E. G. Colvin, have followed 
up Sir Adelbert Talbot's. successful efforts with 
great  ability and energy; and the outlook now under 
Mr. Colvin's'able guidance is exceedingly encouraging. 

I have much pleasure in reporting that  the 
successful development of sericiculture in Kashmir 
in all its technical details and management, is 
greatly due to Mr. Wal tor~,  the Director, for the 
perseverance, knowledge, and skill with which he 
has with untiring energy and firmness conducted 
this industry during the seven years of its existence. 
I was greatly pleased and satisfied with the effici- 
ency with which the six large filatures a t  Srinagar 
were being conducted, and with the enormous 
number of native people employed in them reeling 
cocoons. The new Industry has been fortunate in 
having Mr. Walton for its Director, 



This Industry has also the advantage of a Con- 
ference Committee, which meets periodic:llly. It 
consists of General Rajah Sir ..\mar Singh, K.C.S.I.; 
the Revenue Member of the State Council; the 
Governor of Kashrnir ; the State Medic;tl Officer ; 
the Chief Judge ; the State Enxineer ; the Accountant- 
General ; the Settlement Commissioner ; the Director 
of Sericiculture ; the Assistant Resident ; and the 
President, Mr. Colvin, Resident. 



CHAPTER IV. 

- 

SILK SECTION OF THE EXIIL'S COURT EXHIBITION, 

rgoo .  COSSIGShIEKT OF SILK, UO;\IUi\Y VElZSUS 

CALCUTTA. 
- 

N 1900 I arranged a second Exhibition of 1 Kashmir raw and woven Silks in the Silk 
Section of the Woman's Exhibition, at  Earl's Court, 
which was described by me a s  follows :- 

KASHMIR SILK. 

Exhibited by His Highness the Maharajah Sahib 
of Jammu and Kashmir, India. 

I.  Raw-silk, Organzine, and Tram ' I  in gum " 
undyed. 

2. Figured and plain Brocades, Brocatelles, 
Damasks, etc., all manufactured from the 
raw-silk produced in Kashmir, in 1898 and 
1899, for Upholstery, Decorative and Dress 
purposes, in English, Indian, Italian, Venetian 
and French styles and designs. The Silk 
dyed with pure unweighted dyes by Messrs. 
Joshua Wardle and Sons, Silk Dyers, Leek, 
Staffordshire, and woven by Messrs. Warner 
and Sons, of Braintree, and Spitalfields. This 
most interesting Case of Silk of Kashmir 
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production is illustrative of the successful 
attempt within the last few years to  introduce 
Sericiculture into Kashmir, the climate of which 
is extremely favourable both for the rearing of 
the silkworm, and the cultivation of the mul- 
berry leaf, upon which it feeds. 

The illustration of the Case of Kashmir Silks 
exhibited was made for the Earl's Court Cata- 
logue. 

When I a t  first recommended the Government of 
India to take up sericiculture in India, I advised 
that the raw-silk produced there should be sent 
direct to London, via Karachi or Bombay in pre- 
ference to Calcutta. My chief reason for this was 
that knowing that Bengal silk was not used for 
the great bulk of European textile necessities, 
China and Japan silk being chiefly required, I felt 
con\.inced that prejudice might probably arise in 
the minds of European silk manufacturers if any 
idea of Bengal silk should be entertained. 

I t  was thought, however, that it might be better 
to  consign the silk to London by way of Calcutta, 
that hitherto having been the usual channel for the 
silk exports of India. 

But here I would like to observe that Bengal 
silk has very important uses, and I would not 
like to be understood a s  in any way disparaging 
it. I t  is preferable to that of the silk of other 
countries for certain purposes, but these are 
limited in comparison with the uses of the silks 
of China, Japan, Italy and France. 







The high reputation of Bengal silk filatures is 
of historic importance, they have long been cele- 
brated, and will doubtless have a s  a t  present a 

continuing and increasing future. 
In the Appendix I have given a list of the Bengal 

Filatures a s  they existed in 1901. 

With the continued and increased application of 
t h e  aids of modern sericicultural science, there is 
n o  reason why Bengal silk should not acquire an  
ever increasing reputation and expansion a s  well a s  
also in Mysore, Madras, and other parts of India, 
where the climate is suitable to  the cultivation of 
the mulberry whether grown a s  a tree or a shrub. 

I found the prejudices I had anticipated did arise, 
and with a view of meeting them I visited a t  
considerable expense, trouble, and anxiety, most of 
the silk textile users in this Country, a s  well a s  
several large Continental manufacturers, and suc- 
ceeded in obtaining for the new silk of Kashmir 
a more favourable consideration, but even now 
much prejudice exists. 

When samples were first put before them they said, 
" Oh, we know Indian Silk very well ; it will not 
suit our textiles ; we have repeatedly tried it." 
They had conceived a strong prejudice against 
it, thinking it must be of the same class and 
character a s  that of the multivoltine sub-tropical silk 
of Bengal. The prejudice aroused nearly spoilt its 
chances; it certainly delayed them for some time, 
and even now it is far from being overcome by 
some manufacturers. This prejudice was not 



confined to England;  it was shared in on the 
Continent in the same way, and it cost me much 
time and money to g o  over to Germany and France 
with samples to  convince the manufacturers and 
dealers that  it was not Indian silk a t  all, but  
that of the very best race of silkworms of France, 
but grown, so  to  speak, in Kashmir from eggs  
imported from the South of France, a s  well a s  
some from Italy. 

In  tinie, however, the silk has been tried on 
its merits, and is now in demand. I t  is worth, 
a s  I have previously stated, from IS. to 2s. per 
Ib. less than standard French and Italian raws, but 
there is no reason why its quality and value 
should not equal the European silks a s  soon a s  
cocoon-reeling in Kashmir, and other points sug- 
gested in my No. 2 Report, Chapter 15,  have 
become more perfected, and this is rapidly being 
done. 

There were also important reasons, geographical 
and others, for Kashmir silk being imported 
direct. This for the last two years has been done 
with marked beneficial results. I t  is now con- 
signed direct by the Kashmir State to Messrs. 
Durant, Bevan & Co., who have taken the greatest 
interest in distributing it, chiefly in France, and also 
in England. Mr. Francis Durant, the experienced head 
of the firm, accompanied me to Srinagar, where he 
stayed a short time and fully explained what was 
required in the European silk markets to bring up 
Kashmir silk to the required standards of quality. 



His visit had a very useful effect for no one in 
Europe better understands raw-silk. 

The following Tables were furnished to me in 
Srinagar :- 

Rs. 
Saving in commission and expense in 1901 20,000 

Ditto ditto ditto in 1q0z 15,000 
Prospective saving in the rest of the un- 

... reeled crop ... ... ... ... 25,000 

Rs. 60,000 

Rps. 60,000 are equal to ;G4,000. 

Table, in English money, showing the amount 
of net profit to the State in consequence of the 
change and of the advance in the price of silk. 

;G 
Saving in commission and expenses ... 4,000 
Ditto, in increased price of raw-silk of 1901, 

... ... 65,931 Ibs. ... ... ... 7,897 
... Ditto in 1902 on 56,662 Ibs. a. 8,735 

Prospective saving on the unreeled crop of 
1901 if the higher prices continue, 
estimated at.. . ... ... ... ... 10,000 

A302632 



CHAPTER V. 
- 

INDIA OFFICE C0SI:EIIESCE. STATE VEIISI'S PRIVATE 

ENTEHI'IIISE. hIY VISIT TO KASHbiIII IN 1 9 0 3 .  

JAhI>fU DURI3AR. SIIISi\G.\II S1I.K COSFEIIESCE. 

SUCCESSELL THREE YEAIIS' I3.41,ASCE SHEET 

A S D  PIIOFIT. 

N the 26th September, 1901, I was invited by 0 Sir George Bird\vood, K.C.I.E., M.D., LI..D., 
C.S.I., Special Assistant in the Re\.enue and Statistics 
Department of the India Office, t o  an  informal Meet- 
ing a t  the India Office, which he had arranged in 
order to give me, Sir Adelbert Talbot, K.C.I.E., late 
Resident in Kashmir ; Mr. T. \\'. Holderness, C.S.I., 
I.C.S., Secretary, Revenue Department of the India 
Office ; Mr. L. W. Dane, C.I.E., the newly appointed 
Resident for Kashmir ; and two other gentlemen of 
great  knowledge and experience in silk and Indian 
sericiculture, the opportunity of expressing our 
views on the present position of the Kashmir silk 
industry and on its future, chiefly for the information 
of Mr. Dane, who was proceeding shortly to India 
to  take up the post of Resident in Kashmir, 
previously held by Sir Adetbert Talbot, and others. 

I was appointed Chairman, and a long discussion 
ensued a s  to the beit  means of further developing 



sericiculture in Kashmir. A detailed Report of 
this  Conference will be found in Chapter 1 1 .  

My methods and advice were criticised, and the 
Government was strongly advised to proceed on 
t h e  lines of " eggs  of reproduction." 

I, a s  strongly, protested, and begged the Govern- 
ment to let the system I had adopted and carried 
through so successfully for four years, be continued; 
in fact, a s  I said, " let well alone, and continue 
each year to  purchase eggs  from Europe of the 
best developed races of silkworms;" and this, 
chiefly because I had each year a guaranteed under- 
taking from M. Xrbousset, of Alais, a celebrated 
sericiculturalist, and other graineurs in Italy, that 
the eggs  supplied to Kashmir should be carefully 
selected from moths microscopicrilly examined, and 
their eggs  wholly free from pebrine. 

I am happy to say the Government has con- 
tinued to take my advice, with results the most 
encouraging, a s  the foregoing table shows. 

There need be nothing strange or  abnormal 
in sending for silk\vorm-eggs from such a dis- 
tance when, from a report of Mr. Adams, Secretary 
to H.M.'s Legation in Japan, even a s  far back a s  
1870, it will be seen that Japan exported to Europe 
no less than 3,776 cases of cards containing silk- 
worm-eggs for France, and 2,583 cases to Italy, 
or a total of 6,359 cases containing 1,3go,joo 
cards, of a gross weight of 319,829 Ibs., or  an  
average number of 2 2 0  cards per case. 111 1868 
the quantity exported amounted to no less than 



2,300,000 Ibs. This shows that  France and Italy 
replenish their races by regular imports of eggs  
from the East, and this is without reckoning eggs  
from China, the quantity of which is generally 
very considerable. 

PRIVATE ENTERPRISE. 

At the informal Conference to which I have just 
referred, we discussed the question of private 
versus State enterprise. I am and have all along 
been decidedly adverse to this industry being taken 
over a s  a private enterprise, or by any Company 
promoting schemes. 

I am distinctly of the opinion of the present 
Viceroy, Lord Curzon, emphatically expressed in a 
Speech by him a t  Jaipur in April of 1902, in 
which he said :-- 

"There is no spectacle which finds less favour in 
my eyes, or  which I have done more to discourage, 
than that  of a cluster of Europeans settling down on 
a Native State and sucking from it the molsture 
which ought to give sustenance to its own people." 

From the first, and before this emphatic pro- 
nouncement of the Viceroy, my humble efforts for 
Kashmir have been wholly in this direction, and 
I have fearlessly opposed schemes projected both 
in London and in Srinagar, for private enterprise, 
being fully persuaded that  the State of Kashmir, 
having had the courage, mainly through the wise 
advice and perseverance of Sir Adelbert Talbot 
when Resident, to induce the Maharajah to make 



a commencemtnt on a practical scale with the 
eggs  I purchased in 1897, and having embarked 
in the construction of a large filature and out- 
works, and in building new ones each year a t  

great  State cost a s  the Industry increased, that  

any profit made should g o  into the coffers of 
the Sta te ;  although 1 would here like to  remark 
that the question of the employment of thousands 
of native Kashmiris, greatly needing occupation, 
and then being on the verge of starvation, had more 
weight with me than the profit-making. That  
this has  been accomplished is very gratifying, and 
not only so, but a s  I have shown, a very large 
money profit, amounting to  upwards of &o,ooo, 
has been made during the last three years, which 
profit has properly gone to the State. See 
balance-sheet on pages 52 and 53. 

In this view I was supported first by Sir 
Adelbert Talbot, and during the last three years by 
Mr. Dane and Mr. Colvin. The Maharajah and 
his brother, General Rajah Sir Amar Singh, both 
strongly declaimed in the Durbar assembled to  meet 
me a t  Jammu in the spring of 1903, against the 
handing over of the industry to private enterprise, 
when I purposely asked them for their opinion. 

Fortunately there were two, if not three, opposing 
schemes more or less matured for private enterprise; 
they materially helped to neutralize each other, but 
the Srinagar attempt very nearly succeeded, because 
it was thought, and I believe stated, by the 

&countant-General in ofice before Mr. Anderson, 



that the industry was a losing concern, and 
naturally the then Resident said it hiid better g o  
into private enterprise. 

A lease was drawn up and partly signed ; it 
required only the signature of the Viceroy. 

On learning this, being totally opposed a s  I 
have before stated to private enterprise, or any 
Company promoters, I a t  once wrote to  the 
Viceroy, Lord Curzon, through his private Secre- 
tary, Mr. (now Sir) W. R. Lawrence, and he laid 
my letter before Lord Curzon, who refused to sign 
the lease, and it therefore became firmly rooted 
a s  a State Industry. 

I hope it may perrnanently so  continue. 
Having had correspondence with Sir Adelbert 

Talbot during his term of Residency, on the 
Irldustry and its prospects, I knew from him that 
up to the time of his le;ivirlg Office a t  the end of 
1900 the Industry was profitable. He had informed 
me that the estimated profit for the year 1899-1900 
was E13,333. I was unable to account for the 
statenlent made later on that a loss had been 
actually incurred, and necessarily felt much alarm 
on the ground of my o w n  moral responsibility in 
having advised the Government of India to com- 
mence this Industry. 

My fears were ill-founded, a s  I shall proceed to 
show. 

I decided to g o  out to Kashn~ir  a t  my own 
expense to see into matters for myself, both on 
this account and the interests of sericiculture 
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genera l ly ,  and  t o  s t rongly advise t h e  desirability 
o f  teaching the  natives t o  weave the  silk of their 
o w n  production. 

T h e  Government  of India  approved of my g o i n g  
o u t ,  a n d  I w a s  most  warmly welcomed on  m y  arrival 
at Jammu,  both by H i s  Highness the  Maharajah 
o f  J a m m u  a n d  Kashmir, a n d  his brother  General 
R a j a h  Sir Amar  Singh. 

I was  instructed by Mr. Colvin, w h o  had  lately 
succeeded Mr. D a n e  as Resident of Kashmir ,  a n d  
w h o m  I met  on my arrival a t  Sialkot ,  a n d  had  a 
day ' s  discussion with him, t o  call first a t  J a m m u  
before I went  up  into Kashmir ,  in o rder  t h a t  
I might  have a n  interview with t h e  Maharajah,  
w h o  w a s  then s tay ing  a t  his  Palace a t  Jammu. 

A Durbar  w a s  held in t h e  Palace a t  J a m m u  
o n  the  13th March,  1903, t o  \velcome me, a n d  t o  
h e a r  what  I had  t o  say  on  the  various subjects  
connected with the  silk industry in Kashmir ,  a n d  
o n  the  mode of distribution of raw-silk in Europe. 

I had a most  hearty reception, and  there were 
present ,  in addition t o  t h e  Maharajah a n d  his  
brother ,  Sir  -4m;ir S ingh ,  Khan  Bahadur  Ghulam 
A h m a d  Khan, Revenue Member of the  J a m m u  a n d  
Kashmir  S ta te  Council ; Rai Sahib R h a g a t  Narai.  
D a s s ,  M.A., Judicial Member of t h e  J a m m u  r 
Kashmir  S ta te  Council ; Rai  Sahib Dewan D a y a  
Kishan liaul,  B.A., Pr ivate  Secretary t o  His  High-  
ness  the  Maharajah of J a m m u  and  Kashmir  State. 

Mr. Colvin, the Resident,  having g o n e  on t o u r  
in the  Himalayas, could not  be present,  bu t  I met  



him soon after a t  Srinagar on my arrival there. 
The Mahzlrajiih commenced the interiiew by 

hoping I had had a pleasant journey, and saying 
he was exceedingly glad I had come all the way 
from England in the interests of Kashmir, and that 
he was most grateful to  me. 

After a little conversation with him I asked 
him if he would like me to explain the object of 
my visit. H e  replied he urould be very glad. 

After making a few remarks about myself saying 
that so  far a s  I was concerned my visit was 
absolutely a disinterested one, and that to  me no 
pecuniary advantage would accrue, I read to him 
the index of my explanatory notes. of my week's 
stay in the reeling districts of the south of France, 
written during my voyage to India, reading also 
portions of the text where it was felt desirable to 
d o  so. The meeting lasted nearly two hours, 
everyone seemed most interested. The particulars 
will be found in my No. I Report (see 
Chapter 14) which, after having been listened to  
with much attention and interestingly discussed, the 
Maharajah said he considered it to be of great  
importance, and ordered it to be printed a t  once 
by the State press a t  Jammu. This was acted 
upon, and I corrected proofs within a few days 
after. 

I showed them the French tavelettes, a s  used 
in the Cevennes, the raw-silk samples I brought 
from Lyons of French cocoon reeling, and the 
magnificent black figured brocades I had had woven 



1- - - - - 

General Raja Sir Xmar Si~igh, K.C.S.I., Brother of the Maharaja of Kashmir. 





in England by Messrs. Warner Rr Sons, of Kash- 
mir Silk. The Maharajah with great  pleasure 
accepted my suggestion that he shoilld present a 
piece to the Queen and another to the Princess of 
Wales  and asked me to be the bearer of them. 

The Brocades were forwarded by Mr. Colvin to 
the India Office in London, and on respective days 
appointed subsequently by the Queen and the 
Princess of Wales I had the honour of offering 
them for acceptance on behalf of the Maharajah. 

It was impossible not to be struck with the 
genuine satisfaction and pleasure evinced both by 
the Queen and the Princess of Wales on the 
reception of these beautiful silks. 

I introduced the subject of private enterprise to 
the Maharajah, and asked him whether it was at  
all his wish that  the industry should be given over 
to  private enterprise, or to company promoting, 
and whether he did not think it was much more 
desirable that it should remain a State industry. 

He  rose, and in the most emphatic manner 
declared that  he had I IO wish whatever that  it 
should g o  into private enterprise. He was very 
much opposed to it and said it was intended a s  
far a s  possible to have it retained and expanded 
as a State industry. 

Sir Amar Singh warmly endorsed this expression, 
and said there was no intention whatever, nor 
had there ever been, to hand it over to  those 
who had been trying to lay hold of it a s  a private 
enterprise. 



I left Jammu on the I j th March, and arrived 
in Srinagar on the 19th March. 

I spent a few days in the filatures there with 
Mr. Walton, the Director of Sericiculture, inspet-t- 
ing all the reeling and other operations, and 
waited a t  the Residency for the return of Mr. 
Colvin, who was then away in camp. 

On his arrival I discussed with him the pro- 
ceedings of the Durbar and my stay in Jammu. 

He called a Conference on Sericiculture a t  the 
Residency on the 1st May, 1903; there were 
present besides himself :- 

Pundit Man Mohan Nath Kaul Sahib, the 
Governor of Kashmir;  Major J. L. Kaye, Settle- 
ment Commissioner; Mr. F. .4nderson, Accoutltant- 
General ; Mr. Walton, Director of Sericiculture, 
and I attended by special invitation. 

Particulars of this interesting Conference will be 
found in Chapter 12, and also a report of a 
a subsequent Conference, Chapter 1 3 ,  which was 
held last October. 

At this conference I strongly advocated the 
commencement of silk weaving, and related the 
discussion th:it toak place a t  the Durbar a t  Jammu 
on the subject, both a s  to  weaving and as  to its 
being a cottage industry and a s  to the desirability 
of giving employment to women. I also advised 
the appointment of a Forest Officer to superintend 
the culti\,ation of the mulberry trees which I found 
in a very badly managed state. 

I warmly advocated the desirability of having 
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a thorough financial investigation of the state of 
the business up to that  time, April, 1903. The 
Accountant-General, Mr. Anderson, was called into 
Council, and it was decided that  such investiga- 
tion and a stock-taking should be a t  once entered 
into. I should say that no such investigation 
had taken place for the previous three years. 

Mr. Anderson, in the course of the following 
fortnight, had in a most able manner gone into 
every minutiz, and produced his balance-sheet, and 
the result was most satisfactory; the conclusions 
erroneously arrived at ,  t o  which I have referred, 
were disproved, and a magnificent profit of 
;G40,240 8s. od. for the past three years working 
was put on record. 

This balance-sheet was however a provisional one, 
because the quantity and value of silk then in the 
state of cocoons, could not , accurately be arrived 
at ,  except a s  cocoons, and a valuatior. of an 
ad infrrirn nature was taken, giving credit for 
value of cocoons a s  cocoons only, notwithstanding I 
urged that a higher value should he taken for them 
approximating to their yield a s  raw-silk. However, 
Mr. Anderson being :inxious to be on the safe 
side, was very properly inexorable, and the much 
lower value a s  cocoons, was taken. 

Now when it is considered that the yield of 
cocoons for 1902 had been s o  prolific, that  only 
one-third of them could be reeled in the reeling 
season, before the winter set in, for want of 
room, and the filatures necessarily became closed, 



we may safely assume that the profit has becom 

greatly increased. 
The present value (February, 1904) of cocoons 

being 4s. 6d. per Ib., and that of the raw-silks 
of Italy and France averaging 19s. 6d. per Ih., 
gives a difference of stock value, less the expenses 
of cocoon-reeling, of a large amount, and we may 
therefore safely assess the item of profit a t  vastly 
more than A40,240 8s. od. ; and in giving below 
a copy of Mr. Anderson's provisional balance-sheet 
for the financial year ending 12th April, 1903, I 
add a statement from a letter I received from 
Mr. Colvin, dated the 7th January, 1904, to  the 
effect, that, although the next balance-sheet will 
not be out until the close of the financial year, 
April, 1go4, it will show an enormously increased 
profit, although the drop in the silk market severely 

affects the result. 

PRELIMINARY BALANCE-SHEET O F  

T H E  SILK INDUSTRY FROM SAMVAT 1954, 

( 1 8 ~ 8 )  T O  E N D  O F  Igjg. (12th April, 1903.) 

LIABILITIES. 

In Rupees. In English 
money. 

Rps. A. P. ;G s. d. 
A. Capital ... ... 5,16,3zo g I 34,421 6 8 
B. Working expenses 17,07,%5 8 9 I 13,8j9 I4 8 
C. Profit ... ... 6,03,308 1 0 3  40,240 8 0  

Rps.a8,27,5~4 12 I £188,521 9 4 



D. Block ... . . . 4,101935 12  10 27,395 I3 4 
E. Cashreceipts ... 17,26,261 15 3 115,084 I 4 
F. Stock in hand ... 6,90,327 o o 46,021 16 o 

+Rps.~8,27,524 12  I &188,j01 10 8 

This provisional profit of ;G40,240 8s. od. 
shows the wonderful return after six years of work 
of "7 per cent. on the capital expenditure of 

A34,421 6s. 8d., a percentage which will be mater- 
ially increased when the value of the raw-silk 
reeled from the stock of last year's utireeled cocoons 
is realised. 

0 See also Chapter 12. 



CHAPTER VI. 

SlLK LV-G'EAVING. CHINESE A S D  JAPAKESE ESPOR'I'S 

01: LVOYEN SILK. KASHRIIH TEXTILE POSSIDIL- 

ITIES. PURCHASE OF LOORIS AND ESGXGERIENT 

OF A SILK WEAVEII. 
- 

I W I S H  now to report preliminarily upon a 
suggestion I made to His Highness the 

Maharajah of Janlnlu and Kashmir in Durbar a t  
Jatllmu on my arrival there. 

I informed His Highness and the Durbar that 
I had thought for a considerable time that the 
cocoon-reeling results had been so  satisfactory in 
producir~g raw-silk of great  fineness and evenness 
of thread that I did not see why the natives 
might not now be taught how to weave such 
fine silks a s  are so  largely imported i r~to  Europe and 
America from China and Japan,  and in addition to 
this there is also the great  field of silk-wearing India, 
an  extensive a r ~ d  important tnarket close a t  hand. 

I stated that this idea was one of the most impor- 
tant that had decided me to come out to Kashmir. 

I would like to say here, that for good or  bad, 
the idea is entirely my o\vn, and has not been 
suggested or mentioned to me by anyone. Being 
therefore solely responsible for it I have given it 
all the consideration in my power before I ventured 



t o  mention it  either t o  t h e  Government  of India  
o r  t o  t h e  S t a t e  authori t ies  in Kashmir. 

I feel sure  t h a t  I have evolved the  idea of a 
procedure which, if thoroughly carried out ,  will 
result in a fur ther  development of t h e  Kashmir  Silk 
Indus t ry  almost  a s  important  a s  t h a t  of Ser ic icu l tu~e ,  
more especially a s  t o  a n  excellent employment a n d  
vocation for both men, women a n d  elder children. . 

I approached the  Board of Trade ,  th rough  my 
friend Sir  A. E. Bateman,  for  information concerning 
the  exports  of woven silks from China a n d  Japan.  
H e  kindly g a v e  me the  following statistics which 
s h o w  in round numbers  t h a t  China exports  one  
a n d  a half millions s ter l ing wor th  of these silks, 
a n d  t h a t  J a p a n  exports  no less a s u m  in value 
than three millions s ter l ing worth. 

THE YEARS 1900, 1901, 1902 :- 

7- Tota l  English Values- - 

THE TEARS I F ,  I ~ I ,  1902 :- -- Tota l  English Values- --, 
I C F .  1901. I C j o 2 .  

jt;2,383,I372, 8 4 1 E3,041 ,772  4 3 1 A3,181 ,667  1 1  10 



Now these silks are  imported into Europe and 
Xrnerica because neither European nor American 
weavers can weave thzm as cheaply a s  the 
cottage-loom weavers in China and Japan. In 
Japan the labour was a short time ago  only 
gd. per day, but wages have risen there, and a t  
the present time 6d. per day is paid for silk 
weaving. The maximum wages of the Kashmiris 
being only qd. a day gives them a n  excellent 
chance of competing. 

On my mentioning this in the Srinagar Durbar, 
the Maharajah rose and said he thought it was 
an excellent suggestion, and he should be very 
glad to  see weaving introduced. I may mention 
that no silk weaving yet exists in Kashrnir or 
Jammu. The only weaving I saw was puttoo 
weaving, a kind of rough woollen tweed, of which 
the cloaks the natives wear are made ;  also tweeds 
for tailoring purposes resembling Scotch twekds. 

I had explained that the reeling of the cocoons 
had been brought about, under Mr. Walton's able 
supervision, to such perfection, that  I felt sure 
there was now a possibility of weaving goods 
quite equal in texture and fineness to those so  
largely exported from Japan and China, to Europe. 

At the conclusion of the Durbar which lasted 
nearly two hours in discussing various points of the 
silk industry, the Maharajah again cordially shook 
hands with me, and thanked me in a very touch- 
ing manner, and General Rajah Sir Amar Singh 
asked me to accompany him to his house which 











adjoins the Palace. He  discussed the weaving 
idea with me, and said he felt very much interested 
in it, and that if I could succeed iu introducing 
it in Kashmir, it would be nothing short of a 
real blessing to the people of Srinagar, many of 
whom were a t  that time without employment, and 
in consequence of a material advance in the price 
of rice, were unable to buy it. 

I promised to devote my most careful attention 
to the subject, and I have, up to the present 
time, spared no pains in preparing to instal this 
new industry into Kashmir. 

I mentioned the idea to Mr. Colvin when I 
met him in Srinagar a few days ~i f terwards ;  he 
greatly approved of it, and told me to proceed 
on the lines suggested by Sir Amar Singh, namely, 
to purchase a couple of looms and engage a 
competent weaver to come out a s  soon as proper 
arrangements in England could be made. 

I had the privilege of meeting the Church of 
England Missionary and Zenana Staff a t  Srinagar, 
and had much conversation with them about silk- 
weaving ; it met with their approval. The Rev. C. E. 
Tyndale-Biscoe and Miss Hull told me that if a 
cottage-weaving industry could be established, and 
women could be taught to weave also, a great  
improvement in their material and moral condition 
would be effected, especially among the Hind00 
widows, many of whom were living in a state of 
pitiable degradation. 

I am not sure whether a system of cottage- 
* 
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weaving can be successfully instituted, owing to  the  
great  difficulties attending European supervision, 
the economical distribution of warp and weft, and 
the proper collection of the woven result ; a t  least 
not in the present state of native society there. 
The temptation to  dishonesty would be great ,  and 
the difficulties of securing an all round straight- 
forward installation would cause much trouble, 
creating many drawbacks. This is Mr. Colvin's 
opinion, a s  well as Mr. Walton's. 

Mr. Colvin thinks it would be much preferable 
to  build a factory and establish, a s  in England, a 
factory system of weaving, a t  any rate a s  a first 
effort ; and he instructed me to order twelve 
looms, which are now made, and sent out with all 
the necessary equipment for working them, namely, 
winding, beaming, and warping machinery. 

I have done this, but in some degree a little 
regretfully, a s  1 hoped to see the excellent ideas 
and plans of Miss Hull and the rest of the 
Missionary Staff have the first place, but upon 
further consideration I am convinced that  Mr. 
Colvin is right, and I have been for some months 
engaged for the adventure, a t  his request and that 
of Sir Amar Singh. 

With the help of my friend, Mr. Kershaw, of 
Macclesfield, who is acknowledged to be one of 
the most experienced manufacturers of woven silk 
in England, and himself one of the largest 
silk manufacturers, I have got  out plans of an  
initial factory both for one and two hundred 



looms, capable of future extension, and showing 
the most economical distribution of all the necessary 
machinery for a hand-loom factory, and the sub- 
sidiary space for winding, warping, etc. 

The consideration of power-looms must be left 
to  the future;  I think it may come in time, 
if found necessary,-if Chinese and Japanese com- 
petition should make it necessary. 

This new Industry, if successfully installed, will find 
employment for great numbers of people, and it is in 
this way chiefly that it will be beneficial to  the State. 
It cannot be expected to  bring in the rapid and 
large profits of sericiculture, because of the cheap 
products of Japanese and Chinese hand-looms. S o  
cheap are they, that, a s  I have just stated, neither 
hand nor power-loom work in Europe or America 
can yet compete with them;  but I am hoping 
before long to evolve a power-loom which will be 
capable of successfully competing with their hand- 
loom production. 

With regard to  the factory versus cottage 
weaving, I am now all the more disposed to 
advocate the former, on learning from Mr. Colvin 
that two out of four of the new filatures for 
cocoon-reeling, which were almost completed when I 
left Srinagar in May, 1903, are now filled by women 
cocoon-reelers, 'they having been induced by pressure 
of hard times to  leave their purdah and, perhaps 
for the first time in the history of industry in 
India, certainly in Kashrnir, to come outside their 
homes and learn how to  reel cocoons in the 



factory. I t  points to a gradual amelioration in 
the hard lot of the Kashmir women, who, from 
what I heard and saw of them, seem to bear the 
burden of most of the lowest and most laborious 
of the daily work, whilst the men take only the 
easiest. I n  this view I welcome the decision 
arrived a t  by Mr. Colvin, who recently informed 
me that there are now 1350 women employed. 

I sent out, in March, a highly skilled weaver 
with the looms and the necessary appara tus ;  and 
up to that time for some months I kept him 
employed in using and perfecting the looms, and 
adapting every necessary detail, so  that when he 
arrived in Srinagar there would be no experimental 
work necessary. I have already sent samples of his 
very successful weaving of Kashrnir Silk to the 
Maharajah, Sir Amar Singh, and Mr. Colvin, 
which leave nothing to be desired a s  to quality. 
The chief point now to be ascertained is, how 
cheaply the Kashmiri, when his or her clever 
fingers be well loom trained, can compete with the 
Chinese and Japanese. I believe and think of it 

in a very hopeful way. 
'The woven stuffs of Japan and China are made 

with unthrown raw-silk from white cocoons, whilst the 
cocoons of Kashmir Silk are yellow and present great  
difficulties in overcoming the yellowness which pre- 
vents good white and pale colours from being obtained 

upon it. 
After prolo~lged research and experimental labor- 

atory work, and with the help of one of nly sons, 







who is a n  expert  piece-silk dyer a n d  finisher, we  
have been able s o  t o  whiten Kashmir  woven Silk 
t h a t  it  can  scarcely be distinguished from t h e  
white Silk of Japan.  

T h i s  is  a discovery of t h e  highest importance, 
a n d  will make  the  progress  of a w a v i n g  industry in 
Kashmir  much less difficult of success a n d  of sale. 



C H A P T E R  VII .  

COPIES OF PIIEVIOUS COIIIIESI'OSDESCE IVITH 

GOVERNhIES'r, SEPTEXIDEII, 1889. 
- 

No. 91,  DATED INDIA OFFICE, 2 6 ~ ~  SEPT., 1889. 

To H i s  Esce/lenry The Mosf Honoumble fhc G07lertror- 
General of India in  Council. 

My Lord  Marquis, 

In  continuation of previous correspondence, 
I forward herewith, for your  Excellency's i11forma- 
tion a n d  for such action a s  your  Government  may  
deem desirable, a copy of a question asked  in 
the  H o u s e  of Commons  o n  the 26th Augus t  last,  
by  Sir  Roper  Lethbridge, on  the  subject of s teps  
being taken in India for t h e  improvement  of Indian 
Sericicultue. 

"2. I a l so  forward a copy of further correspon- 
dence, a s  noted below, on  the  s a m e  subject,  with 
Mr. T. Wardle.  

3. I t ake  this opportuni ty of d rawing  your  
at tent ion t o  the  fact t h a t  t h e  information concerning 
t h e  establishment of a Silk Committee in Calcut ta ,  

' From Mr. U'ardle, dated 12th August. 1889. From 
hlr. M'ardle, dated 24th August, 18x9. To Jlr. IVardle, 
dated 24th September, 1889. 



which appears to have reached Mr. Wardle, has 
not been communicated to this Office, my despatches 
of the 28th March, No. 39, and 4th July, No. 63, 
remaining unanswered. 

4. I shall be glad to hear a t  an early date 
what steps have been taken, or are in contempla- 
tion, with a view to making use of the information 
acquired by Mr. N. G. Mukerji, in Europe, and 
for the establishment of the experimental Silk 
Laboratory for which the apparatus was sent out 
in December last. 

I have the honour to be, 

My Lord Marquis, 

Your Lordship's most obedient humble Servant, 

(Signed), CROSS. 

Letter fjom Mr.  Wtrrde to the Ri@t Honourab/e the 
Under Secretary of Stlzte for l t~dia,  Sir John Gorst. 

Leek, 12th August, 18%. 
Dear Sir, 

When I had the pleasure of seeing you with Mr. 
Davenport, M.P.. some time ago, you kindly sug- 
gested that I should write to you asking what 
had been done with regard to my suggestions to the 
Secretary of the Revenue and Agricultural Depart- 
.merit, Calcutta. 

I n  reference to the rumour of the-  Imperial 
Government having handed over the Sericicultural 
Laboratory and staff to the Hengal Government, 
who had hqnded it over to a mixed Committee, I 



thought, before troubling you, I would wait a little 
to see whether I should receive any reply from 
Sir E. C. Buck, the Secretary. 

His reply has arrived, and Mr. Davenport will 
be good enough to hand it to you. I t  is just 
a s  I feared. 

I am informed that the whole of this important 
experiment has already been handed over to three 
European firms, and it is not in the least likely 
that  there will be any but an abortive result. 

I deeply regret that  the Government of India 
should not have seen the immense importance of 
Sericiculture in India, where the Silk Industry 
would have been co~lsolidated and developed by 
persistent and long-continued Imperial Government 
direction, and an " educational " effort t o  improve 
the native rearing of silkworms. 

If the Governments of France and Italy have 
for so  many years seen the necessity of preserving 
their respective silk industries by State watchfulness 
and nurture, I feel certain that they are still more 
required in India. 

The disease which twenty-five years ago  devas- 
tated the Italian and French ,silkworm. crops, and 
which has decimated, if not destroyed, the output 
of Cyprus, a s  will be seen by an admirable Report 
from the High Commissioner just issued to Parlia- 
ment, I repeat that this disease, which twenty-five 
years ago  did so  much damage, has been effectually 
stamped out by the influence and work of the 
sericicultural laboratories, where Monsieur Pasteur's 



methods and discoveries are regularly in active 
operation. 

Should these laboratories and precautions cease, 
pebrine and other diseases would most surely be 
a s  rife in a few years in Europe a s  they are a t  
the present moment in Rengal. 

Never a t  any period in the history of Bengal 
Silk was it so  much in request a s  now. In Leek 
I am asked for it every day, and begged to use 
my best endeavours with the Government of India 
to  do what lies in their power to enable the trade 
to procure this, and, if there should be the 
slightest doubt on this point, I would be glad to 
take any person you would depute to the Manu- 
facturers of this and other English towns to  see 
for himself that  the demand for Bengal Silk is a s  
I have represented. 

The expense in India of conducting this "educa- 
tion" would be small compared with the annual 
expense in Italy and France. 

The demand for Bengal Silk this year has s o  
far exceeded the supply that Manufacturers will 
have to wait for the crop of the November 
" bund" which does not arrive in England until 
the early part of next year. 

I cannot understand why the apparatus for the 
Laboratory is not required, and the question what 
is to be done with it completely astonishes me. 
If it is not the right kind of apparatus, it ought 
to be replaced by what is the right kind. There 
is no difficulty : I could easily select all proper 
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instruments and appliances from either Lyons or  
by advice of Dr. Quajat a t  the Government Station 
a t  Padua. 

I venture to think this is an Industry which 
the Imperial Government ought to encourage, both 
with regard to its value to  England, and for the 
employment of the poor people of the silk districts 
in Hengal, whose loss has been and is enormous 
through the decay of this Industry. 

Mr. Finucane's idea that the Silk experiments 
should be carried out by the Silk Merchants is 
totally in opposition to the wiser decision of the 
French and Italian Governments, who know too 
well the value and importance of the Silk Industry 
to their peoples. 

Were  I a Director of Agriculture in Bengal, I 
cannot help saying it seems to me, that this is one 
of the objects which would strongly appeal to me 
for Government succour and direction. 

I am perfectly satisfied that the experiments will 
not have a lasting benefit in India unless they 
are placed on a permanent and scie~ltitic footing. 

I take it after much concern and study of the 
question, that the poor peasants, who cannot help 
themselves nor sustain for themselves any organised 
system, and are mainly interested in these ex- 
periments, ought to have the direct help which I 
so  earnestly seek for them, and I have frequently 
repeated that the question of producing Bengal 
Silk for native uses is a more important matter 
than that of its production for export. 



W e r e  I in Parl iament  I would move for  a 
Commission on  this subject. I a m  qui te  certain 
i t  is  of sufficient importance for one. 

I hope you will consider t h e  deep interest I feel 
will be  m y  excuse for t roubl ing you a t  such 
length. 

Y o u r s  truly, 

(Signed), THOMAS WARDLE. 

P.S.-The India  Office note  o n  the  paragraph  
a b o u t  Laboratory appara tus  is :-"The appara tus  
ordered a n d  sen t  o u t  w a s  what  M. Rondot  recom- 
mended,  a n d  is believed t o  be  what  (or  ne:irly 
all tha t )  Mr. Mukerji  desired. 

No. 3. 

Leek,  Staffordshire, 

24th Augus t ,  1889. 
D e a r  S i r  John Gorst ,  

I have your  letter of t h e  31s t  July before me,  
a n d  cannot  help expressing my deep regret  a n d  
a la rm a t  the  inertness of t h e  Government  of India  
in  the  mat te r  of t h e  revival of Bengal sericiculture, 
with i ts  possibility of g r e a t  extension in the  Madras  
Presidency, in Kashmir ,  a n d  probably o ther  par t s  
of India, a n d  i ts  practical abandonment  of t h e  
promising and  initial s teps  t o  carry ou t  a reforma- 
tion of this  Industry. 

I now venture t o  t rouble you a t  a little more 
length than  before ; a t  t h e  s a m e  time fear ing I 
am trespassing too  much upon your valuable time. 



I a m  qui te  convinced t h a t  this mat te r  is one of 
such importance a s  t o  deserve a Parl iamentary 
Committee a n d  the  evidence of experts.  

I think I o u g h t  t o  put  you in possession of 
s o m e  ideas, which t o  m y  mind a r e  over\vhelmingly 
conclusive of t h e  absolute  necessity of retaining 
th i s  sericicultural teaching initiative and  "education" 
( to  use a French te rm)  under  Imperial direction. 

I t  makes  a g r e a t  difference t o  the  character  of 
t h e  experiments  whether  they a r e  carried on by a 
Provincial o r  Imperial Institution, and  especially 
whether  they a r e  carried on  permanently o r  
temporarily. 

A permanent  a n d  not  a temporary ser icicul t i~ral  
appointment  o u g h t  t o  be insisted upon. 

I t  is very clear t o  m e  t h a t  t h e  Bengal Govern- 
ment  h a s  n o  intention of carrying on  sericicultural 
t ra in ing  permanently. 

I may mention, in passing, t h a t  one  of t h e  
mos t  important  th ings  t o  be  done  is the  translation 
into the  Indian vernacular of t h e  important  French 
a n d  Italian treatises on sericiculture. 

T h i s  could only be done  by a permanent  a n d  
Native Official, a n d  it  will never be done under  
t h e  direction of business men, especially by those 
who a r e  interested in the  least important  side of 
t h e  question, namely, in t h e  production of raw-silk 
for export ,  neglecting entirely t h e  silk for native 
uses, of which la rge  quant i t ies  a r e  b rought  from 
o ther  Countr ies  into India. 

I t  i s  absolutely essential t h a t  cont inuous ex- 



periments be made a t  the expense of a special 
fund provided for that purpose. 

Besides the benefit to India, the experience 
gained by such an  Institution would greatly benefit 
our English colonies, where sericiculture is com- 
mencing. 

The Silk Industry of Kashmir has up to  the 
present time entirely collapsed from want of seri- 
cicultural knowledge, a s  that of Bengal is now 
collapsing. 

Nor is it only a specific knowledge of how to 
grapple with the silkworm diseases which is 
necessary, but a special knowledge regarding the 
management throughout that  has revived the silk 
Industries of France and Italy so  completely. 

Before the silkworm diseases appeared in France 
and Italy the average quantity of cocoons obtained 
from I oz. of eggs  was 17 to 20 kilogrammes, 
but now by the sustained Government action it is 
over 40 kilogramnles per oz.. and increases every 
year. 

The average of 24 sericicultural departments in 
1887 shows 2j.99 kilogrammes from I oz. of eggs, 
and in 1888, 40.99. 

I am quoting from the statistics of the "Pro- 
duction de la Soie en France, et  j. I'Etranger, 
of the Syndicate de  I'Union des Marchands de Soie 
de Lyon." 

I am translating this work in order to show 
the Government the immense importance the French 
attach to their silkworm breeding. 



The methods that combine to produce this result 
in Europe a t  present ought to be applied wherever 
sericiculture exists or may be introduced, because 
there is little doubt that the rearing of silkworms 
may be gradually abandoned in Europe;  the 
reason will be the same a s  the reluctance on the 
part of English farmers to grow wheat, and it 
will g o  back to tropical countries where human 
wants are few, and where labour must always 
remain cheap. 

From the same source I quote the following 
remarks on sericiculture in Spain, where, from 
disease and other causes, this Industry has become 
considerably decreased :- 

' 1 .  Le Ministre de  I'.Agriculture, vivement 
preoccupe de la decadence d'une industrie, autrefois 
source principale de richesse pour un grand 
nombre de provinces, a propose i 1;s Reine Ri-gente 
la sanction d'un dCcret quie institus dims quelques 
provinces d'Esprqne une ou plusieurs stations 
bacologiques, qui auront pour mission de d6velopper 
la culture due milrier, produire des semences 
saines, et  d'enseigner aux educateurs les methodes 
les plus rationelles d'Clvage." 

If the Minister of .4griculture of Spain considers 
this Industry of so  much importance a s  to propose 
to the Queen Regent such an action a s  I am so  
strenuously advocati~ig in India, I think such an 
argument might well have great  weight with the 
Governnient of India. 

The British Empire is more interested in the 



prospects of tropical countries than any others, 
and of the making or marring of the silk trade 
of the Empire;  the standing or  falling in the 
world's competition will depend chiefly on the 
boldness with which scientific knowledge is taken 
advantage of, and the sooner it is done in India 
the better. 

Science has done more to improve sericiculture 
than probably any other agricultural industry. 

Japan has successfully taken this matter in hand, 
and is well ahead of us, and there is a serici- 
cultural organization in China extremely thorough 
and increasing. 

There ought, I think, to be a school of 
sericicultural training for India and for the colonies; 
a bureau of sericiculture ought to be established 
for the Empire, and it would be much better 
established in India. 

I t  requires no costly establishn~ent nor expensive 
laboratory instruments to  start  such an  institution. 
In fact the "material" already purchased by the 
Government of India and sent out to Calcutta is, 
I believe, sufficient, or almost sufficient, for the 
purpose, and it appears to  be not yet even 
unpacked. This surely is a cruel waste of 
opportunity and of money. 

Reverting to the Government Report, I see it 
is arranged that the sericicultural experiments shall 

be managed by the Committee of Silk Merchants 
up to the 28th of February next, the Government 
paying Rs. 7, jm; the remainder of the expenses 



being defrayed by the Committee. W h a t  is to be 
done afterwards ? 

Probably it will be said that  the experiments 
have proved successful, and that the natives ought 
to  be able to carry on sericiculture without 
Government help. 

Those who know anything about the Natives of 
India will, I think, not expect much persistence 
or perseverance from them. They will be sure to 
give up such experimental work. 

Silkworm rearing, from its very nature, must 
a lwajs  remain in the hands of the native peasantry 
a s  a domestic industry, and differs from the 
industries of indigo and tea, which are carried on 
by the European capital, enterprise, and knowledge. 
Is  not this a serious argument for Governmental 
guidance ? 

I am certain that, without extraneous help, and 
State instruction, the production of raw-silk in India 
cannot be improved. 

In addition to this there is the question of the 
supply of mulberry leaf for the experimental work. 

Has  the Committee any funds for this purpose, 
or  are they likely to lay out a plantation if the 
experiments are not likely to be carried on 
permanently. 

One of my reasons for writing to you now is 
that I see the Indian Budget is announced for 
Tuesday night, and whether it is or is not a 
subject for mention in the House you will be the 
best judge;  but I am sending copies of this letter 



t o  Mr. Harry Davenport, our Leek member, who, I 
am sorry informs me will not be able to  be 
present on the night of the Budget, so  I also 
sent them to  three other friends in the House, 
Mr. J. A. Bright, Mr. .Woodall, and 'Mr. Kendrick, 
who I know wish this industry well, and would 
not mention it in any factious way. It seems to 
me to be desirable in the present stage that  a 
question should be asked about it. I t  is possible 
that  should you not care to  mention it yourself 
you might not object- t o  one or other of these 
gentlemen mentioning it. If you would prefer 
that it should be passed over I am sure that  if 
you would kindly say s o  to them they would 
yield to  your ruling. 

Yours very truly, 

(Signed), THOMAS WARDLE. 
Sir John Gorst. 

No. 4. 

R. S., & C., 

Dated India Office, 
24th Sept., 1889. 

Sir, 

With reference to  your letters of the ~ z t h ,  q t h ,  
and 30th ultimo., to Sir John Gorst, I am directed 
by the Secretary of State for India in Council to 

inform \ou that n o  reply has, a s  yet, been 
received to the communications which, a s  you 
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were advised by the letter from this Office dated 
24th June last, were forwarded to  the Government 
of India on the subject of the establishment of 
an experimental silk laboratory in India. 

A further despatch has now been addressed to 
the Viceroy with a request that Viscount Cross 
may be informed what steps have been taken, or 

are in contemplation, with a view to the improve- 
ment of the Indian silk industry, and on receipt 
of a reply you will be again communicated with. 

I am, etc., 

(Signed), HORACE WALPOLE. 

T. Wardle, Esq. 



CHAPTER VIII. 

No. I .  

MEMORANDLA1 ON THE ENG..\GEhIEKT OF t\ SERICI- 

CULTI.RIS'T, A S D  'I'HE PUIICH..\SE OF SILK-I1EELISG 

blACHISERY, EGGS, ETC., FOR THE KASHMIR 

STATE. STATEhlENT BY SIR GEORGE BIRDWOOD, 

INDIA OFFICE, IZTH OCTOBEII, 1897. 

0 N the 13th January of the present year I 
received a letter from Lieutenant-Colonel Sir 

Adelbert Talbot, K.C.I.E., the Resident in Kashmir, 
dated the 6th December 1896, in which my assis- 
tance was asked in obtaining the services of a 
scientific and practical silk expert, either a French- 
man or an Italian, to superintend the Kashmir 
silk industry. I was a t  the same time informed 
that Captain Chenevix-Trench, the Assistant-Resident, 
was proceeding to England on furlough, and had 
been requested to  consult me with regard to the 
purchase of improved silk machinery and cocoons 
required by the State Durbar. 

In February Captain Chenevix-Trench called here 
and discussed the matter with me, and he was a t  
once placed in private communication with Sir Thomas 



Wardle of Leek. Meanwhile the Government of 
India had been asked by telegraph (4th February, 
1897) whether the employment of a foreigner, and 
the purchase of silk machinery for Kashnlir had 
been sanctioned, and a reply (7th February) received 
to the effect that  they had no objection to  Sir 
Adelbert Talbot's proposals. 

The matter was then (17th February), writes 
Sir Adelbert Talbot, officially referred to Sir Thomas 
Wardle, who was directed to consult the Special 
Assistant with regard to securing a duly qualified 
Italian sericulturist for Kashmir. Sir Thomas, in 
reply (24th February) to the India Office letter, 
suggested that  Sir A. Talbot might, before any 
other steps were taken, be asked by telegraph 
whether Mr. C. B. Walton of Mussoorie, a gentle- 
man he considered in every way fitted for the post, 
would be willing to accept the appointment. Sir 
Thomas Wardle also proposed tkat Captain Cheuevix- 
Trench and he should be authorised to a t  once 
proceed to the Continent to purchase the silkworm 
eggs  and silk-reeling machinery required by the 
Kashmir Durbar. On this the following telegram 
was sent (24th February) to the Viceroy : " Wardle 
highly recommends C. B. Walton, Montrose House, 
Mussoorie, for sanctioned appointment in Kashmir, 
and suggests, with Lawrence's approval, Talbot 
should see Walton before engaging foreigner." 
On the 16th March Sir A. Talbot informed the 
Government of India that  Mr. C. B. \Yalton had 
been selected a s  sericult~~rist  for Kashmir, arid this 



was subsequently approved by the Government of 
India. 

Sir Thomas Wardle on the 8th April wrote 
stating that Mr. Walton had asked him to purchase 
fifty tavelettes for Kashmir, and Sir Thomas ex- 
pressed the opinion that tavelettes without the 
complete improved silk-reeling machinery would be 
useless ; and he urged that three, four, or  six of 
the best silk reeling machines it was possible to  
obtain on the Continent should be sent out, and 
that he and Captain Chenevix-Trench should be 
deputed .to France and Italy to make the necessary 
purchases. 

Before it was possible to  authorise the purchase 
of the machinery the sanction of the Government 
of India had to be received, and the following 
telegram was therefore sent (15th April) to them :- 
" Walton a t  request of Talbot asks Sir Thomas 
Wardle to buy and despatch silk-seed and silk- 
machinery, total cost about E200, besides journey 
to Italy. Captain Trench wishes to accompany 
Wardle. Does Kashmir Durbar agree to this, and 
to  bear additional cost of his deputation?" 

The Government of India replied (24th April) 
that the Durbar agreed to the above proposals. 
Sir Thomas Wardle was then (27th April) informed 
that his proposals of the 8th April were approved, 
and he was authorised to a t  once proceed, with 
Captain Chenevix-Trench, to Italy and France to 
buy the required improved silk machinery, and to 
afterwards submit a report of their journey. 



In June Messrs. Wardle and Trench forwarded 
their joint report to this Office, together with a 
statement of their deputation expenses. Subse- 
quently in September Sir Thomas Wardle submitted 
the complete accounts for the French and Italian 
machinery purchased and forwarded to Kashmir. 

The sums paid by this Office on account of the 
purchase of the machinery for the Durbar are a s  
follows :- 

Deputation expenses :- A s. d. A S. d. 
... Sir Thomas Wardle 91 I j 4 

Captain Chenevix-Trench 35 3 8 
126 19 o 

Cost of Machinery :- 
... Signor Battaglia ... 66 19 g 
... M. Berthaud ... 34 8 I I 

101 8 8 

... Or a total cost of ... A228 7 8 
-- 

The above amount (L228 7s. 8d.) will have to 
adjusted between the Government of India and 
the Kashmir Durbar. 

A copy of the official correspondence is appended. 

Ltst of Cur i es-ndence. 

Sir Adelbert Talbot to Sir George Birdwood, 
6th December, 1896. 

India Office to Sir Thomas Wardle, 17th February, 
1897, with enclosures. 

Sir Thomas Wardle to India Office, 24th Februav,  

'897. 



Captain Chenevix-Trench to India Office, 24th 
February, 1897. 

Sir Thomas Wardle to India Office, 8th April, 1897, 
with enclosure. 

India Office to Sir Thomas Wardle, 27th April, 1897. 
Sir Thomas Wardle to India Office, 3rd May, 1897. 
India Office to Sir Thomas Wardle, 7th May, 1897. 
Sir Thomas Wardle to India Office, 11th June, 

1897, with report, &c. 
India Office to Sir T. Wardle, 12th August, 1897. 
India Office to  Captain Chenevix-Trench, 12th 

1897. 

Enclosure I in No. I .  

Sialkot, Punjab, 
6th December, 1896. 

Dear Sir George Birdwood, 

I had the pleasure of being introduced to  you 
some years ago, and, although I cannot expect 
you to remember that, it induces me to  write to 
you on the subject of the silk industry in Kashmir, 
where I am now Resident, in which I see from 
the correspondence forwarded with the Secretary 
of State's Despatch No. 51, Revenue, dated 7th 
May, 18g6, you have taken a great  interest. 

The Durbar have considered proposals by Mr. 
Mitchell to give him and his friends a monopoly 
of silk-growing in Kashmir for a term of years, 
but prefer to keep the industry in their own hands. 
T o  encourage a revival of it as  much a s  possible 



they have decided to procure the services of a 
scientific man, either Frenchman or  Italian, on a 
liberal salary, with share in the profits after the 
sales h a ~ e  reached &~,ooo, for a term of five 
years. My Assistant for Leh, Captain G. Chenevix- 
Trench, is going to England immediately on 
furlough, and will conwlt  you a s  to the best 
means of giving effect to the wishes of the 
Kashmir Durbar, and I should be much obliged 
if you would help him in cndcavouring to obtain 
the services of a scientific but practical man, 
capable of directing silk operations, and especially 
of the microscopic observations necessary to ensure 
healthy seed only being used. Captain Trench 
knows Kashmir well, and would be able to 
personally explain matters to the expert, and give 
any information he might require. He  has also 
been requested by the Durbar to  buy such 
machinery of a modern type a s  may be necessary 
to  secure the best results. Perhaps you would be 
kind enough to place him in communication with 
Mr. Wardle on this point. Captain Trench would 
telegraph to me the probable cost, and funds 
would be a t  once remitted by the Durbar through me. 

It is important that the expert should reach 
Kashmir a s  soon a s  possible, say by the I 5th 
March, or a t  any rate by the end of that month, 
s o  that he may supervise next year's operations. 
The supply of examined seed is unfortunately very 
limited, only eleven seers or so, and I am inforriled 
that it is now too late to get  out more ; other- 



wise it would have bcen well for the expert to 
buy and bring out some himself to supplement 
the snlilll supply available for next year. 

I am very anxious that the efforts of the 
Durbar to  revive this industry should meet with 
support, and this must be my apology for troubling 
you. 

Yours, &c., 

Sir  George Bird\vood, K.C.I.E., C.S. I. 

Enclosure 2 in No. I .  

R. & S. 99/97. 
India Office, 

17th February, IQT. 
Sir, 

I am directed by the Secretary of State for 
India in Council to forward for your informat io~~ 
and guid;ince the enclosed copies of letters received 
from Sir Adelbert Talbot, Ciiptain Chenevix-Trench, 
and Mr. Walter La\vrence, regarding the means 
proposed to be taken by the State Durbnr for the 
developnlent of the silk industry of Kashmir. 

Lord George Hamilton will be greatly obliged 
by your taking measures, in consultation with Sir 
George Birdwood, to secure the services of a 
scientific Italian sericiculturist for employment under 
the State Durbar in the work detailed by Sir 
Adelbert Talbot. It is advisable that the salary 
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of the appointment should be progressive, beginning 
a t  Rs. 500 or  600 a month, and rising by yearly 
increments of Rs. 50, 75 or 100, a month to a 

maximum of Rs. 1,000 a month. The exact 
amount can of course only be fixed after you 
have made inquiry a s  to the terms duly qualified 
experts may be willing to accept. 

You will see that the person appointed to the 
proposed office is t o  have an  interest in the sales 
of silk after they have reached E5,ooo a year. 

I have, &c., 

A. GODI.EY. 

Sir Thomas Wardle, Knt., F.C.S., &c. 

Enclosure I in above. 

Culver, Exeter, 

11th January, 1896. 
Dear Sir, 

I am sending you a letter which Sir Adelbert 
Talbot, Resident in Kashmir, gave me to give to  
you, on the subject of sericiculture in Kashmir. 
I had hoped that at  the same time I sent the 
letter I should have been able to have called on 
you, and obtained your valuable assistance in 
securing the expert which we want for the under- 
taking. 

I am sorry to  say I am quite unable to come 
to  London for a short time, but I am asking 
Mr. Lawrence to kindly interest himself in the 



matter for me, and so  make a start, for time is 
rather short. 

Mr. Lawrence will I hope write to you, and 

when I am able to come to  London I hope you 
will be able to give me an ' opportunity of seeing 
you personally. 

Believe, &c., 

Enclosure 2 in above. 

22, Sloane Gardens, S.W., 

12th January, 1897. 
Dear Sir George Birdwood, 

My friend Captain Chenevix-Trench has asked 
me to forward you the enclosed. In his letter to 
me he says that the Kashniir State would be 
willing to pay Rs. r , m  per mensem, and an 
interest in sales after they have reached Af;5,ooo. 

Might I venture to suggest that  the pay should 
be progressive, say starting a t  Rs. 500 or Rs. 600. 

Yours, &c., 

WALTER LAWRENCE. 

Enclosure 3 in No. I. 

Leek, Staffordshire, 

24th February, 1897. 
Sir, 

I have the honour to reply to your letter No. 99 
(R. and S.), dated 17th February, 1897, requesting 



me to consult Sir George Birdwood regarding the 
engagement of a scientific Italian sericiculturist for 
employment under the Kashnlir State. 

In accordance with these instructions, I have 
come up to 1.01ldon and have seen Sir G. Birdwood, 
Mr. Lawrence, and Captain Chenevix-Trench, having 
read the requirements stated in the letters received 
from Sir Adelbert Talbot, Captain Chcnevix-Trench, 
and Mr. Walter 1,awrence which you enclosed. 

After disct~ssing the matters with these gentlemen, 
I have come to the conclus io~~ that  the best 
course for the Kashmir Durbar to pursue would 
be for them to try to obtain the services of Mr. 
C. B. Walton, a few years back Superintendent 
of the important Silk Filature a t  Surdah in Bengal. 

I personally know hlr. Walton,  and fully believe 
him to be thoroughly qualified LO undertake the 
required duties. He  is well acquainted with a11 
the varied details of Indian sericiculture. He is 
now residing in India, and his address is ~Montrose 
House, Mussoorie. 

With regard to the second and very important part 
of the Resident's letter, the purchase of seed, and 
of modern special silk machinery for cocoon reeling, 
it will be necessary that 1 should visit Italy, 
particularly the Italian Governmental Sericicultural 
Station a t  Padua, and also the silk district of Milan. 

I would propose that Captain Chenevix-Trench, 
Assistant Resident in Kashmir, now in London, 
should be asked to accompany me to Italy. 

I understand from the Resident of Kashmir's 



letter that  Captain Chenevix-Trench has authority 
from the Durbar to  purchase a limited number of 
cocoon-reeling machines, and 29 seers of silkworm 
eggs. I cannot state what the cost of the 
machines would be, but I believe they are under 

each. 
Captain Chenevix-Trench informs me that  he 

considers the Durbar would not require more than 
from five to ten machines a t  first. I would 
propose therefore making an  arrangement for the 
purchase of the number required of the most 
modern and approved construction, in co~~junct ion 
with Mr. Chenevix-Trench, and informing you by 
wire of the probable cost, for communication, if 
necessary, to the Resident of Kashmir. Similar 
arrangements can be made a s  regards the purchase 
of the 29 seers of eggs required by the Durbar. 

I estimate the probable cost of my expenses to 
be a s  under :- 

Journey to Milan and Padua LIO. 
Return Journey LIO. 
Hotel expenses a t  3116 per diem from date of 

departure to date of return, most probably 
about three weeks. 

The above expenses are approximate and could 
be adjusted 011 return. 

As it is most important that the very best 
cocoon-reeling appliances be purchased, I think it 
desirable to obtain the opinions of experts both 
in France and Italy, and as  I am acquainted with 
several filateurs in France, I think it would be 



highly desirable t h a t  on  o u r  way t o  Italy we  
should visit Alais a n d  Montpellier a n d  see t h e  mos t  
recent improvements  in reeling in operation, for  it is 
on  this  t h a t  success in Kashmir  will mainly depend. 

I think it would be  advisable t o  purchase five of 
the  best  French reeling machines a n d  five Italian ones. 

In  this  case, the  cost  of travelling, say  from 
Alais t o  Milan, would be  increased by a b o u t  ;G5, 
a n d  the  t ime lengthened by  a few days. 

Mr. Lawrence s t rongly advises t h a t  a n  additional 
microscope be purchased a n d  sen t  o u t  t o  Kashmir ,  
a s  t h a t  now used is not  very s a t i s f a c t o ~ y  in t h e  
detection of pebrinised m o t h s  a n d  seed. I propose 
t h a t  I select a suitable instrument  a t  Messrs. 
Beck's, the  eminent microscope makers  in Cornhill, 
London. I would select suitable objectives for the  
work they would have t o  do. T h e  cost  of t h e  
complete i n s t r u m e ~ l t  would be  from 610 t o  LIZ. 

I have. &c., 

THOMAS WARDLE. 
'The U ~ l d e r  Secretary of S t a t e  

for India. 

Enclosure 4 in No. I .  

I ,  S t .  James's Street ,  

24th February,  1897. 
Sir,  

Before leaving Kashniir on  four-and-a-half months  
furlough, I w a s  deputed by the  Kashmir  S t a t e  t o  
a r r a n g e  with Sir  T h o m a s  Ward le ,  S i r  George 



Birdwood, and Mr. Lawrence to  secure the services 
of an Italian sericiculturist expert. 

I have seen Sir George Birdwood and Mr. 
Lawrence. I understand that  Sir Thomas Wardle 
suggests that, if possible, the appointment should be 
given to an Englishman in preference to a foreigner. 

He suggests the name of Mr. Walton, and asks 
that the Resident of Kashmir may be asked by 
telegram to personally see this gentleman, and 
inform us whether he would suit. 

Sir Thomas Wardle has, I think, already ad- 
dressed you on this point. 

As it has been proposed that  I should accompany 
Sir  Thomas Wardle to Italy, to a t  any rate choose 
the required machinery and seed, I have the honour 
to ask that, if this proposal is approved of, I may 
be put on special duty from date of departure to 
Italy to date of return to England, and that  this 
period may be considered ;is an interruption to 
my furlough, which now ends on the 27th April. 

1 estimate that the cost of the journey would 
be the same as  that applied for by Sir Thomas 
Wardle, viz. :- 

Journey to Padua and Milan A I ~ .  
Return ditto to England A14. 
Hotel expenses a t  31s. 6d. a day, from date 

of departure to date of return. 

I have, &c., 

G. CHENEVIX-TRENCH, 
Captain. 

The Under Secretary of State for India. 



Enclosure ; in No. I. 

Leek, Staffordshire, 
8 t h  April, 1897. 

Sir,  
I b e g  t o  enclose a latter 1 have received from 

Mr. W a l t o n ,  w h o  I a m  g lad  t o  find h a s  been 
appointed Sericiculturist t o  the  Kashmir  State .  

F r o m  this  letter it appears  t h a t  the  Resident 
authorises  Mr. W a l t o n  t o  request  m e  t o  purchase 
50 tavelettes. 

I a m  distinctly of opinion t h a t  the  tavelettes 
should not be  sen t  without  the  rest of t h e  
machinery, tha t  is, without  specimens of the  
complete machines, and  I venture t o  sugges t  t h a t  
three, four, o r  s ix  of the  best machines, containing 
the  tavelettes which a r e  required, a n d  which a r e  
absolutely necessary in o rder  t o  reel silk sufficiently 
well for  European uses, should be  selected by me 
in I ta ly a n d  in France. 

Considerable economies have been made  in the  
cost of reeling, both in France  a n d  Italy, with 
t w o  results ( I )  a diminished cost ,  and  (2)  g r e a t e r  
excellence of quality, s o  much s o  t h a t  these 
methods a r e  now being adopted both by the  
Chinese and  Japanese extensively, and  it is necessary 
in the  interests of Kashmir  t h a t  the mos t  perfect 
appliances should be  bought. 

I think, if my suggest ion is carried out ,  n o  
more nlachirles than I have mentioned would be 
necessary, because in Kashmir  t h e  machines could 
be  reproduced as well a s  thc  tavelettes. 



There is urgency in this matter, because the 
new crop of cocoons will be ready to  be reeled 
in May, and if the reeling is done in the same 
slovenly way that  it was done last year, the 
prospects of Kashmir will be seriously thrown 
back, and I think it is of the utmost importance 
that the most perfect and economical machinery be 
sent out a t  once, I mean the jo tavelettes named 
by the Resident and Mr. Walton, and also the pat- 
tern machines. I do  not think one pattern of each 
kind would be sufficient, because it would not show 
the connection of the bassines one with the other. 

If you will authorise me to g o  down to  France 
and Italy, I will do  s o  a t  once, and as  Captain 
Chenevix-Trench is very anxious to  accompany me, 
it would probably be a very good thing for his 
future in Kashmir that  he should do so. 

Yours, &c., 

THOMAS WARDLE. 

The Under Secretary of State for India. 

Enclosure in above. 

I j th March, 1897. 
Dear Sir Thomas Wardle, 

Since writing to you, the Resident has been over 
to see me, and to inform me that Sir George 
Birdwood and Captain Trench propose going to 
Italy to buy seed and reeling machines, if my 
services are engaged. 



The Resident has asked me to  ask you to  send 
some tavelettes by parcel pos t ;  if you would 
kindly do so  we shall begin reeling about middle 
of June. They might be sent to  Bombay consigned 
to King, King & Co., with instructions to send 
them a t  once by passenger train to the Resident 
or me a t  Srinagar, Kashmir. 

I do not know how many you could procure in 
England, but we should require some j o  a t  first 
a t  any rate, if you would send as  many as  you 
can and let know the cost, &c., 1 would refund 
it to you. This year of course we can only make 
experiments of the reeling with Italian machinery. 
I think it would be the greatest thing for the 
industry to get  a good quantity of seed, a s  there 
is no lack of mulberry and the rearers will soon 
take to rearing when they find so  much interest 
being taken. I t  would be  my first object to enlist 
the sympathies of the zamindars to induce the 
villagers to take up rearing on a large scale, and 
1 shall constantly visit all cocoon-rearing villages 
to  show them how they must make their huts to 
suit. With kindest regards. 

Yours, &c., 

Enclosure 6 in No. I. 

India Office, 

27th April, 1897. 
Sir, 

I am directed by the Secretary of State for 



India in Council to acknowledge the receipt of 
your letter of the 8th instant, enclosing a letter 
from Mr. C. B. Walton, who has been appointed 
Sericiculturist to the Kashmir State from the 
1st May of this year ;  and advising, with reference . 
to the requisition of the letter for jo tavelettes 
to be forwarded to him by parcel post, and that 
Captain Chenevix-Trench, Assistant Resident in 
Kashmir (Leh), and now a t  Cantles, and you 
should be a t  once authorised to  proceed to Lyons 
and hlilan to purchase these tavelettes and also 
four or six complete silk-reeling machines, half of 
which are to be French and half Italian machines, 
and in reply 1 am to inform you that your 
proposals are sanctioned. 

You should arrange for the immediate despatch 
by parcel post, of 42 tavelettes to  Mr. Walton, 
and for the subsequent despatch of two French 
and two Italian con~plete silk-reeling machines, 
with one extra tavelette for each machine, in time 
to reach Kashnlir if possible by the 1st of June 
next. It will probably be advisable for you to 
arrange with Messrs. Henry S. King & Co., 63, 
Cornhill, E.C., for the safe delivery of the complete 
reeling machines in Kashmir ; they should be sent 
on from Bombay by passenger train. Both Captain 
Chenevix-Trench and yourself will be granted first 
class travelling expenses and a subsistence allowance 
a t  the rate of one guinea a day for the period during 
which you may be engaged on this deputation, 
which it is understood will not exceed a fortnight. 



A joint report of your proceedings, together with 
the account of the expenses incurred, should be 
furnished to this Office a t  your earliest convenience. 
A copy of this letter has been communicated to 
Captain Chenevix-Trench for his information and 
guidance. 

I have, kc . ,  

Sir Thomas Wardle, Knt., F.C.S., &c. 

Enclosure 7 in No. I .  

India Office, 

27th April, 1897. 
Sir, 

I am directed by the Secretary of State for 
India in Council to forward herewith, for your 
information and guidance, it copy of a letter to 
Sir Thomas Wardle regarding the purchase in 
Italy of silk-reeling machines for the Kashmir 
State. 

I have, &c., 
A. GODLEY. 

Captain Chenevix-Trench, I. S. C. 

Enclosure 8 in No. I .  

St .  Edward Street, 

Leek, Staffordshire, 

3rd May, 1897. 
Sir, 

I have the honour to acknowledge the receipt 



of pour  letter of the  27th April, No. 1342197, 
requesting m e  t o  proceed with Captain Chenevix- 
Trench t o  France  and  Italy t o  purchase silk-reeling 
machinery on  bzhi lf  of the  Kashmir  Government. 

In reply, I b e g  t o  s ta te  t h a t  I shall s t a r t  o n  
the  journey o n  Friday o r  Monday next. 

I a m  very closely engaged  in my business just  
now, and  I mus t  endeavour t o  compress  m y  
journey within t h e  shortest  possible time, bu t  you 
may rely on my not  hurrying it over  t o  t h e  
detriment of the  du ty  entrusted t o  me. 

I shall a t  once obtain the  jo tavelettes, b u t  as 
regards t h e  reeling machines there is  a difficulty. 
I have had niuch correspondence on  the  subject 
since I las t  s a w  Si r  George  Birdwood a t  the  
India Office, a n d  find t h a t  these machines a r e  
generally sold t o  manufacturers  in bat ter ies  of six, 
and  t h a t  t o  ask  for t w o  separately raises suspicions 
of t h e  purchaser  having some sinister intention. 
I desire, therefore, t o  be allowed discretion o n  
this  point,  and  if necessary t o  purchase a bat tery 
a n d  a half of machines, i.e., nine instead of four. 

I see m y  subsistence allowance h a s  been fixed 
a t  one pound per day ,  the  s a m e  as Captain 
Chenevix-Trench. In  doing this  it  mus t  have  been 
overlooked t h a t  I a m  not  in the  pay of the  
Indian Government, but  engaged  in a n  independent 
lucrative businzss of my own,  which I cannot  
qui t  without  incurring far  g r e a t e r  sacrifice than  
even the  mos t  liberal subsistence allowance could 
possibly repay. Anlong b u ~ i n e s s  people such  



services a s  I am now rendering to the India 
Office would be paid for, beyond out of pocket 
expenses incurred, by ;in honorarium, Gut con- 
sidering the relations on which I have always 
stood with the India Office, I say nothing of that, 
and only refer to the matter a t  all in the frankness 
engendered by my past friendly relations with the 
India Office, and the gratifying way in which they 
have recently been acknowledged. But I cannot 
accept a subsiste~lce allowance on which I could not 
even bnrelp subsist, and, if I am paid at  all, must 
claim two guineas a day, or whatever may be the 
highest sum allowed by the India Office to speci;~lists 
not in their regular employ. 

My address at  Lyons will be the Grand Hotel, 
Bellecour, and at Milan the Grand Hotel de Milan, 
and at  Padua, care of Cavaliere E. Verson, the 
Director of the R. Stazione Bacologica, Padua. 

I have, &c. 

THOMAS WARDLE. 
The Under Secretary of State 

for India. 

Sir, 

Enclosure 9 in No. I. 

India Office, 

I am d i r e r t ~ t l  1 , ~  the  Secretary of Sta te  for 

India in Council to :rckno\vledge the receipt of 



your letter of the 3rd instant, and in reply to  
inform you tliat your proposal to  purcllase nine 
reeling machines, i f  necessary, for the liashlnir 
State instead of four, is s?nctioned, and that  
your su1)sistence allowance during the time you 
are  making these purchases in tlie South o f  France 
and Italy \\,ill be, not one guinea per day, as  
stated in my letter of the 27th .\pril, but two 
guineas per day. 

, . I lie present sanction for five additional reeling 
machines is given subject to  the condition that  
the total  outlay, for the purchase of  machinery 
and seed, shall not exceed £200 in all, which 
sum has been sanctioned by the Government of 
India. 

I am,  kc., 

Sir Thomas IJ'nrdle, Knt., F.C.S., k c .  

Enclosure 10 in No. I. 

Leek, Staffordshire, 

11th June, 1897. 
Sir, 

LTnder instructions from you in your letter 
dated 27th .\pril, 1,497, R. and S. 1266, I have 
visited Italy and France with Captain Chenevix- 
Trench, '.Assistant R..;itlent in Kxsllrnir, and have 
the pleasure to  send t o  you herewith, first, our 



joint Report of our journey, investigations and 
purchases. 

Second. Collection of Italian and 1:renc-I1 
cocoons described in the Report. 

Third. 12 box containing the price-lists, dia- 
grams, photograghs and accounts. 

Fourth. X book on Sericirulti~re by Cavalieres 
T'erson and Quajat. 

'fhe three last are being sent off to-day by 
railivay, addressed to you a t  the India Ofire. 

3-ou will find full instructions as to payments 
of accounts. 

I have drawn up the Report and have sub- 
mitted the draft of it to Captain Chene\,is-Trench, 
who has approved of it, and will sign it at the 
India Office. 

I enclose a copy of a letter .I have to-day 
received from Signor Cio\,anni Battaglia, \\hose 
promptitude nnd execution of the order is quite 
satisfactory. 

Please to send a cheque to him for 340 francs 
as per invoice enclosed. The invoice is simply 
for tt~veltttes and not for the reeling machines 
complete. 

I have, &c., 

The I'nder Serrrtary o f  State 
for Incli:~. 



CHAPTER 1X. 

VISIT TO ITALY. 

Enclosure I in al~ove. 

Report of a journey to Italy and France on 
Government of India Sericicultural business, in 
hlay, 1897, by Sir Thomas Wardle, o f  I,eek, 
and Captain Chenevix-Trenrl~, 11ssistant Resident 
a t  Kashmir. 

T. Wardle. 

On arriving a t  RIilan, I met by appointment 
Captain Chenev~x-Trench, .4ss1stant Resident a t  
Kashmir, who had been staying a t  Cannes, and 
and who came on to RIilan to meet me. 
T. Wardle and Captain Trench. 

\Ve commenced our work in hlilan by an in- 
spection of the cocoons of the best merchants of 
that commodity. 

Owing to the lateness of receiving a reply 
from Kashlnir in respect of the visit to the south 
of Europe, we found it \vas quite impntcticable 
to attempt to give orders for eggs to be of any 
service for this season. We decided therefore 
not to purchase any. \\'e were further confirmed 
in our view that this was the right course from 

7 



a telegram received 9th May from hlr. C. B. 
Walton from Srinagar, as follows :- 

''At the Resident's request I am \ ~ i r i n g  I3ornbny 
to advise that no new European seed should be 
sent out till October." 

\Ve thought it \vould be much the best to 
defer the purchase of seed until samples o f  cocoons 
had been selected and sent out to Kashmir. 
Such a collection, which has been most carefully 
selected, accompanies my Report. 

The houses we visited a t  hlilan were the 
following :- 

No. I. Rinaldo et .Agostino Casati, via St. 
Andrea 19. 

No. 2. Signor Susani, via St .Andrea a. 
No. 3. Guillo Cesari Albini, Via RIanzoni 43. 
No. 4. BiKi di Filippo, via Cusani 14. 
No. 5. Signor Numa Laval, via I3roletto 37. 
No. 6. Cav. 1,augier Fklix, via Ilurini 23. 

The following is a seriatim account of our 
visits to these houses. 

I. Rinaldo et Agostino Casati. 
This is an excellent house. The prices of their 

seed (" graine, eggs ") were from 8 lira per ounce 
of 30 grammes. \lie obtained from them nine 
varieties of cocoons, of which we send you 
samples of each as follows :- 

No. I. Varo. 
No. 2. Ascoli. 
No. 3. Brianza. 



No. 4. Incrociata Giallo. hlarca Sublime. 
Ko. 5. Incrociata Biaoco Giapp. Con. Giallo. 
No. 6. Incrociata Shanghay Sfer. Con. Giallo. 
So. 7. Incrociata Chinos Oro. Con Giallo. 
No. 8. Chinese. hlarca Oro. 
No. 9. Bianco Giapponese. 
No. 10. Bianco Shanghay. 

From these cocoons ~t will not be difficult for 
Mr. \\'alton to select seed when purchasing. 

\Ye \vould most distinctly reconlnlend some 
purchases to be made from this selection, in fact 
we think it would be well if the amount of 

seed required to be purchased for next year's 
crop could be divided amongst each o f  the dealers 
we are reporting upon. 

In this way cropping results rould be comparetl 
simultaneously and a reliable opinion arrived a t  
in one year. 

lye  distinctly promised Signor Casati he should 
have an order, and the cocoons he has given us 
are, in his opinion, tlie best for exportation to 
Kashmir. \Ye send herrnlth his book o f  instruc- 
tions and price list. (I) ,  'E.) 

2. Signor Susani (Istituto Bacologica Smani). 
This is a ~vell kno\vn house, and the one from 

\vliich hlr. hiukerji purchased eggs in 1892 a t  15 
francs per ounce. 

He deals in twro kinds o f  eggs ; those he calls 
" cellulare" are those which have had all the 
moths microscopically examined ; the eggs are 



guaranteed free from pebrine corpuscles, and those 
which he calls " i~ldustrials" are those in which 
the moths liave not been so esa~nined. 'rliere is 
a difference of about one-tllird in the price. \Ye 
enclose a copy of his list. (F1 G.) 

The following is a list of his cocoons:- 
No. I. Giallo Puro. 
No. 2. Giallo Puro. Var. 
No. 3. Bianco Giapponese. 
No. 4. Bianco Indigeno. 
No. 5. Bianco Cliinese. 
No. 6. Giallo Puro. 

He recommended for Kashmir two kinds. The  
Bianco-Chinese and the Giallo Puro (see Nos. 5 
and 6 in the box), the Chinese being originally 
from Chinese seed but reared in Italy and the 
Giallo Puro being the pure Italian yellow breed. 
He says these two breeds crossed produce excellent 
silk, and he thinks would best suit Kashinir. 
His prices are :- 

12 lira per ounce for 50 oz. orders. 
I I 9 9 9 9 200 $9  

I I 9 9  '! 500 9, 

I0 1, 9 , 1,- 3 )  

He thinks it would be best to send out the 
eggs in October or November. 

He said the yield from one grainme of graine of 
his Giallo Puro cocoons was 2 to 2; kilojimrnmes 
of fresh cocoons, one gramrne of graine of the xvhite 
kind produces 2 kilograrnrnes of fresh cocoons, and 



he considers the average weight of dry cocoons is 
one-third that of fresh cocoons, that is 3 kilo- 
gramines of fresh yield I kilogramme of dry. 

'This I ('I'homas If'ardle) have al\vays u~ider- 
stood to be the more correct estimate, and I 
know it is usual so to consider it in France. 

Twelve kilogrammes of fresh cocoons of his 
yellow kind produce one kilogramme of silk, and 
sonletinles I I kilogrammes will produce the same 
weight. 

\Ye send you a selection of Susani's cocoons, 
strongly recommending them. Also a circular of 
his. He said he could procure any appliances for 
sericiculture. 

3. Guillo Cesari Albini. 
'This house appears to be a very good one 

and some seed should be ordered from it, as we 
made a partial promise that this \vould be the 
case. He stated tliat the average weight of fresh 
(that is, undried) cocoons, obtainable from one 
gramrne o f  eggs of the race he recommended, 
woultl be from 2 to 3 kilograrnmes, and he also 
said that one ounce of graine produces 60 to 70 
kilogrammes of fresh cocoons, and that the average 
weight of dry cocoons is one-fourth that of fresh, 
that is, 4 kitogrnmmes of fresh cocoons are equal 
to one kilogramme of dry. 

He stated that one gramme of graine produced 
half a kilogramme of dry cocoo~ls, but this I 
(T. \Vardle) think is rather under the mark. 



He stated that 8 kilogrammes of his cocoons 
produce one kilogramme of grhge or raw-silk, 
Lvith 2 or 3 ounces of "waste," some qualities of 
cocoons producing as much as 8 ounces of waste. 

His price was 12 lira per ounce of 30 grammes, 
sold in 30 gramme packets, for quantities below 
50 packets, but for 50 packets the price would 
be 10 lira. In practice the ounce contains 30 
grammes, although in Italy the ounce is from 
q to 28 grammes. The kilogramme consists of 
33 and one-third grammes. 

He thinks the eggs should be sent out a t  the , 

beginning of November, and he could riot we11 
get them ready before. 

The temperature a t  which eggs must be kept in 
transit 111ust be 17" to 18' R. LC., 62" to 64" Fahr. 

He had no samples of cocoons to furnish us with. 
4. Signor Uifi di Filippo. 
'This was the next house we visited and we 

enclose his price list. 
\lie were very favourably impressed with Mr. 

l3illi. The follo\\ring is his list:- 
KO. I. Ascoli, used for crossing with \Vhite 

Chinese, Ascoli, and Pyrenees give 
the same results. 

No. 2 .  Result of crossing the yellow Pyrei~ees 
with IVlihite Chinese. 

No. 3. ?'he Chinese White used to cross with 
Yellow Pyrenees and ilscoli both 
giving the same results. 



"'3 

No. 4. Yellow Pyrenees used for crossing with 
White Chinese ; ..\scoli and Pyrenees 
give the same results with White 
Chinese. 

He crosses Ascoli cocoons with White Chinese. 
He also crosses Yellow Pyrenees with White 
Chinese. 

'The Pyrenees and the Ascoli when crossed with 
the Chinese give the same result. 

'These he recommends for Kashmir, and thinks 
they will do admirably. 

His prices range from 14 lira per ounce to IZ 

lira, as  will be seen from the enclosed list, 
No. 5. (I-I, I, J.)  

5. Cav. Numa Laval. 
\lie had a good reception a t  Cav. Numa Laval's, 

he evidently does a large business. 
His assortment of choice cocoo~ls consists of the 

following :-- 
No. I. Varo. 
No. 2. Var Liban. 
No. 3. Giallo Pirenei. 
No. 4. Giallo Pirenei. 
No. 5. French Var. 
No. 6. China White. 
ilio. 7. Prr)duced by crossing 5 and 6. 

, . I h e  eggs supplied by him would be ready to 
be sent to India in August, and could be sent 
out ;my time after that. His prices are re- 
markably low. They are a t  the present time, 



for 50 .  ounces, 7 lire per ounce, 500 ounces to 
1,000 ounces, 6 lire per dunce. Of these eggs 
he says about 2 per cent. of them contain 
pebrine corpuscles.. 

If the order comes later than rlugust, the price 
will be one lire per ounce in excess of this. 

\\'e enclose his published list, h'o. 6. (K). 
Ten kilogramrnes of fresh cocoons will produce 

one kilogramme of raw-silk, with j per cent. of 
waste. 

He recommended tlie French race, but thinks 
also that the hybrid race crossed with French 
(Var) and Chinese will give the most silk, but 
the Chinese are always more or less infected 
with pebrine, and it does not signify whether it 
is tlie niasculine French, or the feminine Chinese, 
or tlie reverse. 'I'lle eggs come from China on 
cards, and ]lave the drawback of being infected 
with pebrine. 

6. Cav. Fdlix Laugier. 
, . lhis  is also another good liouse. 'She eggs 

\vould be ready to be sent in August. They 
sliould not be sent in ice. The price is 10 

frruncs per ounce of 30 grammes for orders up to 
IOO ounces. For orders of roo;zoo ounces 9 
francs per ounce, and for orders of zoo/goo ounces 
8 francs per ounce. (Id.) 

One kilogramme of his fresh cocoons produces 
loo gramrnes of silk, one-third of dried cocoons 
inakes the same quantity. 



He says that one ounce of his eggs produced 
go kilogrammes of fresh cocoons, and 30 of dry, 
and the average weight of fresh cocoons from 
one gramme of " graine " (eggs)' is 3 kilogrammes, 
and of dry cocoons I kilogramme per gramme. 
. He thinks that the eggs ought to be sent from 
hIarseilles about the 15th .August, to arrive in 
Kashmir a month afterwards. On arrival they 
must be carried a t  a suitable temperature until 
November from zero to 15O R., from November to 
March a t  a temperature of from zero to the 
natural, and fronl March to April from zero 
gradually to 7" centigrade (48" Fahr.) until they 
hatch. 

The surrounding temperature must never be 
allowed to go beyond this. 

He informed us that he sends out the eggs in 
wooden boxes full of holes in divisions, covered 
with zinc. He has already sent cocoons to 
Kashmir. It is probable that they were sent by 
him two years ago. 

'rhe kind he sent are of the Italian race 
crossed with French, similar to those we send in 
box No. 7, and, i n  his opinion, produce the best 
results. He seems to know all particulars about 
silkworm breeding, and we have no doubt is 
most reliable. 

\\re should decidedly advise that some cocoons 
be bought from him, because he is a Frenchman 
whose principal works are a t  Cotignac (Var), 



France, and the seed would probably be sent 
from France. \Ire think it would be very desir- 
able to introduce into Kashmir the French races, 
which, as far as we have been able to judge, 
are on the whole a little superior to those of 
Italy. 

In Italy the magnanerie, that is, the breeding 
of worms, is entirely now a cottage industry. 

In feeding the silkworms from the early to the 
last stages perforated paper is used, commencing 
with very small perforations, and increasing a t  
each moult, through lvhich the silk\\-orms creep 
up to the food. 

The holes in the first stage are not more than 
the sixteenth of an inch in diameter, and in the 
last stage a t  least a quarter of an inch. 

Upon this pkrforated paper are placed fresh 
mulberry leaves and the worms creep through 
the holes to the leaves, thus securing cleanly 
feeding. 

Articles for sericiculture can be obtained from 
the following houses :- 

E. Marcani Rr Co., Via Aparti 14, Cremona. 
Ditta Onorio Gavziero, Via Santa Enfernin IG,  

Verona. 
Cav. Pietro hlotta, Campocroce di Mogliano, 

Veneto. 
In addition to the houses we have just men- 

tioned, we \vould also especially recommend some to 
be ordered from Monsieur Laurelit dc l':irbousset, 



Rue R'landajors 22, illais (Gard), Frence. He is 
a great expert, a silk breeder, a large distributor 
of seed, and a silk reeler, and almost the best 
cocoons we have seen have been a t  his establish- 
ment. In reference thereto we only need refer to 
the samples ~vhich will be found in box No. 8, 
the description of which is as follows:- 

No. I .  Race B Papillons noirs, l'ancienne 
race pure de Cevennes. 

No. 2. Race Arbousset ; race jaune croiske 
representant, en beau, tous les prin- 
cipaux cocons B croisement elCvCs 
en France. 

No. 3. Race ordinaire du Var, le race pure 
(sans croisement). , 

No. 4. Race Var. 
These are the principal races which best represent 

the majority of good cocoons produced in France. 
His price of graine (eggs) is 130 francs per 

kilogramme or 31- per oz. =+ francs 30 centimes 
per oz. 

In each kilogramme there are 33 ounces of 30 
and one-third grammes (French). 

Rionsieur l'nrbousset says cocoons for India 
should be sent out from Alais in August or 
September, and the eggs ought to be kept in a 
mountainous and fresh district until the following 
spring. I t  would neither be safe nor practicable 
to pack them in ice, as they would miss the air 
and perish going out. The voyage should be 



made before they are exposed to the frosts of 
Europe, and it is owing to this rule not being 
observed that so many have been unsuccessful. 

Monsieur 1'Xrbousset is the editor and proprietor 
of the " Bulletin Sericole Francais," n weekly 
periodical, the subscription to which is 10 francs 
per annum, which we \vould strongly recommend 
to be regularly sent to Kashmir, as it contains 
much of sericicultural and silk trade interest. 

The average weight of fresh (" frais ") undrietl 
cocoons obtained from one gramme of "graine" is I 

kilogramme joo grammes, and the average \\..eight 
of dry cocoons obtained from one gramnle of 
" graine" is 500 grammes. 

The average m-eight of fresh cocoons obtained 
from one ounce (of 30 grammes) of "graine" is 

, 45 kilogramnles, and the average weight of dry 
cocoons obtained from one ounce of " graine" is 
15 kilogrammes. It takes 3 kilogrammes of fresh 
cocoons to make one of dry cocoons. 

The average weight of ra\v silk (gr8gej to be 
obtained from one kilogramme of fresh cocoons is 
about '085 grarnnles, and of dry cocoons about 
0.255 grarnmes. 

The amount o f  raw silk that can be reeled per 
day with a battery of three reeling bassines, and 
\vith three fileuses and one batteuse, ought to be 
for a " titre ordinaire" ( 1 1  to 13 deniers) about 
I kilogramme 200 grammes, and \\it11 good 
cocoons 300 grammes each fileuse more. 



In addition to the Alais (Gard) cocoons of 
hlonsieur, l'Arbousset's, I (Thomas II'artlle) now 
\visli to draw attention to  tliose with which I 
have becn favoured by the kindness of hIonsieur 
F. 1-ambert, Lllrector of tlie Government Serici- 
cultural Station, Rlontpellier. 

I send you ten of the principal French varieties 
which I have received from hlm, lvitli the follo~v- 
ing full description of each :- 

No. I. I'ierced yellow cocoons from the -41ps. 
No. 2. Yellow cocoons from the Alps. 
No. 3. Yelloiv cocoons from the Cevennes. 
No. 4. Yellow cocoons from Corsica. 
No. 5. I'ierced yellow cocoons from the 

Cevennes. 
No. 6. I'ierced yellow cocoons from Var. 
So. 7. Plerced yellow cocoons from Roussil- 

lon (Perpignan). 
No. 8. Plerced white cocoons from the 

Cevennes. 
No. 9. Pierced yellow cocoons from Heroult 

(Sericlcultural Station). 
No. 10. Pierced white cocoons from the Alps. 

IVe think this list certainly exhausts the best 
dealers in eggs. \Ye \vould recommend that none 
be purchased except tliose of moths which have 
been n~icroscopically examined under the system 
of Pnsteur, that is, the " Cellulare" as distin- 
guished from the " Industriale," 



CHAPTER X. 

\'ISIT TO A COCOON-HEELING FIL..\TURE NEAR 

LUINO. I'UHCHASE OF COCOON-REELIKG MA- 

CHISEI1Y. STEAM-POWER YEItSUS " FILATEUR 

DOMESTIQUE " REELISG. TAVELLET'TES. SIGNOR 

A. GRAKZELLA. 

BY recommendation of several of the best fila- 
teurs in Italy we thought it necessary that 

we should visit the establishment of Signor 
Giovanni Battaglia of Luino, on Lago RIaggiore. 

We spent an exhaustive day there, insl~ecting 
machinery in various stages for reeling cocoons. 

The system now adopted is that of the tavelette, 
similar to that I (T. \Vardle) took out to India 
in 1885, but considerably modified and simplified 
in construction. 

Before ordering a t  this house, we went some 
distance to a very large silk-reeling fnctory where 
between zoo and 300 workpeople were employed, 
chiefly in reeling cocoons with machinery ron- 
structed by Battaglia. 

This machinery \vas working with the greatest 
possible regularity and eflicienry, and we consider 
the journey amply successful i f  no other con- 
structor had been visited. 



The girls and women were doing beautiful work, 
turning out raw-silk of the very best quality. 
The \\ages of this factory were 50 to 80 centimes 
per diem for \\-omen and girls, and for children 
I franc to I; francs per \veek, all making twelve 
hours a day. 

There was a considerable quantity of throwing 
machinery a t  work, making organzine and tram, 
and also a little weaving going on of cheap 
cotton and silk cloths for America. 

\Ve returned to Battaglia and there completed 
our purchases, bringing away with us working 
drawings of the machinery, which we send, and 
duplicates of which Captain Trench possesses. 

'I'he enclosed account will explain the extent 
of the machinery bought. It consisted of two 
tables, each con~prising tivo bassines and one 
batteuse, \vith accessories to provide for breakages, 
altogether amounting to 1,200 francs. (RI.) 

\Ye found one fileuse attends to each bassine, 
each bassine having over it five tavelettes, that 
is, reeling five compound threads ' a t  the sarne 
time, in Italy. In France four threads only were 
being used. 

One bassine reeling four sets of cocoons in 
France produces 400 grammes of raw-silk of the 
ordinary "titre" (11 to 1 3  deniers) per day, 
worked by steam power. Battaglia's five tavelettes 
yield 500 grammes per day. One batteuse pre- 
pares cocoons for two bassines. 



Besides these, we ordered 30 tavelettes complete, 
which Lvere to Ile sent off in ten days a t  furthest 
by Parcel Post to Mr. C. U. \\'alton. The total 
bill amounts to 1,690 francs, 27 centimes, pay- 
ment of one-third of which was demanded on 
giving the order, the rest to be paid for when 
the machinery is ready. Captain Trench under- 
took to send a cheque for this one-third, and 
in the course of a t  furthest two months, an 
application will come to you through us, for the 
remaining two-thirds. 

It was necessary to purchase these three 
machines of a construction to be heated by a 
\vood-fire, with furnace underneath, because it 
was understood from Captain Trench that there 
was no steam power arrangement for cocoon- 
reeling in Kashmir. These machines will he so 
constructed as to be \\-orked together by one 
turner, or separately. One young person can 
easily turn 20 of them, but in the factory we 
visited there were about 50 similar machines in 
each row, and all turned by steam power, the 
water of the batteuse and the bassines being also 
heated by steam, and all working with great 
regularity. 

\Ye should advocate the adoption of this steam 
power system in Knshrnir over and above the 
other method, which they term "filateur domes- 
tique." Tlie Plan 207.4 sho\vs how the bassines 
(in which the cocoons are a t  first softened and 



their reelable ends found by a brush) are heated 
by a " foyer" underneath. 

The important part of this machine is the 
L L  croissure" where the threads of four cocoons 
are twisted round each other and made to pass 
over three small glass bobbins or pulleys before 
the compound thread goes on to the reel a t  "a." 
This pulls all the kinks out of the thread and 
causes it to be conveyed to the reel with the 
least possible " duvet." 'I'he Plan 2069 gives the 
side view of the machinery. 

In addition to the working drawings we also 
enclose two photographs, one of which shows two 
smaller tables with a separate batteuse, and 
another the most approved system and such as 
is now used most successfully in a very large 
filature a t  Covia near 1-uino. \Ve also send n 
third photograph showing the batteuse. 

Signor Battaglia was instructed in about the fol- 
lowing words as to the forwarding of the machinery, 
as advised by Ylessrs. Henry S. King & Co. It 
was to be despatched to Signor E. Dionisi, of 
Brindisi, and to be a t  that port a t  least three 
days before the ship sailed, but we instructed 
Battaglia previously to enter into communication 
with Signor Dionisi before the goods were sent 
there. He \\,as also told that the goods must 
not be exceptionally heavy, but must be packed 
in several cases in order that shipment might 
not be refused if the steamer were late in loading 

8 



them, so we do not think there will be any 
difficulty in the matter. 

From Luino we journeyed by 1-ugano and 
Como to Padua, which is near Venice, and on 
arriving there we were most agreeably received 
by Cavalieres Verson and Quajat, the Government 
Directors of the R. Stazione Bacologica, who 
spared themselves no trouble in explaining to us 
every possible detail of the course of instruction 
in sericiculture a t  that interesting and excellent 
school. \Ve saw some students in attendance 
a t  lecture, being instructed in the use of the 
microscope, kc., others superintending the hatch- 
ing-out and feeding of the worms in separate 
chambers. 

In each chamber there were two tables about 
seven feet long, each three to four feet wide, 
covered with cut and sliced mulberry leaves, 
upon which numerous silk\vorms were feeding. 

These tables were so constructed between two 
vertical supports as to be capable of being 
inclined towards the light or being kept flat. 

Another method was for each pair of uprights 
to contain several flat tables up to about six 
feet high and about 18 inches apart. Upon these 
tables immense numbers of silkworms were feeding 
on mulberry leaves which had been cut by a 
machine, in which the leaves were closely packed, 
and cut with a knife, after the manner of 
cutting hay, into salad-like shreds, These shreds 



were placed upon the perforated card paper 
mentioned previously. 

Another method by which the worms were fed 
upon uncut leaves was arranged by placing 
branches of the mulberry tree with the leaves 
attached, and placed upon sloping frames near 
to the ground. The worms seemed to thrive 
kvell by this method. Perforated cardboard was 
not used in this method as the excrementitious 
matter falling to the ground made it unnecessary 
to use a perforated cardboard. 

In one of the rooms the hatching of the worms 
had been expedited by artificial heat, and the 
worms were a t  the end of their fourth moult, 
and were mounting the " bruyhre," many of them 
having almost formed their cocoons. 

I (T. IYardle) would also mention the recent 
work entitled "I1 Filugello e l'art'e Sericola by 
E. Verson and E. Quajat, Direttore e Vice-llirettore, 
Della R. Stazione Bacologica Sperimentnle di 
Padova, 2 volumes, price 10 lira each." An 
exhaustive and recent treatise on Sericiculture, 
which I would recommend to be translated into 
the vernacular and also into English. I bought 
two copies, one of which I send, the other I 
would like to retain, a t  leclst for perusal. It is 
the most recent book on the subject. (Q.) 

Nothing can exceed the perfection of the 
arrangements of this place, and it is not surprising 
that the result of such excellent instruction causes 



Italy to occupy such a high position in the 
sericiculture of the \vorld. 

About 30 species and varieties of tlie mulberry 
were being grown in the Government Gardens, 
as well as the ailanthus and other silkworm 
feeding trees. 

Captain Trench took many notes, and made 
some drawings of the educational machinery. 

We had the pleasure of meeting there wit11 
Signor :I. Granzella, a young man of about 30, 
who was taking lessons from these gentlemen, 
and who had come over from China, wliere he 
was attached to the Imperial Maritime Customs, 
Shanghai, under Sir Robert Hart. From Padua he 
was going to Como to the n-eavi~lg scliool there. 

He was exceedingly attentive to us. He speaks 
English very well, and, being in the Xnglo- 
Chinese Civil Service, was very much interested 
in our visit. His home address is Pianello, 
Lake of Como, where he will be up to the end 
of next year, but he \\rill stay a t  Padua till tlie 
end of next June. His address in China is, 
Imperial Maritime Customs, Shanghai. He might 
be of service to Knshmir before his return. 

He gave me (T. Wardle) some live Chinese 
Tussur Cocoons, with which I hope to make 
some experiments by feeding the worms on the 
English oak. I have already recommended to the 
Secretary of State for India that it would be 
very desirable to see i f  this species of Tussur 



silk could not be cultivated on oak trees on the 
Terai a t  Kashn~ir, being a silk a t  the present 
time very much in demand. 

We went on to Lyons, France, and visited the 
establishment of Messrs. J. Berthaud et Fils, the 
principal makers of cocoon-reeling machinery. 

Here we found a good deal of machinery in 
construction, of the most approved French type 
and also of the Italian tavelette system. The 
difference between these systems is that the 
" Chambon " is without tavelettes. We found 
opinions varying from those in Italy. Monsieur 
Berthaud had the conviction that for economy and 
good u'ork the French Chambon system was 
preferable to that of the Italian taveIette; but on 
our pointing out to him that he was executing 
a considerable order for machinery in the Italian 
system, and on asking him if the order was for 
France, and he replied "yes," \ve said, "How is 
it that any French filateurs can prefer the Italian 
system if the Chambon is better?" He smiled and 
said, "\\.'ell, there are some filateurs in France who 
think the Italian tavelette is better and prefer it." 

On examination o f  his machinery of the Italian 
system, we found little or no practical difference 
between his and what we had ordered from 
Battaglia, and we thougllt it better not to pur- 
chase any there, but to content ourselves with 
simply ordering one table of the French system 
C hambon. 



It seemed to us there lvas no good in spending 
more money in these small hand rnachines (" fila- 
ture domestique ") when there was a possibility of 
Kashmir in the near future using steam-power 
machines. 

We therefore simply ordered two bassines, with 
supplements for replacing breakages, altogether 
amounting to 710 francs. We enclose the account. 
With regard to payment, Monsieur Berthaud said 
he \vould be glad to receive the n1oAey whenever i t  

was convenient to the India Office to pay it. (N.) 
He will send photographs 'hf  the machinery a s  

soon as they have had some taken, which we 
will forward. This is a first-rate house. The  
machinery will be manufactured tvith the least 
possible delay, and will be sent to hIarseilles 
through R.Icssrs. Henry S. King B Co., to be 
forwarded to Mr. C. B. lValto11, ?'he Residency, 
Srinagar, Kashmir. 

.-lttached to the machinery of hlonsieur Rerth- 
aud's is a system called " Jette-bous." 'To one of 
the bassines the jette-bous system will be attached. 
'I'he plan of the machinery belonging to it is 
shon-11 in the accompanying diagram No. 3. 
Near to  the eyelet-hole through which the four 
threads from the four cocoons pass, there is a 
revolving brass spindle ~vhich catches up the ends 
quickly and enables an inellicient worker to reel 
cocoons easily. 

Since received and included. 



Enclosed with these papers of Monsieur Berthaud's 
is one which gives an account for an experimental 
bassine, suitable for a State or Technical School, 
and also having a serimetre-dynamometre for testing 
the strength and elasticity of the bave of the cocoon. 

This machine is necessary where students have 
to be taught, but we did not purchase one. We 
thought it might be useful to Kashmir to be in 
possession of their description and cost. They are 
similar to those. supplied to tlle R. Stazione 
Bacologica, Padua. 

There are also a few inexpensive machines which 
it is recommended might be bought from Messrs. 
Rerthaud et Fils such as " Eprouvettes " to measure 
the skeins before weighing and testing them. 
These could be ordered direct from Kashmir when 
wanted. The Serimetre, Fig 4, p. 2, would be 
particularly useful and also the other accessories 
in the list. 

hfessrs. Berthaud et Cie consider the reeling is 
not as gtmd by fire-heating as by steam, because 
the heat cannot be kept up with regularity, and 
with fire-heating there is dust, which causes the 
silk to be less lustrous. 

For Bengal cocoons the Italian system is better 
than the Chambon, but Monsieur Berthaud was 
of opinion that for Kashmir the Chambon system 
is better than the Italian. 

With regard to the jette-bous he said it was 
more convenient t o  use it by those who are not 



well acquainted with the system Chambon, and 
the jette-bous can be used or not ;  but if the 
workpeople are to be well trained it is better 
not to begin with it. 

The best filateurs in France use the system 
Chambon because it gives the best results, the 
thread being better and stronger than the It a 1' lan 
system; but the Italian produces more. Still, 
opinion is divided on this point. 

The Chambon makes less "duvet" than the 
Italian because the croissure is more energetic by 
being a t  a wider angle. 

The two machines of Messrs. J. Berthaud et Cie. 
will be sent off on the 15th June, the tavelettes 
in ten days by parcel post. 

I (T. Wardle) have also received from Xlais 
particulars of a cocoon-reeling machine, called 
" filature Antoine," which is recommended by 
hlonsieur Laurent de 1'Arbousset. I enclose his 
letter and one from Iddon hlalmdjean, the con- 
structeur, of Alais, a mechanician employed by 
hlonsieur Laurent de 1':lrbousset. The drawing is 
too rudely done. 

As I have not seen the machine a t  work I did 
not think it well to order one, especially as we 
have been most fortunate in securing machines of 
undoubtedly the best Italian and French systems, 
leaving little, if anything, to be desired as to 
their capabilities of working in the most modern 
and economical way. 



This completes our Report, which we hope will 
be found useful to Kaslimir as ~vel l  as India. 
It contains information and references of a [nost 
thorough and useful kind, and we shall be glad 
to learn that it gives satisfaction to you and to 
the authorities in Kaslimir. 

We have been very anxious to complete it in 
the least possible space of time, and from the 
extent of ground travelled over, we have reason 
to hope that you will think that as much has 
been done as could possibly be in the t i~ne.  

\fre have, &c., 

Leek, 11th June, 1897. 

Illz~strations, &c., to licfiort by Sir Thontas Il'ardle 

and Captain Chcrtevix-Trench. 

LIST. 

I. Report by Sir Thomas \Yardle and Captain 
Chenevix-Trencli. 

2. Cocoons from Casati, t\vo boxes, Xos. I 

and 2. 

Cocoons from Susani, one box, No. 3. 

If  ,, Riffi, one box, So .  4. 
, , ,, N u  v ,  two boxes, 
Nos. 5 and 6. 



11.E. 
F.G. 
H.I.J. 

Cocoons from Laugier, one box, No. 7. 
9 9 ,, Arbousset, one box, No. 8. 
I , ,, Lambert, one box, No. g. 

Three photographs of silk reeling machinery 
from Battaglia. 

Three diagrams of cocoon reeling machinery 
from Battaglia, Nos. 2069, 2074, 2134. 

Instruction book and price list of Casati's. 
Prospectus and price list of Susani's. 
Prospectus, price list, and order sheet of 

Bifi di Filipp:). 
Prospectuses from Numa Laval. 
Instructions and price list of Felix Laugier. 
Account of Rattaglia's amounting to 1690 

francs zo c. 
Berthaud's accounts amounting to 710 francs. 
Price list of J. Rerthaud et Fils. 
Berthaud's estimate amounting to 510 francs. 
Diagram of Jette-bous from Berthaud. 
Ebok, one volume, " I1 Filugello e I'arte 

Sericola," by E. F'erson and E. Quajat. 
Letter from Monsieur 1,aurent de 1'Arbousset. 
Estimate from Lkon Malmkjean. 

Enclosure z in above. 

I,uino, 8th June 1897. 

I received your letter of 28th Nay. We are 
hurrying on \\it11 the construction of the appar- 
atus for " croissure" (tavelettes), but some time 



has been lost on. account of the postal arrange- 
ments. This is \\.hat has happened : T h e  Luino 
post office, on being asked i f  there was any parcel 
post connection with Kashmir, answered in the 
afirinative, and \\hen the boxes were sent there, 
they would not take them in, saying that they 
had n ~ a d e  a mistake and that there was no 
parcel post arrangement with Kashnlir. I then 
applied to the S~viss  post office and have 
succeeded in sending off the six boxes by hlon- 
teggio (Canton Tessin). Tliey were sent on the 
1st instant, and I am now enclosing the bill for 
340 francs. 

I a m  sending one copy to  Captain (;. J. 
Chenevix-Trench and another to  hlr. H. \i'alton 
a t  Srinagar. 

\Vith regard to the first parcel, I niust tell you 
that in the dern;lnd 2146 of 13th Nay, we made 
a mistake in your favour charging too mucli for 
the tavelettes. \Ye invoicctl them a t  330 francs, 
~vhilst  tvith carriage, packing boxes, and exchanges, 
this suin is only exceeded b!. 10 francs. 

Notice that 76 francs are for c;lrriage and 12 

francs for packing cahes. 
I a m  sending you dup1ic:~tes of the designs 

2069, 2074, and 2134, and six photographs. 

I remain, kc., 

G ~ o v x s s ~  L%A.~T.\cI.I.\. 
Sir Tlionlas \i'nrdle. 

One bill, six photogral~hs, six dcsigns, together. 



Enclosure 11 in No. I. 

R. & S. 1708/97. India Office, 
Sir, 12th =Iugust, 1897. 

I am directed by the Secretary of State for 
India to acknowledge the receipt of your letters of 
the 11th and 18th June last respectively, submitting 
the report prepared by Captain Chenevix-Trench 
and you on your recent mission to the Continent, 
for the purchase of silk machinery for the Kashmir 
Durbar, and a statement of the travelling expenses 
incurred by you on the occasion. In reply I am to 
inform you that the Accountant-General has been 
instructed to forward you a draft for £91 15s. 4d. 
on the latter account, and to pay any duly certified 
bills up to . a  total of £200 on the former account. 
The account for machinery should be counter- 
signed by Captain Chenevix-Trench and yourself. 

On hearing from you that the whole of the 
machinery, &c., has be supplied, a copy of your 
report, with accompanying samples, will be for- 
warded to the Kashmir Ilurbar. 

I have, &c., 

'4. N. \V~LLXSTON.  

Sir Thomas IVardle, K.B., F.C.S., &c. 

Enclosure 12 in No. I. 

India Office, 
Sir, 13th ;lugust 1897. 

I am directed by the Secretary of State for 



India to for\vard you the enclosed copy of a 
letter addressed to Sir T. M'ardle regarding your 
joint report o n  your recent tleputation to the 
Continent to purchase silk machinery on behalf 
of the Kashmir Ilurbar, and with reference to 
your claim for £51 19s. 8d. for tra,t:lIing allow- 
ance, kc., to inform you that the subsistence 
allowance admissible to you by rule is a t  the 
rate of one guinea a day. The .Accountant- 
General has therefore been instructed to forward 
to you a draft for L35 3s. 8d. 

I have, &c., 

A. N. ~VOLLASTON. 

Captain Chenevix-Trench, I.S.C. 



CHAPTER XI. 

I<EI'OItT OF A S  INFOIIhIXI, BIEETISG HELD A T  T H E  

ISDIA 0I:FICE OX THI-ItSDAY, T H E  Z ~ T H  SE1'- 

TEhIliEII, [got. T O  DISCI'SS T H E  I'IIESENT I'OSITION 

AND I:UTI!RE I'IIOSI'EIRITY OF T H E  N E W  SILK 

INDUSTRY OF KASHhIIR. 

RESENT : Sir Thornas IYardle, in the Chair ; P Sir George Rird~i~ond, K.C.I.E., M.D., LI..D., 
C.S.I. ; T. \V. Holderness, C.S.I., I.C.S. ; Sir -4delbert 
Talbot, K.C.I.E.; L. \\'. Dane, C.I.E. : and two 
other gentlemen connected with silk and serici- 
culture in London and Calcutta.'" 

Sir George Birtl\vood said he had arranged this 
informal Meeting in ortler to give Sir Thomas 
I4'ardle and ttie other gentlemen present, all  of 
whom were interested in the revival of the silk 
industry of Icashmir, an opportunity of expressing 
their views on the present position of the industry 
for the information of hir. Dane, who was pro- 
ceeding shortly to India to  take up the post of 
Resident in Kash~liir, previously held by Sir 
Adelbert Talbot. RIr. Dane had seen the official 
papers on the subject, and so they would under- 

* See the India Office Official Report. 



stand that he was aware of the facts connected 
with the question. 

Sir Thomas \fTardle said he was strongly of 
opinion that until the standard of the silk pro- 
duced in Kashmir was raised to that of the 
finest Italian silk, and its exact position in the 
market was definitely determined, the revived in- 
dustry should continue to be administered by the 
Kashmir Durbar. There is almost an immediate 
possibility of the silk being reeled up to the 
highest European standards by an improved mode 
of procedure in treating the ctzoons which he had 
suggested for the present harvest, and which had 
given the silk a better colour and bone. The 
reeling also was now so much improved that there 
was no reason why the silk should not soon com- 
mand as good a price in the European markets 
as  the raw-silk of the Cevennes or Italian silk. 

He showed a specimen of the raw-silk, which 
he had recently received from Kashmir, of this 
year's crop, which was of excellent appearance 
and quality. He had sent it to Lyons to be 
examined, and he read the report, to the effect 
that, although " duveteuse" (i. s. downy) it was 
of excellent colour, strength, elasticity, and im- 
proved in reeling. 

He had been completely surprised and greatly 
distressed to learn from Mr.  \17alton that it was 
in contemplation to transfer the industry to the 
control of a private company. 



The  great need no\v \\?as to  afford hlr. \Valton 
extra European supervising assistance, both in the 
breeding of the worms and in the reeling of the 
s i lk ;  and it was essential for the present that all  
the profits accruing from the silk turned out  by 
the Ilurbar should be applied to  the extension of 
the present industry, or a t  least to  the direct 
benefit of the Kashmir State. 

One speaker said that the point on which he 
was most ;~nxious tvas the rearing of the silk- 
worms, quite a separate matter from silk making. 
In a cottage industry the ordinary amount of seed 
given to  each rearer kvas one ounce. Xow Mr. 
IValton was getting out 25,000 ounces a season, 
or enough for 25,000 cottages, when the number 
of persons employed under hlr. Walton did not 
exceed I O , ~ ,  and \vas probably nearer 7,000. 
A large percentage of the cost of the seed was 
in this n a y  lost ; i f  only from the worms 
smothering one another when hatched. 

In his opinion the proper thing to  do \\,as to  
import " cellular seed " earh year suflicient to  
produce a crop of "industrial seed" for the year 
following, and to  set aside a plot of land for 
this purpose only, and place the operation under 
a specialist attending to  i t  only, and to  the 
instruction of intelligent natives in the conduct 
of it. You ~vould  thus gradually educate a 
number of Kasllrniris in the proper methods of 
rearing of silk\vorms. If this "cellular seed" 



proved in any year unsuccessful, there would still 
be time to get out " industrial seed " from 
Europe for the next crop. I3ut even if this 
('impoverished) "cellular silk" had to be spun, 
the cost of it would be well spent in .the edu- 
cation of the rexrers. 

" Cellular seed " was guaranteed perfectly free 
from pebrine. But "industrial seed" ( i .e .  seed 
of the following generation) contains 5 ,  or even 
more, per cent. of pebrine, or just enough to 
carry the crop through. The breeders of I' in- 
dustrial seecl" do not undertake to give pure 
seed as some have thought. If they did they 
would ruin their own liusiness, as the purchasers 
\\lould then keep enough of their crop to breed 
again next year, instead of buying from the 
breeders. :\s soon as the eggs of the " cellular 
seed" were laid, the moths could be tested; and 
if they did not sho\v more than 5 per cent. of 

pebrine, they would be safe to use for the 
coming year. If they sho\vecl over this, then 
"industrial seecl" should be bought from the 
European sellers. :\ special place must be set 
aside for lvorking t l ~ e  "cellular" seed, as the 
whole Kaslimir I'alley was just no\ir full of 
pebrinous disease, and very contagious. But with 
so Inany subsidiary valleys sloping down into the 
main one, this could easily be managed. 

Also the question of working all the year 
round should be taken in hand a t  once. If the 



houses could be kept a t  a fixed temperature the 
natives would only be too glad to work in them 
in the cold \yeather, as the people do in North 
Italy, which is much colder than Kashmir. 

Sir Thomas \Irardle said that the reeling should 
be continuous, and this could easily be managed 
by the use of the Sturtevant apparatus, which 
would maintain a proper temperature in the 
reeling factories. 

He had from the first recommended that the 
industry should be carried on exclusively with 
the seed purchased regularly every year from the 
best races of France and Italy, with the exception 
of experimental work of a limited nature. The 
success of the present system in Kashmir from 
the commencement had conclusively proved the 
wisdom of this, and in these views he has been 
long supported by the Government establishments 
of Padua and Milan, as well as by the opinions 
of experts and practical sericiculturalists in both 
France and Italy. 

The time had not yet arrived for cultivating 
silk commercially from eggs raised in Kashmir; 
he had recommended Mr. Walton to try this a t  
first, but on a small scale only, and it was 
somewhat curious to learn that each experiment 
had failed in consequence of the prevalence of 
pebrine in Kashmir. 

The progress under the present system in 
Kashmir had been marvellous, and pointed to 



'3' 

considerable profit, both in the immediate past, 
the present, and the future, and he most strongly 
r~commended that the present system be continued. 

The breeding of silkworms \vas a very scientific 
business, and i t  was difficult to conceive that 
under the ablest supervision the natives could be 
successfully taught, in a large way, to prevent 
disease. He was quite against any system of 
silkworm breeding other than from purchased 
eggs, excepting only very gmdually. The eggs 
that he had assisted in purchasing in Italy and 
France for Kashmir had been absolutely guaran- 
teed to him to be free from pebrine, and he held 
written guarantees from the dealers. RIr. Qralton 
had written to him very favourably of the freedom. 
from disease of the imported eggs, and he there- 
fore advised them, for the present, to let well alone. 

Another speaker stated that the silk was still 
defective, but in the circumstances marvellous 
progress had been made; and the information 
that the Kashmir Government were thinking of 
making over the new industry to a private 
company, had come to him as a great and 
painful surprise. The time had not yet come for 
the enterprise to be handed over to, or, indeed, 
taken over by, a private company, and whenever 
it was passed into private hands it should be 
under arrangements which, while relieving the 
Government of all detailed control, gave them 
a fair share in the profits; and these arrange- 



ments should be subject to revision every three 
or five years. The concessionaires should have 
a kno\vletlge of both silk production and silk 
l~usiness. If the industry n.ns handed over to 
mere company mongers, it would be ruined, and 
the Government greatly discretlitetl. 

He would also point out that there is beside 
the \vaste a serious risk of importing seed as a t  
present. I le understood that the ~lccountant- 
General had already pointetl this out, and he 
was quite right ; for, if tlirough any cause the 
shipment bvere lost, or got chilled on the way 
out, the year would be n blank, as there \vould 
be no time to repeat the shipment before hiber- 
nation had set in on this side the water; and 
once that had begun, the seed would either hatch 
out before reaching the cold in Kashmir, or get 
spoilt before it arrived there from the hiatus in 
the incubation. ;\ typewritten n~en~orandum by 
two of the gentlemen present on the suKject of 
private enterprise versus State conducted industry 
was handed in and is hereto attached. 

Some general conversation then followed on the 
subjects brought forward by Sir Thomas Wardle 
and the others; after which the meeting broke up. 

GEORGE BIRDWOOD. 
26th September, 1901. 

I. We beg to submit the following for con- 



sideration in connection with the proposal for 
making over the Kashmir silk industry to private 
enterprise. 

2. In our opinion it is advisable that the State 
should retain a direct interest in the business for 
the following reasons :- 

(a )  It is not yet known to what extent the 
industry is capable of being developed, 
and, accordingly, it is not possible to fix 
a fair sum for the State to either exact 
or accept for the sale of the monopoly. 
r l  royalty or tax on silk produced might 
be found afterwards either unduly heavy 
or unduly light. In the one case the 
growth of the business ~vould be hampered 
and in the other tlie State kvould not 
receive a fair return for the advantages 
granted. 

( b )  If a great monopoly should grow up in 
which the State is not directly interested, 
the interests of the State and those of the 
monopoly might conflict, and friction arise. 

3. 011 the other hand, there are the following 
disadvantages in the State itself conducting the 
business :- 

A Government is never well placed for running 
a commercial enterprise, for its officials cannot 
have the requisite freedom of action; indeed, it 
would be hardly ~varrantable for them to act in 
the same way as mercantile men with experience 



of their trade, and with their own money at 
risk. With Government working, the control of 
expenditure must rest with the finance authorities, 
who must frequently find difficulty in determining 
whether the recommendations of the silk depart- 
ment should be adopted or not. In the present 
case we gather that the following difficulties have 
arisen, and these axid others can hardly fail to 
occur from time to time. 

( a )  Rloney is difficult to be had \\.hen suddenly 
wanted, as nlay often be the case in a 
business of this sort. 

( b )  Sanction for additional assistants is with- 
held though necessary for proper reeling, 
and thereby the value of the silk may 
be lessened by 10 to 15 per cent. 

( c )  Estimates are cut dolvn and a large increase 
of good business is thereby likely to be lost. 

(ti) Estimates on an excessive scale may be 
passed. At present looking to the quantity 
of seed bought, and the silk produced, 
it is evident that a large portion of the 
seed is lost, which shows extremely bad 
education, and a great expense could be 
avoided if the natives were better in- 
structed in the work. 

In our opinion the best course is that the 
State should retain a direct interest in the 
business, but that it should rid itself of all 
control and nlanagernent of it, and hand it over 



on payment of an agreed sum to be conducted 
as a private enterprise, the profits to be divided 
in proportions to be arranged, between the State 
and the concessionaries. 

This course would best secure the good man- 
agement and expansion to the utmost. of the 
industry. It would free the State from the 
difficulties and risks of running the business on 
its own account, for it should be provided that 
the State cannot be called upon to pay any 
losses. Moreover, in our opinion the profits which 
the State would receive would in all probability 
much exceed any profits i t  would make under 
the present system. 

5. The power of recalling the concession after 
a fixed number of years, and on fair terms, 
should remain with the Government. 

6. The concessionaries should have a knowledge 
o f  both silk production and the silk business. 
If the concession were handed over to company 
promoters the result would very probably be the 
ruin of the industry. 

These six clauses were submitted to the India 
Office after the Meeting and constitute a hfem- 
orandum embodying the views as to private 
enterprise of hlessrs. Henckell DuBuisson 6 Co., 
of London and hlessrs. .-Inderson Wright 6 Co., 
of Calrutta. 



CHAPTER XII. 

A CONFERENCE (THE THIRD)  O N  SERICICULTIvRE 

HE1.D XT T H E  RESIDESCY, SHIN.\C;\It, OK FRIDAY, 

hlXY IST, 1903, IN T H E  PRESENCE OF T H E  RESI- 

DENT IN KASHAIIR, DUIIING T H E  VISIT OF SIR 

'I'HOblAS M'AIIDLE. 
- 

P KESESI '  :'" T h e  (;overnor o f  Knshrnir ; Major 
J. I,. Kaye, Settlement Commissioner; Rlr. 

F. :\nderson, Accountant-General ; hlr. \\'alton, 
Director of Sericiculture. Sir Thomas 1Y:lrtlle 
also attended the meeting, by special invitation. 

Read proceedings of the last conference of 8 th  
September, 1902. 

The  following matters came under discussion. 

I .  t 1 - 2 .  Seed has been sent to the Ramband 
'rahsil for this year. Sir T. \\'ardle is opposed 
to  the idea of raising industrial seed in the 
country, but thinks tha t  a small  experiment may 
contiliue to  be made wi th  portion o f  this seed. 

The Ilevenue hlrmher of Council was unahle to he present, 
but h ; ~ s  since 5ignificJ hi< assent to a11 the decisions arrive13 at  
in this Conf-rrnc:. 

Iiefcrence to previous meeting%. 



Decided that a portion of the seed produced 
sllould next year be sent, after microscopical exam- 
ination, to another part of Kashnlir to be reared. 

2. 41-6. Mr. IYalton has sent seed to the 
'Tahsildar of Ramband and Kishtwar, and about 
IOO rearers are being employed in these two tahsils 
this year. 

hIr. Ilralton will shortly get full particulars 
from the Governor of Jarnrnu. 

r-1 few rearers in Blladra\vah have also been 
given seed. 

Decided that Mr. IValton should report progress 
and results after six weeks. 

3. 1z 11-1. Seed has been distributed on the 
principles approved, to a largely increased number 
of rearers. 'I'lie total number of rearers is likely 
to be fully 10,000. 'The Committee expressed 
approval. 

4. Decided that 24 maurids be obtained for 
next year instead of 2 0  niaunds, and that the 
Director get half a maund of It~tlian seed from 
Italy to experiment with. 

Rearing. 

j. '$ 11-3. In this para. 20,00,000 strong young 
plants should be .,oo,ooo. 

'The number has nowr been raised to 3,15,ooo, 
exclusive of Verinag. 

Tlle Verinag nursery, ho\vever, is found to be 

0 Reference to previous meetings. 



damp, and may have to be abandoned. The same 
number of trees will be planted in one of the 
other places. Mr. Peychaud will be asked to 
continue the process every year. 

Sir T. Wardle's severe criticisms of the manner 
in which the mulberry trees had been damaged 
by the loppings for feed last year, and by the 
unscientific pruning this year were considered. 
As regards the latter, the Resident stated that he 
had enquired into the matter and had ascertained 
that the Governor of I<aslimir, in spite of several 
letters from the Director of Horticulture, had 
delayed the issue of orders until much too late 
in the season, and had then issued urgent orders, 
which led to the pruning being carried out in a 
hurried and careless manner. 'The damage that 
was being done had, however, been discovered 
before i t  had gone very far, and was promptly 
stopped. It was agreed that the so called pruning 
had chiefly taken place along the river and roads, 
where it was most noticeable, and had not had 
time to extend to villages a t  a distance, before 
i t  was stopped. This opinion has been verified 
by further enquiry. 

In regard to loppings for feed, it was stated 
that the villagers were allowed to cut branches 
much too large, but the complete prohibition of 
cutting as advised by Sir Thomas IVardle would 
be dangerous to carry out in Kashmir, where the 
people have no ladders or rearing nets, as in 



France, and that the worms might not get sufficient 
air and ventilation if leaves only were to be picked. 

Decided that for this season lopping for feed 
should be restricted to shoots not thicker than a 
man's finger. 

As to pruning that this should ordinarily be 
done in Sawan as already directed; that Mr. 
Peychaud should be asked to tour a t  that time 
this year, to instruct the villagers in the right 
method of pruning, in all Tahsils if possible ; 
that for the future an Assistant to the Director 
of Sericiculture should be appointed who should 
be a qualified Forest Officer, on the ordinary scale 
of pay for Sericiculture Rssistants, with fixed 
travelling allowance. His duties will be to super- 
vise the Inspectors of rearing, of whom there are 
now three in each 'I'ahsil, to prevent undue lop- , 
ping of trees for feed, to instruct the people in 
pruning, to see that their rearing houses are kept 
clean and in good order, and to give them 
general advice as to methods of rearing. 

The committee would also place under this 
officer and the inspectors the village nurseries, 
which are not, under present arrangements, work- 
ing well. The 'I'ahsildar would be required to 
see that any matter which the Inspectors could 
not themselves put right were duly carried out 
by the Lambardar. 

Sir Thomas \i'ardle suggested that the attention 
of the omcer should be specially directed to the 



cultivation of the white mulberry and the 
" bedana." 'I'he Committee accepted this sugges- 
tion. Mr. Peychaud has reported that great 
numbers of the "white mulberry" are already in 
his nurseries. 

6. The question of rewards for rearing was 
considered. 

Decided that rewards should not be given to 
'I'ahsildars and Lambardars, but that prizes should 
be given to rearers, who have their silkworms and 
arrangements in best order, and to Lambardars of 
villages which, on the whole, show most care in 
treatment of trees and in care of the worms. 

llreighrnent and Stovage. 

7. {' 111-1. Accountant-General reports that lie 
has considered the opium rules, but is of opinion 
that opium being a very valuable commodity in 
small bulk, the conditions are very different and 
the rules are much too elaborate to apply. 

'I'he Committee consider that the best system 
is, that the cocoons as brought in, should all be 
weighed out by assistants, n.hose accounts should 
be recorded by tl~emsel\~es, and by n clerk, in the 
vernacular, the results being entered a t  once in 
the tally book, and thence transferred to the 
Filature Account Books. The u,eighments last for 
twenty days, and the present arrangements for 
sul~ervision are regarded as desirable. There are 

* Reference to previous meetings. 



three scales, and if, owing to the new filatures, 
additional assistants are necessary, the inspection 
work in the filatures can be entrusted for this 
short period to the assistants not employed on 
weighments. 

8. 111. (2) (First meeting). Decided that the 
payments by results is sufficiently secured by the 
varying amounts produced by different rearers from 
the same amount of seed, though men who bring 
in inferior cocoons are paid a t  Rs. 10 per maund, 
or some figure lower than the average rate, and 
these men are further punished by getting less 
seed next year. 

g. A question raised by the Resident, of keep- 
ing the cocoons o f  different Tahsils separately, in 
order to test by results the silk produced in 
different localities, was considered. 

Decided that a sufficient quantity of cocoons 
from each Tahsil should be kept separate and 
treated separately throughout, for experimental 
purposes: and that the results in value of silk 
produced from each, should be duly reported by 
the Director. 

10. 111-4. One! skchoir has been provided by 
the Public Works, but the cost of this is still 
not reported. State Engineer to be asked to 
expedite this. Seven skchoirs a t  Rs. 2,500 each, 
have been ordered from Hari Ram & Co., of 
Rawal Pindi ; one has arrived and two are on 

* Reference to previous meetings. 



the way, and four are to leave on the 15th 
May. The boilers and engines and fans left Pindi 
on ~ j t h  April. 'The State Engineer has been 
requested to expedite the erection of the skchoirs 
and boilers in place. 

Director to be asked to report on the Hari Ram 
sCchoirs after they have been used this season. 

Rcel ing and Filat tlves. 

I r .  "IV. 2, 3. The additional Filatures for 
which a t  the last meeting it was decided to 
make provision, are approaching completion, and 
are single storied buildings with excellent venti- 
lation. The engine houses are not quite complete, 
but the State Engineer has been pressed to push 
these on, and also to put the boilers, ivl~ich have 
arrived, in place. It is anticipated that the four 
filatures will be all ready, and in working order, 
in June. 

Decided that immediate steps should be taken 
for the insurance o f  these new buildings. 

12. " IV. I & 2. Various proposals for economy 
of working were next discussed. The Director 
reported that the experiment of putting up n 

verandah for fifty basins had been tried, but that 
the effect was to darken the interior of the 
building, and make it more diffcult for the reeler 
to see flaws in his silk there, while in the ver- 
andah itself the worltmen had to sit with their 

* Reference to previous meetings. 



faces towards the light, whereas for proper detec- 
tion of duvet, &c., the light should be behind. 
The State Engineer had also reported that the 
construction of the verandahs, considering the 
smaller number of basins for which room could 
be provided, would be scarcely less expensive 
than the construction of new filatures. 

The Committee decided that the verandah ex- 
periment was not likely to prove economical, but 
that the Director should submit a special report 
on the value obtained of the silk wound in 
the verandah, and in the filature immediately 
opposite the verandah. 

In regard to  electric lighting, expert opinion is 
to the effect that . i t  is bad for the quality of 
the silk, a view which is fully endorsed by Sir 
Thomas Wardle. The Resident pointed out that 
the use of electricity would, however, be in many 
ways advantageous e .  g. for power-reeling, a 
form of econony which is strongly advocated by 
Sir Thomas Wardle. The Accountant-General 
pointed out that electric heating should also be 
considered. At present the consumption of fuel 
is enormous, and it would in time, as the industry 
grew, constitute a great danger to the forests of 
Kashmir, or to the industry itself, and that this 
danger would be greatly reduced, i f  not altogether 
avoided, by the application of electricity for heating. 

Decided that the first experiment towards 
economy of working be directed towards power- 



reeling, and the application of electricity both for 
reeling and for heating, and that State Engineer 
be aslced to consider the question of providing 
water-po~ver for the purpose, and further tl~irt 
hiessrs. Osler Rr Co., Kilburn cP: Co., and hlessrs. 
Octavius Steel I)e addressed by him for full 
information with regard to methods of electric 
heating. 

13. V. 2. The Resident pointed out that 
owing to the heavier sno\vfall this winter, there 
would probably be no difficulty this year in 
floating timber clown the Dudhganga, and that 
the Conservator of Forests had informed him that 
a large supply of fuel rvas to be brought in by 
this river. 'She State Engineer \vould, ho\vever, 
consider the question of can:ilisation of the Dudh- 
gang" together with the subject of providing 
water-power near the filature, and probably both 
schemes would be \vorked together, though electric 
heating could bc arranged, the necessity for pro- 
viding water-carriage for fuel for the filatures 
~vould  be less imperative. 

Establ ish~nent .  

I .  I .  Ilecided to urge Revenue hlember to 
nominate scriciculture apprentices ~vi thout  further 
tlelny, and that the number ought to be a t  least 
five. 

Alean\vhile the necessity of further European 

* Rderence to previous meetings. 



supervision to supervise lvork in tlie additional 
filatures is incontestable. Sir T. \\'ardle ilrgetl 
tlie vie\v takcn in his Report that there slioultl 
be one European assistant to  each filature builtl- 
ing, but the Resident pointed out that  in view 
of the eventual appointment of high class Native 
supervision, so large an  increase was not desir- 
able. Tlie Director reported that Air. Phillips 
had resigned his appointment. 

Decided that two  more European assistants 
should be engaged, one to replace hIr. Ptiillil~s 
and one additional, thus securing one such assistant 
to  every two filatures. 

hlr. Phillips having resigned, a t  present there 
are only three not four. 

15. Sir T. \Vardle's proposal   bout sending 
young men to Frarice to be trained lvas con- 
sidered. The  Resitlent pointed out that this 
\voulcl secure nien with previous training, but 
could not be carried into effect this season, 
whereas the question of appointing additional 
assistants was immediate. 

Decided to accept proposal in regard to  one 
such assistant, and t l ~ a t  o f  the two to be no\\- 
engaged in India, one slioulcl be engaged perman- 
ently and the other temporarily. 

16. The Settlement Comn~issioner raised the 
question of house acconimotl:~tion. 

Decided that  a house with accommodation for 
four assistants should be built on the site origin- 



ally selected for that purpose in time of Sir A.  
Talbot. 

Sale. 

17. " VII. The Commi ttce agree unanimously 
that the silk should continue to be trusted to one 
agent only, and that all business opinion is 
against giving it to more than one agent in 
Europe. hlessrs. Durant Bevan have done very 
nlell, and the Committee decide not to divide the 
produce but to continue to entrust it to them, 
as a t  present, as sole agents in Europe. 

IIThen the silk is suficicntly good for the 
American market, the question of employing a 
separate agency for America can be considered. 
Sir T. Wardle can advise as to this. 

18. hlr. IIralton laid before the Committee a 
letter from hlessrs. Ilurant & Co. with a com- 
plaint about crrtain of the silk supplied being 
moth-eaten. This complaint :~ppears to be only 
from one buyer, and applies only to bales bought 
by him. No complaint has been received about 
other bales sent a t  the same time. 

Decided to lvait another letter from Rlr. F. 
Durant who is going to call a t  hIarseilles, on his 
way to England, to look into the matter. 

This is the first objection ever received of the 
kind. The bales are packet1 in ~vaxcloth and 
gunny. The bales complained of were dispatched 
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a t  different times, during a period extending over 
four months, and no other purchaser has com- 
plained. 

Acconnts .  

19. I - i .  Mr. Anderson thinks that the 
accoullt forms are suflicie~it, and might indeed be 
simplified. 

The stock of silk has been checked. 'Tl~e forms 
have been in use for sis months, and have been 
found to be suficient with some simplification. 

The ~Iccountant-General proposes stock should 
be taken twice a year, a t  the end of the official 
year and in June, in order to check a t  a time 
when the cocoon stock is likely to be low. 

Profiosals A fifiroved. 

20. I - i i .  Rules for regulating the power 
and position of the Director have been passed 
ant1 approved. 

21. The ~~ccoiintant-Cieneral laid on the table 
a statement o f  account (copy attached) showing 
that since Samvat 1954, tlie business now showed 
a profit of Rs. 6,03,308-10-3, inclusive of part of 
commission due, o r  a return in six years of I 17 
per cent. on the capital expenditure. During the 
present year the actual cash receipts, exclusive of 
stock and sums due but not yet cred~ted in the 
Treasury, had for the first time, exceeded the total . . 
\\-orl<ing expenses. I he cocoons in stock had 
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beell valued a t  Rs. 15 per maund only, whereas 
their value when converted into silk, is likely to 
be much I~igller, so that the estim:~tc of profits 
is, i f  anytl~ing, below the mark. 

The  account was explained by the :lccountant- 
General and accepted. 

22. The t\ccountant-General laid before the 
meeting a proposal that the value of silk should 
be realised from the agents a t  once, instead of 
after three months interval. The State would, by 
this, lose the discount, but as the rate of interest 
in India is generally higher than the bank rate 
in England, i f  the money were put out to interest 
immediately on arrival in India, there would be 
no  loss, and the State ivoulcl avoid any risk 
which might arise from the money being left 
unsecured in the liands of the agents during the 
three months' interval. 

1)ccided thnt the agents should be asked to 
realise a t  once, tlie .4ccountant-General being 
responsible for putting the money received out to  
interest a t  once. 

Misccllaneorrs. 

23. Employment of female labour. 
Ilccided that the reelers and turners should be 

informed thnt if they wish to bring their women- 
kind to work with them, thereby adding to tlie 
family earnings, they \i.ould be permitted to do so. 
Arrangements would be made for the male and 
female members of one family to  work together 



24. New filatures. 
Decided that the State Engineer be asked to 

select a site for a .  filature a t  Anantnag, and to 
report within four months whether it could be 
worked with electricity, and to prepare estimates 
of cost, both for n filature worked by steam, and 
one worked by electricity. The estinlate might 
be for a filature of 300 basins. 

25. Vote of thanks to Sir 'T. Wardle. 
The Resident said tliat Sir T. \IJardlc, ever 

since 1896, llad taken tlie keenest interest in the 
industry, and had offered the most disinterested 
advice. He had no\v come out to Icashmir a t  
his own expense, and had written two reports 
which were with members (copies attaclietl) in 
whicli he had entbodied his vielvs on the \\hole 
subject. Most of Sir 1'. \Vardle's suggestions had 
been accepted by the Committee. 'I'lie Resident 
thought tliat the industry was llluch irltlebted to 
Sir T. \Vardle for the help and counsel he had 
given for so many years. 

Resolved tliat tlie Resident's remarks be endorsed 
and a vote of thanks recorded to Sir T. Wardle. 

Extract frorn an CTn-Oficial A70te dated the 1st J lay 

1903, front the Acco~~tltant-Ger~eral, Kashnzir State, 

to the Resitlent in Kashmir. 

Preliminary Halnnce-Slieet o f  Silk Industry from 



Samvat, 19j4 (1898), to  end of 1959 (13th -April, 

'903). 

In Rupees. In English 
money. 

Rps. A. P. A s .  d. 
A. Capital ... ... 5,16,320 9 I 34,421 6 8 
B. Working expenses I j,07,895 8 9 113,859 14 8 
C. Profit ... ... 6,03,308 10 3 40,240 8 o 

Rps.z8,27,jz4 12 I £188,521 g 4 

D. Block ... . . . 4910,935 12  10 27,395 13 4 
E. Cash receipts ... I j,26,261 I j 3 I 15,084 I 4 
F. Stockin hand ... 6,90,327 o o 46,021 1 6 0  

"Rps.28,27,524 12 I K188,501 10 8 

Out of profits, Rs. 3,476-6-0 have beell dis- 
bursetl as part of tlie comi~lission due on profit 
of earlier year's \\orking. .I further sum is no\\- due. 

\\'tien all profits 111 connection with the accounts 
for 1 ~ 5 9  are settled, a revised balance-sheet \\-ill 
be issued. 



CHAPTER XIII. 

PROCEEDIXGS OF THE FOURTH CONFERENCE ON 

SERICICI'LTI'I<E, HELD AT THE RESIDENCY, SItIN- 

AGAR, ON 'rHUIISDAY, OCTOUEK Z Z N D ,  1903, IN 

THE I'KESEKCE OF THE IIESIDEXT OF KASHhIIK. 

RESENT: General Raja Sir hmar  Singli, P K.C.S.I. ; K. U. Gliulam :\limed Klian, 
Revenue Member, Kashmir State Council ; RIajor 
J. L. &ye, Settlement Comm~ssioner ; Pandit 
hlan RIoliarn Nath Kaul, Governor of Knstlrnir ; 
Mr. C. RI. R. I;ielcl, State Engineer; Mr. F. 
Anderson, r\ccountant-General ; RIr. C. B. Walton, 
Director of Sericiculture ; hlajor A. I;. Bruce, 
Assistant Resident. 

Read proceedings of tlie last Conference held 
0x1 the 1st May, 1903. 

The follo\ving matters came under consideratioxi. 

Seed. 

I.-I.':' Mr. Walton reported that the cocoons 
raised in the Ramban 'l'ahsil had been subjected 
to microscopic esrun~ination, :t~id t l ~ c  seed \\.as 

found to be tainted wit11 disease and unfit for 
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distribution as " Industrial seed" in any portion 
of Kashmir as \vas decided a t  tlie last Conference. 

Decided, that the danger of using tainted seed 
could not be overestimated and that the cocoons 
should be used for reeling and not for seed. 

2.-3.:~: The actual number of rearers this year 

was 10,898, as against 8,158 in 1902, and the 
average amount of seed per rearer 2.34 oz. as 
against 3'12 oz. in the preceding year. Owing 
to unpropitious climatic condttions the seed had 
to be distributed later than usual and the crop 
suffered from excessive heat, as \\ell as frorn 
abnormal colt1 follo\~ing rain. 'The total crop of 
the ycar \\,as rnore than 25 per cent. less than 
in 1902, the decrease being clue to the above- 
mentioned cnuses, in spite o f  the larger number 
of rexrers arnong whom the seed was distributed. 

'l'lie Resident has brought to notice, that tlie 
:rmount of seed given to some rearers is still 
too large. 'These men again distributed the 
a~i iou~i t  they are unable to rear themselves to 
" kr~shtkars" and take a portion of the crop frorn 
them. 'I'his is objectionable. No one man should 
be given a larger amount of seed tharl he can 
rear himself. 

'I'he Settlenlent Commissioner also brought to 
notice, that when distril~uting seed, sufficient 
attention was not paid to tlie supply of mulberry 
leaf available in each village. Sometimes a 
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village possessing few mulberry trees was given 
an amount of seed for \vhich feed in the village 
was not available and that in neighbouring 
villages the amount of feed was only sufficient 
for the seed. This leads to continual disputes 
among the rearers, and as the total amount of 
feed available in the neighbourhood is insufficient 
for the seed distributed, the crop consequently 
suffers. 

Decided that, especially in' view of the larger 
amount of seed ordered for next year, every 
attempt must be made to still further increase 
the number of rearers and that now that the 
industry has gained popularity, the Director must 
give special attention to the capacity of each 
individual rearer and to the amount uf mulberry 
leaf available in each village ~vhen deciding tlie 
amount of seed to be distributed to the rearers. 

3.-4.5 The extra amount of seed decided un 
a t  the last Conference has been purchased and 
has arrived. 

4. The Resident noticed that there were a 
a considerable number of mulberry trees in the 
Kaoshera Tahsil Jammu and that operations might 
well be extended to that tal~sil. 

The Director stated that he was in communi- 
cation with the Governor of Jammu on the 
subject. 

It is noted that the secd will probably have 
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to be distributed earlier in this tahsil and the 
Director should determine the proper time in 
communication with the Governor of Jammu. 

Reaving. 

5.-5.@ Owing to the recent floods the Director 
of Horticulture was unable to proceed to each 
tahsil during the month of Sawan to superintend 
and give lessons in pruning. He has promised 
to visit each tahsil during the winter months 
and direct pruning operations where pruning may 
be found necessary. 

Decided that the Director of Horticulture should 
tour in the winter months as promised. The 
Committee would note, hokvever, that, as trees 
pollarded during the winter will be useless for 
the supply of leaf during the ensuing spring, 
pollarding should only be effected to a limited 
extent, and in villages where the number of 
mulberry trees is very large. 

6.-5."' The Settlement Commissioner brought 
to notice that the damage done to mulberry trees 
by rearers felling large bougls is still very great. 
Practically no attention was paid to the orders 
directing that no boughs thicker than a man's 
finger should be cut. The Ins1)ectors of rearing 
do not seem to perform their duty in preventing 
such damage. \\'he11 the damage done to the 
trees has been excessive, punishnients have been 
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given this year and it is hoped that the effect 
of such punishments may be apparent in more 
careful lopping for feed next year. 

Recorded. 
7. The Revenue hlember having brought to 

notice that the large amount of mulberry leaf 
available in the 1)achigam Valley \vas not avail- 
able for use by the rearers, correspondence on 
tlie subject has been conducted with the respon- 
sible otxcers. Colonel \Yard, as officer-in-charge 
of the State Shikargahs, has agreed to allow leaf 
to be taken from the Dachigam Valley and is 
in correspondence with the Lkector on the subject. 

Decided that the 1)irector of Sericiculture should 
notify to the Vice-President the dates during 
lvhich mulberry leaf is required from Dachigam. 

8.-5.';' In accordance wit11 the recommendations 
made a t  the last Conference, the State Council 
have sanctioned the entertainment of a forest 
trained assistant. 

'The Director 11as 1le:irtl from the Superintendent 
of the I>ehra Forest School that a suitable trained 
man may be available nest hIarcli and is in 
communication wit11 the Conservator General of 
Forests on the subject of tlie entertainment. 

The action so far taken is approved, and it is 
hoped that tlie matter \\.ill be settled before the 
close of the winter. 

g.--b.ij 'I'lie Director of Sericiculturc expressed 

Q Reference to Proceedings of 3rd Conference. 



his inability to frame any suitable proposals for 
the grant of rewards to rearers and lambardars. 

The new Forest Assistant when appointed will 
be asked to give his special attention to this 
question of rewards. 

10. The Resident pointed out that the question 
of State-built rearing-houses had been left over 
for further discussion after the results of the 
present year's crop was known (vide Proceedings 
of 2nd Conference 11-2). 

In his opinion large Ilouses, in \vhich a number 
of men would rear silk-worms, were not required. 
These are difficult to keep clean and it is doubtful 
whether the rearers \vould make use of them. 
He \vas inclined to advocate the building of 
small houses sufficient for one man. These could 
be left to men whose objection to taking seed 
is that they have no room for rearing. The rent 
could be recovered from such rearers' cocoon 
payments. 

Or, as an alternative suggestion, lie \vould 
suggest that loans might be given by the State 
for the building of such houses, the sums advanced 
being recovered in the same way in t\vo or 
three years. 

The Committee are in favour of the second 
proposal coupled with the condition, that the 
lambarclars are held responsible, that the money 
is applied to the purpose for u,hic.h it is advanced 
and that the amount in each case does not exceed 



Rs. 50. ?'he loans given in the first year nrould 
be free of interest. 

Tl 'e ighn~ent  a n d  S to rage .  

11.-10. The engines and fans supplied for the 
new sCchoirs by Messrs. Davidson Rr Son have 
not worked satisfactorily. IYhether the defects 
are due to faulty installatic~n or to inherent 
faults in the machinery is being tested. I'nder 
the sanction of the State Council the suppliers 
are sending up a Inan to examine the machinery. 

The s6choirs supplied by hIessrs. Hari Ram Rr Co. 
have given satisfaction. 

Recorded. 

R e e l i n g  a n d  Filat lrres. 

rz.-rr.!E The four new filatures have been 
completed since the last Conference and are now 
in use. Two of these buildings have been set 
apart for women reelers. The buildings have 
been insured. 

Recorded. 
13.-12." In regard to the adoption of elec- 

tricity for power-reeling and heating, the State 
Engineer reported that he would furnish a note 
on the subject. (Vide Appendix). 

The Committee decided that the experiment 
should be made but that the question of the 
application of electricity should await the develop- 
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ment of the general \vater-power scheme now 
under consideration. 

14.-13.':: T h e  questions of the canalisation of 

the Dudhganga, and o f  providing water-power 
near the filatures, are being considered in the 
Public \fTorks Department in cnn~iection with tlie 
Flood Spill-cliannel scheme. 

'The canalisation of the I)udhgnnga, might be 
prepared but should not be carried out until the 
experiment in electric Iieating has been made. 

15. Pending the elaboration of scliemes for 
improving the carriage of fuel to the filatures by 
water or for the adoption nf electric heating, a 
tramway has been laid down to connect the 
filatures with the river, this has proved a great 
convenience and economy in the transport of fuel 
from the ghat by the Ida AIandi to  the silk 
factory. Tlie line nras damaged by tlie floods 
but is now repaired. 

Recorded. 
16. Tile experiment in power reeling, the power 

to  be generated by the skchoir engirie, has not 
been tried. The State Engineer, in accordance 
with the decision arri\?ecl a t  by the Committee 
a t  the Second Conference (I'roceedings of Second 
Conference IV. 3.) prepared an estimate for a 
separate shed to contain 20 basins. 'I'hc estimate 
amounted to Rs. 4,073 and this was consideretl 
a large sum to pay for the experiment. The  
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question of applying power to 20 basins in one 
of the present filatures was suggested, as an 
alternative, and the State Engineer was asked to 
have a revised estimate prepared on those lines. 
The estimate has not yet been received. 

Decided, that the State Engineer will frame a 
new scheme for the experiment in power reeling, 
making use of existing buildings and machinery 
as far as possible. 

17. The Committee notice \vith pleasure that 
continued improvement is taking place in the 
quality of the reeling, as evidenced by the prices 
obtained for the silk. In 1901 the average price 
per lb. was only 13s. 3d. In 1902 the better 
silk realised 15s. per lb. (vide Proceeding of 
Second Conference IV., I.) The last sales reported 
this year show that the price obtained has now 
reached 16s. I I ~ .  per lb. This high value proves 
that the Durbar is getting an excellent return 
for the money expended on extra supervision. 

The Committee whilst noting with satisfaction 
the high prices realised suggests that Messrs. 
Durant Bevan R. Co. be asked to quote the prices 
realised by silk of the same denier from Italian 
and French filatures in the same years. 

Establishment. 

I~.-I.+."' In accordance with the decision of 
the last Conference, the Revenue hlernber on the 
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~ o t h  June last selected five candidates for train- 
ing in sericiculture \vork. 

I .  Thakar I>as nali. 
2. I'undit :Iftab Icaul. 
3. Pundit Shiv Ram. 
4. Pundit hlaheshor Jcaul. 
5. Khawaja Ghulam Rlohi-ud-din. 

These men have now been in training for four 
~nonths.  The Director reports that these are 
absolutely useless and recommends their dismissal. 
He states that  they are not men of the right 
class, have not the educational qua1ific:itions laid 
down by tlie Second Conference (Proceedings of 
Second Conference VI., I , )  and do more harm 
than good, being unable to command and only 
give incorrect orders. 

He xdvorates the promotion of the Head 
Filature Inspectors to  the post of native assis- 
tants, as these men are trained, will see orders 
carried out and are of just a s  good family as  
the candidates deputed ~vhi le  such promotion will 
encourage good work. 

Decided that the candidate who  has given least 
satisfaction should be dismissed but that the 
Director should give the others a further trial 
punishing them when necessary in order to enforce 
discipline. 

19.-15.~i> Sir Thomas \Vardle intimates that he 
has selected in Europe a hIr. Tl lo~nas as an 
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assistant and sent him to France for training. 
His training will be conipleted and lie will I)e 
available for appoint~lient about Rlarcli, 1904. 
Sir Thomas has enquired whether the State lvill 
defray the cost of his passage from England to  
Kashmir. 

The  Committee advise that the cost of a second 
class passage be paid by the State. 

20.-14.'ii Accordi~ig to the advice tendered by 

the Committee a t  the last Conference, the State 
Council sanctioned the entertainment of one more 
pernlanent European assistant in place pf Rlr. 
Pliilips, resigned, and the engagement of a second 
such assistant as a temporary measure, pending 
the arrival of the assistant selected by Sir Thomas 
II'ardle for training in France. 

hIr. \\:alton reported that he Tvas unable to 
obtain the services of a European assistant on 
the terms offered for temporary employment only, 
and that as extra assist;ince \\.as necessary he 
engaged both h,Iessrs. Xmesbury and Giles for 
permanent employment, subject to their giving 
satisfaction while on probation. 

Mr. II'alton asks that his action be approved, 
and that, in vie\\. of the increased work causer1 
by the opening of the new filatures and the 
extra testing of silk, both assistants be permanently 
employed. 

L)ecided that the position as  already arranged 
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by the Committee be carefully explained by 
the Director to hlessrs. Xmesbury and (;ilcs 
as the services of one of them, unless 
vacancy occurs in the meantime, will probably 
have to be dispensed \vith. The temporary 
appointment of one assistant as sanctioned a t  
the third Conference was intended to be for 
one year. 

21. The sericiculture assistants have sent in 
a memorial setting forth that, in consideration of 
the long liours of work taken from them, tlie 
present rate of salary offered by the Llurbar 
(Rs. 150- 25- 300-)  is too small and asking for 
more generous treatment. 

Decided that no sufficient grounds have been 
disclosed for an Increase of salary. 

22. The calculation made by the Accountant- 
General of the amount of commission due to the 
Director up to tlie end of Samvat 1959 was laid 
before the meeting. 

Decided that the ~2ccountant-General be asked 
to re-examine the figures for tlie first two years 
1954-55 with a view to accertaining the exact 
loss which has accrued to tlie State during those 
two years and \vhich should not be taken into 
account in calculating the Ilirector's profit. Sub- 
ject to this proviso the Ilirector should then be 
called upon to elect \vhether he accepts hlr. 
Anderson's figures as they stand, or the method 
of calculation adopted by hlr. Pritchard. 



Sale. 

~ 3 . ~ 1 8 .  \Tit11 regard to the complaint of certain 
silk having been received moth-eaten, enquiry Ilas 
shown that the damage caused was by friction 
in carriage and not by moths. 

Although every endeavour is made to pack the 
bales in such a manner that the silk may not 
be rubbed, it is very difficult to ensure that such 
damage is not caused during the long transit 
to Europe. The portion of the journey most to 
be feared is that between Srinagar and Ra~va l  
Pindi by cart. The Director reports that the carts 
supplied by the Imperial Carrying Company for 
the purpose are most unsuitable, being roughly 
made with projecting nails, etc. T o  safeguard the 
silk on this part o f  the journey the Director has 
been in comn~unication with hIessrs. I-lari Ram & Co. 
of Rawal Pindi, who, on condition that all sill; 
and stores required by tlle Sericiculture Dcpart- 
ment are made over to them for carriage, agree 
to build special carts for the carriage o f  silk and 
to charge Rs. $ per maund for transport to Pindi 
instead of Rs. 4 charged by the Imperial Carrying 
Company. 

The Director has .been informed that he may 
make a contract on these lines. 

Recorded. 
24.--17. The improved value obtained for silk 

this year has been noticed ill parag~apli 17 supra. 
The Committee record their appreciation of the 



services of the Agents for the sale of silk, hIessrs. 
Durant Bevan k Co., in this connection. 

Aliscella~zro~rs. 

25.-23.* The introduction of the scheme for 
the employment of female labour in the factory 
has been effected and appears likely to prove a 
success. One and a half filatures are no\v filled 
with female reelers, and though these are of 
course still back~vard, some of the \\omen arc 
now reeling lour skeins. 

The Committee express their satisfaction a t  the 
results obtained in this direction, and note that, 
if the scheme continues to be attended lvith success, 
the dificulty of the permanent supply of labour 
and the retention of skilled hands will be overcome. 

Decided that the filatures be kept open as late 
as possible this year in vie\\. of the scarcity 
prevailing in the city. 

26-24. 'Vhe preparation of plan and estimate 
for a filature a t  Anantnag, to be worked either 
by steam power or electricty decided on a t  the 
last Conference, has not yet been carried out. 
l'he question of the site, which was left to the 
Public Works Department, lias been referred for 
consideration bv the Sericiculture 1)epnrtment but 
no further communication received. 

The Committee note that, in view of the 
shortage in the crop of this year, no such atldi- 
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tional filature will be required a t  present. For 
future consideration the plans and estimates should 
hosvever, be prepared and the State Engineer has 
been asked to arrange for this. 

27. The supply of fibre for the brushes used by 
the cooks is dificult to procure. The old system 
of indenting on village labour to supply the fibre 
is unsatisfactory. The Director states that he has 
been unable to obtain a contractor for the supply 
of fibre. 

'I'he Settlement Commissioner states that he has 
asked the Governor to try and find one or more 
men willing to contract for this supply and to 
put the Director in conlmunication with them. 

Recorded. 
28. The Director reports that the old Serici- 

culture buildings a t  Chirpur and Raglinathpura in 
charge of the Sericiculture Department are no 
longer required and might be dismantled. 

The Settlement Conlmissioner states that he has 
addressed the Revenue hfernber with a view to the 
buildings in question being taken over by the 
Revenue Department or dismantled as suggested. 

The Committee agree that the buildings should 
be clisma~ltled and the chaukidars brought under 
reduction. 

29. The quest~on of the introduction of silk- 
weaving in Kasl~rnlr advocated by Sir T.  Wardle 
was discussed. 

Decided that enquiry be made frcm leading 



firms in Bombay as to the value of the silk after 
it has been woven as compared with the raw 
article. If the results of the inquiry are satis- 
factory a dozen looms might be started a t  some 
central place near the filatures and Mr. Stott 
engaged on the terms proposed. 

=Ijjendix to the jroceedings of the Fotivth 

Conference on Scriciculture. 

Note by G. AI.  R. Field, State Engineer, on tlie 
question of heating the water in the basins by 
electricity in the Silk Filatures, Srinagar. 
I .  Some little time ago the Resident in Kash- 

mir asked rile to make enquiries regarding the 
heating of water in tlie basins a t  the silk filature 
by electricity I took up the matter but was 
quite unable to find anything about it in the 
Indian catalogues. I therefore \\.rote to several 
of the largest firms in Calcutta and received 
some replies. But they were all very unsatis- 
factory. No one seenled to know anything about 
sucll ;I process nor could they give me any infor- 
~n;ition. Several firms asked for more particulars 
and these were supplied but up to date no 
~nformation has reached me. 

On the arrival o f  Nr. Sinikin, the Electrical 
Engineer, I discussed the matter with him. He 
told me tlwt as far as he \\as aware very little 
Il;ld 1)cen done i11 this direction in England or on 
tlie Uuntinent. That the apparatus was very 



expensive and uncertain in its application. The 
breakdowns were frequent and restorations difficult 
and expensive and in fact almost prohibitive in a 
place like Kashmir so far removed from any large 
m5nufacturing towns, etc. 

3. There are two obvious methods by which 
the water can be heated. 

(I.)  By heating water in the boilers as a t  
present only using electricity instead of fuel. 

(2.) By heating water in the basins by means 
of electric currents passing through the filatures 
on wires. 

The great objection to the first method is the 
uncertainty of operation. If a breakdown occurred 
the whole filature served by the boiler would be 
a t  once thro\vn out of work. The repairs would 
be very costly and probably delay the re-opening 
of the filature for weeks or months. 

By the second method if a basin broke down no 
great I~arrn \vould be done, it could easily be 
replaced by a new basin (of which a reserve stock 
could be kept) a t  trifling expense. 

4. On the whole, therefore, the second method 
was proposed as the most efficient. hlr. Sinlkin then 
wrote off a t  once to RIessrs. Crompton St Co. in 
England as being the most likely people to be 
able to satisfy our demands. hIr. Si~nkin sent a 
sketch with dimensions of the existing basins and 
gave full particulars o f  the work to be done, the 
temperatures required and other details. It was 



suggested that each basin should be separately 
heated and tlie current controlled by a regulating 
s\vitch. The resistance coils in the heaters should 
be arranged so that they could easily be replaced 
if injured, and should be as simple as possible. 
hlessrs. Crompton & Co. were also asked if they 
would supply six such basins a t  a very early date 
for experimental purposes. They were also to 
quote approximate cost and power, required. They 
\Yere also asked \vhether it was possible to arrange 
a11 automatic s\vitch \\.hicl~ uould cut off current 
a t  a certain temperature. 'Fo the above enquiries 
no replies have as yet been received though 
expected every mail. 

j. In addition to the above, the Resident in 
Kastimir has inade enquiries as to reeling the 
silk by power instead of by hand. This matter 

. \\as talked over with the 1)irector of Sericiculture 
and he said that he did not think it \vould work 
on account o f  the practical difliculties of control- 
ling and regulating the speed, etc., \vl~ile the 
reelers \\ere a t  the same time handling the 
cocoons and threads. However I discussed this 
nlntter also xvith Mr. Simkin \vho considered that 
\vhe11 he got our basins from Messrs. Crompton 
and Co., the best pl:un lvould be to put a rough 
shcd a t  the electric installation in tlie Basant 
I3agl1 and set up our basins and the reeling 
\\.l~eels in connection \vith the electric light 
engines. \\Te could then a t  the same time test 



experimentally the heating of ~ v a t e r  in the basins 
and  the reeling by electric power. This sug- 
gestion seemed to  me a very good one a s  it would 
save the heavy expense of the wires out to the 
silk factory. 1111 that we should require would 
be a small motor c o s t i ~ ~ g  perhaps Rs. 600 and 
some s h a f t ~ n g  ant1 a fe\v pulleys. 'I'he expense 
would be t r i l l~ng ant1 thr  esper i~nent  likely to  be 
satisfactory alongs~de the existing engines and 
dynamos. 



CHAPTER XI\'. 

hiY NOTES OX THE I'IIESIcST STATE X S D  METHODS 

OF SERIClCCLTUllll A S D  COGSATE: SUBJECTS 

MADE DCKISG A YISI'T TO I.YOSS AND IS THE 

CEVEXSES, CHIEFLY AT ALAIS (GAHDE), FIlASCE, 

IN FEURUAIIY, 1 0 0 3 ,  EN IIOVTF: TO K.\SHI\IIR, 

BElSG REPORT S o .  I ,  I'IlISTED IS J.\5151U. 

On Cellulur Seed. 

C EL1,UL;IR seed or "graine" are the eggs of the 
silkworm moth IJombyx ~ n o r i  laid in cellules, 

each cellule enclosirig the eggs laid by a fernale 
moth, as  well as  the moth itself. 

'There are  two kinds of cellules (both being 
small openly woven muslin bags), the smooth 
cellule made in frames, and  the dry or \\rinkled 
cellule. 'The latter should al\vays be used as  they 
offer every desirable gu:ir;Lntee to the purchaser. 
One hundred cellules contain one ounce of 30 
graninles of eggs, grnine or seed, but generally 
roo cellules contain 35 to 37 granlnles r)f seed. 
The  former cellule, is calletl the srnootli cellule, 
the latter the pouclietl or \\.rinkled cellule, because 
the latter is pouched o r  folded. .Ill seed should 
be refused escept those sold in po~lclied or 



wrinkled cellules. This is the kind sent year by 
year by hlessrs. Laurent de 1' Arbousset and Son 
to Kashmir. 

The seed sent in this way in pouched cellules 
or bags gives a guarantee, that the moth in each 
cellule has been microscopically examined for 
pebrine, and shows that greater espense has been 
incurred, because each moth has to be crushed 
separately and niicroscopically examined. 

The follo\ving details explain why smooth 
cellules cannot be safely guaranteed. 

The first case is to make a selection of the 
best moths so as to keep ~ i p  the breed and 
prevent degeneration. .In expert employ6 is 
appointed whose tluty it is to select from those 
cocoons chosen for reprocluctioll or breeding, the 
finest couples or moths, male and fernale, and to 
put them into cellule~ ~vhich ;ire called cellules 
of production. \\'hen tlie eggs arc laid, hI. 
rlrbousset and his son solely undertake the micru- 
scopical examination of the moths. 

Only those eggs are retained of \vhich the 
moths have passed a good esamination as to 
breed, freedom fro~ii pebrine and other defects. 

These eggs are then distributed in Var some 
150 miles South-east of Xlais in small quantities 
of about 10 to 25 grammes a t  the most, aniongst 
600 or 700 gro\versfor rcnririg, tvhicll 11:~s become 
a cottage industry. These renrings are visited 
four or five times during the hatching either by 



M. Arbousset or his representatives and the progress 
entered in his books by name of the rearer and 
number of the order. .All the rearings which have 
shown any signs ~vhatever o f  disease during the 
hatching are pointed out and sent to the filature 
on their arrival a t  the cocoonery. Rearings which 
have not shown any signs of disease arrive a t  
one of hlessrs. .Irboussct's oflices. The hlanager 
\veighs the cocoons and separates a t  once one 
kilogmmme. These are counted so as to know 
the n~unber per kilogramme. 

'I'he counting done, the nest thing is to shake 
each cocoon and listen, in order to know ]low 
many dead cocoons there are per kilogramme. 

The dead cocoons are set aside and taken to 
the Director of the cocoonery, \vho opens tlmn 
one by one to find out what disease the chrys- 
alides have died of, whether of flacherie, grasserie 
or muscardine. 

r .  I he number of cocoons per kilogramme is taken 
d0n.n for each rearing and every Manager is 
ordered to report them to t l ~ e  filature. 

Every rearing of the 1-ar race should have more 
than 450 cocoonsper kilogramme. 

Any rearing \vhich has not given a t  least two 
kilogrammes of cocoons fur one gramme of graine 
hatched is rejected also. 

illso every rearing Iiriving Inore tllan 3 per cent. 
of deaths through any kind of dise;lse. :It the 
same time a special Lvoman picks out of each 



rearing the double cocoons (called in Italy doppio 
cocoons), these are wliere t\vo silkworms have made 
one cocoon ant1 in so doing have rendered it 
unreelable. Slie opens them and takes the chrys- 
alides to the ~nicroscopist to be exa~nined. If the 
examination is satisfactory, the sorting of tlie rear- 
i n g ~  is begun. It is done on a very large table, . 

wliere they separate all the satiny-looking cocoons, 
also the saffron or over-coloured cocoons, and all 
tlie small and pale ones bvl-hich have too poor a 
fibre, as well as all the dead or badly proved 
cocoo~is that may be found. 

\Ylien each rearing is thus prepared and sorted 
it is ready to be set aside on the cocoonery to 
wait for the emergence of the first moth and then 
to place them on the frames or shells. 

.As soon as the moths appear and it is possible 
to select IOO couples of them, they are carried 
into the esamination room and put under rnicro- 
scopic examination. If they do not show any 
signs of disease the rearing is admitted into the 
cocoonery. 

If there should be only 2 per cent. of pebrine 
corpuscles found, such niotlis are either sent to 
tlie head office or put into the stifling stove 
attached to the Establishment a t  Uesse. 

This is M. 1,aurent de 1' Arbousset's system and 
knowing for several years his great experience and 
the high confidence in \vhich he is held both in the 
Cevennes, in Var and tlie districts outside France, 



Hungary amongst others, where sericiculture has 
been successfully introtluced, in recent years, I feel 
sure that the best selectiori possible has been made 
from the number of French and Italian dealers in 
silkworm-eggs upon \\Thorn I called when sent 
dolvn to these countrics in 1897 by the Govern- 
ment of India. 

'I'tie result has satisfied the selection as no 
disease has appearetl in Icashmir from any of the 
eggs so supplied. 

I feel certain that it would be a great mistake 
to make any change, more especially as hI. 
Arbousset's sericicultural methods have enabled 
him to supply Kashmir with eggs a t  a much 
lower price than any of his confrhes, French and 
especially Italian. I believe him to be a serici- 
cultural authority thoroughly to be relied upon. 
No such satisfactory results have been obtained 
elsewhere and I should deprecate any change ; but 
a t  the same time selections of other races might 
be tried for cornparlson, especially of Italian and 
crossed breeds. hI. Arbousset informs me that if 
he \yere not also a reeler of cocoons as well as 
a breeder, lie could not be as successful as he is, 
but thanks to 111s filature, he says, he can refine 
his cocoons a,ithout too great losses. This I fully 
believe. He informs me that last year (1902) he 
sent from his breeding grounds in Var 8,000 
kilogran~mes of cocoons for grainage to his filature 
in rllais, 



I have had from the first a written guarantee 
from hI. -1rboussrt for my o\vn satisfaction that  the 
e g g s h e  supplies to Kaslimir are free from disease. 

Hozcl to obtain tlte greatest nz~v lber  of cocoons f v o t ~  
the secd distvibntcd. 

First of all  i t  is necessary t o  keep the seed 
properly sheltered from variations of temperature. 
Mr. \Yalton understands t l ~ i s  perfectly. Then the 
Lvorms should have plenty of space, particularly . . when they are young. I he worlns from I ounce 
o f  seed should occupy a surface of 41 yards, that  
is, the worms from the hatching up  to  the first 
moult. 'I'liey should be kept a t  a temperature of 
23OC. (73OF.) to 25°C. (77OF.) and should have 
four meals in 24 hours and plenty of fresh air. 

Tile right guantily of ee<qs to distribute in the zorork- 

pcof l ' s  houses. 

T h e  quantity should vary arcording to the size 
of the house and the number of the people in it. 
11 family of a Inan and Lvornan having one young 
chlld, could by \vorking well, rear a box of seed 
of 30 granlnles (one ounce);  but they must 
arrange screens or drying poles so a s  to  give t o  
the worms, when they niount the branches t o  
make their cocoon.;, a t  least 50 t o  60 yards of space. 

I f  the f a m ~ l y  consists of one or t ~ v o  older people 
of about 50 years and two children of, say 12 

and  I G  years, these could easily rear two boxes 



or 60 grammes of seed, under the express con- 
dition that thry give a space of IOO yards to  the 
worms \vhen making t l~eir  cocoons. l'he question 
of space is quite as  important as  tlie question of 
numbers. 

Prtcarrfions in fhe Nzdrseries (magnaneries). 

The first precaution to take is to make sure of 

a current of air, a good ventilation, and a t  the 
same time an even temperature of 22°C. (71°F.) 
to 23OC. (73OF.) from the hatching to the first 
moult and 20°C. (68°F.) during the remainder of 

the " education " (rearing) and five days after the 
w.orrns have mounted the branches ('I bruyPre "), 
so that they can form their cocoons under the 
best conditions. 

Tlie litter should be removed two days after 
each moult, and t\vice, if possible, betiveen the 
4th moult and the mounting ; the 2nd day after 
the 4th moult, and the 5th day afterwards. 

Loss is preventible and should never exceed 5 
per cent. hI. :Srbousset strongly advises a tran- 
slation into the Kashrnir language of his printed 
instructions and for each cottage to have it framed 
:ind hung up. l'hesc instructicms I forwarded to 
hlr. Walton some time ago, and, no doubt, they 
have bcen circ~~latecl and acted upon, because the 
loss has not only been wonderfully less in the 



rearing of last year, but the average Iias been 
brought clown almost, if not quite, to that of 
France and Italy where the rearing of silkworms 
is thoroughly understood and the loss of eggs 
during hatching does not, as stated above, exceed 
5 per cent., lvhich is very reasonable and small 
especially when compared with tile loss of newer 
sericicultural countries where the rearing is not 
yet so \\.ell understood as I will show below :-- 

The produce of foroans per ounce of eggs in France. 

One ounce of eggs or 30 grammes should realize 
between 83 lbs. to 88 lbs. of fresh cocoons, equal to 
49 lbs. to 52 lbs. of dry cocoons, or say, I kilo 2 j 0  

grammes of cocoons from I gramme of eggs. 
The cocoons from the fresh state to the dry lose 

60 per cent. of their weight. 22 fresh cocoons 
equal 7.22 dried ones. In countries where the 
rearing is not yet so well understood, such as 
Hungary for example, they obtain only 2% lbs. of 
cocoons from 15 grains of eggs; in Persia and 
Central Asia where the rearing is very inefficient, 
they scarcely could obtain $ a kilogramme T', of 
pound of cocoons from each grain of eggs, \rliilst ' 

on the contrary, in the small silk-rearing districts 
of the Var and the Alps they obtain a t  least 2 kilos 
500 grammes from each gramme of eggs hatched. 

For further suggestions for rearers of silkworms 
see translation of hI. .4rbousset's printed instruct- 
ions a copy of which I have brought. 



Translation of M. Arbousset on losses of sillk7i~orrrrs 
after the fourth nroult, being an i~njortatrt letter in l ip l j~  

to somr questions 1 late& put to him. 

Your letter of June 3rd found me a t  Gonf;~ron 
(Var) during my busiest season in the hatching of 
silkworm eggs, and in the rearing of the lvorms, 
this \\,ill explain the reasons of my delay in replying. 

I understand that the losses of which you com- 
plain arrive after the 4th mue (moult) ; they are 
generally due to ;I heat-wave, or \\.hat n-e call 
here " une touffe." 

In order to escape this danger as  ~nuch  as 
possible, you must first put tlie eggs (1o\v11 to 
incubation as soon as the first buds of the m~11- 
berry trees begin to open, so that the harvest will 
be begun and, i f  possible, finished before the hot 
\\ eather arrives. 

Raise the worms to the perforated places in the 
doors and numerous windows, letting in a strong 
draught of  air when the temperature becomes too hot. 

Draughts of air are never injurious to silk- 
worms. It is great mistake and a dangerous 
prejudice to believe to the contrary. 

If the heat persists in spite of tlie tlrauglits of 
air, water the roof i f  possible abuntlantly, just 
over the worms, but if that is not possible, hang 
large damp cloths, sheets for instance, over tlie 
place where the worms are, which by evaporation 
produces a rapid lowering of tlie temperature. 
Rut if you use damp sheets you must let tlle 



draughts of a i r  cont in~ie ,  for in a closed room 
evaporation of the kvater 1,. increasing the damp-  
ness of the a i r  11ec:omes a danger instead of a remedy. 

These are; dear Sir, rnearis for saving the  silk- 
worms from a heat wave if you care to  a d d  them 
to  any letter you may be ~ v r i t i n g  t o  hIr. \'CTalton. 
1 think you \vi l l  be doing hi111 a great  service, 
;und t l ~ a t  you will be able to  make sericiculture 
prosper in a district which is already indebted to 
j ~ > u  for so much progress. 

Here in Var, Lvhere the  cl imate is so mild, w e  
have had a splendid harvest, tvhich gives m e  
confidence in the rearing stage, the  moths a re  
emerging full of life and activity in spite of the 
weather being rather fresh. 

Yours, etc., 

Ordering Graine. 

Eggs must be ordered before the 15tl1 of May, 
from hI. I,. LIe I.'.lrbousset, this he xvishes m e  to 
impress on hlr. \\'alton. 

I think the ortlerlng o f  eggs should remain 
entirely in the hanth, a n d  a t  the discretion o f  
1 .  a l t o .  I notice wi th  much surprise in a 
report by the Frencli Consul a t  Rornbny, dated 
January,  1903, on  sericiculture the following sen- 
tence, translated and sent to  me by the  Intlia 



Office: " French houses are advised to send rases 
of eggs through 1,atliam 8i Co., of Bo1111)ay, to 
hlr. Peychaud, of Srinagnr, \vho will transmit 
them to the ltxal authorities to the Director of 
Sericiculture and to the Maharaja for his private 
estates." In my opinion this will be an unwise 
step. Any interference wit11 the present method, 
which is the most direct possible, will be sure to 
lead to irregularities and confusion. 

Non-exposure to light of Cocoons. 

There is still a difference between the silk nf 
the Cevennes and that of Kashmir in the paler 
colour of the latter, although since 1901 the 
colour has been much better. 

One preventive is to avoid direct sun-light and 
day-light exposure both tc~  the reeling machines 
and to the silk in every stage as much as 
possible. Their reels when filled by the cocoon 
reelers are transferred to low dark rooms. 'I'he 
yello\v colour 'of the gum-silk is very evanescc~it 
to light exposure. A fine golden yellow raw-silk 
adds to its attractiveness to the buyer. 

Also M. Arbousset thinks that in killing the 
cocoons by steaming the fault will be very much 
avoided. This is done by the Etouffoir ~vliich 
I will describe further on. 

This necessar!. instrument is already largely in 



operation a t  Srinagar, and need not be here des- 
cribed. It was sent by M. Arbousset as well as 
the Etouffoir some time ago. 

Cocoons of Reproduction o r  Etalons. 

These can be supplied a t  15 francs per ounce 
of 30 gramrnes. 

If the project in buying them is to enable 
Kashmir to breed its own eggs hI. =\rbousset fears 
an unsuccessful attempt, as  in supplying these i t  
is not absolutely possible to have some of the eggs 
free enough from pebrine to obtain good repro- 
d~tctio~ls,  for to sltcceed, the country and the climate 
rr~ust be favourable to preserve the race, a risk 
in Kashmir not worth running. 'This was tried 
in Cyprus but failed each year, although the 
Cypriotes used the " graines selectionnks " of the 
a .  It hiis proved also the same in Syria where 
the si1:1pc of the cocoons grew smaller and degen- 
er;ltetl each year to such an extent that every 
year they lind to come back for cellular graine 
to France. The Royal Inspector wished to have 
a large quantity last year to regenerate the race, 
but could only l)e supplied to a quarter the ex- 
tent required. It is better, therefore, to purchase 
the celluled eggs as Kashmir is now doing. The 
shape of the cocoons becomes modified even in 
the first year nrrording to the temperature, tlle 
nature of tlle soil and climate, where the eggs 
of reprotluction are introduced and it is difficult 



to attempt reproducing in any country where tlie 
people are not trained to reproduction. RI. 
.Arbousset tells me that he gives this inform, CL t '  1011 

i11 order to prevent Kashmir making a mistake, 
but he is quite willing to supply them if it is 
wished. I am of opinion that it is not worth 
kvllile to make the experiment, but to let !c~e l l  
alone and go on as a t  present. If the natives 
can be trained gradually to all the ,ainrctia: and 
scie~itific requirements then it will be well to try 
tlie experiment. But the lesson I learn from nly 
visit and ~nucll correspondence and visits to the 
South of Europe, to the Government Sericicultural 
Stations a t  Padua ;ind RIontpellier is that as 
good seed cannot be grown in tlie Cevennes wliere 
the best silk is made, but tlie eggs have to be 
reared in the Department of V;ir, also tliat in 
India, par i  passrl the best quality of incligo is 
produced in tlie Behar district fro111 imported 
plants, it is clear that one district may be suit- 
able for silkworm rearing and reeling of cocoons, 
but that another is better for production of eggs. 
I do not advise any change. The advice given 
a t  tlle India Office Conference shoulcl be followed. 

l'rodrtction of s i l k  fro~rl cocoolrs. 

In France four kilos of cocoons produce one 
kilogramme of silk. 

'rlie 1)rc)duction fro111 one ounce of eggs realises 
l~et\veen 83 11)s. and 88 lbs. of frcsli cocoons, equal 



to about 49 lbs. to 5 2  lbs. of dry cocoons, or say 
I kilo zjo gmrnmes of c:ocoons are produced from 
one gramme of eggs as stated in a former part 
of this paper. Fresh cocoons lose 60 per cent. 
of weight in drying. 

On the resjcctive merits of the French Etolrffoiv 
and the Dubink Sichoiv. 

I had ;L good discussion with M. ~Irbousset on 
this very iniportant question. He showed me that 
in France they prefer the cocoons to be EtouffCes 
by steani on the Etuuffoir. They believe that 
cocoons reel better than those passed through the 
Dubink SCchoir i f  they are reeled say four or five 
moliths after and up to the end of the year, and 
they cost rnucli less ; but cvcoo~ls passed through 
the Skchoir reel better if reeled immediately 
a1111 up to t ~ v o  or three nlontlis immediately 
follo~ving the 1a:touffage in the sbclioir; but in 
any case Etouffage by steam or Skchoir shows 
consitlerable' progress on Etouffage by the sun, or 
in otller \vords for cocoons to be reeled immedi- 
ately it is better to use the Skchoir, and for 
tliose reeled in four montlis and afterwards it is 
better to use the Etouffoir, provided the climate 
is sufficiently dry and hot to dry the cocoons a t  
the end of .\ugust like that of France and Italy. 
1'0 steam roroons in the Etouffoir or steaming 

machine they sliould be in it 20 minutes for the 
first time and then Ij minutes :~fter\vards ; thus 



passing cocoons through it four changes in each 
hour. 

'The SCchoir or drying machine has nothing to 
do with the Etouffoir. The %choir is a hot air 
machine whilst the Etouffoir is steam. 

In damp climates, such as  Tonkin and the 
south of China, ~vhere it is impossible to dry the 
cocoons naturally by putting them on shelves, i t  
is necessary to use the Skchoir: but it is impor- 
tant to know that when the cocoons have passed 
through the Skchoir, if they are not reeled within 
the follo\ving three months the thread breaks 
oftener than lvhen the cocoons are Etouffkes b)7 : 
steam. 

The Sale of Cocoons. 

This is a subject I discussed a t  much length 
both a t  1,yons and Alais. 

'The fact of the filatures a t  Srinngar not having 
~xoved adequate to the requirements o f  reellng all 
the cocoons produced in each year and especially 
in 1902, okving chiefly to a much larger yield fronl 
tlie same quantity of eggs by improved magnaneric 
attention and system of egg-distribution which Mr. 
\Valton has introduced, had caused me to think 
it mlght be advisable to enquire if any cocoons 
left over after the winter closing of the filatures 
could be exported to any country or countr~es 
\\-here the filatures are open all the year, and 
kno~vlng also that hIarseilles was an i~nportant 



centre of cocoon commerce and distribution, I 
made the enquiries \vliich result in the following 
information. 

Whenever Kashmir thinks it advisable to export 
any cocoons to Europe they will be eagerly 
sought and bought a t  Marseilles, but upon the 
point of advisability I shall have more to say 
presently as the information I have obtained has 
greatly modified my opinions as to the policy of 

exporting cocoons. 
'The present time is an  escellent one to sell 

cocoons a t  hIarse11les. 'l'hey are fetching a good 
'price namely 10 francs j o  centirrles per kilo (3:9 
per lb.) for cocoons are scarce. 

They need o ~ l l y  to be s in~ply  sent to hIessrs. 
Henry S. King K: Co., hlarseil:es, who can easily 
dispose of them. 

I saw hTr. King's brother in Idondon and dis- 
cussed the matter lvith h i m ;  he told me they 
would be glad to have the cocoons consigned to  
their hlnrseilles branch \there they \vould be put 
on the market and sold to  the best advantage; 
it is quite needless to  enlploy any other merchants 
or brokers. 'I'o export cocoons the following 
precautions are necessary. 'I'hey must be packed 
in a single strong piece o f  cloth as  I~glitly as  
possible \vithout cruslling them. The bales must 
not exceetl 80 111s. to 90 Ibs. in \veiglit, for above 
that they are clinrgcd by joo granlnles and there 
would be a loss in c;~rri;~ge. 



The following are names also of other .lfarseilles 
Buyevs and Inzforters of Cocoons and Raw-si lk .  

\V. Mooser, 6 ,  Rue Nicolas, Marseilles. 
Giraud FrPres, 42, Rue Saine, Alarseilles. 
Stocker, Goldsmid X: Co., jo, Rue hlo~itgra~ld 

Marseilles. 
S. D. J. Bensirnor, Rue de l'.\rsen;ll, 24, hlnrseilles. 
Chabrikres, hlorel et Cie, Rue Paradis, j2, Mar- 

seilles. 
L. Dksgrand et Cie, Rue AIontgr:tnd, 14, ;\Iarseilles. 
:\llCon, Domerque, Rue S!.lvatelle, 44, hlarseilles. 
Amade, Rue Montgrand, 40 hIarseilles. 
H. Estrangin, I'lace Paradis, 6, I\I:trseilles. 

11s the distance from Kashmir tv hlarseilles is 
so great, it miglit happen that the constant 
rubbing together of the cocoo~ls n~iglit d;~tn;~ge 
theill, and it would be better first to send a 
small trial lot, say about joo to boo kilogramn~es 
uncrushed cocoons \ ~ h i r h  al\vxys reel better thi~u 
crushed ones: but sorne niight be sent, say lialf- 
crushed also, this uuultl rtlake a more economical 
transport, and 500 to G o o  kilogranln~es niiglit be 
sent \\-it11 the uncrushed ones, the results could 
then be compared. 

hI. :\rbousset ( i f  any should be sent) \vould ask 
a cocoon-reeling fricncl to put his recling bassines 
a t  our disposal t o  make these trials. 

11. :\rbousset infortns nie that he Ilas been 
selling cocoor~s to his colleagues in 1:r:ince and 
Italy, and says 11e is quite ready to give practical 



advice to hIessrs. King 8r Co., ~ v h o  have fine 
\\arehouses in AIarseilles for storage of large 
quantities. He says that cocoo~ls are always 
sought af ter  in Rlarseilles, a11d that  the quantity 
annually passing througli is very considerable and 
aplxo;lches three million k i logran~~nes  of dry 
cocoons arinually. If i t  is thought well, and 
should it be necessary to  scnd trial lots of 
cocoons a s  IIOW recorn~~lended, RI. Arbousset will 
take joo kilos. of cach kind, crushed and un- 
crushed cocoons, ; ~ n d  purcliase them a t  the 
current rate, and then report results to  31r. 
II'alton. 

It is the French and Italian filateurs wtlo buy 
the cocoons sold in Rlarseilles, but tlie greater 
part are reeled in the Cevennes. \\'hen the 
English Governn~e~i t  took over Cyprus I suggested 
to hIr. Chamberlain that a s  I hat1 found in ex- 
amining cocoo~is for the Iioyal Cornmission o f  

the Coloni;ll and I~idian Esl~ibi t ion,  t l~osc  of the 
oltl race of Cy~) rus  producetl tlle finest quality of 
silk, it n.ould be worth \\-l~ile to try to  revive 
the industry ant1 the old race tlien almost estinct. 
After several intervie\vs \\.it11 l ~ i ~ r l  he ordered a 
recommencen~ent of the intlustry n-hicll Ilas been 
very successful, and tlie cocoons are exported to  
the AIarseilles market and sold t l~ere  now a t  the 
value of &.-0,000 I)er annum. 

I brought \\-it11 me froin AIessrs. Guerin & Cie. 
of 1,yons (Filatcurs and Llealers) a sarnple of 



Persian raw-silk made from cocoons they liad bought 
from Persia, to  show how well imported cocoons 
can be reeled. 'I'he silk is o f  perfect quality and 
very much better reeled than can be done in I'ersin. 

From what I have learned during my visit to  
the south of France, I do rwt recomnend the 
export of cocoons. In the first place there is 
little or no risk in keeping a surplus unreeled 
through the winter, proper care being exercised. 
'They keep better in \\.inter than in summer, I 
erroneously thought the reverse r~light be the case, 
ancl, secondly, there \voulrl bc a considerable loss 
of profit in the differerice bet~veen the sale of 
cocoons and the sale of raw-silk. 

For the third time during the last six years I 
visited the Cevenncs' (Ilepartnient Gard, chief 
town .!lais), for thc ~ ~ u r p o s e  of a closer enquiry 
into all tlie mi?~rrtitc o f  cocoon-reeling ant1 its 
subsidiary branches. 

I Ivas very kindly rereived by A I .  Laurent de 
I'.\rbousset, of .\lais, ant1 also b!. hI. lIessac, of 
hlessrs. hIess;ic cY: Cie., who reel t l ~ e  finest silk in 
the Cevennes. 'Shis romp;iny reel their silk by 
the system " 7'nvelette Clianlbon" \vhicli consists 
of making the croissure by tlie friction of tw,o 
separate cornpound threads f r o n ~  t\vo bassines upon 
each other. 'I'he otlier system is kno~vn as  t l ~ c  
ordinary or IIubin6 systcrii of tar-elettc by which 



the croissure is rnade by the rubbing or friction 
of each bassine-threat1 upon itself. I brought 
working models of each system for trial in K;ish- 
mir ant1 comparison with the system there which 
is that used in Italy. I shall be able to prove 
which o f  the three systems obviates most the 
defects in Ksshmir silk complained of. The two 
French ones I i l l  descri1)e further oil \\it11 
drawings. 

On the F m d  pretau lions necessnrv rn Cocoon-veelin,~ and 
on the nrodzls operar~di gertcnzlly. 

The first requirement In raw-silk is evenness of 
thread, therefore, the reelers must always be 
trying to keep the same number of cocoons 
unwinding in the bassine, taking into considera- 
tion that the cocoon which begins to unwind 
has a stronger and thicker threat1 than it has 
to\z-ards its close. 

Tliose cocoons which conlmence are called new 
cocoons, arid those trhich are nearly unwound or 
reeled oltl cocoons. Four new cocoons-threads 
being reeled together of the best Cevenries cocoons 
should, if carefully enough reeled, give a thread 
of I O , ' I ~  deniers, but as i t  is necessary to use the 
old ones, half or three quarter un~vound, the best 
way to obtain these 1 o / 1 2  deniers size is to see 
that the reeler must reel fire cocoons mixed, three 
new and tn7tr old. Cocoons should only be re- 
garded as  old \\hen tlicy have become sufficiently 



unwound a s  to be transparent enough to  show 
tlie clirysalis inside. 

T h e  silkworm simultaneously allvays deposits t ~ o  
fibres, one from each side o f  i ts  hcad, the single 
fibre is in 17rance tcrrnetl brin, the double fibre 
bave. 

'The average fibre of a single cocoon have is 
2; deniers. .I cocoo~l often gives tlirec deniers 
a t  the beginning ant1 11:trcIly t\vo a t  tlie end. 

'I'he " t i t r e "  o f  silk is the size of the thread. 
In cotton the fibre is espressed by numbers 
representing tlie nurnher of ~ne t re s  contnirlctd in 
one kilonietre, but  i l l  silk, the fibre is espressed 
in deniers \vhich a re  old 1t;~li;lri weights equiva- 
lent to  53 milligrrimmcs for one length of thread 
of 100 elles or 476 metres. In 1,yons the fibre 
is calculatetl in this \\-a! \\-it11 only a slight 
difference. 

DL~FCIS in the Silk ,qro?iln it/ Kashnrir ul) to /he prrsent time. 

T h e  compound tlirentl, taking it altogether, is 
very regul;~r, there are, ho\vever, places in it 
which are  too  fine. In t\venty trials in one skein, 
there was a n  average strength of about  ten 
gmnirncs, the highest being 11.65 and the lo\vest 
(\\-liich was a n  esre~) t ion, )  being 7.16. Such n break- 
age  lessens the el:isticity of the threatl. .In effort 
must be made to  keep the thread more regular 



by keeping up  the proper number of cocoons going 
to  the tavelette. Saving, ho\vever, this one 
esceptioxi tlie strength is nolv good. 

In reeling ant1 testing the raw silk, the testing 
ought to stand seventy t o  eighty tavelles, tha t  
is, tha t  ;I skein being reeled off  for t\vo hours 
shoultl not  break four times. 

&I. .\rl)ousset found in t\vo skeins of Kaslimir 
silk I sent him to  give an opinion upon, tha t ,  
of the  irregular threads in them, one o f  the 
skeins was  reeled wi th  five cocoons a n d  was  
q i ~ i t e  regular, ~vh i l s t  the  other \vas reeled sonie- 
times ivith four, sometimes with five, and  some- 
times even lvi th six coccons, a n d  was consequently 
o f  irregular sizes of thread. 

Opinion expressed to  nle by Rlr. G. Maurice, of 
RIessrs. I'euve Guerin and Cie., Lyons. " Quality 
fairly good for l%engal silk, but  too soft for a 
produce from French eggs. IYinding irregular, 
some bales winding ninety t o  a hundred tavelles 
ant1 others fifty tavelles. 'The bad winding does 
not come from gomm&es, but from the  great  
quantities of passage, called volle, which can 
e:lsil\- be avoitled a t  the filature. Cleanliness, 
fairly good, al though many nibs could be avoided. 
Some samples sent t o  Ke\v York have been 
judged not perfect enough yet for use in tha t  
market. IHe believes tllat tlie silk can be xnuch 
improved a t  the filature by subjecting the cocoons 
to \varlner lvater and  making the croissure a s  long 



as  possible which will make the thread rounder 
, 9 ,  and plus agrege. 

I an1 quite i r i  agreement \vitIi him on this 
loitev point. I found both Nessac and Arbousset 
gave a croissure of from thirty to  fifty twists and 
with longer croissure; Mr. hlaurice also said in a 
letter to  me after I left 1-yons. " I  have sho\vn 
the silk to several persons, and  of ten who saw 
it  eight of them said I cannot guess \vhat silk i t  
is, it reminds me o f  Bengal silk, but the feel and 
touch of i t  is more like French silk or Italian." 

On this I' emphatically remark that the idea . 
of  resemblance to Hengal silk is absurd, a s  i t  is 
produced by anotlier species of Tvornl and totally 
of a different nature of silk. 

Copy of a letter from Ylessrs. I.ouis Desgrand 
and Company, very large Sllk RIerchants of 1-yons, 
hlarseille\, Crefeld, zlntl hlilan, to  hlessrs. Durant 
nevnn and Company, of I,ondon, and kindly lent 
to me by them. 

Idyon, February 7/03. 

Rlessrs. Durant Bevan and Co. 

Dear Sirs, 

\Ye beg to  ackno\vledge receipt of your favor 
of 5th instant. 

.Account -sale enclosed, please find account-sale 
of the remaining 7 I\ales of Kashmir 164/170 
amounting t o  £771 13% 6~1. t o  your credit. \ye 
beg to call attention to  tlie question of winding. 



Though progress has been made on that point, we 
still see that the silk is reeled " a  bouts volants " 
instead of " a  bouts noues" and the winding cannot 
be good. All good winding silks are now made 
"a bouts noues" and no doubt the reelers in 
Kashmir could easily be taught to reel in that 
way. The greatest and most useful progress would 
thus be realised, as winding with 931100 tavelles 
the silk would easily find throwsters willing to 
work it, whilst with its actual poor winding very 
few will work it and then only a t  very high 
rates. The attention of the filatures should be 
called to this most i~nportant point, also to the 
evenness of the size. This silk can be much 
improved in regularity. 

We have no doubt that with proper care and 
attention many defects could be obviated, and 
then the silk would be used wit11 more favour. 

Could you also obtain a greater proportion of 
fine sizes 9/11 deniers (average 10 deniers) ; our 
friends could use it in larger quantities but that 
may be a question of cocoons, as all cannot 
produce fine sizes. 

See also if, by proper treatment, a greater nerve 
could not be obtained, this silk is rather soft, 
perhaps i t  is a question of water; but cocoons 
produced by French seed ought to  have more 
nerve-elasticity in the thread. 

Yours faithfully, 

(Sd.) Lours DESGRAND AND CO. 

= 3 
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Reeling by Power vevstis by  Hand. 

My inspection of the filatures in the Cevennes 
convinces me now that cocoon power-reeling has 
its advantages and must on the whole be pre- 
ferred. It is generally used in Europe and gives 
more regularity and gentleness of action in draw- 
ing off the cocoon thread. 

I do not see any other advantage of manual 
labour turning in Kashmir than that of the cheap 
labour thcre, but little power is necessary, a single 
~ o o  basin filature could easily be driven by a 
four horse-power engine, or even less, or by a 
water-wheel. 

The power-driven reels are started and stopped 
separately a t  will by each fileuse when required 
by just moving a small lever by her side. No 
skill is required. 

The cost of power-driven reels with the latest 
model bassines, including boiler and steam engine 
in France, is 5oo francs per bassine. The Kashmir 
workpeople \\.auld be able to manage the new 
arrange~nent of bassines as well as the old, and 
I think i t  would be well to ask M. Arbousset 
to send, say, half a dozen, they seem very com- 
plete and are a great improvement on the older 
fashioned sort. Each fileuse can work four sets 
of cocoons on one reel and from one bassine with 
four tavelletes making four skeins simultaneously 
and working a t  a high speed. 
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Artificial lighting of reeling filatures. 

M. Arbousset agrees with me that electrical 
light is not advisable, it is too costly, too irreg- 
ular and does not give a sufficiently diffused light. 
He prefers and uses ordinary gas with the Auer 
Bec burner. These burners have each an incan- 
descent mantle and are placed about three yards 
apart, seven feet high, between the two rows of 
bassines. M. Arbousset allowed me to bring 
one of the burners. I saw them very satisfac- 
torily a t  work in the evenings. He told me that 
in winter they work three or four hours by 
artificial light and make as  good silk as that 
reeled in daylight and that gas, with incandescent 
lamps, gives the finest light. 

M .  Arbousset's Criticisln of the Electric Light. 

It is not steady or regular enough, either the 
arc or incandescent lamp. It varies too much in 
strength, one moment it is very bright and the 
next just as feeble. These variations tire the eyes 
of the work-people and prevent them from seeing 
the ends or even the threads of the cocoons. He 
thinks acetylene might be used with incandescent 
mantles where gas is not obtainable. 

Ventilation of Filatuves. 

I think it would be extremely desirable to 
induce the reelers in Kashmir to work a few 
hours each day in the winter months, and for 



that purpose the filatures should be made warm 
enough and all fog and vapour got rid of. 

In my dyehouses I accon~plish this with a trunk 
of wood through ~vliich heated air is drawn from 
a stove over a steal11 boiler, and poured into the 
rooms, this dispels all vapour and is entirely 
satisfactory. I have brought n plan of it. RI.  
Arbousset effects this by small stoves placed behind 
the reels, and by pipes of steam passing close 
over the reels, these \l7arrn the rooms and dry 
the silk as it is being reeled. Smaller steam 
pipes run parallel to them wllich convey s tea~n 
to each bassine. If the Kashmir filatures are too 
big to be heated, the new ones should be on the 
French model which I can explain, and which 
can be done a t  a cost of 40,ooo francs per IOO 

bassines ; but for much less in Kashmir. 
Fog and vapour can only be avoided in winter 

by elevating the temperature of the air inside 
the filature sufficiently, say to Go°F. or 70°F. 

'To batteuse the cocoons boil the water and 
move the cocoons about for a few minutes to 
soften t h e ~ n  and to find the ends \vhen the cocoons 
are transferred to the bassines; the water in the 
bassines should be a t  the temperature of 70°C. to 
75°C. (158°F. to 167OF). 

In M. Arbousset's filature each fileuse batteuses 
her own cocoons, but in hIessac & Cie's. filature 



a separate girl is batteuse for several fileuses, 
preparing the cocoons for them. 

Wages of I;ileuses. 

Are I fr. 50 c. per day;  work hours six a.m. 
to six p.m. 

Explanation of Tevrns irscd in 

Sericicl~lture (2nd in the Conditioning of Silk at the 

Lyons Conditioning House. 

Purger. 

IvIeans that the cocoons must be cleaned after 
being treated with hot water by the batteuse; 
but not to soften them too ~nuch,  on the 
contrary the cocoons must be treated, cleaned and 
reeled in the least possible time ; thus they must 
be boiled and beaten ten minutes in a pan full 
of water heated to go°C. (194°F.) to boiling 
'' cuite." 

Then (the cocoons so treated), bring the water 
to a temperature of 60°C. to 70°C (140°E'. to 
158'F.) by the addition of cold water, rapidly 
clean (Purger) the cocoons as they find the threads 
and put them to unwind by keeping up the 
temperature of the water in the bassine during 
the reeling. In this \yay any careful reeler can 
produce raw-silks of the same ordinary value of 
those of Europe, China or Japan. 



l i tre .  

The titre indicates the size or number of the 
thread. 

Bouchns. 

" Peu de bouchons" means that the thread of 
the silk is suficiently regular, clean or smooth, 
and has none of the little loops or nibs on the 
baves or thread called bouchons, or the still 
smaller ones termed duvet. 

Tavelles. 

The ascertaining by the Lyons Conditioning- 
House, say 85 to go tavelles, shows that a work- 
woman can reel alone in two hours 85 to go 
skeins or flottes of silk. This is a good average, 
for the very best reeled silks have not more than 
an average of go to loo tavelles. If one skein 
or flotte has broken four times in two hours' 
testing for one fileuse 40 to 45 tavelles, of 27 
turns and making I $  per cent. of waste in wind- 
ing 50 metres, this is considered bad, and too 
much below the average, as stated above. 

YnYllc. 

This is a defect shown when the silk thread 
is twisted like a corkscrew. 

Agqregation. 

This is t l ~ e  putting together of several threads of 
the cocoons so as to form the silk threads, the 



best aggregation is obtained when the silk is 
properly reeled and the croissure is properly made 
whether it be by the system Chambon or the 
ordinary methods. 

Yenurn. 

Are formed when bouts are reeled, which have 
commenced with the first and enveloping layer 
of the cocoon being less coloured than the lower 
layers, thus giving veins or venures of paler silk 
in such parts. 

Yo&. 

Vole is the silk thread that is too fine and 
has not sufficient resistance. It is produced when 
the fileuse does not keep all her cocoons threads 
going, for instance, when she is only reeling two 
cocoons lvhen she ought to be reeling four. 

Is the glueing of the silk fibres to each other. 
It is principally produced in damp weather, a t  
the point of contact wit11 the arms of the reels. 

Elasticity. 

The capability of the thread being properly 
elastic. 

Tenacity. 

Or strength; when the cocoon threads are not 
sufliciently aggregated together, the silk is con- 
sidered a little tender, because the pull is on a 
part and not on the wliole thread. In France 



the silk should not break a t  less than with a 
weight of 18 to 20 per cent. for 9/11 deniers. 
Three trials of one of the Kashmir skeins last 
year broke a t  25 grammes, whilst others were 45 
grammes. The Cevennes well-reeled silk breaks 
a t  30 to  40 grammes. 

The Y e l l o w  Colour of the S i lk .  

" Un peu vein&" means that on the golden yellow 
silk there are paler threads that form veins or 
venures with less colour than the others. This is 
objectionable, although the fault is not very 
serious. It can be avoided a t  the time of reeling 
by mixing the cocoons half-reeled with those that 
are only just beginning to be reeled. See venures. 

Usages de Lyon. 

Means that when silk is sold subject to the 
c < usages de Lyon " i t  is subject to several 
expenses and conditions \\.hich amount to a 
discount of five per cent., for instance, the price 
of 40 fr. per kilogramme net is the same as 42 
fur "usages de  Lyon." 

'To explain more fully, the official rates of 
Lyons silk are divided up as follo\vs, say for one 
kilogramme of silk of a nominal value of 40 francs 
per kilogramme :- 

Commission on sale, I per cent. ... 0'40 
Del credere (responsibility of agent) 

I per cent. ... . . . ... . . . 0'40 



Brokerage $ per cent. ... ... 0'20 

Discount on g o / ~ o o  days 6 per cent. 0'65 
Deduction + per cent. ... ... 0.25 

... Half the expense of conditioning 0'75 
Carriage from Alais or hlarseilles to 

Lyon ... ... ... ... ... 0.10 

This explains the difference of two francs a kilo 
in the price of 40 francs between the net price 
and the price "usages de Lyon." \Vhen the seller 
sells a t  the net price, he pays the price agreed 
upon, but when he sells a t  the old "usages de 
Lyon" the deduction is made of all the above 
articles. The discount increases with the price, on 
40 fr. it is 2 fr., on 50 fr. it is 2.50, on 60 fr. 
it is 3 fr., and on IOO fr. it is 5 fr. 

Ya and Yieune. 

Is a wire covered with glass tubes which 
constantly moving from right to left in front of 
the reel distributes the silk threads, say two to 
three inches in breadth on the reel, and evenly, 
preventing the threads falling all in one place on 
the reel. 

Guindre. 

Means the reel on ~vhich the silk is wound 
from the bassine. In France it is placed behind 
the reeler. The reels are covered with cloth 



which receives the silk and prevents i t  coming 
in contact with the wood of the reel. 

Blaze. 

Means short lengths of refractory cotton-like 
short fibres from the outside of the cocoon which 
when found in dichets or waste are objectionable 
as  they will not take the dye. 

" Vice ria'hibitoire." 

This is a Lyons term, and is used to describe 
the damage done to raw-silk by mites (dermestes) 
which get into the bales sometimes when they 
have been long in stock. They probably come 
from wool which is often infected by them. 
They gnaw the silk and make it unwindable. 
When this occurs the buyers can claim from the 
merchant or broker for any damage done by them. 
But before the buyer can claim upon or refuse 
the silk so damaged, there must be numerous 
skeins or flottes gnawed by these mites. To  
avoid this damage, do not allow the silk to 
remain too long in the warehouse and avoid 
in packing the use of any woollen materials, 
or any thing not clean; only use absolutely 
new cloth. Avoid also contact with bales of 
wool which al\vays contain great numbers of 
these mites. Any remedy i f  applied is worse 
than the disease, and prevention is the only 
cure. 



Qvalify of Silk to be aimed a t  in Kashmir. 

It would not be wise to aim a t  the highest 
quality obtainable by several of the best Cevennes 
filatures. They chiefly produce 9/11 deniers raw 
silk for very special purposes and get proportion- 
ately special prices, but this is only for a very 
limited consumption. These silks are called extra 
and Kashmir would try in vain to get such extra 
prices. It would indeed be possible to arrive a t  
this extra quality and extra price, but there 
would be more loss in damaged cocoons than 
would be gained in the price. If Kashmir will 
content itself with obtaining silk of the second 
order of France and Italy it will meet with 
more demand and make more profit ; of this' I 
am convinced. It is very close upon that a t  the 
present time. What is required to accomplish 
very desirable results is to  make any necessary 
modifications here suggested, to encourage greater 
skill in the reelers and to have thorough super- 
vision of the reelers, especially the younger ones, 
who are apt to be careless. 

I noticed in the filature of Messac and Cie 
which I visited in i\lais, that this firm was 
making this extra quality, whilst that of h.1. 
Arbousset was occupied with that of the second 
order and most in demand. I have brought small 
samples of IIessrs. hIessnc's to show. They were 
kind enough to give them to me. 



M. Arbousset's ex~resston to NIP of his opinion of Kasirnrir 

rccIing and ra7u-silk of last yeags producfwn (zpo.2). 

" I  find an immense progress in the raw-silks of 
last year, they are clearer and more brilliant and 
present themselves in a niuch better way than 
the two bales Mr. Walton sent me to sell last 
year, which notwithstanding realised such a good 
price. 

The  cocoons should be reeled up to the end 
of their exhausting-point, not trying to reel double 
cocoons, these can be sold for 3 fr. 50 c. per 
kilo. just as they are in the dry state. 

The waste-silk requires a little more selection 
and arrangement." 

In November, 1902, hl. ;lrbousset wrote me as 
follows : " I t11i11k higlily of the Kas111nir silk of 
the last few months." 

White Cocoons and m i t e  Silk. 

Enquire of hir. \\Talton ho\v the 433 ounces of 
the race of white cocoons which -4rbousset sent 
him in 1901 turned out as to quantity, disease, Rrc., 
as compared \vitli the yellow race, and what 
prospects he thinks there are for producing more 
white silk, this kind being much in demand in 
Lyons for silk muslin in white and pale colours 
just now. Discuss this matter with hIr. Colvin 
and hlr. \J7alton carefully as there is no doubt 
white raw-silk is now a desideratum. 



205 

Indian, French and English Wnghts. 

One Kashmir maund is . . . 82 Ibs. 
One French ounce weighs ... 482 grains. 
T o  convert grains to grnmmes multiply by 0'0648. 
One ounce of Silkxvorm seed xveighs 30 grammes. 

Eggs purchased in IF for breeding in 1901. 
25,542 boxes of I oz. each, and 42 boxes in 

excess of the order. 
The price is four francs per ounce. 

Purchases in 1901 far 1902 crop. 

25,542 boxes of eggs of I oz. each of which 
25,000 cost £4,000, or 4 frs. per oz., he also sent 
42 boxes in excess of the order. 

In this consignment there were 433 02. of a 
good race of white cocoons of Haut Cevennes. 

Crop of Ra?cl Silk, 1901-1902. 

hIr. IValton has sent to hIessrs. Durant, Bevan 
& Co., 553 maunds of silk; 400 more are to 
follow, he also sent 100 maunds to the local 
markets, making a total of 1053 maunds. This 
quantity, he says, he has obtained from 20 maunds, 
roughly, 20,489 oz. of seed. 

Species of Silk Moths. 

The silk moth whose larvz produce the Euro- 
pean, Chinese and Japanese silk of commerce is 
Bombyx mori, 



The Barapaloo of Bengal is Bombyx textor. 
The Cholopaloo ,, ,, ,, fortunatus. 
'The Desi ,) ,, ,, ,, 
The Madrassi ,, ,, ,, crzsi. 
The incubation of Bombyx textor is about ten 

months. 
The incubation in Bombyx fortunatus is eight 

to ten days. In Mysore the Bombyx sinensis is 
cultivated. The Bengal worms feed on the Morus 
indica. It  is shrubbed, not cultivated into trees. 

The November bund of Bengal silk is the silk 
of the Bombyx fortunatus or Desi worm, that 
of the July bund is the Madrassi or Bombyx 
crczsi. The silk of this season is not quite so 
good as that of the November bund. 

Tenan'fy'and Elnstin'ty of Kashrnir Silk compared 
satisfacton+ ibifh Japan Silk in 1902. 

The average of 20 trials of Kashmir sewing silk, 
which I made in Leek, gave a tenacity or break- 
ing strength of I lb. 15 oz. 13% drams, that of 
Japan of the same size, viz. three-fold 20's was 
I Ib. 15 oz. 1% drams; this is my own testing. 

Mr. Kersha~u on Kashmir Silk. 

Mr. Kershaw is one of the largest silk mauu- 
facturers in Macclesfield. 

He informs me that he is much pleased with 
the silk and \\iould like two bales specially reeled 
for him of the very best quality when I get out 



to Kashmir, one of 4% deniers, and one of 
deniers and that he will probably require a min- 
imum of 50 bales per annum. He also very 
much requires white silk to replace that of Japan 
of which he is using a very large quantity, and 
asked me to enquire if he might depend on a 



CHAPTER XV. 

hfY SECOXD SERICICULTURXL REPORT, WRITTEN IS 

SRISAGAR, APRIL Z ~ T H ,  1903, BEING SEIIICICU1.- 

TURXL CONSIDERATIONS AND DISCUSSIONS ON 

THE FRENCH METHODS OF PR0CEDI:IIE AND 

SUGGESTIONS CONTAINED IN REPORT No. I ,  

PUBLISHED IN JAMMU IN hiARCH, 1903. 

HIS second Report is mainly the outcome T of careful discussion and comparison with 
hIr. Walton, the Director of Sericiculture of the 
Srinagar Filaturcs, on the points raised in Report 
No. I ,  consequent on my visit to the sericicul- 
tural districts of the South of France, where the 
best raw-silk is produced, prefaced- with notes on 
the proper cultivation of the mulberry tree. 

In perusing my present Report it will be 
npcessary to consider in connection with it what 
I have described in Report No. I under each 
separate heading, here repeated for easy reference. 

I have written a chapter on mulberry tree 
cultivation both as to the state in which I found 
it in Kashmir, and also as I think it might and 
ought to be. I venture to commend to the 
State the high importance of this subject, which, 



in my opinion, is so great and so pressing that 
I feel I ought to give it precedence in the 
remarks I have now to submit. 

On Mlrlberry-Tree Cultivation. 

I have been as much astonished as delighted 
to see the vast quantities of mulberry trees in the 
t';~le of Kashmir. I have noticed that the pre- 
vailing species is I'vIorus Nigra or the black 
mulberry. I would recon~mend also the cultivation 
of Rlorus illba or the white mulberry, which is 
found to give the best results in sericiculture in 
both Italy and France. Mr. Walton inforrlls me 
that the ~vhite  mulberry is found in Kashmir; 
but probably not to a greater extent than about 
five per cent. of the black mulberry growth. He 
tells me the best results are obtained from a 
fruitless variety or species. The rcnrers use its 
leaves \\here they can obtain them for the last 
stage of silk~vorm feeding. 

I noticed in my journeys through the villages, 
small plots or patches o f  mulberry plants, 
and on asking why they were so planted I was 
told that the Rlahamja of Kashmir had issued 
orders for each village to provide a small n ~ u l -  
berry-plant nursery. Searly all of those I san7 
lacked supervision, and I cannot help thinking 
it \vould be well i f  an expert hIulberry Forest 
Oflicer were appointed to attend to this most 
important branch of sericicultural industry. 



In examining tlie mulberry trees over a consider- 
able area of the I<aslirnir valley, it is ~)ninfully 
evident that they are having little or no corrrct 
l>otanical attention, being o f  very irrtgular ant1 in 
too many cases of worn-out gro~vth, ant1 requiring 
capable botanical oversight, either in the gro\vtli 
of the tree or in properly pollarding and pruning, 
as is the case in Italy and France. Instead o f  
which, the trees are hacked in a most ignorant 
way, and are being so treated a t  this time of . . 
year when the sap is rising. I his, I suggest, 
should be done under proficient European oversight 
notably by one of the staff of the Indian Forest 
Department, with a qualified assistant \\-ell ac- 
quainted with the methods and procedure of 
France and Italy. The contrast between the 
careful culture in these countries and the neglected 
state in the Kaslimir valley is most striking. I 
have seen in the valley, hundreds of trees only 
fit for firewood. It cannot be expected, nor is 
it possible for silkworms to be properly fed and 
nourished by the leaves of such trees as the5e. In 
additio~i to this suggestion, I urge that no time 
should be lost in este~iding the area of mulberry 
cultivation throughout this and tlie neighbouring 
valleys, so as to provide leaves for villagers, \vho 
have now, in some instances, to fetcli them from 
too great a distance, as well as to those who 
have not yet shared in the industry of silkworm 
rearing, and further, what is of great importance, 







to give the silkworms a supply of young and suc- 
culent leaves instead of those from the old ant1 
in too many cases worn-out trees, now esisting. 

Since I wrote these lines I have been over a 
considerable area of mulberry tree growth, prin- 
cipally from Avantipura to .4rapal, or from 
Kulbend to above Arapal and even as far up 
the valley as Narastan. 

There are three thousand mulberry trees, chiefly 
very old and almost denuded of branches. The 
mulberry chiefly predominates over the willow, 
the chenar and the walnut (which is abundant 
and unmolested), but the mulberry is in such n 

state of devastation as to be incredible except 
upon actually seeihg the remnants of what were 
once mulberry trees of splendid growth ; but ntnv 
almost denuded of leaf-bearing boughs. 

The most valuable parts of the trees have been 
cut away with axes in order that tlie leaves 
could be gathered on the ground, in many cases 
for firewood, some of it quite recently, and also 
needless and cruel lopping. 

I have spent several days in this locality with 
Colonel Ward who is equally astonished a t  the 
destruction everywhere too evident. He fully sup- 
ports my statements. 

In France and Italy tlie leaves are gathered by 
ascending the trees, or by ladders without cutting 
down the boughs, and no leaf-bearing part is 
damaged. 



If this deplorable state of things is permitted 
to go on for the next four or five years there 
will be no mulberry leaves to  gather. The use 
of the axe should positively be prohibited. I 
have never witnessed a case so illustrative of 
the fable-killing the goose for the sake of its 
golden eggs. This state of mull~erry forestry is 
most deplorable and shoultl not be continued, for 
there can be no difficulty in gathering the leaves, 
although many of the trees are Ilig11 the Kashrniris 
are an agile race and it is \~onderful to see 
them climb a tree; besides other methods than 
that of the axe could easily be adopted. The 
present system is wilful destruction not only of 
the mulberry trees but of the silk industry and 
calls for immediate reform. In all Iny esperience 
of forestry in Germany, I:rance and England 
I have never seen such a deplora1)le state of 
devastation. Heavy penalties should be enforced 
wherever people are found lopping off boughs and 
all instructions for pollarcling, coppicing and prun- 
ing should be carried out by disinterested and 
experienced persons, and only a t  the proper season. 

With regard to pollarding the existing rnulberry 
trees, it must not be understood in the sense of 
pollarding in France ant1 Italy. 'I'here the case 
is widely different. 'The pollard trunks are grown 
for the purpose of producing pollarded branches 
from their tops, as with the pollard willo\vs of 
Kashmir. The branches are consequently and 



generally much smaller than the boughs of the 
large Knshmir mulberry trees, wliich for the most 
part are fine trees of indigenous existence, self- 
'raised and grown into very large trees in many 
parts of the vale, with powerful boughs and 
branches, where they have been left intact. 

These should be retained as far as possible to 
allow the younger leaf-bearing shoots to sprout 
from, and not lopped off in the present wholesale 
fashion leaving the trees mere skeletons. 

The demand for sill< is yearly increasing with 
the increase of population, particularly in the 
United States of America, now the largest silk 
textile manufacturing country in the world. I t  
is almost certain that as soon as Kashmir raw- 
silk is raised by better reeling to that of the 
best qualities of Japan silk now chiefly used there, 
it will be greatly required and the enquiry for it 
enormously increased. 

\Vhat I have suggested with regard to the 
planting of more ~nulberry trees and on improved 
cultivation generally, ought not to be delayed as 
several years must e l a ~ ~ s e  before the younger leaves 
can be gatheretl, and it is quite possible, ant1 very 
likely, that the demand for Kashmir silk both in 
Europe and in America may exceed the supply of 
mulberry leaves. 

No. I .  

011 Cellular Seed. . . I he eggs or seed supplied to I<asllmir by hiessrs. 



Arbousset QE Son, are of tlie kind of race des- 
cribed under this head, in my report No. I,  but 
sent in perforated paper boxes for greater protection. 
'They are labelled "Graines de Vers A Soiem 
Cellulaire Selectionnkes des Montagnes de Mauriers. 
I'reparkes Selon le Method Pasteur." 

Nr. \Valton informs me that he finds very 
great freedom from disease and that he is quite 
satisfied with the eggs purchased and which are 
always guaranteed free from pebrine. The pre- 
cautions described are necessary to be observed 
in Icashrnir, and great care has to be exercised 
to prevent the natives bringing in cocoons to the 
filatures before the silkworms have turned into 
cliyysnlides. This they attempt because their 
l:~l)our in rearing the worms from the hatching 
ol the cocoons is paid for by weight, and worms 
are heavier than chrysalides. The remarks on this 
im~mrtant subject in Report No. I have been 
\\ell considered by Mr. Walton. They have his 
full concurrence, and so far as the instructions 
tlierein coritained as to silkworm rearing in Kashmir, 
they are acted upon as thoroughly as is possible. 

No. 2. 

Waul to obtain the greatest number of Cocoons from the 
Seed distributed. 

The follorving subjects under headings No. 3, 
4, j ,  and 6, being so closely related to that 
of No. 2, I have classed them with No. 2. 
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No. 3. 

The r i ' t  yrratttily o/ E g s  tu'distribrrte to the most people, 
i.e. the villaj~e-rearers' houses. 

No. 4. 

Precautions in the Nurseries (Magnaneries). 

No. 5. 
To prevent loss of Eggs. 

No. 6. 

Tile Produce of Cocoons per ounce of Eggs in France. 

'These are collateral subjects, the remarks upon 
\vllicl~ in Report No. I have been well noted by 
hlr. \Yalton. I have discussed them seriatim ~v i th  
liim ant1 there is no necessity to enlarge further 
upon them. I find them \%-ell understoorl and 
practised here. 

hlr. IYalton tells me he obtains from careful 
rearers quite as many cocoons from the same 
nurriber of eggs as are obtained in France and 
Italy, and in some crises more. Last year his 
average Lvas 39 kilogrammes of cocoons per ounce 
of eggs, against jG liilogrammes last year in 
France, but the yield of cocoons must always be 
variable, owing to  climatic conditions and other 
reasons. 

IVith regard to trying different races of eggs, 
hfr. IYaltcm promises me that he will act on my 
suggestion of trying selections of Italian races. 

'I'lie 11igh price of Italian eggs is against any 



violent change, and so long as the silk produced 
in the Cevennes enjoys sucli a high reputation 
no anxiety for change need be entertained. 'The 
conlidence in hl. Arbousset's great sericicultural 
knowledge and trustwortliiness is well bestowed. 
He and his son have served Kashmir well. 

No. 7. 

M. Arbousset's lctter on losses of Silkiuomts after the 
fourt/r mouN. 

hlr. \17alton has carefully considered this letter 
and is in agreement with it with one exception. 
He says that the climate of Icashmir does not 
admit of esposing tlie \\.orins to  the strong 
currents of air recommended in tliis letter. He 
has tried the idea but lost many silk\vorms, 
because when n sliower of rain fc~llotvs a very 
hot day tlie temperature is lo\vered to  such an 
extent that the rvorm dies, no doubt from tlie 
close proximity of the snon-clad mountains. I f  
tlie tc~npcraturc falls from 70" to  50° the \vornis 
die. Regul:~tion and evenness of ten1l)erature must 
be maintained in the AIagnaneries, and for that 
purpose hlr. \\:alton has provided all  the rarers 
\\-it11 thermometers. 

No. 8. 

Ordering af " Grainc " or Eggs. 

Sothing more need be ivritten on this head 
tlian to emphasise nlint I n-rote on page 179 in 



Report No. I and to commend it to the serious 
attention of the State. 

No. g. 

Norr exjosure to L$I/ of Cocoons. 

It is admitted that the practice in France should 
be followed, \vliich is to avoid direct sunlight 
and daylight exposure of both cocoons and the 
reeled silk, as much as possible. The golden 
yellow colour of tlie silk is very evanescent. 

i\Ir. \ITaiton has discontinued the sun-drying of 
cocoons, except in the 1-olab and Uttern~uchipore 
districts, 40 to 70 miles Fro111 Srinagar. These 
districts are so far an7ay that if the cocoons 
\yere to be carried so far they \vould not only 
get crushed but tlie moths would emerge frorn . . them. I he only other way to provide against 
this contingency \ ~ o u l d  be to provide these places 
wit11 sCchoirs, not a t  present advisable. In other 
distant districts like Klia~iabal, :\chabal, Vernag 
and other far-off valleys, the case is different, 
because the cocoons are brought by boats down 
the Jhelurn to Srinagar in less than 24 hours. 

I think the present filatures are quite light 
enough to permit of reelers to do their work 
properly, but any escess over this should be 
avoided. 

No. 10. 

The Cocoon Sorter. 

Tliis useful machine ansvers its purpose admirably 



No. 11. 

Cocoons of Reproduction, or Etalurrs. 

The meaning of this is that eggs might be 
imported from which in the following year silk- 
worms could be bred from eggs hatched here and 
so prevent the necessity of importing eggs annually. 
This method was recommended by one of the 
speakers a t  the India Ofice conference a t  which 
I presided. I strongly demurred to this opinion 
and pleaded that \ye should let well alone. It 
is an erroneous opinion ant1 has proved so by 
experiments during two years here. The principal 
reason and secret of the success of sericiculture 
in Kashmir, has been and still is, in annually 
importing fresh and healthy eggs from the best 
Europea11 egg-breeding districts. :Is may be seen 
in the India Office Conference Report of the 
26th September, 1901, from the first I stated 
that I had recommended Mr. \Valton to try eggs 
of reproduction, but only experimentally. The first 
year 3,200 ounces of eggs of reprotluction tclcre bred 
in Srinagar, the result in cocoons being aln~ost  nil. 
'I'11e eggs hatched out very \\ell, and up to the 
tllird inoult there \yere n o  losses, but after the 
third moult the worms died, some from pebrine 
and more from flacherie. The second year 6,400 
ounces of eggs of reproduction \yere rcnrcd locally 
from seed a t  first iniported from Italy n~ltl France 
\vith a result of only 200 maunrls of very inferior 
cocoons. If they could have been reared free 



from disease there would have been a crop of 
6,400 maunds of cocoons. This branch of serici- 
culture is much too scientific in several ways to 
be attempted for a long time to come in Kash~nir. 
The remarks of AI .  Xrbousset on this subject on 
page 181 of my first report are quite conclusive 
and need to be well kept in view. It is not 
only in Kashmir that the experimental efforts of 
buying cocoons of reproduction have proved a 
failure. It was the same in the Lister Dehra Dhun 
grant on a large scale and in other efforts to 
promote sericiculture elsewhere. Lord Masham in 
congratulating me on the Icashmir success, wrote 
to me that he had lost £~O,OOO and given the 
undertaking up. I am distinctly of opinion that 
the present system of importing eggs of the best 
races should be continued. It is really the secret 
of Kashmirian success. 

No. 12. 

Producfiorr of Silk fro~t l  Cocoot~s. 

Rlr. \Valton tells me he has succeeded in rais- 
ing his production to I kilogramme of rakv-silk 
from 4; kilogrammes of cocoons. 'I'his is very 
good; but he says the rearers 'do not al\vays 
carefully feed the worms and are often not suf- 
ficiently careful in 'other respects. 

The French Reelers only buy selected cocoons 
and in this \vay get a higher percentage of silk 
than is possible in Knslimir, where all kinds of 



cocoons have to be taken int? the filatures includ- 
ing double and inferior ones. 

From 40 kilogran~mes of dry inferior cocoons it 
is not possible to obtain more than about 6 kilo- 
grammes of silk. 

NO. 13. 

On the respective merits of the Etoufuir and tlre Stkhuir. 

On this important question I find difference of 
opinion. See Arbousset's statement in report Ko. 
I page 183. 

Mr. Walton says he was aware of 11. Arbousset 
being in favour of the Etouffior a t  the time he 
had only one Etouffoir and one Skchoir. 

He, Mr. IValton, is distinctly of opinion that the 
SPlchoir has given him the best results, and for 
this reason, that in a li~lmid climate llke this, the 
cocoons when passed through the Etouffoir become 
mildewed by retention of the condensed steam. 
The atmospheric n~oisture o f  the valley prevents 
their drying sufficiently after the Etouffage. 12lso 
that in the filatures there is a want o f  space for 
drying such an immense quantity of cocoons. 
This inherent dampness causes the thread to be- 
come tender, and besides that, cocoons having to 
be turned several times a day to expel moisture 
cause disorganisation of the fibre and more or less 
crushing the cocoons, making difficulty in reeling. 

Mr. Walton says it takes two or threc months 
even when 60 often turned over after Etouffage, 



before they are dry enough to reel and even then 
mildew sets in. 

It is well to observe that, notwithstanding the 
merits of Etouffage and its prevalent use in France 
that even hl. Xrbousset endorses hfr. Walton's 
opinion, where he refers to the damp climates of 
Tonkin and the south of China, see Report No. 
I page 184. 

The dampness of climate in Kashmir, caused 
by the rainy season, the great floods, the great 
irrigation in the valley and consequent evaporation, 
happens chiefly when the cocoons have to be dried 
when the humidity of the atmosphere is from go0 
to looo, saturation being roo0. 

'The humidity is daily registered both in the 
filatures and in the excellent Hibernation l~ouses 
a t  Gagribal, sorne distance away, by the ingenious 
instrument called Iaambrec1it's Polymeter. 

It goes without saying, that the less cocoons 
are pulled about the easier they can be reeled and 
with a superiority o f  quality and freedom from 
duvet and bouchon, the latter faults being the 
principal defects noxi. existing, so far as my 
observations go up to the present time of my 
visit. 

Although I have been and still am of M. 
tlrbousset's opinion, formed from the experience 
gained in several visits to the South of France, I 
feel bound to admit that the foregoing reasons 
prove that the expenditure of adding more dchoirs, 



necessary for killing and partially drying the 
cocoons, is a proper and defensible one. hlr. 
\\'alto11 finds that it is better to only three-parts 
dry the cocoons in the SGchoir, and he confirms 
hI. Arbousset's statement, that if the cocoons are 
dried too much, the thread breaks more easily. 

If the atmospheric conditions here \\ere those of 
the South of France, where the humidity is prob- 
ably not more than 40 to 60 degrees and \vliere 
there is scarcely any irrigation, I have no doubt 
it \vould be preferable to treat the cocoons by 
Etouffage and that mildew ~vould not set in. 
\Vhen cocoons are taken out of the Etouffoir, they 
are of course quite wet from the stearning and 
it is clear that if they cannot be quickly dried 
mildew will naturally supervene. 

On my return through France I will discuss 
these points with hl. Arbousset and report further. 
I may be now permitted to o1)sen.e ho~vever, that 
i f  adequate means were provided for drying the 
cocoo~is a t  once after stearning the French system 
might prevail and prove the best. hIy only anxiety 
is to raise the quality of t11e ran.-silk up to that 
of the Cevennes. 

NO. 14. 

The Sole of Cocoons. 

I commend my notes on this subject see page 
184 of Report No. I .  

I have spoken about this subject a t  length with 



Rlr. SYalton. He quite appreciates the importance 
of the discussion I had with M. Arbousset upon 
it and argues that nlthough it \voultl be unwise 
to get into the habit of sending cocoons to 
3Iarseilles for sale, instead of reeling then1 a t  
home, it ougllt only to be done when the price of 
cocoons is high, say not less than 1 1  to 12 francs 
per kilogramrne, as a t  present ; cocoons being 
scarce and much in demand in France and Italy 
to keep their reelers cmployed during the winter; 
but he quite agrees that Srinagar cocoons should 
only be exported when the surplus stock left over 
from the previous crop cannot be conveniently 
reeled before the new crop is ready for reeling, as 
has been the case with a large portion of last 
year's crop, in fact about two-thirds. 

The fact hotvever of four more filatures being 
in a sufliciently advanced state of erection to be 
ready in June, to receive the new crop, it is 
hoped that surplus stocks will be reeled in future 
by the end of the follo~ving June, a t  kvhich time the 
new crop is ready for reeling. I am very glad 
to learn that silk-worm rearing and cocoon pro- 
ducing are becoming more popular and wide-spread 
in the neighbouring villages and valleys, and also 
are very remunerative to the peasants; there will 
consequently be a liability to surplus stocks unless 
the increase of filatures keeps pace with the ever 
increasing production of cocoons. 

The following table s11vu.s the yearly increase 



I I I Ibs. 
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&3 2 5 , 5 2 1  1 [lo. 1 4,333 : ... : ... $ ... Z ... 11,060 44,245 ... 
- 

I ~ , 1 5 , _  do. , 5 , j m  ... , ... , ... 1 ... , ... 1 ... , ... 

* Tllo E K ~ H  were of lorn1 reprcxloctiun, hoth metl~a and worms died of Flnohcrie and Pebrine. 
t The exact figores to be ot,tn~nrd later on. 
f Kot get realided but anticipated to be very ~atisfactory. 



The g r e ~ t  advantage Kashmir possesses in the 
present price of labour is one that puts the souti1 
of Europe sericiculturally out of competition, espec- 
ially when the silk in reeling shall be brought up 
to a higher standard and the reels can be run as 
fast as they are in France, which is quicker than 
that of the Srinagar filatures and doing better 
work, the difference in cost being about three times 
cheaper than in France ; as I shall prove further on. 

With regard to the sale of cocoons I may say 
further, that the question of the employment to 
the fullest extent of the spare labour of Sriilagar, 
of which there is yet, as I am informed, no 
paucity, should have prior consideration, because 
the people are exceedingly poor, some of them being 
on the verge of starvation. It will be conceded, I 
think, that this is even of much greater importance to 
the State than gaining profit by the sale of cocoons. 

Should it be ever necessary to export cocoons, 
the information I have given in Report No. I ,  

pages 184 to 188, will be a safe guide. 

No. 15. 

Cocoon-reeling. 

I have seen trials made with the two tavelettes 
I brought from France, the ordinary or DubinC 
tavelette, which I find is the one I introduced 
from Italy in 1897 and which Mr. Walton con- 
tinues to use, and the Chambon in which the 
croissure is made by the crossing of two separate 



threads and not by one, as is requisite for ex- 
tremely superfine qualities of raw-silk, which do 
not represent the staple output of French and 
Italian raws. 

I found a difference in the distance between the 
bassine eyelet and the top tavelette pull\ between 
which the croissure occurs ; the distance in the 
Kashmir tavelettes, copied from the Italian method, 
being a few inches, a t  least sis, shorter t1l;tn in 
the French method. 

In my opinion the French method is better 
than the Italian and is now being tried here. 

Mr. Walton gives more croissure than tlie French, 
the French being 30 to 50 crossings and Mr. 
Walton's 60 to 100. 

The latter is probably necessary, because the 
French cocoons, being selected, may not need so 

m c h  croissure as those of Kaslimir. I think it 
would be better to sort the cocoons. 

No. 16. 

O n  t h  French precautions necessary in  Cocoon-reeling a n d  
the modus optrandi generally. 

Nothing need be added on this head. I find 
everything I have stated in my Report No. I ,  

pages 189-190, is well understood and practised in 
Srinagar. 

No. 17. 
Defects in t h  Silk grown up to the present time. 

Tenat* o r  Strength. 

It will be necessary to refer to tlie faults found 



as stated in Report No. I ,  pages 190-3, to prevent 
repetition here. Efforts are being successfully 
made to evolve the thread so that it is more 
regular by keeping up the proper number of 
cocoon threads going to the tavelette. It is only 
by unintermitting care by the reeler and the 
closest supervision over him that a permanent 
improvement can be effected. The defect arises 
solely from careless preparing and especially reel- 
ing, and also from inexperienced hands allowing one 
or more threads to be dropped out, thus making 
in places too fine a thread, which of course 
reduces the tenacity. I feel sure this defect is 
being gradually remedied. Even during my stay 
the average of the testings has been raised. 

hlr. IValton always conducts this important 
operation of testing personally and does not permit 
any one of his staff to do it. I have watched 
a number of his testings and find the average 
has been raised from 50-70 tavelles to 80-90 and 
some reach 90-100. 

A higher average than even 80 or 90, which 
is fairly satisfactory, can be obtained by more 
thorough and adequate supervision, in which case 
the value of the reeled silk would be raised by 
1s. per lb. 

T o  obtain this higher excellence of the best 
French and Italian reeling, I am certain that 
there should be one European superintendent to 
each filature and still better with two, and with 



a proportionate number of thorough and well 
trained native assistants. Let me inform the State, 
that in France I found one elderly man over- 
looker of great experience in every filature of IOO 

bassines, assisted by two elderly females, wlin 
themselves had been reelers all their p r e ~ '  'lous 
working lives, and who were highly qualified to 
superintend the IOO fileuses, 50 on each side the 
filature. Here, on the contrary, I find two of 
the filatures with 424 bassines controlled by only 
one European but with fourteen native assistant 
overlookers. Whilst I strongly recommend a 
minimum employment of Europeans and a max- 
imum employment of native overlooker, I feel sure 
that it is not paying policy to stint either 
European or native supervision. 

Let the boys be encouraged as much as possible 
to  take pride in excelling in their work. 

These are my own impressions which I offer 
for whatever they may be thought to be worth, 
both to Mr. Walton and the State, but I recom- 
mend their consideration to the serious attention 
of the State;  suggestions which if adopted more 
or less would materially increase the value of 
the silk, and would do away with the brokers' 
and manufacturers' complaints, which I have en- 
umerated on pages 190-3 of my Report No. I. 

These complaints I know to be well founded, 
although often exaggerated by the manufacturers 
in order to get the silk a t  a lower price. 



I proved the truth of some of these exagger- 
ations by recently having a quantity of raw-silk 
of Srinagar reeling, thrown, dyed, and manufac- 
tured into brocades. These I have brought over 
to show the Maharaja, Raja Sir Amar Singh, 
and the Durbar. They are quite equal in quality 
to ordinary French brocades, and were much 
admired a t  the Durbar held a t  the Palace a t  
Jammu to receive me. Two lengths, for dress 
purposes, are being offered to the Queen and the 
Princess of Wales by the Maharaja. Notwith- 
standing this, the raw-silk is not quite equal to  
what it may, and, I doubt not, will be, if Mr. 
Walton is well backed up in everything he may 
think necessary. 

Specimens of these brocades may be seen in the 
Sir Pratap Singh Museum here where the Ma- 
haraja has recently sent them. 

In a letter from Messrs. Louis Degrand & Co., 
in my Report Nu. I, pages 192-3, it is .stated that 
the reeling should be " A  bouts noukes" and not 
" A  bouts volantes." The former means, that 
when a cocoon-thread breaks the reeler should tie 
it together by a knot. " -4 bouts volantes" means 
that instead of tying the thread, the reeler to 
save trouble throws the thread upon the reel in- 
stead of piecing it by a knot to the other broken 
end. 

I find that it is forbidden to allow "bouts 
volantes" and it is only by the closest surveil- 



lance that this carelessness, which is here termed 
"budzati" can be avoided. It takes a little 
trouble to find the proper end, which the Kash- 
miri reeler does not like. Only incessant watching 
will prevent it. 

No. 18. 

Reeling by Steam or  Water.pozuer z~r sus  Hand-po7oer. 

This is an important question, in which Mr. 
IValton and I are not in perfect accord. 

It  is, well to give his opinion and reasons. 
He says, that many years ago Messrs. Louis 
Payen & Co., who have extensive filatures in Bengal, 
erected a factory of zoo bassines on the French 
principle of steam-power turning. The quality 
of the silk turned out proved to be inferior, so 
much so, that they had to re-reel the silk before 
sending i t  to Europe, also they found that by 
giving up hand-turning by boys, they could not 
increase the number of workmen, as can be and 
is a t  present done by employing juvenile hand 
labour, which is daily gaining experience by see- 
ing the reeling operations, in helping the reelers 
and to find broken ends, &c. Besides this, Mr. 
Walton urges that it is better to have four eyes 
watching the thread than two, as duvet and 
bouchon are in this way minimised. 

In course of time, Messrs. Payen & Co. had 
to increase this filature by 300 bassines; but 
instead of increasing the stearn-power reeling they 



fell back to hand-reeling, they also built several 
filatures in other places, and put in all of them 
hand-power turning. 

Mr. R'alton says that steam-power is enor- 
mGus~y expensive, it takes 300 Rs. in France per ' 

bassine, \vhicli here would cost Rs. 400. TO 
introduce steam-po~ver into the whole of the 
filatures a t  Srinagar, he thinks it would cost 
more than Rs. 5,7o,m ; \vhich would double his 
present outlay. He also says that so long as he 
has suficient labour and not fully trained hands, 
he does not think it policy to introduce i t ;  
but later on, should labour get scarce and hands 
fully trained, it might be advisable to introduce it 
gradually. Xs an illustration; he says that by 
the end of June next he has to find 600 reelers 
for the 600 bassines about to be placed in the 
four new filatures. By having his present hand- 
power, he will be enabled to fill them with 
boys partially trained, whilst if he had not had 
hand-power turning he ~vould have to train reelers 
who would take months to get to any reliable 
state of efficiency. The present cost of each reel- 
turner is only two annas per day. Steam-poiver 
\\rlth its \vear and tear, extra supervision and 
maintenance, would be very costly in comparison. 
I,et me now give my version. In Europe all 
the turning of the reels is done either with steam 
or water-potver. I do not think steam-power is 
so costly as hir. \Valton thinks, when once it is 



established. 'I'here being no coal available a t  
Srinagar is of course a great drawback; but 
if on calculation steam-power could not be 
economically employed, water-power could be 
applied and by being brought from the mountain 
streams a t  a suficiently high level, a pressure 
sufficient could be found to tun1 the \\,hole of 
the filatures without difficulty. \\later-porver in 
Italy is considerably used and it gives greater 
regularity than steam-power. The11 there is the 
highly important question, I think, of education. 
The boys a t  present employed to turn the reels 
are young. \Irould it not be greatly better for 
their moral and future physical development for 
them to be a t  school with all its educational 
advantages and tone. I was very much pleased 
to see the superior intelligence of the boys in 
the Rev. C. E. Tyndale-Riscoe's school and I could 
not fail to think that there was something far better 
worth striving for in the well-being of a State 
than mere commercial econon~ies. I should be 
glad to see power supplant hand-turning but 
only gradually, for as proficiency in reeling in- 
creases, a little more work might be done by 
applying power whether it be by steam or water. 
hlay I commend these ideas to the rulers of the 
State, and also the remarks on page 194 of my 
Report No. I. In Europe, especially in England, 
Germnny and France, great efforts are being made 
by successful manufacturers and others, to provide 



sanitary dwellings near their factories, thus greatly 
preventing epidemics, to see to the education of 
the young, to cultivate all that is worth having 

. in a boy, trust, faithfulness and all that goes to 
make character and physique. I could mention 
many instances even in England where in this 
way the social position of the working classes 
is being elevated from what it was a few years 
ago, a very low state both intellectually and 
morally. Is it not worth considering in Kashmir ? 

No. 19. 

Artificial L ight ing  of Rceling Filatures. 

'I'he question of artificial lighting is briefly 
treated of under this head a t  page 195 of my 
No. I Report. In considering this with Mr. 
Walton, the question of working hours and days 
naturally comes up. hir. Walton argues, why 
should the filatures be worked in winter, when 
he can work them an equal time by closing 
during the winter months. He says he works 
on the Sundays. If he worked in the winter he 
would have to close on the Sundays. Then 
there are the Hindoo and Mahomedan winter 
holidays which would have to be deducted; he 
thinks there would be no advantage, and that 
he would not get as good quality of work done: 
the cost of warming the filatures and of the 
steam required would be a consideration, boilers 
and other repairs and furnaces rebullt, etc. The 



whole of the reeling rooms would have to be 
glazed. Then there is no coal for gas-making, 
also the bad weather of winter and the unwil- 
lingness of tlie workpeople to come any long 
distance to work in winter time. Those living 
near are all employed in the winter in sorting 
cocoons and re-winding tests to the extent of one- 
third of the workpeople. During the summer 
months the whole of the salaried establishment 
is employed, and also as to the actual work-hours 
of tlie reelers as compared with those of Italy 
the following table will show how small is the 
difference. 

The filatures of Srinagnr are opened in spring 
on the first of RIarch and close on the 15th of 
December, a little earlier or later according to 
tlle weather. They canlmence a t  6 a.m. and 
work eleven hours per day, less half an hour for 
a meal a t  10 a.m. l'lley leave off work a t  4-30 
p.m. 

Both Hindus and R.Iahomedans work on Sundays, 
the Italians and French do not. 
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The working hours per year are shown by 
multiplying 290 by 14 for Srinagar = 3045, and 
for Italy by multiplying 305 by 1o=3050 which 
shows a gain of only five hours per year for 
Italy over Srinagar. 

No. 20. 

M. Arhussefs criticisnr of the Electrir L&ht. 

It is only necessary to refer to Report No. I ,  

page 195. It is indefensible. 

No. 21. 

ventilation of fiilatures. 

Reference to my Report, Xu. I, pages 195-6, will 
give explanation of a good and effective method. 

No. 22. 

Temperatitre of Cocoon-reeling and Batteuse; 

The present system in Srinagar is the same 
as that in use in France and described in Report 
No. I, page rgG. 

hlr. Walton informs me that the present Italian 
system in use in Srinagar is satisfactory and 
enables the reelers to reel more silk than by the 
French system. 

NO. 23. 

LVagrs o/ Fihses (reelers). 

The Wages here contrast very favourably with 
those of France, the highest wages in Srinagar 
being more than three times cheaper. 'The four- 



skein or best reelers get 4 annaso per day, 
three-skein reelers 2; annas, two-skein reelers (the 
youngest ones) 2$ annas, boys turning the reels 
2 annas per day. 

Thus in comparison. 

For four-skein reelers, per day 4 annas. 
... ,, One batteuse for two reelers I$ 

Boy for turning ... ... ... 2 ,, 
- 
7$ annas. 

as against the French cost. 
I reeler in France ... ... 14 annas 
Batteuse ... ... ... 5 ,, 
Turning by power not costed 

- 
19 annas 

Without reckoning the cost of turning, the differ- 
ence in cost of labour is striking and points to 
a great advantage over the French, especially 
when the cost of steam-power is added. 

Explanation of terms used in sericiculture and 
in the conditioning of silk a t  the Lyons Con- 
ditioning Houses. 

I find these terms are well understood a t  
Srinagar, and do not need further reference than 
to the list in the Report No. I ,  pages 197-202. 

I t  is a useful list and indicates how closely 
the Lyons Conditioiling Houses watch and report 

* An anna is equivalent to an English penny. 



on quality of silk in all its different aspects, to  
tabulate the proportion of defectiveness and to 
show the purchaser what he is buying. 

No. 25.  

Quality of Silk to be aimed at in Kastimir. 

Mr. Walton quite agrees with what is stated 
in Report No. I, page 203, on this important 
head. It is an excellent guide as to the proper 
kind of output of Kashmir silk. 

No. 26. 

On M. Arboussefs recent exfission to me af his opinim of 
Kastimir Recling and Raw-silk of last year's producfidn. 

f 1902). 
It is satisfactory and encouraging to learn from 

impartial outside authority that the reeling in 
Srinagar improves. This improvement will con- 
tinue, as time goes on, in fact it is improving a 
little every day. 

Mr. Walton is good enough to say that my 
visit has been a valuable stimulus both to the 
reelers and their overlookers, and has proved that 
by increased attention and care, a better quality 
of silk can be made. 

With regard to M. .4rbousset's advice as to  the 
treatment of double cocoons, Report No. I, page 
204, of the above heading, it is well to give 
Mr. Walton's view. He satisfactorily shows 
me that i t  is better and more profitable here t o  



reel them as far as possible and sell locally the 
inferior raw-silk produced for inferior purposes in 
the bazaar. I may mention that a double cocoon, 
called in Italy doppio, is a cocoon built up by 
two or three silkworms instead of one. This 
unity of interests a t  cocoon-making time produces 
a cocoon which cannot be reeled off from begin- 
ning to end like a cocoon constructed by a single 
silkworm, the threads being mixed together. 

The silk produced from a maund of fresh cocoons 
when reeled to its utmost extent from double or 
doppio cocoons can be sold in the bazaars for 
Rs. 24. This is better than sending it to France, 
where only Rs. 20 can be got minus freight cost. 

But this doppio yarn can be sold in London 
a t  6s. per lb., which works out a t  Rs. 32 per 
maund of fresh cocoons. 

In the bazaars here Mr. Il'alton can get 6 Rs. 
per seer a t  maund weight of 82 lbs. ~vhereas in 
London it will fetch 8 Rs. per seer a t  maund 
weight of 75 lbs. 

With regard to Mr. I17alton's methods of out- 
put of the waste-silk, which includes waste (or 
what the French term dkchets), doppio, ties, and 
nimtar, which latter is the refuse silk left on 
the chrysalides, they leave nothing to be desired. 

No. 27. 

White Cocoons and Whiff Silk. 

The production of white silk has recently 



become an important European question, owing 
to a greatly increased demand for white raw- 
silk, and I have been much pressed both in 
England by nlanufacturers and in Lyons by the 
silk merchants there, to call the attention of 
ICashmir to this subject and to ask for supplies, 
which would be eagerly purchased. 

I have discussed the subject with M. Arbousset, 
on my way to Kashmir, and also \vith Mr. \Yalton. 

Unfortunately, ~vhi te  silk does not command a 
higher price in the markets than yellow, and I 
think it would be undesirable to change from 
yello\i, to white cocoon rearing for the following 
reasons, given to me both by N. Arbousset and 
Mr. Walton. Half a seer more silk per maund 
is obtainable from yellow cocoons than from white 
ones, this difference amounts to 10 Rs. more 
money from yellow than from white, and a t  
10 Rs. per maund on this year's Kashmir output, 
the loss would be two lacs of rupees, besides 
which \vhite cocoons contain less gum and cause 
much duvet, and, in addition, the mulberry leaf 
as it is a t  present in Kashmir is hardly succulent 
enough for white cocoon rearing. 

SUMMARY. 

I would like to conclude my Report with a 
brief summary of the impressions and convictions 
I have received during my visit to Kashmir in 
respect of its State silk production. 



I think the Maharaja and the State are highly 
to  be congratulated on the unprecedentedly rapid 
growth of this important industry, and its sure 
promise of being a permanent one so long, as i t  
seems to me, as  it shall be steadily and care- 
fully conducted by the State. 

I cannot omit to put on record the escellent 
filature administration of Mr. \Yalton, the Director, 
and of the successful way in which he has taught 
the villagers over a very large area to become pro- 
ficient breeders of silkworms and producers of cocoons. 

It will be interesting to record the satisfactory 
progress of sericiculture during the last five or six 
years by repeating a few figures from the table 
a t  page 224. 

In 1897 the industry was practically non-existent. 
It was in that year when, by direction of the 
Government of India, I made the first purchase 
of silkworm-eggs from Italy 2nd France for 
Kashmir, amounting to £766. The purchases of 
eggs for the past six years have increased by 
leaps and bounds. For the requirements of the 
three years, 1901 to 1903, no less a sum has 
been expended in eggs than £12,999, or £4,333 
per annum. 

The number of persons engaged in attending to 
the rearing of silkworms has increased from 1,304 
in 1898 to 44,245 in 1903, and what I think is 
especially satisfactory is the increased employment 
of Srinagar workpeople, mostly, I am informed, 



very poor and greatly needing work. In 1897 
only about IOO persons were employed in filature 
work, whilst a t  the present time there are 3,500 
persons busily engaged in the six filatures, and 
by June next this number will be increased to 
5,ooo, on the completion of the four new ad- 
ditional filatures necessary to keep pace with the 
yearly increasing quantity of cocoons produced in 
the State. 

1111 this could not have been accomplished 
without consummate knowledge, ability, and fixed- 
ness of purpose on the part of Mr. Walton, and 
the ready and unstinted help provided by the 
State. No small meed of acknowledgement must 
be accorded to my greatly esteemed friend, Lieut.- 
Col. Sir Adelbert C. Talbot, K.C.I.E., Resident 
in Icashmir during the first three years of the 
silk enterprise, for his foresight in urging forward 
the construction of filatures from the initial stage 
when the industry was but a problem, and also 
in the progressive interest he took in it, of which 
I have a vivid and very encouraging recollection. 

On his retirement in 1900, he liad the satisfaction 
of knowing and reporting to the Government that 
the enterprise was a success, and a profitable one 
to the State. 

Along with the name of Sir Adelbert Talbot 
must be mentioned that of Mr. Dane, whom I 
had the pleasure of meeting a t  the conference 
held at the India Office immediately before his 
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departure from England to undertake the duties of 
Resident in Kashmir in 1901. 'fhe State o\vcs rnucli 
to his energy and administrative skill in putting 
the increased industry upon right n-orking lines. 

With regard to the filatures, I find them in 
excellent order and very fairly up to date. There 
are a few not very important exceptions which 
Mr. Walton is gradually having arljusted in 
accordance with the present practice in France, 
the particulars of \vllicli I have fully reported 
upon and discussed with him. 

I have not avoided plainly pointing out defects, 
the most important of which is the present state 
of cocoon-reeling. 

Without wishing in the least to cast any blame 
either on the filature assistants or on reelers, I 
feel bound to state ~v i th  some disappointment 
that I am not satisfied with the present state 
of cocoon-reeling, \vliich, although good on the 
whole is not equal to what I found in Prance 
on my way to Kashmir. 

The reeling must be improved by the avoidance 
of nibbiness, duvet, bouchons and the bctter tying 
of knots, all of which are detracting from the 
market value of the silk to the extent of one to 
two shillings per Ib. I must strongly urge in- 
creasing skill in the reelers, watchfulness ant1 care 
in the turners, and above all unrelaxing vigilance 
of every assistant, both European and native. 

But besides these suggestions, other points go 



to make up the sum total of the requisite per- 
fection attainable. The temperature of the water 
in the reeling bassines must be co~~s tan t ly  minded 
as  well as that of the cocoon preparing bassines. 

I advise the constant use of the thermometer; 
for an exact and invariable reeling temperature 
will go far to make the cocoons u~~rvind  more 
perfectly. The careful sorting of cocoons for 
reeling is also of considerable importance. 

Besides these curative measures, I have suggested 
in this report the consideration a t  once of 
additional oversight assistance, and I repeat that 
whilst advocating a minimum of European assist- 
ants and a maximum of native assistants, it is 
for the State to consider carefully what maximum 
and minimum should be granted to Mr. Walton 
in order that he may have his filatures worked 
to the high state of perfection requisite to bring 
the silk up to European and Japanese standards. 

If there are now only three European assistants 
to six filatures, they will be wholly inadequate 
to the continuous oversight of the greatly increased 
number of inexperienced reelers required for the 
four new filatures. 

The total cost of the three present European 
assistants is Rs. 800 per month ; additional assist- 
ants ~vould begin a t  Rs. 150 per month each. 
When all the filatures are a t  work, one month's 
yield of silk of an advanced value of IS. per lb., 

by better supervision, would in twenty days pay 



for this increase, even if there was one European 
to  each filature. 

Considering the wish of the State to prefer 
native employkes, Rlr. \\'alton tells me he could 
manage with one European to each two filatures, 
which would be an increase of two when the 
four new filatures are finished. On this point I 
do not agree with him, for I consider, judging 
from my Continental experience, that one European 
assistant to each filature is an al)solute necessity 
to bring up the silk to the standard, and better 
still with two. 

At the times o f  distributing the eggs to the 
villages the European assistants must of necessity 
be away from their filature oversight, as also 
when the cocoons have to be weighed in from 
the country-a large undertaking. 

I contend that each filature should have a t  
least one European assistant never absent. In- 
cessant vigilance is the only preventive of careless 
reeling. 

I would suggest that it would be a good thing 
to send down four or six elderly boys from 
England to the South of France simply to learn 
all about cocoon-reeling and to be instructed a t  
one or more filatures there. I could easily obtain 
the necessary permission. 

There would be no necessity for any lengthened 
stay, as  a knowledge of cocoon-reeling only \~?ould 
be required, and not such a study of sericiculture 



generally as is given in the Government Schools 
of France and Italy. If a promise of the State 
were given to parents of boys of something like 
a permanent prospect of employment, they would 
not grudge the expense of sending their sons to 
the French filatures. 

It is of especial importance now the Industry 
has assumed such large proportions, that drastic 
and sudden changes or alterations should be 
avoided, and that any suggestions of improvement 
fro111 whomsoever they may arise, should be first 
tried experimentally. Even as to what I have 
written about turning the filature reels by steam 
or water-power, if i t  should ever be thought 
desirable to adopt it, trials only should be made 
in one of the filatures and their results carefully 
examined and compared after working for some 
time and before any large outlay is incurred. 

?'he sericicultural ship is nowr in deep water 
and requires to be steered and worked with great 
steadiness and by the avoidance of disturbing 
elements. 

In closing this report, which has been to me 
a labour of love, I hope on my return home 
to do what I can to institute preliminaries for 
the successful introduction of silk-weaving on the 
lines I ventured to submit to His Highness the 
Maharaja, General Raja Sir Amar Singh, the 
Resident and the Durbar, who have so kindly 
received me, and who fully concur in tliis suggestion. 



That the Silk Industry in which I for so long 
have taken a purely disinterested interest may 
continue to flourish and be a comfort to His 
Highness the Maharaja and a blessing to the 
people of his State is the earnest prayer of 

'I'heir humble Servant, 

THOMAS WARDLE. 



CHAPTER XVI. 

THIRD IIEI'ORT ON KASHAIIR SERICICULTL'RE, 

WRITTEN AT LEEK DURING THE LATTER HALF 

OF 1903. 
- 

Leek, 

January, 1904. 

'To the Under Secretary of State for India. 

Sir, 

I now have the pleasure of completing my final 
Report, the result of discussion and inquiries in 
France a11d Italy, concerning a few points where 
more teclinical knowledge was desirable, and upon 
one or t\vo tlivergences of opinion between Mr. 
\\lalton and myself, which hi. Arbousset, Mr. 
\Valton and myself had already discussed to some 
extent in 11ly Report No. 2. 

I have endeavoured to accentuate the results of 
these enquilies and to put them in the clearest 
form. 

Mtdbcrry Cu/fiz~afion. 

First, as to the cultivation of the Mulberry, the 
practice of which in Kashrrlir was so bad as to 
have caused me very unwillingly to pass some 



severe strictures, as  shou,n on pages 209-213 of 
my No. 2 Report. 

Following the practice of France and Italy, the 
Mulberry-tree should be pruned as little as possible, 
about once in four or five years to shorten the 
branches, this should always be done in the win- 
ter, preferably in February, and before the leaves 
appear. 

In the Cevennes the pruning used to be 
done annually, but it was found to cause the 
trees to perish, and for that reason the practice 
has been given up. The leaf that grows from a 
branch two to four years old, is far better for 
the silkworm and rnore nourishing than that which 
grows on a branch of the same year. 

When a tree is pruned in February its leaves 
must not be picked in Spring, but only in the 
following year. 

I have already described in a previous letter, 
the method of gathering the leaves, but it is better 
that I add the following remarks: 

The branches must never be cut in order to 
get the leaves off. 

'I'he leaves &t be picked off by hand and 
put in a bag tied round the waist, and if the 
trees are very high a bag kept open by a cir- 
cular wooden ring, must be used, and one that 
can be hung on the trees wit11 a wooden hook or 
pole. 

I sent a drawing of the apparatus to Mr. Colvin 



last August, and young Mr. 'Thomas will bring 
an example of it as used in the Cevennes, and 
he will a l s ~  have been instructed in its use. 

l'he hlagnaneries must be ventilated, but Mr. 
Walton's opinion I find to be correct, that vari- 
ations of temperature from 68' F. must be avoided. 

When the weather is cold, a fire must be lighted, 
the draught caused by the fire will give sufficient 
airing. 

On the contrary, when the weather is hot, i t  
is necessary greatly to air the magnaneries with- 
out fear of draughts, but the openings must be 
closed if the temperature gets cooler or becomes 
damp. 

Etoufoir zfersus Stchoir. 

I have had a prolonged discussion with M. 
Arbousset as to the relative merits of each. He 
maintains his former opinion, and prefers the 
Etouffoir. 

With the Etouffoir the cocoons cannot be 
burned, and  he repeats that the cocoons etouffk 
by the Sichoir unwind better during the three or 
four of the first months after the gathering of the 
cocoons, and give a silk which has not so much 
fluff, whilst the cocoons etouffk \vith the Etouffoir ' 

unwind better than the Skchoired ones during the 
rest of the year, their gr&s, or gum, being less 
dry ; but lie atln~its that in damp climates like 



China, the Schoi r  is preferable because with i t  
cocoons can be dried and kept. He thinks on 
learning that the Kashmir climate is damp, it 
may be better to use the SCchoir, as Mr. \ITalton 
does, and he quite approves of his only half dry- 
ing the cocoons; in that way the grhs, or gum, 
does not get so hard, and the cocoon is more 
easily unwound. In the Cevennes during the 
months from June to  September, the average of 
dampness registered by the polymetre is from 30 
to 40 degrees. It would be interesting if Mr. 
Walton would daily register the hpgro~rletric state 
of the climate by means of his polymetre, and to 
furnish us with the records. 

Cocoon-reeling Supervision. 

The reeling supervision is greater in France and 
Italy than I found it in Kashmir. In the reeling 
filatures in Alais, to each 60 bassines there is 
one male director, two skilled \vomen superin- 
tendents, and one tester, one of the principals 
generally superintending the whole work. 

At St. Cristol for 40 bassines there is one 
director, and two u70nlen superintendents, one of 
which is a tester. 

All this confirms the opinion I so strongly 
expressed when in Srinagar, and also on pages 227-8 
and 243-4 of my No. a Report, that the filatures 
lack more European and native superintendexlce, 
and I fear that only by resorting to European 



procedure will the reeling be brought up to the 
high mark of the French and Italian qualities. 

It is necessary to do all that is possible to 
avoid defects in the silk thread, but it is useless 
to try and satisfy every buyer, who will always 
try to find defects in order to obtain the silk a t  
a reduced rate. 

Motive Power. 

In spite of Mr. Walton's good reasons, I retain 
firmly my belief and opinion that it is preferable 
for the regularity of the motion, the facility of 
un-reeling the cocoons, and for the regularity of the 
titre, to have a mechanical motor, either hydraulic, 
or steam-power, or by electric motors, if this 
latter system can be economically installed. 

RiIy opinion is fully endorsed by that of several 
of the best European reelers, besides which, all 
of them practise it. 

The expense, even with a steam-engine, would 
be much less than Mr. Walton thinks; in fact 
much less than with boys working well even a t  
two annas per day. 

If it was not necessary to have steam to heat 
the pans, and that it was necessary to instal 
boilers and steam-engines, the expense would be 
considerable, but as long as there are already 
boilers to give steam to heat the pans, the extra 
expense of firing for one steam-engine would be 
insignificant. 



One hundred boy turners a t  two annas per day 
cost 16s. 8d., and one three-horse power steam- 
engine xvould turn IOO reels a t  an extra cost of 
less than one anna per day with coal, but with 
wood the cost would be somewhat higher. 

,4 water-motor, being even more regular than 
steam-power, would be preferable, and would 
cost less when once applied. 

Cocoon-reeling and Apprcntict'ship. 

M. Arbousset has sent Mr. \Valton a photograph 
of one of the new machines which have now 
begun to be used in the French filatures. It is . 
constructed with a separate spindle for each skein 
of silk, and is put out of motion by a lever 
above the head of the reeler. 'The advantage in 
this is that the reeler is able to continue her 
work a t  the same time the girl joins the broken 
ends. 

With this new machine the apprenticeship or 
probation would be made quite as well as with 
the boy turners, and even better. 

Between each t\vo pans there is a small pan, 
called a "petite bassine batteuse," on a bank or 
tray which runs the length of the filature. 'This 
is the little bassine which is placed in front o f  
and between two fileuses ; it is the Inode employed 
in Italy for the battnge. The battage in Italy 
is not done in the same way as in France, 
there is an apprentice who places a handful of 



cocoons in the little bassine, and beats them with 
the brush, which is much smaller than the one 
employed in France, only being about half the 
size. She beats the new cocoons ancl the detached 
cocoons separately, and passes them to the reeler 
to clean as soon as the threads have caught her 
small heather brush, or rice-straw brush. It is 
these little girls who working a11 day under the 
eyes of the reelers, try to make a good and short 
apprenticeship. 

'There are also the young girls who tie the knots 
or join the ends together again, one for every five 
workers, ant1 who are placed between the worker and 
the ~nachines ; they tie together the broken threads ; a 
saving of time and a regularity is thus effected. 
They are able, when tying the knots, to obtain a 
useful and growing experience with the reeling, 
and therefore they soon learn how to reel cocoons. 

This shows clearly that even if the staff were 
smaller, those undergoing apprenticeship or pro- 
bation would be just as successful, and besides 
the work would be more quickly and better done, 
especially i f  a mechanical motor were substituted 
for boy turners. 

hl. Arbousset thinks that it is impossible for 
really good silk to be produced without the use 
of a motor for turning the spindles, as a young 
boy is unable to turn with the regularity neces- 
sary, and unsteady turning cannot produce good 
silk, 



Vice Ridhibitoire. 

I have fully described this defect on page 202 

of my No. I Report. 
In consequence of an apparently well-founded 

charge, as  well as  a large claim for raw-sill< 
said to be damaged by dermestes or mites made 
by the eminent firm of hlessrs. Chabrikres, hIorel 
et Cie., of Lyons, I discussed the matter with 
Mr. Walton a t  Srinagar, and also carefully ex- 
amined much of the raw-silk about to be sent 
to England, but we were unable to find any 
trace of the defect, or any trace of insect life, 
exuviae, microscopic or otherwise, likely to gnaw, 
eat, or damage the silk. 

On my return from Kashmir, in May, 1903, I 
called on Messrs. Chabrieres, Morel et Cie., a t  
Lyons, to further investigate the defect, and to fully 
discuss it with them. I Lvas assured that the 
cause was what they had stated; and that in 
their long experience as  merchants of ran-silk 
they had had to make many claims from this 
cause; they affirmed there could be no doubt 
about it, and that it \bras most important for 
the future of Kashmir silk that a remedy for it 
should be found. 

I helped to open and examine several bales, 
which a t  my request were brought up from their 
stores to their ofice in Lafont, Lyons. 

I found ample evidence of defective silk, and 
instructed them to open all the bales, about sixty 



in number, which they then held in stock, and 
to scnd all defective portions to Messrs. Durant, 
Hevan & Co., to be forwarded to me for a 
minute investigation, for I was not then convinced 
that the cause was what they so confidently 
stated, or " moth-eaten " according to their ordin- 
ary parlance. 

hlessrs. Durant, Bevan 8 Co., subsequently sent 
me all the defective hanks they received from 
Chabrikres, IIorel et Cie., amounting to  nearly 
IOO lbs. 

I gave every hank a thorough examination, 
chiefly microsropic. 

This occupied me upwards of a week of close 
work. I am glad to say I found no trace of 
animal or insect life, microscopic or otherwise, 
but there was ample evidence of damage of 
another kind. 

In many places, chiefly a t  the end of the hanks 
which had naturally been the most subject to 
friction, the silk fibres were much cut and frayed, 
and so rubbed that the silk thread itself was only 
recognisable by aid of the microscope. It was also 
discoloured, and grave rather the appearance of 
dermestes exuviae. I came to the conclusion that 
the fault lay with the carrier and not with 
any entomological destructiveness, but to make 
sure of this I sent some of the defective hanks 
to the highest authorities in Riilan, namely, the 
" Sociktd ~Znonyme Coopkrative avec capital illimitk 



pour le conditionnement et l'essai des soies et 
autres textiles A Milan, Si&ge Principal, Via 
Ciovasso 11," who have issued a most interesting 
brochure entitled, Compte-rendu des recherches 
faites de 1894 & 1899, Laboratoire d'Etudes de 
la Soie. Published in hlilan by I,. Zanaboni k 
Gabuzzi, 12 Via Fontana, 1900. The reply I 
received was as fo l lo~-s  : 

"There is nothing in the appearance of the 
silk which will authorise us to declare that the 
silk has been cut by dermestes or other insects 
harmful to silk. Our opinion is that the defect 
has been caused during the transport, in which 
suficient care has not been employed, either by 
the rubbing of the bales against each other, or 
against the cords which tie the bales." 

But to  prevent my assigning an opinion which 
might yet be found controvertible, I wrote also to 
the Director of the Royal nacological Station, 
Padua, and append a copy of his reply. 

Padua, 

3rd flugust, 1903. 

R. Stazione 13acologica Sperimentale. 

Dear Sir, 

I have given your silk a long examination, and 
1 am of opinion after many experiments that the 
so-called " moth-eaten " defect depends exclusively 



upon a too strong ligature, or from some iron 
instrument. 

I have found no trace of insects, and i t  is 
impossible that an insect could cause the mischief. 

Yours very truly, . 
E. QUXJAT. 

There is therefore now no doubt that the 
subject has been thoroughly thrashed out, ancl 
whilst the rkdhibitoire idea could not be applietl 
legally or justly in this case, I have recornn~endetl 
hlessrs. Ilurant, nevan R Co., to  niake a satisfac- 
tory allo\vance to  Chabrikres, hlorel e t  Cie, ant1 
settle the matter. 'I'his they have done, and have 
sold the damaged portions a t  their lowered value. 

Although the silk has been saved from a bad 
reputation, and f r o ~ n  a lial~il i ty to claims more 
or less serious for defects alzelays rnade the  m o s t  of, 

it is absolutely nccessilr!. that  better arrangements 
sliould be made for conveying tlie bales from 
Srinagar to  Lolldon, a s  much as  possible friction- 
proof. 

I think the damage is caused in transit bet~veen 
Srinaqar antl I<nw;il, Pintli, along the steep grad- 
ients w.hich involve much jolting, antl possibly by 
too tight cortlirig; a r ~ l i o \ v  tlie defect is prevent- 
able, antl it is o f  interest to  find that most of 
tlie silk sent to 1.ontlon has not been con1pl:iinctl 
of, in fact, Jlessrs. ChabriGre?;, hIorel et Cie., are tlie 
only firm who have found fault or claimed da~nage.  



Thc Sorting and Choice 4 Cocoons for Sale. 

On this question of high importance the opinions 
I have gathered go all in one way. 

The samples of cocoons that were sent to me, 
as well as tliose I took to M. Xrhousset, \\.ere 
not suficiently well chosen to be sold on the 
Marseilles market. 

In reeling the good cocoons, the poor ones 
must not be mixed with them, for in tlie hattage 
of cocoons, the batteuse brush looqens and tlestroys 
the poor cocoons, and the good ones do not 
become sufficiently boiled or prepared. 

The silk from poor cocoons and those " satinks " 
is also more fluffy than the silk from good 
cocoons. For this reason it is necessary that the 
cocoons should be carefully selected before they 
are sent to tlie filature or sent for sale. The 
poor cocoons must be reeled separately for tlie 
purpose of making grkge or raw-silk of the 
second quality, which is sold generally a t  four to 
five francs per kilo., or from IS. 6tl. to 2s. 
per lb. less than the first quality. 

M. Arbousset endorses my opinion that one 
European superintendent is necessary for each 
filature, and hopes that the experiment that is 
going to be tried with Mr. Thomas will succeed 
and will favour our joint opinions. 

When I left Srinagar, the mulberry trees, owing 
to the inclemency of the weather, were about 
three weeks late. I was then very apprehensive 



of the success of the siik\iorm crop, and I am 
sorry now to learn from the authorities in 
Srinagar, that owing to a heat-wave or as it is 
called in French " la touffe" coming on suddenly 
and severely before the Lvorms were old enough 
to stand it, there has been a loss of about 
25 1)er cent. of s~lk\vorms. On learning this I 
a t  once Lvrote to Rtr. Colvin and strongly recom- 
mended that in future from 2 0  to 25 per cent. 
more eggs should be purchased and distributed 
than a t  present, as the ten filatures ought to be 
fully kept a t  work, ant1 any surplusage of cocoons 
could very easily be sold a t  a profit in RIarseilles. 

\Vith regard to the eggs purchased last year for 
this year's crop, I \vould like to suggest that 
the hatching and progress of the rearing should 
be very carefully observed, because owing to 
great shortness in Fmnce of silkworm-eggs there 
has been the greatest difficulty i11 supplying the 
requisite quant~ty,  and alttlough the eggs are :~l\vays 
guaranteed each year to me by RI. ilrbousset, in 
whom I have the fullest confidence, to be free from 
pebri~le, it \vould be as well to see i f  any disease 
creeps in and for extra precautions to be exercised. 

\Vithin the last few days I am informed in a 
letter I have received from Rtajor Kaye, of his 
approval of my suggestion to order more seed 
than is required, and so guard against having to 
shut' -down the factories if there should be a 
short crop of cocoons. 
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I a m  glad to  be informed too by him that 2 j  

per cent. more country people have volunteerrtl 
to  apply for seed nest season, making up the 
number to  13,ooo, and as  tlie seed distributed is 
one ounce per fanlily of four or five, this will 
bring up the people employed in this industry, 
young and old, to between 52,000 and 65,000, a 
most pleasing industrial feature, for they are pnitl 
handsomely for all cocoons they bring in. 

Major Kaye also informs me that  the newly- 
employed female reelers are o n  the whole doing 
well, many of the111 reeling four skeins of good 
silk, and he believes the experiment has all tlre 
elements of success , in  it. 

I a m  glad to  be informed by him that the 
weaving industry should be started and continued 
as  a State branch. 

Now that the discussion and correspondence on 
points raised in Srinagar on my No. 2 Report 
are completed, hI. ~lrbousset modestly desires lne 
t o  ask that his name may be allo\ved to be 
mentioned amongst others, as having assisted in 
the establishment of sericiculture in Kashrnir, a s  
much by the carefully chosen eggs he has all  
along sent, a s  by tlie advice and opinions he 
has so unstintingly given. 

With regard to this, I have no hesitation in 
saying that Kashrnir sericiculture is under a deep 
debt of gratitude to him for being so reliable 
in the great trust reposed in him, as  well a s  



for the advice he has always been ready to  give, 
and for his generosity in training young Mr. 
Thomas in his filatures, and in obtaining an  
introduction for h ~ m  to work in the filature 
of another reeler of Cevennes reputation. 

I wish to state tliat the 10 lbs. of 24 deniers 
raw-silk reeled from white cocoons wliich was 
sent to me by RIr. \Valton on 24th November 
laht for ~veaving experiments, is turning out most 
satisfactorily, both in regularity of cloth and in 
the improved augmentation of size over and above 
the Tg, or -&$ deniers. 

I hope soon to send specimens of the woven 
fabric and its results in dyeing and finishing. 

Suggestion for htzprmenrcnts in zhe Tying up of Fkisons 
or Knubbs for the MarRet. 

The present plan of fastening the bunches of 
waste or knubbs with tightly twisted bands involves 
a great and needless waste of labour in untwisting 
the aforesaid bands, and untying the knots, and 
is greatly objected to. 

51 more loose mode of tying the bunches, and 
in much larger bunches, would be much preferred 
and \vould seem not to be difficult to do. 

I again called a t  Rlessrs. Durant, Bevan & Co. 
a short time ago and examined a number of bales 
they Iiad In t h e ~ r  stores, and found a good many 
of them were very niucli rubbed and abraded by 
imperfect carriage, sorile of them being in holes 
close to the ends of the bales. 



Nm French Reeling Mod$catwn. 

This recent improvement prevents tlie stoppage 
of the reeling of all  the four skeins when the 
end of one of them breaks and enables the reeler 
to proceed with the reeling of the other three 
skeins not broken, so that  when one end breaks, 
only one skein stops. 

The  silk thread is carried from the bassine 
over the tavellettes and the two portesbouts to 
tlie reel or "dkvidoir" i11 exactly the same way 
:IS with the ordinary reel or " dkvicloir" but 
instead of there being one long reel holding four 
skeins, the reel or " dividoir" is divided into 
four narro\ver ones. 
11 photograph has been sent to  Mr. \Valton, 

:uld wlien Mr. 'Thomas arrives he \\rill he able 
to 1)oint out tlie details of the new " dkvidoir" 
: i ~ ~ t l  the connections for stopping and starting 
e ; ~ h  one. I have asked him to take out with 
11im the iml~ortant parts of tlie mechanism. 

'l'l~is iml~sovement enables a boy for every five 
rcc.lcss, to 1)e employed in tlie filature, his \vork 
is si~nl)ly to piere up the broken or detached 
c11{1s, \vl~ilst the reeler continues laying on tlie 
cocoon tllrc;lds as often as required. The boy 
\vorks bcl~ind t l ~ e  reelers. 

1 have bcc~i in close toucli, by correspondence, 
\\.it11 Mr. 'Tl~o~i i ;~s  during his stay a t  Xlais. I 
all1 susc I ~ i s  \\.osI< t l~crc  \\-ill prove very useful to  
Knshrnir. t i e  is fully conversant wit11 all the 



details of the filature and subsidiary work carried 
on in the Cevennes. He has sent me many 
details of procedure there of greater or less im- 
portance concerning cocoons, reeling, battage, 
evenness of threatl, avknage, water temperatures, 
overlooking, duties of managers in France, elas- 
ticity and strength, duvet and bouchon, water 
preparation, labour particulars, titrage of cocoons, 
regularity of thread, progression of sizes, various 
" essais," lances, croissures, tying of knots, porte- 
filihres, kc. ,  but as he has them all carefully 
written do\vn, I need not add them to my report; 
it may however be desirable to print them in 
Srinagar as a record of his most useful study 
of economical French procedure in filature work. 

Durant's New Ofles. 

I have been informed by hIessrs. Durant, Bevan 
& Co. that they have within the last fortnight, 
opened a bureau and warehouse in Lyons which 
will give them greater and closer facilities for 
the exploiting of Kashmir silk arnongst the silk 
manufacturers of France than they have hitherto 
had. Mr. Bevan is there a t  the present time 
installing a responsible representative of the firm, 
and making the necessary arrangements for future 
prosecution of their business as Brokers of raw- 
silk in France. 

As my life is drawing near its close, I am I hope 



not unnaturally desirous of putting on record some 
statement of my life work for India : and this is my 
apology for recapitulating thus fully my deep personal 
and philanthropic interest in the welfare of India. 

T o  me my work for India has been indeed a 
labour of love, which has increased with years, 
and still continues. 

I have never had any desire to work for the 
silk interests of India from pecuniary motives, and 
although the time spent has been enormous, and 
the hobby a costly one, I have no regrets ; on the 
contrary, I cherish a pride in my efforts, I hope 
justified by the success which has attended them, 
and by their potentialities so far a s  silk, serici- 
culture and silk weaving are concerned in the 
future of India. 

Thus an historical Industry which had been 
allowed absolutely to  die out after repeated attempts 
from lack of knowledge and scientific procedure, 
and which employed only a few hands in 1896-7, 
now gives employment to more than 50,000 men, 
women and children, all natives of the country, 
their number increasing rapidly each succeeding year; 
the silkworm rearers nearly all working in their own 
homes in the villages of the valley of Kashmir, 
and the reelers working in the factories or filatures 
in Srinagar, the only Europeans engaged in this 
colossal industry being the Directing Superintendent 
and his five assistants. 

This is a dramatic result, and fortunately a s  
sound and sure a s  it is startling. And it is not 



more gratifying in itself than in the solid hope it 
justifies of similar beneficent results being obtained 
in the revival, and even the introduction of other 
industries into India, of the ruri-urban type of 
sericiculture and silk reeling and weaving. 

I beg to offer this Report to His Majesty's 
Government of India, acknowledging with my 
warmest thanks the kind encouragement I have 
invariably received. 

I have the honour to  remain, 

\-ours faithfully, 

' S~ouxs  \V.\RDLE. 



CHAPTER XVII. 

T H E  ROYAL BACOLOGICAL STATIOS, 

PADUA, ITALY. 

HAVE lately received iron1 I'rofessor Quajat, I the Assistant-Director o f  the Royal Sericicul- 
tural Laboratory a t  Padua, a most interesting 
brochure containing an account of the curriculun~ 
a t  the Royal Bacological Station a t  I'ndua, and 
the scientific sericicultural investigations regularly 
carried on there. 

In giving a few quotations frorn this brochure 
about the Institution and its valuable educational 
and scientific work, it ~v i l l  serve to emphasise 
in a marked way my former, as well as present, 
strong convictioxls and recommendations to the 
Government of India on the importance of having 
in India a similar Imperial sericicultural educa- 
tional and scientific establishment, and a11 the more 
so that the Government of Italy not being content 
with this one famous agricultural teaching insti- 
tution in Padua, has actually 59 sericicultural 
observatories and laboratories now \vorking in the 
Kingdom of Italy under the direction and depen- 
dence of tlie Station a t  Padua. The names o f  



these stations are given in this brochure, which 
is entitled " The Royal Sericicultural Laboratory 
of Padua, a t  the Universal Exhibition of St. 
Louis, being a summary of information of the 
functions of this important Central Establishment 
a t  Padua, 1904." 

It is proved that these sericicultural laboratories 
have given niighty impulse to the revival of the 
silk industry in those extensive areas in Italy 
where the inhabitants mostly apply themselves to 
its production. 

The brochure states that the diffusion of healthy 
eggs incessantly brings further benefit to the 
industry, especially when it is known that they 
have been produced under tlie scientific direction 
of the Government Establishment. 

Many breeders of silkworms, Italian and foreign, 
come personally to discuss the difficulties that 
happen to them, and to be more closely ac- 
quainted with the establishment in all its details. 

Besides the curriculum work, one of the duties 
of the laboratory obliges it to execute microscopic 
analyses of eggs, clirysalides and motlis, a t  the re- 
quest of private applicants, on payment of a fee. 

'The Padua Laboratory is under the direction of 
my esteemed friends the learned Cavaliere E. Verson 
and of his learned colle;~gue, Cavaliere E. Quajat, 
the Assistant Director, a list of whose Sericicul- 
tural hIemoirs is to be found in the brochure, 
occupying nu less than sixteen pages. 



This laboratory was founded by Government in 
:Ipril, 1871, and has already existed for 33 years. 

The  Ministry of .\griculture, supported by the 
Province, the Commune and the .Igricultural 
.Issociation of Encouragement of the local in- 
dustries, provides for its maintenance, and al l  
these corporations haye their representatives in 
the Board of -Administration.. 

The persons a1)pertaining to the Institution, 
are :-a Director, who directs and surveys the 
work, gives impulse to scientific researches and 
is charged with the regularity of the different 
administrative operations ; a vice-Director, who 
assists the fornier and substitutes llinl when occa- 
sion requires; a n  .-Issistant ; a Secretary, and 
persons of common service. 

The  building occupied by tlie Laboratory be- 
longs to the province. 

Adjoining the establishment is a certain space 
of ground (about a hcctnre and a half) cultivated 
nit11 mulberry trees, of which there is n collection 
of more than 30 different kinds. In tlie middle of 
the grounds rises the silk\vorm nursery ; it is corn- 
pletely isolated, and annexed to it is a hothouse for 
the production of the leaf for tlie early instruction. 

The  Cabinets are provitled \vith all that is 
required for the sericicultural researches. AIlcro- 
scopes, balances o f  precision, physical and cl~cmical 
apparatus, sterilizi~ig and cu1tiv;~tion apl)amtus, 
are the scientilic ilistruments with wllich the 



laboratories are provided. On the other hand, 
great care has been taken in collecting day by 
day a11 that is connected \\-ith tlie technical 
practice of tlre Silk Industry. 111ld thus the 
laboratory no\v possesses a rich museum, contain- 
i n g  numerous models of hibernation and incubation 
machines; all kinds of implements and apparatus 
for rearing silk\vor~ns, for isolatirlg and selecting 
motlrs and cocoons, for suffocating tlie latter, and 
in short for a11 the operations necessary in the 
production of silk~vorm-eggs. 

The most vaiicd races of silk\vornis are repre- 
sented in more than 1,600 vases, containing cocoons 
and raw-silks. Silk-\virlders, reels, serimetres and 
serigraphs and several kintls of basins are used 
for analyzing the threads of each cocoon, as  well 
a s  the raw-silk formed by several threads. 

Plaster n~otlels of healtlly anti unhealthy worms 
and large coloured tablets, sho\v in all its details, 
the anatomy of the Ijombys mori ;  its different 
evolutive phases, and the delicate structure of its 
tissues may be seen by the observer in a collec- 
tion of 8,000 objective Ictn~inzte bearing more than 
70,000 microscopic sections. 

I have had the l;onour of contributing from 
time to time important sericicultural materielle to 
this museum for which I have received the thanks 
of the Italian Govcrliment 2nd an offer of an 
Order of Dccoration, but ~vhich I was not permitted 
by rules of the Britisli Government to  receive. 



T h e  1-ihrary contains more than 2000 volumes, 
representing together with technical and scientific 
works and magazines a n  average value of 2 0 , 0 0 0  

francs. 
The  traditional empiricism that  governed not 

long ago  the most important treatment for tlle 
proper preservation of eggs, has yielded to  a 
rational method, strictly agreeing lvith the csi-  
gencies of a natural evolution. 'I'he nature of the 
diseases that  unfortunately still afilict the silk- 
worm, has been studietl in all  its manifestations, 
to facilitate the knowledge and a~q)lication of the 
best means to  struggle against thern. Systems of 
disinfecting the nurseries have been settled, witli- 
out however damaging tlie products of tlie rear- 
ing, and several other important problems that  
greatly interest sericicultural industry, have had 
enlightening. 

For sericicultural details, the reader may consult 
the 31 volumes of periodic;~l ~~ubl icat ions ,  edited 
by the Establishment, and the considerable number 
of Memoirs i t  publishes in scientific papers or in 
the reports delivered n t several scientific r\cad- 
emies. 

This  Sericicultural Establisl~ment has not only 
greatly contributed, wi th  its publications, to  
render silkworm-breeders more careful and watch- 
ful in the practice of this industry, but i t  
possesses two other means to reach the same aim 
rnore eficaciously ; the courses of teaching and the 



indefatiga1)le concurrence o f  sericicultural labora- 
tories. The usual teaching is imparted in two 
separate courses; the first for men and the second 
for women, and regulated so that they may reach 
practically useful results, they take up all  the 
activity of the persons employed a t  the Estab- 
lishment for more than four months every year. 
But this heavy task is ividcly re~varded by the 
kind reception of the public, i f  it is permitted 
to judge by the number of those who draw 
advantage from their labour. ;\nd a considerable 
advantage is indeed drawn from it, even materially 
speaking notwithstantling the sad vicissitudes to 
which the Silk Industry has been subjected during 
the last ten years. 

It is gratifying to find that of 909 pupils who 
have passed through this Institution, 500 a t  least 
have applied themselves to  sericiculture as their 
chief, i f  not their only, means of living. 

T w o  important publications have recently been 
issued by the Ilirector ant1 Vice-Director of the 
R. Stnzione Bacologica, the titles and particulars 
of which are given a t  the end o f  chapter xviii. 



CHAPTER XVIII. 

SILK A S D  T H E  SILKII'ORJI: PIIACTICAL TREATISES 

ON SEIIICICVLTC'KE. 

ONE of the most useful and reliable aids to Seri- 
ciculture is Ilonsieur Laurent de I'.Arbousset's 

book entitled "Cours de la Sericulture Pratique," 
published by C. Castagnier, ;\lais (Cinrd) France. 
It is a book I earnestly recommend to all persons 
interested in the subject. 

hIy daughter, Elizabeth IYardle, has translated 
i t  into English, and I have edited it. It lvill 
be published shortly by Rlr. Eaton, Leek, Stafford- 
shire and Riessrs. Simpkin, Rlarshall & Co., 1-tcl., 
Paternoster Roiv, 1-ondori, and \vill be found most 
useful both in India, our Colonies and :\merica. 
. RIy friend, Mr. Yityn Gopal Mukerji, of Naya 
Durnka, Southal Paraganas, Dengal, India, \vho 
was Sericiculturally educated a t  Padua arid 
Rio~itpellier, tlic Italian and French Sericicultural 
C;overnrrlent Stations, and also under the late 
Professor Pnsteur a t  Paris, has also written an  
excellent treatise on the sarlle sul~ject especially 
adapted to Sericiculture in India. It is entitled : 
" I-Iandbook of Sericiculture," nnil is published by 



the nengal Sec -etnri:~t Press, Calcutt :~,  110th in 
tlintlustani arltl in Ilnglisll. 

'I'lle follo\virlg ;Ire t\vo irii1)ort;lnt ~~u1) l ic :~t ions  
issued from tllc H. Stazione 1lncologic.a :- 

I .  I1 Filugello e 1';lrte. Scric-ol;~, T ra t t a to  
, . 1 eorico-~)ratico il1ustr;lto tln Sj incisioni 
inter(-alate nel testo, 1,y I-. \*erson ctl I<. 
t Direttorc e \7ic.e-l)i~-ettorc. Fm-  
tc.lli Ilruc~lccr, I'atlov:~. 18gG. I'rit,c I..Io. 

2 .  I)ei Ilozz~)li, 11y I < .  I h ~ t t .  Qxi ja t ,  \-ice- 
1)irettore della R. Stazione lk~cologic ;~  tli 
I'atlova, I'ih prcgrvoli c l ~ c  prel);lrano i Ifpi- 
dotteri sctiferi, con 50 t ;~volc  contenenti 
oltre 140  clicll6s. I'ndo\-:I, 1;rntclli I)ruc.li~r, 
IOOJ Price I,.ro. 



CHAPTER XIX. 

- 

JOURNEY T O  ALAIS. BOMBAY. BOMBAY TO SIIINA- 

GAR, YIA RAIVXL I'ISDI. SII,K FILtITL'IIES, ETC. 

SEIIICICCLTUIIE. hIY RE.ISOSS FOR GOlSG T O  

KASHPIIIR. 

VENTURE, I hope, with some appropriateness, 1 to  include in this book, two letters I wrote t o  
the Leek newspapers during my absence from 
England, one on the Sericicultural operations in 
Kashmir, the second a description of its Geology, 
Natural History, and Sport, also with registers 
of Temperatures and varying Barometric pressures 
during the journey. 

From the LC& Post, Saturday May qfh, 1903. 

W e  have received the following letter from 
Sir Thomas Wardle, describing his journey from 
Bombay to  the Vale of Kashmir, and to the Silk 
filatures in Srinagar which he has been the means of 
estahlishing during the past few years, an account 
of which will be of the utmost interest to our 
readers :- 

TO THE EDITOR OF THE LEEK POST. 

Dear Sir.-On my way out to  India I stayed a 





One of the two State Elephants of H.H. the hl:~harajr~ S;tbih of 
Jrrmmu and Kashmir, as caparisoned for tho Delhi 

Durbar of r g o t .  



week a t  Lyons a n d  the  fur ther  south of France,  
t o  g e t  the  opinions of silk manuf;~cturers  ;ind 
merchants  on ICashlnir silk, and  t o  s tudy up-to- 

d a t e  procedure of cocoon-reeling, etc. 
By t h e  kindness of t w o  of the  best filature 

proprietors in the Cevennes a t  i\l;iis, I \vas permitted 
t o  work  a t  cocoon-reeling. I made  a lengthy 
report,  which took up  much of the time dur ing  the 
voyage t o  cornpile, both from na tes  :ind memory. 

I journeyed alone from Bombay, on Xionday, 
the 9 th  Jl;irch, by express  night  a n d  d ; ~ y ,  passing 
Bhopal.  Gna l io r ,  Agra,  Delhi, Xnir i ts l r ,  I.;~hore and  
Rawal  Pindi on t h e  \Yay, arr iving a t  Sialkot o n  the  
following Thursd;iy, where I met by a p p o i n t ~ n e n t  
hlr. Colvin, t h e  Resident of Icashmir. After a day's 
discussion \vith him, I went on t o  J : lm~nu,  \vhere 
I met  the Xlahar>~-j:~ of Kashniir ; ~ n d  J a m m u ,  his 

brother, General R;rja Sir  Amar Sillgh, and  the  
members  of the  Durbar  in Council His  Highness 
the  Maharaja  warmly thanked  nle for the  interest I 
w a s  tak ing  in K;ishmir Sericiculture, a n d  af ter  
hearing my report,  ;lnd \vhiit I had t o  say, i l l  a n  
interview last ing nearly t w o  hours, he  ordered my 

report t o  be printed, a n d  af ter  a most  cordial recep- 
tion a t  the Palace, his brother  took me t o  his 
house acljoining thc  1'al;ice. I staved several days  
a t  the Residency, having a n  elephant a n d  also a 
carr iage placed a t  my di+posal (plate  9). I s a w  the 
g r e a t  annual  Hindoo febtival cf  Holi ; waited until 
t h e  Resident c;lnle u p  fro111 t h e  Siitlkot Iiesidency, 
a n d  then, after much discuzsion with Sir  Amar  S ingh  



and the Resident, I left for Rawal Pindi, en route 
for Srinagar, the capital of Kashmir. 

When I arrived a t  Rawal I'indi, the nearest rail- 
way station to Kashmir, 2 0 0  miles away, I was 
informed that the road up to  the Kashnlir Valley 
was blocked ivith snow, and would not be open for 
ten days ; that part of the journej having to be 
done by Tonga,  occupying four days, resting a t  
Dak bung;ilows each night. I went on td Peshawar 
for a few days, waiting for the snow to melt. 
Here the weather was alnlost tropical. I went a 
long drive up the Khyber Pass. I returned to  
Rawal Pindi after four days stay, and learned I 
might risk the journey if I walked through ten 
miles of snow. I waited two more days, and 
news came by wire that the snow was being 
cleared and leaving only a walk through it of two 
miles, a t  Rlurree, 7 ,2m feet above the sea. I 
decided to  venture, and set out alone in a tonga 
and pair, changing horses every five or six miles. 
The first stage was over the plain of Tret, 25 
milcs ; the second to Dhuli;~, 47 miles from Rawal 
Pindi ; 1e:lving Dhulia next morning at 7 o'clock, I 
droi-e on to Haramulla, 1 0 2  miles, arriving there 
a t  g p.m. the same day, hxving had a snowy, 
cold, and very dangerous journey, under high cliffs 
and over precipitous heights most of the way. 
My tonga mas stopped a t  one place by a large 
fall of cliff which had just smashed an ecca 
laden with luggage. I had to jump out of 
the tonga to avoid another fall of rock. The 
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river Jhelum was foaming in flood r,ooo feet 
below. 

Baramulla is the western entrance to the Vale of 
Kashmir, and only 30 miles from Srinagar, 5,235 feet 
above the sea (plate 29). The valley is surrounded 
by snow-clad mountains of great  grandeur, some of 
them from 12,000 to 26,000 feet high. The valley 
is chiefly flat, and is the bed of an ancient lake. 

I arrived a t  Srinagar a t  mid-day on the fourth 
day. The Governor of Kashrnir called on me 
soon after my arrival, and said his instructions 
were to see that I lacked nothing, and that a s  a 
State guest I should recei1.e every attention to my 
comfort. His name is Pundit Man hfohan Nath 
Kaul Sah ib ;  he was most polite. In the after- 
noon, Mr. Walton, the able Director of Sericiculture 
here, drove me to the silk filatures. There were 
six fine factories or filature5 for reeling and storing 
cocoons ; each filature is 435 feet long, by 42 feet 
wide, and has two rows of reeling bassines (see 

plates 33, 34, 35, 36, 37). There are 550 men 
and boys in each filature, a sight perhaps unequalled 
in Europe. Four more filatures are in course of 
erection, and will be completed before June, when 
the new crop of cocoons is ready; but about 
two-thirds of last year's cocoons are waiting to 
be reeled, owing to the large crop and inadequate 
reeling machinery. T o  think this immense industry 
had all developed from the to A ~ o o  worth 
of silkworm-eggs I bought six years ago  seemed 
wonderful, and made one feel thankful. 



T h e  number of workpeople now employed is a s  
follows :-Eggs distributed t o  I 1,150 families ; Mr. 
W a l t o n  informs m e  t h a t  the  quant i ty  of e g g s  
given o u t  depends on the  size of  the  families, a n d  
t h a t  a n  average  of four  per  family who par take  in 
the  rear ing is  a correct est imate ; s o  multiplying 
I I , I  jo by 4, there were in 1933 the  following : - 

Silkworm rearers  ... ... ... 44,600 

Reelers a n d  T u r n e r s  in the  present six filatures 3,300 
Sor te rs  ... ... ... . 200 

Packers  a n d  deniering . . . . . .  60 
Firemen,  wood-cutters (there is n o  coal) .. 5 0  
Car t ing  wood ... ... . . . . . .  4" 

4 8 , ~  jo 
Additional reelers t o  be  employed in J u n e  

in t h e  new filatures ... ... ... a,zoo 

In 1898 the e g g s  I purchased in 1897 were dis- 
tributed amongs t  joo heads  of families in the  
vi l lages;  increase h a s  g o n e  on  each year  until a t  
t h e  present time A4,ooo worth of e g g s  a r e  supplied 
t o  n o  less than I 1 , 1 5 0  villagers ; they occupy 
their families and  relations t o  the  extent  of 44,600, 
whilst the  number of reelers and  turners  has 
increased in the  last  five years  from 80 t o  3,300. 
T h i s  reads like a fairy t a l e ;  bu t  it is accurate  
a n d  t r u e ;  t h u s  making  u p  a total of a lmost  
50,000 people, old a n d  young ,  in a n  industry, 
which, s ix  years  a g o ,  did nu t  exist. 
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The Chief Judge of Kashmir, Mr. Mukerji, and 
Dr. Mitra Rai Bahadur, State Medical Officer, 
told me yesterday that had it not been for the 
successful introduction of Sericiculture, Srinagar 
would have been famine stricken, and that  even 
now a very large number of people in the city 
are all but starving, and needing employment. 

I have suggested a sister industry, that of 
silk weaving, which, by the exceedingly clever 
fingers of the Kashmiris, can, I feel sure, 
be successfully worked, and I have instructions 
from the Maharaja, his brother, and the Resident, 
t o  introduce it. 

I t  has great  possibilities, and may be a s  im- 
portant in time a s  that  of Sericiculture. 

But to return ; I have driven through the length 
of this valley of u,ondrous beauty, about 80 miles, 
and 3 j  miles wide. I t  seems full of mulberry 
trees, and secures the home of an  industry, which 
even after its present marvellous expansion is yet 
but the nucleus of an  immense future development, 
if it can be retained and managed by the State, 
and so  preserved from commercial rivalries. 

My mission here has several aspects. First, t o  
show the great  advantage to the State to  retain 
the industry and to keep it free from private 
enterprise and company promotion ; second, to  
provide employment for a large population greatly 
in need of it and to help them to be fitted for it. 

I have never seen a people s o  marvellously 
clever with their fingers a s  the Kashmiris. I t  is 



a s igh t  t o  g o  down the  bassines in the  filatures 
and  see the  beautiful way  t h e  men a n d  boys can  
handle t h e  fine threads c f  the  cocoons, even those 
who have been engaged  in it for a few weeks 
only. They  d o  it  n i t h  a readiness a n d  skill which 
compare favourably with t h e  south of Europe  
fileuses, who have g o n e  th rough  a n  apprenticeship 
t o  learn cocoon-reeling. 

Thirdly, another  object I a m  working for is t o  help 
t o  perfect t h e  raw-silk, s o  t h a t  it  m a y  hold i ts  own 
aga ins t  t h a t  of Itilly and  France.  

I t  nearly docs t h a t  a t  present. Already improve- 
ments  a r c  progrcssirlg, a n d  I hope when the  
mulberry cultivation is bet ter  a t tended to,  t o  see 
my a ims  accomplished, and  a t  n o  dis tant  da te ,  
a n d  tha t  this industry, a l ready \,a-y profitable t o  
the  State ,  will have a most  prosperous future. 

Four th ,  t o  obtain a reliable balance-sheet ; fifth 
t o  sugges t  silk weaving. 

In  a second Icttcr, I will describe w h a t  I have 
secn of the  geology,  mountain sport ,  a n d  natural  
history of Kashrnir,  from the  ubiquitous spar row 
to the  imperial eagle  a n d  lordly barasingh. 

I wish the  n e a t h e r  lvere w a r m e r ;  it is  very 
cold a n d  chilly. 

Yours  very truly, 



CHAPTER XX. 
- 

KASHXIIR XIOUNThlS ALTITUDES, GEOLOGY, FOSSILS 

AND ROCKS, OIINITHOIaOGY, BIG-G.ihIE SHOOTISG, 

TEXiI'EllhTUIIES XSD UAItOJIETICIC REr\L)IKGS. 

H E  second letter was written to the Lcck Tinres, T and in the following expanded form was read 
a t  a Meeting z t  Swainsley of the North Staffordshire 
Field Naturalists' Club, when the geological and 
natural history specimens, a s  well a s  my Srinagar 
purchases in silver work, embroidery, papier-machi6 
and wood-carving were shown and explained. 

TO THE EDITOR OF T H E  LEEK TIMES. 

Dear Sir.-I had not enough leisure to write my 
second letter during my stay in Kashmir, that  in 
which I promised to  describe something of the 
natural history of that most interesting part of 
the world. 

I wrote it, however, a t  intervals during my 
voyage home, principally in the Red Sea, but I 
leave it to your discretion to insert it or  not a s  
you may think best, a s  it is unavoidably rather 
long. 

The geology of Kashmir is a big subject, and I 



will only deal with a small par t  of it ,  a n d  tha t  
principally what  I saw,  over  bu t  a limited a rea  
of mountain a n d  valley, a n d  dur ing  brief oppor- 
tunities of observation combined with spor t  in 
t h e  W e s t e r n  Himalayan ranges  a t  pret ty  high alti- 
tudes, commencing no t  far  f rom the  immense springs 
a t  Achib i l ,  Bawan a n d  Is lamabad,  which mainly 
form the  sources of the  River  Jhelum, which flows 
th rough  t h e  entire valley of Kashmir ,  eas t  t o  
west,  through Sr inagar  t o  Baramulla, a distance of  
some 7 j  miles, bounded a!l t h e  way by snow-clad 
mountains ,  with extensive valleys and  nullahs running 
u p  from the  plains into the  heart  of the  g r e a t  ranges. 
T h e  main Valley of Kashmir  is  e ighty t o  ninety miles 
long  a n d  over thir ty  broad,  with numerous lateral 
valleys called margs ,  with nullahs running u p  into 
t h e  mountains  many thousands of feet high,  often 
ending  in glaciers and  avalanche accumulat ions of 
snow. T h e  whole valley is  cornpletely encircled by 
snow-clad ranges,  with very g r a n d  a n d  rugged  sky-  
lines, escaping glaciation by  their g r e a t  altitudes, t o o  
high t o  have been shaped  by o ther  than volcanic 
upheaval,  a n d  subsequent  atmospheric  erosion. T h e  
happy valley of Kashmir  averages  G,ooo feet above  
the  sea  a n d  is only approached by T o n g a s ,  a long  a 

to r tuous  a n d  dangerous  road t w o  hundred miles l o n g  
from Rawal  Pindi, the  nearest railway station. F r o m  
various par t s  of the  valley may be seen t h e  
principal mount;iin heights  : Skardu ,  8,873 feet ; 
N a n g a  Pnrhat ,  26,629 ; H a r a m u k h ,  16,903 ; Gwash 
Bran,  17,800;  Amarnath,  17,321 ; the  Panjal range,  







15,000 ; Kazi Nag, 11,125, Tutakutti, I j,524 feet, 
etc. (see plate 30). The geology of those parts of 
Kashmir which I had opportunities of examining I 
found to be very ancient. Much of it is very dif- 
ficult to correlate with corresponding epochs on this 
side of the globe. Yet there are analogies which 
show such sequence a s  we are accustomed to find 
in Great Britain, although not in the same amplica- 
tion. For example, if my classification of the fossils 
I found is correct, there can be no donbt of a 
corresponding carboniferous epoch, but with an  
extremely limited zone. I found no signs of coal, 
nor  of any upper carboniferous rocks, but I saw 
very good developments of carboniferous limestone 
measures, with their characteristic fossils. Of shells 
of Brachiopoda I found in the Panducha limestones 
near Singpura, Terebratula, Chonetes, Athyris, 
Streptorynchus, Spirifer triangulata, Producta, in 
which P. scabriculus is prominent, Orthoceras, and 
numerous Polyzoan life-forms, Polypora and Fenes- 
tella being very interesting and well developed in 
the shale-beds. My visit to the famous and 
beautiful Liddar valley was too short to give me a 
thorough acquaintance with its geology, for I had 
only time to g o  up a few miles, but .  my friend 
Colonel Ward,  whom I had the good fortune of 
joining in his camp, gave me a few pseudomorphs 
of fossil shells in sandstone rock which appear 
of older date than carboniferous. They resemble 
very closely those of the Caradoc gri ts  and Wen- 
lock shales of the Lower Silurian formation of 



England, both in the matrix in which they lie and 
in the appearance of the shells themselves. 

1 have written out a list of all the fossils I 
found. I think a few species may be considered 
new t o  English geology. I took them up to  the 
Jermyn Street Museum and compared them with 
the collection there. A few of them were evidently 
divergencies from the typical and well-known forms, 
and the authorities of the museum hesitated 
to bestow specific names although the genus of 
each is sufficiently apparent. Although this is not 
a large collection it is 1 am sure of sufficient 
itnportance to  interest our North Staffordshire Field 
Club members, some of whom I hope will be able to  
define or suggest new names for the species if known. 
A dark limestone abounds and forms the building 
stone of which the ancient Hindu temples of some 
1,000 years ago were built ; all now, sad to  say, in 
ruins from frequent earthquakes, and still worse from 
the native vandalism in using their massive stones 
for subsequent buildings. I visited the celebrated 
Temple of Martand, near Islamabad, plate 31, and 
many others, and have brought photographs of the 
most interesting ones. It is a pity and a great  loss 
to  Kashmir archaeology that these temples, once s o  
fine in form, and with such characteristic details, 
should have been allowed t o  be so  despoiled. Of 
unfossiliferous rocks I gathered specimens of schists 
and sandstones in various localities, notably a t  
Srinagar ; also granites, one a porphyritic green- 
stone, slaty and other metamorphic rocks of appar- 







ent Silurian age  ; but the slates were without 
well-developed cleavage planes. There occur here 
and there prominent cliffs of many-bedded whitish 
rock, possibly Triassic, or even Tertiary, conformable 
with the overlying limestone and Silurian rocks. 
In every case they were very much folded, and 
gave the mountain side a very picturesque appear- 
ance. 1 cannot a t  present suggest an English 
equivalent, and there possibly may be none. I 
could not detect any break of strata between this 
rock and the lower Silurian measures. I had no 
opportunity of deciding where to correlate very 
thick beds of red sandsto~le,  they may be Permian, . 

Triassic, or Devonian, so  closely do these formations 
lie together, and seem to  pass into each other. 
One is led to believe that  the whole series of 
formations from the Trias to the Silurian are here 
represented, but without that stratigraphical sequence 
and the breaks characteristic of English geology. 
There are  red sandstones both compact and friable 
intercalated with the oldest rocks ; in some places 
looking like Trias and in other places like Devonian ; 
I could not find any fossils to identify them by. 
There is a singular dearth of fossils in much of 
this strata in this part of Kashmir. Should the 
shells of thz Liddar Valley I have mentioned turn 
out not to be Silurian, then I did not observe in 
any of the Silurian rocks, which are of great  
thickness, the least trace of a fossil. Much of the 
Silurian measures have undergone great  changes by 
metamorphic action, which very probably has obliter- 



ated all t races of organic remains, a t  least in t h e  
limited a r e a  of nly examinatio!~, for I searched 
assiduously for fossils in s t r a t a  app:lrently thousands 
of feet in thickness, but  found none, unless those 

I have just  mentioned be they. These  rocks seem 
t o  lie conform:tbly under the  carboniferous measures. 
Running  into Sr inagar  is  t h e  end of a mountain 

range,  a n d  upon it ,  about  a thousand feet high, 
s t a n d s  the  Hindoo Temple,  Takht-i-Suliman, plate 16, 
a celebrated place of pilgrimage, said t o  be a t  least 
a thousand years  old. I t  forms t h e  most  picture- 
esque  feature of Srinagar .  In the  centre  of the  
temple is the customary Phallic lingam of s tone  
with a serpent  coiled round it. T h i s  par t  of the  
range  consists of a n  enormous upheaval of amyg-  
daloidal t rap ,  with a m j g d u l e s  of chalcednti, large 
a n d  small,  of which, associated ~ v i t h  a n d  forming 
par t  of it, is a vast  m a s s  of t rap  rock resembling 
o u r  Porphyritic greenstone,  also s laty measures  
a n d  la rge  beds of unfossilifcrous, argillaceous, and  
arenaceous softer sandstones, the exact  horizon c)f 
which I a m  not able t o  determine. T h i s  immense 
out-pouring of igneous aniygdaloid a n d  greenstone 
rocks seems  t o  have obliterated the  earlier stratified 
measures. T h e  carboniferous rocks, if I rightly 
assume them t o  be such,  seem of scan t  proportions 
compared with those of t h e  older series, notably 
those which seemed t o  m e  t o  correlate with o u r  
Silurian and  Cambrian systems. If there h a s  been 

n o  formation o r  denudation of the  coal measures  

proper, the  rest  of the  carboniferous rocks seem t o  











imply t h a t  a much less t ime w a s  occupied in 
represent ing this formation compared t o  tha t  of 
Europe. T h e r e  seems t o  be  n o  exact  equivalent 
a n d  sequence t o  European geology. Even the  
apparent  thickness of the  stratified rocks, older than 
t h e  carboniferous, appears  much grea te r  than it 
really is, for many  r > f  t he  mountain sides run 
parallel with the  s t r ike of t h e  rocks, with complex 
foldings a n d  complete inversions, a n d  s o  much have 
t h e  measures  been disturbed, t h a t  it is very difficult 
sometimes t o  determine where s t r a t a  d o  not lie 
bo t tom upward.  I made  for the  reading of this  
paper  a rough  d iagram demonstrat ing these inversions 
which al though not  qui te  geologically accurate ,  will 
indicate w h a t  I s a w  a n d  m y  inference formed both 
above  a n d  below the  mouiitain section for a b o u t  
three miles in length in one  par t  of my walk a long  
t h e  mountain escarpments. T h e  diagram represents 
t h e  rocks dipping from south t o  north from a h e i ~ h t  
of  s a y  8,000 t o  I j , o 0 0  feet above t h e  sea. T h e  
gran i te  intrusion shows  very plainly the  main a g e n t  
in t h e  mighty effects of t h e  disturbance, contortion 
a n d  involution of the s t r a t a ;  dot ted lines represent 
the  inversions of the  s t rata .  A few days  of rock 
observations extended th rough  Achliblil Rukh ,  (plate  
32) of about  five miles a long  t h e  mountain side, by 
Is lamabad a n d  Khanabhal ,  the  lower portions of t h e  
famed Liddar  and  S ind  Valleys, u p  a la rge  valley 
above  Avantipura, t h e  ancient capital of Kashmir ,  
t h e  Khrew Rukh,* a very mountainous part ,  past  one  

Rukh is Ksshmiri for the Jlsharaja's big game preserves. 



of t h e  Maharaja's best b i g  g a m e  shoot ing  mountains, 
t h e  Valley of Xrapal a n d  S a r a s t a n  t o  S ingpura  a n d  
Pampur ,  all on the  r ight  side of the Jhelum, a n d  
in all about  thirty-five miles down t o  Srinagar .  
T h e  only coal I s a w  w a s  in J a m m u ,  b u t  it is a 
Tert iary coal,  beginning t o  be  worked in t h e  
Himalayan t ract  north of Jammu.  I t  is not  of 
g o o d  quality, but  is  used a t  the  Jamrnu Water -  
works  a long  with Tert iary Bengal coal. I t  is t h e  
intention of t h e  Maharaja  of J a m m u  a n d  Kashmir  
t o  develop it ,  a n d  s teps  a r e  being taken  for  t h a t  
purpose by a projected and  much needed r;tilway 
from J a m m u  t o  Sr inagar ,  which 1s now being 
surveyed. Glaciation is a n  important  feature a t  lower 
levels in a n d  o u t  of the valley. Immense deposits 
of huge  boulders with here and  there roch6s 
mouto1in6s, striation, moraines a n d  rock groovings.  
Since looking u p  w h a t  h a s  been done  by a few able  
geologists  in t h e  Himalayas,  1 find .-orne very inter- 
es t ing  papers  by 1,ieut.-General IllacMahon, Mr. 
Hudleston,  Air. Lyddeker, a n d  especially t h e  work  of 
Mr. Medlicot, Captain Godwin Austen, a n d  others ,  
recorded in the  Journa ls  of the Geological Society 
a n d  Geological Association. Notwithstanding all  
this recorded work,  mos t  of it of g r e a t  interest,  I 
a m  still of opinion t h a t  a systematic  a n d  thorough 
geological survey of those par t s  of the  Himalayas 
in which the  Valley of Kashlnir is placed, is  not  
only necessaly but  would prove in several ways  of 
g r e a t  usefulness. In this I a m  confirmed by  t h e  
following quotat ion from MacMahon's  able  paper  o n  



the Geological History of the Himalayas, referring to 
the conflicting speculations of their age, one extre- 
mist having ventured on the pronouncement that  
they were first upheaved in the Eocene or even in 
post Tertiary periods. General MacMahon says :- 
" Much work in the field, combined with the skilled 
study of thin sections under the microscope is still 
needed to  elucidate the age  and history of the 
crystalline rocks of the Himalayas." Mr. Griesbach 
believes that the dark blue limestones of which I 
have brought specimens are of Devonian age,  
but I am firmly inclined to the opinion from the 
fossils they contain that  they are of Carboniferous 
age, although I must admit that several of them 
appear to be of different species to any yet recorded, 
especially one of a large species of Polyzoa. Mr. 
Oldham states that  throughout the whole of the 
Palaezoic and Mesozoic periods the mountains of 
Simla and of course those of the Kashmir regions 
were alternately land and sea, and MacMahon 
thinks that during the Eocene times the sea flowed 
over this entire region, except over the highest 
snow-peaks, and it was not until the close of the 
Eocene epoch that the crumpling up of the strata 
on both sides of the ancient axis of crystalline 
rocks took place, and that the steady rise of the 
zclholt Himalayan area began and which has been 
going on ever since. When this period of con- 
tinued elevation set in, the fiords of the Eocene 
sea began to shrink back from east to wes t ;  and 
the sea gradually retreated from the Himalayan 

'9 



area, and from the Punjab. He thinks that the 
contortion, compression and upheaval which marked 
the earth movements that set in a t  the close of the 
Eocene period, were connected with the intrusion 
of gneissose granite, but that the granite upflow 
did not, except in one or two instances, protrude 
through the surface. This granite intrusion which 
took place as  I have said a t  the close of the 
Eocene perio~i, greatly contorted the rocks through 
which it thrust itself, and greatly metamorphosed 
them, as  may be seen in several specimens I 
brought home, containing fragments of these con- 
torted rocks in the intruded 'granite. This stu- 
pendous action which raised the Himalayas still 
higher and into their present position was not a 
sudden outburst of volcanic force or convulsions; 
but is the result of a very long sustained upward 

pressure and a long-continued and gradual cooling 
of the granite. The whole encircling sky-line 
averaging 10,000 to  ~0,000 feet above the sea, is 
clad in the whitest of snow down to a line of 
about 8,000 to 9,000 feet. 

The Valley of Kashmir is a flat plain of 
pleistocene alluvium, and 1s composed of loams, 
clays and sands. It is the ancient bottom of a 
lake, which formerly occupied the whole area of the 
valley to a depth of perhaps more than a thousand 
feet, and is said to have found its outlet by 
volcanic agency through the narrow gorge a t  
Baramulla. It is interspersed with long flat- 
topped banks and ridges of detrital wash, called 



karewas,  which consists of more o r  less fertile 
a n d  unfertile alluvium washed down by mountain 
and  lake currents, probably dur ing  t h e  existence 
of  the  g r e a t  lake itself. F r o m  these deposits 
the  sun-dried hrick : I l s  of the  houses a r e  
built, and  coarse porous pottery is made.  T h e  
whole country is a mass  of volcanic disturbance, 
ancient a n d  m o d e r n ;  n i t ~ c h  of it  contemporaneous 
with, a s  \veil a s  prior to, the carboniferous epoch, a s  
well a s  subsequently. Kashmir  is  situated in a 
line of seismic weakness. Ear thquakes  a r e  still 
f requent ;  a severe shock occurred in April dur ing  
my stay. In .1873 a n  ear thquake  destroyed 3,000 
people and  large numbers  of cattle,  a n d  n o  year  
passes  without  recurrences of g rea te r  o r  less 
severity. 

T h e  rocks surrounding this  g r e a t  lacustrine basin 
a r e  mostly stratified, except where absolutely ig- 
neous. 

This  collection of Kashmir  rock and  palzeonto- 
logical specimens, a l though small,  may prove of 
interest t o  o u r  North Staffordshire Field Club on  
some future occasion. I a m  happy t o  s t a t e  t h a t  
it  has  been accepted by Professor T. h,fcKenny 
Hughes ,  the eminent Geologist a n d  Principal o f  
the new S e d g ~ v i c k  Museum, Cambridge a n d  will 
find a home in t h a t  important  geological collection. 

I l lustrat ior~s of some of the  principal fossils 
described \vill be  found in plate 41 ,  t h e  d rawings  
of  which have been beautifully executed by m y  
niece Miss Elinor Ward le ,  a n d  forms one of t h e  



most important and interesting of the illustrations. 

No. I.-Large block of Limestone with Polyzoa, 
Producta, Rhynconella spondi, Polypora 
Rhabdomeson, Glauconoma, etc., from 
Panduchuck, near Singpura, upper side. 

,, 2.-Ditto lower side. 

,, 3.-Limestone from Panduchuck, with Avicula, 
Polypora, Polyzoa, etc. 

,, 4.-Ditto Polyzoa (plate 41, %g. I ) .  

,, 4~.-Ditto ditto magnified (plate 41, fig. la). 
,, 5.-Ditto Polyzoon, resembling Polypora (plate 

41, fig. 2). 

,, 6.-Ditto Crinoids. 
,, 7.-Ditto Retzia. 
,, 8.-Ditto Polypora, Crinoidea, Rhabdomeson. 
,, 9.-Ditto Brachiopoda, probably Rhynconella 

(plate 41, fig- 7). 
,, 10.-Ditto Brachiopodas, probably Rhynchonella 

(plate 41, fig. 8). 
,, 11.-Ditto Brachiopodas, Strophomena, Spirifera. 
,, 12.-Ditto Spirifera (plate 41, figs. 4, 6 and 9). 
,, 13.-Ditto Polypora, Diastopora, etc. 
,, 14.-Ditto Producta, Brachiopoda, etc. 
,, 14a.-Ditto Productus, allied to pustulous. 

,, I j.-Ditto Productus, Polyzoon (plate 41, fig. 3). 



X few of the Fossils collected at Singpura, Avrmtipura, 
I.iddar Valley, Srinagar, etc. 
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No. 16.-Ditto Streptorynchus and Polyzoa. 
,, 17.-Ditto Productus, allied to P. pustulous 

(plate 411 fig- 5). 
,, 18.-Millstone or probably Silurian Grit, re- 

sembling Caradoc grit, Liddar Valley, 
Pseudomorphs of Spirifera, a Conchifera 
and Polyzoa. 

,, 19.-Ditto, ditto, Brachiopoda, Rhynchonella. 
,, 20.-Ditto Pseudomorphs, fragment of Brachi- 

opoda. 

,, 21.-Ditto fragment of Brachiopoda and Monti- 
culipora. 

,, 22.-Ditto Spirifera, etc., Polypora. 
,, 23 to 27.-Series of Limestones in succession, 

near Avantipura, the white looking ones 
very much contorted, squeezed and com- 
pacted with very fine greenish quartz 
felsite. 

,, 28.-Porphoritic Greenstone, from Singpura, 
close to the carboniferous limestone fossils 
and limestone series of Nos: 23 to 27. 

,, 29.-Carboniferous Limestone, of which the 
ruined Hindu Temple a t  Martand, near 
Islamabad, was built. 

,, 30.-Igneous Rock, near Avantipura, of typical 
quartz-felspar porphyry related to No. 28 
and belongs to  the same series of 
intrusions, connected with some granite 
below or  in the area. 

,, 31.-Ditto, but with less quartz. These are  
probably dykes or tills. 



No. 32.-Amygdaloid igneous Rock from base of 
the mountain a t  Srinagar, possibly a lava 
and contemporaneous with the sediment- 
ary measures. 

.. 33.-Slaty Rock from base of mountain a t  
Srinagar. 

,, 34.-Limestone from a stratified cliff a t  Bawan, 
Liddar Valley. 

,, 3j.-Ditto, ditto, ditto. 

,, 36.-Green and purple Rocks from Uri, probably 
calcareous shales;  one of these would 
make a good section to show the effects 
of the shearing stresses on these rocks. 

,, 37.-Road-mending Carboniferous Limestone 
near hlurree, 7,000 feet above sea level. 

,, 38.-Amygdaloidal igneous rock from Arapal, 
probably the fine edge of a rock like 
NO. 32. 

During my fifty-one days stay in Kashmir, I 
had the honour of being entertained as  the State 
guest of the Maharaja of Jammu and Kashmir, 
of whose kindness and hospitality it is not possible 
to speak too highly. During the time I was in  
Jammu he placed one of his splendid elephants 
and x carriage and pair a t  my service. The 
elephant was one that attracted attention a t  the 
Delhi Durbar, one of the finest specimens of its 
kind, with head and front richly and decoratively 
painted (plate 9). 

His Highness the hlaharaja and his brother, 

General Raja Sir Amar Singh, were most courteous, 
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thanking me most warmly in Durbar assembled 
a t  the Palace for the interest I had taken in 
establishing Kashmir Sericiculture, . and for my 
continued attention to  it. They invited me to  
shoot in their special reserves, or  Rukhs, a s  
they are termed. 

But my time was chiefly occupied with matters 
connected with the production and reeling of raw- 
silk, with a view of its improvement, and in 
reporting on its present state and future develop- 
ments. I was, however, able to  devote nearly a 
fortnight to rlatural history work and shooting. 

On my arrival a t  Srinagar from Jammu, I found 
arranged for me, by instructions to the Governor 
of Kashmir from His Highness the Maharaja, a 
house-boat on the Jhelum, a covered Shikara, and 
two Doongas, one for carrying tent appliances, 
and the other for cooking. These were for my 
expedition upon and up the river. 

T o  garrison this expedition I was provided with 
a pony and Groom (Syce) see plate 40, on the 
right the Cook (Khansama) ; my native servant, 
(Bearer or Boy) ; Waiter (Karthmagar) ; Boat Cap- 
tain (Jamadar) ; Tent man (Frash) ; and in additon 
twelve boatmen. 

At the close of the first day's journey up the 
Jhelum the boats were roped to the river side, 
and the boatmen applied for money to buy food 
in the adjoining village. On my being told by 
my native servant that two annas (2d.) per man 
would suffice, I replied that  I suppused it was  



296 

for the evening meal ; he said, "No, it is enough 
for the whole day, and they will be well satisfied," 
and during my week's stay on the shooting tour 
it only cost me two shillings per day for the 
twelve boatmen. I t  is customary for the State guest 

to provide the commissariat of such expeditions. 
Srinagar and the Jhelum constitute a veritable 

second Venice, with its house-boat life and charming 

river scenery. 
I had the good fortune to  shoot two fine stags, 

Birisinghds, (Cervus Kashrneriensis) a wild boar, 
(Sus Cristatus) in the Achdbil Rukh, and a black 
bear (Bomba Hapat) in the Khrewe Rukh (plate 
42). This was skinned in the evening, and by 
seven o'clock the next morning I counted thirteen 
immense vultures devouring the carcase. 

Three days spent in the Achibdl reserve, driving 
and stalking for Birdsinghis and bears, gave ample 
opportunities for geological observation from the 
base of the mountain to a height of about g , m  

to 10,000 feet, parts of which ascents were on 
pony-back nearly half-way up, and after that  on 
foot, the ascents being too steep for pony climbing, 
so steep in some parts that it was difficult to 
hold on except by the rock stratification ledges. 
I got to consider an angle of forty-five degrees 
a gentle slope. 

A coolie carried my hammer and specimen bag, 
another my shot-gun, my shikari carried my rifle, 
and I supported myself with a stiff alpenstock, 
or rather Himalayan-stock. 
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On reaching one of the Himalayan ridges I 
tracked in the snow for abqut zoo yards the fresh 
footsteps of a leopard, but failed to find him, 
although the nullahs were well beaten by a staff 
of coolies. He had gone farther afield. 

I shot a collection of birds, chiefly under the 
guidance of Colonel Ward,  the authority on the 

c Fauna of Kashmir, who kindly invited me to 
3 - 
A accompany him. He has the oversight of the big 
2 game  and the Rukhs of Kashmir, and I shall 
J = - not forget the pleasant week I passed with him 
c and Mrs. Ward,  both on the Jhelunl and in camp. I 

am indebted to him for the names of the following 
c 

7 . birds I shot, whose skins, with others, I am 
.- 
a bringing home :- - Black stork (Ciconia Nigra), coot, large (Fuleca 

c atra), western spotted forktail (Henicurus Macu- - 
5 latus), common kestrel (Cerchneis Tinnunculus), 
2 koklas pheasant (Pucrasin hlacrotopta), dabchick 

(Podiceps Phillipensis), yellow-headed wagtail (Mota- 
2 

cilla citeoloides), Himalayan goldfinch (Carduelis 
J . . 
+ caniceps), common sparrow (Passer cornmunis), 

cinnamon sparrow (Passer cinnamomeus), the rufous- 
backed shrike (Lanius erythnonotus), the black 
and  yellow crossbeak (Hesperiphona icterioides), 
white-cheeked bulbul (Otocompsa leucogenys), the 
Himalayan babbling thrush (Trochalopteron Simile), 
the Himalayan whistling thrush (Merula unicolar), 
the Himalayan pied woodpecker (Picus Himalayanus), 
the Western Himalayan pied woodpecker (Dendroc- 
opus Himalayensis), hoopoe (Upupa Epops), wren 



(Anorthura neglecta), woodcock (Scolopax rusticula), 
the Chikor partridge (Caccabis chukar), large 
spotted nutcracker (Nucipago Multipunctata), king 
crow (Decrurusater, or Black Drongo), Monaul 
pheasant (Lophophorus refulgens), the Himalayan 
tree creeper (Certhia Himalayana), the short-billed 
minevet (Pericrocotus brevirostris), the white-capped 
redstart (Chimorrornis leucocephala), the Indian 
Paradise flycatcher (Terpsiphone paradisi), the mango 
hird (Oriolus Kundoo), Imperial eagle (Aquila 
Heliaca), Indian hush-chat (Pratincola Maura), nut- 
cracker, tit-mice (several species), and tits. 

The sparrows seem to be the most numerous 
species of b i rd ;  next come jackdaws, rooks, and 
crows ; after them the Mynah. Swallows and 
martins were abundant. 

Of the trees of Kashrnir the following predom- 
inate : of fruit trees, glorious in blossom, peach, 
alnlond, apple, pear, plum, apricot, and cherry. The 
mulberry luxuriates all over the valley and is indi- 
genous, in some places it occurs in forest quantities. 

The wi l lo~, ,  well pollarded, abounds. The finest 
trees are the chenars or planes in every village, 
some of them two hundred feet high. I measured 
he base of one of the largest, it was twenty yards 

in circumference. The leaves of the chenar con- 
stitute the chief motives in their beautiful designs 
for silverwork, wood-carving, embroidery, etc. 
Deodars, spruce, and other conifers abound on the 
~nountain slopes amongst the snow. 

The mulberry is very badly forested, and in my 







Report  I advised t h e  appointment  of a forestry 
expert  ; this will be done  from the  Indian Fores t  
Department .  T h e  t rees  have been cruelly lopped 
a n d  denuded of their boughs  in many  places, a n d  
years  will elapse before many  of them will be pro- 
ductive of leaves for s i lkworm food, bu t  both t h e  
black a n d  white  mulberry a r e  being exterlsively 
planted. In the  Peshawar a n d  Sr inagar  dyehouses 
I found a few interesting dyes. F a s t  yellow is  
dyed with barras ,  o r  barruc,  imported from Cabul ; 
also a yellnw dye called rnazath, o r  mazate ,  t h e  
root  of t h e  wild geranium ; another  yellow dye 
called rawan  chini ; reds, f rom cochineal ; blues, 
indigo. 

O f  Kashmir  flowers, they have only t o  be seen. 
T h e  entire valley w a s  teeming with fruit blossoms, 
a n d  the  s igh t  of the  wild iris, a n d  the wild crown 
Imperial lily, a s  well as many o ther  flo\vers, w a s  
of indescribable beauty a n d  interest. 

I t  is impossible t o  omit merrtio~ling in this letter 
the  exceedingly p leasa~i t  recollections I have of the  
delightful hospitality I received from Mr. and  Mrs. 
Colvin, a t  each Residency, a t  Sialkot,  J a m m u ,  a n d  
Sr inagar ,  a n d  also of the  kindness shown t o  m e  
by Mr. a n d  Mrs. W a l t o n  dur ing  my s tay  in Srin- 
a g a r ,  a few days  of which I had  the  pleasure of 
enjoying their hospitality. 

I t  is for tunate  for Sericiculture in Kashmir  t h a t  
Mr. Colvin, the  Resident,  a n d  Representative of the  
Government  of India, is t a k i n g  such a keen interest 
in i ts  progress. 



I t  fell to my lot, a t  the request of the Govern- 
ment of India, to recommend a Director of this 
commencing Industry in 1897. The splendid results 
shown since that  time prove that the appointment of 
Mr. Walton, who for many years previously had much 
experience in the Bengal silk districts, has been jus- 
tified, and that under his able guidance and control, 
the industry has yet most promising prospects, and 
1 am glad that I am able to report to the Govern- 
ment of India my entire satisfaction a t  the present 
state and future prospects of this important industry. 

Knowing I should have to experience much 
change of temperature in the various parts of my 
journey to Kashmir, I carefully took both temper- 
ature and barometric readings daily, and often two 
and three times daily. In  all I took 179 readings, 
the most interesting of which I give in the follow- 
ing table. Of course the great  differences in the 
barometric readings were caused by changes of 
altitude rather than by the weather changes, for 
example, a t  Murree, where I had to pass through 
the snow oil foot a t  a height of 7200 feet, one 
third of the way between Rawal Pindi in the 
Punjab plain of India, and Baramulla, the entrance 
into the Valley of Kashmir. 



T E M P E R A T U R E S  AND BAROMETRIC 

P R E S S U R E S  

FROM I3TH FEBRUARY TO 2 8 1 ~  MAY, 1903. 
Datc. Hour. 

Tcmpcr- Baron. 
Place. elurc- eter. 

'903- 
Leek ... ... 13 Feb. 9 a.m. 45 29.7 
London ... 13 ,t 6 P.m. 48 30.62 
Paris ... ... I , ,  6 p . m .  50 30'0 
Alais ... ... 
Marseilles ... 

... Port Said 
Suez ... ... 

... Red Sea  
Do. ... 

... Red Sea  
Do. ... 

Indian Ocean 
Do. ... 

Bombay ... 
Do. ... 

... Bhopal 
Gwalior .. 
Delhi ... 

Umritza .. 
Sialkot ... 
Jammu ... 

Do. ... 
Do. ... 

... Peshawar 
Do. . . 

Ali Musjid ... 

15 , I  

2 0  ,, 
25 9, 

26 ,, 
27 ,, 
27 ,, 
27 Feb. 

28 ,, 
I Mar. 

8 a.m. 52 
g a.m. 5 5 
noon 70 

4 P.m. 78 
8 a.m. 73 
4 p.m. (deck) 7 j  
7 p.m. (cabin) 82 
6 p.m. (berth) 80 
1-30 p.m. 78 
8 a.m. 76 
I I p.m. 76 
5-30 p.nl. 9 
8 a.m. 80 

4-30 P me 86 
8 a.m. 64 
I 1-30 a.m. 61 

64 
9-49 P.m. 57 
8 a.m. 60 

3 p.m. 68 
8 a.m. 62 
8 a.m. 64 
9-18 p.m. 66 



Plnec. 

Rawal Pindi 
Trez,  en route  

t o  Kashmir  
Dulai  . . . . . .  
Murree ... 

Do. -. . 
Dulai . . . .  
Guori ... 
Uri ... ... 
Baramulla ... 
Sr inagar  ... 

Khanabal  ... 
... Sr inagar  

S ingpura  ... 
Avantipura ... 
Sr inagar  ... 
Baramu!la . 

Uri ... ... 
Chakoti  D a k  

Bungalow .. 

Garhi ,, ... 
Do. ... 

... Domel ,, 
Dulai ,, . . .  

Rawal Pindi 
. . .  Lahore 

Date. Hour. T c p e r -  
ature. 

'93. 
21 March 6 a.m. 60 

21 ,, 7-3 p.m. 
22 ,. 7 a.m. 

22 , ,  1 2  noon 
22 1 ,  4 P.m. 
22 ,, 8 - 3 o p . m .  

23 ,, 10-45 a.m. 
23 ,, 4-30 p.m. 
23 ,, 9 Prn. 
Average from 25 March 

t o  April I 8 a.m. 
Average of 4 days  at 

8 p.m. 
6 April 8 a.m. 

6 , ,  t o  17 7 p . m .  

17 , I  7 a.m.  
21 9 ,  7 a.m. 
26 ,, 7 a.m. 
2 Xlay noon 

2 ,, 4-25 p.m. 



Plaer. Date. 

'903- 
Agra ,  in  train 6 May 
Gwalior ,, 6 9 ,  

DO. ,, 6 , ,  
Munmar  ,, 7 ,, 
Summit  Stat ion,  

in train ... 7 7 1  

Kalyan, in train 7 ,, 
Bombay ... 8 ,, 
At  S e a  

Bombay . . . 9 9 1  

Indian Ocean r o  ,, 
Do. ... 1 1  ,, 

A r a b i a n S e a  ... 12 ,, 
Nearing Aden 12 ,, 
Aden . . . -.. 14 9 ,  

Do. .. 14 ,, 
Do. ... I4 ,, 

Red S e a  .. I j ,, 
Gulf of Aden 17 ,, 
Suez  Canal ... 18 ,, 
P o r t S a i d  .. 18 ,, 
Mediterranean rg  ,, 
Do. nearing 

I ta ly  ... 21 ,, 
St ra i t s  of 

Messina ... 21 ,, 
Nearing Corsica 12 ,, 
Do. ... 22 7 ,  

Marseilles ... 23 ,, 

Hour. Temper- 
atarc. 

5-30 p.m. 86 
10 a.m. 84 
8 a.m. (cabin) 86 
7 a.m. 84 
9-30 p.m. 92 
7 a.m. 86 
2 p.m. 90 
10 p.m. 88 
7 a.m. (cabin) 87 

7 P.m. 80 
7 a.m. 71 
10 p.m. 78 
7 a.m. 73 



P lnrr.  Dntr .  Hour. 

1 903. 
Lyons .. 2.5 May 8 a.m. 
Paris  . . ... 2 6  ,, 8 a.m. 
Boulogne ... a6 ,, noon 
Calais 2 6  ,, 1-5 p.m. 

London ... 2 6  ,, 12  noon 

Leek ... ... 2 8 , ,  8 a . m .  

Temper. Barom- 
aturr. eter. 

T h e  stopping places from Rawal Pindi en  route  
t o  Sr inagar  a r e  eleven in number, a t  each of which 
is a rest-house o r  D a k  Bungalow for travellers a n d  
horses, a t  very cheap rates. T h e  journey generally 
t akes  four days,  a n d  t h e  distance is nearly t w o  
hundred miles. I did the  whole journey back in 
Tong;t in t w o  long  days, changing  horses a b o u t  
every s ix o r  seven miles, nearly all downhill. 

T h e  D a k  Bungalows a r e  a t  t h e  following places, 
with their distances a p a r t  f rom each other  :-Rawal 
Pindi t o  Barakao,  13) miles, road level ; T r e t ,  12 
miles, 4,000 feet above  s e a ;  Murree, 13$ miles, 
7,200 feet above s e a ;  Kohala,  27 miles, 2,050 
feet a b  ve sea ; Dulai,  12 miles ; Domel, g# miles ; 
Garhi, 1 3  miles ; Halli, 10 miles, 3,000 feet above 
s e a ;  Chukoti ,  I I miles ; Uri ,  134 miles, 4.000 feet 
above s e a ;  Rampur ,  1 3  m i l e s ;  Baramulla, 14 
miles ; and  Srinagar ,  30 miles. 

T h e  climate of Kashmir  in the summer  a n d  
a u t u m n  is  delightful, a n d  very nearly tha t  of Italy. 
T h e  mean temperature in July is  about  7 j  degrees. 
T h e  ;innual r;iinfall is a b o u t  25 inches, and  is much 
less t h a n  o ther  Himalayan stations. T h e  winter i s  











severe, ending in March. Snow falls in December 
with keen frost. In January more snow falls, 
which remains for about three months, during which 
time the valley is covered to a depth of nearly'a foot. 

Last but not least I must not omit to record 
my pleasant impressions of the admirable work 
that is being done in Srinagar by the ladies of 
the Church of England Zenana Mission, of whom 
Miss Hull, a sister of one of our ablest English 
Geologists, my friend Dr. Hull, F.R.S., is the head. 
Amongst other publications, she is the author of 
the charming little book entitled, " Vignettes of 
Kashmir." 

Also the splendid work of the Church Mission- 
ary Society, under the guidance of the Rev. C. E. 
Tyndale-Biscoe and his coadjutors. He  is also the 
Vicar of the English Church a t  Srinagar (see plate 

'4.) 
His Schools are wonderfully popular, both amongst 

the hfitholnedans and Hindoos. He has upwards 
of one thousand pupils, and I have much pleasure 
in reproducing two photographs, one showing the 
Assistant-Masters and Pupil Teachers of the Educa- 
tional Department (plate 15), and another many of 
the Pupils and Teachers;  in this the Rev. C. E. 
Tyndale-Biscoe is sitting, cap in hand, on the 
middle verandah roof on the right ; Mrs. Biscoe 
and other ladies below (plate 17). Both these plates 
are reproductions of excellent photographs taken 
by my friend Geoffrey W. Milli~is, Esq., famous 
for his Kashmir photography, whom I had the 
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pleasure of meeting in Srinagar at the time, and 
who has kindly given me permission to copy them. 

Yours faithfully, 

THOMAS WARDLD. 
Leek, 8th June, 1903. 







CHAPTER XXI. 

O N  BENGXL SEI<ICICUI.TUItE. 

COI'Y OF T H E  PHOCEEDISGS 01; A COXFERI.:SCE 

O N  SILK HELD IS T H E  OFFICE 01; TIlI i  

REVENUE A S D  AGRICUL1'L111.4L DEI'.\IITXlEN?' 01; 

T H E  GOVEHNSIEK'I' OF IKDIA A T  CAI.CUTTi\, 

OK THE 8 . r ~  JANUARY, 1886. 
- 

MEETING was held a t  the office of the A Revenue and Agricultural Department on the 
above date for the purpose of discussing questions 
connected with silk production, and with the special 
measures to be taken for the equipment of a 
special Silk Court a t  the forthcoming Indian and 
Colonial Exhibition. Mr. E. C. (now Sir Edward) 
Ruck, Secretary to the Government of India, 
Revenue and Agricultural Department, presided, 
and Mr. Wardle, who had just returned to 
Calcutta after visiting the Eastern Bengal silk 
districts, took the leading part in the proceedings. 

Mr. Buck introduced Mr. Wardle to the Con- 
ference a s  a gentleman who had come out from 
England to help the Royal Commission to prepare 
for the Indo-Colonial Exhibition such a collection of 
silks and information as might tend to awaken the 



attentioil of manufacturers. When the Exhibition 
was  first announced the Government of India was  
reviewing the various products of the country with 
the idea of determining which might be the most 
likely to reward any effort which might be made to  
promote its development, and decided that silk 
was  of all the products of India the one of which 
there was most hope. Holding that  opinion, it 
had allotted a larger portion of the Exhibition space 
a t  its disposal to a complete collection of silks than 
to  any other class. During the year, however, 
information was received from the Royal Commis- 
sioners that they were extremely anxious the 
Exhibition should be utilised for the purpose of 
bringing prominently foqvard the question of silk 
production to the notice of the public, and it was, 
by the mutual wish of the Royal Commission and 
of the Government of India, that Mr. Wardle, a t  
the sacrifice of much time and persolla1 comfort, 
consented to  come out to India to do what he  
could in the same cause. I t  was a t  the same time 
suggested that there should be a special Silk Court, 
of which Mr. Wardle would have charge, and the 
proposal was put before the Bengal Silk Committee ; 
for, before the question of Mr. Wardle's coming 
out here had been raised, the Bengal Government 
had been asked whether they would undertake the 
preparation of the Silk section, seeing that, of all 
the provinces of India, Bengal was the most inter- 
ested in the silk question. The Bengal Government 
agreed to a Committee being formed in Calcutta, 



and the matter had proceeded s o  far when Mr. 
Wardle's arrival was announced. The Bengal Govern- 
ment readily agreed to the proposal for a Silk 
Court and offered their collections and assistance 
to Mr. Wardle. 

Mr. Wardle then addressed the meeting. H e  
began by saying that  it might naturally be asked 
why he, a s  a silk dyer and silk and calico printer, 
should appear there to speak upon silk cultivation 
and the earlier operations in the manipulations of silk. 

H e  would anticipate objections of that  kind by 
showing that, apart from lengthened scientific in- 
vestigation, he might be considered to have a t  
least some claim to be heard on the subject from 
having been accustomed as  a silk dyer and printer 
during his business life, to examine every variety 
of silk fibre and its diversified kinds of manufac- 

ture, and had therefore had lengthened opportunities 
of studying the nature and many forms of the silk 
which came to him to be dyed or printed. 

He  hoped he could a t  least from this long 
acquaintance speak thoughtfully on the subject, and 
he must add that  he spoke also from a disinterested 
point of view. 

Having a s  early a s  1872 succeeded in making 
some important developments in bleaching and dye- 
ing Tussur silk, a t  that time a very difficult fibre 
to dye, he had been consulted shortly afterwards 
by the Marquis of Salisbury, then Secretary of State 
for India, to report on the practicability of dyeing 
this silk in India and in examining the native dyes 



of India. The investigation took eight years to com- 
plete, during which time he was requested by the 
Government of India to  take charge of Indian silks 
a t  the Paris Exhibition of 1878, and now he came 
out to India a t  the request of the Royal Commission 
of the Colonial and Indian Exhibition of this year to 
undertake the same duty, but on a more extended 
scale, and to properly emphasise the capabilities of 
India as a silk-producing country. Naturally with 
so  long an  acquaintanceship with both the domesti- 
cated and the wild silks of India he had their 
progress and utilities very much a t  heart. 

Further, he was led to  accept the invitation a t  
Mr. Buck's expressed wish that he should come out 
in the interests of Indian sericiculture. 

He  was here for several specific reasons; j r s f ,  to 
stimulate and give encouragement to an  extended 
production of Tussur silk, now a settled European 
manufacture and industry, requiring a much larger 
supply of the raw material than India was a t  
present able to supply ; secondly, to collect examples 
of the wild and domesticated silks of India in all 
their stages, from the eggs  of the various silk- 
worms to the finished fabrics for the Exhibition ; 
fhirda,  to see for himself how it was that  Bengal 
silk had gradually fallen into disrepute in England 
and in all the other European silk centres during 
the last twenty-five years until they now hardly 
held a place equal to their former reputation. 

Also to make an examination on the spot of the 
present system of reeling silk and to point out how 



it might be improved, and if possible, made equal 
to  that of the best silk-producing countries. 

Previous to that  time in the town of Leek in 
which he lived, the staple trade of which was and is 
the manufacture of sewing-silks, the consumption qf 

Bengal silk was the rule, that  of other silks being 
the exception. Bengal silk, if properly reeled, has 
several properties which peculiarly fit it for sewing- 
silk, in addition to its suitability, when properly 
reeled, for weaving purposes, and a large quantity 
could be used for that important requirement. 

Gradually the silks of China and Japan came in, 
and for many years past had almost entirely swept 
away the use of Bengal silk, and his motive was 
to try and restore this silk to its former position, 
one which he should be able to show from his 
recent visits to the silk filatures of Bengal, might 
easily be more than realized. He  remembered that  
two great  defects existed in Bengal silk, which, 
gradually increasing, had gradually led to its being 
in less demand, for many of the important purposes 
for which it had been used. One was the very defec- 
tive way it was reeled from the cocoon, and the other 
the difficulty there was in winding it when reeled. 
H e  was disposed to think, after seeing the rough- 
and-ready way the natives reeled their cocoons in 
their village-huts, that native-reeled silk had too 
frequently been shipped to  Europe instead of that 
of the better reeled Indo-European filatures, but 
no doubt even the high quality of the latter, 
although beyond all comparison G t h  native reeling 



and also from other reasons, had fallen from its 
former excellence. 

These were the principal causes which led to the 
decadence of the Indian trade not only in England 
but also in the other European silk manufacturing 
centres. From lengthened microscopical and other 
examinations of Bengal silk he had convinced him- 
self that the fault was not in the fibre itself, for 
in comparison even with Italian silk its structure 
left nothing to be desired. 

The principal cause of the irregularities in reeled 
silk is a defect termed by the French and Italians 
duwf, the precise nature of which he was told in 
all the filatures he had visited both in Italy and 
India he had been the first to point out and define. 
I t  was strange that  this defect had not before been 
thoroughly understood, but a s  the use of the 
microscope in Indian sericiculture had hardly yet com- 
menced, no one need be surprised a t  erroneous 
conclusions being drawn in matters almost invisible 
to the unassisted eye. He  could not too strongly 
advocate the constant use of the microscope in every 
filature. I t  was not necessary to have an expensive 
instrument; he had brought out with him one of 
Beck's new small A 4  4s. od. 'microscopes with 
objectives of I inch and a of an inch power, quite 
sufficient for all practical purposes. T o  this should 
be added a micrometer eye-piece for making measure- 
ments of the thickness o r  diameter of the fibre. 

Many opinions of the supposed nature of the 
d r ~ z ~ ~ f  were given him by the several gentlemen 



Cocoon Fibre, showing Bave and Duvet, 



engaged in the filatures both in Italy and India. 
Amongst them were these principal ones, fist, that  
the dwet co~lsists of broken ends of the ba7~ arising 
from the piecing of the thread by the reeler or by 
replacing carelessly the end of a fresh cocoon ; 
secotzd/y, that the silk\vorm does not deposit its 
silk in a continuous thtead but leaves off and 
recommences a t  intervals throughout the cocoon, 
causing ends in its double parallel thread or b a 7 ~ ;  
t/ri~(ib, that the fibre is hairy, somewhat a s  in 
fig. I ,  plate 18 ; but this is not so. The silkworm 
deposits its silk with extraordinary regularity and 
method. The outer and inner threads of the cocoon 
are, indeed, finer than the central portions, the 
thickness increasing very gradually to about the 
middle of the cocoon, but the thread is, in every 
case he had examined, always continuous and of 
excellent regularity. He  had never been able to  
detect the ~ ~ I Z ! C  or  fibre of any silk to be hairy 
or externally fibrous. I t  is in the rzciing only that  
defects bcgin to  appear. ' 

The silk worn^, by moving its head from one side 
to  the other, deposits its double thread in loops 
a s  a t  a in fig. 2, plate 18. 

At the points of contact the gum adheres more 
firmly than it does laterally, consequently in the 
reeling the l r ~ z i ~ c  frequently comes off in loops a s  
a t  b . . . . b fig. 2, plate 18. 

In fig. 3, plate 18, is given the appearance of 
d~ri:~,t upon a thread of ra\r-silk co~nposed of four 
cocoons reeled together. 



Fig. 4, plate 18, is the microscopical appearance 
of an aggravated form of dwet, in which a series 
or layerlet of loops have come off together, and 
which having passed both fiiiPre and croisszcrc without 
being reduced, have resolved themselves into a 
tangle which constitutes what is known as  " knib- 
biness" or " bouchons" in the raw-silk. 

In native reeling it is much worse and much 
more frequent. In the Bengal cocoon this defect 
is much aggravated from two causcs- 

rst, by the greater amount of gum or yr2s which 
the worm exudes to cover its silken thread t h a l ~  
in those of the Italian, . French, Chinese, and 
Japanese worms. 

zndly, from the Bengal cocoon being smaller than 
those of the countries just mentioned. This small- 
ness increases the difficulty of reeling, especially 
towards the inner porrion of the cocoon. 

In the Italian cocoon the chrysalis is larger than 
the Bengal ones, and helps by its greater weight 
to prevent the cocoon being drawn out of the water 
in which it floats whilst being reeled. In the 
Bengal cocoon when the bazv is nearly all reeled, 
it is often jerked from the water to the fiiiJre, 
many loops being loosed and drawn up on the reel 
a t  once. Often for want of care whole layers come 
off a t  once and form what are called " boucho~~s,"  
"knibs," "foul," " s Iu~s , "  &c. The cocoon, it should 
be stated, is a s  stratified a piece of construction in 
its way as  the liassic formation, and the layers are 
very apt  to come off crr rtlasse. This is particularly 



noticeable in village native reeling, where irregularity 
of thread, however great, seems to  be no drawback. 
He  had seen the silk drawn off in positive lumps, 
and the wonder was that  with the extraordinary 
rapidity of their reeling they obtain any but a 
thread of rhasszc/lr, s o  clumsily and rapidly do they 
piece up the breakages, unavoidable in their rough- 
and-ready reeling. 

In the best European filatures the irregularities 
are merely the occurrence of loops, du7d when 
only a few occur. " Knibs," " slubs," " foul" or  
" bouchons," when in quantity or in mass, are but 
very seldom found in the best reeled silk of Italy. 

H e  had suggested that attention should be 
directed to a better and more perfect state of tension 
between the bassine and f;Iiire, and before the thread 
reaches the Tavelette, for no arnount of ct'aijsure can 
reduce the (iurjef of a single burr; i.e., before the 
cocoon fibres join together, a s  it is hopeless to  
attempt to reduce the loop on a single bazu when 
it has passed through the hole of the f;fiJrc which 
unites into one thread the banes of a s  many cocoons 
a s  may be reeled together- 

Of Italian silk 4 cocoons reeled together are 
required to make a thread of g to I I  

deniers ; 
and 10 t o  1 2  to make a thread of 25 to 30 

deniers. 
Of Indian tussur silk 4 cocoons are required 

to make a thread of 40 deniers ; 
and three for 30 deniers. 



H e  was cordially thanked in Italy for having 
pointed out the nature of the drrzlel and in having 
shown that by the slightest pull of the single barle 

this duvet was resolved into a perfect line, and steps 
are being taken to overcome the defect. 

The d u ~ e f  is not easily seen on the Italian silk 
except when on the reel and in a good north light, 
but its removal will mark a new era in all BJ??Z~I..V 
Miri silks, particularly that of Bengal, in which 
they have hitherto been more numerous. 

Referring to his visit of the past ten days to the 
Bengal silk districts, he said that a t  the invitation 
of Mr. J. J. J. Keswick and Mr. Lyall, he had gone 
through the filatures in the Rajshahye and Murshid- 
abad districts. He  had been very much impressed 
with his visit. He  found beautiful raw-silks, although 
capable of improvement, being produced all over 
the district, and he had been received with the 
greatest courtesy and kindness ; and while there, he 
had drawn up a few suggestions, which would, he 
hoped, be of special interest to Mr. Buck, a s  Sec- 
retary to the Government of India, in the Revenue 
and Agricultural Department. He had visited 
Mr. Morey, of the Surdah Filature, also Mr. Stocks, 
of the Bengal Silk Company a t  Murshidabad, 
and subsequently Messrs. Louis Payen & Co., 
meeting Monsieur Gallois. With  regard to the 
properties, the structure, and the fibre of the 
Bengal silk, he had shown them side by side under 
the microscope with Italian silk, and proved to these 
gentlemen the accuracy of his former examinations, 



that there was really no practical difference in the 
fibre, and that  of the two, the Bengal silk might be 
preferred in several respects if it was properly reeled. 
I t  was surprising how near they were together both 
in size and homogeneity of thread. He  was, however, 
bound to remark that the present mode of reeling in 
the Bengal filatures was a little old-fashioned, and 
he thought it was worth while to invest money in 
altering it, and to try the Italian mode of reeling. 
He  was not sure whether he knew enough about the 
matter, but on his way to India he had visited Italy, 
and had seen there what he considered to  be the 
very best method of reeling. He  saw every detail 
in connection with the preparation of the cocoons 
and the subsequent reeling of the silk. H e  also 
saw the working of the reeling-machine known a s  
the Tarv.lcfte Corrsono, a simplified and beautiful con- 
trivance exactly suited to  the reeling of the firrcsf 
silks. Although the Italian and Indian worms. 
were of the same genus there was a specific 
difference between them." The Italian worm a t  full 
size was much larger than the Indian one. Mr. 
Wardle would not now enter into scientific con- 
siderations on thc point, but he was quite certain, 
and had convinced the gentlemen he had visited, 
that the silk of the Indian worm was a s  good 
structur;illy as the Italian one. The I3engal cocoon 
was not ;IS large as the Italian, and did not con- 

i' The European, Japanesc and Chinese univoltinr silkwor~n 
of com~llercc is UorirG~.r  rnori, the ~nultivoltine ones of lkngal 
are Bon~l\..r j u r f u n ~ t ~ : ~  and U O I I I ~ - V J .  crmsi .  



tain s o  much silk. From measurements, he found 
that the white and yellow cocoons of the old Italian 
breed measured 650 metres in Icngth each, the 
Bengal cocoon only averaging I jo metres. This 
was an immense difference. There was some cause 
for this, and he thought it might result from the 
Indian worms being multivoltine, and also from 
their being imperfectly bred and badly nourished. 
He  had been a t  some trouble to obtain the matured 
opinions of the gentlemen engaged in the industry 
in Eastern Bengal, and he would place a summary 
of them before the meeting. On the authority of 
each of the filatures he visited, the rent exacted 
by the zamindars from the ryots who cultivate the 
mulberry plant is excessive. Before the American 
W a r  it was Rs.1-8 to Rs.2 per bigha. During the 
war and the prosperous few years which succeeded, 
the rent became Rs.14 and even as  high a s  Rs.16 
per bigha. In the neighbourhood of Uerhampur it 
is now Rs. 1 2  to Rs.14 ; in Malda Rs. 16. There are 
three bighas in an English acre, and the rent would 
be Rs.48 per acre,a rent very much higher than 
the average of English rents. Rather than lower 
their rents, the z ~ m i n d a r s  would someti~nes allow 
their land to lie fallow. In the good years he had 
just spoken of, the ryots paid any price the zam- 
indars asked, and it seems to be nothing short of 
a misfortune that rents have not come down with 
the depression of recent years, and the declining 
demand for Bellgal silks.* 

* Since the meeting Iie had received the following letter 



I t  is t h e  native zamindar  who exac ts  such very 
high rents  a n d  not the  European,?  a n d  who,  if h e  
would wish t o  see thc  industry aga in  in a flourish- 
ing state ,  would d o  \veil t o  be  \vise in  time, 
a n d  assist the  present effort of i ts  revival by 

f ron~ a native gentleman occupied with native interests but  
who did not \vish his name to appear:- 

~ ~ 

" Dear Sir,-Covernmmt holds certain lands a s  intermediate 
nronrietor or zamindar. 'I'l~ese lands or estates are called Khns . . 
tnalrals. Governnlent as  3 n ~ o ~ l e l  zamindar can introduce in 
the Khos nrcrhals all improvenlents and reforins which are 
likely to increase the material \vealtli of the country. T h e  
ryots hold land inimedi:~tely under the Government and,  while 
letting out land, the Government c:ln make its own terms with 
them. For instance, if there be any lnulberry lands in any  
one of the Government Kltos ttrahtrls, and if the Government 
be convinced that  low rate of rent is likely to  improve the 
quality of cocoons grown and so foster the trade ~ I I  silk, the 
Government can very e;lsily set a n  ex;lmple by reducing the 
rent in the Klros r~ralrals. In fact, a s  a model zamindar, 
Government can introduce any reforms in the Kkas tnahals 
that  are likely to develop agiculture,  trade, or industry. 

" In the Courts of \\'arJs' [<states, Government has no 
such free scope as in the KIIUS ~~tclhals. In those estates, the 
Government holds the land temporarily in trust and can within 
a certain limit introduce reforms which the actual proprietor 
would have introduced had he been in possession. These 
estates are generally the cst;ites of minors, and Government 
holds or rnanages them in trust for them. 

"You would confer ;i ;.rent hoon to the country if you 
could presail on the Gvvcrnrnent to act a s  a model zamindar 
in these h'lrns r~~oltcrls and \lio\v the poor ryots what  can be 
done in the way of improving agriculture, trade, or industry." 

Yours faitlifully," 
-- 

t hIy correspondent in con\ersation rather questions the 
accuracy of this statement, and thinks there is not so much 
difference as might he inferre~l frorn it ; but he admits there 
is a difference in favour of the European zamindar. 



modera t ing  his  rent a n d  s o  encourag ing  it. H e  
w a s  told t h a t  Rs .3  would b e  a very fair rent.  
There  a r e  a t  present some low-lying lands, which 
a r e  rented a t  Rs.6 t o  Rs.7, a n d  even a s  low a s  Rs.3, 
but  not in t h e  Berhampur a n d  Surdah  districts. 
In  a letter h e  had  received from Monsieur Gallois, 
of t h e  filature of Messrs. 1,ouis Paycn I% Co., 
since h e  visited t h e  filature, the  following opinion 

i s  expressed :- 
" I told you in t h e  course of o u r  conversation 

t h a t  I consider t h e  decrease of la te  years  in the 
rear ing of s i lkworms (Bonrby.r Afori*) in Bengal t o  
be  entirely due  t o  t h e  excessively high rents  t h e  
zamindars  put  upon the  mulberry lands in years  of 
prosperity in t h e  silk-trade, a n d  which they main- 
tained when t h e  value of silk in the  world fell 
d o w l  2 0  t o  50  per cent. 

' I  I could point o u t  es ta tes  in the  Maldah, Raj- 
shahye,  and  Alurshidabad districts where rents  for 
mulberry lands a r e  a s  high a s  Rs. 1 2 ,  Rs. 14, and  
Rs. 16 per  bigha. 
" I a m  perfectly a w a r e  t h a t  the  Government  is 

powerless t o  interfere with t h e  zamindars  t o  br ing 
them down t o  lower rents for lands which they 
have collected for many ycars  past,  but I believe 
t h a t  a g r e a t  deal might  be  done in the  estates  
under the  Cour t  of W a r d h i  if the  Collectors in 

Q Silt Afori but fortunatus and cr:esi. 

1 S O T F . . - - I ~  ]nay be of interest to  espl;lin to re:tdcrs out 
of India the n:~turr and work of tile Court i ~ f  \V;~r~ l s  ;uic! 
attached estates in h n g a l .  ,\It. \\'ardle had been assisted 



charge would fix a fair rent for all lands This s tep  
would a t  once increase the mulberry cultivation in 
these Courts of Wards '  estates and be a very good 
example for the neighbouring zamindars to follow. 

" I consider Rs.3 per bigha a fair rent for the  
best mulberry lands. The best rice-producing lands 
are seldom rented higher than Rs.1-8 to Rs.2 per 
bigha." 

The industry appears to be crushed because of 
this high rent. There are  hundreds of square miles 
of land under mulberry cultivation, but the quantity 
is rapidly declining, and the land used for other 
crops. The mulberry is not grown a s  a tree for 

in this by a n  interesting article on the subject in t h e  
Englisl i tnan oi the 11th January, 1886. 

There are 170 wards, and go attached estates under the 
nianagen~ent of the Hevenue authorities, \vho fis and collect 
the rents of these estates. 

IndiHerent hanests  have made the collection of rents 
difficult. In the Uhagalpur Division the collections only 
amounted to 84'1 per cent., a n ~ i  they \\.ere also u n s a t i ~ f a c t o ~  
in the Uurdwan and Ilajsl~ahyc L)istricts. 

'Illere n~ould  proh:thly be increased re\.cnue if the silk 
industry of Uengal could again flourish, so that  more land 
might he put under mulberry cultivation. 

'The estates have to hear subscriptions, donations to schools 
and to dispensaries, and for keeping the property in good 
order for the benefit of the \I-ards, who are minors, \vho a r e  
educated first in the rill3 and other district schools, then in 
some cases by special tutors, \vliilst "others are educr~ted at  
various colleges with priv:rte tutors to direct their studies. 
One good f e ~ ~ t o r e  in the curriculunl of education is that, a s  
soon as any minor reaches the age of eighteen, he is, in  
addition to his ordinary educntion, taught the principles o f  
zamindari business, and is practically inducted into the man- 
agement of his own estate." 



silk-rearing in the Bengal district proper, but is 
planted over the land as  a shrub, and does not 
grow higher than from one to two feet. I t  is the 

,Vonrs indiia and not the ./Jfurus nlba of Italy. Idand 
for mulberry-growing 11;~s come to be more highly 
rented than for any other crop. Even land used 
for growing rice adjoining the mulberry plots is 
only rented a t  t\velve annas to one rupee per bigha. 
A striking difference this it must be owned. Other 
causes are also in operation increasing the difficulties 
of recent sericiculture in India, and, a s  it was one 
of his missions here to stimulate the industry and 
to point out reasons for its improvement, he hoped 
it would not he considered out of place if he 
placed on record all the hindrances to sericiculture 
recorded to him in his visits to the filatures. Mr. 
RIorey, of the extensive filatures of Messrs. Robert 
\Vatson 8L Co., of S ~ r d a h  and other parts of the 
province, told him that another great reason of the 
decli~ie of this industry is mainly due to the lo\v 
price 3f the silk market and the failure of the 
cocoon crops. The cultivation of the mulberry, 
too, had considerably decreased, owing to the 
reasons alrestdy given, and in consequcnce of the 
ryots finding better remuneration by sowing rice, 
sugarcane, and other crops, the cultivation of which 
had considerably increased. He  considers the failure 
of the cocoon crop to be principally due to the bad 
seed selected by the native breeders. Formerly they 

themselves went to purchase seed from other 
districts, and saw the worms building their cocoons 



before buying their seed cocoons. In doing this 
they also rejected any bad cocoons. Now, the system 
is that  brokers, " Sanchoo-Pikars," go  instead a n d  
buy indiscriminately and sell to the rearers. T h e  
consequence of the absence of proper selection is  
that  diseased and weakly worms are  bred, the crop 
fails, and the rearers get  disheartened. Mr. Morey 
suggests that Government should come to  the rescue 
and rear cocoons for seed purposes only, and also in 
growing mulberry properly to feed these seed worms. 
This latter would take, perhaps, a year to do, bu t  
the benefit would be very great  ; the natives would 
also gladly purchase good seed. He  suggests t h a t  
a t  first the Government might distribute the seed 
to the native rearers gratuitously in order to g e t  
them to take it, but  a s  soon as  the natives were 
found to use this better seed eagerly, it could be 
sold, and funds would be created a s  \i~ell a s  the  
silk industry greatly improved." . 

Further, Mr. Morey suggests that, a s  during the  
hot months worms are killed by the extraordinary 
hot winds, because of the matted walls used in 
the construction of the native village huts, it would 
be well for Government to help in erecting huts  
with mud walls in all large cocoon-rearing villages, 
in order to show the rearers that by this plan they 

* hlr. Wardle had called upon Dr. King of the Royal 
Botanic Gardens, C:~lcutta, who had kindly offered to culti- 
vate the various species of mulberry and to distribute plants 
gratuitoosly to any mulberry-growers who cared to apply 
for them. 



would save their worms and secure much larger 
crops than a t  present. In those villages where 
the rearers have mud-walled huts, the cocoons 
seldom fail. This, he thinks, is a very important 
fact. Mr. Morey had told him that during the 
last three years a t  least 60 per cent. of the worms 
had died from disease and the hot winds. He thinks 
Government should employ some responsible person 
to visit the rearing districts, and show the rearers 
what is required. He also thinks the zamindars 
should be asked to interest themselves more. H e  
also thinks it worth suggestion that Government 
might commence the rearing of brood cocoons in 
jails under the supervision of a paid expert. 

Now, as  he, Mr. Wardle, knows from long 
experience that many gentlemen connected with 
Government administration in England " pooh-pooh " 
any request or suggestion for the substantial and 
practical aid of anything connected with trade or 
commerce, and are ever ready, too ready he thinks, 
with their pet expression, " I t  must be left to 
private enterprise," it is quite possible that 
some or all these thoughts may receive similar 
treatment, yet he cannot help hoping that Mr. 
Buck, who has repeatedly proved to him the very 
strong interest he feels in this industry, and a t  
whose call he has a t  great sacrifice come out to 
India, will consider the wants of Indian sericicul- 
ture with a breadth which he thinks it needs, and 
a determination not to let the subject pass away 
until it meets with that great  resuscitation which 



with proper care and assistance awaits it. H e  
earnestly appeals to him to support this industry. 

He  ventures to  say that collective action is what 
is most needed to restore our silk industry both 
a t  home and in India ; it is, in his opinion, 
necessary that Government should take the initiative 
in a well-thought out application of any lever which 
will help to  raise so  beautiful and artistic an  in- 
dustry to its proper and ancient proportions. The  
wearing do\vn of any artistic industry is a national 
loss which requires national aid and encourage- 

ment. 
The silk industry of I<ngl;ind has received no 

real encouragement from her Governments, not even 
in providing well and correctly compiled statistics. 
In this respect we are behind every other \vestern 
silk country, and its present state is dreadful. 

As the silk industry gradu;~lly tr;~relled westward, 
Rulers and Governments assiduously 11-elcomcd and 
nurtured its growth, never more so  than in France 
and Italy in the past and especially at the present 
time. Extraordinary effort is thcre made outside 
private enterprise for the rctcntinn and exterlsioll of 
this their valued industry. W e  have an advantage 
which France and hardly any other nation possesses 
in having a great  silk-gro~ving country in India, 
capable of supplying not E~lgland merely, hut all 
Europe. In England \ve have silk centres, such 
as  Spitalfields, Coventry, XIacclesficlcl, Congleton, 
Middleton, and other districts, not long ago great  
centres of silk industry, now paralysed, and the 
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