
SPECIAL SILK NUMBER



reproductions of old
LYONS SILK DAMASKS

AND

modern art silk fabrics
EXPRESSING CORRECT

COLOUR ACCENTS
FOR DISTINCTIVE DRAPING

DISPLAYED AT

ARTS & CRAFTS
LIMITED

(Incorporated in Hongkong)

TRAVEL"’COMFORT
Aboard

DOLLAR
“PRESIDENT"
LINERS

TO SAN FRANCISCO VIA HONOLULU
“THE SUNSHINE BELT ”

TO EUROPE AND NEW YORK VIA SUEZ
“ THE NEW WAY TO AMERICA ”

TO SEATTLE AND VICTORIA
“ THE FAST SHORT ROUTE”

For Passenger and Freight Rates Apply to

dollar steamship line
AMERICAN MAIL LINE

SHANGHAI—-TIENTSIN—-HANKOW—HONGKONG—MANILA—SINGAPORE—

TOKYO—YOKOHAMA—KOBE.
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WRITE lor a 
free copy of 
the ‘AUenburys 
book on Infant 

Progressive System of Infant# Feeding 

which provides a graduated series of foods especially adapted 
to Baby’s needs throughout every stage of development. 
MILK FOOD No. 1 MILK FOOD No. 2 MALTED FOOD No. 3

Jouous
Motherhood.

To watch Baby’s development, the gradual growth of his 
intelligence and his interest in those who care for him-this 
is a source of joy and pride to the happy mother. The 
first essential for health, physical and mental, is correct 
feeding. This is assured by adopting the

9

and a sample 
of food. Please 
state t^oage of 

your Baby.

Allen & Hanburys Ltd., 40 CANTON ROAD, SHANGHAI.

On SteamenTrain orT'oot

Jr

jTH??

/ / / 7tW7 § 1 .

It IM <&

UNDERWOOD PORTABLE 
'u/> th AkBank. STANDARD KEYBOARD

BUSINESS APPLIANCE DEPARTMENT OF

DODWELL & CO., LTD.
1 CANTON ROAD SHANGHAI
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ORIENTAL ELECTRIC PROTECTIVE 
ASSOCIATION, INC.
“T/ie Sleepless Watchman”

72 Szechuen Road. Tel- 15964

BOARD OF DIRECTORS
" S. Fessenden, President.

A. D. Bell A. McLube
L. Blum B. Schwyzer
V. G. Lyman S. A. Seth

Automatic Burglar Alarms, directly connecting offices 
and residences with the nearest Police Stations, are now being 
installed. . 

Orders will be executed in rotation, as received. It is 
advisable, therefore, that applications for installations be 
made as early as possible.

The annual rental payable by a subscriber is Tls. 75. 
This rental covers full cost of supervision and maintenance.

The first 500 subscribers are entitled to take up one Tls. 
100 8% Cumulative Preferred Share in the Association for 
each installation. Preferred Shareholders receive, in addition, 
a discount of 10% on the annual rental.

THE WEARING QUALITY OF
CHINESE SILK IS PROVERBIAL

AND

PAGODA
HOSIERY

IS MANUFACTURED FROM THE FINEST 
CHINESE SILK OBTAINABLE
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ANNOUNCEMENT
TOYO MURAKAMI begs io announce that their 
Shirt Department have received Striped Sillas for 
Shirts and Pyjamas in the latest designs in great 
variety and also white Flannels, Cotton Crepe, Poplin, 
Zephyr and Venice cloth especially suited for the 
approaching warm season, Prices ranging from $4.50 
for a shirt with one collar, made to measure, and up.

Due to the increasing demand for their goods, 
they have enlarged their Factory and are now well 
equipped in every way to supply the needs of their 
clients. Their Cutlers and Tailors were formerly 
employed by Arthur & Bond of Yokohama and 
Yamatoya. There is therefore no longer need to order 
shirts abroad or in Japan as all requirements can be 
promptly and efficiently filled by them in Shanghai.

Very urgent orders can be executed within 24 
hours, a promptitude in service which will undoubtedly 
appeal to travellers.

Inspection of Stock is Cordially Solicited.

TOYO MURAKAMI
Shirt Tailoring Dept.

Kiangse and Ezra Roads Tel. 12319
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artistic electric light fittings
“ electric kettles ”

I wouldn’t be without it!
DOMESTIC ELECTRICAL APPLIANCES 

OF
EVERY DESCRIPTION

THE GENERAL ELECTRIC CO. (OF CHINA)
LIMITED

Tel. C. 61606 1 & 2 NINGPO ROAD

INSURANCE
Fire

Marine
Baggage

Motor Car 
Theft and Burglary

METAL 
WINDOWS

Sickness and Accidents 
All Risks on Jewellery 

and Valuables 
Detail- on any of the above 

furnished on application 
Lowest Current Rates 

Prompt Attention

CRITTALL MPG. CO.
LIMITED

(CHINA BRANCH)
SHANGHAI

Andersen, Meyer & Co., Ltd.
8 Yuen Ming Yuen Road 
A SHANGHAI A

Telephones
l'z o>\ 65390-65397

AGENTS:

ARNHOLD & CO. HONGKONG
JARDINE ENGINEERING

CORP. 1IENTSIN
ARNHOLD & CO. HANKOW
L. J. HEALING & CO. LTD. TOKYO
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'MANUFACTURED IN ENGLAND &• SOLD ALL OVER THE WORLD
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A. R. BURKILL & SONS,
2 CANTON ROAD, SHANGHAI

Secretaries and/or General Managers

The Shanghai Kedah Plantations, Limited, 
The Padang Rubber Company, Limited, 
The Bute Plantations (1913) Limited, 
The Tanah Merah Estates (1916) Limited, 
The Kota Bahroe Rubber Estates (1921) Limited, 
The Dominion Rubber Company, Limited, 
The Sungei Duri Rubber Estate, Limited, 
The Shanghai Pahang Rubber Estates, Limited, 
The Consolidated Rubber Estates (1914) Limited.

ROSE, DOWNS & 
THOMPSON (Far East), 

LIMITED
29 CANTON ROAD, 

SHANGHAI

ENGINEERS AND 
MACHINERY 
MERCHANTS

LARGE AND 
COMPREHENSIVE 
STOCKS CARRIED

Sole Agents for Leading 
British Manufacturers

THE NATIONAL CITY BANK 
OF NEW YORK

Head Office :
55 Wall Street, New York, 

U. S. A.
CAPITAL, SURPLUS AND 

UNDIVIDED PROFITS 
U.S. 5140,000,000

Branches in : 
Argentine Italy
Belgium Japan
Brazil Java
Chile Panama
China Peru
Cuba Porto Rico
Dominican Straits

Republic Settlement
London Uruguay
T RANCE V KNEZUE LA
India

LA KIUKIANG ROAD,
SHANGHAI
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I ARTIFICIAL SILK |
I YARNS 1
kOo

sheen that withstands repeated

COURTAULDS
LIMITED

4

LEICESTER
South Albion Street

MANCHESTER
Victoria Buildings, 
St. Mary’s Gate

Agents for Overseas 
Lustre Fibres Ltd.

Foleshill Road

COVENTRY

BRADFORD
Lloyds Bank Buildings

NOTTINGHAM
Stoney Street

BELFAST
G. W. Kinkead & Co.

9 Donegal Square,
South

16 St. Martin’s-le-
Grand E.C. i

LONDON

China Agency 
Lustre Fibres Ltd.

12 The Bund, 

SHANGHAI 
Tel. Central 9205

GLASGOW 
McLennen Blair & Co.

29 Montrose Street

which has four times as many 
artificial silk yarns, and fabrics 

made from it have a delightfully soft and full handle. 
An additional feature of this yarn is that its lustre can 
be altered to suit the finish required.

WHENEVER guaranteed quality in an artificial 
silk fabric is required the yarn specified is 
always Courtaulds. This is because years of 

experience and comparison with other makes have 
made Courtaulds yarn the standard of excellence by 
which all others arc judged.
Producers of new styles should consult Courtaulds, 
who have special yarns suitable for particular purposes. 
Among new special yarns are:—
“ A quality guaranteed knotless pirns.” This yarn is 
especially suitable for the production of plain type 
fabrics and high grade woven textiles.
“ Dulesco ” has a deep pearly lustre which gives to a 
fabric a soft delicate 
washings.
A fine filament yarn 
filaments as ordinary
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JARDINE, MATHESON & CO., LTD.
,, , . Importers and ExportersGeneral Merchants

Head Office : HONGKONG
SHANGHAI-NEW YORK—YOKOHAMA—KOBE 

BRANCHES THROUGHOUT CHINA

General Managers : 
Ewo Cotton Mills, Limited

Proprietors:
Ewo Silk Filature
Ewo Cold Storage Company
Ewo Press Packing Company

General Agents :
Shanghai and Hongkew Wharf Company,. Limited 

China Sugar Refining Company, Limited

SHIPPING :
General Managers :

Indo-China Steam Navigation Company, Limited

INSURANCE :
General Agents : General Managers :

Canton Insurance Office, Hongkong Fire Insurance
Limited Company, Limited

Motorcar Drives, Railway and 
other quick transit journeys 
cause draughts and, in conse­
quence, Catarrhs and Colds to 
sensitive people.
Never travel therefore without

Aspirin
Tablets “Bayer”

free your body at once of 
all pain and discomfort.
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TRAVEL-DE-LUXE EMPRESS EXPRESS
SAILINGS SHANGHAI TO VANCOUVER VIA JAPAN PORTS.
Empress of Russia May 12
Empress of Asia June 2
Empress of Canada June 16

Empress of Russia 
Empress of Asia 
Empress of Canada

July 7
July 21 
Aug. 11

Connecting with Canadian Pacific Railway for all points in Canada 
and the United States and Canadian Pacific Atlantic Service to Europe. 

Through tickets issued. Sleeping Car and Hotel reservations made.
CANADIAN PACIFIC THROUGHOUT

SAILINGS SHANGHAI TO HONGKONG AND MANILA.
Empress of Asia May 12 I Empress of Russia June 23
Empress of Canada June 2 | Empress of Asia July 7

IT COSTS NO MORE TO TRAVEL EMPRESS Cables
4 THE BUND P. 0. Box 1231 Telephone C. 65581 “GACANPAC” 

SHANGHAI

NORDDEUTSCHER LLOYD, BREMEN
Melchers & Co.,

SHANGHAI
General-Agents for 

the Far East.
19-20 Kiukiang Rd.

Phones :
Central 67207-10

Also at Hankow,
Tientsin, Tsingtno 

and Hongkong.

Fast and Regular Freight and Passenger Service
Between 

TAKU BAR, DAIREN, TSINGTAO, SHANGHAI, HONGKONG, 
MANILA, SINGAPORE, BELAWAN, COLOMBO, PORT-SAID, 

and
GENOA, MARSEILLES, ROTTERDAM, HAMBURG, BREMEN. 

Five passenger-boats of 9500 Gr. Reg. tons each:
S/S “DERFFLINGER,” S/S “SAARBRUECKEN,” S/S “TRIER,” 

S/S “COBLENZ,” M/S “FULDA”
Accommodation for 100 Cabin passengers and 140 middle class 

and 15 freight steamers with accommodations for a few passengers. 
Connection to all parts of the world. Through-bookings to U.S.A.
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WEEKS & CO., LTD.
(INCORPORATED IN HONGKONG) 

SHANGHAI

VOILES
Without Question, Voiles are Pre-eminent 
amongst Washing Fabrics. Dainty in Designs, 
Charming Colourings, Exquisite Coolness Com­
bined with Splendid Washing Qualities make 
them Unsurpassed for Summer Wear. Our 
Selection is Extremely Varied—Something to 

Suit Every Taste.
40-in. wide $1.95 per yard

ARNHOLD & CO., LTD.
6 KIUKIANG ROAD SHANGHAI

GENERAL MERCHANTS

ENGINEERS
AND

CONTRACTORS
Branches at

Hongkong Canton Tientsin Hankow
Chungking Mukden Peking Harbin
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E. LEITZ, OPTICAL WORKS
WETZLAR, GERMANY

COLORIMETERS and other apparatus for clinical inves­
tigations.

MICROSCOPES
MICROSCOPES
MICROSCOPES
MAGNIFIERS

for Biology
for Metallography
for Mineralogy
Stereoscopic and plain binocular, hand­

lenses, etc.
DISSECTING 
ACCESSORIES

Microscopes 
to Microscopes

Known as the Best German Workmanship.

MICROTOMES Different types, for Paraffin, Celloidin and 
frozen preparations.

MICROPHOTO 
PROJECTION

Apparatus and Accessories for any purpose. 
Apparatus, Epi- and Diascope, Micro­

projection.

E. MERCK, CHEMICAL WORKS
DARMSTADT, GERMANY

CHEMICALS Pharmaceutical, famous for their purity. 
Specify E. Merck’s, when purchasing.

MEDICINES Prescribed all over the world. E. MERCK’S 
are tested before being put on the 
market. Samples furnished.

REAGENT Chemicals have no rivals. E. MERCK’S 
guaranty 100% results.

SCIENTIFIC Chemicals, devoted especially to the scientific 
research work.

E. Merck's are the standard and cost no more.
Sold at the best Drug-stores. Specify what you want, 

specify MERCK’S.

Sole Agents :

SCHMIDT & CO.
No. 19 Canton Road No. 52 Taku Road

SHANGHAI TIENTSIN

No. 1 Hsi Tang Tze Hutung 
PEKING
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Soy Lun Silk Filature
SHANGHAI

600 Basins

Gold-Silver Anchor Chop
Grand Double Extra Class. Sizes: 9/11, 10/12, 11/15, 13/26

Red Anchor, HY Chops

Under the same Management

SHIN LUN SILK FILATURE
WUS1EH

192 Basins

Gold-Silver Buffalo Chop
Exira A Class

Red Buffalo

Proprietors: Filature Manager-
WOO TOW YIN s. p. woo

General Managers:

ARNHOLD & CO., LTD.
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Importers and Exporters

(Inc. Under the Hongkong Ordinances)

Head Office—Shanghai

Branches throughout China

RAW SILK
China—T satlee—T ussah—Canton

PONGEES—Honan—Ninghai—Shantung

Silk Piece Goods—Canton Shatols

Home Offices
New York—London—Lyons—Paris—New York

Agencies 

Zurich—Milan—Hamburg
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WAI TZUN SILK CO.
Capital: 3,000,000.00 Dollars

„ si'k’ SP"« sf/, 
AND V 

EXPORTERS \

£ °F
%

RAW SILK
CHINE—TSATLEE—SHANTUNG—

MINCHEW

Agent Abroad :

Sue. of A. BOUTET & CO.

DUMOULIN JACQMIN & CO.

PARIS, LYON, MILAN
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Jardine, Matheson & Co., 
LIMITED

Exporters of

Raw and Waste Silk

OWNERS OF

EWO SILK FILATURE
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the future of the 
CHINESE SILK INDUSTRY 
depends upon chemical 

FERTILISERS

In making this statement we ask you to consider 
the following facts :

The cost of Mulberry Leaves has a direct bear­
ing on the cost of production of silk.

The use of CRESCENT BRAND SULPHATE OF 
Ammonia and Crescent Complete Fertiliser 
No. 8, enable bigger yields of better quality leaves 
to be grown.

This increased yield will ensure more and healthier 
worms being reared.

Thousands of tons of CRESCENT BRAND SUL­
PHATE OF AMMONIA are used each season, and the 
demand is constantly increasing.

IT PAYS TO USE 
CRESCENT BRAND FERTILISERS.

Literature, information and free samples may be 
obtained on application.

Messrs. BRUNNER MOND & CO.

(China) LIMITED
(Incorporated under the Ordinances of Hongkong)

41 SZECHUEN ROAD SHANGHAI

OR BRANCH OFFICES
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E. HUBER & CO. S.A.

RAW SILK, WASTE SILK 
PONGEES

49 PEKING ROAD, SHANGHAI, CHINA

(8171
Telephone Central ^8172

18173

Raw Silk
Waste Silk

Telegraphic Address : 

“ MADIERSILK"

Madier Ribet et Cie.

SHANGHAI

CANTON—YOKOHAMA—LYON
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La Generale Soies

Silk Merchants
LYONS — SHANGHAI

6 SZECHUEN ROAD, SHANGHAI

Telephone Central 1360

CHINA SILK CO.,
LIMITED

RAW SILK
EXPORTERS

3 HANKOW ROAD, SHANGHAI, CHINA

Tel. Manager C. 6480; General C. 6477
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pco. GLANZMANN
SHANGHAI

TRIESTE—HAMBURG—VIENNA

IMPORTERS of all KINDS

OF

ARTIFICIAL SILK YARN

Charles Rudolph & Co.

RAW SILK
exporters

43 PEKING ROAD
SHANGHAI
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GENERAL SILK IMPORTING 
COMPANY, INC.

62 KIANGSE ROAD SHANGHAI

Branches :

YOKOHAMA, KOBE, SHAMEEN,

CANTON

Head Office :

Park Avenue Building

32nd to 33rd Street, New York City

President: MARCUS FRIEDER

Cable Address:

“GENRALSILK—SHANGHAI"
T^elephonez

Central 12666 and 17874
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C. A. WEBER

exporter of

CHINESE PONGEES AND 
SILK PIECE GOODS

8-10 Rue du Consulat, Shanghai, China

Branch Office: Agents: Cable Address:
CHEFOO, CHINA NABHOLZ & CO. “CAWEBER”

ZURICH-LYONS-LONDON SHANGHAI

SHANGHAI LYONS SILK
COMPANY, LIMITED

RAW SILK EXPORTERS

PONGEES

4-5’ French Bund, Shanghai, China

Telegraphic Address :

.“SHAILYNSIL”
Codes : Private and Bentley.

Telephone

C. 8615 and 9385
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MARTHOUD & CIE

EXPORT-IMPORT

Telegraphic Addresses :

CARGOLAC, SILKALAC, PONJILAC 
Post Office Box 1495, Shanghai

RAW SILKS, PONGEES
GENERAL PRODUCE

Lachard, Follet & Cie
SHANGHAI—PARIS

EXPORTERS of RAW SILK
PONGEES and GENERAL

PRODUCE

5 FOOCHOW ROAD, SHANGHAI, CHINA

^lSQ P. O. Box Telegraphic Address :
CHEFOO,

CHINA No. 664 “ MARAUDIUS ” 
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CHINA EXPORT Co., Ltd.
4 CANTON ROAD, SHANGHAI, 

CHINA

exports
RAW SILK, PONGEE, FANCY SILKS, HIDES
AND SKINS, CASINGS, WOOD OIL, SUNDRIES

IMPORTS
ARTIFICIAL SILKS, WOOLLEN YARNS, 

WOOLLEN PIECE GOODS

Telephone: CENTRAL 12018 and 16539 
Cable Address : “ EXPOCANY,” SHANGHAI
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A. PUTHOD
Established in 1902

SILK:
PONGEES

Public Silk Inspector

7 Yuen Ming Yuen Rd. 
Shanghai, China

INSPECTION 
INVITED

DECORATIVE LINEN, 
HAND-MADE LACE, 
HANDKERCHIEF, 
MONOGRAM, 
DAMASK, 
ETC.

C. T. TAI
Manufacturer and Exporter

185 Route Prosper Paris 
(Near Siccawei) 

Shanghai
Telephone West 2636

DYCE & CO.
EXPORTERS OF RAW SILK 

9 Foochow Road, Shanghai

A genIs .—LONDON, LYONS, NEW YORK
Phone: 10810 Cable Dyce SHANGHAI ”

H. OLIVEIRA & SON,
Showroom : 5 North Soochow Road

Engineers and Machinery Merchants 
Precision Toolst Small Tools and 
General Mill Supplies a speciality

LARGE AND COMPREHENSIVE STOCKS CARRIED
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of the SALARIES paid in the 
United States and Canada go 
into LIFE INSURANCE 

J'S PREMIUMS

80%
of the ESTATES left by 
men in the United States 
and Canada is composed 
of LIFE INSURANCE 
PROCEEDS

Are you one of the steadily 
diminishing few who mistaken­
ly think they can do better 
with their money than THE 
COMPANY can do for them ?

MANUFACTURERS LIFE 
INSURANCE CO.

Head Office : TORONTO, CANADA
Business in Force : ■

G-^.SS4,43. G.$76,483,181

SHANGHAI OFFICE
343-5 Hongkong & Shanghai Bank Building

A. G. HEARNE,
District Manager.
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SIBER HEGNER & CO., Shanghai, (China) 
Sole Agents
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Stock
GALVANISED IRON FENCE 

Imported from

FONTAINE & CO., PARIS

6 feet fence erected at
22 Route Pore Robert

Price (approximate) Tls. 3.30 
per foot six feet high

Special Iron Fences for Tennis 
Grounds, Gardens, Kennels, etc.

Height of Fence 
6, 3 or 2 feet 

Height of Standing Poles 

7I, 4 or 3 feet 
Stretcher 8 m.m.

One Standing Pole every 
6 feet 6 inches and 3 

horizontal stretchers.

STANISLAS ZENG WEIDA 
31-33 Avenue Jofl’re 
Tel. Central 3994

Tel. C. 10218

Pocket Compasses
Geological Compasses
P rismatic Compasses 

Altitude Aneroid Bar­
ometers

Pedometers, 
and other Scientific 

and
Surveying Instruments

HIRSBRUNNER & co
36 KIANGSE ROAD
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fhe new P.M. Type for 
driving Plants, Dynamos, 
Silk Filatures, Pumps, 
Compressors, Machine 
Tools, Agricultural Ma­
chinery as well as for 
driving Motor Vessels, 
Junks, Cargo and Pas­
senger Boats, etc.
The Acme of Simplicity in 
the field of Internal Com­
bustion Engines. No Suc­
tion Vai cs. No Exhaust

Valves. No Controlling Mechanism. Immediate and easy starting from cold vuthout amp. 
Runs on ehenpost Fuels. Most economical Fuel Consumption. Atarn urn Belmb.h y in 
Working. Minimum Wear. Very simple attendance. Speed vanation ovo a wide range. 
Highest Thermal Efficiency. Great Overload Capacity. Light Weight. Long Lite.

Slocks up lo 100 H.P. carried by

CHIEN HSIN ENGINEERING CO. G.m.b.H. (LTD.)
HONGKONG 

2G-32 Queens Road 
Asiatic Building.

SHANGHAI 
9-11 Kiangso Road

TIENTSIN
13 Shou An Road 
Ex-Austrian Bund.

HONGKONG

CHEFOOCANTON

SHANGHAI

RAW SILK—SILK WASTE 
PONGEES

REISS, MASSEY & CO. LTD.
(Incorporated in Hongkong)
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d by the wording 
■doerages derive

7 W»e «i(s to 
flesh is heir. But 
s can Io a very con- 
be mitigated, some- 
voided, by the use
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CORNHILL
INSURANCE

COMPANY, LIMITED

Specializes in

Cocoon Insurance
BRANCH OFFICE for the FAR EAST 

CHARTERED BANK BUILDING, 
18 THE BUND, SHANGHAI

S. H. PEEK, Manager.
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THE
BALOISE 

marine insurance 
COMPANY, LIMITED 

all risks 
OF 

marine 
insurance 
At Competitive 

Rates

General Agent ;

EMILE ESSIG
1 Canton Road

THE 
BALOISE 

FIRE INSURANCE 
COMPANY, LIMITED

FIRE 

INSURANCE 

At Current Rates

A gent :

EMILE ESSIG 
1 Canton Road

PALATINE
Insurance Co., Ltd. 

(Incorporated In England)

fire 
MOTOR 
burglary 
BAGGAGE 
ACCIDENT

AND 

SICKNESS
China Branch :

12 THE BUND, SHANGHAI 
G. F. DUMBARTON,

Manager

B M W W £ 
THE AN KONG SILK

COMPANY

WHOLESALE & RETAIL 
All Kinds of

SILKS, CREPES, GAUZES, 
SATINS, BROCADES, 

taffetas, PONGEES, 
georgettes, 

SHIRTING MATERIALS, 
fancy, printing silks, 

and draperies, etc., etc.

PRICES MODERATE

No. Q 13 Tientsin Road 
near Kiangso Road 

Shanghai, China

Telephone Cable Address : 
C. 11635 “AKONG”
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F. SCHWYZER
Telephone 12583

36 JINKEE ROAD, SHANGHAI

RAW SILK
EXPORTER

Agents

LYONS NEW YORK

THE TASTE IS THE TEST

TRY U. B. BEER
17 MUSEUM ROAD, SHANGHAI

Aktieselskabet Union Biyggeri
Scandinavian Brewery Co., Ltd.

SHANGHAI

A
LW

A
Y

S PU
R

E A
LW

A
Y

S 
FR

ESH
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THE

SHANGHAI LAND INVESTMENT CO., LD.
(Incorporated under the Companies Ordinances of Hongkong)

PROPERTIES TO LET AND FOR SALE

GODOWNS SHOPS

OFFICES HOUSES

APARTMENTS

28 JINKEE ROAD, SHANGHAI
Manager: N. L. SPARKE, F.S.I.
Agents: GIBB, LIVINGSTON & CO., LTD.

THE KAILAN MINING ADMINISTRATION

Telephone If Jjgd
C. 60317 1 llffl 12 The Bund, 

y J] Shanghai

building 
firebricks 

AND

materials

1 drain PIPES
Glazed inside and out

FIRECLAY FACE BRICKS

“HYTEMPITE”
Special Fire Cement |

PAVING BLOCKS 
PAVING TILES 

for Roads, Courtyards, 
Stables, Godowns, etc.

WINDOW GLASS 
(F«lory al Chinwangtao)

16 OZ. to 50 OZ.

Best quality
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Mitsui Bussan Kaisha
LIMITED

Capital Paid-up ... ... Yen 100,000,000.00

Reserve  ... Yen 46,500,000.00

Cable Address: “MITSUI”

Head Office: TOKYO, JAPAN 

Shanghai Branch : 49 SZECHUEN ROAD

IMPORTERS and EXPORTERS

PRINCIPAL LINES OF BUSINESS

Raw Silk and Silk Textiles, Woollen Goods, 
Rayon and Cotton Piece Goods, Spinning and 
Weaving Machineries, Starch, Tapioca and 
other Dextrines, Chemicals, Dye Stuffs and 
Fertilizers, Coal, Cement, Lumber, Metals, etc.
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PEKING AND TIENTSIN TIMES
(Established 1894)

The leading daily newspaper of Northern 
China, British Owned and British Edited.

Entirely independent in its views and 
criticisms, the “ Peking and Tientsin Times ” 
is by far the most influential newspaper in the 
district.

Proprietor:

TIENTSIN PRESS, LTD.
Victoria Road

TIENTSIN, NORTH CHINA

Bicycles
Manufactured by

Stocks Carried

Sole Agents:

CO., Shanghai

The Hercules Cycle 

and Motor Co., Ltd.
Birmingham

CARLOWITZ &
Telephone Central 6958
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Find on

ll black-tipped
A lacquer-red col­

our makes it easy to 
find on my desk,” says 
a young business wo­
man. And a fashion 
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WHAT SILK MEANS TO SHANGHAI
BY 

ARTHUR DE C. SOWERBY

The romance of industry is a theme that might well occupy the pens 
of our ablest writers to a far greater extent than it does at present. For 
all we are living in the age of industry, trade and commerce, the public 
at large is inclined to look upon these things as dull and uninteresting, 
necessary concomitants of the comfort and luxury prevalent throughout 
the world to-day, but humdrum and lacking in excitement beyond the 
sordid facts that in dingy offices fortunes are sometimes made or lost or 
that fluctuations in the ratio between demand and supply of various 
commodities provide the means of speculation in stocks, shares and 
exchange.

Yet, often, if we take the trouble to look behind the scenes or delve 
into the history of a given industry, we may find lurking there romance 
as poignant as anything that has appeared in novel, drama or verse. 
This is particularly true of the silk industry.

One of our modern writers has had enough vision to appreciate 
this: Samuel Merwin, whose book “ Silk” is woven round the story 
of a Persian princess who with her Wazir, or Prime Minister, intrigued 
to discover the secret of silk production from China as a sop to Rome. 
It tells of the immense caravan trade in silk passing through Chinese 
Turkestan to the countries of the West, and the huge profit and wealth 
derived therefrom by the Chinese. But this is only a legend. The 
truth, if it were only known, of the wresting from the Chinese of the 
secret of sericulture, whereby they supplied diaphanous material of untold 
loveliness and stupendous cost to delight the beauties of ancient Greece 
and the stately ladies of Rome, would probably prove to be infinitely
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more romantic. How the Chinese came to discover the use of silk is 
lost in the mists of antiquity, but discover it they did, thereby conferring 
an ineffable blessing upon the whole human race. What shall we say 
of the production, as we see it to-day, of the silk itself ? First the care­
fully preserved egg in the peasant’s hut; then the hatching in spring 
by the warmth of a woman’s bosom of the tiny black threads, that, placed 
upon the tender shoots of the mulberry, soon grow into the well-known 
worms ; the feeding and tending of the worms as they develop in size 
and pass through their successive stages ; the preparation of the mounts 
upon which the cocoons will be spun ; the scattering of the “ ripe” worms 
over the mounts ; the spinning of the cocoons ; their gathering and sale ; 
the killing of the chrysalises ; the reeling of the silk from the white or 
golden balls bobbing in pans of hot water ; the weaving of the silk into 
costly fabrics ; the selection of cocoons for breeding ; the mating of the 
moths ; the laying of the eggs, and their careful conservation ; the cultiva­
tion of the mulberry bushes—surely there is romance in all this, just as 
there is romance in the hunt conducted in the laboratory for the disease­
producing germs that infect the silkworms and moths and for the means 
of eradicating these pests.

Again, is there no romance in the buying and selling of the cocoons, 
as raw silk ? Is there no excitement in the lives of those engaged in 
what is, perhaps, the most difficult of occupations ? Ask the silk 
merchants of Shanghai and those who insure the cocoons.

From the little round egg deposited by the white moth in her dim­
inutive compartment, to the donning of the gorgeous robe by the lady 
of fashion in a London or New York salon, silk is crowded with romance.

And what does silk mean to Shanghai, this mighty port and industrial 
centre that has risen in less than a century from a mud-flat ? It would 
not be going too far to say that in a great measure Shanghai owes its 
present proud position to silk, situated as she is at the very door of one 
of the greatest silk producing regions in the world.

Annually silk to the value of Tls. 60,000,000, or roughly £8,000,- 
000, is exported from Shanghai. The total value of silk exported from 
the whole of China is Tls. 125,000,000, so it will be seen that nearly half 
of China’s silk export is taken care of by Shanghai. Since silk represents 
about a quarter of the total value of China’s export each year, it follows 
that this industry in relation to Shanghai represents an eighth, or twelve 
per cent., of China’s export.

This enormous and valuable production of silk export is taken care 
of by some 88 steam filatures in Shanghai (the total number of steam 
filatures in Kiangsu and Chekiang, the main silk producing area of Central 
China, is 130), employing some 30,000 reeling girls besides other large 
numbers of natives, both male and female, in various other capacities. 
This does not take into consideration the large amount of silk 
reeled by native hand machines, in which thousands more are employed. 
Besides this there are large quantities of silk manufactured in Shanghai 
for local consumption, so that the industry, taken as a whole, is of the 
utmost importance, is, perhaps, the most important in Shanghai, and 
represents a vast amount of wealth and employment.

— 222 —



WHAT SILK MEANS TO SHANGHAI

For this reason it is imperative that Shanghai residents and those 
who have the prosperity of this great city at heart should appreciate 
the importance of developing the Chinese silk industry to its fullest 
possible extent; and to do this large sums and much effort must be 
expended in the improvement of the quality and standard of the silk 
produced in the areas about the Yangtze Delta, where the rich alluvial 
soil and the genial climate are such favourable factors in the growth of 
the silk-worm’s staple diet, the mulberry.

In this connection it is interesting to note that for several years 
various organizations have been working on the problem of sericulture 
improvement. Perhaps the most important of these are the stations 
established by the Nanking University at Nanking and the Canton 
Christian University at Canton. In Fukien the Fukien Christian Un­
iversity is also carrying on good work along the same lines, while good 
work is being done in Chefoo by the Chefoo Silk Improvement Commission 
—all receiving strong financial support from America.

In Shanghai the International Committee for the Improvement of 
Sericulture in China, sponsored by the Foreign Silk Association and 
receiving financial support from the Chinese Government, is working 
along the same lines, having an experiment station in the French Conces­
sion and several other stations scattered throughout the provinces of 
Kiangsu, Chekiang and Anhuei. Here, too, has been established what is 
known as The Shanghai International Testing House, supported by 
money from the United States, and vitally interested in the improve­
ment of Chinese silk, all of which indicates that foreign silk interests are 
fully alive to the needs of the industry.

But, in order to get the best returns, it is essential that the Chinese 
themselves, and especially the Chinese authorities, should wake up to 
the importance of the improvement of Chinese sericulture. It is gratify­
ing to note that the Chinese Government is spending something like 
$150,000 a year on the improvement of sericulture in Kiangsu and Che­
kiang, but this does not compare very favourably with the 81,000,000 
spent by the silk interests of the United States in China for the same 
purpose during the past few years, and still less favourably with the 
expenditure by the Japanese Government in Japan of Yen 1,500,000 
each year on egg inspection alone.

In fairness to the present controllers of the region tapped by Shanghai, 
the Nationalist Government, we may state that definite plans for the 
improvement of sericulture in Central China have been made, but whether 
these plans will or can be carried out remains to be seen. It is largely 
a question of money, and with civil war raging throughout China, there 
seems little likelihood of there being any adequate sums available for 
the improvement and advancement of the sericulture. But the fact 
remains that the Chinese authorities realize the importance of the silk 
industry, which, as already stated, has probably been one of the main 
factors in bringing Shanghai to its present high state of prosperity and 
importance.

Under these circumstances it is hardly to be wondered at that a 
very considerable interest attaches to silk in the minds of Shanghai people, 
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for which reason we have decided to devote practically the whole of the 
present issue of The, China Journal to the industry in its various phases. 
How large a place silk occupies in our lives may be gathered from the 
fact that we have been able to assemble material of the greatest interest 
under our usual sectional headings of Literature, Art, Travel and Science.

ARTIFICIAL SILK

The astounding increase in the production of artificial silk during 
the past few years, and the enormous profits made by the companies 
engaged in the development of this industry, read almost like a romance. 
As pointed out by the founders of one of the most important of the arti­
ficial silk producing companies, the world’s population is increasing at a 
faster rate than can be kept pace with by the production of silk and cotton 
goods for clothing; which simply means that every bit of additional 
fabric for clothing that can be produced must find a ready consumption. 
This accounts for the fact that the enormous production of fabrics of 
artificial silk and artificial wool (for wool, too, now has a very good 
substitute) has not affected the world’s consumption of silk, cotton or 
woollen goods.

Following is a table kindly supplied by the Chinese Maritime 
Coustoms Statistical Department giving statistics of the import of 
artificial silk, etc. into Shanghai during the past three years.

Artificial Silk Floss and Yam. Piculs.
»» „ & Cotton Piece Goods. Yds.
„ „ & Woollen „ „ ,,
„ „ Piece Goods. ,,

1925.
27,233 

2,191,090 
183,442 

1,114,229

1926.
42,781 

3,663,698 
368,781 

1,151,304

1927.
82,169

5,130,123
221,473
869,193

The silk export trade of Shanghai is as large this year as ever, yet 
great quantities of artificial silk are being used in Europe and America 
for the manufacture of fabrics that are finding a ready sale.

In Shanghai, perhaps unknown to the general public, a very big 
industry in artificial silk and artificial woollen goods has arisen. In 
fact, fabric of this nature is actually being manufactured in Shanghai 
on a large scale and shipped to Europe and America, some of the stuff 
being of such high quality and beautiful design as to compare more than 
favourably with that of European manufacture.

Strangely enough, this local production is not all used to satisfy 
local demand, and large quantities of artificial silk fabric are imported.

All of which goes to show how important is the silk industry, with 
which must be included the production and weaving of artificial silk, to 
Shanghai and China generally.
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HISTORY OF SILK IN CHINA
BY

J. C. FERGUSON.

As far as I know there is no trustworthy record of the time when 
silk was first used in China or of the place where it originated. We learn 
but little from the earliest books.

In the “ Spring and Autumn Annals” there is no record of
the use of any character containing the radical which is used in the 
sense of silk. This radical is used in the names of persons or places, 
with the exception of its use in the characters na ($3) and chi 
neither of which has any reference to silk.

In the Book of Poetry (fj $£) there are the characters pi (jj-ft) which 
Legge translates as woven silk bands, Vo for braiding, tsu (jgJJ for 
ribbons, ssu ($£) for any materials made of silk, chin (g£) for thread, 
kao ($$) for undyed silk, all of which were connected with the use of 
silk, though probably several of these characters were also used for hemp 
products. The radical “ fa ” is used with many other characters in this 
book which have no relation to the production or use of silk.

In the Book of History ) we have, in addition to those used 
in the Book of Poetry, hsu ($$) as the end of silk in a cocoon, hsiln 
for purple silks, k'uang (JJJ) for fine floss silk, clVien (Q£) for fine checkered 
silks.

An examination of the Analects of Confucius and of the Book of 
Mencius shows an improved knowledge of the value of silk, and an evident 
increase in its use. Mencius has several new characters such as hsu (Jg), 
spoiled or old floss, ts'ao (gjj.) to unwind a cocoon, lou ($£) for silk, hsiu 
($g) for silk embroidered garments.

From this short survey of early records it is reasonable to propound 
as a working hypothesis the theory that the use of woven silk in China 
began about the time of Confucius and Mencius and that it originated 
in Shantung, the homeland of these two Sages. In the Book of History, 
Pt. Ill “ Tribute of Yu,” silk is one of the articles of tribute mentioned 
as coming from Yen-chou, Shantung ($£ ££). In this same passage
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mention is also made of silkworms and mulberry trees ^).
It is further said in this paragraph that tho wild tribes of Lai (Northeastern 
Shantung) who had been taught pasturage brought wild mulberry silk 
in their baskets (^ ^| ^ 44 M fiS KM)- IJI Ms learned paper on “ The 
Wild Silkworms of the Province of Shantung,” China Review Vol. VI, p. 
89, A. A. Fauvel gave detailed information as to the production of silk 
in that province. He quotes the opinion of Cuvier and other naturalists 
that the Bombyx mori, the silkworm of France and Italy, is a native 
of the northern provinces of China. From the passages quoted in the 
preceding paragraphs I have arrived at the opinion that among these 
northern provinces Shantung must be given the credit for being the first 
place where silkworms were produced by feeding upon mulberry leaves 
and where the silk from cocoons was woven into silk cloth.

By the time of the Han Dynasty silk was in general use throughout 
the empire. The earliest piece of silk cloth of which I know is one fomid 
in the excavations of Han Dynasty graves undertaken in the northern 
part of Korea, which was included in the Han Empire, by a joint com­
mittee of professors from the Universities of Tokyo and Kyoto. In a 
grave on the Ta-t’ung River (^ [n] JI), east of Pheng-yang (Zp J^),a 
piece of silk was found in a lacquer box. It was woven in the same 
way as modern coarse silk.

HOW SILK CAME TO EUROPE
BY

HERBERT CHATLEY, D. SC. (Lond.)

The very name of silk indicates its Chinese origin. The Anglo- 
Saxon Seolc and its Teutonic analogues are corruptions of the Latin 
Serie (—us) which means secondarily “ silk garments” and primarily 
“ Chinese,” the Greek geographers describing China as Ser. Aristotle 
(B.C. 350) and Pliny refer to the origin of the material from the caterpiller 
Bombyx and the first fabrics were woven in Cos, an island off the coast 
of Asia Minor. Merwin in his facinating novel “ Silk ” has romantically 
described how the eggs reached Bactria (modern Afghanistan), there 
being a legend that a Chinese princess circumvented the prohibition as 
to the export of the eggs by concealing some in her headdress and so
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Chinese Girls pairing the Moths.

Photos by Int. Comm, for the Imp. of Ser. in China

Mass Production of Eggs. Each little Cubicle imprisons a Female 
Moth, which will lay her Eggs upon little Squares of Paper beneath.





HOW SILK CAME TO EUROPE

carrying them to Khotan (Chinese Turkestan). The Stein expedition 
found several specimens of early silk, indicating that a regualr trade in the 
material passed through the Tarim Valley during the first millenium 
of the Christian Era. The usual account of the introduction of the 
growth of silk into Europe is that Justinian induced two Persian monks 
residing in China to bring some eggs to Byzantium (Constantinople) in 
A. D. 551. From thence the cultivation proceeded to Sicily in 1146 
and Spain in 1253. The monks in question are reputed to have been 
Nestorians. The stela of Chang An (Hsi-an Fu in Shensi) speaks of the 
introduction of Nestorianism in China in A. D. 635. Nestorius himself 
became Patriarch of Constantinople in A. D. 428, so that the monks of 
Justinian’s time may have been itinerants rather than actual residents in 
China.

It is of course conceivable that some silk came by sea routes via 
Mesopotamia or the Red Sea, but all the evidence tends to show that the 
export of the material from China to Europe was generally by land and 
that the eggs certainly came that way. The development of communica­
tions between China and Europe which followed upon Alexander’s Indian 
campaigns may be regarded as the direct cause of the imporation of the 
silkworm into Europe. It is most interesting to observe how the history 
of this process is mixed up with the first consciousness in Europe of China’s 
existence, the emergence of the Greeks as a world power and the mis­
sionary enterprise of Christianity.

THE POTENTIALITIES OF THE SILK 
INDUSTRY OF CHINA

BY

C. J. HUBER.
(Director of Technical Research, Chenay Brothers, South Manchester, 

Coun., U.S.A.)

While China has for centuries possessed extensive hand crafts and 
has produced large quantities of manufactured goods mostly for domestic 
consumption, she is and will continue to be for many years an agricultural 
country. The mineral resources, including vast deposits of coal, and the 
great supply of man-power, constitute the chief essentials for the develop­
ment of her manufacturing industries.

Even to the casual observer of economics it is evident that China is 
entering an era of great industrial growth and expansion. This expansion 
will probably do more than anything else to win for China a place of in­
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fluence among the large nations. As her industrial and manufacturing 
development advances, her dependence upon international trade balance 
will become more and more important. The principle involved in this 
assumption was very clearly demonstrated in the industrial development 
of Great Britain during the past two centuries and is being, at present, 
further illustrated in the industrial development and expansion of the 
United States and Japan. China’s economic isolation can be maintained 
only through industrial suppression and handcraft continuation.

The silk industry is probably China’s oldest and most important 
industry. Oldest because it dates back to and is closely interwoven with 
Chinese mythology, and most important because it is China’s largest 
single item of export, being almost one quarter of her total export trade. 
Due to its high market value it is the industry which can be most easily 
improved, so as to help rehabilitate China.

The approximate value of raw silk and silk waste products for 1927 
was 144,000,000 taels. Of this amount America purchased a little more 
than one half. America imports annually 500,000,000 taels worth of raw 
silk, in as much as she does not produce any raw silk. Of this amount, 
80 per cent, or approximately 400,000,000 is purchased from Japan. 
China, with probably more people engaged in the various branches 
of the raw silk industry than all other silk producing countries combined, 
exported from its various provinces only one third of this amount 
in 1922.

America, the largest purchaser of raw silk in the world, is very 
anxious to obtain more raw silk from China, but up to the present time it 
has been impossible to increase the amount to the extent desired. This 
has been largely due to the lack of progressiveness and co-operation 
among the Chinese in promoting sericultural development and the 
deficiency of industrial organization in the various steps of production. 
By the application of practical scientific methods throughout China’s 
silk industry, the exportation of this commodity should be doubled or 
trebled, at the same time increasing the quantity for domestic con­
sumption.

The economic value of China’s raw silk production, per unit of 
quantity, or per unit of area and population engaged, is smaller than that 
of Italy, France, Japan, and the Near East, and probably exceeds only 
that of some of the most primitive silk producing regions. This low value 
per unit is due to the following causes which are listed as they occur in the 
industry and not in the order of their economic importance.

FIRST: Inefficiency in the selection, cultivation, fertilization and 
protection from disease of the mulberry.

SECOND: Inefficiency in the selection, breeding, feeding and 
marketing of the cocoons.

THIRD: Lack of economic, rapid and direct transportation, un­
hampered by cumulative internal taxation.

FOURTH: Inefficient, primitive, country methods of reeling a 
large portion of the cocoon production and preparing the bye-products 
into an inferior material of low market value.
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FIFTH : Basing prices on speculation instead of on cost of product­
ion figures.

To remove these causes in a great country like China and in a great 
industry involving in a complex manner a large number of people seems 
impossible. However, it must be done if the economic value of China’s 
silk products is to be raised to a level corresponding to those of 
other countries.

In order to facilitate improvement in the raw silk industry, the first 
point of attack is the improvement in sericulture, or in the method of 
raising the silkworms, which is largely that of producing disease free eggs. 
It has been stated by authorities whose judgment cannot be questioned 
that, by the elimination of silk-worm diseases, and without increasing the 
present mulberry production of leaves, China’s raw silk production can be 
increased 400 per cent. The effect on filature operations in producing 
raw silk from cocoons reared from disease free eggs is still more astounding. 
The cost of production is lower because the various operations involved, 
such as sorting, peeling and reeling, are greatly simplified. Again, to 
produce one picul of raw silk at present requires six to seven piculs of dry 
cocoons, while with good cocoons this quantity can be reduced to four* 
which even then is more than the average required in Japan. In this 
way China can increase her exportable silk many fold, and at the same 
time have more silk for local consumption.

In as much as the disease free eggs play such an important role in the 
improvement work in the silk industry of China, a brief explanation of 
how they are produced in Central China may be interesting. The disease 
free egg sheets, which have been stored in a cool dry place since the year 
before, are put into an incubator at the beginning of April, or as soon as 
the mulberry leaves begin to sprout. These eggs are incubated for about 
two weeks, at a temperature of 90 degrees Fahrenheit, when the worms 
come out, and are gently brushed off with a feather brush on to a carefully 
weighed paper. This paper, with the worms, is again weighed so as to 
know accurately the weight of the worms, called “ ants.” It is estimated 
that every ounce of “ ants ” consumes twenty-five piculs of mulberry leaves 
before spinning the cocoons. The worms are reared by the same method 
used by the average farmer except that very great care is taken in ventila­
tion and sanitation. Everything must be kept clean and any sign of 
infection must be treated at once so that only strong healthy worms are 
raised which produce good strong cocoons. In about seven days, the 
moth pierces the cocoon, and comes out a whitish-grey in colour. The 
female is larger than the male, but both are unable to fly. They ma to at 
once, which requires about six hours, after which they are separated, the 
female being placed on a sheet of paper, and covered with a conical ring, 
where she deposits her eggs, about four hundred in number. The male 
dies, and is discarded. After the female has finished her task of laying 
eggs, she too dies, but is kept with her eggs for examination. Her body 
is ground up into a fine powder, and mixed with pure water. A drop of 
this fluid is examined under the microscope, and if any disease germs 
appear, the eggs produced by this moth are destroyed. The disease free 
eggs only are kept and prepared for the rearing of the next crop.
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There are a number of organizations and schools producing disease 
free eggs, the most important one being the International Committee for 
the Improvement of Sericulture in China which has its headquarters at 
Shanghai with seven producing stations in the Yangtze Valley silk dis­
trict. This Committee has been producing annually over a million dis­
ease free layings. This Committee receives an annual grant from the 
Peking Government which enables it to carry on and expand its activities, 
Its work shows a steady improvement in as much as each year the per­
centage of diseased layings among those hatched by the Committee has 
steadily decreased as well as the cost of production for a hundred disease 
free layings. In some of its stations the percentage of bad layings has 
been reduced to 8 per cent., which is quite remarkable when consider­
ing that native eggs show from 75 to 80 per cent, disease. The average 
net price for a hundred good layings for the last year was M.S3.45, 
which compares favourably with the net cost of French and Italian eggs 
which is M.S2.46 for the same quality. The Committee is working 
steadfastly to increase the local supply of disease free eggs by working 
with the provincial schools and by having farmers raise the crops under 
the supervision of picked experts.

Nanking University has also been doing fine work in producing dis­
ease free eggs on a quantity basis. Last season they raised under one 
roof enough cocoons to produce 1,000,000 disease free layings. Besides 
this, they are giving short courses in sericulture and arc doing extension 
work by sending exhibits throughout the silk raising district to instruct the 
farmers just before the rearing season in not only the good sanitary 
method of rearing the worms but also their economic value. In using 
disease free eggs nothing is so convincing to the farmers as to show them 
by actual demonstration how many more dollars they will have at the 
end of the season by using the more up-to-date methods in this old in­
dustry.

In south China, Canton Christian College is making great progress in 
eradicating silk worm diseases and assisting the raw silk industry as a 
whole to increase the quantity and better the quality of the silk produce. 
Their work is made more effective in as much as the five to eight crops 
annually means a rapid turnover and allows the elimination of disease, 
which may require several generations, to be accomplished within 
a silk season. They produce annually about 1,500,000 disease free 
layings. Their work is further augmented by the progressive egg 
merchants who have long ago learned the value of cocoons produced 
from the examined disease free eggs. As soon as a farmer purchases 
his seed from the College, the egg merchant contracts with him for 
his crop of cocoons at a price above the market, to be used for egg 
production.

The Chefoo Silk Improvement Commission is doing much improve­
ment work along the same lines, but with the wild, or oak-fed, silkworms 
which produces the tussore, the silk used in manufacturing pongee 
goods. It is supported by the remission of customs at the port of Chefoo 
and is fast getting into a position where it can provide the farmers with 
disease free eggs and acorns from good species of oak.
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Trays, Moths and Individual Cubicles, devised by Mr. Chang Ping 
Ho of the International Committee for the Improvement of 

Sericulture in China to secure Eggs for Examination.

Photos by Int. Comm, for the Imp. of Ser. in China

In each of these Tin Cup-like Cubicles a female Moth is imprisoned. 
When she has laid her Eggs upon the little Paper Square underneath, 
she is placed in a small Paper Bag where she awaits Microscopical 
Examination for Disease. Bag and Paper Square are Corres­
pondingly numbered. If the Moth is found to be infected with 

Disease, her Eggs are destroyed.



THE POTENTIALITIES OF THE SILK INDUSTRY OF CHINA

Fukien Christian University at Foochow has just started sericulture 
work in a field which seems to have wonderful possibilities for silk pro­
duction.

Yet with all this work for the production of disease free eggs in 
China and the augmented purchases from outside sources, China has less 
than one per cent, of the amount required for its annual production. In 
order to make the work on disease free egg production most effective, 
it will have to be organized eventually as a distinct unit of the silk in­
dustry along commercial lines. These producers will operate under 
government licenses and the Pasteur method of egg production will be 
enforced upon all the producers the same as in France, Italy and Japan. 
In these countries the silk farmers are not permitted to hatch any eggs 
that have not been secured from these registered and licensed producers.

The improvements in mulberry raising used by the farmer can be 
accomplished by educational work which will necessarily be slow to 
yield results, but in as much as it is intensive cultivation, the time clement 
is not as important a factor as it is in the elimination of disease.

The improvement and extension of means of transportation will be 
correspondingly slow and will not be of great assistance unless internal 
transit taxation, which places such a great burden upon the movement of 
merchandise from interior regions, is removed and the remote districts 
are enabled to compete with the coastal districts upon a cost basis plus 
transportation expense. The great Chengtu plain of Central Szechuen 
is a good example. With a population approximately equal to the main 
islands of Japan and a raw silk production only exceeded in China by 
Kwangtung and the Eastern Yangtze Valley, its limited and expensive 
transportation prevents access to the large raw silk consuming markets 
and the economic value of its raw and finished silk production is relatively 
very low.

An improvement which will yield the most rapid and effective increase 
in the economic value of China’s raw silk production is the expansion of 
the steam filature industry. Only a small portion of the cocoon supply 
is reeled into high valued silk in the steam filatures. The largest portion 
is reeled by the farmers and village people by very primitive and wasteful 
methods into a low valued material.

The price difference between steam filature raw silk and the country 
reeled (Tsatlee) raw silk on the Shanghai market is usually about Tls. 300. 
per picul and much of the country reeled silk is of such poor quality 
that it is not saleable on the Shanghai market. Immense quantities of 
first quality cocoons are thus made into low quality raw silk.

One example of what can be done by the expansion of the filature 
industry is the city of Nanzing on the Grand Canal between Soochow and 
Hangchow. It is one of the important country-reeled silk districts. 
By re-reeling and cleaning the best grades of this silk the silk merchants 
of Nanzing are able to produce for export an average of 14,000 piculs per 
year of the “ re-reeled Tsatlee.” Assuming that only this quantity was 
reeled into steam filatures and that the resulting raw silk had a value 
on the Shanghai market §300 per picul above that which it now has, 
there would be an economic gain to the district of over §4,000,000 per
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Combined Rectangular Trays and Stands as used by the Experi­
mental Stations.

Photos by Int. Comm, for the Imp. of Ser. in China

Cocoons on Straw Mounts as used in the Kashing District, Chekiang.





A COMPARATIVE STUDY OF COCOONS
BY

Pv. E. BUCHANAN
(Manager Shanghai International Testing House).

As a part of a general plan to encourage and assist the improvement 
and expansion of Chinese raw silk production, this comparative study 
of the various qualities and characteristics of disease free and native 
cocoons of Central China and disease free cocoons of Japan was made 
to ascertain their comparative values in relation to the manufacture of 
raw silk in the filatures and to emphasize the necessity for producing 
high grade cocoons from selected silkworm eggs before any appreciable 
advance towards a higher economic standard in the raw silk industry 
of the Yangtze Valley can be made.

Since evenness and uniformity of high grade silk extensively depend 
upon the uniformity and physical characteristics of cocoons and re­
present 75 to 80 per cent, of the cost of producing raw silk, it is very 
evident that the cocoons are the all important factor in the raw silk 
industry and the one item of investment which must be closely 
scrutinized at all times so as to prevent a financial disaster in filature 
management.

The most important single quality of cocoons is the silk content, 
as shown in the yield, and which is expressed as the number of units of 
cocoons required to produce one unit of raw silk. The higher the quality 
of cocoons, the better the yield ratio, that is, the number of units of 
cocoons per unit of raw silk will be low. This condition indicates that 
good cocoons are of considerable financial value to the filature.

Another important quality of cocoons is the ease with which the 
silk can be unwound from the cocoons, and in this study this is referred to 
as “ production per operative per hour.” Cocoons that are readily reelable 
require a minimum amount of time in manufacturing and therefore 
greatly reduce production expenses. At the same time, they make 
it possible to produce high grade raw silk with outstanding superior 
characteristics. Cocoons of poorer quality create a large amount of 
waste silk in “ finding ends” and the filaments when constantly breaking 
cause, not only loss of time and poor production from a quality stand­
point, but also an inferior thread lacking in uniformity. The most ex­
perienced and alert rceler cannot produce an even and clean raw silk thread 
when many breaks occur in reeling cocoons, and the result is always an 
uneven thread with many defects due to “ cast ons.” With respect to
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evenness, this latter condition is variable in raw silk, depending upon the 
size of the individual cocoon filaments.

Two main types of tests were made on the cocoons. First, a yield 
test was made to show the number of units of dry cocoons required to 
produce one unit of raw silk. This test also gave the percentage of 
reclable cocoons, raw silk, waste, etc. and produced sufficient raw silk 
so that the physical characteristics of the various grades could be deter­
mined and studied in conjunction with the types of cocoon used.

Second, carefully selected average samples of cocoons were reeled 
to determine the size of the individual filament and the ease with 
which the silk could be reeled from the cocoons.

YIELD TEST

Sorting and Peeling: In making the yield test the gross weight 
of approximately 2,000 grams of dried cocoons was used for each dis­
trict. The cocoons were first peeled, that is, the outside cover or floss 
was removed, and then sorted into first grade, second grade, third grade, 
double, pierced, coloured and refuse cocoons. In grading the cocoons 
only those that were firm, heavy and free from spots or other imperfec­
tions were classed as first grade ; second grade cocoons were lighter in 
weight and less firm, and third grade were the lightest weight and slightly 
spotted cocoons. The remainder were classified as follows: double 
cocoons, containing two chrysalises ; pierced cocoons, which were pierced 
by a parasitic worm ; coloured cocoons, which were reelable, and refuse 
cocoons, which could not be reeled.

In the yield table for Japanese cocoons only the net yield is given 
and several other items common to Chinese cocoons are not reported. 
The difference is due entirely to the fact that Japanese farmers eliminate 
refuse, double, coloured cocoons, etc. and remove the cocoon covers or 
floss before offering them for sale at the buying markets. The yield 
ratio is on a net basis, while in China, the cocoons are submitted for sale 
at the markets in the same condition as when taken from the mountings 
where they have been spun by the silkworms.

REELING

The first, second and third grade cocoons were reeled by lots and the 
amount of silk obtained from each grade noted. The cocoons were 
first boiled at a temperature of 212°F. in softened water, transferred to a 
basin and reeled at a temperature of 160°F. -with a six inch crossing. 
When reeling the first grade cocoons five ends were used by the reeling 
girl, but because of the poorer quality of the second and third grades, 
which necessitated greater care in reeling, only four ends were rim. The 
total weight of long waste and the combined chrysalises and pelletes 
was noted after having been dried to room dryness. The reeling was 
done by an experienced reefing girl on a power driven reel under good 
filature control methods.

The variation in the proportion of the different grades of raw silk 
obtained in the different districts indicates the relative market value
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Manufacturing the “Dragon” Mounts for Cocoons as used in the 
Shanghai and Nanking Districts.

Photos by Int. Comm, for the Imp. of Ser. in China

Scattering fully developed Worms upon “Dragon” Mounts coiled in 
Baskets. The Worms immediately set about spinning their Cocoons.
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Photo by Int. Comm, for the Imp. of Ser. in China

Taking Cocoons off the "‘Dragon” Mounts.

Photo by Merl La Voy

A Chinese Farmer selling Cocoons in the Market, Nanking District.



A COMPARATIVE STUDY OF COCOONS

of the cocoons and the superiority of high grade cocoons produced from 
selected seeds.

SINGLE FILAMENT TEST

A lot of fifty individual cocoons were reeled from each district and 
only cocoons that were considered average of the sample were used. 
The cocoons were divided into lots of ten cocoons, peeled, weighed in­
dividually and then reeled by a hand reeling equipment. The individual 
cocoons were boiled at 212°F. in softened water. They were then trans­
ferred to another basin and reeled at a temperature of I60°F. The 
number of meters reeled, number of breaks, weight of the silk reeled, 
size of filament and yield were recorded for each of the fifty cocoons 
from which the average results were calculated.

This study confirms the value of high grade cocoons for producing 
good quality raw silk, not only because of the larger yield of superior 
fiber and increased quantity of raw silk available therefrom, but because of 
the increased financial return to the sericulturist, the filaturist and the 
consumer. Should the time arrive in the not distant future when selected 
eggs are universally accepted and reared by the farmers according to 
modern scientific methods, a rapid expansion and improvement of 
China’s raw silk industry can be expected.

JAPANESE SPRING COCOONS
STUDY OF 1927

YIELD TEST
GUMMA GIFU A IS HI NAGANO

Net Yield ........................... 3.71 3.76 3.42 3.22
Raw Silk ........................... 26.95% 26.51% 29.24% 31.01%
Long Waste ........................... 6.80 6.04 6.48 4.74
Chrysalis
Loss in Reeling

........................... 58.01 58.34 54.08 53.47

........................... 8.24 9.11 10.20 10.78

PROPORTION DIFFERENT GRADES RAW SILK OBTAINED

First Grade ........................... 76.3% 86.8% 81.7% 43.80%
Second Grade .. ........................... 23.7 13.2 18.3 56.20

PRODUCTION PER OPERATIVE PER HOUR
First Grade ♦ . . .. 59 gms. 57 gms. 60 gms. 66 gms.
Second Grade ** ..... 54 45 58 43

SINGLE FILAMENT REELING TEST

Length in Meters 591 606 620 561
Breaks in Reeling 1.6 .8 .9 .1
Breaks per 1000 meters .. no no no no
Cocoon Wgt. in grams .768 .724 .800 .646
Wgt. silk reeled in grams .233 .219 .227 .214
Size Filament in Denir 3.57 3.32 3.34 3.32
Net Yield ........................... 3.30 3.31 3.52 3.02

Reeling * 5 ends ♦♦4 ends.
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Photo by Int. Comm, for the Imp. of Ser. in China

Various Kinds of Silk Cocoons.
1. Wusih
2. Golden (Chinese)
3. Long Pointed (Anhui)
4. Yellow (Chinese)

13 to 15

5, Shin Yui
G. & 7. Chu Kuci
8. Selected Chu Kuei
9. Rose (Chinese).

Wild (Chinese)



Photo by Nanking University

A few Specimens of very fine Cocoons produced at Nanking 
University.

Photo by Int. Comm, for the Imp. of Ser. in China

Exhibition of Cocoons held recently at Nanking.



A COMPARATIVE STUDY OF COCOONS

237 —



WILD SILK IN MANCHURIA
BY

Y. MORISE

INTRODUCTORY REMARKS
. u the amount of export, wild, or tussore,* silk in Manchuria
falls far behind beans, which rank first in the list of Manchurian staple 
products. Nevertheless, wild silk has a vast field of uses, and, therefore, 
is a very important item of world-wide merchandise. In China, besides 
being woven into pongee, it is often braided into cord for various uses, 
such as waist-bands and ribbons (“ tui-tai-tzu ”) for fastening trousers. 
In America and in European countries its uses are still more various 
rugs, tassels for decoration, lace, shirts, cloth and many other articles 
being made from tussore silk. In Japan women’s shawls, table-cloths, 
lace strings, tassel-strings, women’s parasols, and the like are made of 
wild silk, while of late, it is used in the place of cultivated silk for the 
wings of aeroplanes, packing-cloth for gun-powder and telegraph wire 
cord.

CHIEF PRODUCING DISTRICTS AND DISTRIBUTION
As to the origin of the wild sericulture in Manchuria, there is no 

authentic record, but it is most probable that the art of sericulture was 
first introduced into Kaiping Chow by Shantung immigrants in the 
Chiaching era of the Chin Dynasty, for Kaiping was the district with 
which Shantung was most closely linked at that time. The authorities 
of that period, regarding sericulture as one of the ways of making the 
most of the district where hills abound, thought it a wise policy to take 
steps to protect and encourage the industry. As a result those who took 
interest in it gradually grew in number as the immigrants from Shantung 
increased, and the rearing of wild silkworms spread out towards north 
and south, covering at last all the land between the northern part of 
the Kwantung Leased Territory and out-of-the-way mountainous places 
in Kirin Province. The most noted places for this industry are Kaiping, 
Hsiuyen, Antung, and Kwantien Prefectures, followed by Haicheng, 
Liaoyuan, Fengcheng and Fuchou Prefectures.

The distribution centres in each of the above prefectures are :—
(а) Kaiping Hsien Prefecture :—Wanfuchuang, Chiehkuangting ;
(б) Hsiuyen Hsien Prefecture :—Wutaokou, Imienshan, Paichia- 

putzu ;
(c) Antung Hsien Prefecture :—Tahoan ;
(d) Kwantien Hsien Prefecture Changtien, Yungtien, Tapushih ;
(e) Haicheng Hsien Prefecture :—Litzuyuan, Chaimucheng, Hsiao- 

kushan ;

♦ In the spelling of this word wo are following Norman Shaw, whose work 
« Manchurian Tussore Silk ” is the best upon the subject.
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(J) Liaoyuan Hsien Prefecture :—Chienfossu, Laomukou ;
(g) Fengcheng Hsien Prefecture :—Tanshancheng, Tsaohokou, Chi- 

kwanshan, Tungyuanpu, Chiumuchang ;
(7i) Fuchou Hsien Prefecture :—Sungshu, Wanchialing, Chienchang- 

kou.
The annual yield of wild silk is on an average placed at some 

250,000 (cargoes), i.e. 8,000,000,000 (cocoons). Following are figures for 
the years 1921 to 1925 :—

1921  7,869,000,000 cocoons
1922  7,154,200,000 „
1923  9,059,900,000 „
1924  6,158,300,000 „
1925  11,623,400,000 „

The amount which is carried by the South Manchuria Railway has 
been increasing gradually since 1921. In 1925 over 12,000 tons of wild 
cocoons and 1,100 tons of raw wild silk were transported by this line. 
The accompanying figures may be of interest:

Wild Silk Cocoons Raw Wild Silk
1921 ..
1922 ..
1923 ..
1924 ..
1925 ..

.. 10,567.6 tons 813.2 tons

.. 19,995.4 „ 1,052.3 „
8,809.2 „ 587.9 „

.. 13,895.1 „ 949.7 „

.. 12,163.6 „ 1,176.6 „

In the statistical table of the amount of wild silk and cocoons 
forwarded from stations on the S.M. Railway lines, Sungshu and Feng- 
huangcheng stations are at the head of the list. That which is carried 
by the line south of Mukden is beaten in amount by that carried by the 
Antung-Mukden Line.

As to how wild cocoons and silk produced in Manchuria are absorbed 
at the four markets (i.e. Dairen, Yingkou, Antung and Mukden), the 
following table ■will give a general idea :

WILD COCOONS AND SILK (IN TONS) ARRIVING AT DAIREN.
YINGKOU, ANTUNG AND MUKDEN.

Market Dairen Yingkou Antung Mukden

Class Tussore Tussore 
Silk

Tussore Tussore 
Silk

Tussore lussoro
Silk

Tussore CCussore 
Silk

1921 5,386.4 319.0 1.3 52.5 3,295.7 391.9 387.2 1.7
1922 8,333.7 584.0 7.2 13.7 8,528.9 419.4 401.5 0.4
1923 4,019.3 243.6 17.6 48.9 2,790.8 258.1 24.4 0.9
1924 4,470.9 603.2 12.6 19.7 5,611.0 301.7 372.2 1.9
1925 3,971.4 498.0 2.7 59.9 5,771.3 550.0 284.0 12.8
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EXPORT

The export of wild silk products from Manchuria depends upon 
the result of the year’s harvest as well as upon the conditions of the 
demanding circles. The average export of raw wild silk and pongee for 
these five years amounts to 128,400 piculs, valued at Hk. Tls. 15,000,000.

Year

Class
1921 1922 1923 1924 1925

Wild Silk 
Yarn

Piculs 
Hk. Tls.

8,073 
2.184,024

4,130 
1,737,057

5,263
1,770,580

2,270
622,404

2,078 
419,604

Wild Silk
Spun Yarn

Piculs 
Hk. Tls.

19,873
10,693,291

14,114 
9,501,335

21,306
13,463,174

15,127 
7,707,081

28,148
10,960,633

Wild Silk 
Waste

Piculs 
Hk. Tls.

9,640
812,534

10,911
848,328

21,709
1,701,297

17,873
750,508

36,258 
1,053,152

Wild Silk 
Cocoon

Piculs 
Hk. Tls.

92,586
2,149,586

114,307 
3,660,973

61,478
2,213,691

48,385
1,124,783

71,006 
1,111,779

Crysalises Piculs 
Hk. Tls.

7,864
93,126

9,410
123,175

8,911 
133,091

2,901
58,615

7,691
92,424

Pongee Piculs 
Hk. Tls.

338
100,329

84
24,340

82
30,318

98
39,719

89
52,662

Total

______

Piculs 
Hk. Tls.

138,383
16,232,890

152,956
15,894,207

118,749
19,314,151

86,654
10,303,110

145.270
13,690,245

Let us take the following three items for study more particularly 
from the view point of the export trade : wild silk cocoons, raw wild 
silk and pongee.

1. WILD SILK COCOONS.

The export of wild silk cocoons produced in Manchuria has decreased 
correspondingly to the rise of the local reeling industry. The total 
exports from the three ports Dairen, Antung and Yingkou, are estimated, 
on an average of five years, at some 849,000 piculs, valued at 
Hk. Tls. 2,150,000.

Year Antung Yingkou Dairen Total

1921 35,873 81 64,496 100,450 Piculs
1922 59,078 15 64,624 123,717 „
1923 28,074 60 42,255 70,389 „
1924 28,658 298 22,330 51,286 „
1925 38,150 81 40,466 78,697 „
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The percentage indicated by the above table for each port is : 56 
per cent, for Dairen ; 44 per cent, for Antung ; and less than 1 per cent, 
for Yingkou. The reeling industry in Antung districts having developed 
remarkably, cocoons have come to have a good market there?* The 
export to Chefoo, which is the best market for cocoons, is from Dairen. 
Yingkou, which was once prosperous in exporting cocoons with Haicheng 
and Kaiping for its hinterland, has now been deprived of its prosperity 
by Dairen and Antung. Yingkou now retains only a shadow of its 
former roaring trade in the exportation of pongee.

As will be seen in the following table of destinations of cocoons, 
Chefoo stands first, importing 60 per cent, or 70 per cent, of the whole 
volume. Cocoons produced in Shantung falling short of the demand 
there, large quantities of Manchurian cocoons find a ready sale in Chefoo.

2. RAW WILD SILK.

Year
Destination

1921 1922 1923 1924 1925

Ja
pa

n Proper 
Korea

243 603
24

155
2

1,626
109

100 Piculs

Total 243 627 157 1,735 100 „

C
hi

na

Shanghai 
Lungkao 
Chefoo 
Tsingtao 
Etc.

145 
15 

60,373 
17 

39,657

373 
63,931

102
58.684

118
42,113

28
27,973

27,626
75

21,614
202

34

862 „
166 „

77,522 „
3 „

44 „

Total 100,207 123,090 70,232 49.511 78,597 „

Grand total 100,450 123,717 70,389 51,286 78,697 Piculs

The export of raw wild silk develops a tendency to increase in a 
reverse ratio to the decrease of the export of cocoons.

Antung Dairen Yingkou Total

1921 25,247 7,951 4,397 37,595 Piculs
1922 19,959 9,276 1,920 29,155 „
1923 28,962 14,533 4,783 48,278 „
1924 22,025 9,793 3,453 35,270 „
1925 39,443 16,243 10,798 66,484 „

(Spun yam and silk waste included.)

As the above table shows the greater part of the wild silk yarn export 
is through Antung : 59 per cent, from Antung, 25 per cent, from Dairen 
and 11 per cent, from Yingkou. Wild cocoons, produced abundantly 
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in the Antung-Mukden Line zone and about Antung, have given rise to 
a flourishing reeling industry in this general district.

As to the destination of the raw wild silk, a good proportion of the 
export of this commodity from the three ports in Manchuria is destined 
for Japan, as will be seen from the following table :

DESTINATIONS OF THE WILD SILK EXPORTED FROM THREE 
PORTS IN MANCHURIA.

Year
Destination

1921 1922 1923 1924 1925

Ja
pa

n 
__

__
__

__

Proper 
Korea

20,960
24

12,346
1,003

17,359
75

12,341
7

21,009 Piculs
15 „

Total 20,984 13,349 17,434 12,348 21,024 „

C
hi

na

Shanghai
Lungkao
Chefoo
Others

7,519
2,753
1,575
4,755

8,643
907

1,414
4,824

15,060
1,519
1,505

11,773

21,771
530
495

27

43,286 „
1,130 „

639 „
52 „

Total 16,602 15,786 30,457 22,825 45,107 „

Other Countries 9 20 387 100 353 „

Grand Total 37,595 29,155 48,278 35,270 66,484 „

3. PONGEE.

Pongee exports from the three ports in South Manchuria are in­
significant. Yingkou has practically no such trade, while the pongee 
which is exported from Dairen and Antung altogether does not reach 
100 piculs a year.

THE AMOUNT OF THE PONGEE EXPORTS FROM THREE PORTS 
IN SOUTH MANCHURIA.

Ports
Year

1921 1922 1923 1924 1925

Antung Piculs 
Hk. Tls.

239
59,750

26
6,500

37
12,490

67
26,751

53
36,714

Dairen Piculs 
Hk. Tls.

97
39,729

54
17,111

45
17,828

31
12,400

32
12,852

Yingkou Piculs 
Hk. Tls.

2
850 —

—
—

4
1,644

Total Piculs 
Hk. Tls.

338
100,329

84
23,611

82
30,318

98
39,150

89
51,210

— 242 —



WILD SILK IN MANCHURIA

DESTINATIONS OF THE PONGEE EXPORTED FROM THREE PORTS 
IN SOUTH MANCHURIA.

Year
Destination

1921 1922 1923 1924 1925

Ja
pa

n Proper 
Korea

11
226

4
22

18
17

3
54

2 Piculs

Total 237 26 35 57 2

C
hi

na

Shanghai 
Lungkao 
Chefoo 
Tsingtao 
Others

6

14
76

2

3
2

11
39

4

18
22

3

15

7
18

1

O 
| 

C
O co C

l

Total 98 55 47 41 87 „

Grand Total 335 81 82 98 89 „

THE WILD COCOON AND SILK MARKET.
Wild silk is affected by fluctuations of the general economic world, 

but not so strongly as in the case of cultivated silk. Generally the 
former follows the trend of the latter, as their uses are nearly alike.

The following tables show the market prices of wild cocoons and 
silk at Antung, which is the centre of this industry in Manchuria. Wild 
cocoons in Manchuria are quoted in Chenping silver at Antung, and in 
Feng-piao elsewhere, the unit of calculation being one thousand cocoons. 
Wild silk is quoted in Chenping silver at Antung and Kaiping silver tael, 
the unit of calculation being one bale (100 kin).

MONTHLY QUOTATIONS OF WILD COCOONS AT ANTUNG FOR 
THE LAST THREE YEARS (IN THOUSAND COCOONS 

AND IN CHENPING SILVER).

Year
Months

Sup­
erior

1924 
Med­
ium

In­
ferior

Sup­
erior

1925 
Med­
ium

In­
ferior

Sup­
erior

1926 
Med­
ium

In- 
ferior

January 3.80 3.50 2.50 1.83 1.75 1.40 3.00 2.80 2.60
February 3.50 3.20 2.30 1.65 1.55 1.30 3.10 2.90 2.70
March 3.00 2.80 2.10 1.51 1.42 1.23 2.90 2.70 2.50
April 2.50 2.30 1.90 1.32 1.24 1.20 3.00 2.80 2.40
May 2.00 1.80 1.50 1.43 1.36 1.25 — — —
June
July
August
September 1.90 1.80 1.30 2.27 2.10 1.60 — — —
October 1.55 1.40 1.10 2.03 1.94 1.53 3.10 3.00 2.80
November 1.80 1.60 1.20 1.62 1.56 1.30 3.50 3.10 2.90
December 1.80 1.60 1.25 1.67 1.58 1.32 3.20 3.00 2.80
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MONTHLY QUOTATIONS OF THE WILD SILK AT ANTUNG 
IN 100 KOKU.

Small Reel Silk Large Reel Silk

(Superior) (Weft) (Second 
Grade)

(Inferior 
Grade)

(First 
Grade)

(Second 
Grade)

January 438 428 375 350 272 240
February 456 449 392 363 257 233
March 450 428 398 360 342 273
April 445 436 422 373 268 227
May 444 434 385 345 280 255
June 468 455 397 363 280 247
July 463 437 423 397 173 163
August 505 485 467 417 180 150
September 538 506 489 450 223 190
October 573 565 537 530 217 193
November 596 577 552 515 220 180
December 588 572 537 500 210 195

COMPARATIVE TABLE OF WILD SILK QUOTATIONS AT ANTUNG 
FOR THE LAST TEN YEARS (IN 100 KIN).

Small Reel Silk Large Reel Silk

(Superior) (Weft) (Second 
Grade)

Inferior 
Grade)

(First
Grade)

(Second 
Grade)

1917 355.00 — __ — 200.00 —
1918 216.50 — —— 160.00 —
1919 299.00 — __ __ 231.00 —
1920 425.00 — —. __ 284.00 —
1921 5G7.60 530.00 521.00 402.00 313.00 276.00
1922 829.00 696.60 777.00 692.00 515.00 452.00
1923 881.00 841.00 785.00 655.00 520.00 432.00
1924 638.00 606.00 564.00 — — —
1925 464.00 446.00 420.00 390.00 — —
1926 497.00 480.80 447.80 413.60 243.50 212.20

Quotations between 1917 and 1920 in the above table show prices 
on an average of both large and small reels of wild silk.

TRADE BETWEEN MANCHURIA ;1ND JAPAN.
As shown in the following table wild silk, among the others, is ex­

ported in the largest quantity to Japan from three important ports in 
South Manchuria. The amount reaches 15,000 piculs annually. In 
1926, 67 per cent, of the total exports of wild silk from these ports went 
to Japan, while the total exports of wild cocoons reached 40,000 piculs 
in the same year, nearly all of which went to various ports in China, mainly 
to Chefoo, Shanghai, and Lungkou.
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The following tables show various ports of destination for wild cocoons 
for the last five years.

PORTS OF DESTINATION FOR WILD COCOONS EXPORTED FROM 
THREE PORTS IN MANCHURIA.

Year 1927 1926 1925 1924 1923

n
& a *“3

Cocoons 
Wild Silk 
Silk Waste

35
16,774
4,233

100
19,197

1,812

1,626
12,341

155
14,375
2,984

603 Piculs
10,402 „
1,944 „

c5
.a 43 o

Cocoons
Wild Silk 
Silk Waste

40,329
7,842

17,803

78,518
8,914

34,263

50,869
4,959

16,558

70,232
11,807
18,650

123,268 „
7,132 „
8,696 „

O
th

er
s Cocoons 

Wild Silk 
Silk Waste

40,364
24,816
22,060

78,618
28,473
36,081

52,604
17,407
16,558

70,389
26,569
21,709

113,895 „
18,286 „
10,911 „

WILD COCOONS, ETC., EXPORTED FROM ANTUNG.

1927 1926 1925 1924 1923

Im 
Q 
GU 
O
Pm 

c 
cS 
Q« 

►5

Piculs
Hit. Tls.

25
525

Cocoons
88

1,494
1,347 

77,972
149

4,470
572

16,843

Piculs
Hk. Tls.

16,521 
6,959,75S

Wild Silk
18,839

7,469,113
12,100 

6,110,405
14,134 

8,593,520
10,189 

7,039,900

Piculs 
Hk. Tls.

3,655
133,366

Silk Waste
1,812

33,373
— 2,988

300,438
1,944 

93,081

Q
6

Piculs 
Hit. Tls.

8,192
198,725

Cocoons
38,150 

620,041
29,976

660,466
28,074 

930,752
59,078 

2,116,888

Piculs 
Hk. Tls.

18,583 
7,764,817

Wild Silk
18,851

7,472,558
12,982

6,516,119
17,290 

10,357,460
12,292

8,287,200

Piculs 
Hk. Tls.

12,40S
509,845

Silk Waste
18,664

562,696
7,727

328,404
11,672

994,619
5,667

403,434

The above table shows that almost all of the wild silk exported from 
Antung went to Japan. The exports for the last five years reached, on 
the yearly average, over 14,000 piculs. On the other hand, almost all 
of the wild cocoons, exported in a very scanty amount, go to Chefoo.
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WILD COCOONS, ETC., EXPORTED FROM PORT OF DAIREN

1927 1926 1925 1924 1923

1 T Ja
pa

n p
ro

pe
r

Piculs 
Hk. Tls.

10
639

Cocoons
12

120
3

54
6

172
31

692

Piculs
Hk. Tls.

253
115,759

Wild Silk
358

130,566
241 

92,047
241

132,316
213

124,392

Piculs 
Hk. Tls.

18
1,152

Silk Waste
— 1

68 —

O
th

er
s 

|

Piculs 
Hk. Tls.

32,172
693,437

Cocoons
40,466

578,902
22,330

569,667
42,255

1,416,389
54,802

1,667,968

Piculs
Hk. Tls.

6,011 
2,651,124

Wild Silk
8,663 

2,961,984
3,873

1,595,393
8,013 

4,469,053
5,303 

2,596,567

Piculs
Hk. Tls.

5,178
333,186

Silk Waste
7,580 

204,660
5,930

231,270
6,520

443,360
4,015 

334,369

Not more than ten piculs per annum of the wild cocoons are being 
exported from Dairen to Japan. Only 240 to 250 piculs of wild silk goes 
to Japan, the rest being destined to various ports in China.

Judging from the above facts, Antung, among the three important 
ports in Manchuria, is closely linked with the trade between Manchuria 
and Japan. As the textile industry in Japan developes, as it has in 
recent years, the export of wild silk and cocoons from Antung to Japan 
increases. Thus the greater proportion of the wild silk is being exported 
to Japan, that is, to Fukui and Gifu, where it is converted into pongee 
for exportation to America and other foreign countries.

TUSSORE SILK : From the forgoing article it will be seen how important is 
the wild or tussore silk industry in South Manchuria. Northern Shantung is, how­
ever, the most important manufacturing district of tussore, the silk fabric from this 
area being known all over the world as pongee. In “ Scientific Notes and Reviews,” 
page 275, will be found a short account of the tussore silk moth and worm.

SILK EXPERTS VISIT THE ORIENT : Of great importance to silk interests 
in the Far East is the visit now being made of the American Silk Classification 
Committee, headed by Mr. Cheney. The members of this committee arrived in 
Japan some weeks ago, the first sitting of the Silk Classification Conference being 
held at Yokohama on April 19, when the scientific method as used in the United 
States of testing raw silk was demonstrated by Mr. Boshard. Mr. Cheney did not 
arrive in Japan till April 30, owing to illness. The whole committee expects to 
leave Kobe for Shanghai on May 16.
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EDITORIAL COMMENTS

SILK FOR PAINTINGS IN CHINA
Various varieties of silks have been used for paintings. There was a coarse silk 

known as chiian ($j) and divided into two classes, one unsized—seng (zfe $)), and the 
other sized—shu (W $.)). There was also white silk known as chien ($£); and a thin 
silk gauze known as ling ($§). Silk was used for paintings more often than paper, 
which was reserved for script, but some artists used both materials. It is said of 
Li Kung-lin Q £>*) that he always used paper for original paintings and silk for 
reproductions of the work of others. Those who had the most perfect control of 
their brushes, like Mi Fei iff) and Chao Meng-fu (£2 £ used paper for their 
best work. The earbest silk was coarsely woven. It is doubtful whether or not 
we have any existing samples of silk anterior to the T’ang dynasty, though it is 
claimed that there are paintings of the Han dynasty done on silk of that period in 
the Stein collection of the British Museum, taken from the Tun-huang Stone House 
($5 Zi =£;)• I have a sample of this silk and cannot distinguish it in any way from 
the coarse silk—seng chiian, of the T’ang dynasty, of which there are detailed des­
criptions in Uterature and of which I have an example. This kind of silk was used 
by Yen-Li-pen (Rfl "fr >£)• There is also another type of T’ang silk, which is called 
ben chiian ($j ${}), or prepared silk. It is silk which has been beaten on a polished 
stone with a stick, sometimes covered with silver, until the interstices between the 
threads are filled and the silk has a continuous surface. This prepared silk was first 
used by Chou Fang (J$ ) in his deUneation of court scenes, and an example of it
may be seen in the scroll by him in the Metropolitan Museum. The silk of the Sung 
dynasty had double strands for both warp and woof, being called shuang-ssu chiian 

££ x+I) ; or the warp had double strands and the woof a single one. The latter 
was called tan-ssu chiian (J$L &*})• In addition to this silk, there was a coarser 
type known as “ academy silk,” yuan chiian (££ $]), on account of it having been 
especially prepared for the use of the academicians. It was woven into various 
widths, the widest being seven or eight feet. Many of the surviving ancient pictures 
of China are on this type of silk. They were made in the Sung Academy of Painting 
and are reproductions of the work of great masters. The silk of the Yuan dynasty is 
practically the same as that of the Sung, with the exception that the double- stranded 
variety does not seem to have been produced. The Ming dynasty silk has single 
coarse strands both for warp and woof. It is similar to the coarse silk of the T’ang 
dynasty, but more closely woven. It was customary for early artists to size their 
own silk, but at the present time artists purchase from shops silk that has already 
been sized.

During the Ming dynasty there was still available quite a large supply of silk 
and paper made during the Sung dynasty, and it was common for artists of the 
Ming dynasty to use these materials of an earlier age. In the records of the Imperial 
Collection during the reign of the Emperor Ch’ien Lung as found in Shih Chii ££

Vol. VIII, P. 26, examples are given of Ming dynasty paintings which were 
done on the paper or silk of the Sung dynasty.

(Extract from Chapter III of a new book on “ Chinese Painting ” by John C. 
Ferguson).

J. C. F.
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THROUGH THE SILK PRODUCING DISTRICTS 
OF CENTRAL CHINA

BY

ARTHUR DE C. SOWERBY

The term Central China as used in connection with the silk producing 
industry is somewhat misleading, for it includes the two provinces of 
Kiangsu and Chekiang and part of Anhui, an extensive more or less 
flat stretch of country lying between the Yangtze and Chientang Rivers 
on the eastern seaboard of the Republic of China. In the main it is an 
immense alluvial plain, undoubtedly originally laid down by the two 
rivers already mentioned, sparsely scattered in the east with low hills, 
which increase in number and extent as one moves westward, finally 
predominating in the west. Immense shallow lakes lie in the central 
and western areas while the whole of the flatlands are cut up by innumer­
able canals, creeks and ditches, practically all of which are effected by 
the tide, and are used to irrigate the fields of rice and other crops that 
grow abundantly in these rich areas. This network of waterways con­
stitutes the highways of this region, practically all transport being by 
boat, and only narrow foot-paths crossing the fields between the villages, 
hamlets and farmsteads that are thickly scattered over the whole country. 
The number of these waterways is astounding, and in many areas it is 
impossible to walk a quarter of a mile in any direction without having 
one’s progress impeded by a ditch or creek of larger or smaller dimensions. 
Undoubtedly by far the greater number of these ditches and creeks have 
been artifically created; in fact, they actually constitute an incomparably 
fine system of both drainage and irrigation, whereby what must originally 
have been an immense tidal swamp or marsh has been converted to the 
use of man, the agriculturalist. And so rich an area has it made, it now 
supports an enormous human population, whose density is probably not 
exceeded anywhere in the world. In every direction are large and im­
portant walled towns, with here and there great cities, between which
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Bamboo Wattle Cocoon Mounts receiving an airing. Fukien 
Christian University.

Photos by C. R. Kellogg

Sorting Cocoons at the Experimental Station at the Fukien 
Christian University.



THROUGH THE SILK PRODUCING DISTRICTS OF C. CHINA 

lie innumerable villages which in turn form the centres of countless hamlets 
and farmsteads, filled to overflowing with busy, industrious people.

This huge population of brown-skinned, toiling peasants draws 
its entire support from the rich, black soil, which is cultivated with an 
intensity that is almost unbelievable. For only a very few months of 
the year does any of it ever lie fallow, crop succeeding crop in bewildering 
regularity. During the winter the soil is heaped up into broad ridges 
with deep drainage ditches between, and planted with broad beans which 
come to fruition early in the summer. In the spring immense areas are 
similarity devoted to rape ; so much so that sometimes for miles the 
country presents an unbroken sheet of golden-yellow blossoms, while the 
whole air is filled -with an indescribable fragrance. Wheat also is grown 
in this way ; while in spring, too, many of the fields are given over to a 
sweet-smelling clover or trefoil that carpets the ground with mauve-pink. 
Shortly the broad-beans, wheat and rape are harvested, and immediately 
the ridges are flattened out, and, behold, new crops appearing, soya 
beans, black beans, cotton and rice, the last in specially flooded fields. 
When these are at last gathered in, in the Autumn, many of the fields are 
called upon once more to yield of their strength, this time in the form of 
the ubiquitous cabbage and many other crops of the market garden order.

Between the fields and along the banks of the creeks and canals 
another and most important plant is cultivated. This is the mulberry, 
whose leaves form the staple diet of the silk-worms, to the cultivation and 
rearing of which the whole population is given over. The mulberry 
trees and bushes are grown on broad ridges raised some two to three 
feet above the level of fields they bound. These ridges are anywhere 
from five to twenty feet wide, and, as already stated, they line the banks 
of the creeks and canals, probably to the extent of 50 per cent, and their 
total yield of leaves for sericulture must be prodigious, running into 
millions of tons annually.

Finally, scattered over the flat areas are numerous groves of bamboo 
and shrubs or small trees of various kinds, usually to mark some family 
burial ground, while over the hills trees, low brush and scrub form a 
pleasing mantle of verdure. In some places pines are cultivated.

Needless to say this fertile plain with its ambient hills, rich crops 
and numerous red-walled temples and pagodas, frequently presents 
views of exquisite beauty ; while the sportsman enjoys much excellent 
shooting, pheasants, ■wild ducks, teal and snipe, according to their seasons, 
being abundant.

Chickens, ducks, pigs, goats, humped cattle and water-buffaloes 
are reared, the first two in great numbers for their eggs and consumption 
in the towns, and the last two for draft purposes and the turning of water­
wheels whereby the rice-fields are irrigated.

It will be seen, then, that this great area is entirety self-supporting. 
All manner of foods are produced locally, while silk and cotton, woven 
by the natives into fabric, supply the wherewithal for clothing. From 
the seed of the rape oil is expressed, which is used for cooking and may be 
used for lighing. From the soy bean sauces are made, while fresh green 
vegetables and fruits are grown sufficient for the needs of the inhabitants.
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For fuel the stems of the crops and the scrub of the hills are used, while 
the reeds and rushes of the creek banks and swamps, the pines and 
quarries of the hills and the clay of the flats supply material for building. 
Even salt is produced in this area, famous salt pans existing along the 
coast between Chapu and Haiee, or Hai Yen (lit. Sea Salt).

The great export is silk the bulk of which in the form of cocoons 
finds its way, passing through various hands, to Shanghai, which, of course, 
is the main port and largest city in the whole area. Other important 
cities are Soochow, Wusih, Chinkiang, Nanking, Hangchow, Huchow, 
Sungkiang and Kianing.

The southern terminal section of the Grand Canal runs from Chin­
kiang to Hangchow; while the Whangpoo River (Huang Pu), upon which 
lies Shanghai, drains a large section of the central area, having its origin 
somewhere in the hills of Chekiang and passing through the great lakes.

From the mouth of the Yangtze to Hangchow along the entire coast 
extends a high dyke, keeping out the sea, which otherwise during periods 
of high tides or storms might flood the country.

It is only natural that in an area cut up as this is with waterways 
there are an enormous number of boats of every shape and size, while a 
very large proportion of the population earn their livelihood on the water. 
Indeed, there are hundreds of thousands who are born, live and die in 
their sanpans t as the native craft are universally called. Many are 
fishermen, spending their fives in the pursuit of the finny denisens that 
swarm in the creeks and lakes. Every conceivable method of taking fish 
is used, fish-traps and booms, long nets, seine nets and dip-nets being 
among the chief of these.

That Western influence is penetrating this fertile and thickly 
populated area is evidenced by the sound of imported machinery in every 
town and large village and even in many of the hamlets, while every­
where clothes made of foreign material may be seen, as well as kerosene 
oil and lamps. Some, at least, of the wealth brought in by the sale of 
cocoons is in the form of foreign imported goods. Two important railways 
tap our region, one running from Shanghai to Nanking, the other from 
Shanghai to Hangchow; while many steam launches and fast motor 
launches maintain regular services from one place to another along the 
canals ; but the bulk of the traffic is, and for some time to come will be, 
carried by native craft.

THE INTERNATIONAL COMMITTEE FOR THE IMPROVEMENT OF 
SERICULTURE IN CHINA : For details of the work of this organization during 
the past year (1927), the reader is referred to its Ninth Annual Report which has just 
been published. From this it may be seen that good work is being done. We 
have to thank Mr. Chang Ping Ho, who is in charge of the experimental station 
in the French concession, Shanghai, for many of the pictures used in this issue.
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REPORTS FROM SILK IMPROVEMENT AND 
EXPERIMENT STATIONS IN CHINA FOR 1927

SERICULTURAL WORK FOR 1927 AT THE CHEFOO SILK 
IMPROVEMENT COMMISSION.

The Commission was started in 1920 for the purpose of improving all local silk 
products with the idea of increasing the trade and prosperity of the country in 
general. The Committee as organized in 1927 comprised a Chairman, who is the 
Superintendent of Customs, Vice-chairman and Treasurer the Commissioner of 
Customs, two representatives of the Chefoo Silk Guild, two representatives of the 
Foreign Silk Association, one Chinese sericulture expert and a foreign administrator. 
The Commission is financed by funds remitted on the duty of silks exported, and 
since its inception has received approximately Taels 400,000 for sole expenditure in 
advancing the aims of the organization.

1927 EGG PRODUCTION.
For the year, 300,000 mulberry layings and 20,000 oak layings (tussore) were 

produced by the Commission’s staff, these amounts representing fifty per cent, 
increased production over 1926. The supply of selected eggs has been gradually 
increased each subsequent year, and for 1928, it is expected the production can be 
doubled. These eggs have always been distributed free of charge to selected seri­
culture farmers, as it has been the responsibility of the Commission to foster the 
interest and demand for their ultimate use; and as a result the prospects are very 
favourable for disposing of them at a nominal price beginning in 1929. There are no 
local organized egg producers, so the farmers who are inclined towards the use of 
disease free eggs have been obliged to patronize the Commission’s eggs.

DISTRIBUTION OF ACORNS AND MULBERRY SEEDLINGS.
For 1927 approximately 6,000 piculs of acorns were distributed among farmers 

without cost to assist scrub oak planting in connection with oak silk culture. There 
are vast spaces of suitable but undeveloped land in Shantung for oak culture, and by 
developing the food for tussore worms, it eventually will mean the building up of 
a local industry. Within the past seven years the Commission has influenced the 
planting of sufficient oak to increase the area of same in Shantung Province by 53,000 
mow. As it takes seven years for an oak of the local variety to reach maturity, the 
first trees planted in 1920 were ready for utilization as food for the worms in 1927. 
Mulberry seedlings have also been distributed free, and in a like manner the area 
of trees has steadily multiplied. For 1927 about 150,000 seedlings of the native 
Shantung variety were planted by farmers in the interior districts of the province 
adjacent to the immediate Chefoo district.

DEMONSTRATION WORK.
The Commission maintains five sub-stations in the country districts where 

scientific rearing and instruction is practiced for the benefit of the farmers. Each 
station is staffed with a sericulture assistant in charge, two training students from 
the main experiment station in Chefoo, overseers and eight coolies. The advantage 
of this type of work is fully recognized by the silk interests, and as conditions and 
finances permit this work will be expanded without limit.

CHEFOO SILK COLLEGE.
A course of instruction in sericulture has been offered continually for a number 

of years in which the students, apart from regular class instruction, are given practical 
work in mulberry and oak culture, worm rearing and raw silk reeling. Forty girl 
students were taking the course in 1927. About eighty students have finished the 
course since it was first offered by the Commission, the majority of which have re­
turned to their native places, probably to carry on diversified phases of the silk 
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improvement work learned while a student. There is no record of any of the students 
going to commercial egg production work, probably because sufficient impetus in the 
movement for selected eggs has not yet been gained.

SILK REELING.
Twelve reeling basins of the Shanghai type (copied Italian makes) have been 

installed at the College, and woman are being trained how to reel mulberry cocoons. 
A limited amount of testing equipment is in use, principally for the examination of 
the physical qualities upon silk reeled.

The Commission is glad to report that the confidence of the growers has been 
gained in many districts to which Chefoo is the port, a fresh and strong interest in the 
improvement of silk culture and the silk industry has been created, and a huge 
benefit from the use of selected eggs has been proved.

G. Kruper,
Foreign Administrator. 

Chefoo, China.
November, 1927.

SERICULTURE WORK FOR 1927 AT THE 
UNIVERSITY OF NANKING.

1927 EGG PRODUCTION.
Our 1927 production marked the third time for a production of more than a 

million layings of eggs. The exact number of layings was 1,072,495 as against 
1,157,540 for 1926 and 1,124,400 for 1925. In view of the disturbed political and 
military conditions, this year’s record is a much better one than cither of the two 
previous years. There was a further increase in efficiency in production over pre­
vious years, the quality of the individual layings was higher, the percentage of 
disease is much smaller, running about four per cent, as against eleven per cent, for 
1926 and sixteen per cent, for 1925. In spite of the somewhat small gross produc­
tion, the net production in salable layings of eggs is greater than for 1926 or 1925.

1927 EGG DISTRIBUTION.
The results of our spring distribution of eggs were uniformly excellent and 

recent trips into the localities where our eggs had been used last year indicated a 
much greater demand for next year. The results secured by the farmers from the 
eggs distributed under our direction were most gratifying, and the reputation of 
our Golden Butterfly Chop has been very greatly enhanced.

MULBERRY PRODUCTION.
Our mulberry orchards produced about sixty per cent, of the leaves which were 

used last spring. The old orchards as well as the new are in excellent condition and 
it is hoped that the total needs in mulberry leaves for our 1928 production can be 
met from our own orchards. This will not only react favourably in keeping down 
the incidence of disease, but also will help reduce our cost of production.

DEMONSTRATION CENTERS.
The two demonstration silkworm rearing stations, the one near Kiangyin and 

the other near Wusih, in Kiangsu Province, will be continued in 1928. Already 
many more families have applied for co-operation than we shall be able to take 
care of. The sale of silkworm eggs in the localities in which the demonstration 
centers are situated are many times greater than in 1926.

John H. Reisner,
Foreign Director of Sericulture. 

Shanghai, China.
November, 1927.
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SERICULTURAL WORK FOR 1927 AT THE FUKIEN CHRISTIAN 
UNIVERSITY, FOOCHOW, CHINA.

In the sericultural work carried out at the Fukien Christian University for the 
two years 1925 and 1926, the emphasis has been placed upon disease eradication, as 
no work in selection or cross-breeding could be done successfully until the stock was 
freed of pebrine. This first step was necessitated by the loss during our furlough of 
a large part of the stock previously selected to be free from pebrine. As a result of 
the two year’s work a good supply of clean eggs is now on hand to begin the work 
in 1928.

The selection of disease-free eggs in this province is much needed. Random 
samples of moths, reared from cocoons bought in the market and tested in our labora­
tories, always show high infection with pebrine, quite often reaching nearly to 
100 per cent. One group of four samples examined showed an incidence of infection 
of 88.2 per cent., 76.7 per cent., 99.4 per cent, and 96.4 per cent, each, or an average 
of 90.2 per cent. ; while a second group of five samples tested 23.7 per cent., 82. 4 
per cent., 69 per cent., 24.8 per cent., and 62.8 per cent., an average of 52.54 per cent., 
and these samples were taken at random. For the years 1925 and 1926 the farmers 
about Foochow reported serious losses due to diseases amounting to almost 90 per 
cent, of the entire crop, as nearly as could be ascertained from questioning them 
whenever possible. Of course, no reliable data are obtainable. During the past 
season (1927) the situation has not been reported as so serious, and hopes for a better 
season in 1928 are entertained by many, although pebrine is always present to a 
large extent.

Attempts to meet the situation by the use of eggs imported from North China 
and Europe have been unsuccessful. The farmers cannot now be prevailed upon to 
try them any more, and in our work we have found that a very large percentage of 
the worms die of flacherie, due, doubtless, to the very high humidity and extreme 
warmth or our season at the time of rearing. With a modern well-built house, in 
which temperature and humidity can be properly controlled, this difficulty can 
doubtless be overcome. Also keeping monovoltine or bivoltine eggs from North 
China, Japan or Europe, in cold storage through the summer and rearing the worms 
during September, when our climate is cooler, sunny and dry, should be very effective. 
This will be thoroughly tested out in September of 1928. After all, however, the 
best method of solving the problem seems to be that of the improvement of the local 
and acclimated varieties, although it will be a slow and laborious task.

So far no study of the mulberry cultivation has been made, but experiments 
have now been started, looking toward the raising of mulberry trees on the hillsides. 
Wild trees are often found growing unattended on the hills, and, with proper care 
and attention, they would undoubtedly do much better. Then the best varieties 
of white mulberry could be grafted onto such stocks, and a better quality of leaf 
produced. With the thousands of acres of unproductive hillsides in Fukien facing 
us on all sides, often bearing old terraces that are now unused but still fertile from 
former decades, or possibly, even centuries, of cultivation, such an opportunity of 
obtaining an additional supply of leaves from land at present unused must not go 
untried and unchallenged.

During the progress of the work of the past two years some interesting figures 
of the effect of the pebrine disease have been obtained. In one experiment, out of 
448 moths examined, only 13, or 2.91 per cent, were found to be free from pebrine. 
The diseased and disease-free worms from these moths were reared separately, but 
under similar conditions, with the result that the 13 clean moths produced 668 
cocoons, while the 435 infected moths did not produce a single cocoon. Out of a 
number of experiments only one or two can be referred to. In one case, 27 layings 
of clean eggs produced 55 ounces of cocoons, while under precisely, similar conditions, 
129 layings from the same lot, but infected with pebrine, produced only 68 ounces 
of cocoons, a loss of 74.1 per cent, as compared with the production of the disease- 
free eggs. From a study of the results of a number of such experiments it was 
shown that in this work, at least, (and it is probably typical of the conditions pre­
vailing on a larger scale), the worms infected with pebrine produced on an average 
only 31.6 per cent, as much silk as the ones free from the disease, indicating a loss of 
68.4 per cent, in silk production due to the effects of pebrine in the province. The 
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figures seem very high, but the reports from the silk farmers indicate frequent losses 
of 100 per cent, and in the village nearest to Foochow an apparent average during 
the past two years of 90 per cent, is reported. With most of the farmers the work 
in silkworm raising is a side line carried out in connection with the raising of rice, 
otherwise they would have to give up such unproductive work at once. This cleans­
ing process may be a good thing in one way, for it drives out the careless and inat- 
tentative workers and puts a premium upon careful and thorough application, 
leaving in the industry only the best men.

The tremendous losses due to diseases, coupled with the excessive taxation of 
the successive governments and the depredations of bandits, make the lot of the 
silkworm farmer far from easy, and the faithful ones remaining in the industry in 
spite of its drawbacks surely deserve all the aid that can be given them.

C. R. Kellogg,
Professor of Zoology. 

Foochow, China.
November, 1927.

SERICULTURAL WORK FOR 1927 AT THE KWANGTUNG
PROVINCIAL BUREAU OF SERICULTURE, CANTON, CHINA.

The sericultural improvement work is now carried jointly by the Kwangtung 
Provincial Bureau for the Improvement of Sericulture (under the department of 
Industries) and the School of Silk Industry of Lingnan University (formerly Canton 
Christian College). Most of the research and experimental work, extension and 
inspection work is under the Bureau and financed by the Kwangtung Nationalist 
Government, while the educational work is entirely in the hands of the School. 
Money from the China Foundation (controlling the American Boxer Indemnity fund) 
is expended in research and experiments of silkworm diseases.

The School of Silk Industry has the following equipment, the largest portion of 
which was donated by the silk people of the United States.
BUILDINGS.

Atwood Reeling Laboratory
Sericultural Building
Short Course Student’s Dormitory
Egg Production Building
Staff Dormitory
Reeling Girl’s Barracks.

EQUIPMENT.
Cold Storage plant, with a capacity for several million egg sheets
KclVenator for refrigerating experiments
Demonstration reeling room with 30 basins
Experimental reeling room with different types of reeling basins
Set of silk testing equipment
Cocoon drying experimental laboratory
Two well equipped pathology laboratories
Five to six thousand dollars worth of miscellaneous equipment.

STAFF.
Administration.—A director, an assistant director, two secretaries, one account­

ant and a business administrator.
Research.—Pathology :—Two technical experts and assistants.

Raw Silk and Testing :—Two technical experts, one assistant and 
two mechanics.

Breeding.—Two technical experts, two assistants.
Egg Production.—Three assistants.
Mulberry Breeding.—One breeder.
Extension.—Two persons.
Country Office.—One person.

— 254 —



REPORTS FROM SILK IMPROVEMENT, ETC.

COCOON IMPROVEMENT.
Variety tests on some sixty varieties of worms from different parts of the world. 

The points studied are their adaptability to Kwangtung climatic conditions, yield 
and quality. Most of them can be reared only one or two crops a year. However, 
some are gradually being adapted to this environment and produce more crops. 
We are making line breeding on ten of the most suitable varieties and some few 
strains prove to be quite promising. Canton cocoons ore a mixture of green and 
white, and we are isolating the white strains. Usually they are weaker in comparison 
with the green strains, but selection has uncovered some strong strains. We are 
also trying various combinations of eggs to be distributed to the cocoon farmers.

COLD STORAGE OF EGGS.
We stored only several hundred egg sheets for the egg producers, but this is 

becoming popular and we hope a great many more egg producers will have their 
eggs stored this year.

We also tried several cold storage experiments and found that hot water eggs 
(t.e. eggs after being artificially hatched by hot water) can be stored for the next 
crop if they cannot be sold during the preceding crop. At present they can not 
keep eggs over and either have to sell them at a very small sum or throw them away 
in case of a dull market. The supply and demand of egg sheets can be adjusted as 
in other countries with this method. We have not yet obtained any definite results 
in the cold storage of white eggs.

MULBERRY.
We have only a few varieties of mulberries in our testing plot, but will 

have more in 1928. We are making selections of strains for thicker, smoother and 
larger leaves with higher yield. Already over seventy individual varieties have been 
tested and found to have these qualities. Other experiments are the study of 
characteristics upon the local mulberries and fertilizer tests.

PATHOLOGY.
Experiments on the elimination of pebrine by Oxygen and on breeding dis­

eased resistant strains are under way. Effort is being made better to adapt the 
Pasteur method of disease examination and much time is devoted finding to better 
methods of disease prevention. Also a systematic study of the four prevalent 
diseases is being carried out.

RAW SILK.
We arc testing raw silk for filatures ; quite successful experiments in the pre­

paration of Canton waste by machinery are being tried. We are advocating this in 
the local filature and will have a few bales to send out for commercial use. In reeling, 
we are comparing the advantages and disadvantages of different reeling methods on 
Canton silk, such as sunken and surface reeling, comparing the adding of cocoons 
by hand and by chop sticks, etc. We are also working on a new type of cocoon 
dryer that we hope will take the place of the present slow drying methods, and also 
have started solving problems in the preparation of cocoons for reeling.

EXTENSION.
We have a branch office in the silk district directing and advising the worm 

farmers. The filatures are getting information through our branch office. We 
publish a bi-monthly bulletin giving information on the industry, and this is widely 
distributed among the silk people. We are organizing farmers* clubs to improve 
cocoons and to raise good eggs distributed by us.

EDUCATION.
The school of Silk Industry is offering courses of college standard in two groups— 

the raw silk group and the sericultural group. The College also takes in apprentices 
in limited numbers and gives short courses as deemed necessary.

P. K. Fu, 
Assistant Director.

Canton, China.
November, 1927.
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THE LIFE OF THE SILKWORM
BY 

CLAUDE R. KELLOGG.

Early in April, or, sometimes, late in March, in Fukien, when a few 
of the earlier buds of the mulberry trees are expanding into leaves in 
response to the softening warmth of the oncoming spring, the silkworm 
awakes from its long winter’s nap and hatches from the egg.

A few days before hatching the egg turns black and one may see 
through the transparent egg shell the little prisoner within patiently 
awaiting release. A thoughtful Nature has placed a weak spot, the 
micropyle, at one side of the flattened egg shell to make it possible for the 
“ worm ” to escape and through this the little creature gnaws its way to 
freedom. Just hatched from the egg the little silkworm is a tiny black 
object with a bright shining head and a very fuzzy-looking body, due to 
the presence of long black hairs, gaining for it among the Chinese the name 
of “ little black ant.” As it grows older, and during succeeding stages, 
the black hairs are lost and the skin of the body becomes lighter in colour, 
so that a full grown silkworm has a naked skin that is almost white.

The first act of the newly hatched larva of the wild relatives of the 
silkworm is to start to crawl upwards, as in some way the race has found 
out that in that direction are to be found the leaves necessary for susten­
ance. So strong is this tendency in most such larvae, that, if placed on 
an inverted branch with the leaves at the base, they will crawl upward 
away from their food and remain at the barren top of the branch vainly 
stretching for the expected leaves until starved to death. Not so, how­
ever, with the domestic silkworms, for, rendered dependent through long 
years of care by man, the tiny worms will remain close to the place of 
hatching, waving their heads back and forth, expecting some one to put 
the leaves within reach. If the food is not forthcoming the pampered 
little aristocrats -will often starve to death rather than exert themselves 
to travel a few inches in search of food.

The natural food of the silkworms is the leaf of the mulberry tree, but 
they can be induced to eat lettuce if fed on it at first, and they can even
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By Courtesy of the Int. Comm, for the Imp. of Ser. In China

The Silk Moth (Bombyx mori). A. Female, B. Male, C. Diseased 
Moth (note darkened Abdomen), and D. Dark Variety (not diseased).



Fully developed Silkworms.

A Variety of Silkworms, known as “Dragon’s Horn” worms, because 
they have peculiar Lumps upon their Bodies.



THE LIFE OF THE SILKWORM

be matured on it, though the silk will not be of commercial value. Osage 
orange (Maclura aurantiaca) in America and “ peepul ” (Ficus religiosa) 
in India may also be substituted for mulberry leaves, but to do well the 
silkworm must have its proper food. Not only must it have the leaf of the 
mulberry for commercial success, but that leaf must be of the right age 
and quality. Young newly hatched worms must be fed on young tender 
leaves and as the worms mature they must be fed on the maturing leaves 
of the mulberry, so that the worms will grow up with the leaves, so to 
speak. Leaves from the southern Cantonese variety, or the local small­
leaved variety (Morus alba) are the best with which to start the young 
worms, but as they mature they should have the large leaves of the 
Chekiang variety (Morus multicaulis) to do their best, for not all mulberry 
varieties will yield leaves of equal commercial value. Of the four best 
known varieties, the red, white, black, and multicaulis, the latter has the 
largest leaves and is the best for producing the highest quality of silk in 
this region. This mulberry, imported from Chekiang province, grows 
very rapidly and the leaves are so large and nutritious that silkworms of 
mature age fed on them grow better and produce better silk than if grown 
on any of the other varieties. The white mulberry (Morus alba) is used 
quite extensively in Fukien, where it seems to grow well, but the leaves 
are small and not so productive as the above variety. As it matures 
early it is often used to feed the young worms which are fed during their 
last stage on the large-leaved variety. The black mulberry (Morus 
niger) is often found in Europe and America, where it is in much demand 
as an ornamental tree and for its large-sized, black-coloured fruit, suitable 
for making delicious pies, but the leaves are too coarse to be advant­
ageously used in feeding silkworms. The red mulberry (Morus rubra) 
is also of very little use in rearing silkworms.

A newly hatched larva of the silkworm is very tiny indeed, but it has 
wonderful powers of growth and development. Measuring at first only 
three millimeters and weighing only half a milligram, it feeds vora­
ciously, during its larval life of thirty to thirty-eight days attaining a 
length of ninn centimeters and a weight of five grams, or an increase of 
thirty times in length and ten thousand times in weight. A human child, 
growing at the same rate, would change from a cute little darling of 
twenty-four inches and weighing eight pounds to a man of sixty feet in 
height and weighing eighty thousand pounds. Who would want to be a 
human silkworm ?

When just hatched from the egg the larva of the silkworm can very 
conveniently fast for several days without any harm, but after once 
beginning to eat it must have its food brought to it with great regularity. 
Also, the leaves must not be fed wet or too dusty for the silkworm is an 
epicure in the matter of food and will generally refuse anything not suited 
to its taste. If eaten, unsuitable food will very quickly bring on diseases. 
If, however, a kind fate has placed the silkworm in close proximity to the 
right kind of tender mulberry leaves, the little insect will begin to feed at 
once. So small are the jaws and so weak the muscles that control them 
that the baby silkworm cannot at first eat even the tenderest leaves of the 
mulberry, but must content itself with piercing the leaf and sucking the 
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exuding juice. Man, of course, must now cater to the little degenerate 
by slicing up the leaves until they are almost as fine as hairs, so there will 
be plenty of juicy surfaces to attack.

The young larva eats continuously for the first five or six days without 
stopping day or night. Every two hours at first, later every three hours, 
the attendant must furnish fresh leaves for the growing worm, getting up 
several times in the night to replenish the supply of fresh leaves. At the 
end of this time the little worm feels satisfied and goes into its first moult, 
or “ sleep.” At this time it ceases to eat, stands with its head held above 
the tray in a horizontal position and remains quiet for some time. Finally 
the old skin splits along the back, the insect wriggles out of it and appears 
in a new skin, larger and more pliant than the old one, to allow for further 
growth. The moulting period takes about twenty-four hours, depending 
upon the temperature, and it is a time of great danger to the tender little 
worm. Too much of a draft, a sudden fall in temperature, excessive 
moisture, or violent shaking about, may cause the death of large numbers 
of moulting larvae. Spores of bacteria and fungi are ever hovering 
around seeking an opportunity to begin their growth within the un­
protected body of the silk-worm. The second feeding stage, or instar, 
lasts but four days, the third, four or five days, the fourth, from five to 
seven days, and the fifth and last stage from seven to twelve days, the 
moults requiring about twenty-four hours each time.

Eating continuously and growing so rapidly the worms require large 
quantities of leaves. To mature one ounce of eggs, the progeny of from 
seventy to eighty moths, requires between fifteen hundred and two 
thousand pounds of leaves, this amount representing the production of 
twelve trees of ten years of age, at least. Nearly half the required leaves 
are eaten diming the last six or seven days of growth, one tray of about 
thirty-five thousand worms often eating fifty pounds of leaves in one 
day. At this time a marked increase in size can be noted from day to day, 
and one can almost see the worms growing. The rearing rooms at thus 
time present a most interesting sight. Lying thickly over the trays, half 
buried among the large green leaves, the worms may be seen in almost 
every conceivable position, busily eating the leaves, the crunching of the 
crisp leaves making a sound like that of a gentle rain pattering on the 
roof. Holding the leaf with its small almost useless thoracic legs, and 
applying its head to the edge of the leaf, the worm rapidly cuts out little 
arcs, the jaws working horizontally, until nothing remains but the ribs and 
veins of the leaf. In like manner another leaf is seized and the process 
repeated, or, sometimes, the worm will bite a hole in the centre of the 
leaf, and, thrusting in its head, will, from this as a vantage point, cut out 
the same little arcs from the exposed edges of the opening until the entire 
leaf substance has disappeared. Within an hour after feeding the worms 
are to be seen resting on the unpalatable ribs and larger veins of the 
leaves, the remains of their feast, looking about for more leaves, but not 
thinking of bestirring themselves to go in search of them.

As the worms continue to increase in size the trays soon become 
overcrowded and they must be thinned out. Furthermore, some method 
must be devised to separate the worms from their old bed of refuse leaves,
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THE LIFE OF THE SILKWORM

wherein lurk the germs of disease and decay, and from their sickly, and 
possibly diseased, brothers and sisters. To accomplish both these ends a 
piece of netting, the size of the tray and covered with fresh green leaves, 
is placed on top of the worms in the tray, and in a short time all the strong 
healthy worms are among the new leaves nibbling away to their heart’s 
content.

When mature the silkworms lose their appetite and cease to eat, 
the silk glands, which have increased until they constitute about one- 
fifth of the entire weight of the worm, becoming so inflated as to make 
eating uncomfortable. The leaves in the intestine are then all digested 
and the entire contents voided, the silkworm, in consequence, shrinking 
in size, becoming sometimes a whole inch shorter than before. The 
body also becomes clearer and often pinkish in colour, and we know it is 
ready to begin spinning, the all important process for which it has been 
preparing during all the days of voracious feeding.

Silk, as it comes from the silkworm, is composed of two substances, 
fibroin and serecin, which differ from each other both chemically and 
microscopically, together with a small amount of waxy material and 
colouring matter. Fibroin is homy, forms the core of the fiber, and is 
insoluble in boiling water, while serecin is on tho surface of the fiber and 
can be dissolved in boiling water to form “ silk gum.” There are two 
parts of fibroin to one of serecin in the fiber. The secretions of the two 
silk glands, coming singly to the spinneret, or seripositor, are combined 
on exposure to the air as they emerge and form one single fiber, covered 
with colouring matter of green, yellow, orange, salmon, and various shades 
of the above. In the process of washing in hot water the colour comes off 
and only the pure white fiber remains in most of the monovoltine silks, 
but in some of the polyvoltines the colour remains fast. So fine a product 
is this that a twisted thread of silk fibers, finer, even than human hair, 
will stretch five or six inches to one yard and will bear the weight of twelve 
to sixteen ounces. A cable of silk thread would sustain a heavier weight 
than any other fiber of similar size.

When ready to spin the mature larvae become restless and wander 
about looking for a place to which to fasten their cocoons. If left to 
themselves they would spin their cocoons on the walls and ceiling of the 
building, but in commercial silk production in South China they are 
given specially prepared spinning frames made of bamboo. Finding a 
suitable place, the worm weaves a few strands back and forth until a 
skeleton is formed to which the real cocoon may be attached. In five or 
six hours the outer envelope is finished and work is started on the inner 
cocoon, the source of commercial silk. Attaching this latter to the outer 
envelope the silkworm continues to spin, moving its head back and forth 
sixty-nine times per minute, gradually fading from view beneath the 
thickening fibers of silk until it can be seen no more. Even after disap­
pearing into the cocoon its work is not done. It keeps up the spinning for 
a period of from twenty-four to thirty-six hours before the cocoon is com­
pleted, one cocoon often having over a thousand yards of continuous fiber.

Meanwhile, hidden from view to the casual observer, but revealed 
to the prying eyes of the scientist, a most marvelous transformation is
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taking place, destined to change the ugly worm into a beautiful moth, 
drawing admiration from all who see it. After casting off the larval 
skin and after the outer covering has become hard and solid, great changes 
are effected within the recesses of the shining brown shell. The white 
corpuscles, or phagocytes of the scientist, wander about the body devour­
ing its substance until nearly all the larval organs and tissues have been 
changed into a thick milky fluid, the heart and nervous system alone 
escaping the general destruction. Then slowly the material begins to 
take shape and from this mass of wreckage are gradually reorganized the 
new organs to be used by the moth soon to emerge.

Just at this point, if the cocoons are wanted for commercial silk, 
the sericulturist steps in and kills the pupa to prevent it from changing 
into a moth and piercing the cocoon, rendering it useless except as waste 
silk; for in order that people may clothe themselves in silk many silk­
worms must annually give up their lives. Keeping the cocoons in an 
oven at a temperature of 270 degrees Fahrenheit for two hours will kill 
the pupa, but they are left in the oven for sixteen hours at the same tem­
perature in order completely to dry the silk of the cocoon. In drying, the 
weight of the cocoon decreases 66 per cent. Dried cocoons, if kept away 
from insect pests, may be kept for a long time and in such condition may be 
shipped from place to place. Tons of such dried cocoons, packed in four 
to five hundred pound bales, are shipped annualy from Japan to Italy.

At the end of some fifteen to twenty days, if the cocoon is not wanted 
for silk, the changes in the life history of the pupa are completed and the 
newly formed moth is ready to emerge from its prison house. As the 
mature silkworm moths for many generations have not used their mouth 
parts a jealous Nature has taken them away, but has provided another 
means of escape from the cocoon. A few drops of alcalin acid sent out 
from the mouth dissolve the gum of the cocoon and the moth is able to 
push aside the fibers, breaking many of them and redering them unfit for 
reeling, in its efforts to get out.

Wet and very much bedraggled at first, with enormous abdomen and 
soft undeveloped wings, the silk-worm moth makes anything but a fine 
“ first impression ” on its initial appearance, but in a short time the 
wings expand and become dry and the transformation is complete. It is 
hard to imagine anything more beautiful than a tray full of freshly 
emerged silkworm moths, chalky white in the fresh bloom of their newly 
found maturity, fluttering their delicately marbled ■wings excitedly, and 
dancing about the tray, making very little actual progress, however, for 
long generations of disuse have rendered the wings incapable of service 
in flight. As soon as emergence has taken place, which usually occurs 
about three to five o’clock in the morning, mating occurs, the long court­
ship lasting throughout the day. Late in the afternoon the female is 
ready to deposit her eggs, a process which may occupy a space of several 
days, from seventy to eighty per cent., however being laid the first day. 
In all except one variety the eggs are glued securely to the paper or cloth 
on which they are laid. No food is taken either by the male or 
female moth, their mouth parts having atrophied to such an extent that 
food-taking is impossible. After about four or five days the male dies
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Native Square Trays on their Racks and filled with Silkworms.

Photos by InL Comm, for the Imp. of Ser. in China
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and in ten or twelve days the female also succumbs, for with a group of 
from four hundred to seven hundred eggs properly laid, her life work is 
finished and the next generation provided for. Thus the silkworm, as 
commonly found in Central China and Europe, a larva for from thirty- 
three to thirty-eight days, a pupa for fifteen to twenty days, and a moth 
for from eight to twelve days, spends sixty-five days as an active insect 
and three hundred days as an egg, awaiting the awakening warmth of the 
following spring. The eggs of this type of silkworm, it is interesting to 
note, are said by experts not to hatch unless they have first experienced a 
season of hot weather followed by a season of cold. Though the natural 
time for hatching is April, man, by the use of incubators, refrigerators, 
and the proper chemical solutions, is capable of forcing a rude awakening 
of the tiny insect at almost any time of the year, subject to the above 
conditions. Furthermore, by raising or lowering the temperature of the 
rearing room, which should be as near 68 to 72 degrees Fahrenheit as 
possible, the sericulturist is able to shorten or prolong the length of the 
larval period, but he does so at the risk of decreasing the vitality of the 
worm and encouraging the appearance of disease and parasites.

Although the domestic silkworms of the world all belong to one 
species, Bombyx mori, three distinct races are recognized, based on the 
number of generations each passes through in one year. The mono vol­
tine, which is the one commonly found throughout Europe and Central 
China, and the one to which the above life history refers, has only one 
generation per year. In Fukien this race hatches out during the first week 
in April and usually spins its cocoons about the middle of May, depending 
a little upon the weather conditions. The silk produced by this type of 
worm is thick and heavy and brings the highest price per pound of any of 
the silks. More than fifty per cent, of all the crop of China is probably 
of this type.

The bivoltine silkworm hatches out at about the same time as the 
monovoltine, and passes through two generations per year. The first 
generation of cocoons are not used for silk, as the monovoltines bring a 
higher price at that time, and only enough of the moths are reared to 
produce the second crop, which matures about the end of June, the eggs 
remaining until the following April before hatching.

The polyvoltine race passes through eight generations in the year in 
Kwantung and Indo-China, but has only five in Fukien. These worms 
hatch usually two or three weeks before the monovoltines and bivoltines 
and only enough are reared during the first two generations to produce 
eggs for the succeeding crops, which mature in July, August and Septem­
ber. Their life cycle is shorter than the monovoltine, taking just thirty- 
six days during the hot summer weather for the entire cycle as against 
sixty-five for the mono voltines.

With the three types of worms all able to live and thrive in Fukien, 
five crops of cocoons are possible in one summer. Furthermore, if 
facilities are at hand for cold storage and incubation of eggs, they can be 
so manipulated as to divide each one of the five crops into two, separated 
by two weeks from each other, thus making ten crops of silkworms 
maturing through the summer.
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Silkworms, pampered and protected by man, are a prey to several 
parasites and diseases. A protozoan parasite, closely related to the 
malarial parasite of man, attacks the worms, destroying large numbers 
of them and decreasing the market value of the sillc produced by others. 
In Italy and Japan the percentage of infection with this disease (pebrine) 
is only five per cent, in commercial plants, while in China the percentage 
will probably average from sixty per cent, to eighty-five per cent. Bac­
terial diseases, such as flatcherie, grasserie, etc., attack the silkworm, and 
a fungus plant, allied to the molds, grows into the spiracles of the larva, 
suffocating it and filling the body with spores, making it hard and white 
like chalk. A parasitic fly, one of the family Tacltinidae, barred from 
entering the silk-worm rearing houses, lays its eggs on the mulberry leaves 
in the field, trusting that a kind fate will convey them into the rearing 
house with the leaves. A large wasp, Vespa orientalis, often attacks the 
spinning larvae on the frames if put out of doors unprotected, and ants 
will carry off the small larvae piece by piece if they gain access to the 
trays.

From one of Nature’s wild and unfettered creatures the silkworm 
has become the absolute slave and dependant of man, its very ancestry 
lost in the haze of a dim and forgotten past, absolutely beholden to its 
keeper for every bit of food and protection, and all its powers and activities 
concentrated on the one business of furnishing its never satisfied master 
the conveted fibers of silk, once a luxury bringing its weight in gold at 
the luxurious court of the dissolute Roman Empire, but now a necessity 
in the modern world. Unumbered millions of silkworms, reared by hand 
in the humble huts of the peasants of Oriental countries or in the efficient 
sericultural establishments of the West, annually give up their lives ; the 
fastest steamers rush the dried cocoons and raw silk over the trackless 
seas ; closely guarded steel express trains with their precious loads of raw 
silk, dash across the continents ; countless factories, their cavernous 
interiors vibrant with the whirring of tireless wheels, run ceaselessly day 
and night—all that man may clothe himself in soft and costly raiment.

When we learn that in one American silk factory alone, the daily 
requirement is one thousand pounds of raw silk, representing the product 
of three million cocoons, with an aggregate of seven hundred and fifty 
thousand miles of cocoon fiber, enough to reach thirty times around the 
earth, it may help us to appreciate a little better the greatness of the 
contribution of the silkworm to modem industry. In the future, when 
we use articles made from priceless silk, let us think with kindly interest, 
even tinged with reverence, of the humble silkworms whose sacrifices 
have made possible such a costly gift.
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Young Mulberry Trees on the Plantation of the International Com­
mittee for the Improvement of Sericulture in China at Shanghai.

Photos by Int. Comm, for the Imp. of Ser. in China

Young Mulberry Trees showing a fine production of large Leaves.



Photo by Nanking University

Gathering Mulberry Leaves on the Nanking University Plantation.

Photo by Int. Comm, for the Imp. of Ser. in Chinn

Pieparing Mulberry Leaves. Plucking the Leaves from the Twigs.



DISEASES OF THE SILKWORM
BY

CLAUDE R. KELLOGG.
(Fukien Christian University).

I
DISEASES OF THE SILK-WORM CAUSED BY ANIMAL 

PARASITES
1. Pebrine : Of the various diseases that afflict the silkworm, 

Pebrine, caused by an animal parasite, is one of the worst with which 
the silkworm rearers have to contend. Although not as infectious as 
Flatcherie nor as contagious as Muscardine, it very often appears sudden­
ly, unheralded and unforeseen by the farmer, and carries off the entire 
crop of mature worms just at the moment they are preparing to spin their 
cocoons and repay him for his outlay of time and money, or it may lie 
dormant, and, weakening the worms, be really at the base of other serious 
troubles.

Although the silkworm is said to have been introduced into France 
in 1340 A.D., its cultivation did not seem to take root in French soil for 
another hundred years, and it was still longer before it became of great 
consequence. However, from the middle of the sixteenth century it 
increased tremendously in volume, reaching its climax in the year 1853, 
when twenty-six million kilograms of cocoons, valued at one hundred 
and seventeen million francs, were produced within the year. But in that 
year a blight suddenly fell on the industry. Worms appeared to wilt, 
languished on the trays, refused to eat, and often whole lots would die out 
entirely within a few days of the time they should have been spinning 
cocoons. If the worms did not die they would often spin frail cocoons 
and die in them, rendering the silk almost worthless. Because of the 
little black spots on the bodies of the stricken worms, the name of pebrine 
(pepper) came to be given to the disease by the French peasants. By the 
year 1856 the production of cocoons had dropped to seven million kilo­
grams and in 1865 to four million kilograms. In 1876 De Quatrefages 
estimated the loss to France due to this disease in the thirteen years follow­
ing 1853 to be no less than one milliard of francs and in Italy it was even 
more severe, estimated to be twice that amount. The loss of one hundred 
and twenty million pounds sterling in thirteen years, falling as it did in a 
comparatively restricted area and on one class of people in both countries, 
brought it to the attention of the government. In response to the 
appeals of the stricken peasants the Academy of Science in Paris sent 
Louis Pasteur to investigate the trouble and seek a remedy.

Some work had already been done on the disease. In 1849 M. 
Guerin Menville had observed in the blood of diseased silkworms certain 
vibrating corpuscles, but neither he nor the Italian Signor Filippi, who also 
studied the corpuscles, connected them with the disease. The corpuscles
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were first accurately described by Cornalia and are therefore sometimes 
referred to as “ Cornalia’s Corpuscles.” The French Academy had also 
previously sent two investigators, De Quatrefages and M. Pelignot, to the 
infected region, and after much study they issued two long reports in 
1859 and 1860, but had no practical suggestions to offer.

When Louis Pasteur was sent by the Academy to investigate the 
disease the people were disappointed in having a “ mere chemist ” sent 
for the work, as they thought it should have been some renowned agricul­
tural specialist, but it soon turned out that he was the best man that could 
have been chosen, both because of his former training in the study of micro­
organisms and because of his wonderful insight into problems. Pasteur 
was soon able to identify the disease with the corpuscles, and to prove 
that silkworms without the corpuscles were free from the disease, and that 
healthy worms, artificially infected with the corpuscles, contracted the 
disease in a definite manner, thus being able to prevent or produce the 
infection at will. His suggestion for eradication was a very simple one, 
but so efficient that to the present day no one has been able to improve 
on it except in minor details. His plan of examining the moth after 
oviposition under a microscope, and throwing away the eggs laid by dis­
eased moths is to-day followed all over the world where the silkworm is 
reared and has practically stamped out the disease where ever thoroughly 
applied. In China, however, where, in so many of the silk-producing 
centres, little consideration is given to scientific management of the worms, 
the disease continues to take severe toll of the sericultural industry.

Pebrine is without question the worst scourge of the silkworm in 
China, annually causing tremendous losses to the silk producers. The 
disease may be contracted when the worms are very young, and, unknown 
to the farmer, the tiny parasites that produce pebrine will go on developing 
within the bodies of their hosts, weakening them, and, finally, if the con­
ditions are suitable, destroying them just as they prepare to spin their 
cocoons. Then, for no reason known to the amazed farmer unskilled in 
laboratory methods, the worms so tenderly cared for, and into which he 
has already put so much time and money, suddenly die off in hordes 
and his profits are gone for the year. Or, if they do not actually die, the 
worms are so weakened by the parasites that are preying upon them, 
that they are able to spin only a small amount of silk, poor in quality, 
and die within the cocoons. Some, however, are able to pass this critical 
time and lay eggs, but their offspring, already tainted with the disease, 
start life with a handicap from which they never recover.

Pebrine is caused by a tiny animal parasite, Nosema bombycis Naeg., 
one of the Protozoa, belonging to the Class Sporozoa, thus making it a 
relative of the equally pernicious parasite causing malaria in man. Not 
only does it resemble the malarial parasite in its systematic position and 
life-history, but the effect upon the silkworm is somewhat comparable to 
that produced in the human subject by malaria. In both cases weakness, 
lassitude, impaired metabolism, and improper growth and activities 
result.

The parasite enters the body of the silkworm through the mouth 
as a tiny spore, (Plate I. Fig. 5. A ) carried in with the mulberry leaves
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Photo by Nanking University

Mulberry Leaves on Shelves waiting to be used.

Cutting of Mulberry Leaves preparatory to Feeding to the Worms.



Photo by Int. Comm, for the Imp. of Ser. in China

Chinese Women feeding their Silkworms.

Photo by C. R. Kellogg

Silkworms well advanced feeding on Mulberry Leaves, in one of the 
round Trays used by the Natives.
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eaten by the worm, and finally comes to rest in the alimentary canal. The 
entering corpuscle, or spore, is very small, measuring one to two microns 
in width and from two to four microns in length, and can only be seen by 
relatively high powers of the microscope, about four hundred diameters 
being the most suitable. When we remember that a micron is the 
thousandth part of a millimeter, which is 0.039 of an inch, we get some 
idea of the small size of the spore. It is oval in shape and pale bluish in 
colour and under a high power of the microscope two lighter coloured 
vacuoles may be seen, one in either end. The corpuscle is really a hollow 
cylinder with a cap closing one end, and containing, within its cavity, a 
long, fine, much-coiled hair and an amoeba-like form. Upon finding 
itself in the intestine of a silkworm the corpuscle “ explodes ” and the 
long hair extends itself to a length of from fifty-seven to seventy-two 
microns, forcing off the cap and allowing the release of the “ amebula,” 
(Plate I. Fig. 5. B). The latter creeps about in the intestine for a short 
time and then by simple division (binary fission) gives rise to two similar 
daughter amebulae. These wander about continually (Plate I. Fig. 5. C.) 
dividing and giving rise to new generations of new daughter cells until 
the body tissues and fluids become saturated with the wanderers. In 
the meantime many of the amebulae have penetrated into the cells lining 
the intestine, or the tissues of other organs, living at the expense of the 
cells, in which they pass another stage of their life history, dividing again 
by binary fission (Plate I. Fig. 5. D.) and increasing within the cell until 
the latter is destroyed. When the exhausted cell is no longer able to 
support the parasites, the undeveloped ones die, but the ripe ones (Plate 
I, Fig. 5. E.) burst out from the ruined cell and fall into the alimentary 
canal from which they are carried to the outside with the waste. Falling 
onto the leaves of the tray they secure entrance into the alimentary canal 
of another worm and the process is repeated.

With the amoeba-like forms wandering about the tissues of the 
body and continually dividing, their daughter cells entering and destroying 
the cells in various parts of the body, it is easy to see that the effect on 
the worm may be very severe. It takes twenty days after ingestion of 
the corpuscle before the first mature corpuscle of the next generation is 
produced, and thirty days must ordinarily elapse before the parasites 
will be sufficiently numerous to kill the host. This explains why it is 
just before spinning, about thirty days from hatching, that the worms so 
often sicken and die.

It is often possible, by raising the temperature of the rearing room 
and giving more frequent meals of fresh leaves, to shorten the feeding 
time and hasten maturity so that the worms may be able to spin cocoons 
before the parasites, even though present in fairly large numbers, can 
destroy them. Of course, such worms are useless for breeding stock, for 
besides being weakened by the forced growth, their offspring will have 
the disease in a much aggravated form. On the other hand, it is also 
true, particularly in regions in China where there are no facilities for 
controlling the temperature of the rearing house, that protracted cold 
and rainy weather will retard the development of the worms beyond their 
normal period of growth and the parasites, not in the least bit affected by
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the untoward weather conditions outside, will continue to develop and 
increase in strength until they finally overtake their hosts and destroy 
them before they can spin cocoons. Knowing nothing about the parasites 
and their life history, the farmer blames the cold weather for the failure of 
his crop.

If a moth harbours Nosema bombycis, corpuscles of the parasite 
will be present in various parts of the body and some of them will wander 
into the ovaries. When the eggs are laid the corpuscles will be included 
within the membrane next to the egg itself, so that when the young worm 
bites its way out of the shell it may swallow the spore and begin its life 
already contaminated with the disease. When the worms die off within 
thirty days of the date of hatching it is very good evidence that they came 
from infected eggs and started life under a handicap. Male moths, even 
if heavily infected, may be used for mating without any fear of contamina­
tion of the eggs, although, of course their vitality will be lessened by the 
disease.

As the corpuscles of Nosema bombycis cannot retain their vitality 
longer than seven months outside of the body or egg of a silkworm the 
disease is easily controlled by sanitation and cleanliness, and with dis­
ease-free eggs to start with, and a clean rearing room, there need be no 
apprehension of danger of infection. Where bivoltine worms and poly­
voltine worms are raised one generation after another great care is needed 
to avoid contamination, but even here it is possible to keep out the disease 
with proper care. Before the season opens and between generations of 
worms when raising polyvoltines it is necessary to wash the walls of the 
building and all equipment (except the spinning frames, which are 
passed through a flame) as well as the eggs in a one per cent, solution of 
copper sulphate for five minutes to destroy the spores of the disease. The 
solution must be carefully washed off the eggs after five minutes or the 
eggs will be injured.

No cure is known for the disease after contraction, but by following 
Pasteur’s method the disease can be prevented. The female moths, 
after laying their eggs, are kept in separate boxes or cells until they can be 
examined under a microscope for the parasites. After death the moth is 
crushed in a drop of distilled water when the corpuscles may be readily 
identified under a microscope. The eggs of infected moths are discarded, 
only the layings from healthy moths being retained for rearing the follow­
ing year. Such a method, entailing as it does, the separate examination 
of each individual moth whose eggs are to be used, is tedious and time 
consuming, but it is the only method at present known for preventing the 
disease. With such care the percentage of infected moths reared 
under laboratory management can be kept down to one or less, but 
for industrial purposes, “ commerical seed,” or the eggs produced by 
moths, descended from examined moths, but themselves unexamined, 
although reared under sanitary conditions, will usually run five per cent, 
or less infected and do very well. If, however, they are continually 
raised without repeated examinations, and particularly under unsanitary 
conditions, such as are found in so many of the rearing establishments of 
China, the percentage of infection rises about one hundred per cent, each
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generation,—10 per cent., 20 per cent., 40 per cent., 60 per cent., etc.— 
and the stock is soon worthless. In Italy and Japan the work of examina­
tion is done by the Government, or under its supervision, and in those 
countries the percentage of infection among the moths is down to five 
per cent, in the commercial rearings and one per cent, in the laboratories.

In China, however, no attempt is made by the usual farmer to 
eradicate the disease, and as a result the Chinese moths are from sixty-five 
to ninety per cent, infected, causing tremendous annual losses. Where, 
for instance, in Italy one hundred and thirty pounds of cocoons are 
obtained from one ounce of eggs, in Fukien province only sixty pounds 
are procured. From one card of eggs in Europe §22.50 worth of silk 
may be obtained, while from a card of eggs in Fukien about §6.50 is 
obtained. Thus does China pay for her disregard of science. Without 
doubt, with the eradication of pebrine, China could produce four or 
five times as much silk as at present with a moderate increase of acreage 
in mulberry trees and added equipment.

Some results of tests made at the experiment station at Fukien 
Christian University in 1926 may be of interest. They are given in 
tabulated form to save space :

Of 448 moths examined, 435, or 97.09 per cent, were infected with 
pebrine.

The eggs of the entire lot were allowed to hatch and reared under 
identical conditions, the larvae of the 13 disease-free moths being reared 
by themselves, and the larvae of the 435 diseased ones by themselves with 
the following results :

Larvae of 13 moths, disease-free, produced .. .. 668 cocoons
Larvae of 435 moths, with pebrine, produced .. .. 0 cocoons

In the following notes, the eggs laid by the diseased moths were 
reared separately from those by healthy moths, all from the same series, 
and the differences in production carefully noted. All other conditions 
were absolutely the same, the only difference being in the presence or 
absence of pebrine disease.

Larvae of 27 moths, disease-free, produced 55 ounces of cocoons
„ „ 129 „ with pebrine „ 68 ,, ,, „
„ „ 129 „ (4.77 times as many as 27)

should produce 262.35 „ „ „

i.e.,  the diseased larvae produced 25.19% as much as the disease-free 
larvae, or the loss due to pebrine was 74.91%.

Larvae of 42 moths, disease- free, produced 26 ounces of cocoons
,, ,, 698 ,, with pebrine, ,, 112 ,, ,, ,,
,, „ 698 ,, (16.61 times as many as 42)

should have produced 431.86 ,, ,, ,,
i.e., the diseased larvae produced 25.93% as much as the healthy 

ones, or the loss due to pebrine was 74.7%.
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Disease-free moths laid, on the average, 347.5 eggs per moth 
Diseased moths „ „ ,, „ 230.0 ,, ,, ,,
1. e., disease-free moths laid 27.15 eggs, or 8.5%, more than infected

ones.
In other words, out of several samples taken at random, it was 

found that worms with pebrine disease were producing only 31.75% 
as much silk as those free from the disease, or, to put it differently, in 
these tests 68.25% of the silk was being lost because of pebrine. While 
it is always dangerous to generalize, even from sufficient data, from this 
little test, however, it seems not too far from the truth to state that in 
the neighbourhood of Foochow the silk-worms are producing only about 
32% as much silk as they would be capable of doing if the pebrine were 
eradicated.

Only when, by careful selection of disease-free moths and a most 
thorough cleaning and sterilization of the rearing rooms and equipment 
used, the dread Nosema bombycis is stripped of its power, can we expect 
the silk industry in China to take its rightful place in the economic life 
of the country that gave it birth.

2. The Tachina Fly (Fly Disease) : Other very troublesome 
parasites of the silkworm are various species of Tachina-flies (Family 
Tachinidae, of the Order Diptera). Fqt the most part tachina-flies 
are among the best friends that man has, as they are parasitic on 
various harmful insects, often parasitizing as high as 85% to 90% 
of a generation of such injurious forms. In this case, however, a few 
individual species, although coming from an upright and most highly 
respected family, have made themselves a great nuisance by attacking 
a useful insect.

The tachina-fly looks much like the grey flesh flies, so often seen 
about decaying flesh, and might readily be mistaken for one by anyone 
not conversant with them. They can best be identified by a series of 
thick bristles pointing backwards on the abdomen. It is usually the 
custom for the tachina-flies to lay their eggs on the surface of the skin 
of their prey, the larvae then boring their way into the body, where they 
live at the expense of the host.

There are several species of tachina-fly attacking the silkworm 
in different regions of the world. The best known form is the one found 
in Japan, Ujimyia sericariae Sasaki, which does a great deal of damage 
there, and has a most interesting life history. Instead of laying its eggs 
on the surface of the skin, as is customary with most tachina-flies, this 
one lays its eggs on the mulberry leaves on the trees in the fields, confident 
that they will in some way find their way to the silkworm. That this 
confidence is justified is proved by the presence of so many of the parasites. 
Just how they gain entrance into the alimentary canal of the silkworm 
is not known, some asserting that the eggs are swallowed with the leaf, 
and others believing that they must in some way make their way through 
the skin. However it gains access to the body of the silkworm, the 
young parasite buries itself in one of the ganglia of the nervous system 
where it remains for about one week. At the end of this period, feeling
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Fig. I. Sporocyst in 
Spinning Glands. 

(After Doflein)

Fig. 4. Spore. Much Enlarged 
(After Minchin)

Fig. 5. Life-Cycle of Nosema bombycu Naeg.
(From Doflein. after Stempell)

A. Within the Cell B. Within the Intestine.

Plate 1. Diseases of the Silkworm.
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the need of more air, it goes to the tracheal system of the silkworm where 
it presses its breathing pore, or spiracle, to the opening in the spiracle 
of the silkworm, remaining there the rest of its larval life, the anterior 
end of the parasite taking nourishment from the surrounding tissues 
of the host. Sometimes five or more of the parasites gain access to one 
host, in which case only one will mature, and the silkworm will die without 
spinning. In case only one parasite attacks the silkworm, the latter is 
usually able to complete its cocoon, but develops no further. When 
ready to pupate, the tachina-fly larva gnaws its way out of the host, 
piercing the cocoon if within one, and wanders about until it finds a place 
in the ground to pupate, where it remains until awakened by the return 
of warm weather in the following spring.

Unfortunately we have no determinations or records of the tachina- 
flies attacking the silkworm in China, but the form found in Fukien seems 
to follow’ closely the description of the Japanese form.

In Bengal and Assam there are two species of tachina-fly, Cros- 
socosmia sericariae Rond., i nd Tricolyga bombycis Bech., attacking the 
silkworm. The latter of these species has eight or nine generations 
per year and the polyvoltine silkworms seven or eight, so that the fly 
is assured of plenty of victims upon which to work. One fly, laying 
them on the surface of the skin in orthodox tachina-fly fashion, may 
lay as many as two hundred eggs, so that a few of the parasites gaining 
entrance into a rearing room may ruin a whole crop of worms. Some­
times one egg only is laid on a worm, in which case the worm is able to 
mature and spin a fragile cocoon, but it never transforms into a moth, 
dying within the cocoon. At other times twenty or thirty eggs may be 
laid on a single larva of the silkw’orm, which then dies without being able 
to spin a cocoon.

3. Predators: Besides the two parasites mentioned above the silk, 
worm is attacked by several predators that kill and eat it at various stages. 
The rearing stands upon which the trays are placed must have their legs 
in bowls of water to keep out the ants which would otherwise attack the 
helpless larvae and carry them away bit by bit. Wasps (Vespa orientalis) 
attack the mature larvae on the spinning frames if placed out of doors 
unprotected. Small spiders -will sometimes attack the silkworms in the 
trays, the worms being found dead with tiny holes where bitten. Rats 
are fond of both the larvae and pupae in the cocoons and must be carefully 
excluded.

When one considers the helplessness of the silkworm, due to its 
long contact with man, and realizes how many alert enemies are always 
lying in wait for it, one wonders how so many of the worms reach maturity 
and are able to spin cocoons.

n
DISEASES OF SILK-WORMS CAUSED BY PLANT ORGANISMS

1. Flacherie : For a long time silkworm rearers in Europe, when 
they saw their worms blacken and die, recognized only one ailment and re­
ferred to its as “ The Disease,” (la maladie). It remained for Pasteur 
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to show in 1867 that there were really two diseases, pebrine and flacherie, 
concerned, each one due to an entirely independent and distinguishable 
organism. At that time Pasteur, with only his microscope and few of the 
aids known to modern bacteriologists, recognized and described two 
different types of bodies as the probable cause of flacherie. Later workers 
have largely copied the work of Pasteur until in 1922 Dr. C. S. Gibbs, 
of Nanking University, isolated a small spherical organism obtained 
from silkworms affected with flacherie, which, when inoculated into 
healthy moths, produced typical symptoms of the disease.

Micrococcus bombycis Gibbs is a small microorganism 0.85 to 0.90 
microns in diameter, Gram-positive, and a facultative anaerobe which 
can be cultured and studied in the laboratory. Inoculated into rabbits, 
guinea pigs, domestic fowls, and even into the larve of certain Chinese 
moths, it produced no results, apparently being peculiar to silkworms. 
It is to be hoped that a continuation of this work may yield some practical 
results in the control of this troublesome affection.

Scientifically, flacherie disease is more complicated and less under­
stood than either pebrine or muscardine. Some writers claim to have 
found two types of causative agents and speak of two diseases, true 
flacherie and gattine. Others think they are but phases of the same di­
sease due to different stages in the life cycle of the same organism. Most 
workers, following Pasteur, recognize two distinct types of forms, (1), 
rod-like vibrions (Plate II Fig. 8 A), often seen attached end to end; and
(2),  smaller bodies (Plate II. Fig. 8 B). with about the same appearance 
as pebrine corpuscles, but only one-fifth their size, often seen in large 
groups, to which the name ferment-balls has been given. The vibrions 
attack the intestinal wall which then ceases to function, all the matter in 
the intestinal canal liquifies and decays, causing the bursting of the in­
testine, thus allowing the escape of the vibrions into the entire body. 
Filled with the seeds of decay the entire body soon turns black in colour 
and becomes soft and flabby to the touch, bursting and emitting a black 
fluid upon being touched. The action of the ferment-balls is slower, the 
fermentation in the alimentary canal bringing on death less rapidly, even 
allowing the silkworm to develop into a moth if the disease is contracted 
late in larval life.

Flacherie usually appears during the fourth stage, or just before the 
time for spinning the cocoon. Larvae which, previous to that time, have 
seemed vigorous and in good health, suddenly begin to languish, refuse 
food, and drag themselves to the edges of the tray, where they die very 
soon. If the disease appears in severe form, many of the worms may 
crawl onto the twigs or spinning frame and die there, their blackened 
bodies hanging limply from the brush. These bodies, soft and flabby, 
soon decompose, assuming a black colour, and if broken are found to 
contain a brown liquid which gives off a very pungent odour. Often an 
entire rearing of worms will perish in a day, but at other times the disease 
will act more slowly, allowing the worms to transform into pupae, which 
soon die and decompose within their poorly made cocoons. A few may 
produce moths, but if developed, such moths are misshapen and sickly, 
their bodies filled with the brown poison.
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Essentially a fermentation disease, flacherie may bo brought on by 
anything that would facilitate the development of fermentation processes 
in the body of the silkworm. Vibrions, similar in every respect to those 
found in diseased silkworms, may be found on mulberry leaves soaked 
in water and allowed to ferment. Among a number of contributing causes 
of flacherie may be mentioned the following :

(1) . Careless conservation of eggs.—A lack of care in preserving the 
eggs throughout their winter rest, such as exposure to sudden changes in 
temperature, the drying action of wind or sun, allowing the eggs to become 
over-heated or moldy, will tend to bring on flacherie by weakening the 
worms and making them more susceptible to fermentation processes. 
This point is of more concern to silkworm rearers in the temperate regions 
than to those in the tropical or semi-tropical regions, as the latter raise 
the polyvoltine varieties and their eggs are not kept for so long a period. 
Washing the eggs in a 1 % solution of copper sulphate, especially if they 
have come a distance by mail, is advocated by many as a precautionary 
measure.

(2) . Overfeeding.—Young worms may with profit be fed four or five 
times a day without untoward results, but older worms should be fed only 
three times a day, particularly in their last stage. The tendency of the 
conscientious rearer, when he sees his worms stretched out on barren 
leaf stems, expectantly reaching their heads back and forth, is to feed 
immediately, but, as with people, a period of rest between meals is best 
for their health. Constant feeding, or feeding in too great quantities, 
acting as in human beings who overeat, will bring on indigestion, for 
flacherie is essentially a question of bad digestion.

(3) . Feeding wet leaves.—Avoiding wet leaves is very difficult in 
many localities where the rearing season is apt to be rainy and wet, of­
ten with heavy downpours, and where drying facilities are hard to plan, 
but feeding any such water-soaked leaves in quantity is quite sure to 
prove fatal. Leaves that have for a time been submerged in water, as 
during a flood, even though they may appear normal, may have started 
to ferment, and if fed will cause trouble. Also, leaves that have been 
stored for some time in a poorly ventilated room may have begun to 
“ sweat ” and ferment, and such leaves should not be fed to worms.

(4) . Poor ventilation.—The lack of clean fresh air in the rearing room 
is another cause of flacherie. In so many of the homes in Fukien the 
worms are kept in closely shut rooms, often dark and dirty, and further 
covered by cloth curtains to keep out the parasitic tachina-flies, so that 
proper ventilation is impossible.

(5) . Excessive heat.—Contrary to the general opinion, the mono vol­
tine silkworm is not a tropical insect, its ancestors, now vanished from 
the earth, originating in Northern China, and it does not do well if kept 
too warm, thriving best at a temperature of about 75 degrees Fahrenheit.

(6) . Crowding.—Allowing the growing worms too little room on the 
rearing trays is a common tendency among Fukien silkworm cultivators. 
This stunts their growth and makes them a prey to diseases.
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Flacherie is extremely contagious, once gaining entrance to a rearing 
room it sweeps everything before it, and the most careful disinfection 
of all apparatus and equipment (except the spinning frames, which are 
flamed) must precede each rearing. It is also inheritable, the larvae of 
moths so affected developing the disease. The silkworm rearers in 
China avoid the danger of infected eggs by buying cocoons, after them­
selves having carefully inspected the worms at spinning time, and rearing 
their own moths from which to collect the eggs.

Resistance of certain species, especially the Chinese and Japanese 
varieties, to flacherie has long been noted, this resistance having been 
attributed by Pasteur to their smaller size. Silkworm rearers also 
generally admit that varieties with smaller worms are more resistant 
than those with larger worms. M. G. Coutagne explains it thus, “As the 
worm grows, the surface grows according to the square of its dimensions 
and its volume according to the cube, with the result that the ratio of the 
surface to the volume progressively diminishes, and therefore its cutaneous 
breathing is accomplished in conditions more unfavourable.” When we 
realize that the only means the silkworm has, aside from the alimentary 
canal, of getting rid of excessive moisture is through the skin, the relative 
decrease in the surface of the skin takes on greater significance.

In Indo-China and South China the worms of the indigenous varieties 
are all small and of rapid growth. Worms of larger size and apparently 
greater robustness, doubtless due to their longer feeding period, nearly 
always die of flacherie after the fourth molt, making it extremely difficult, 
if not impossible in most places, to raise the monovoltine type of silk­
worm, much richer in silk.

2. Muscardine : This was first observed and reported in 1720 by 
Vallisneri who accurately described the external symptoms, such as the 
sudden deathof the worms, their rosy hue at first, later turning to white, 
and the hardening of the body. In 1835 Dr. Bassi showed that the 
disease was due to a fungus organism and that the contagion was due 
to the spread of its spores. Later Balsama Crivelli studied the plant 
more thoroughly, classified it as a Botrytis, and named it Botrytis 
bassiana in honour of Dr. Bassi. The most exact and detailed study of 
the fungus is that by Dr. Vittadini.

Next to pebrine, muscardine is the most serious disease of silkworms 
in tropical and semi-tropical regions, where the warmth and humidity are 
more suitable to its growth than the cool dry atmosphere of Europe and 
Northern Asia. In Indo-China it makes great ravages among the silk­
worms during the months of February, March, and April, but, strange to 
say, during the months of July, August, and September, with a humidity 
of between 90% and 100%, it does not appear at all, possibly because the 
extreme heat (over 85 degrees Fahrenheit) causes the spores to lose their 
vitality.

Spores of muscardine, carried by the wind and falling on a silkworm, 
gain access to the interior of its body through the spiracles. Inside of 
the host, finding itself in a suitable environment, the spore begins to 
grow, sending out mycelial threads in the same manner as common bread 
mold (Plate II. Fig. 7). These mycelia spread through all the body of the 
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silkworm, attacking all organs but the spinning glands, and, becoming 
mature, produce more spores or conidia, which in turn produce more 
vegetative threads, until the body of the silkworm is filled with the 
fungus growth. The blood becomes acid and a microscopic examination 
reveals octahedral bodies of calcium oxalate (Plate II, Fig. 4 A), in the 
body fluids. Pulsations of the heart become less frequent and soon the 
worm succumbs. Within twenty-four hours after death, many of the 
branches of the fungus have protruded from the body of the silkworm 
and produced fruiting heads, which, on bursting, shower the spores all 
over the outside of the dead worm, giving it a chalky white colour. If a 
dead worm is left for eight to ten days longer in a humid atmosphere 
crystals of magnesium and ammonium oxalate (Plate II, Fig. 4 B), large 
enough to be seen with the naked eye, will form, and these give to the 
dead insect its rigidity. Before death a worm becomes pink in colour if 
affected with Botrytis bassiana, but if attacked by Botrytis tenella the 
stricken worm turns red in colour. Muscardine is much more contagious 
than any other of the silkworm diseases, as the spores are so light that 
they may be carried far by the wind or may float about on the particles 
of dust in the rearing room, or even be carried into the rearing room on the 
clothing of a visitor. As the life cycle corresponds fairly well with the 
length of time between molts of the silkworm and the spores can only 
gain entrance to the interior of its victim when it is changing skins, 
evidences of the disease are seen only at the moulting periods. Between 
moults very few worms are found dead with muscardine. In warm 
weather the course of the disease takes only three or four days, but in 
cold weather it may take from eight to ten days to complete a life cycle. 
The spores retain their vitality for many years and are capable of starting 
an infection on healthy as well as weakened worms. Fortunately both 
the prevention and the remedy are quite simple. Before each hatching 
the walls of the room and all the equipment to be used that season, with 
the eggs as well, must be passed through a solution of copper sulphate 
in water (1:100) and then washed in clean water.

Just before the eggs hatch out, the room should be further sterilized 
by fumigation with burning sulphur at the rate of an ounce to 100 square 
meters of space. Eggs and nets should not be subjected to the fumes of 
sulphur dioxide. If at any time during the rearing any worms dead with 
muscardine are found, the room and equipment must be again washed in 
copper sulphate and the worms shut up in the room for six hours with no 
food and an ounce of sulphur burned. An amount of sulphur sufficient 
to kill rats, bats, and lizards, or even human beings, has no effect on 
silkworms.

m
SILKWORM DISEASES NOT CAUSED BY LIVING ORGANISMS.

Grasserie : Although the earliest disease of the silkworm to be­
come known, little has been learned even yet about grasserie. In In­
dia and South China it is a very serious malady, but in Europe and North 
China it is considered of so little importance that it has not been very 
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thoroughly studied. In Franco there is a proverb which says, “ No 
grasserie, no cocoons ” (pas de gras, pas des cocons). In Fukien Province 
the disease is very common, destroying large numbers of worms every 
year.

Worms affected with grasserie become restless, bloated, and lemon­
yellow in varieties producing yellow cocoons, and milky-white in varieties 
producing green or white cocoons. The worm continues to swell and 
soon dies, looking then much like a sack filled with a yellow or milky liquid, 
according to the variety represented, the fluid in the body owing its 
colour to the breaking up of the silk glands and their accessories. Under 
the microscope this liquid is seen to contain an enormous number of gran­
ules, which at first appear to be round, but which, on closer examination, 
are seen to resemble chrystals of a definite polyhedral shape (Plate II, 
Figs. 5 and 6).

Grasserie is not caused by a living organism and is therefore not 
contagious like flacherie and muscardine, nor is it “ hereditary ” like 
pebrine, but each worm must be separately affected by it. It does not 
appear in moths nor does it seem to affect the eggs to any extent. In 
tropical and semi-tropical countries it is likely to assume an epidemic 
form, due to the character of the food which affects all the worms at the 
same time, that is, during their fifth feeding stage. If the season has been 
dry and a sudden downpour of rain soaks the ground, the thirsty plants, 
cut back near the ground, and having short stems, will rapidly absorb 
a large quantity of water so that the leaves will then contain a too high 
percentage of moisture. Eating such leaves will bring on grasserie, 
or, if old worms in their last stage are fed on young and tender leaves, 
which contain more moisture than older leaves, they will contract the 
disease. It is the generally accepted view that grasserie is due to the 
sudden change in the food, giving young or water-filled leaves to older 
worms accustomed to mature, dry leaves.

Other minor causes of grasserie, all in the last analysis traceable 
to the above basic reason, are : (1) Feeding leaves gathered in heavy 
shade; (2) Keeping worms during the rainy season in a draught of air 
where the leaves may absorb moisture ; (3) Feeding fresh leaves too soon 
after the worms have come out of a molt; (4) Allowing the older worms to 
eat young tender leaves, as when during the last stage, branches are plac­
ed on the trays which have young leaves at their tips.

Grasserie may be largely avoided by feeding worms during their last 
stage with mature leaves from trees, instead of from the low bushes, as 
is so frequently done in India and South China, and protecting the worms 
from cold draughts and excessive moisture.
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Fig. 33.—Anther/EA Pernyi, Female (natural

Fig. 35—Anther/Ea Pernyi, Larva (natural size)

The Tussore Silk Moth of North China and Manchuria (Antherxa 
pernyi), Cocoon Eggs and Caterpillar feeding. (By Courtesy of the 
Chinese Maritime Customs from “Silk,” II, Special Series No. 3.)
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SCIENTIFIC NOTES AND REVIEWS

BIOLOGY
THE LARGEST MOTH IN CHINA : Tho family of moths known as Sat- 

urnidae is composed mainly of medium sized or very large moths. Indeed to it 
belongs the very handsome species known popularly as the Atlas moth and to 
science as Satumia atlas, which is by far tho largest of the moths found in China. It 
has a wing-span in the female of upwards of nine inches, the male being a little 
smaller. It is richly coloured varying shades of henna, brown, russet, chestnut, 
yellow and oven pink, arranged in a characteristic pattern marked with black. On 
each of the four wings is a largo transparent triangle bare of any scales, giving the 
effect of window panes. This handsome insect inhabits south China as far north 
as Fukien. Like all the members of the family Saturnidae the caterpillar makes for 
itself a strong cocoon of a silky fibre which is fastened to the under side of tho branch 
of some tree. From the caterpillar of tins moth the Chinese in Fukien extract a 
very fine quality of tho so-called silkworm-gut, which they use for traces in fishing.

THE TUSSORE MOTH AND ITS RELATIONS: Another and most import­
ant member of the family Saturnidae is the tussore silk moth (Anthcraca pemyi), 
named after the Abbe’ Pomy, who was amongst the first to describe it. That this 
is the species which yields the famous tussore silk of Shantung and Manchuria is well 
IniowTi. It is a wild species, that is to say, it is not a purely cultivated form of silk­
producing moth like Bombyx mori, the ancestral wild form of which is not known. 
Of a beautiful fawn colour with a large eye-like spot and a bi-coloured band on each 
wing, the tussore moth is a large species. Its caterpillar is also large, thick, heavily 
segmented and of a light green colour. Stiff hairs occur in tufts on the segments. 
It feeds upon tho leaves of various lands of oak or related trees. Tho chyrsalis is 
invested in a strong cocoon of buff-coloured silk, suspended by a long stalk to a twig 
of the tree upon which the caterpillar has lived. The fibre of which this cocoon is 
composed is much coarser than that of the domesticated silk-worm. There is an 
enormous business in the producing and weaving of tussore silk in China, the centres 
of which are Chefoo in Shantung and Kaiping in Manchuria. In Japan the tussore 
silk moth is replaced by an indigenous species called Anthcraca yamamai, though tho 
Chinese species has now been introduced there and is flourishing. The Indian species 
is A. mylitta.

Another larger and more beautiful member of this family is the handsome Cynthia 
moth (Philosoma cynthia), whose caterpillar feeds upon the leaves of the varnish tree 
(Ailanthus glandulosa) and weaves a cocoon from which a coarse silk is obtained. 
In various parts of China, this coarse silk is utilized to weave silk for local 
consumption; there is no export trade in it. The moth is extremely handsome, 
larger than the tussore silk moth, but falling far short of the great Atlas moth. It 
is of an olivaceous greenish buff colour, varying to buff in some varieties, with white 
stripes and markings and a large crescentic or half-eye spot on each wing. The 
abdomen is spotted white. From China this moth has been introduced into both 
Europe and America, where, it was hoped, it might become a valuable silk-producer, 
but no satisfactory method has been discovered of reeling the silk from the cocoons.

Before leaving this family, what may, perhaps, be considered the most beautiful 
member of all should bo mentioned. This is the Luna moth (Actias sclenc), closely 
similar to A. luna of North America. This is a large, pale or whitish green moth with 
long streamers on the two posterior wings, purple half-moon spots on each wing, and 
a dark maroon or purple bar running along tho upper edge of each wing across the 
prothorax. It must be familiar to Shanghai residents, as it is often to be seen flut­
tering about the electric lamps on summer nights. Its caterpillar feeds on the willow 
and weaves a strong cocoon of coarse silk that has no commercial value.

Ono of the best known members of the Saturnidae in the United States is the 
Promethea moth (Callosamia promethea), a picture of which, with its cocoon is here 
given. The best known British member of the family is the Emperor moth (Salurnia 
carpini).

A. de C. S.
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THE MULBERRY IN FUKIEN PROVINCE : Just how long the mulberry 
tree has been cultivated in Fukien Province for use in roaring silk-worms is very dif­
ficult to ascertain. Mulberry trees in some of the villages, still giving loaves, show 
good evidence of having seen some thirty or forty growing seasons, so the industry 
must have been established at least that long. Wild trees must have been hero since 
time immemorial.

Several types of mulberry trees are found in the province. The commonest 
species is the white mulberry (Morus alba), distinguished by the white colour of 
its bark and by possessing rather small leaves, only three or four inches long. If 
not cut back, it produces a largo quantity of fruit, but tho efforts of the sericulturist 
are towards less fruit and more leaves. This tree grows readily in any good soil, but 
attains its maximum growth in the rich and fertile soil along the banks of the River 
Min. Some of the trees aro grown in all the villages that rear silk-worms, but they 
are scon in greatest profusion in the village of Gang Cia, sixteen miles west of Foochow 
on the Min River. Here tho trees, in addition to being planted in every available 
plot of ground in tho village, are used as hedges surrounding the individual farm houses 
and lining the street of the village, so that, viewed from a hill, the buildings look 
like tile-covered rafts floating in a sea of green. Mulberries everywhere, and all 
trimmed down to the same level of six feet to facilitate the picking of the leaves.

The white mulberry also does well on the hills, wild specimens sometimes at­
taining a height of from thirty to forty feet. With proper caro and fertilizing they 
would undoubtedly do well on the narrow hillside terraces, rich in the accumulated 
fertility of decades of disuse. Work is being carried on at Fukien Christian University 
in an effort to develop a supplementary crop that will utilize the now unused portions 
of the hillsides.

The large-leafed variety (Morus multicaulis) has been imported in large numbers 
from Chekiang province. Its high productiveness and large nutritious loaves make 
it tho variety best suited to mature the worms during their last feeding stage. One 
village near Foochow makes a specialty of raising this type of tree to supply the silk­
worm rearers of the upper villages with the leaves to use in maturing their silk-worms. 
In most villages, however, both varieties aro grown, no such specialization taking 
place as in South China. Both of these varieties of mulberry trees do best on rich 
loamy soil superimposed on the sandy banks of the river, where they may be flooded 
every year.

The rod mulberry (Morus rubra) is sometimes seen growing as an outcast in the 
villages, but it is of little use.

Both white and largo-leafed mulberry trees do well in Fukien Province, and by 
utilizing the terraced hillsides as well as the rich valley ground, there could easily be 
sufficient leaves produced to support a thriving sericultural industry of from fifteen 
to twenty million dollars per annum.

C.R.K.

TECHNOLOGY
HOSIERY PRODUCTION IN CHINA: In no branch of the textile industry 

is a higher standard of silk required than in hosiery knitting. Unevenness, slugs or 
other irregularities which may slip unnoticed into average grades of silk cloth would 
entirely spoil the appearance of a silk stocking.

For many years tho Chinese have been knitting silk stockings on machines 
operated by hand. About ten years ago the first power-operated automatic machines 
for knitting silk stockings were installed in China. Since then the majority of full- 
length stockings of foreign style have been produced on these modem machines, the 
hand-machines continuing to produce knee-length silk hosiery for the Chinese market. 
Two years ago the first full-fashioned machinery was put into operation for making 
hosiery comparable in quality to the most expensive imported article. So to-day 
one will find in shops catering to the Chinese a wide assortment of hand-made stockings 
in Chinese styles, and in shops catering to the foreign trade a variety of stockings made 
according to the most approved modem methods, and all of this hosiery is made from 
Chinese silk by Chinese labour. China lias made rapid strides in its hosiery knitting 
industry during the past ten years, and, as an important result, imports of hosiery 
are decreasing.

C.J.F.
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Fine Leaves produced in Fukien from Morus multicaulis.

Photos by C. R. Kellogg

Avenues of Mulberry Trees as Grown in Fukien, where every avail­
able bit of Ground in some Districts is utilized for this purpose.



Methods adopted by Messrs. Brunner, Mond & Co. to persuade the 
Chinese Farmer to use Artificial Fertilizers for Mulberry Trees and 

thereby help to eradicate Hookworm Disease.



SCIENTIFIC NOTES AND REVIEWS

JAPAN’S SILK INDUSTRY AND TRADE
In a report on the silk market for 1927 in the Japan Advertiser’s Annual Review 

of Finance, Industry and Commerce, 1927-8, it is claimed that the industry in Japan 
generally experienced a good year. There was certainly a larger volume of business 
done, and no noteworthy failures of companies took place.

Since America surpassed Europe as a consumer of Japanese raw silk in 1919, 
there have been many changes in the manner of doing business in this important 
industry.

Realizing that the technical skill in silk manufacture, the management of cocoon 
raising and silk manufacture and the mode of conducting transactions in raw silk in 
Japan still leave much to be desired, Mr. Teijiro Yamamoto, the Minister of Agricul­
ture and Forestry, inaugurated last year a special organization called the Silk Com­
mittee, composed of thirty members drawn from among officials and experts with 
deep knowledge and ample experience in order to investigate the industry and lay 
plans for its immediate improvement. Mr. Yamamoto himself assumed the presi­
dency of this committee, and it is expected that good results will be secured in the 
near future. The silk industry in Japan dates from a very remote period, and to-day 
there is a very important export to America of Japanese silk. A great deal has been 
done in recent years in. sericulture in Japan, especially the advance in biological study 
of the silk-worm and its application to actual practice.

Plans for the New York Cotton Exchange to commence trading in silk futures 
are in process of formation, and it is believed that these plans when fully put into 
effect will provide insurance against the marked fluctuations which have characterized 
the raw silk trade in the past, and will permit American manufacturers to hedge their 
raw materials.

In spite of falling prices of silk during the past year, Government statistics 
brought forward to prove that the poor farmer who raises cocoons has lost heavily, 
it is argued by those in the trade in Japan that the fact that there is a yearly 
increase of output of silk indicates that the farmer is making money.

The reelers appeared to suffer most from the fall in price of silk during 1927.

THE SILK ASSOCIATION OF AMERICA AND IMPROVEMENT 
OF SILK INDUSTRY IN CHINA.

The extremely important contributions to the improvement of the silk industry 
in China by the Silk Association of America, both as an association and by individuals 
in it, arc not nearly so well known in China as they deserve to be.

In the Canton area in addition to contributions to the running expenses of the 
silk improvement work carried on by the Canton Christian College, now called 
Lingnan University, over a period of veal's, the Silk Association of America has 
contributed at least one building, and, through its interest, two other fine buildings 
have been contributed by members of the Association, the latest addition being the 
Atwood Silk Reeling Laboratory. At least fifty thousand dollars gold has been 
contributed in buildings and equipment.

In Fukien province, contributions have been made to the Fukien Christian 
University to help develop sericulture improvement and promotion through the 
University.

In the Yangtze Valley area, the Silk Association of America was one of the 
original contributors to the initial fund of The International Committee for the 
Improvement of Sericulture, which committee later received annual grants from the 
Chinese Government through the Maritime Customs Service. It has also contributed 
very heavily towards the establishment and upkeep of the Shanghai Silk Testing 
House, 10a Hongkong Road, and the introduction of uniform tests for Silk exported 
from Shanghai, particularly to the United States. In 1922, it contributed SG.21,000 
to the University of Nanking for a sericultural building and its equipment. This 
latter building is probably one of the finest buildings in all China devoted to seri­
culture. It has a capacity of over a million layings of eggs per crop. In 1924, the 
Association contributed SG.4,000 for a mulberry orchard for the University of 
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Nanking, and on several other occassions have contributed towards the running 
expenses of the sericulture department of the University.

Through its representatives in Shanghai, valuable investigations into the pro­
blems of sericulture and filature management, as well as original studies of cocoons, 
have been carried out. These have been of much benefit to the Silk Industry in 
China as a whole.

DEPARTMENT OF SERICULTURE OF THE COLLEGE OF AGRI­
CULTURE AND FORESTRY, NANKING UNIVERSITY : The production of 
disease free eggs from selected cocoons has always been one of the main lines of work. 
For the last tliree years the gross production of this improved seed has exceeded one 
million layings annually, and the percentage of disease has been reduced from over 
eighty per cent, in the early years to an average of five per cent, in 1927. The net 
production of saleable layings of eggs, over 900,000, last year have all been disposed 
of this year to silk raising farmers, chiefly in the Yangtze Valley and particularly in 
Kiangsu Province. Five demonstration stations are being managed this year under 
the direct supervision of the Department of Sericulture, in important silk producing 
centers, with over 800 families co-operating, using our own “ Golden Butterfly ’* chop 
eggs and modem methods of management, including proper disinfection of rearing 
rooms and rearing equipment, control of temperature and moisture and proper 
methods of feeding. Arrangements have also been made with cocoon merchants 
to buy the cocoons so produced at an advance of at least ten dollars per picul 
over market prices.

The University now owns and manages 250 mow of mulberry orchards. Each 
year for the past four years from 50,000 to 100,000 mulberry seedlings have been 
grafted to good varieties for distribution and sale to farmers. The University also 
has an important and large collection of types and varieties of mulberry trees for 
scientific study.

For its sericulture work, the University has a fine, large brick and concrete 
building contributed to it by the Silk Association of America, well equipped for the 
production of cocoons and disease free seed. The Department of Sericulture is in 
charge of Mr. Kuh Ying, a graduate of Tokyo Imperial University, to whose ability 
and efficiency and loyalty is due the major share of the University’s contribution to 
sericultural improvement. Important scientific investigations, especially in disease 
studies and control, are being carried on by the Bacteriology section of the Depart­
ment of Biology. Much financial assistance has been received from the Silk Associa­
tion of America in addition to the gift of the Sericulture Building, and active co­
operation has been maintained with the International Committee for the Improve­
ment of Sericulture in China.

John H. Reisner.

MEDICINE
MULBERRY CULTIVATION AND HOOKWORM ERADICATION : In a 

paper by Dr. F. Oldt of the Canton Hospital, China, which appeared in The China 
Medical Journal of March, 192G, the interesting point is brought forward that the 
use of Ammonium Sulphate with night soil by Chinese farmers in fertilizing mulberry 
shrubs results in a marked destruction of hookworm eggs. Tests were made to as­
certain the number per 100 grams of hookworm larvae in cultures of night soil mixed 
with other fertilizers, and a mixture of 88% of night soil and 12% of ammonium 
sulphate gave remarkable results, in many cases completely destroying all kookworm 
larvae. Acid phosphate mixture was found to make, if anything, a more favourable 
medium for hookworm eggs and larvae. Thus, it is claimed, that by mixing 12% 
of Ammonium Sulphate into night soil a safe, hookworm free fertilizer for mulberries 
may be made. Considering the terrible ravages of the hookworm disease throughout 
the silk-producing areas of Central and South China, this discovery is of the utmost 
importance, and steps should be taken by the authorities to encourage the Chinese 
farmers to use Ammonium Sulphate wherever possible.
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SHOOTING AND FISHING NOTES

SHOOTING
LARGE BAGS OF WINTER SNIPE : The only information of note that hag 

reached us from the shooting field since our last number appeared is concerning some 
unusually large bags of winter snipe that were made during the Easter holidays. 
One party of five guns— W. McBain, W. Gande, D. Anderson, F. Veda and A. de C. 
Sowerby — made a bag during three days of 80 couple, consisting of 79 couple of 
winter snipe and one couple of pintails. This bag was made in the Sitai Lake district 
and is considered somewhat of a record for winter birds. Another fine bag was made 
by Colonel M. H. Logan and one companion in the Nanking area, the bag consisting 
of 95 couple, shot over a period of two days. While good, this bag is, perhaps, not 
quite as interesting as the other, since winter snipe are known to be very much more 
plentiful in the Nanking district than in the swamps of the Sitai Lake area. In the 
latter district snipe were found to be very fond of alighting in the rape, beans and 
clover, fully half the birds shot being found in this kind of cover.

Another bag worth mentioning was made by four guns from H.M.S. Kepplo 
on March 18, when 35 couple were shot at Nanking in ono day. Shooting over 
four days, afternoons only, with two, three or four guns, 170 couple were bagged.

A POPULAR ERROR ABOUT SNIPE : Judging from a statement made in 
one of the rooming newspapers of Shanghai recently, there is some confusion in the 
popular mind in regard to the names of the different kind of snipe we have in these 
parts. It would seem that those who do not shoot have the impression that spring 
snipe, like spring chickens, are young birds. This is not the case. The term “ spring 
snipe ” is given to two species of snipe that do not winter in these parts, as opposed 
to the term “winter snipe,” which is given to the common snipe, individuals of which 
are to be found in these parts throughout the winter. The two spring snipe are 
alternately called (1) the pintail, or lesser spring snipe (Gallinago stenura) and (2) 
Swinhoe’s or greater spring snipe (G. megala). The former has 26 tail feathers, six 
of which on each side are reduced to narrow pin-likc shafts, while the latter has 20 
or 22 tail feathers, the outer ones of which are narrow, but longer and broader than 
those of the pintail. The common or winter snipe (G. coelestis) has only 14 tail 
feathers, all long and broad. For this reason it is sometimes called the fantail.

Four other snipes are lenown to occur in this area, though three of them are very 
rare and the fourth is not considered a true snipe. These are (1) the solitary snipe 
(G. solitaria japonica), a large bird, almost the size of the woodcock, having 20 tail 
feathers, of which eight are large, two are smaller and ten are very small; (2) Latham’s 
snipe (G. australis), with 18 tail feathers, only the two outermost of which are reduced 
in size ; (3) the Jack snipe (Limnocryptes gallinula), a very small species, about half 
the size of the common snipe, but very like it in general appearance ; and (4) the 
painted snipe (Rostralula capensis), well known to every sportsman for its slow flight 
and bright, well-marked plumage, especially in the female.

MULBERRY TREES AND SHOOTING IN CHINA : Every sportsman in 
China who has done any shooting in the central and southern provinces is familiar 
with the annoyance not infrequently caused by the mulberry plantations along the 
banks of the creeks and round the paddy fields, which form so characteristic a feature 
of the landscape in these parts. To begin with, the branches of these bushes are so 
irregular and spikey as well as tough and unyielding, that, they make progress through 
the groves very difficult; while they of ten overhang the paths round the fields to such 
an extent as to make it necessary frequently to walk almost bent double. It will 
readily be seen what effect this must have on the sportsman’s aim when birds 
get up from the fields he is beating. To walk in the open field itself does 
not help the case much, since the mulberry trees obscure the sportsman’s 
line of vision, which, in a country like China is a serious matter, owing to the 
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ubiquitousness of the Chinese peasant. It is positively dangerous to shoot 
in China unless one has a clear vision of upwards of 100 yards. Snipe or 
pheasants getting up over mulberries should not be fired at unless they are 
well up in the air, which generally means out of range, or at best so far away as to 
render a shot very doubtful. Under no circumstances should a bird be fired at till 
he has cleared the topes of the mulberries, unless, of course, the sportsman is dead 
sure there is no one in front of liim. Whether the birds know the protection the 
mulberries afford them is a question, but it is noticeable that they always seem more 
plentiful in the vicinity of plantations of these shrubs.

A. de C. S.

SHOOTING IN MANCHURIA ; MAY NOTES : The spring migration of 
geese and ducks has proved a sore disappointment to the sportman in Manchuria 
•Lliis year. To begin with, the advance guard of the feathery migrants met with a 
terrible disaster on March 25th, when, lured too far northwards by an unusually 
mild spell of weather, which lasted several days, the birds were suddenly caught 
in a combined sleet and snow storm, which then turned into a raging snow blizzard. 
By night the temperature fell well below zero and next morning thousands and 
thousands of birds were lying in the fields in a helpless condition, their wings frozen 
stiff.

The Chinese peasants were quick to avail themselves of this heaven sent chance, 
and car loads of wild geese and ducks were shipped to the Harbin market.

Evidently this disaster got widely noised abroad among the feathery tribe, for 
the main forces of wild fowl seem to have taken another itenerary, giving the usual 
Manchurian routes a wide berth. The flights were very thin and irregular, and many 
species of duck practically failed to make their appearance.

Then in April the weather chose Saturdays and Sundays to play its worst pranks 
upon sportsmen. On April 1st I was caught by a snow storm which left over five 
inches of snow behind. Next Saturday I embarked upon an expedition up the 
Sungari River in a row boat. A typhoon which sprang up from nowhere blew us on 
to an island, on the shore of which out boat capsized, and there we remained 
marroned for two long days until help arrived.

However, if wild fowling was poor, blackcock and capercalsie toks this year are 
excellent. Good reports have come in from Halasu, Barim, Buchedy and Hingan, 
and the toks are expected to last well into the middle of May.

Snipe have made an early appearance and arc plentiful this year. Although 
many good marshy grounds near Harbin have been drained and ploughed over by 
the incoming hordes of new Chinese settlers, there are still some good locations left, 
where bags up to a hundred birds a day can be made by a good shot without much 
difficulty.

Bear pelts will be in a fair condition up to the middle of the month, but great 
care should be exercised when on the hunt, for it is the bear’s mating season at pre­
sent and the males are in a nasty temper.

The fisherman ought to give his tackle a general overhaul, for after the 20th 
of May salmon will begin to feed and occasionally a trout will rise to a well chosen 
and well placed fly.

V. de FRANK.

FISHING
LITTLE DOING IN THESE PARTS : We have nothing whatsoever to report 

regarding fishing in the Shanghai district, although now is a good season for certain 
kinds. Most of the keen anglers who used to supply us with data have left for home, 
and we occasionally hear from them that they are getting good fishing where they 
are. For interest in fishing we fear we must look further afield, and in this connection 
we may say that we have received some interesting pictures from Mr. F. Veda of 
big-game fishing in New Zealand waters. Space does not allow us to reproduce 
them here, but we hope to do so in our next issue. Meanwhile we may remind some 
of our readers that excellent sea bass fishing is to be had during the early summer and 
early autumn at Wei-hai-wei and Pci-tai-ho. They should prepare now for this 
sport.
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Photo by W. Gande

A fine China New Year’s Bag of Pheasants, Woodcock, Bamboo 
Partridge and Hares at Ta-ching, near Hangchow.

Champion Gilda von Dornerhof, S. Z. 78475. Sire: Siegfried von der 
Horstburg, S. Z. 67544; Dam: Elsa vom Walrabe, S. Z. 67473. Owner 

Mrs. Nina Dexter, Graustein Kennels, U.S.A.



Photos by Ah Fong

Greyhounds of the Greyhounds Racing Association of China and 
their Trainers at Thorburn Road Kennels, Shanghai.

H. Bradish J. Piggin G. Norman G. McKay.
Buchanan, Paleface, Lady’s Wood, Frontier Force, Vodka, Garden 

City, Romford Kelly 2nd.



SHOOTING AND FISHING NOTES

FISHING IN THE TIENTSIN DISTRICT : The following letter has been 
received from Tientsin, showing that good fishing of a sort is being had there:
Dear Sir,

I received your letter dated the 19th March acknowledging my notes on the 
fishing round this part, and as you say that further correspondence on the subjact 
will be appreciated, I will proceed to give you a short account of what sport I have 
been able to get during the holidays.

Fishing afternoons and evenings up to six o’clock from Friday to Monday, in­
clusive, I managed to make the following bag, my wife fishing with me and catching 
nearly half :—

9 Carp averaging from 1-1J lbs. each.
3 Catfish about 1 lb. each.
2 Eels about 1 lb. each.
1 Knife-fish 9* in length.

The Bait used was worm.
With regard to weather conditions, on Friday we had a southerly wind, force 

3-4. The fish were biting freely. We lost quite a few through having to fish a 
long way out. With a cross wind this made it very difficult to keep a tight line for 
striking. Result:—5 Carp. 3 Catfish 1 Eel.

Saturday there was no wind at all; weather hot and sultry ; a falling glass and 
fish off the feed. Result:—2 Carp.

Dust storm during the night which brought the glass back to normal by morning. 
(Sunday)

Sunday the wind from the northward. Fish again off the feed. Troubled by 
crabs which seemed to be continually at the bait, sometimes severing the gut above 
the hook. Result :—One Eel. One Knife-fish.

Monday the weather was settled again. Wind from the south-west. Lost what 
appeared to be about four good fish through striking too late. Crabs again worrying 
the bait, though not as bad as the previous day. Result:—2 Carp (our biggest).

The carp appear to be in fine condition, full of fight. I have been wondering 
whether ground baiting would induce the larger ones to feed and whether they could 
be educated up to taking paste. As I stated in my previous letter to you, with paste 
I have had no luck at all. There is no doubt that carp are more in evidence than any 
other fish here, and I feel sure that good bags of even large fish could be made if one 
could only get to know the right bait and their habits better. They seem to feed 
best between the hours of 2 and 5 p.m., after that they seem to go off the feed. I 
have never seriously tried about and after dusk with the aid of a torch. I have found 
this good for large carp at home.

A few days after the ice had gone I happened to be having a look round the 
waters and saw quite a few dead fish, some running up to about 4 lbs. in weight. 
Apparently they had got caught when the first frost occurred, before they could 
get into deep water and mud.

I have seen a few large fish jumping which I took to be culter, also the other 
afternoon I saw a fair sized serpenthead basking just under the surface.

With regard to the spawning season, I have not as yet been able to discover 
the exact time it takes place. What appears to be the time is when the hot weather 
comes along and the weed gets thick, it is then that one sees the spawn floating on 
the surface and in the weed. The fish get lazy and go off the feed too. As I have 
already said, the fish at the present moment are in excellent condition. Anyway it 
would be interesting to know how conditions out here compare with the home close 
season.

This is all I have to report at the moment. Next week-end I intend having 
another go and will give paste another chance on a spare rod and see if I can do any­
thing with it against carp.

I am sorry I have not been able to give exact weights, but I lost my Hardy 
balance some time ago. What weights are given are, if anything, under what 
a weighing would give.

Yours sincerely,
R. STEWART-SCOTT.

Tientsin, 10th April, 1928.
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HOW TO TELL A GOOD DOG.
Here in China where the novice has no opportunity to visit dog shows (except 

once a year) and where no magazines devoted entirely to dogs can bo bought, the 
question of buying a dog becomes an extremely difficult one.

Nobody wants to own a poor specimen, but in most cases the novice will only 
have a vague and general idea of what the particular breed ho wants should look 
like. The only advice I can give is to buy a pedigreed dog. Many people do not 
know what a pedigree should look like. For their information a four generation 
pc igree is printed here. It is that of a fine looking and well bred Alsatian bitch, 
usa von Burg Cellu, SZ 310252, the property of Mr. Jos. Schwabacher, Secretainerie 

Kennels, Germany).
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When examining the pedigree of the dog you intend to buy, first of all convince 
yourself that it has been signed by a kennel club ; without such a signature it is of 
no value, except as a personal guarantee from the seller.

Further, as it takes two good dogs to produce one good puppy, look for cham­
pions both on the sire’s and on the dam’s side. Nearly all the champions in the 
world come, not only from the same strains, but from the same individuals. A good 
pedigree is therefore the surest guarantee of a good dog.

THE ALSATIAN.
A careful study of the photographs of some of the famous dogs of to-day (See 

The China Journal, March and April) will be of great help to the novice in forming 
an idea of the standard of the Alsatian or Gorman Shepherd Dog.

When choosing a dog it will, however, be well to remember the following few 
very important things :

Structure : The body should bo long, strong and well muscled. Dogs should 
not be under 24 and bitches not under 22 inches high. The proportion of length to 
height is extremely important, and should bo as 8 or 8£ to 10. In no case should the 
proportion be less than as 9 to 10.

Angulation z Angulation is extremely important, but very hard for the novice 
to judge of. The shoulders should be long and sloping, well muscled and sot flat 
against the body ; round ribs are a serious fault. The thighs should bo broad and 
strong, and the whole impression of the hindquarters should be one of sharp angles. 
The stifle should be long, and should present a sharp angle with the upper thigh as 
well as with the hock.

Back: The back should be straight and strong. One of the most serious and 
most common faults of the German Shepherd Dog is a soft or sway back.

Head : The head should not be too long and narrow, nor too broad and coarse. 
The forehead, which is only very slightly arched, should run in a slanting line con­
tinuing into the long, strong muzzle without any abrupt stop. (A common fault in 
very inferior dogs like the great majority of those seen here in China, is a short, broad 
skull stopping with an abrupt dip before a weak, pointed muzzle).

Ears: Medium in size, set high on the head, and carried erect. (The ears of 
most China-bred dogs are far too small).

Legs : Strong and straight.
Feet: Round, short and compact and very strong, with well arched toes. 

Short- nails.
Tail: Long and bushy (reaching at least to the hock). At rest hangs straight 

down, during exercise level with the back, during excitment raised, but never to be 
curled over the back. Ring or roll tail is a very bad fault, and extremely common 
here in China.

Coat: Smooth, harsh and dense outer coat, good undercoat. The hair on the 
neck should bo long and thick.

Colour: All colours are pormissable, but white and very light colours are not 
deemed so desirable.

If buying a young puppy take a careful look at both parents—the puppy is 
most certainly going to resemble the parents very closely, so it is useless to hope that 
a puppy from inferior parents will “ turn out well.”

After having assured yourself that the parents are good specimens of the breed, 
subject the litter of puppies to a thorough examination. Reject the soft, fluffy, 
light-boned ones, and choose the hard, well-muscled little fellow with the heavy 
bone-frame.

A good idea when buying a young pup is to weigh him. The bigger and heavier 
he is, the more likelihood that he will grow into a big, strong dog. Never buy a 
puppy of the lowest weight given below ; it is very unlikely that he will ever grow 
into a strong, healthy dog.

Tliis scale of weight is copied from von Stephanitz, the greatest authority alive 
on German Shepherd Dogs and one of the founders of the breed. The heaviest and
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lowest weight do not, of course. moon that no puppies arc over lighter or heavier, 
but during the ton years Captain von Stophanitz kept records, these weights were 
the lightest and heaviest- ho mot with.

Tiojjnungsheim Kennels.

At the end of Lightest weight 
lbs. ozs.

Average 
lbs. ozs.

Heaviest 
lbs. ozs.

1st week ............... 1.03 1.1.3 2.05
2nd ............... 2.00 3.05 5.05
3rd „ ............... 2.12 4.10 6.04
4 th „ ............... 3.10 5.15 7.13
5th................ ............... 4.05 7.15 10.09
6th................ ............... 5.09 9.11 12.04
7th „ ............... 6.11 11.15 15.01
8th ,, ............... 8.00 14.07 18.08

Else Duncan,

GREYHOUND RACING CLUB FORMED : On April 23, at a meeting of 
those eligible for membership, a Greyhound Racing Club was formed having the 
sole right to the use of the “Luna Park ” race course. A well drawn up set of rules 
was unanimously passed and the following gentlemen elected to serve on the 
Executive Committee :—Messrs. W. R. B. McBain, H. E. Amhold, R. Bailey, 
J. Liou, M. C. Tsai, P. Kwok, H. Brian Bates, A. de C. Sowerby and F. B. Marshall. 
For the Balloting Committee were elected the members of the Executive 
Committee and Drs. Evan Jones and J. E. Murray and Messrs. W. H. Chen, R. A. C. 
Watson, T. Veitch and M. S. Pan.

GREYHOUND RACING IN SHANGHAI: Rapid strides have been made 
toward the completion of the “ Luna Park ” race course on Ward Road, where the 
Greyhound Association of China has acquired a piece of land for the purposes of 
racing greyhounds. The track has been turfed and is already looking green, while 
the stands have practically reached completion. It is hoped, weather and cir­
cumstances permitting, to be able to hold the trials for the classification of the dogs 
shortly, and that the opening date for the first race meeting will be about the 
middle this month. The dogs are in excellent condition, having been kept fit on the 
training grounds. From their general appearance and demeanour they are as keen 
as any to get a sight of “ Cuthbert ” the electric hare, in motion. Everything, as 
far as can be seen, augurs a successful start of what is likely to be a very popular 
sport in Shanghai. The course is an exact replica of that at the famous White City 
in London ; while the splendid kennels provided for the dogs at No. 20 Thorburn 
Road are second to none in the world.

REGISTRATION OF DOGS IN SHANGHAI: It may interest Dog Fanciers 
to learn that The China Kennel Club has now made arrangements to undertake the 
registration of thoroughbred dogs of the following breeds, whether same are China- 
bom or Imported :—

Alsatians Chows Pekinese
Airedales Collies PointersBeagles Dachshunds PomeraniansBulldogs Fox Terriers (Smooth) Pugs
Bullterriers Fox Terriers (Rough) Retrievers All breedsBoston Bulls Greyhounds Scottish Terriers
Bloodhounds Great Danes SoalyhamsBassets Irish Terriers Setters All breedsBorder Terriers Japanese West Highland Terriers
Registration will be divided into two classes :—

Class A. Dogs already in possession of pedigrees issued by any recognised Kennel 
Club.

Class B. Dogs without pedigrees but believed to bo thoroughbred.
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Owners of animals coming under Class A. desirous of registering their dogs are 
requested to bring or send the pedigrees only to the Honorary Secretary of The 
China Kenne] Club at No. 8 Museum Road, when particulars will be entered in The 
China Kennel Club Register and a Certificate issued on payment of Registration 
Foe Dollars Five (85.00).

Owners of animals coming under Class B. desirous of registering their dogs, are 
requested to take their dogs to the Honorary Veterinary Surgeons of The China Kennel 
Club, Drs. Keylock and Edgar, Gordon Road, when after examination the necessary 
registration will be effected if the animal is passed. Registration Fee Dollars Ten 
($10.00).

It is hoped that sufficient owners will register their dogs so that it may be pos­
sible to arrange Classes at the forthcoming Show for both Class A. and Class B. 
animals.

CHINA KENNEL CLUB ANNUAL DOG SHOW : The annual dog show of 
the China Kennel Club will be held by kind permission of the stewards of the Race 
Club in the enclosures beneath the Grand Stand at the Race Course on Saturday, 
May 19. Applications for entry forms should be sent in to the Honorary Secretary, 
Mr. H. Brian Bates, at 8 Museum Road, and all entries must be sent in by 
May 12 at the latest.

The following special cups have been presented to be competed for at the 
show :

1. A Cup presented by Mrs. Percy Smith for the best dog exhibited by a 
Chinese owner.

2. A Cup each presented by Mrs. Else Duncan, Hoffnungsheim Kennels, for 
the best China-bred Alsatian dog or bitch, and for the best China-bred 
Alsatian puppy of either sex.

3. A Cup presented by Mr. A. J. Richardson for the best China-bred Bull 
puppy, nine to eighteen months old.

Entrance of dogs for these cups will call for an additional fee of $2.00.
A. de C. S.

THE GARDEN
THE MULBERRY : As a garden plant the mulberry has little to recommend 

it beyond the fact that it produces a rather sweet palatable fruit, which in the 
species known as the black mulberry (Morus nigra) attains a considerable size and 
may even be described as luscious. The plant, usually not much more than a 
shrub, though if left long enough attaining the dimensions of a tree, bears an abund­
ance of heart-shaped, dark coloured leaves with serrated edges, and is of a fairly 
shapely habit of growth. The leaves are deciduous, and the branches, unless cut 
back continually, somewhat spiky and straggly, so that in winter the shrub is not 
very attractive.

The black mulberry is a native of Western Asia, whence it spread into Europe, 
being used in Italy, France and Spain for the cultivation of the silk-worm till it was 
replaced by the white mulberry (Morus alba). This is a species with large leaves, 
much better suited to the rearing of silk-worms. It is a native of China, the finest 
variety being known as latifolia, a native of Chekiang.

In North America the red mulberry (Morus rubra), a species with small leaves, 
is indigenous.

Closely related to the mulberries is a tree that is extremely common round 
Shanghai. This is the paper mulberry (Broussonetia papyrifera), so called on account 
of its being used in Japan for the manufacture of paper. The famous tapa-cloth of 
the South Sea Islands is also made from the bark of this tree.

In China the white mulberry is extensively cultivated in connection with the 
rearing of silk-worms, especially in the provinces along the Yangtze Valley and 
southward, as well as in certain parts of Shantung.
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The fruit of the mulberry, though having somewhat the appearance of a long 
blackberry, is very different from the latter. It is what is known as a sorosis, and is 
composed of a mass or infloresence of female flowers in which the perianth leaves 
have become swollen and fleshy.

GARDENING NOTES; MAY.
INSECT PESTS : It is always of the greatest importance to watch for and 

eradicate if possible insect pests in a garden, for a garden infested with noxious 
insects is a sorry sight. We are reminded of the distracted gardener’s plaint:

A garden is a loathsome tiling— Is powerless, yet the fool
eh what ? (Next door) contends that slugs are not.

Blight, snail, Not slugs ! in gardens ! when the eve is
Pea-weevil, cool ?
Greenfly, such a lot Nay, but I have some brine,
My handiest tool ’Tis very sure they shall not walk in mine.
Now comes the rose beetle, a species of chafer, whose grub lives in the earth 

feeding on the roots of rose bushes, and causing the bush to wither and die away. 
An operation is the only remedy, the grub must be forcibly extracted from bis 
dugout. Caterpillars, a small green variety, will soon appear on roses and should at 
once be picked off and destroyed. Birds are useful allies to the gardener and should 
be encouraged, not even excluding the sparrow. The other day we watched several 
sparrows going carefully over a rose bush picking off and swallowing tiny green 
caterpillars that later would have eaten every leaf off the bush.

Wood-boring insects are not easy to detect till they have done the damage. It is 
usually the grub, sometimes of beetles, sometimes of moths, that eat away the 
interior of tree trunks and branches. These have natural enemies in the way of 
certain wasps, which pierce the bark with their long ovipositors and lay their eggs 
inside the wood-boring grub within. These wasps should never be destroyed, in 
fact, it is well to leave all bees and wasps alone, for none do any harm and most do 
good. Do not confuse the saw-fly with the wasps, which it resembles, and to which 
it is related, belonging to the same family. The saw-fly’s grub is a destructive 
wood-borer.

PUBLICATIONS RECEIVED
BOOKS : The Chemistry of Leather Manufacture ; American Chemical Society 

Monograph No. 12, Revised Edition, Vol. I, by John A. Wilson : The Chemical 
Catalog Co., Inc., New York.

Furs and Skins, compiled by IT. M. S. Torrcsani: The Maritime Customs, China.
Fuhrer durch Pompeji, by August Mau : Verlag von Wilhelm Engelmann, 

Leipzig.
The Port of Shanghai, Fifth Edition : Whangpoo Conservancy Board, Shanghai.
Is China Mad ? by D’Auxion de Ruffe, m.a.ll.d., Translated from the French 

by R. T. Peyton-Griffin; Kelly & Walsh, Ltd., Shanghai.
An Outline of Universal History, by G. E. Sokolsky : Commercial Press, Ltd., 

Shanghai.

PERIODICALS : American Journal of Science—Chinese Economic Journal— 
Chinese Economic Bulletin—Discovery—Modern Review—World’s Work—Philip­
pine Journal of Science—Biological Bulletin of the Marine Biological Laboratory, 
Woods Hole, Mass.—The Far Eastern Review—The Journal of Parasitology— 
Extreme-Asie—Bolletino del Laboratorio di Zoologia Generale Agracia—Man 
—Geographical Review—The Chinese Social and Political Science Review—The 
Mid-Pacific Magazine—Game and Gun—The Journal of the Society of Chemical 
Industry, Japan—The Chinese Recorder—Japan—The Annals and Magazine of 
Natural History—The New Zealand Journal of Science and Technology—The Salmon 
and Trout Magazine—Natural History—Lignan Science Journal.
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The 
OUT-OF-DOORS 

is 
CALLING

Whatever your favourite sport 
may be, shooting, fishing, golf 
or any other, we have the things 

you need.

When you think of Sporting Supplies think of us.

SQUIRES, BINGHAM CO.
17a NANKING ROAD SHANGHAI

ROUYER GUILLET & CO.

* * * (Three Star) BRANDY
AND

LIQUEUR BRANDY (40 Years Old) 
DISTILLED FROM THE FINEST 

COGNAC WINES. PRODUCE OF FRANCE

Sole Agents

GEORGE McBAIN (Import Dept.)
SHANGHAI AND TIENTSIN
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From Stores
$1.35 per lb. (net) Carton

Shanghai Ice & Cold Storage Co.

Bermaline

Cleans
BERMALINE

Has the greatest food value, it is 
nourishing appetising, good to 
the last crumb. Every day more 
and more people are realising 

the truth of this
NEIL’S SCOTISH BAKERY

AND TEA ROOMS
all our godds are of the best

Phone 12783
84 Szechuen Road, 

Shanghai

For your HEALTH use

NEW WING WITH 
LATEST COMFORT

Beautifully situated 
opposite Victoria Park

ALL rooms with hot and cold run­
ning water, majority with bath.

Motorbus meets trains and steamers

ASTOR HOUSE HOTEL LTD.
Incorp- under Ibo Companies Ordinances of Honikont 

TIENTSIN.

THE

Imperial Hotel, Ltd. 
(Incorporated under the Companies 

Ordinances of Hongkong).

TIENTSIN
Centrally situated in the 

French Concession.
SANITATION,

COMFORT, 
QUIETNESS. 

Reasonable Rates. Special 
monthly terms.

Cable address: “HOTELIMP”

P. Wring abt, 

Manager 
(Former Assistant Manager 

Astor House, Tientsin.)
________________________________
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COAL TAR DYE-STUFFS

ACRIFLAVINE INDICATORS

BIOLOGICAL STAINS

THE NATIONAL ANILINE AND 
CHEMICAL CO. U.S.A.

NEW YORK CHINA
14 CANTON ROAD, SHANGHAI

Burkhardt, Amidani & Co.
26a CANTON ROAD SHANGHAI

EXPORTERS OF :

RAW SILK
WASTE SILK

PONGEE
TEA

Telegraphic Address: BUKAMI—SHANGHAI
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William Little & Co.,
LIMITED

RAW SILK EXPORTERS
WASTE SILK, PONGEES

R.O. Box 599 SHANGHAI

F. C. Heffer & Go.
62 KIANGSE ROAD, SHANGHAI

Raw Silk Exporters
Waste, Pongees.
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Kunst & Albers

/c4?/

Kunst & Albers

For particulars write to

ENGINEERS AND CONTRACTORS

CROMPTON AND KNOWLES 
LOOM WORKS, WORCESTER 

Looms for Plain and Fancy Silk.

SCOTT AND WILLIAMS, INC., 
NEW YORK

Knitting Machinery.

SACO-LOWELL SHOPS, BOSTON 
Machinery for Spun Silk.

UNIVERSAL WINDING CO., BOSTON 
Silk Winding Machinery.

ANDERSEN, MEYER & Co., Ltd
4-5 Yuen Ming Yuen Road, Shanghai.
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I. G. Farbenindustrie Aktiengesellschaft

ABT. KUNSTSEIDE BERLIN SO 36

Sole Agents:

DEUTSCHE FARBEN-HANDELSGESELLSCHAFT
WAIBEL & CO.

SHANGHAI
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A NATURALIST’S NOTE-BOOK
IN CHINA

By Arthur de C. Sowerby

NoXi) that the Summer is coming on, you should prepare to 
enjoy Nature as you will find her in your garden and on your 
holidays. Mr. Sowerby's bool? is just the right companion for 
you. It covers Carden Insects, Life of the Ponds, Sea Shells 
and Marine Life, and tells you what you want to know,

$8.00

At your bookseller or from the North-China Daily News, 
1 7 The Bund, Shanghai, or from the Office of The China Journal

8 MUSEUM ROAD, SHANGHAI
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The tonic-food for all the family is

—‘KEPLER’—
Cod Liver Oil with Malt Extract

To busy adults it gives health, 
increased strength and vitality.
To children it supplies the body­
building elements necessary to 
bring them to healthy maturity.

Supplied in bottles of two sizes 
by all Chemists and Stores.

£ 
£ 
£

Burroughs Wellcome & co.
(PROPRIETORS, THE WELLCOME FOUNDATION LTD.. LONDON. ENGLAND.) 

LONDON AND SHANGHAI

£ 
£ 
t 
I

Sanzetti Studio 
PHOTOGRAPHERS 

F.1905 BUBBLING WELL ROAD 

(Near Race Course) 

Appointments made by

TELEPHONE WEST 791 OR MAIL



THE CHINA JOURNAL XLIX

FILM

Catches Detail in a Way to Delight You !
The better the film—the finer the picture. Little 

thought is generally given to film, but it is as important as 
the lens of your camera.

Agfa Film is fast, sensitive and extremely accurate. It 
will help you get the finest pictures you have ever taken.

Roll Film or Film Pack—A Size for Every Camera.

AT ALL DEALERS

BUY YOUR JADE
AT THE

JADE STORE
A Large Selection of

ANTIQUE and 
MODERN JADE 

ORNAMENTS and
JEWELLERY

12a. NANKING ROAD
’Phone C. 3237 SHANGHAI
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Hawaii
A COOL SPOT
IN SUMMER

The flame of blossoming tree 
. . . . the fragrance of gorgeous 
flowers .... palm trees etched 
against the silver of a moonlit sea, 
and the plaintive melodies of 
Hawaiian serenaders .... cool 
trade-winds .... that’s summer 
in Hawaii.

In a glass bottom boat watch the 
painted fish play around coral reefs. 
Enjoy clean fresh vegetables plenti­
ful in Hawaii the year round. See 
the vast fields of waving sugar 
cane and luscious pineapples.

Play golf on any of Hawaii’s 
twelve beautiful courses or frolic 
in outrigger canoes at Waikiki. 
Motor through forests of tree ferns 
or take railroad trips along pic­
turesque sea coasts. Visit the 
largest craters on earth and the 
“grand canyon of the Pacific.”

Hotels set in luxuriant gardens 
or on the beaches offer rates that 
range from $2.50 to $15.00 (Gold) 
per day, with meals. Stop-over 
privileges are accorded visitors who 
plan tor emain a while in Hawaii. 
Steamers sail from Honolulu for the 
Pacific Coast at least twice a week.

For details ask your nearest 
steamship or travel agency and 
write for our illustrated booklet 
“The Story of Hawaii” and the 
monthly “ Tourfax ” bulletin. 
(Please enclose this 4 ad * with your letter.) 

HAWAII TOURIST
BUREAU

Dept. 6 P. O. Box 296, Shanghai, 
China

THE

NATURALIST
IN

MANCHURIA
By

Arthur de C. Sowerby

This important work is 
the record of several years' 
travel and exploration on 
the part of the author in the 
wilds of Manchuria—the 
land of the future.

Vol. I. The Country, the 
People, Shooting, etc.

$9.00

Vols. II and III (Bound 
Together) The Beasts and 

Birds

$9.00

The Tientsin Press, Ltd.
181 Victoria Road, Tientsin

OR

The China Journal
8 Museum Road, Shanghai
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THE

“CHINA MAIL”
is the oldest established 
British newspaper published 

in South China.

QUALITY of circulation is 
what matters, NOT Quantity.

The small paid man cannot 
afford to Buy Articles that 
are costly; such as MOTOR 
CARS, PIANOS, 1st CLASS 
STEAMSHIP PASSAGES, 
CARGO SPACE, ETC., ETC.

The CHINA MAIL claims 
to reach those who can 

afford to buy and pay.

For advertising rates apply 
to the

ADVERTISING MANAGER.

NEWSPAPER ENTERPRISE, 

LIMITED

Publishers of the
CHINA MAIL, etc.

5, WYNDHAM STREET,

HONGKONG

THE

“Hongkong Sunday
Herald”

is the 
best advertising 

Medium in 
Hongkong.

The
Sunday Herald 
has the largest 

circulation 
of any 

British Newspaper 
in South China.

For rates and parti­
culars apply to the

Advertising Manager

“Sunday Herald”
5, WYNDHAM STREET

HONGKONG
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F you are among the fortunate ones 
going on home leave this year—

make a note to subscribe to the 
11 NORTH-CHINA HERALD” 
before you leave. It will keep 
you in pleasant, regular touch 
with China affairs—social, political, 
financial and commercial.

SIX MONTHS’ SUBSCRIPTION
INCLUDING POSTAGE

TAELS 8

NORTH-CHINA HERALD
The Weekly Edition of the
North-China Daily News

17 THE BUND SHANGHAI
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For
Appearance,
Comfort and
Economy Wear

FOOT EASE
Pure Silk Hosiery

2612 EAST YUHANG ROAD, SHANGHAI
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SCOTT, HARDING & CO. LTD.
(Incorporated under the Companies’ Ordinances, Hongkong)

ENGINEERS AND IMPORTERS.
35 PEKING ROAD, SHANGHAI.

Sole Agencies :
Ashton IToftre & Co. Ltd., Manchester 

Piece Goods.
W. II. Allen Sons & Co. Ld., Bedford. 

Electrical & Pumpins Plant.
Smith, Major & Stevens Ld., North­

ampton. Hydraulic Sc Electric 
Lifts.

British Insulated Cables Ld. Prescot 
and Uelsby. Wires and Cables.

Elliott Brothers (London) Ld. Lew­
isham. Electrical Sc Scientific 
Instruments.

Simplex Conduits Ld. Birmingham. 
Tubes & Fittings for Electrical 
Installations.

Walles Dove Bitumastic Ld. Newcastle. 
Bltumastlo Enamel, Solution & 
Cement.

Crompton Parkinson Ld., Gulselcy. 
Alternating Current Motors.

Sole Agencies :
Automatic Telephone Manufacturing 

Co. Ld. Liverpool: Telegraph 
Instruments and Railway Signal­
ling Apparatus.

British Vacuum Cleaner & Engineer­
ing Co. Ltd.

Ratner Safe Co. Ld., Safes, Safe De­
posits, Strong Room Doors.

S. C. 8c P. Harding Ld. Draughts­
men's Requisites.

“ Islay & Glenllvct ” Whisky.

Agencies .•
Liverpool Sc London & Globe Insco. 

Co. Ld.
The London Assurance

Secretaryships :
Pilkington Bros. (China) Ld. British 

Glass.
Samagaga Rubber Co. Ld.
Sun Manggls Rubber Co. Ld.

ROUNDERS
CRUDE OIL

MARINE AND STATIONARY
ENGINES

Direct Coupled Crude Oil Engines and Generators
The new BOLINDER’S Engine is the latest in Crude Oil Engines, 
No matter what service may be, driving a cargo boat or for generating 
electric light, the BOLINDER’S will do the work to your satisfaction. 
A cheap power and a business investment. For reliability and 

economy the BOLINDER’S engine cannot bo beaten.

Sole Agent for China and Hongkong:—

G. S. JENSEN
91 SZECHUEN ROAD, SHANGHAI
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CORONA FOUR (PORTABLE)
There is only one way to really 

appreciate what the Corona four 
offers you, and that is to sit down 
in front of it and personally test its 
speed and wonderfully light, even 
touch. Try it on stencil cutting 
and manifolding. See if you can 
make it “pile” 
or “ double 
print.” Put 
it through all 
its paoes and 
satisfy your­
self that here 
at last is a 
lightweight 
typewriter 
with all the 
good points 
of its heavier 
brothers.

Write for descriptive booklet No. I, and other literature

Dodge and Seymour (China) Limited
3 Canton Road, Shanghai
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SATISFACTORY SERVICE

Customs Clearance, Forwarding Agent and Packers.

Cargo and Baggage delivered to or from Warehouse, Wharf, 
Office or Residence

Goods, etc., stored at reasonable rates

D. G. M. ARONOVSKY
7 EZRA ROAD ’PHONES C. 1864 and 7189

The Asiatic Petroleum Co. (&£), Ltd.
HEAD OFFICE : No. 1 THE BUND, SHANGHAI

Importers and Distributors of—
KEROSENE For Lighting and Heating Purposes and Marine Motors 
“ SHELL ” AVIATION SPIRIT For Aircraft Motors
“SHELL” MOTOR SPIRIT
“ FLYING WHEEL ” MOTOR SPIRIT
“ SHELL ” MOTOR LUBRICATING OILS
“ SHELL ” DIESEL OIL For Internal Combustion Engines
FUEL OIL For Ships* Bunkers, etc.
SOLAR OIL
“ SHELL ” MINERAL TURPENTINE
LUBRICANTS
ASPHALT For Road-making, Roofing and Electrical Insulation.
“ BLACK SHELL ” BITUMINOUS PAINT An anti-corrosive and 

waterproof paint for ironwork and a protective for woodwork.
CANDLES Ordinary and Fancy ; Also Agents for Peice’s Candles 
FLOOR POLISH
PARAFFIN WAX MATCH WAX STEARINE
Orders for, or enquiries regarding any of the above products may be 
addressed either to the Company’s head office in Shanghai or to any 

of the branch offices in the Outports.
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Here always will be found a 
large collection of the loveliest 
fabrics the fashion centres of 
Europe have created, chic and 
appropriate for morning, after­
noon and evening wear.

SPONSORED 
BY PARIS

Societa Anonima

CLERICI, BEDONI & CO.
RETAIL DEPARTMENT.

17 Museum Road Telephone C. 14707

NOW READY

Title Page and Index 
for Vol. VII

(July-December, 1927) 
FREE

Also Covers at $2.00 
(Shanghai Currency)

THE
CHINA JOURNAL 

8 MUSEUM ROAD, 
SHANGHAI

ETABLISSEMENT

A. CHAPEAUX

Raw Silk Exporters

4 and 5 FRENCH BUND,

SHANGHAI

Telephone 15018

Agencies Abroad Agencies in China
Anvers Chefoo
Boston Chenotu
Londres Hankow
Lyon Xchang
Montreal Tchonking
New York Tientsin
Paris Wanshien

Yunnanfu
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SOCIAL SCIENCE
(World’s Manuals Service)

FOOD AND HEALTH Bv A. B. Callow................................. $1.65
POPULATION By A. M.‘Carr-Saunders ............................. 1.65
INTRODUCTION TO THE STUDY OF KARL MARX’S

CAPITAL By A. Lindsay ............................ ... 1.65
MONEY By R. A. Lehfeldt..................................................... 1.65
DESCRIPTIVE ECONOMICS By R. A. Lehfeldt ... 1.65

OXFORD UNIVERSITY PRESS
Amen House, Warwick Square, London, E.C. 4 44 Peking Road, Shanghai

DISCOVERY
A Monthly Popular Journal of Knowledge 

Trustees:
Sir J. J. Thomson, o.m., f.r.s. Sir F. O. Kenyon, k.c.d., p.b.a. 
Prof. A.C.Seward,so.d., f.r.s. Prof. R. S.Conway, ljtt.d., f.b.a.

We will send a Free Specimen oopy of “ Discovery ” to any­
one anywhere. All you have to do 1r to send us a Post Card with 
your name and address. The copy will be sent by return of post.

Annual Subscription: 13s. 6d post free.

Illustrated

I/-
Monthly

BENN BROTHERS, LIMITED.
8 Bouverie Street, London, E.C.4, England

FROM THE SKEIN IN CHINA 
TO THE FINISHED WOVEN FABRIC

ft a
C. K. EAGLE & CO., Inc.

SILK MANUFACTURERS

NEW YORK

RAW SILK BUYING OFFICE,

SHANGHAI
Plants at Shamokin, Kulpmont, Phoenixville, 
Bellefonte, Bethlehem, Mechanicsburg and 

Gettysburg, in Pennsylvania.
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HERRING-HALL-MARVIN

SAFES
AND

BANK VAULT EQUIPMENT

FOR PARTICULARS AND EXPERT ADVICE

Apply to

MUSTARD & CO., LTD.
22 MUSEUM ROAD, SHANGHAI

HONGKONG CANTON HANKOW
TIENTSIN MOUKDEN HARBIN
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BY APPOINTMENT TO

GILLARD & Co., Ltd.
(LONDON) 

Established 1867

Manufacturers of Sauces, Pickles, Soups, 
Tinned Meats, Potted Meats, Fish Pastes,

etc., etc., etc.

Contractors to the

ADMIRALTY, WAR OFFICE 
AND INDIA OFFICE

Gillard & Go’s goods must be 
absolutely pure and of the very 
best quality to receive Royal 
Warrants of Appointment.

Sole Agents—

WHITSONS LTD.
35 CANTON ROAD SHANGHAI

STOCKS CARRIED
By all Reliable Storekeepers and Grocers
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STANDARD OIL CO.
OF NEW YORK

SOCONY PRODUCTS

Illuminating Oil

Gasoline and
Motor Spirits

Asphaltums, Bin­
ders and Road 
Oils

Lubricating Oils 
and Greases

Fuel Oil

Paraffine Wax 
and Candles

Lamps, Stoves and Heaters

Branch Offices the World Over

Raoul Bigazzi
Florence Italy

ARTISTIC MARBLES, 

BRONZES, WROUGHT 

IRONS

Sole Agents :

CALATRONI, HSIEH & CO.

14 KIUKIANG ROAD 

Tel. IO355

SPORT AND SCIENCE
ON THE

SINO-MONGOLIAN FRONTIER

By 
Arthur de C. Sowerby

This interesting book on a little known region is 
now to be had in Shanghai 

Price $7.00 (Mex.)

THE CHINA JOURNAL
S MUSEUM ROAD, SHANGHAI



Lxn THE CHINA JOURNAL

ESTABLISHED 1874

Codes 
Al, ABC Sih Ed. A Bentley's

CabU "MOORECO"
Shanghai

FOR CREDIT PURPOSES OF GOODWILL
„ INSURANCE „ „ CURIOS & ART GOODS
„ PROBATE „ „ DAMAGED CARGO

ADJUSTERS OF LOSSES BETWEEN FOREIGNERS AND CHINESE

Employed by
THE JAPANESE GOVERNMENT ; THE CHINESE GOVERNMENT ;

THE SHANGHAI MUNICIPAL COUNCIL ;
A NUMBER OF THE LEADING MERCHANTS, LAWYERS, etc., etc.

HALL and HOLTZ, LTD.
14 NANKING ROAD, SHANGHAI

WE have a fine assortment of Ladies’
Silk Underwear consisting of 

Bloomers, Vests, Knickers and Bobbites 
in fine Pastel Shades. Also Silk Stockings 
in all the Latest Colourings. Crepe de 
Chine, Silk, Poplins and Ottoman Silk 
suitable for afternoon and evening Coats.



P. & O.j British India, (Apcar Line) and Eastern 
and Australian Lines

(Companici Incorporated In England)
Total Tonnage 1,400,000

Peninsular & Oriental Fortnightly Direct Royal Mail Steamers 
(Under Contract with II. M. Government)

P. & O.” (Fortnightly Service)—To Hongkong, Singapore, Penang, 
Colombo, Bombay, Aden, Port Said, Marseilles, Suez, Gibraltar 
and London.

“ P. & O.” (Fortnightly Service)—To Moji, Kobe and Yokohama.
“ P. & O.” (Frequent Service)—To Hongkong, Singapore, Penang, 

Colombo and Bombay.

•‘British India” APCAR LINE (Japan Lone)—To Moji, Kobe and 
Yokohama.

” British India ” APCAR LINE (Indian Line)—To Singapore, Penang, 
Calcutta from Japan or Hongkong.

J*E. & A.”—From Yokohama, Kobe, Moji or Hongkong to Manila, 
Sandakan, Timor, Thursday Island, Cairns, Townsville, Brisbane, 
Sydney and Melbourne. 

For Freight and Passage by above Steamship Lines apply to
MACKINNON MACKENZIE & COMPANY

HONGKONG AND SHANGHAI

Cable Address i
“ P. & O.” “ Peninsulas ”
“ B. I.” & Apcar “ Mackinnons ’*
«» t? jpt a »» ** Amatrep ” Shanghai.

Aj. <£ u Pertama ” Hongkong.

WESTINGHOUSE
Manufacturers of Electrical Equipment 
for Power Generation and Distribution, 
Lighting, Household Appliances, etc.

Distributors :
HUGO REISS & CO. federal inc., U.S.A.

SHANGHAI

THE JADE TEMPLE
For distinctive Chinese objets d’art, Chinese Rugs 
—Blackwood Furniture—Bronzes—Brocades, etc.

64 ROUTE GHISI, SHANGHAI
Telephone W. 1440
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