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IN SPRING AND SUMMER

SPRAY YOUR FRUIT TREES
WITH

McDOUGALL'S

KATAKI LL

A

Ron-Poisonous Powdor InsoctlGldo Wasli,

FOR THE DESTRUCTION OF

APHIDES, PSYLLA (Apple Sucker), RED SPIDER,
CAPSID BUG, CATERPILLARS,

SAFE-EFFECTIVE-READY FOR USE.

Not only is KATAKILLA the best aU round FRUIT TREE
WASH but it is also unrivalled as a WASH FOR

VEGETABLE CROPS
TO DESTROY

CATERPILLARS, GREEN FLY, DOLPHIN, 6cc.

NON-POISONOUSSAFE-EFFECmE.

SPECIAL KOTE.—In view of the large demand for Katakilla, and uncertainty with

regard to materials, Growers are strongly advised to secure their supplies early.

SOLE MANUFACTURERS-

McDOUGALL BROS., Ltd.,
66/68, PORT STREET, MANCHESTER.

McDOUGALL'S

THE CERTAIN REMEDY FOR
Parasitic Mangre in Horse, Cattie and Doga.
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CARTONS ROOTS
All our

Mangels, Swedes, and TuRrjiPS
are bred on Scientific lines.

THE RESULTS ARE
An Increased weight of Roots per acre.

An Increased feeding value not otherwise obtainable.

Particulars may be had free on application to

GARTONS, LTD.,
The Scientific mmhiavabi

WARRINGTON.

Dick's I.L.O. Tractroil
is acknowledged to be the best

Lubricant for Tractors and

other Agricultural Machinery

yet produced, as evidenced by

the fact that it is used by

many of the leading manu-

facturers of Tractors.

I. L. O. Lubricants ensure

efficiency in running and

economy in cost They are

guaranteed to lubricate more

and carbonise less than any

other similar lubricant.

Redvjces
Friction and
Gives moreP o \/v e n

WBDICK&QOLTD
26, GROSVENOR GARDENS,
VICTORIA, LONDON, S.W.I.
Telephone Vic t >kia (4 lines).

Telegrams I )k < itto.Vic, London."
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COUNTRY HOUSE AND ESTATE LIGHTING.

"ACETYLENE"
WHICH COMBaNES EFFBCIENCY AND SIMPLICITY WITH ECONOMY.

We have successfully installed several thousand
plants during the last 25 years, and will be pleased
to advise and estimate for any contemplated work.

The best light for the farmhouse. Write for particulars of The Atoz Lighting Sets

:

FOR APRIL.
10 Lig-hts ... £25 15 | 20 Lights .• £54 10

The above prices include Plant, Brackets and Pendants.

PORTABLE LAMPS SUITABLE FOR FARM WORK.

I

ATOZ CARBIDE
SUPPLIES NOW AVAILABLE. WRITE FOR QUOTATION.

The ACETYLENE CORPORATION, Limited,
49, VICTORIA STREET, WESTMINSTER.

LONDON, S.W.I.

FARMERS
HANDBOOK >

A BOOK
MANY
PARTS &
INVALUABLE
TO
FARMERS
AND ALL
WHO OA^N
TRACTORS.

Send for your

free copy now

Loyal London House,

Finstury Square,

London,
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Celebrated for Quality."

For Farm
CATALOGUE of Seed,

Corn, Grass Seeds, Root
Seeds, Manures, etc.

,

Post Free.

& Garden
CATALOG I K ..f \v^e-

table and Flower Seeds,

Potatoes. Lawn Seeds,

etc., Post Free.

m Webbs' Grass and Clover Seeds.
USED SUCCESSFULLY EVERYWHERE. PURITY AXD GERMINATION GUARANTEED.
Prescriptions containing the finest and most suitable Seeds in proper proportions prepared to

suit all soils and for all purposes.

ONE YEAR'S LAY, from 25/- per acre. | 3 or 4 YEARS' LAY, from 47/6 per acre.

TWO YEAR'S LAY, from 37 6 ,, |
PERMANENT PASTURE, from 60/ per acre.

Any Special Mixture supplied. Estimates on i-equest.

Webbs' Prize Root Seeds.
The World's Best Breeds. Chaini)i()u Prizes—London and liinnincijham, 1920.

MANGEL from 1 - per lb. S\VJ-:DE from 2 - per lb. TURNIP from 1,3 per

WEBB & SONS, LTD., The King s Seedsmen. StOUPbpidge,

Established 1868. Annual Turnover-29i MILLIONS.

SEED ANT) WARE
Potato Merchants and Growers.

Potato Departments:
95, Morrison Street, GLASGOW,
Links Place, LEITH, and
Woodstock Street, KILMARNOCK,

Exteiisire Bttt/ers of (ill cldsse.s of l^otafoes.
Principal Markets Attended. Enquiries Solicited.
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TO . . .

DAIRY FARMERS.
Offers of COOL, CLEAN MILK, for their
Town and Country Depots delivered at

Liverpool Street, King's Cross, St. Pancras,
Euston, Southend and Gravesend Stations,

are invited by

ABBOTT BROS. DAIRIES.
ESTABLISHED 1786.

Head Office: GRENADE ST., LONDON, E.14.

'Phone: East 4628. Tel.: "Creameries, phone, London."

Payments made fortnightly or as required.

The Destruction of Rrts & Mice
by

The Well-hnotvn Preparations

D/iNYSz Virus,

Hrller s ExTRfiCT ofSquill,

DftNZO RfiT Killer,
Write for particulars to the Proprietors,

HrLLER LflBORflTORlES LIMITED
( formerly Danysz VirnA Limiied),

325, Borough Hii^h Street, London, S.E.I.

SPECIALISTS in Preparations for the Destruction of Rats, Mice and
other Vermin,
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PtRSONS, CLARK fi BODIN,
LAND AGENTS AND AUCTIONEERS,

24, Hanover Square, London, W,l.
Telephone - MAYFAIR 3284.

aCEUTS FOR THE S^LE ^ND PURCHASE
OF

AGRICULTURAL, RESIDENTIAL AND SPORTING
ESTATES, FARMS AND SMALL HOLDINGS IN

ALL PARTS OF THE COUNTRY.

FARMS FOR SALE WITH EARLY POSSESSION. '

To Arable Farmers.

An opportunity occurs of purchasing a freehold farm in the best part of Essex, well served br
roads, easy access to important towns, excellent railway facilities. Owing to exceptional circum-

stances, vacant possession can be obtained at Michaelmas or earlier if desired. »Sound corn growing
land in excellent condition, liberally farmed by a wealtliy owner for many years. Comfortable
house and ample buildings. Live and Dead Stock optional to purchaser. Property free of tithe.

Price reasonable. Prompt application should be made in order to secure this bargain to Messrs.

Pars ms. Clark ..V: Bodin, as above. {loS!.~>.)

HEKEFOllD (Jy milts) close to station. For sale, a bari;ain. to close Estate. Farm of 227

acres, two-thirds pasture, with good stone built house (S bedrooms), first-rate buildings and cottages.

Immediate po.<session. Price £5.000. Agents—Parsons, Clark it Hodin, as above. (17^!>.)

SALOP, near first -i-ate market town and station. For sale, an exceptionally good Farm of 300
acres with gentleman farmer's house, buildings and cottages. Possession at once. Details of

Parsons, Clark & Bodin, as above. (1G77.)

NOPTll DEVON. Farm of 25tr) acre- for sale, price just reduced from to :,:).Ot)(i to

etfect innnediate sale. Close to station and 12 miles from Barnstaple. Agtnts — Parsons, Clark A;

Bodin, as above. (If)GO.)

Bktwken HEREFORD, LEDBURY and BKOMYARD. To be sold, a first-rate .*-tock

Raising Farm of about 175 acres, mostly sound grass, with a suitable proportion of piochictive arable,

and some useful orchards. Commodious and eomfortaV)le farmhouse ami buildings. Agents

—

Parsons, Clark & Bodin. as above.

WARWICKSHIRE. Pasture farm of M acres (2:.0 good tV. ding old turf). Very good
farmhouse, buildings an<l cottage. Full details of rarsmiy. Clark iV: Hodin, as ahoxc.

TO ESTATE OWNERS, SOLICITORS, &c.

Messrs. Parsons, Clark ifc Bodin have been instructed by a Clii nt to find him an Agricultural
Estate of from LOGO to H.OOO acies. consisting <if several farms and fmall holdings, let on a yearly
tenancy to a gocxl and thriving tenantry. Not more than \\ hours by lail from [..ondon. Mitllantls

preferred but not essential. An estate with or withou! a Mansion would bi' entertained. Details,

plan (which will be returned), etc.. should be scut to purchasers Land .Agents. Parsons,
Clark & Boilin, as above.

Spkcial Notk. -No oommijssion required from (hvner.
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.SAWING

FOOD GRINDING^

XRLAM SEPARATING^

THRESHING

"ploughing

CHURNING

For your

Farm, Field & Home

use Anglo's " Vaporising

Oil, which gives maximum
power and uniform depend-

ability at lowest cost.

The ideal fuel for every

purpose where power is

used for churning, sawing,

grinding—for dairy work

—

ploughing and harvesting

—

for generating electric light-

ing for the Home.

Best results always assured

when you use

ANGLO'S
VAPORISING

OIL.
OBTAINABLE EVERYWHERE.

ANGLO-AMERICAN OIL CO., LTD.,
36, Queen Anne's Gate, London, S.W.I.



THE JOURNAL OF THE MINISTRY OF AGJUCVhTURE.—Advertisements. vii

Light-Weight
FARM TRACTOR

The AUSTIN competed with the chief

makes of Tractors in the following

ploughing matches :
—

January llth, 1921. Broughton, Nr. Preston.
January 19th, 1921. Waverton, Nr. Chester,

under Royal Patronage.
January 27th, 1921. Ashton-in-Makerfield,

1st Prize and Silver Medal.
February 2nd, 1921. Neston, Cheshire.

The Austin was

The only Tractor to pull a 3-Furrow Plough
on all four occasions

except one, when a much bigger and heavier machine
succeeded in doing so.

This furnishes complete proof that the Austin (new
model) Tractor is the most powerful machine of its

w^eight on the market.

The light w^eight of the Austin Tractor makes it as

suitable for drilling as for ploughing or threshing.

For ei^ery Farm and et^ery Job.

THE AUSTIN MOTOR CO., LTD.,

Head Office: NORTHFIELD, BIRIVIINGHAIVI.

London : 479-483, Oxford St.,W.l,

Manchester: 130, Deansgate.

And at
BRUSSELS and
LIANCOURT.
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The Fertiliser " par excellence."

NITRATE OF SODA.
Importers and Merchants,

W. MONTGOMERY & CO., LTD.,

63, Mark Lane, London, E.G. 3,
AND

ST. STEPHEN'S CHAMBERS, BRISTOL,

STOCKS IN VARIOUS ENGLISH PORTS.
Telephone No. Telegrams:
254 AVENUE. " MARTABAN FEN, LONDON. "

Sacks and Bags
AND JUTE GOODS

OF ALL DESCRIPTIONS.

Fop all purposes. For Home and Foreign Markets.

J. DE PAIVA & CO.,
(Principal-P. PARNHAM.)

Ilk, Drury Lane, LIVERPOOL, England.
Telegrams :

" Depaiva, Liverpool." Telephone : Bank 1343 (2 lines).

London Office:

165, Mansion House Chambers, 11, Queen Victoria Street, London, E.C.4.
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TOO LATE!
Doi^s, traps, ferrets

all much too slow

The " LiverfDOol " Virus method
of destruction is the only one

which deals with the rats in large

numbers.

with

menace
to be cau

by

the growth
Rats

ind poison arc

to keep pace

of the rat

are

^ht in lari^^e numbers
any of these methods.
^ # ^

When consumed by rats, mice or voles, the

Virus causes a disease peculiar only to these

rodents, which results in death in from seven to

ten days. The pests take the disease home with
them, they infect their fellows, and even after

death are a source of danger to the survivors.

"LIVERPOOL" VIRUS
HARMLESS

TO
HUMANS
POULTRY
& DOMESTIC
ANIMALS

AV^--,/. 7-niu\- Mark.

Obtainable BAITED with Ml directions in Tins
(for Rats 2s. 6d. and 6s.; for Mice Is. 6d.)

UNBAITED in Tubes (for Rats 2s. 6d. and 8s.

;

for Mice is. 6d.).

From all chemists or direct from F-VANS.SONS. LESCHER
& WEBB Ltd., 56, Hanover Street, Liverpool, and

60, Bartholomew Close, London, E.G. i.

WARNING :—In order to prro<ent substiliition, sec that it is

marked *
' Liverpool " Vifus.

(f) X 5

Place your Orders for

Sulphate of fltntnotiia
immediately tA?ith your usual Corn
or Dflanure Merchant — othertA^ise

delii^ery cannot be guaranteed.

Pamphlets and Information supplied fi^ee by—

British Sulphate ot Ammonia Federation, Ltd.

A.GRICULTURAL OFFICES,
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TRACTOR
OIL

Is an honest job—believed in—not a

make up of rttbbish—has ample

body—durable-efficient.

It remains liquid]at or under Zero {Fa/i.)

and is therefore free from liability to freeze in

Oil Cups ^or bearings at ^any temperature to

which it is likely to be exposed in this country.

This is most essential when the Oil has

to be used at a low temperature or when the

Oil is required to pass through the pipes of

small bore from the Lubricator to the Engine.

Telegrams :

Inland " Racerine " Phone, London.
Foreign '' Racerine " London.

' Nonplus," Birmingham

Telephones :

Broadway 2088.

'ham Central 5481

The Russell Oil & Chemical Co., Ltd.,

Russell's Wharf, Stratford, E,15,

And National Oil Works, Adams St., Birmingham.
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DRY NEUTRAL

SULPHATE OF AMMONIA
TJiis material possesses special characteristics—

It is dry, resembling silver sand ; it neither cake
together nor does it require grinding.

It will not absorb atmospheric moisture.
It may therefore be strewn on the soil as grass seed,

or may be readily drilled into the soil.

It is neutral and does not destroy the bags in which
it is transported or stored.

It is guaranteed to contain 25i% of Ammonia;
usually it tests from 25*6 to 25*7 %.

A typical analysis of the material is:—
Ammonia - - - 25'65 %
Moisture - - - - 003%
Free Acid - - - Nil.
Equivalent Nitrogen - 2110%

For prices apply to the

SOUTH METROPOLITAN GAS COMPANY,
709, OLD KENT ROAD, LONDON, S.E. 15.

Telegraphic Address :

Inland: " METROGAS. PECK, LONDON." Foreign: " METROGAS, LONDON."
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POT A S H
POTATOES WHEAT TURNIPS OATS 8l barley

At Harper Adams College
and at Monmouth Agr. In-

stitute last se ison Alsatian
Potash produced the' high-
est 3'ields of Potatoes.

It pays to u-e

potash as well as

nitrogenous ma-
nures on wheat.

Use potash in conjuncliDn
with a suitable phosphatic
and nitrogenous dressing

This will produce a heavy
cr< (p free from fingerand toe.

Potash is neces-

sary, to produce
the finest samples

of oats and malt-

ing barley.

MANGOLDS HAY GRASS LAND

For weight and quality
oP mangolds Potash is the
fertiliser net-ded. The salt

in French Kainit is of

gre:it value to this crop.

T( ) get both weight
and quality of hay
use Alsatian
Potash Salts.

French Kainit 14% is giving astonishing

results. It promotes an extraordinary growth

of wild white clover.

French Kainit 14% Muriate of Potash 50 & 307=

French Potash Salts 20 & 30°/o
(Sylvinite)

For supplies, apply tc your local Manure Merchant.

Particular.^ obtainable from

The ALSACE-LORRAINE DEVELOPMENT & TRADING Co, Ltd,,

Pinners Hall, Old Broad Street, London, E.C,2,

^\GG'S TR\?\iE

For HORSES, CATTLE, SHEEP, PIGS, and all STOCK.

InvalualDle in the Hunting or Racing StalDle.

All Blood Disorders, Surfeits, Itcliing> Anaemia. Un-
thriftiness, Humours. &c., Heat Lumps and all Skin

Affections, Indigestion, Off-Appetite and Sluggishness,

Weakly Horses and Bad Doers, Coaxing the Appetite of

Delicate Feeders, Promoting Growth of Bone and
Muscle, Sterility or Barrenness.

It '^mixes easily with the food and quickly prepares animals

for Show or Sale.

Sold in Tins with Measure, Price 10,6 and 20/-,

Quarter cwt. 45/-"', Half cwt. £4.

*Thi3 tin contain! more than 6 Half Guinea Tins—£.3 .3s.

To be had from all Chemists and Agricultaral Agents, or direct from

THOMAS BIGG, LIMITED,
Church St., Deptfopd, London, S.E.8.

Carriage paid on orders of £3 and upwards.
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WHY PAY HIGH PRICES

FOR

MILLING OFFALSP

C.W.S. Palm Kernel

Cake and Meal
6% OIL, 18% ALBUMINOIDS.

IS THE

Best and Cheapest Food
FOR

CATTLE, PIGS & POULTRY.

SOLD BY ALL CO-OPERATIVE SOCIETIES.

C.W.S. Agricultural Department,

BALLOON STREET, MANCHESTER.
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OFFICIALLY APPROVED BY CHARLES Y. KNIGHT

FOR SLIDE-VALVE ENGINES.

" The otily Oil

for Tractors.'^

THE BRITISH MONOGRAM OIL CO (1919) LTD.,

Monogram Works, Acton Vale, W.3.

Thone No.: 1012 Chiswifk. 'Grams: " Oilogramic. London'
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PARAFFIN

The Wobld'

AWARDED FIRST PRIZE

CLASS 1, GOLD MEDAL

AND £20 BY THE

ROYAL AGRICULTURAL

SOCIETY OF ENGLAND

AT THE INTERNATIONAL

TRACTOR TRIALS AT

:: LINCOLN, 1920. ::

XTwo Sizes 10-18 H.P. & 15-27 H.P.

Write for prices and full paiticuiars-

J. I. CASE THRESHING MACHINE CO,

134, KING STREET, HAMMERSMITH,
LONDON, W.6.

W.[l.
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Rears Calves Without Milk.
The only

cooked

CALF MEAL
Sold at

this price.

torn

MILK HEAl
for

CALVES

Cash Price

32/- per cwt.

Carriage Paid.

2/- extra Scotland
and Ireland.

All Milk is wanted for Human Food, so why use it for Cail Rearing when Brantom's Milk Meal
will rear Splendid Calves?—The Saving is now Really Wonderful.

I 1 2 grals. IVIILK are worth to-day
1 12 arals. miLK IYIEAL CrucI cost

NET SAVING
Sold by all Chief Corn Merchants.

BRANTOM'S

£15 10
£ I 12

3 18

{EVENTS SCOUR
MAKES FINER CALVES

New Price 20 - each, carriage paid.

This Feeder is our new patented
improvement on the Common
Sense Feeder, the essential part
being a new flanged teat securely
held in its proper position by a
Screw Top which makes it impos-
sible for the calf to pull off and lose

the teat in the litter—a trouble
which is constantly recurring with
the old pattern. The slight extra
cost is quickly saved in teats alone,

and moreover both the met?l and
rubber parts are of superior quality

J. H. Brantom&Co.,
Cattle Food Mills,

High St., Lambeth, London.

Telephones

:

«
I
CITY - - - - 8932

•^^y
I WALTHAMSTOW 920

STABLES, CITY - - - 5317

Night - BROADWAY 2037

Telegrams

:

" THACKMEN, PHONE, LONDON "

Codec :

A.B.C. 5th EDITION.

J, BIRD, Proprietor.

Bankers

:

LLOYDS BANK LIMITED,
Ludgate Hill Branch, E.C.4.

BARCLAYS BANK,
St. Johns St., E.0,1.

MIDDLESEX BANKING CO.

LIMITED.

Head Office: Leadenhall St.,

E.C.3.

R.WATSON&G0.,
British and Colonial

FUR, SKIN AND FEATHER MERCHANTS.
Largest Cash Bayers of MolesMiis in the World,

71 & 73 ST. JOHNS ST., CLERKENWELL, E.C.I.

LONDON.
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Spraying — Limewashing
The VERMOREL "ECLAIR " Series.

No. 2. The Pneumatic Hand Sprayer

A small Sprayini^- Machine with a h'quid

capacity of 3^, pints. Pneumatic and
very powerful mist spray. No pumping
whilst spraying. Weight 5^ lbs. Special
strong lever tap, which gives easy control

and economises liquid.

IN THIS SPACE WILL APPEAR EVERY
MONTH A DIFFERENT TYPE OF SPRAYER.

Full particulars and catalogues from—

COOPER PEGLER & Co., Ltd.,
24 B, Christopher Street, London, E.G.2.

Hand Sprayer. '^^ [»iui.s.

All Types
Stocked up to

66 gallons

capacity.

PILCHERS STOPROT
The Finest Wood Preservative for all Purposes

Treating Sections o-F Army Huts with PILCHERS STOPROT.
(Contractors, W. PATTINSON & SONS, Ltd., Ruskingrton, near SIca-ford).

PILCHERS, Ltd., MORGAN'S LANE, LONDON, S.E
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WHEN BUYING
Dairy Equipment.

The Best JPolicy—
Is to buy through the DAIRY ENGINEERING
DEPT. of the Agricultural Wholesale Society

Ijtd. (the wholesale trading Federation of the

Agricultural Co-operative Societies of England

and Wales).

Because—
Experts study the. most economical and efficient

means of construction and installation. Special

time and thought is devoted to the choosing of

relialjle machinery, and every purchaser through

the A.W.S. can rest assured that HIS interests

receive first consideration.

Because—
Every Plant, or individual machine, supplied

and erected is dependable. The Farmer is pro-

tected against inferior and worthless choice and

there is no profiteering.

Because—
The A.W.S. advisory ^^xpcrls laiow Munr business

and judiciously advise where ari-angiMueiits can

l)e centralized and ccononi cs efi' c^ed for the

l)eneht of tiie Farmer.

Phiiis und l':stiinates FREK. Write for full

inforui ition and state your requirements to:

—

Dairy Engineering Dept.,

The fbllowingr PLANTS
a.nd machines supplied
and erected at shortest
notice in any part of the

Country.]

EXHAUST STEAM PAS-

TEURIZING PLANTS-

CHEESEMAKING AND
WHEY BUTTER PLANTS-

REFRIGERATING COLD

STORAGE AND ICE MAK-

ING PLANTS -COOLERS-

CLARIFIERS-SEPARA-
TORS-RETARDERS-
PASTEURIZERS-BOILERS-

STEA »1 ENGINES-GAS AND

OIL ENGINES -MOTORS-

PUMPS-CHURN WASHERS-

and MISCELLANEOUS
DAIRY FURNISHINGS.

friMiiliiil
T̂P

48, Grosvcnor Gardens, London, S.W.I
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DO YOU KNOW
tli;r, tlicrc aiv

A HUNDRED WAYS
ill wliicli

CONCRETE
can be advantageously used

on the Farm?
The following are only a few :—

Farm building^s, Fence posts, Floors, Qate posts, Mangrers,
Manure pits, Pigrstyes, Poultry houses. Silos, Tanks and

Cisterns, Troug^hs, Walls and Wells.

Write at once for

ILLUSTRATED PAMPHLETS
which will be sent, post free, on application to the

CONCEETE UTILITIES BUEEAU,
Dept. IB,

35, Great St. Helens, London, E.C.3,

<%5^ To Protect Your
Farm Implements
— and Property —

USE
CARSON'S

PURE PAINTS
FOR PATTERNS & PARTICULARS WRITE

Walter Carson & Sons,
GROVE WORKS . . BATTERSEA, S.W.11.

also at ^^^/>>
"X^^ BACHELOR S WALK, DUBLIN.
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A UNIVERSAL
SKIMMER
BURIES the

Weeds
at the bottom

of the

Farrow /^B^" " UNIVERSAL Skimmer to your walking
' Plow and weeds will go to the bottom of the furrow. Far

better ploughing is therefore assured, and heavier crops are the

natural outcome. Every farmer who wants to get the utmost from his fields should
have the Universal Skimmer on every walking plow.

The Universal Skimmer has numerous good features. Note these in particular :—

^^^^ sides of different Skimmer adjustable to ANY angle
lengths. on coulter.

^yrP kinds of Rubbish Skims at regular depth. Will fitand Manure. any plow.

Order while it is possible to get Immediate Delivery.

Price 27/- Carriage Forward.

THE OLIVER ?g TRACTOR PLOW
Can be changed from a two to a three-bottom Plow very easily and quickly. When
ploughing conditions are hard and the tractor power limited this Plow can be used
with two bottoms. Under more favourable conditions the third bottom can be added
and maximum results obtained from the available horse power. The Oliver No. 78
Tractor Plow is the latest in design, power lift, and has other improved and exclusive
features. Here are a few of them :—

An exceptionally quick automatic lift. Has good clearance for transporting.
Does even depth plowing at the ends of the field. Has wide range of hitch adjustment.
Can be quickly changed from a three to a two Makes a perfect one-man outfit with any tractor,

furrow plow.
Pitted with combined rolling coulters and jointers.

WALLACE (Glasgow) LTD.
DENNISTOUN .... GLASGOW.

We can

give

immediate

attention

to orders.



xxi

MINISTRY OP AGKICUl/rUUE AND FISHEKIES.

M 1 SC !<: ] J .A N liU U S i' I B

J

jICATIONS

.

No. 30 Manuring of Pastures for Meat

and Milk
BY

William Somerville, M.A., D.Sc,

Professor of Rural Economy at the University of Oxford.

The experiments in the Manuring of Poor Pasture Land,

which were designed in the first instance by Professor Somerville,

and carried out by him for a number of years at Cockle Park,

?^Iorpeth, the experimental farm of the Northumberland County

Council, are well known to farmers. They have since been

repeated under somewhat varying conditions at other centres

in Great Britain

The Ministry last year invited Professor Somerville to prepare

a new and up-to-date Report covering the whole ground relating

to the manuring of pastures for meat and milk. In publishing

this Report the Ministry desires to direct the attention of farmers

to the important and practical character of the information here

summarised for their use. The Ministry and Agriculturists are

alike indebted to Professor Somerville.

Price 6d. net. Post free. JUST PUBLISHED.

No. 32—Rations for Live Stock
BY

T. B. Wood. C.B.E.. M.A., F.I.C., F.R.S.,

Professor of Agricultvre at the University of Cambridge.

This pamphlet describes a simple general method of working

out rations for horses, cattle, sheep and pigs. The method is

based on the tables giving the composition and nutritive value

of a large number of feeding stuffs, and on the curves shov^ing

the relation between live weight and food requirements, which

are given at the end of the pamphlet. The meaning of the

figures given in the tables, and the method of using them, is

explained in the text. Typical rations for all kinds of animals

are worked out from the figures and curves.

Price e,d. net. Post free. JUST PUBLISHED.

Copies of the above publications may be obtained from the

Publications Branch of the Ministry, 10, Whitehall Place.

London, S.W.I.
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DO YOU KNOW
I II IMIli

You can easily double your
Pasture Profits without

Additional Outlay?
How and why you will understand if you write to-day for the following absolutely

FREE information and literature : (1) A SPECIALLY LOA^' QUOTATIO^t for the
best Pasture and Meadow Mixtures for your land, climate and needs, (2) Toogood's
indispensable 80-page FREE FARM-SEED BOOK, and (3) FREE SAMPLES of

our " Better Crops " Grass and Clover Seeds, which have been again CHOSEN BY
THE GOVERNMENT EXPERTS in 1921 to sow in the Royal Parks.

Just send a postcard fa-day. There is no obligation of any sort:

but address us personally:

•rOO OO I> «S& ILiTID.,
Seedsmen to H.M. The King, and Growers of "Better Crops" Seeds only,

SOUTHAMPTON.

Chas.
PACE
& Co., Ltd.,

47-5Ulng William St.,

LONDON, E.C.4.

TELEGRAMS:
Inland: '* Pag^anini, Cannon,

London."
Foreign: " Pag-anini, London."

N Ha

P2 Ob

K2 O
TELEPHONE:

Avenue 1729

(3 lines).
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FERTILIZERS
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have been obtained by their use :
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Championship of the World for Barley
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Gloucester County Cup, 1920.
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JOSEPH riSON & CO., LD.,
IPSWICH.

FOR YOUR HAY
you will require Rickcloths that will

thoroughly protect— that will stand

hard wear and give long service.

USE

"GERES" RIGKGLOTHS
the Rickcloths that have been noted
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than 90 years.
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J. RANDS & JECKELL,
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NOTES FOR THE MONTH.

The second meeting of the Council of Agriculture for England
was held at Essex Hall, London, on March 4th, when the Earl

J of Selborne, E.G., G.C.M.G., was elected
Second Meeting , . . •

- ^, ^ ° chanman for the year. Dunne the course
of the Council of ^, j ^r- • ? c <

•

A riculture for
proceedings the Minister oi Agri-

^
, culture, Lieut. -Col. Sir Arthur Griffitli-

" ° ' -Boscawen,. addressed the Council.

Among the resolutions moved was one in favour of main-

taining the existing restrictions upon the importation of live

animals from abroad, in order " to ensure the due protection

of British livestock against the ravages of serious contagious

disease." An amendment to add. as an additional reason for

the continuance of the embargo, the words " and to encourage

the maintenance of the milk supply of the country " was
carried ; while an amendment to make an exception in the case

of Canada was defeated. Another amendment proposed to refer

the whole question of the embargo to a Committee of the

Council for enquiry and report. This was defeated, as also

was one for a joint inquiry by the Ministry of Agriculture and
the Ministry of Health. The original resolution, with the

addition agreed to, was .then carried by 71 votes against 15.

It read as follows :

—

" That to ensure the due protection of British Livestock

against the ravages of serious contagious disease, and to

encourage the maintenance of the milk supply of the countrv.

this Council of Agriculture for England most earnestly

requests His Majesty's Government to maintain the existing

restrictions upon the importation of live aniiuals from abroad,

without attemptinc: to discriminate between one importing

country and another."

(364-17) P6/19S. n,2r>Q. 3/21. M. .V S. S
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The Council accepted an invitation to send representatives

the National Conference, summoned by the Lord Mayor of

London, at the Guildhall on March 9th, to consider the question

of the embargo on Canadian store cattle, and Mr. Langford,

Mr. Strutt and Mr. Eea were chosen to attend.

A resolution was moved in favour of the compulsory
registration, by County Agricultural Committees, of all bulls

kept for service—except pedigree bulls used solely in the

owners' herds—if and when certified suitable for breeding

purposes. At the request of the chairman, a brief state-

ment on this subject was made by Sir Daniel Hall, Chief

Scientific Adviser to the Ministry. After explaining the diffi-

culties of implementing the resolution, he suggested that the

matter be referred to the Livestock Committee of the Ministry

^

This was agreed to, and the resolution was withdrawn.

The Summer Time Act was the subject of a resolution which

recommended that " in the interest of the agricultural industry

the proposed Summer Time Act for 1921 should operate from

May 1st till September 3rd." An amendment in favour of

abolishing " Summer Time " was carried, and by B9 votes to 18

the following resolution was adopted :

—

" This Council recommends that, in the interests of the

agricultural industry, summer time be abolished."

The provision of telephone call offices in rural areas was then

discussed, and after Mr. F. L. C. Floud, C.B., Permanent

Secretary to the Ministry, had read a statement on the subject

which had been received from the General Post Office, a resolu-

tion in the following terms was carried nem con :
—

" That in view of the proposed heavy increase in cliart>cs

for telephones, and the failure of the ' Party Line ' system.

the Government be requested to make all telegraph offices

in rural areas public telephone call offices as well."

A resolution in favour of amending the Agnculture Act in

relation to the method of fixing payments arising out of the

guaranteed prices for wdieat and oats was moved in the

following' terms:

—

" That, in the opinion of this Council, the statutory i)ro-

vision w^hereby payments arising out of the guaranteed

prices for wheat and oats under the Agriculture Act are

iaased on an average yield for the whole conntry, is unfair

to the more productive and hiohly rented ai-eas; and that a

separate average yield for each county should be adopted,

such average yields to be determined by the ^Minister on the
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recommendations of the Agricultui-al Committee for eacli

administrative county, and that the Act be amended

accordingly."

On being put to the meeting it was defeated. The follow-

ing resolution in favour of re-introducing the payment of

rewards for the destruction of rats was also defeated:

—

" That the ^Ministry of Agriculture and Fisheries be

asked to press for the amendment of the Kats and Mice

(Destruction) Act, 1919, in such a manner as to allow of

rewards for the destruction of lats being paid from the

County Fund."******
In the recent controversy on the question of store cattle in

the United Kingdom, certain important facts have been over-

The Su 1 of
^^^^iT^iple, few people appear to

Store Cattle
^'^^li^e that the decline revealed by the

xAgricultural Keturns collected on the 4th

June, 1920, was confined almost entirely to the herds of England

and Wales. The decrease in Scotland, if compared with that of

England and Wales, is seen to be very small, while in Ireland,

whence Great Britain derives a large part of the total number

of stores required for feeding, there was practically no change;

indeed, the total number of cattle in Ireland last year was very

little short of the highest number recorded. It follows that

there was in Ireland a heavy surplus of store cattle, from

which the decline in Great Britain could be m;)de up. and the

number of fattening stores shipped from Ireland in the seven

months June to December, 1920, was, in fact, 281,000, a^^

against an average of 168,000 in the corresponding pei-iod

1917, 1918 and 1919.

It will be remembered that in January last there was an

outbreak of Foot-and-Mouth Disease in Ireland, and it became

necessary to place an embargo on importation into Great

Britain, with the result that the number of Irish stores received

in the first two months of this year in Great Britain has

declined sensibly. It has now been possible to relax the restric-

tions, and there is no reason to doubt that Irish stores will

appear again in large number in the Enghsli and Welsh markets.

The considerable increase in the importation of Irish stores

last year was reflected in the total mnnbei- of store cattle re-

turned as having been offered at those niajlKct^ in Knuiand and

Wales which are included in the ^finivtiw's " Return of

Mai'ket Pi-ices." The fiiiuve for the period .^tnie :^>r<l to r)(^'(M]i-

A 2
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ber 29th, 1920, was 372,000, which coriipares veiy favourably

with the average of 281,000 in the corresponding period of the

years 1917-1919. Since tiie beginning of the present year there

has been a slight diminution, consequent upon the outbreak

of disease already mentioned.

The decline in the total stock of cattle in England and Waler.

last year occurred under each of the three main heads, which

are " dairy cattle," other cattle " and " calves," but was

most marked in the case of the last named. Since .mimals

classed as calves in June last would now be described for the

most part as yearlings, there may possibly be a moderate

shortage of that class of store cattle this year. There is, how-
ever, ample evidence that calves are being kept or purchased

for rearing in considerably larger numbers than in the same
period in 19L9 and 1920. "^The total of 4,368,000 head of dairy

cattle in the United Kingdom recorded in 1920 was the lowest

since 1913. In that year the number w^as 4,300,000, but

during the next three years the total number of cattle in the

United Kingdom increased by no less than half a million.

With a larger dairy herd as breeding stock in 1920 and a

keen demand for good class store cattle and calves there is no

reason why the total stock of the country should not increase

again as it did after 1913.******
FoK some time past it has been suggested that employment

on the farms in this country is decreasing. In order to

ascertain the facts, members of the District

A • u •
Wages Committees in England and Wales

^An In^uir^^
' ^^^^ ^^^^ invited by the Agricultural

^' Wages Board to give information from per-

sonal knowledge of conditions in their respective districts, and

to this end schedules of inquiry were sent out. The greater

number of these schedules have been completed and returned

and till? contents may be summarised as follows :

—

(a) That among men employed in connection with the care

of animals, referred to as "Special classes," there is little

unemployment.

(h) That among ordinary farm labourers unemployment is

not much in excess of that which existed in .January, 1920,

and that it affects mostly the unskilled and inefficient work-

men.

(c) That among boys unemployment to an unusual extent

is not general although it is anticipated that the increase in
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their minimum rates of wages coming into operation in March

will cause more unemployment.

(d) That few women are regularly employed in agriculture,

and only in some districts are any appreciable number unable

to obtain work on the land.

Briefly put, unusual unemployment is to be found in the

north of England (Cumberland, Westmorland, parts of Lanca-

shire and Yorkshire) ; in the ^lidlands, Herefordshire and War-
wickshire are affected; in the South, Hampshire and Wiltshire;

in the Home Counties, Berkshire; in Wales, Anglesey, Car-

narvon and Merioneth. It is agreed generally that farmers

show a tendency to keep the minimum of workers necessary,

and to suspend all work that may possibly prove unproductive.

The grounds for their action are stated to be (a) the high wages

for unskilled workmen; (h) difficulty in getting permits of

exemption for inexperienced or inefficient w^orkmen; (c) the

shorter hours of labour ; (<:/) the low yield of the 1920 harvest

;

(c) the general decline in prices of farm produce ; and (/) high

rates and taxes. The representatives of the workers contend

that land is not being cultivated properly, and that if " good
"

cultivation were enforced there w^ould be no unemployment.

They find in the increasing use of modern machinery another

contributory factor to present conditions.

It is satisfactory to learn that with few exceptions all ex-

Service men formerly employed in agriculture have found re-

employment on the land if they have so desired. At the same
time- cases are given of men who have passed to other indus-

tries owning to the higher wages prevaihng.

From time to time the Press of this country publishes

statements of the condition of cereal and other crops through-

rri,« T,,+^,^ox^o««i ^^1^' world, stating that these emanate
The International , -r -i-r ,-,. .^^
T i , A • ^^'om the Imperial Institute at Rome, but
Institute 01 Affri- „ ^

,

culture at Rome.
'^'^^^ ^^^^^^

constitution of this Institute, or of the

important work that it carries through in the interests of inter-

national agriculture. The origin of the Institute dates back to

1905 when it was founded in iccordance with the terms of the

Convention signed by the representatives of some forty dilferent

states. Since the year of its foundation other Governments
have signed the Convention, and to-day it may be said that

the whole civilised world contributes to the only agricultural

organisation of an official character established by a formal
treaty between different states, managed and controlled by
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representacives of those states and supported by their joint

contributions.

As an international organisation of an official character the

International Institute of Agriculture may indeed be said to

have been the first of its kind in the world; it existed prior to

the formation of the League of Nations, and indeed it has the

universal support that the League has not yet obtained. The
origin of the Institute is interesting. The late Mr. David

Lubin of the United States reahsed that the farmers of the

world could not combine to adjust their cultivation to world

needs so long as they remained isolated and did not know what

those needs vvere. He therefore proposed to the King of Italy

the establishment of an International Institute to study the

conditions of universal agriculture, publish returns, collect and

disseminate information on economic and technical agricultural

questions, and so facilitate production and aid agriculture

throughout the world. The King not only took up the idea

with great enthusiasm but helped to erect the magnificent

building that houses the Institute in Eome, and transferred to

it revenues worth 12,000 a year.

The chief object of the Institute is to prepare reliable reports

of the estimated production of crops and available supplies

throughout the v\'orld, and it was hoped that this information

would prevent the cornering of crops on the one hand and

violent fluctuation in price on the other. Bearing in mind the

extent of international trade in foods and the essential unity

of agricultural science the importance of the information that

the Institute circulates will be understood. It is managed by

a permanent Committee composed of representatives of the

various signatory Governments resident in Rome. From time

to time a General Assembly of delegates appointed by their

Governments reviews the main principles of policy. Before the

War this General Assembly met everv two years, while the

Permanent Committee meets at least once a month and several

of its members devote themselves entirely to the Institute's

work.

At present the International Institute of Agriculture is

organised under three sections : (a) Statistics, (b^ Agricultural

Intelligence and Plant Diseases, and (c) Economic and Social

Intelligence. Each issues a bulletin in several parts, as well

as occasional leaflets and notices to the Press. The Institute

also publishes an annual statistical review of the world's agri-

culture and an annual summary of acfricultural legislation.

Other publications also are issued from time to time. A meet-
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ing of the General Assembly was held in November last and

this was the first for seven years, the operations of the Insti-

tute having been curtailed by the War.

During the War it was impossible for the }>[iiiistiy of

Agric'iuaire to be represented iit Agricultural IShows, but

The Ministr
^'^^^ ^^^^ ^^^^ ^^^S suspended effort was

... . ,^ . resumed and an af^ricultural exhibit was
of Agriculture's ^ ^ . ^ r xi_ i j- a •

i

Exhibits durin^ ^^^n^^ thirteen of the leading Agricul-

-iftft/x « f tural Shows in England and Wales.
1920 : Proposals .... -^r- • . 1

1

fo'' 1921
\\ herever the Ministry was able to

secure adequate representation, the public

response w^as very definite. Not only were farmers present in

large numbers in search of information, but they took full

advantage of the leaflets and other publications that were on

offer.

In addition to a purely agricultural exhibit, the ^Ministry

extended its interest to the horticultural side of food produc-

tion, and was represented on forty-five occasions by an

exhibit either at Horticultural Shows or in leading country

markets. This new^ departure w^as designed in the first

instance for the benefit of the smallholder, whose methods
do not keep pace with his enthusiasms and whose opportunities

for acquiring wider knowledge of sound method are few.

This exhibit has now been enlarged and its scope broadf ned,

and it is sufficiently comprehensive to provide a good deal

of help and guidance, even for the advanced fruit grower.

Among the subjects on which information is given through

this medium are reliable fruit stocks, pollination and

reversion " of black currants, the preservation, grading,

packing and storage of fruit, the history of insect pests

and fungoid diseases, and the value and methods of apicul-

ture. In addition to the ordinary exhibit, a special one

has been provided to show^ the results of investigations of

Wart Disease as carried out at the Potato Testing Station at

Ormskirk. Not only have specimens of diseased potatoes been

on view, but there have been specimens of those immune
varieties that may, when fully accepted by the industry, enable

this country to show a clean bill of health. It is proposed

during the season now about to open to provide an exhibit at

thirtv Aizricultural, Fat Stock and Horticultural Shows.
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MINIMUM PRICES OF WHEAT AND
OATS OF THE 1921 CROP.

The Ministry of Agriculture and Fisheries thinks it desir-

able to explain the procedure in regard to the minimum prices

guaranteed by the Agriculture Act, 1920, in respect of wheat
and oats produced in 1921. These minimum prices will not

affect the marketing of wheat and oats. Every grower will be

free to dispose of his wheat or oats in any manner he may
desire, and at the best prices he can obtain.

Calculation of Minimum Prices.—The Act provides that the

minimum prices for any year are to be such prices for a

statutory quarter as correspond to the following minimum
prices for 1919, w^hich is to be taken as the standard year:

—

Wheat ... 68s. per customary quarter of 504 1b.

Oats ... 46s. ,, 336 lb.

The minimum prices for 1921 will be ascertained and certified

by three Commissioners appointed in accordance with the

provisions of the Agriculture Act. As soon as possible after

the completion of the harvest, the Commissioners will ascertain

the percentage by which the costs of production of the wheat

and oats respectively of 1921 are greater or less than the costs

of production of the wheat and oats of 1919.

The minimum prices for 1919 set out above will then be

increased or decreased by the same percentage as the cost of

production in 1921 has increased or decreased, and thei

equivalents for a statutory quarter of the prices calculated in

this way w^ill be the minimum prices per statutory quarter of

wheat (480 1b.) and oats (312 1b.) respectively for the year

1921. As soon as the minimum prices are certified by the

Commissioners, they will be published by the Ministry of

Agriculture and Fisheries.

Payment to Growers of Wheat and Oats.—No payments

will be due' to producers of wheat or oats unless the minimum
price for wheat or oats as fixed by the Commissioners for 1921

is greater than the average price for wheat or oats for the

seven months from 1st September, 1921, to 31st March, 1922,

as calculated from the w^eekly returns made under the Corn

Returns Act, 1882. These average prices will be published in

the London Gazette as soon as possible after 31st March, 1922.

If the average price for wheat as so ascertained is less than

the minimum price as fixed by the Commissioners, each
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grower will be entitled to four times the dilTereuce for each

acre on which wheat was produced, and if the average price

for oats is less than the minimum price each grower will be

entitled to five times the difference for each acre on which

oats were produced.

It is to be observed that if the average prices for wheat or

oats are greater than the minimum prices no payments wdll

be due, even though an individual grower may have sold his

wheat or oats at less than the minimum price. It is the

average price over the whole country which decides whether

any payment has to be made to the grower and not the

actual price realised by him.

The amount payable to any individual grower will thus

depend on the area on which he produced wheat or oats. The
yield per acre w^hich he obtained, or the price at which he

sold his crop, wall not affect the amount payable.

It will be seen that it will not be known until after the end

of ^ larch, 1922, whether any payment and, if so, how^ much
is due in respect of wheat or oats produced in 1921. Any
payments then due will be made by the [Ministry of Agricul-

ture and Fisheries as soon as possible.

Claims.—No payment will be made unless a claim is made
in respect of the area on which the wheat or oats have been

produced. Forms of claim for 1921 w^ill be issued along with

the forms on w^hich the Agricultural Eeturns have to be made
on 4th June, 1921. The claims must be forwarded direct to the

JNIinistry of Agriculture and Fisheries not later than the

30th June, unless the claimant can show that he became the

occupier of the land after that date, in which case the Minister

may accept a claim made not later than the 1st September,

1921.

The claimant will be required to enter on the form of claim

particulars of each separate field of wheat or oats. *The

number of each field as shown on the 25-inch Ordnance Survey

Map, and the ploughed area of wheat or oats in each field,

will have to be stated. These detailed particulars are necessary

to enable the Ministry and the County Agricultural Committee
to verify the accuracy of the claim.

Copies of the Ordnance Survey ^^Fap on the 25-inch scale

can be purchased thiouuh any bookseller, price 5s. per sheet.

In most districts copies of the map of the district can be

inspected at the office of the County Agricultural CoTumittce.

information as to the number of fields can also be obtained
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at the local office of the District Valuer of the Board of Inland
Kevenue. The Assistant Overseer may also possess a copy of

the map of his parish. In case of difficulty, inquiry should be
made of the Cultivation Officer of the County Agricultural

Committee. Farmers are advised to take steps forthwith to

ascertain the numhers of the fields sown or intended to be sown

with wheat or oats as shown on the 25-inch Ordnance Survey
Map.
Mixed Corn.—Where wheat or oats have been produced

intermixed with another crop, the amount payable in respect

of the area of wheat or oats will be adjusted in such manner
as may appear proper, but the claimant will be required to

state in his claim the quantity of each kind of seed sown
per acre in the mixed crop.

Persons entitled to Claim.—The person to make a claim is

the person who on the 1st September, 1921, is the occupier of

the land on which the wheat or oats have been produced.

Where, however, there has been a change in the occupation of

the land and the outgoing tenant is under custom or other-

w'lQe entitled to harvest the wheat or oats, he will be the person

entitled to claim.

Land Negligently Cultivated.—In any case where it appears

that land in respect of which a claim is made has been negli-

gently cultivated, the payment to which the claimant would

otherwise be entitled may either be altogether withheld or

may be reduced to such extent as may be thought proper to

meet the circumstances of the case.

Penalties under the Act for False Statements.—The attention

of farmers is drawn to the importance of filling up their claim

forms accurately and carefully.

Section 3 (3) of the Corn Production Act, 1917, provides

that:—

If for the purpose of obtaining a payment under this part

of the Act, either for himself or for any other person, any per-

son makes any false statement or false representation, he shall

be liable on summary conviction to imprisonment with or

without hard labour for a term not exceeding six months,

or to a fine not exceeding fifty pounds, unless he proves that

he did not know and could not with reasonable diligence

have ascertained that the statement or representation wa&

false.

Amounts improperly obtained are recoverable by the-

Ministry.
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RESEARCH IN ANIMAL BREEDING.
1.

R. C. PU-NNETT, F.R.S.,

.
Professor of Genetics, Uiuversitji of ('(unhrnlrie.

When Mendel's discovery in heredity, made over 50 years ago,

was unearthed in 1900, it v^as at once cleai' to a few scientific

jnen that a new era in the breeding of animals and plants had

commenced. What the breeder requires is " certainty " in

so far as it is possible to attain it. When a given mating is

made he Welshes to know what is likely to result, and further,

as he is generally of an intelligent and inquiring mind, why the

result is obtained.

Through jNIendel's work and its recent development the

breeder is at last .being placed in a sound position to answer

these questions. Plant breeders have not been slow to take

advantage of the new knowledge. Realizing early the

immensely greater powers of control over the living thing

conferred upon them by Mendel, they set to work to build up
new^ strains of cereals and other valuable plants. It is

unnecessary to detail here the remarkable success which has

already attended their efforts, nor to forecast the enormous
economic gain that must come to the world when the methods
are applied to the produce of vast tropical areas. The rapidity

with which plant breeding stations are springing up in both

hemispheres is evidence of the service which ^lendel rendered

to mankind.

While, however, the plant breeder is now faii'ly embarked
upon bis career of conquest, the breeder of animals tends to

lag behind. Nor is this difficult to understand. The majority

of plants are self-fertilized. It is an easy matter to obtain the

j)nre strains essential for purposes of Mendelian analysis, to

keep them pure, and to purify any desirable new strain that

may be built up. Animals with their bi-sexual mode of repro-

duction are far more complicated things to deal with, and as we
shall see later, the separation of the sexes may in itself intro-

duce complications peculiar to this mode of reproduction. Then
again, plants are cheap owing to their great powers of multipli-

cation. Thousands of wheat plants may be grown for the cost

of a pig. This rapid multiplication of plants renders more easy

the process of Mendelian analysis, and in consequence, man's
power of control over them is enhanced.
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It was proved years ago that Mendel's principles of heredity

apply equally to animals and plants, and the importance of the

subject led the Board of Agriculture some years ago to set aside

a small grant from the Development Fund for research in

animal breeding. The sum allotted, less than £200 per annum,
only allowed of work being undertaken with small animals

such as poultry and rabbits, but this in itself was no disadvan-

tage, for the object of the work was not to improve the breeds

of rabbits and poultry, but to acquire knowledge of the laws

which underlie inheritance in animals generally. In this series

of brief articles an attempt will be made to indicate the drift

of these experiments, and their possible bearing upon economic

problems. Before doing so, however, some account must be

given of the nature of Mendel's discovery itself; this is the

corner stone of our present knowledge, and unless it is clearly

understood, later developments must prove unintelligible.

The essence of Mendel's discovery may best be made clear

by a simple example, from cattle. The breeder knows, perhaps

only too well, that red calves are apt to appear occasionally

even in the most highly pedigreed breeds of Aberdeen Angus

or Holstein. They are rarely welcomed, and in most cases the

breeder would go to a great deal of trouble to ensure that they

never appeared in his herd. He tries to get rid of the taint by

vealing the red calves, but still they come from time to time.

He may try to explain their appearance as a throw-back to some

remote ancestor, and though this may ease his conscience it

does not help to purify the herd. Mendelism enables the

breeder to understand why these red calves appear, and

provides the knowledge which can be used to prevent their

ever appearing again.

Let us suppose a Mendelian analysis of this case to be made

in the usual way. The first step is to cross the red with the

black, and it will be found that the pure black bull crossed

with red cows will produce black calves only (see Fig. 1) . For

this reason, black is said to be dominant to red, which is recessive.

The next step is to mate together these first crosses, or Fl*

animals as they are termed. It will be found that their

progeny, the F2 generation, consists of both blacks and reds,

but not mixtures of the two colours, and if a sufficient number

* For the saVe of clearness in experimental work the cross is taken as thn

point of clopnrtnre. The first cro^s nniinals belong to the first filial = Fl

.i^eneration. Wh "n Fl animals are mated to^rethr-r they produce the 2nd filial or

F2 generation, F2 animals mated together give a 3rd filial or F3 generation,

and so on. Sitnilarlv in the other 'h're'-tion the parents are labelled as the

PI generation, the grandparents as the P2 generation, and so on.
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have been reared, it will be found that the blacks are about

3 times as numerous as the reds. To cover such facts Mendel

devised a simple explanation in terms of germ cells. Red and

black are alternative m heredity because they are alternative in

the germ cells. A germ cell contains eitJier that which causes the

development of black pigment or something which causes the

development of red pigment; but it is in the order of nature

that it cannot contain both. It is not known at present what

these contents are,, but as their existence is recognised a

name must be given to them, and they are usually spoken of

as factors. A germ cell, in our cattle then, contains oith-jr the

factor for black or the factor for red. When an animal breeds

true to a given character it means that all its germ cells carry

the factor for producing that character. All the germ cells

of a true breeding black contain the factor for black, and all

the germ cells of a true breeding red contain the factor for red.

Jjct us refer again to the diagram (Fig. 1). If a red cow is

crossed with a black bull a " red " germ cell from the cow is

bein.^^ united with a " black " germ cell from the bull.

The resultant animal will be black because black is com-

pletely dominant over red, but although it is black it is

not a true breeding black. When such an animal reaches

maturity it produces germ cells corresponding to the germ
cells by which it was produced itself. In their formation

the red and the black factors separate cleanly from one

another, and in consequence half of its germ cells contain

the black factor and the other half contain the red factor. The

Fl animals, therefore, whether bulls or cows, produce " red
"

and " black " germ cells in equal numbers, but owing to the

complete dominance of black, they are indistinguishable from

true-breeding blacks in appearance. Their genetical con-

stitution, as indicated by the output of germ cells, is very

different. The nature of the germ cells produced is diagram-

matica|ly represented in Fig. 1 by the contents of the white

circlps on each animal. When two Fl animals are mated, two

similar series of germ cells, each consisting of equal numbers of

** r'^d " and " black," are brought together.

Normally only a single ovum of the series produced by any

ind'V'd'^nl cow will be fertilised, but the probabilities are equal

of HiiQ b"ing a '* red " or a " black " ovum. If it is a *' black
"

ovnni it is enunlly likely to be fertilised by a " black " or

a " red " sperm. In the former case it will give a true-breeding

hhfk : in the latter it will give a black of similar nature to the
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Fl animals. If it is a " red " ovum it is also equally likely

to be fertilised by a " black " or a " red " sperm. In the

former case it will give a black of similar nature to the Fl animal

;

in the latter case it will produce a red. In considering the caU

thrown by an Fl cow mated to an Fl bull, the possibihty of its

being red is 1 in 4, of its being a true-breeding black 1 in 4,

and of its being an impure black (i.e., a black that produces both
" black " and " red " germ cells) is 2 in 4. If a large F2 gene-

ration from a number of Fl cows mated to Fl bulls were raised,

we should expect the F2 generation to consist of blacks and

reds in the proportion 3:1; further, of the blacks, only 1 out

of 3 would breed true to black in the sense of producing only

black germ cells. The others would act like the Fl parents and

throw about 25 per cent, of reds if mated together.

The truth of Mendel's interpretation can be further tested by

mating what are called " back-crosses," i.e., by mating the

Fl animals back to the parents. Suppose, as is shown on the

left of Fig. 1 that the Fl cow is mated to the pure black bull.

As the cow's germ cells are of 2 kinds, " red " and " black,"

and those of the bull are all black, we can obtain only two sorts

of animals, viz., those formed by the union of a " black " ovum
with a " black " sperm, and those formed by the union of a

" red " ovum with a black " sperm. The progeny will be all

black in appearance, but while half of them are true-breeding

blacks the other half will be capable of throw^ing reds when
suitably mated, ilgain, if the Fl animal is mated with the reces-

sive red as shov^n on the right side of Fig. 1, the germ cells of

the Fl being " black " and " red " in equal numbers, and the

germ cells of the recessive being " red," red and black among

the calves would be obtained in equal proportion. Moreover, all

the blacks so produced would be of the same constitution, i.e.,

they would have the same output of germ cells as the F parent.

No true-breeding black would come from such mating.

For the information of the breeder, the substance of the

matter is that when a definite pair of alternative characters is

being dealt with, of which one is dominant and the other reces-

sive, only three classes of animals are possible : (1) the animal

produced by the two like germ cells, both carrying the factor

for the dominant character : (2) the animal produced by two like

germ cells, both carrying the factor for the recessive character;

and (3) the animal produced by two unlike germ cells, one

of which carries the factor for the dominant, and the other

for the recessive character. (1) is the true-breeding dominant,

i2) the true-brepding recessive, and (S) the impure dominant,
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which, though Hke the pure dominant in appearance, differs

constitutionally from it in producing both " dominant " and

recessive " germ cells in equal numbers. The true test of the

pure bred animal is that it breeds true, and this we cannot tell

from its appearance, but only from the nature of the germ cells

that it produces. Mendel's advice to the breeder is : Think in

terms of germ cells."

If the breeder wishes to prevent the appearance of reds in

his herd he must eliminate the red germ cells, as these may be

carried by blacks as well as by reds. The impure dominant

blacks must be weeded out in order to be sure that red calves

will not appear. -Through Mendelism there is now a definite

test that can be applied to determine whether the black is pure

or not, and that test is to mate with the recessive; so mated, the

true-breeding black will produce only blacks, while the impure

dominant will produce an equal number of blacks and reds. This

of course is a policy of perfection, and unlikely to be put into

practice. Cows in a pedigree herd are too valuable to devote

an appreciable proportion of their progeny to testing operations.

Rut since red calves are never born of blacks, unless both parents

are impure dominants, it is clear that the use of a bull which

had been tested by mating to red cows, and shown to produce

only black progeny, would be sufficient to prevent the appear-

ance of red calves in a herd, whatever the proportion of impure

dominants among the cows. In practice, therefore, the breeder

would be well advised to make sure of the bulls by testing them,

even though he did not trouble about the cow^s. Rut although

nothing but blacks will be produced, the red germ cells will still

be scattered about in some of the cows. He cannot be vsure,

without testing, that an animal sold out of the herd will be a pure

black. Nevertheless if he makes use only of tested l)ulls the

proportion of inrpure dominants among the cows will gradually

decrease, and the possibilities of any beast sold being a true

black will increase correspondingly. If, however, he uses a new
bull without testing it, and it happens to be an impure dominant,

t\ considerable increase must be expected in the number of red

( lives in later generations, for such a bull introduces as many
'•ed " germ cells as " black," and nmst necessarily increase

the proportion of impure dominants in the herd.

Th ^ breeder may reason that, provided the animal brought

into tli^ herd had a good pedigree, why should further trouble be

taken? If its ancestry shows an unbroken line of ])lacks for,

say. the last 10 generations, is it not practically certain that

iK^ne but b' :ck calves will ho thrown? The answer is tliat \hh]]-
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gree is certainly some guide to breeding capacity. An animal
with a line of black ancestry is more likely to be a true-breeding
black than one that has a strain of red in its pedigree, but it

is not a sure guide. The " red " germ plasm may be carried

on by blacks for many generations, without coming into the
open in the form of a red calf. This is illustrated by the imagi-

nary pedigree shown in Fig. 2. The impure dominant cow in

Gen. I carried " red " germ cells, and the red " germ plasm
passes down to her daughter, grandson and great-granddaughters.

II

III

*

o
RED

Fi<;. 2. Illustrating ail imagiiiaiy Pedigree of Black Cattle, \\u\h repi evented

by Squares: Coas.s liy Circles. True-breeding Blacks represented by full black:

impure Dominants, carr\'ing Red, represented half Black and half White.

No red calf appears because all of these animals, except the last,

have been mated with pure dominants. But at Gen. IV a new

bull is introduced w^hich turns out to be an im^pure dominant^

though it may have had only black in its pedigree for generations.

If one of the great-granddaughters of the original cow is mated

to this bull, it will produce a red calf in Gen. V. Had the

breeder tested the bulls used in Gen. HI and Gen. IV by mating

them with red cows a proportion of red calves would have been
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thrown. Had he then substituted for these animals bulls which

threw only black calves to red cows he would have broken the

sequence of the *' red " germ plasm and established a true-

breeding strain of blacks. Pedigree is a rough guide in esti-

mating the possibilities as to whether the black belongs to the

class of true-breeding blacks, or to that of the impure dominant

blacks, but certainty as to the nature of the animal can only be

arrived at by the direct test of mating to the recessive red. By
using only tested bulls the breeder can be sure that none but

blacks will appear in his herd. The true test of the purity of a

given animal for a given character is not in its pedigree, but

the nature of the germ cells that it produces. We now have a

reasonable explanation as to why the " pure bred " beast may
be nevertheless in reality an impui'e dominant.

The relation between the animal and the germ cells that it

produces is the essence of Mendel's discovery, and must in

future form the basis, of the breeder's operations where purity

of breed and character is desired. Where the character depends

upon a single pair of factors, as in the black-red cattle case, the

procedure for ensuring purity is simple; and there are a number
of such simple cases in connection with farm live stock. Many
of these concern coat colours because they are evident and

easily worked out. The polled and horned characters in cattle

form such an alternative pair, the latter condition being reces-

sive.* Horned animals appear in polled breeds in precisely the

same way that reds appear in black breeds, and the procedure for

ensuring a herd true to the polled condition is the same as that

for obtaining a herd of blacks which throws no reds. Further.

Suffolk sheep are liable to throw inferior lambs with brownish

markings in place of black. Records suggest that this character

behaves as a simple recessive, and could be eliminated by the

usual procedure.

The characters that breeders are concerned with are rarely so

simple and distinct as the black-red case in cattle, for the possi-

bilities rarely form a simple alternative paii- as ali-oady described.

Usually they are far more complicated, and all kinds of grada-

tions are possible. Hence arises the question whether such

complicated cases can be resolved in terms of a few^ definite

factors showing a similar scheme of ti*ansmission. Will the

general principle of heredity outlined above serve to cover the

more complicated cases? Is Mendelism heredity, or is there any

other kind of inheritance? These questions will be dealt with

in the next article.

Polled aniiiuils carrying the horned character sometimes show small *• sciirs."

B
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NOTES ON FORAGE CROPS.
Jas. C. Brown,

Vice-Principal of the Harper Adavis Agricultural College,

'Newport, Salop.

A CONSIDERABLE range of forage crops is available to the

farmers of this country, and several of these are well tried and

have been grown for many years. There also exists a much more

extensive array of forage crops, v^^hich, while obviously having

great future possibilities, are at present debarred from being

grown generally, through suffering from one or more weaknesses

which make them uncertain in productiveness, or unsuitable in

use. An extensive field awaits the improver of crops, but the

importance of the opportunity has not yet been fully realised.

Lucerne.—Lucerne may be taken as an example of the

need for improvement in fodder crops, as it seems certain that

this plant could be made suitable to the varying conditions of

soil and climate existing in this country. This crop has a habitat

almost as wide as the wheat crop, and where it succeeds is

unrivailed in productiveness. All attempts to render soil suitable

by manurial treatment seem to have failed, and inoculation by

bacterial cultures has not given very hopeful results, however

effective in America. Throughout the world varieties of thi&

plant are being developed suitable to particular regions, but in

England no variety of this crop has as yet been raised which i&

adapted to the general conditions of agriculture of the country.

In the United States Grimm's Alfalfa, has proved its-

superiority over the common varieties, while a most interesting

series of hybrids of Medicago sativa and Mcdicago Invulina have

been obtained in Canada. It may be hoped that some of the

types obtained by the above crossing may be suitable for eultiya-

tion in Britain, and that they may possess the hardiness and

suitability to the climatic and soil conditions of this country.

Bush Vetch.—Other examples of plants which admit of

improvement are Prickly Comfrey. the Flat Pea and th^> Bush

Vetch (Vicia sepium) particularly the last. This plant is, without

doubt, one of the most valuable fodder plants indigenous to this

country : herbage containing it is sought by cattle in preference

t(» almost all other kinds, and greedily consul med. It possesses.
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a combination of qualities not found in any other pasture plant.

It is extremely hardy, has a penetrating root, spreads rapidly,

and produces heavy crops of high quality- If it could be

developed as an agricultural crop it would solve the

problem of clover-sick land, and further add to our

pastures a crop equal in quality to wild white clover,

and in productiveness to the ephemeral red clover. Sir

John Sinclair speaks of a field in Scotland growing a crop of this

vetch, and giving yields equal to Lucerne. In its wild state it

is a far superior plant to the wild ancestor of the cultivated

vetch, and but for a single w^eakness, would have been to-day

one of our most prized farm plants.

The writer's attention was drawn to the plant many years ago

by the preference cow^s showed for its herbage. Seeds were

collected with a view to sowing a trial plot for grazing or mowing,

but none of the seeds sown germinated. This failure was

experienced by others, some of whom suggest insect attack as

the cause, but it is more probable that the seeds resemble hard

clover seeds.

It is only necessary to picture a field of the ordinary vetch

with a permanent character to estimate the possibilities of this

plant if it could be brought into cultivation. The writer tried

for several years to obtain hybrids of this vetch with the culti-

vated vetch but failed.

Siberian Vetch.—Siberian Vetch {Vicia villosa) is another

neglected species of vetch. It is largely grown in America,

especially on very poor light soils, where it is known as the Hairy

Vetch, and to a considerable extent in Russia and other conti-

nental countries. During the 18th century it was grown to

some extent in England, and its chief characteristics were noted

accurately.

Mills' Practical Husbandry published in 1762 says:

—

" Another species of Vetch, viz.. The Siberian, hardly known I

believe to the generality of farmers in this country, bids fair to

become perhaps the most useful of all fodder : for its stalks grow

to a jTjreat length, and are well furnished with leaves which do

not decay in the autumn like those of the other ^^orts. but con-

tinue green all winter in defiance of the hardest frost."

The Siberian Vetch is semi-biennial in character, and should

be sown after midsummer and before September: if sown in the

spring it produces seed in August and aftcu-wards niaki^s a second

heavv growth which contiTiues until cut down by frost. At the

B 2
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Harper Adams College it has often been growing luxuriantly,

and flowering profusely in November. It is more hardy than
the Common Vetch, makes an earlier growth in spring, and is

more productive of foliage and flower, but the stems are harder

and covered with hairs : also the plant appears to have a less

watery com.position . It yields seed abundantly in England, and
owing to the small size of the seed a large number of plants are

produced per bushel. Further, the plants branch profusely and
fill up open spaces in the crop. Like the Bush Yetch, it will

not hybridise with the Common Yetch.

Vetches.—From the earliest times the Common Yetch has

been a favourite forage crop, and at the present time

is one of the best of British fodder crops. It is especially

valuable for providing keep for sheep, and it makes an

excellent food for horses after the watery period of growth is

past. For cattle and pigs, however, it is inferior to pea forage,

and it has no significance as a seed crop. Yetches need more
support than peas and are more difficult to harvest in good

condition. A very heavy crop of vetch and cereal forage is

liable, especially in wet weather, to rot near the ground, some-

times to the extent of a third of the crop, and to be laid

flat. Makers of silage should consider the Harper Adams
Soiling Crop No. YI, which does not lodge, and can be cut and

carried without difficulty. The writer has not the experience to

offer an opinion as to whether peas and beans are as suitable for

this purpose as vetches, but in America oats and peas are

commonly used.

Another member of the Vicia family which is worthy of the

attention of the plant improver is the Narbonne vetch which

has erect stems and does not require the support of other plants.

In appearance it resembles the bean plant more closely than

the other meml^ers of the vetch family: it is fairly productive,

but somewhat delicate.

Yetches are not well suited for making into hay owing to their

rapid deterioration under adverse weather conditions, the slow

rate at which drying takes place, and their tendency to be

over-run wath mould in the stack. Well made vetch hay is

good fodder, but pea hay is much superior. Yetches pulverise

the soil but to a les^s extent than peas. Tw^o British varieties

are marketed, winter and spring, but the writer cannot

distinguish between them. In 1916 the winter vetches

sown in September w^ei^e killed by frost, those sow^n in
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November survived. Two new varieties have been placed on

the market by the Svalof Plant l^reeding Station, and for spring

sowing they appear to be more productive than the common
kind. They produce more leaf, and there is a difference in the

character of the flov^^er.

The Pea.—The pea has considerable claims to be regarded

as the most important forage crop for feeding to cows and pigs.

For sheep,, in the green state, it is less suitable than vetches,

and if fed in too large quantities will cause stomach trouble, but

the dried haulm is prized by flockmasters for feeding to sheep

folded on roots. At all stages of growth the pea plant is a suitable

food for pigs, a fact which was well understood in byegone times,

as the following statement from Mills' Practical Husbandry

shows :

—

" The farmers of Staffordshire frequently sow on poor light

shallow land, a small white pea, which they never reap but turn

in as many hogs as they think the crop will fatten, and let

them lie upon it day and night."

Peas succeed on a wide range of soils, and can be grown suc-

cessfully in all parts of the United Kingdom. They give the

highest yields of forage on land containing a considerable per-

centage of clay, and they prefer a lumpy tilth to a finely pre-

pared soil. Field peas may be sown for forage at any time from

the beginning of November until the middle of June, and a

succession of pea forage can be obtained by sowing at ii^tervals.

The pea is a useful crop for reclaiming very light soils if sown

early in the spring, while it can be cultivated successfully in many
districts on the New Red Sandstone, where satisfactory crops of

oats cannot be obtained. This land is poor in lime and rich in

magnesia and overrun with the weeds funiitorv and mayweed.

Experiments with Field Peas.—Tn the soiling experiments,

the garden pea was first used, bnt failed entirely owing to an

insufficient root svstem for field conditions. Experiments were

(tarried out later to test the relative value of field peas, with the

following varieties:—Svalof Grinding ])ea. Svalof Concordia,

Svalof Capitol. Svalof Solo, Crolden Vine. Bangalia. Kaiser,

Wisconsin Green, English Gray, Dun, and the ^Taple ]^ea.

Of these the English Gray, Dun and the ^fapl*^ pnn-od the

most luxuriant growers, but the Golden Vino also gave gCK^d

results. All field peas have succulent stems until the flowering

period, but after that time the stems hardc^i rapidly, whereas

those of the garden pea do not become so woody. Tnfinit(^ pnins
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have been taken to improve the garden pea, because of its value

as a human vegetable food, but comparatively little has been

attempted in the way of improving the field pea in England,

although new varieties have been introduced by the Svalof

Plant Breeding Station, and by the experiment stations of the

Department of Agriculture of the Dominion of Canada. If,

however, the wild pea which Mr. Sutton brought from

Palestine is the ancestor of the field pea, unrecorded but

very successful efforts must have been made in the past

to improve it. As in the case of the common vetch, the

cultivated varieties of peas are immeasurably more productive

than the wild ancestor.

Meridelian Experiments.—In the tests made at the Harper

Adams College it was shown that the varieties in general cultiva-

tion in England are the best at present obtainable, and as these

leave much to be desired as fodder crops, a series of hybrids was

made with the most luxuriant growers am.ong the garden peas.

A Mendel ian scheme was planned but the F2 generation was

too complex for the original scheme to be followed up with any

hope of immediate success. The results are interesting.

To give an example, a cross of the Gladstone garden pea with

the maple field pea yielded green, blue and yellow seeded peas,

both round and wrinkled in each case, all of w^hich have been

fixed. As regards vegetative characters, both the parents being

tall, the appearance of a considerable percentage of dwarf

plants was a surprise. The object of the experiment, was,

however, to breed an improved Soiling Pea in the shortest

possible time, and for this purpose fourteen of the most

luxuriant plants were selected, and tested, those possessing

unstable characters or showing weaknesses were eliminated.

The tjipe finally selected has m.uch more foliage and stem, is

a more rapid grower, and is less woody than the field pea.

Attempts made to improve the pea as a soiling crop" revealed

the possibility of improving the plant as a seed crop. Owing

to long and persistent efforts the pods of the garden pea have

been increased in size, while those of the field pea have

remained comparatively small. By crossing with the garden

pea, and making selections, it has been found quite easy to

increase the size of the pod without reducing the number of

[)ods per plant, and types have been established especially

suited to growing in mixture with oats to be harvested for

seed.

Mixed Pea and Oat Crops.—Tt has for long been a practice

in the neighbourhood of Market Drayton to mix peas with the
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oat crop to be harvested for thrashing, but the difficulty has

nlways been to prevent the crop becoming laid. The only

precaution possible is to keep the proportion of peas small.

If the mixture is to be harvested in sheaves, it is necessary

that the pea should ripen in advance of the oats. A mixed

crop of peas and oats is one of the means by which the grain

yield of weak soils can be raised. It is possible to grow the

mixture successfully on soils which will not give a profitable

crop of oats. The presence of peas in a crop of oats seems

to increase the growth of the oats, and particularly in respect

of the size and yield of the ear. The chief drawback to the

crop is the risk of its lodging as a result of the heavy load of

grain it carries.

It is hoped that the new peas, with light foliage, comparar

tively short stem, and early ripening, will help to make this

mixture popular, especially on soils where the oat yield is below

40 bush, per acre. On. really first-class oat soils the mixture

would not be satisfactory. In combination with Duns oats a

mixture of peas and oats gives the heaviest hay crop obtainable.

Cereals..—All the cereals, when cut green, are good fodder

for all kinds of live stock, and there appears to be little to

choose between them; the oat, however, is considered the most

suitable.

Rye is important because of its earliness, and its ability to

grow during the winter months, but unfortunately its period

of usefulness is short, as the stems become hard much more

rapidly than in the case of the other cereals. It is rejected

by live stock after seed formation has commenced. Three

varieties are known in England, Common Bye, Giant Rye,

and St. John's Day Rye. Giant rye gives the earliest and

heaviest crops. i\Iany other varieties exist throughout the r\e

growing districts of the world, but these have not yet boon

tested in this country.

Barley, in its-early stages of growth, is preferred to all other

cereals by sheep which will pick out this plant first in grazing.

For feeding to cattle, however, the awns are a drawback and

are disliked. Barley can be sown later than oats with the

certainty of securing a satisfactory crop. The winter barleys

are most suited for the pur}")ose of fodder cropping. A recent

introduction is ^Fanchurian barley, which owing to its leafy

and rapid growth, appears to have superior possibilities a^ a

forage crop.
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Wheat, cut green, is excellent fodder, and a mixture of wheat
and vetches stands much better than mixtures of barley and
vetches, or oats and vetches. In districts which lie at too

high an altitude to ripen wheat, and where it grows luxuriantly,

it is worth while considering the growing of wheat for

dry fodder to be cut in the milk stage, tied into sheaves, and
dried in the stook. Cattle thrive remarkably well on wheat
straw harvested in the green stage. Browick Grey Chaff wheat,

owing to its hardiness, is recommended, but it is hoped shortly

to put into cultivation varieties specially raised for the

purpose of giving large yields of stem and leaf.

The oat has always been recognised as one of the best

of^the cereals for fodder, particularly the old varieties

such as Clemrotheray, the seed of w^hich can be obtained

in quantity. The modern seed oats are unsuited to the

purpose, because of their habit of growing thinly on the

ground, and their want of hardiness. By far the best

of all oats for forage is the variety known as Duns,

which unfortunately is not in general cultivation. It is

the ideal forage oat, it grows densely on the ground, is leafy,

succulent, tall, and stands well, and it is difficult to imagine

how it could be improved. At the Harper Adams College,

during a year of badly laid corn, a field of Duns oats, although

six feet high, remained erect at harvest time. The ears are

light but large, and the grains long and lean, in consequence

of which it does not give yields of grain on good land equal

to those of the grain oats. A great point in its favour as a

fodder crop is its lateness, and its slow ripening: it remains

gi'een and succulent for a long period. It consists of many

types, and could be made more uniform by selection.

Buckwheat.—Buckwheat has long been known as a useful

forage crop. Mills among other writers speaks well of it. He
says :

—

" Milch cows fed on buckwheat will yield an extraordinary

quantity of milk, remarkably good for making into butter and

cheese, and another advantage attending this pasture is that

it will continue green in the driest time of summer when

other grass is burnt up."

Buckwheat has been grown and fed successfully at the

Harper Adams College in conjunction with peas and rape, and

the writer urges a trial of this mixture by those who have poor

light soil. Buckwheat will grow on the poorest soils, and if

the crop were eaten off by sheep the land would be in a con-
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dition to carry a crop of winter l)arley, even on soils too poor

to give a profitable crop under ordinary methods of cultivation.

Beans.—The bean plant is quite good forage, and is readily

eaten by cattle, even the thick hard stems. Sheep do

not eat the bean plant if other fresh green food is available.

The bean has a special value in forage cropping, as it is the

only forage plant which can be trusted to remain erect under

all conditions, and which can be sown at any season of the

year. For cutting green, the common winter horse bean is

the most suitable. For spring sowing for seed production,

the Mazagan is the most satisfactory. As in the case of the

pea the roots of the bean pulverise the soil and leave it

enriched for the following crops. Tn making mixtures con-

taining beans it is necessary to sow at least one bushel per

acre to obtain the strength necessary to support a heavy crop

of trailing plants.
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THE HUMAN MACHINE ON THE
LAND.

W. J. Malden.

It is not necessarily the strongest labourer who does the most

work or who is the least tired at the end of the day. Much
labour at the present time employed in arable farming is

inefficient, and consequently energy is misdirected. Assuming

that 100 per cent, represents the efficiency of a labourer of

all-round skill , the average for the whole country to-day is

not more than 60 per cent. Something like dG100,000,000 is

paid yearly in wages. Forty per cent, wasted through

inefficiency is a big charge on the laiid and the country. When
several millions of acres went from the plough in the 'eighties

and 'nineties of the last century, and the rural population

largely drifted into the towns and industries, the farmers lost

a big portion of the highly skilled men, and many of their

more promising sons. Koughly 000,000,000 was estimated

to have gone out of farms and land capital in those years, and a

proper wage reward could not be paid to the labourers.

The War made a heavy call on the men of the land, and

many skilled labourers have, as a result, been lost to

the industry. Without skilled labour full farming cannot

be carried on, but what signs are there that anything

is being done to train men to a higher efficiency? Yet the

time must come when much of the land will go out of

cultivation, unless workmen be endowed with more skill. We
are in a fairly mechanical stage on the land, and doubtless

invention will come further to our aid, but though a percentage

of trained mechanics will be required, it seems perfectly safe

to state that in a few years a. highly skilled farm worker will

command very high wages. The skilled man on the land, able

to turn to any kind of live stock, good in the hay time and

harvest, a skilled hedger, in fact not lost anywhere, has become

a very rare man. Tf he can do a few of these things really

well, he can pretty well miake his own terms, and he will be in

. greater demand as years go on.

In many districts labour has so fallen in skill that fa-rmers

have accepted a very low standard, being in fact glad of any-

thing that will see them through at all. The farm worker has

descended very much from a farm artisan to a farm labourer;

he is often possessed of little skill, and having little joy in his



1921.] The Human Machine on the Land. 27

work cannot take the pleasure in it that his fathers did. Work
done in that way becomes drudgery. In saying this one
makes many exceptions. In all ways something is needed to

bring about better conditions, to give the farm workers a

greater interest in their occupation, and to make their lives

more valuable to themselves and to others. Interest must be

aroused in their work. They should be made skilled so that

they may feel an honest pride in their work just as they should

in their play.

Farm Labour as Farm Athletics.—I have always regarded

physical work on the land as farm athletics. This is probably

due to the fact that I w^as reared in a district where work was

exceptionally skilled, and w^here competitions in the arts of

husbandry excited as much interest as a local football match

does to-day. As a native of Bedfordshire, I w^as brought up

under the direct influence and outcome of those remarkable

historic Woburn Sheep Shearings w^hich began tow^ards the

end of the 18th and continued into the 19th century. It w^as

in them that the great effort of the Dukes of Bedford, Coke of

Holkham, EUman of Glynde, and other giants of those days

set themselves to wake up farming from the sleep in which it

had slumbered for some centuries. These gatherings were

notable in that they instituted in a broad manner competitions

by workmen in acts of husbandry. These farm workmen's

competitions acquired world wide repute, and before the 19th

century opened a few county agricultural societies were

founded, mainly to further skill in farm labour. Naturally

from immediate association Bedfordshire inaugurated a

Society; and until quite late in the century when hard times in

farming stopped them for a few years the competitions aroused

the greatest enthusiasm, and exercised a big influence.

Farmers and workmen shared equally in the spirit of emula-

tion aroused, and the county ploughing matches even sixty

years ago were the hunting ground where the large agricul-

tural machinery firms sought men of skill and resource to be

taken to demonstrate the value of their implements and

machines throughout the w'orld. P^uilher, the market gardens

and the seed growing areas in the Biggleswade and Potton

district developed men of skill in the handling of tillage tools.

Thus, in that and the surrounding counties, arose an all round

skill hard to excel. Skill made woik easy to Ihe men, com-

petitions aroused enthusiasm, and enthu.^iasm led men to work

WMth a will. It was not a questioTi of ouo man l)eing sot apart
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to do a particular job; every man expected to be an all-roiuid

hand.

Suggested Inter-County Competitions.—There are many men
farming successfully to-day who owe their success mainlv to

taking- up farms where their predecessors had trained the
men to skilled work. Had they not found them they could not

have trained them. It is of little use to fmd fault with bad
work if one cannot show the man the right way. In rather

a widely varied life on the land I have found nothing so valuable

to me as those few years when I took part in and learned

farm work from the skilled artisans amongst whom fate threw
me, and every youth going on to the land should make as

much study of it as of any other section. I should like to see

teams of young farmers of one county challenging those of

other counties in a wide range of acts of husbandry; inter-

county contests between the farm wwkmen, with a challenge

shield for the best county; and inter-school contests between
schools in different districts. It would be far more exhilarating

than seeing two parishes playing indifferent football ! Few
liave thought what a lot may be learned in farm work in a

village school playground; and how a simple training may teach

much that is useful. All sports and physical work should be
learnt when one is young.

Training in Farm Labour is Easy.—However, training in

farm labour is a very simple thing; and is capable of being

taught easily and systematically. That amongst older men , there

would be opposition to this there is no doubt, and many who
have tried to inculcate fresh methods have met a resistance

which has caused them to discontinue their efforts, as they have

found that sometimes it is better to carry out a bad method

well than a good method badly.

In systematising work I have followed closely the practices

in the more strenuous sports. No matter what the physical

work or sport, no one commences to do it in the right way,

whether it is handling a golf club or a scythe, and unless-

the proper way is shown little skill is obtained. It has to be

remembered that a man is a machine—the most wonderful-

machine in the world—capable of doing any work performed

by the most intricate machinery. He is superior to farm'

animals because they are horizontal machines capable of doing

work only in a straight line forward or backward. Man is a

hinged vertical machine not only doing this, but able to stoop

and lift heavy weights vertically, which a horse cannot do.
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Also he has lateral action; by a heave from his hips and a

shoulder jerk, he can pitch a sack of wheat sideways some feet

clear of himself. He also has linked action tlnough the arms

by which he gets arm swing in association with body swing,

and so can use a scythe or an axe, and throw heavy bodies

from side to side by hand grip. Again, when using a tool

he can get an up and down action from arms and body, as

in pumping or threshing with a flail. He can also pull with

the arms, using body weight. He can utilise the back swing

over the hips, together with the leg drive, as in rowing, hoeing,

or tug-of-war. He can lift upwards as in digging, or pitch

sheaves, or swing a long hedging bill. In fact there is

practically no action or combined action he cannot perform.

His hinges at the ankle, knee, hips, shoulders, wrists and fingers

are under the influence of muscles and tendons, which flex and

give rise to powerful actions, which are often assisted by dead

w^eight, and their proper use takes advantage of leverages; more-

over, with tools in hand a man finds leverage from these as

well as from outside conditions. \A"e do not think of ourselves

as machines until we go in for sports; yet a skilled athlete is

but an expert artisan in an unproductive calling. A man with

skilled training takes little out of himself as compared with

one untrained. It is the same in all farm work; brute strength

is helpful, but a w^eaker man who has got the knack can beat

the unskilled any and every time, just as an old man who is

skilled is worth more on a farm than a young one unskilled.

Putting one's back into w^ork " means much more than

mere exertion, it means using one's force and dead weight to

the best advantage. The greater part of al! heavy work should

be done by the back and legs through leverage and momentum
obtained throuoh the joints or hinges, and to a large extent

these are obtained merely by skill in actuating them, viz.,

learning how to apply them to the best advantage. The arms

and hands are convenient means through which the power is

transmitted to tools, they give " finish " of work, and add

to celerity. Knack is merely a proper «;'0-ordination of mind
and muscle brought to the position where elYort is not needed

to work them together; but one may have a bad knack so it is

necessar}' to learn the correct method of working.

When the best method of working is decided upon, it will

be found that it comprises a certain number of actions to com-

plete an operation: and these actions will be repeated in the

same se(juence in each operation. T have analysed the vaiious
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operations into individual actions, eliminated the wasteful ones,

and taught the others separately. Next they are run together

and operation is linked to operation. As these are repeated

there must be an easy connection between them making a

series of smooth movements each similar, but necessary for

continuous work. We see it in mowing, hoeing (w^hen done

in the proper manner), digging, axe work, planting cabbages,

&c. Finally, the human machine tunes itself up to a speed

compatible with endurance through an average working day.

Need for Intelligent Observation.—However, the human
machine should be made to bring its intelligence to bear, to

realise its powers, and the mechanical forces within it. The
simplest laws of mechanics must be followed. These can be

taught very simply and quickly by simple illustration. It may
be mentioned that little effective work can be done with the

legs straight and rigid. The body and legs must relax, other-

wise the rocking and rolling actions obtainable about the hinges

or joints at the hips, knee and ankle, so necessary to give

effect to body swing, either fore and aft or laterally, cannot be

obtained. They give an opportunity to take advantage of good

footwork and stance—two of the first essentials, as they afford

the opportunity to make use of momentum, and to regain

equilibrium, without which rythmical actions will not be

maintained.

Then again relaxation is needed to allow the body to go

down to the squat or crouch to do any work where stooping is

required, and to do it without a backache—as in cabbage

planting. The body must always have an easy balance or

poise, or it will be overbalanced, so that power is lost and

a proper sequence of actions cannot be taken. It is not

necessary to go near to a man to see if he is working properly;

it is shown as soon as he can be clearly seen. Sufficient proof

is afforded by the fact that a man keeps time with himself

throughout his work. It may be clearly seen whether a man
works inside his work, or uses a tight grip where he should use

the running hand, or uses the ham knuckle jerk in lifting a

sheaf on to a wagon or rick, or is using his body leverage and

not merely an arm lift or swing. Whether he understands the

simple laws of levers as applied to the mechanism of his own
body, has some knowledge of a suitable line of draught, realises

the advantage of using his reach, has a notion of timing an

action or values the effect of wrist work and other points, is

discernible to anyone who has a proper knowledge of skilled

workmanship.
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Simple Instruction.—By simple demonstration all these are

easy to teach to the old or young. It is so simple that it

can he taught to children of almost any age, and could he

taught in any village school playground: moreover, a hoy

leaving school at fourteen could be trained thus in many
necessary forms of work, and be skilled in work, whereas other-

wise he would go on to a farm without skill, and often by

working where poor skill prevails, even after a lifetime on it

would remain inefficient.

That strength is not the ruling influence in effective working

1 recently demonstrated through a cinematograph film showing

girls after three months' training doing very varied work,

including most of the heaviest done on the farm. By the

proper application of their powers they were able to work with-

out undue fatigue, they got the knack of doing the work in

the most effective manner, and they worked with perfect

rhythm.

It may be taken as a pretty safe axiom that if dung is loaded

and spread by long handled forks, if hoeing is done by dub-

headed hoes instead of swan necks, and if hedges are trimmed

back with short (one handed) swaps or fagging hooks, then the

standard of work generally is a low one, whilst the absence

of cabbages in a stock raising district is pretty good evidence

that the men have not learned to stoop without making their

ba(^ks ache. Yet nothing is easier than transplanting done

skilfully. With a proper stoop there is no need for back ache.

In many districts there is not a man who can plant 2,000

cabbages a day, yet after short training they are able to do it,

and find it easy to plant 5,000. Where this is done the crop

is cheaper and more reliable than any other form of root

growing.

fn view of the large number of persons who have come on to

the land wholly unskilled, with little likelihood of training

whereby they will become skilled, whether they come as work-

men, small holders, men from the services, allotment holders,

who are spending energy with small results, one cannot fail

to see the low efficiency on the land. Boys come to the land

as stop gaps with no knowledge, skill, or incentive to work.

Thoy think that a fixed wage now will see them through life,

but without skill it will not. Any training or incentive to skill

is sorely needed to restore and maintain craftsmanship in agri-

rultural labour. It is necessary if th(^ land is to be kept under

cultivation. The significance of this is obvious.
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THE IMPROVEMENT OF PEATY
SOILS.

PAET II.—THE SILTY AND SANDY PEATS.

E. J. Russell, D.Sc, F.R.S.,
^

Director of the Rothamsted Experimerital Station.

In Part I of this article, published in the March issue of

the Journal, j^. 1104, Dr. Russell gave an account of the

True Peats " in low-lying and high-lying districts, and

the method of reclamation.

These soils form a transition between the true peats and true

soils
;
they arise in conditions where bacterial action goes on more

slowly than in ordinary soils, but more quickly than in true

peats; organic matter, therefore, accumulates but without

forming a separate vegetable layer. They may also arise when

a true peat, after drainage, shrinks and finally disappears, again

exposing the old surface on which it had rested.

In general these soils present greater possibilities of reclama-

tion than the peats. They usually have the same defects as the

peats, viz., wetness, acidity and lack of phosphates, but in a less

intense form; it was through these defects that the soil bacteria

were unable to complete their work, and until they are remedied

crops cannot make proper growth.

Silty Peats.—An interesting example of the silty peats is

found in Bodmin moor, Cornwall. The elevation is 800 to

1.000 ft. and the rainfall probably about 40 to 50 in. ; both are

high enough to interfere with ordinary agricultural processes

and with the decomposition of plant residues in the soil, but the

conditions are more favourable than on the higher lying Dart-

moor, and in consequence there is considerably less deposit of

layers of peat. The composition of much of the moor soil is

different from normal agricultural soil in its higher content of

organic matter, but it is by no means as far removed from

normal soil as is peat.

It is possible also that peat may have occurred on some of these

areas, but if so it has been denuded subsequently faster than it

could be reformed. Some of these soils have the composition

shown in the table on the next page.

In all cases except Laneast the surface soil was black, imder-

lain by a band of broken stone ; lower down was a reddish yellow

subsoil. Where drainage is possible there is no insuperable
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Surface Soils Subsoils

Wilsey Down

_ _ _ i

LiiiiCiifit

Down

David-
stow

]

Moor

t'ar^tiii-

haiii

Down

WiNey
Down

1

Lan< ast

Down

David-
stow

Culti- '

vated
Wild

'

Wild Wild Wild Wild Wild Wild

27
1-7

14 1

341
18-8

11-2

Fine gravel

Coarse sand
Fine sand
Silt

Fine silt

Clay

3-2

9-5

26-3

18-1

2o'8
2-4

2r,

G-3

31-:)

20-5

19-1

1-8

12-5

3- '.)

1-8

20- 2

21-3
25-2

4-5

1-6

ir,

15-4

33-9

17-0

31

Kil
ITS
16-4

13 (;

11-0

3-5

2-1

t;-3

32-4

17-0

240
6-0

61
3-9

19-2

18-2

28-4

91

Stones 12-4

Organic matter
Nitrogen
Carbonates
Acidity
Lime requirement
Total potash

(K3O)
Phosphoric acid

(P.O.)

91
0-31

nil

11-9

0-35

nil

present
0-48

0-21

004

151
0-46

nil

present
0-67

0-53

0-10

1

19 5

0-63

trace

!

i

!

17-0

0-48

nil

6-2

0-15

nil

8-6

0-23

trace

121
0-29

trace

difficulty about reclamation; some has been carried out already

on Wilsey Down. The first ploughing is heavy because of the

broken stones, sometimes the work proves even dangerous when

done with a horse plough ; there is less difficulty with a tractor.

More important perhaps than anything else in these high districts

is the selection of suitable varieties of crops. The Cornish oat

—

" American "—is still grown on the old moorland farms as it

has been for 40 years past. Preliminary trials indicate, how-

ever, that some of the newer sorts such as " Yielder " and
" Golden Rain " may prove distinctly better. Phosphates

(superphosphate or perhaps basic slag) should be liberally used to

hasten ripening of the cereals and to improve the feeding value

of the rape and seeds grown for sheep feeding. Nitrogenous

fertilisers and lime are also likely to be efi^ective. There is

much room for carefully considered experiments on the improve-

ment of these soils.

Another group lies at lower altitudes and under a smaller

rainfall ; it offers even better prospects of reclamation
;
examples

are found in the Staddon grits of the Lower Devonian series at

Newlyn Downs and St. Brioch's, Cornwall. Analysis of the soils

gave the results shown in the next table (there are no important

differences between the waste and the cultivated soils').

An example of reclamation of this type of land is seen on Tre-

mollet Down where a tract of 280 acres was taken into
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Newhjn D< n-ns. St. Brioclt's.
Si, Br'iocli'

Suhnoxls.

Waste.
Culti-

vatecl.
Waste.

Culti-

vated.
Waste.

Culti-

vated.

Laboratory number ... 10 11 10 ^ 11

Fine gravel

Coarse sand
Fine sand
Silt

Fine silt

Clay

8- 7

9-2

20-3

24-2

17-5

6-6

7-4

.TO

18-3

27-8

15-3

100

2-4

61
28-9

17-8

20'8

9-3

4-7

8-5

22-8

30-3

12-9

6-6

3-9

7-4

29-4

16-2

21-0

9-2

3-5

7-2

21-3

33-9

11-0

11-5

Stones^

.

20 15 17 24

Organic n)aiter

Nitrogen
Carbonates
Acidity...

Lime requiiement
Total potash (K.^O) ...

Total phosphates ( I'a )

7-6

0-21

nil

present

9-2

0-27

nil

present

9-6

0-23

nil

present
0-06

0-3o

03

9-0

0-30

002
present

0-23

0-55

0-07

6-1

0-10

nil

present
0-37

0-48

0-01

6-9

0-15

nil

present
0-21

0-32

cultivation by the Duchy of Cornwall in 1909-10 at a cost of

approximately £11 per acre. Since the land readily lets at £1

per acre the project has been profitable. The gorse and heather

were burnt, and the land was ploughed; no further treatment

was needed. The chief expense was incurred in making the

road through the land and in setting out and enclosing the fields.

These are of 8 acres each and fenced in with the usual Cornish

earth wall faced with stone, on the top of which hazel and other

bushes will grow; substantial fences are needed to shelter the

live stock. The main feature of the farming is stock raising,

and the farmers usually adopt the following rotation—oats, roots,

barley, seeds mixture—which is then left as long as possible

;

some of it has been down too long and is beginning to be weedy.

The land obviously needs lime which was not applied as part of

the reclamation : spurry, sorrel and polygonium are all common
on the stubbles, but the reclamation has been a complete success.

Sandy Peats.—Numerous instances of these soils occur in

Cornwall, and they are commonly in bad repute. Few people

who know them speak well of the black granite, or as they are

locally called " growan," soils of Cornwall, yet there seems

no reason why they should not be cultivated. Some of them

are very acid—one indeed is the most acid soil the writer has

found in England—but this could be overcome by a safficient

dressing of lime.



1921.] The Improvement of Peaty Soils. 35

The following analyses of soils are taken from the

St. Biiryan's district, between Penzance and Land's End; for .

purposes of comparison the values for a highly fertile potato

soil near Penzance are also given:

—

1 ; t'\ K i( 11 1

M 00 1-.
Near Boscavven. LutlgvaM, ['enhance.

Waste Cul t i val ('(

1

H ighly fcrt

so

ile potato

il.

Fine gravel ...

Coarse sand
Fine sand
Silt

Fine silt

Clav

-

21-0

S-1

4-7

1
-1

9-3

18-1

20 '.J

21-1

8-8

2-2

8-0

16-4

30 -8

17-2

9 2
1-5

Surface.
2-8

9-7

.")7-(J

2 "9

7-4

1-4

Sub?oil.
4-6

1 1 it

ii;-9

9 "4

9 2
1-3

Stones ].-> 10 23

Organic matter (loss

on ignition) ... 11-8 13-2 10-0 8-8 9-4

Nitrogen 0-34 0-39 0-37 0-19 0-19

Carbonate (as calcium
carbonate) nil nil nil 3-2 2-0

Acidity present high present absent absent
Ph value * 4-8 4(; 5-2

Lime requirement f<jr

neutralisation f <>-40 0-73 0-44 none none
Phosphoric Acitl

(P2O,) Total 0-10 f!-08 0-25
I'otash (K.,0) Total... 0-o2 0-2S 0-44

*This measures tlie intensity of the acidity but not tlie ([uantity ;
7-2 is the

neutral point and the lower the Ph figure the greater the intensity.

fThis measures the quantity of acidity and also the amount of lime absorbed in

other ways. The Hutchinson-McLennan method is used.

The soils were all deep, and the subsoils, both at Boscawen
and Trevidder, closely resemble the surface soils; the figures

are omitted for the sake of brevity. Other waste areas in the

district were similar in character to the Boscawen area; the

analytical details need not, therefore, be given.

All that these waste soils need is clearing to remove gorse

and bracken, then deep ploughing, finally a good dressing of

lime and phosphates. The smallness of the difference between

Boscawen waste and cultivated land shows that there is nothing

in the soil to prevent cultivation. There are, of course,

marked differences from the fertile potato soils of Penzance,

both in the soil and even more in the position, but these could

be used for several types of farming and for either small or

large holders.

Note.—References to the literature on this subject may be

•obtained on application to the Ministry. o 2
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POTATO GROWING IN ESSEX.
E. H. CuRRiE, Moulsham Lodge, Chelmsford.

The potato is one of our most important farm crops^ and can

be cultivated successfully and profitably on all soils in this

country with the exception of the heaviest clays. In order,

however, that the best results may be obtained, it requires "good
farming " both as regards cultivation and manuring.

In an ordinary farming rotation, potatoes are taken between

two corn crops, and are a very good cleaning crop.

Cultivations.—The great mistake made by so many potato

growers is to give too little cultivation. They manure their land

well with farmyard manure in the autumn, and also apply a

liberal dressing of artificial manures in the spring. They then

keep their land reasonably clean, and of course are disappointed

if they do not get the maximum yield; but the first, last, and

all-important thing in potato growing is deep cultivation and

l)lenty of it, up to the time when the tubers are forming, when
of course all cultivations should cease.

Useful Hints on Cultivation.—Ploughing should take place

as soon after harvest as possible, to a depth of at least six or

seven inches. A subsoiling plough should come directly behind

the ordinary plough, subsoihng an additional eight or nine

inches. The subsoiling plough should not bring any soil to the

top, but only break the subsoil, getting it into a good mulch

below. The land should then lie open until the spring, and

then, if the soil and weather will permit, it should be cultivated

deeply, preferably by steam tackle, but if steam tackle is not

available, a strong tractor will do the work. This cultivating

should be at least seven or eight inches deep. The land should

then be well harrowed until a level top is obtained. To economise

in labour it should then be ridged with a ridging machine

which makes two ridges (baulks or drills) at each operation, at

the same time sowing the artificial manure. This is a good

way to apply artificial manure, as a little of the mould rolls on

top of the manure, and the seed tuber does not come into direct

touch with it. The baulks should be about 27 inches wide.

Methods of Planting and subsequent Cultivations.—The seed

potatoes should be planted directly behind the ridging machine,

the tubers being covered in with a double-breasted or moulding

plough. One horse should always walk on the top of the ridge

80 as not to displace any of the tubers in the furrow.
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About a week after the planting the ridges should be harrowed

down with light harrows, care being taken not to harrow the

baulks too flat, otherwise the tubers may be disturbed. After

the harrowing they should be horse-hoed (with two horses) to

a depth of six or seven inches between the rows, and then

moulded up with a moulding plough. About ten days or a

fortnight later a shim should be run under the potatoes, taking

one baulk at a time, and shimming to a depth of four inches

below the seed tuber. An implement, commonly known as a

potato shim, is used for this operation. This will put the whole

of the land into a proper mould or mulch. In some cases the

results are very beneficial, but in others when the weather is

very dry, and the ground very rough, shimming would result in a

loss of moisture, and the farmer must therefore use his own
discretion. In a case such as is mentioned above the ridges

ought to be harrowed down again with saddle-back harrows, and

horse-hoed again. The land should then be left until the

potatoes are three or four inches through the ground, when they

should be hand-hoed, all the top soil being moved, whether there

are weeds or not. This should be followed by another horse-

hoeing, and when the potatoes are high enough they should be

well moulded up. This should finish all cultivations.

Manuring.—This is a matter on which there is considerable

difference of opinion, but after many years of practical

experience the WTiter has no hesitation in recommending the

following methods.

As soon as possible after harvest, 15 tons of good, well-

rotted farmyard manure should be applied to the stubbles and

ploughed in. In the spring, just before planting, there should

be applied a mixture of :

—

1^ cwt. Sulphate of Ammonia
5 cwt. 30 per cent. Superphosphate >per acre.

1 cwt. Sulphate of Potash. J

If farmyard manure is not available for the potato crop, a

liberal dressing of organic manure should be given, which

will to a certain extent take the place of farmyard maniu'e.

This organic manure should be either bone and meat meal,

hoof and horn manure, or fish guano, and should be applied

at the rate of about 8 cwt. per acre, while a mixture of IJ cwt.

sulphate of ammonia and IJ cwt. sulphate of potash per acre

should also be applied. The application of sulphate of potash

to light land will be specially beneficial.

Planting.—Planting is an operation which requires more
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attention than is usually devoted to it. Early varieties for the

early market should be planted about ten inches apart, and
main crop varieties should be planted from fifteen to sixteen

inches apart. Care should be taken to see that the s^ed tubersi

are planted v^ith equal spaces between them, as if they are

planted too closely together the plants will be crowded and the

result will be a large proportion of small potatoes. If too much
space is left between the tubers ground will be wasted and

weeds will have a better chance. Some farmers use a marker,

consisting of a wheel with movable spikes which are set to the

required distance and the wheel is then pushed along the

furrows making smiall holes at even distances for the seed

tuberfe. Where such a marker is not available it is a good

practice for the man in charge of the planting to have a stick

cut to the length of the required distance betvv-een each potato,

and he can then measure the distance at which the workers are

dropping the potatoes, and give them a clear idea as to exactly

how much space is to be left between each tuber. Some
farmers plant potatoes at a distance of twelve inches apart,

believing that they will get a larger crop, but while they may
get a larger number of tubers, the total yield of good market-

able ware potatoes will be less; and a good crop of ware

potatoes is what we should aim at.

Boxing.—The boxing of early varieties should be done in

September or October, and the boxes stored in a house or

barn suitable for the purpose. A suitable house must have

plenty of light, with a window or large loop, which can be

opened every day when the weather is open, on each side of

the house, in order to get a proper current of air through.

Under these conditions the potatoes will give hardy, stubby,

purple shoots. Care should always be taken to pack the boxes

correctly; if they are packed too closely, long, white spindly

shoots will be found on the potatoes in the centre of each box,

and this should be avoided (see sketch). The boxes should be

moved at least twice during the period, the top boxes being

put below and the bottom boxes on top.

The boxing of late varieties is a very debatable point. If

the date of planting is to be very late—say the end of April

or the beginning of May—the potatoes ought to be boxed; but

if planting, particularly with late-sprouting fresh Scotch seed,

is to take place between the end of March and the middle of

April, so that the firf# sprouts are formed in the soil, little

iidvantage is to be gained by boxing.
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Seed.—It pays the farmer to sow good seed for all crops,

but the seed is of special importance in growing potatoes. The

benefits derived from change of " seed " are now generally

admitted, but some growers are not sufficiently particular as to

the source of their new " seed " potatoes.

Boxes for Sprouting Potatoes.

It is generally admitted that Scotch seed potatoes yield the

best crops, but still a large number of farmers cling to the belief

that '* once-grown " seeds {i.e., potatoes grown in England from

Scotch seed) will yield crops equally as good as those grown from

seed direct from Scotland. Satisfactory results are undoubtedly

obtained from " once-grown " seed potatoes in those parts of-

the country which have a fairly heavy rainfall, but in the drier

parts (the south-eastern and home counties) far heavier crops

are obtained from Scotch seed than from " once-grown " seed

potatoes, although in a year with a heavy rainfall during the

growing season occasionally the latter will yield crops almost

equal to those obtained from the Scotch seed. These, however,

are the exceptions which prove the rule, that in the dry eastern

counties fresh Scotch seed should be planted every season. Not

onlv in the weight of the crop is the advantage of the n(^w seed



40 Potato Growing in Essex. [Apr.,

to be reckoned, but the crop grown from new seed is generally

more sound and marketable than a crop grown from " once-

grown " seed. Some farmers, while admitting that larger total

crops are obtained from new seed, incline to the opinion that a

larger percentage of ware (large size tubers) is obtained from

once-grown " seed, but experiments conducted by the East

Anglian Institute of Agriculture (see Eeport on Field Experi-

ments for 1914) do not confirm this.

Considerable differences of opinion exist as to the best seed

size, but generally speaking it is found that seed dressed through

a 2-inch and over a l|-inch riddle, although taking a fair weight

per acre, give more satisfactory results than those obtained from

smaller seed, with the exception of the first-early variety,

Epicure, which seems to grow equally vigorously from very

small tubers.

Varieties.—Local conditions largely influence the varieties

which should be planted, but, speaking generally, one may say

that for the production of potatoes for the very early market

Epicure is a prime favourite, followed by Eclipse, which,

although of better quality and shape, and a heavier cropper, is

a little later than Epicure.

It is interesting to note that some growers have reported very

favourably on King George as a first early, and claim that, if

boxed and sprouted and planted at the same time as Epicure, it

gives a large crop of potatoes of good quality equally as early.

Usually, however, King George is grown as a second early, and

should be lifted, as a general rule, not later than the end of

August.

Main crop varieties are always changing, but of late years

King Edward has been a great favourite at most markets in

England, though unfortunately this variety does not seem to

possess enough vigour to grow a really heavy crop, except under

favourable soil conditions and with a fairly heavy rainfall. Arran

Chief is a very good potato, giving a good yield on nearly all

soils, even in a dry season. Unfortunately neither of these

varieties is immune from wart disease, which has become so

prevalent during the last year or two, and growers are turning

their attention to several of the new immune varieties. These

are too numerous to mention in detail, but Great Scot and The

Ally have proved very vigorous potatoes, giving big yields of

good quality tubers. Kerr's Pink is also being grown to some

extent, and has given some very heavy yields. Majestic,

although a heavy cropper, is inclined to be coarse.
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Spraying.—Although the practice of spraying potatoes is

getting more popular, very few farmers realise that, apart from

preventing potato disease, spraying increases the crop very con-

siderably by extending the growing period.

Spraying should be carried out at least twice in the season.

The best times for spraying vary in different parts of the country,

but, speaking generally, the first spraying should take place

during the first fortnight in July, and the second about three

weeks later. In a wet season it may be necessary to give a third

spraying.

Two types of horse-drawn spraying machines are in use—one

for dry spraying and another for wet spraying.

It is claimed that the application of Hquid spray (either

Bordeaux or Burgundy mixture) is more effective than a dry

spraying, but the writer has always used dry spray and found

it very effective. Dry spraying should be done late at night or

early morning, when the dew is on the leaf.

Harvesting.—If the ground is very hard and dry, the best

way to lift potatoes is by means of a potato plough. By this

method the tubers are not bruised, but care must be taken

to have the share of the plough well below the potatoes.

If the ground is reasonably soft, the method of using a potato

digger is preferable. The digger must not be driven too fast,

otherwise the potatoes will be thrown too far, thereby making
extra work for the pickers, and to use a screen damages the

potatoes. In this case also, care should be taken to have the

broadshare of the digger an inch or so below the lowest tubers.

If this is not done, the result will be a lot of split and damaged
potatoes. All damaged tubers should be taken out when
dressing for market, as the market prices naturally depend

largely upon well dressed samples.

Probably the cheapest method of picking potatoes is as

follows. If the crop is good, nine pickers will be required

on c:ich side, but if very heavy, ten will be necessary—in

other words, eighteen or twenty pickers respectively.

The length of ridges should be measured and divided into

ninths or tenths as the case may be, and stakes should be

inserted in the middle of the work, so that each picker will

have his or her equal share. Then each picker should be

f5upplied with five bushel or potato baskets, and three carts

should follow round at regular intervals, the potatoes being

emptied into the carts and taken loose to the clamp.
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Clamping.—This is work that requires careful attention.

The bottom of the clamp should be about four feet wide and
not more than from three to four inches deep. The side of a*

potato clamp should be made as steep as possible, and the

clamp brought to a sharp point at the top. As the clamp is

formed it should be covered with dry wheat straw, well

straightened out, and packed tightly about six inches deep.

The clamp should be earthed up at once if possible—while the

straw is dry. If this is done, with about seven inches of earth,

there will be little risk from frost, always taking care that the

trench outside the clamp is about six inches deeper than the

bottom of the potato clamp in order that the potatoes will lie

quite dry. It is essential when earthing up the clamp to place

a straw ventilation on the toj), at least every six feet. This

will let any heat out of the clamp and the potatoes will keep

very much better.
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THE INFLUENCE OF SIZE AND
CHARACTER OF SEED ON THE

YIELD OF POTATOES.
Redcliffe N. Sai.aman, M.A., j\].D.

In 1920 a preliminary investigation of the above problem was

begun. For this purpose a stock of a new variety* was

employed, which had been grown in Barley, Herts, the previous

year; the tubers had been clamped during the winter and

sprouted in the spring. This main crop variety is well adapted

to this type of experiment for two reasons : it is an exceptionally

heavy cropper and it is extremely resistant to leaf-roll and mosaic.

The tubers are white kidneys, and are immune to wart disease.

This stock was raised in 1911 by the writer in Barley.

Selections of the seed tubers were made by the writer accord-

ing to various grades, and the number of tubers in every pound

weight of seed was carefully checked. The tubers were selected

both for size and weight so that each class was as uniform as

possible.

The classes selected were :

—

Wei(//if of tuber nets.

1.
'

0-4 oz. i.e., tubers to 1 Ih.

2. i :^ „ 12

2-0 „ ,. 8

4. 2 ()
,j „ G „

f>. 4- 4 „ „ „

(;. 5-3 „ „ 8 „

7. ;V0 „ ., 12 .. .. 4| lb.

8. o-O „ „ 12 4^ „

9. Mixeil Heed ol" all sizes.

Class No. 8 was not chosen with the idea of differentiating

the crop obtained from seed so very similar, both in size and

weight, to those used in Classes 6 and 7, but to discover whether

seed tubers which carried much secondary growth influenced

the resulting yield. In fact Class 8 differs merely as to the

pi-esence of secondary growth on all the seed tubers used,

from Classes 6 and 7. The tubers were planted in rows in the

midst of a farm crop of potatoes of the same variety. The part

of the field selected, the soil of which is a medium clayey loam,

is as nearly uniform in quality as it is possible to find in this

part of the country, and was chosen for that reason. Manuring

was the same for the entire potato crop, viz., 15 tons per acre

laid in the furrows on which tho potatoes were planted. The

This potato is not. as yd. on the market.
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distance between the sets was 15 in. and between rows 30 in.

Tubers were not cut.

It is realised that in order to obtain reliable and accurate

results in respect to cropping, it is rightly accepted that each plot

should be repeated several times and the probable error calcu-

lated; this has not been done. Notwithstanding, there is evi-

dence that a very considerable degree of accuracy may be

ascribed to the results obtained. Thus when the ware sized

tubers were used as seed, Classes 5-7, the resulting crops are

12.0, 11.2, 11.8 tons per acre respectively, which is not

only a closely similar result, but one which previous experience

would suggest. The very striking similarity between the average

of the analysed results of the eight crops with that derived from

mixed unselected seed of the same variety (Table IT), would

further suggest that the crops as shown in each of the eight

classes cannot vary much from their true modes. Without

therefore, wishing to stress unduly the results arrived at, the

writer feels considerable confidence that the outstanding features

which will be shortly detailed may be accepted as a general

guide to the solution of the problem in hand.

In Table I the actual weight and number of seed of each of the

eight classes employed are shown. In addition the weight of

the crop returned; the ratio of yield to seed v/eight; the yield

per acre ; the weight of seed used per acre ; the weight of ware

tubers of 4 oz. weight and over, and the net crop after deducting

the weight of seed used are shown.

^

TABLE I.

73 o CD

lass

of

Se(

Tuber.

Weight

of

Set.
Weight

of

Seed

Used

Number

o

Sets.

Weight

of

Yield.

atio

Seed

i

Yield.

Yield

per

Set.

Yield

per

Acre.

O .

f.

«

are

per

Ac

oz.

and

ov

eld

per

Ac

less

Seed.

Pi $

oz. lb. lb. lb. tons tons tons tons

1. 36:11b. ... •44 8-5 304 280 1 33 •92 5-7 •17 2-15 553
2. 12:11b. ... 1-33 29 348 504 1 17-4 1-45 9-0 •51 2^45 8^49

i'. 12:Ulb. ... 2- 3] 248 553 1 18 2-23 13-8 •77 436 130
4. 12:21b. ... 2-66 73 438 756 1 10-3 1-73 10-7 1- 3^67 9-7

5. 12:3 1b. ... 4- 16-5 66 128 1 7-8 1-95 12-0 1-5 2-64 10^5

6. 12:4 1b. ... 5-33 47-5 142 256 1 5-4 1-8 11-2 2-1 3-55 9-1

7.

8.

12 : 411b,

12 : 41 lb. )

5-66 50 141 264 1 5-3 1-9 11-8 2-2 2^82 9^6

Secondary /

growths )

6- 20 53 123 1 6-1 2-35 14-6 2. 8^8 12-2

From this table two facts are evident :—(1) That it is tubers of

2 oz. weight which give the best return of crop, excepting the

large tuber sets with secondary growths. When, however, the
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weight of seed is taken into consideration with the yield, then

the crop from the 2 oz. set is the heaviest of all. (2) That the

crop from the sets with secondary growth is very much gi'eater

than any of the others, which is a fact of considerable interest.

It is hoped that experiments will be continued to ascertain

whether such tuber sets, cut into pieces of 2 oz. weight, would

yield equally good crops. If such is the case, as is very probable,

then there would be great advantage in using such, especially

in view of the fact, as we shall see later, that the tendency to

secondary growth is in no way conveyed by the tuber.

That the sets with secondary growths should have proved

such successful seed is, however, not surprising ; a secondary

outgrowth indicates a high vegetative activity on the part of the

parent tuber, and the outgrowth itself is in the nature of an

immature tuber, which experience has long shown to be the best

type of tuber seed.

Samples taken at random from the crops derived from the

eight classes were analysed into the following groups of tubers :

—

Class a.—Tubers under 1 oz. in wei^lit.

,, h,— of 1-1? oz.

„ c— „ l|-2-6 oz.

„ d.- .V41 „

e.-- f) oz. and upwards.

The results are set out in Table IT.

TABLE XL

Seed Class.

Weight
of

Percentage of Total iu eacli

Crop Class.
Heavy
Ware

d. and e.

combined
Sample.

a. b. c. d. e.

lb.

1. Qnder 1 oz. 32 4-0 50 18-0 37-0 36-0 73-0
2. 1-33 oz. 30-5 5-4 9-7 29-5 19-6 35-0 54-6
3. 2 oz. 29-25 3-45 2-55 .30-7 24-0 39-2 63-2
4. 2-66 oz. 30 5-8 2-33 23-3 26 -(5 41-7 68-3
~). 4 oz. 29-35 9-4 8-9 37-5 20-5 23-9 44-4

(). 5 33 oz. 30 5-0 8-6 28-3 18-3 40-0 58-3
5-4)6 oz. 30-5 4-92 10-6 36-0 23-3 24-5 47-8

s! 6oz. with out-

growths 36-5 5-45 8-2 34-3 24-5 27-5 52-0

Average of

8 chisses 31-0 5-43 7-22 29-7 24-2 33-6 57-8

9. Mixed seed 27 4-55 4-93 25-6 32-5 32-5 65-0

The percentages of weights of each group in each sample varied

within relatively small limits from each other, or from the

control sample derived from mixed seed of the same variety.
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The crop from the small chat tubers produced a greater per-

centage of large ware than those from the heavy seed.

As the value of a potato crop is concentrated in the main on

the quantity of the large ware size tubers formed, it is of interest

to refer to the last column in Table II where the percentage of

the entire crop represented by the tuber of 4 oz. and over is

shown. The highest value, viz., 73 per cent, of the total crop

is given by seed tubers of less than 1 oz. in weight, I.e.. by chats,

so that it would appear the larger the set the smaller the quantity

of big ware. When, however, the fact is taken into account

of the bigger crop thrown by the 2 oz. sets the total yield per

acre of large ware is considerably greater in this than in any

other class. If, however, cut tubers with secondary growth will

yield in the same manner as the large ones of Class 8, then the

advantage of such sets might at least equal that of the 2 oz. set

in the production of heavy ware.

A further analysis was made of the crops from the 8 different

sized sets, as well as one from mixed sets in respect to the

number of tubers in each weight group. Table III shows the

result as well as the weight of the sample, and the total number

of tubers contained in it.

TABLK III.

Percentage of Number of Tubers
in each Class of Yield.

Seed Class.

Weight
of

Sample.

No. f

Tiihers in

Sample.

Under
1 oz.

l-U oz. U-2-6 oz. 3-4 ioz.
5 oz. and
over.

1.

2.

3.

4.

6.

7.

8.

0-44 oz.

1- 33 oz
2- oz.

2-66 oz.

4- oz.

5-33 ()/..

5-66 oz.

() oz. with
outgrowths

4b.

32-12

30-5

29-25

30
29-35

30
30-5

36-5

156
204
159

. 160
207
16(5

205

263

12-8

24-5
14-5

25-

28-8

19-3

18-5

23-5

15- 4

19-6

7-55

6-9

16- 9

15-7

21-5

18-3

24-3

31-0

43-5

28-8

34-8
35-5

37-0

34-3

30-7

11-8

17-6

20-0

11-2

13-2

13-7

13-7

16- 7

13-3

17-

18-8
8-2

16-3
«)-3

9- 6

Average of

8 Classes 31 190 20-8 15-2 31-3 16-5 13-7

Mixed Seed 27-6 154 19-5 11-6 30-5 23-5 15-0

It does not appear that any inference can be drawn from these

figures, except that small sets do not tend tapi'odace any undue

proportion of their like, nor large sets of theirs. There is far

less conformity between the numbers of tubers in the same

groups of the yields from each of the 8 crops than there was

in the case of the corresponding weights of the tubers. This
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result is in luiiinoiiy with a long series of unpublished experi-

ments, which, amongst other things, show that the crop of a

potato plant must be expressed in the quantity cf tuber material

produced, its subdivision into tubers depends on other factors

and is probably influenced by environment. The general

approximation of the numbers of tubers in the classes of the crop

from mixed seed, with that of the average of the eight seed

classes, is a fact of considerable interest.

It will be remembered that seed class No. 8 consisted of large

tubers with secondary growths. A close scrutiny was made

throughout the crops of the 8 classes for tubers exhibiting

any tendency to similar outgrowths. In Table IV the percen-

tage of tubers thus affected in each class is shown. It will be

noted that so far from the crop of seed class No. 8 showing any

excess, it actually has by far the least of such tubers. It is,

moreover, the bigger tubers in each case which tend to exhibit

secondary growth at all. That the tendency to secondary growth

formation should not be conveyed is in full accord with a number

of more critical experiments the results of which will shortly be

published by the wTiter and Mr. J. W. Lesley.

TABLE IV.

!

Percentages of Secondary Growth in each chiss of Tuber.

Under 1 oz. 1-1.} oz. 1^2-6 oz. 3-4i oz. oz ami over

1. 0-44 oz. 8-6 10 2 15-1

2. 1 -33 oz. •. 2 5 4-75 Id 35 33 3

3. 2*0 0/.. 8-7 28-5 370
4. 2-66 oz. 2-5 4-35 6-25 23-r)

5. 4-0 oz. 2-85 1-4 8-3 35-2

G. 5-33 oz.
1

3-55 51 33-3

7. 5-66 oz. 3-95 14-3 21-0

8. 6 oz. with outgrowths..

I

' 2-75. 8-0

Average •5

j

2-5 3-53 10-83 25-8

1). Mi.xeil Soed 15-0 13-9 43-5

It will be seen also, that there is no relation between the

amount of tubers with outgrowths in the same weight gi'oups

in the crops from the different seed classes, excepting that in

the small weight classes the proportion is uniformly low, whilst

in the higher ones it is very variable, but generally high. There

is here no such close relation between the values for the average

of the crops from the eight seed classes, and those of the groups

in the crop from the mixed seed as was found in respect of both
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weights and numbers of tubers—see Tables II and III. It

appears that neither size, weight, nor external character of a

tuber set, influences the phenomenon of secondary outgrowths

in the potato crop.

Although the tendency to produce secondary growth is

obviously not carried on by the tuber seed, nor influenced in

any way by the size of the set, it is, however, clearly a property

of larger, rather than smaller tubers of the crop.

The results of the experiment so far as this first year allows

of conclusions are :

—

1. That although small chats give a great return in proportion

to their weight as seed, and produce as much, in this experiment

more, big ware as any class of seed, yet they are decidedly

uneconomical.

2. The best seed class are tubers of 2 oz. in weight.

3. Seed tubers over 2 oz. in weight give smaller crops whilst

the amount of seed used is progressively greater. The amount
of heavy ware is progressively less both actually and relatively.

4. The tendency to secondary growth formation is not con-

veyed to the crop from the seed tuber. It is a peculiarity of

big tubers and is not directly influenced by the size of the seed

tuber.

5. Seed tubers with secondary growth make exceedingly good

seed, and, apart from the fact that they are large and wasteful

without cutting, the evidence would tend to show that their use

as seed is strongly indicated.

In conclusion it may be noted that the experimental results

as regards the best weight of tuber sets being 2 oz. merely con-

firms general experience. As to the value of tubers exhibiting

secondary growth as seed, it is the custom amongst the allotment

holders and others in this district to use, when cut as seed, those

tubers they exhibited in the local Flower Show for *' largest

size class, and which almost invariably are deformed by promi-

nent outgrowths, in the firm belief that they yield the biggest

crops and earliest crops of the particular variety.
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COMMON SCAB OF POTATOES.
W. A. Millard, B.Sc,

Adviser in Mycology, University oj Leeds.

Every farmer and gardener knows the uncertainty with which,

despite every precaution, he looks forward to the harvesting of

a sound potato crop. 80 many are the fungoid diseases which

attack the potato that it often seems barely possible for the

plants to escape infection from one or more of them. It is true,

that, in the case of some of the worst di-seases, certain protective

measures may be taken which give a fair guarantee of immunity,

but in the case of many others, which, though perhaps less

generally destructive, are often very serious, escape from attack

is very much a matter of luck with the majority of growers.

Two of the most harmful diseases which come into this cate-

gory are Corky and Common Scab. Both are widely distributed,

to a large degree seasonal in their outbreaks, and each is

frequently responsible for great loss in many potato crops,

which, before lifting, appeared free from disease.

A certain amount of experimental work has already been

carried out on Corky Scab, and the results of this together with

the treatment recommended are embodied in Leaflet No. 2B2.

A detailed description of the two diseases, which bear a certain

superficial resemblance to each other is given in the same leaflet.

In the case of Common Scab, little information has been avail-

able, and no treatment could be recommended with any certainty

of success. An investigation of the disease, extending over a

number of years has, therefore, been carried out at the University

of Leeds, and it is hoped that the results obtained may be of

service to those growers, w^ho up to the present have been prac-

tically at its mercy.

A reportl of the experiments has been recently published by

the University of Leeds and the Yorkshire Council for Agri-

cultural Education, and the present article is therefore intended

to give a short account only of the disease with especial reference

to the remedial measures found effective for it.

Common Scab is found in its most virulent foi-ui on liglit sandy

or sharp gravelly soils, and a photograph of the disease as it

occurs on such soils is given herewith (Fig. 1) ; it appears to

a lesser extent on heavier soils and is practically unknown on

peat soil. It is frequently associated with the presence of ashes

in the soil.

i>
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On these grounds, the idea arose that Scabbing was due to

the wounds inflicted on the swelhng tubers by sharp soil particles

with which they came into contact during their growth, and the

disease was thus long known as " Mechanical Scab."

In America, however, so long ago as 1890, the w^ork of Thaxter^

had shown that Common Scab—or Deep Scab, as he then called

it—was due to the attack of a fungoid organism now known as

Actinomyces scabies (Thaxter) Giissow. Although during

recent j^ears it had been assumed that English and American

Scab w^ere identical, Thaxter' s work had never been confirmed

in this country, and certain text books, still in common use,

even averred that " American. Scab," i.e., that produced by

Thaxter 's organism, was almost unknown here. Pethybridge,

ho^vever, carried out experiments in Ireland in 1914 and came
to the conclusion that there could be practically no doubt that

Scab was due to an organism.

3

It thus appeared very necessary to repeat the American work

for Common Scab as we know it in England, and this has formed

one section of the Leeds investigation. The details of the work

are not included in the Report above mentioned, but it is hoped

they will be published shortly.

The results showed Actinomyces scabies to be the cause of

Common Scab, and thus proved the American and Enghsh

diseases to be one and the same. From other experiments, it

was also shown that Scab was not produced by mechanical injury

from sharp soil particles and, with the combination of these

results, the problem of controlling the disease reduced itself

to the simpler one of fighting a fungoid pest, whose charac-

teristics could be studied at will in the laboratory.

Remedial Measures.—The discovery of a remedy for the

disease formed the second section of t*he investigation. Experi-

ments in America on the prevention of Scab appear to have

consisted mainly of attempts to sterihse the soil by means of

fungicides such as copper sulphate, corrosive sublimate, &c.

but, these have not given any results of practical value. Sulphur

has also been tried by various investigators but with indifferent

success.

The only previous English work on the su!)ject is that of Seton

and Stewart ,4 who carried out a series of experiments at the

TJniversitv of Leeds in the years 1904-7 and came to the con-

clusion that " whatever the cause of Scab may he. it would seem

that there is some relationship between the virulence of the

disease and the moisture holding capacity of the soil."
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Later, Professor Seton conceived the idea of increasing the

jnoistiire holding capacity of the soil hy green-inaniii ing, and the

present series of experiments is the natural outcome of this sug-

gestion. Subsequent experiments have shown that the hy])o-

thesis put forAvard could not be maintained, but the treatment

•to which it gave rise, has, for some other reason whiV h will be

-discussed later, given excellent results.

The first experiment in which it was put to the test was

carried out in 191 1 as follows :

—

Two plots, No. 1 and 2, were selected on '^oil known
to produce Scab. On Plot 1 a quantity of fresh grass lawn

•mowings was spread at the rate of BO tons to the acre, and when

this had withered somewhat, it was forked in. Xo dung was

used but a mixture of artificials was applied to each plot.

* Two-thirds of each plot was then planted with clean " sets

and the remaining third with badly scabbed *' sets " of Dal-

housie " potatoes. The plots were then cultivated in the usual

•way.

When harvesting, a great contrast was shown between the

respective crops. That from Plot 1, both from the clean and

scabbed " sets " Vvas almost entirely free from Scab and the

skin of the tubers showed the smooth glossy appearance rarely

•seen except on Potatoes raised on peaty soil.

That from Plot '2 was badly scabbed as usual, the tubers from

the scabbed " sets being slightly worse in this respect than

those from the clean.

The respective yields from the two plots and from tlie difterent

parts of the same plot were as follows :

—

In addition therefore to the main object of the ('\]>erii:j iit.

it is clear that grass provides an excellent uianure for the potato

crop and materially increases the yield. It should i\Uo be noted

tluit the yield given by the scabbed seed fell considerably ^ower

than that froui the clean seed on both plots and on these ;^^i«.uiids.

ihe use of cK^aJi seed is to be advocated.''' Scab on the see*l does

not, however, appear to have much effect on the amount oi Scab

* The scabbed seed was from the same sample as that shown in Figure 1

but was not obtained from tliesame soiuv<' as tlu' clean seed. It is aj.parently

only wliere the scab has attackeil the eyes of the tubers, that the yit Id is

affected so adversely i>y it.

From Clean •• sets." From Sral.hfd •• sctb."

Per acre,

tons cwi.

10 15

8

Plot 1, Green Manured

Plot 2, untreated ...

Per acre,

tons ewt.

18 5

12 10

D 2
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produced in the crop. This experiment with shght variations in

the amount of grass apphed, and in the manner in which it was

introduced into the soil, was repeated on the same plots in 1915,

1917 and 1919 and on some other plots in addition in 1915 and

1919. In every case similar results were obtained.

The dry year of 1919 was the worst season for Common Scab

known in Yorkshire for some time past and the photograph of

that year's results is thus selected for reproduction here (Fig. 2).

In the Report mentioned, however, photographs of the four

years' results are given.

Conclusion.—There appears to be no doubt that the intro-

duction of green organic matter into the soil may be regarded

as a means of securing a clean crop. The amount necessary to

secure the best result will naturally depend on the scab producing

propensity of the soil. Very good results have been obtained

v>dth 10 tons to the acre of fresh material on soil where the

control plot gave a badly scabbed crop.

In estimating the quantity to apply, it should be remembered

that green plants contain approximately 75 per cent, water and

thus the amount of half dry or withered grass required will be

considerably less than that of fresh material. No trials have

been made with hay but there seems no reason to suppose that

thib would not act in the same beneficial manner. The secret

of success appears to lie in securing such an intimate admixture

of the vegetable matter with the soil that the young potatoes form

in a compost consisting largely of the decaying organic matter.

On a small scale, where the land is cultivated by hand, this is not

a difficult condition to secure. The grass may be applied in

different ways. It may be spread on the surface and forked in

before planting or, a part may be strewn in the trenches at

planting time, a further portion added with the soil in filling in

the trenches and the remainder strewn lightly over the surface

and worked into the soil on earthing up.

On a larger scale, where green manuring can only be carried

out by ploughing in a green crop growing on the soil, it is diffi-

cult as yet to suggest by what method it would be possible to

secure an intimate incorporation of the green crop with the top

spit of soil, and at the same time to allow of subsequent cultiva-

tion-. It is not too much to hope, however, that the ingeiiuity

of the pi-actical agriculturist will find some w^ay in which this

difficulty may be overcome and the treatment applied.

In the experiments recorded in the "Report, grass was the

only vegetable substance tested. In another experiment, good



Common Scab of Potatoes. 53

results were obtained by digging in a crop of Eye and planting

the potatoes soon after the operation. There appears to be no

reason, however, why other sources of organic matter of vege-

table origin should not be used wiQi equally good etiect. Leaf

mould is used by some gardeners with good results, and since

carrying out this work the writer has been informed that speju

hops are employed in some localities for- the same purpose.

How -Grass Inhibits Scab.—Various theories were formulated

during the course of the investigation to account lor the preven-

tion of Scab by grass and plant residues, and this part of the

work proved far the most diiiicuit. J^xperiments on it were carried

out concurrently with the repetition trials of the treatment, but,

for a full account, the reader must be referred to the Depari-

mental Eeport. The conclusion there drawn is that the fungoid

organisms responsible for the Common Scab are primarily sapro-

phytic, that is to say, they feed on dead organic matter in the

soil, where they thrive mainly on plant residues and aid in the

early stages of its decomposition. Only when these natural

suppKes of food are exhausted do they become porasitic on the

potato tubers.

It is not difficult to see that this deduction will account for

many of the observations made in regard to Common Scab. Two
of those made earlier in this article may be recalled. Scab is

most prevalent on light sandy or gravelly soils and is practically

unknown on peat soils. In soils of the first type, especially where

these have been liberally supplied with lime, organic remains

tend to disappear rapidly and the scab organisms being left with

a deficiency of food, attack the potato. The introduction of fresh

supplies of plant residues remedies this defect, and may be con-

sidered to act as a decoy for the fungus. The potato crop in this

way escapes attack. In a peat soil, however, large reserves of

organic matter are present naturally, and there is consequently

no fear of the crop being atti^ckod.

Other phenomena relating to Scab, in particular the influence

of lime and ashes on the disease, may be accounted for in :i

similar way. More work is being caiTied out on the subject,

and it is hoped to publish a further report of the experiments in

due course.

(1) " Common Pcab of Pofofocs,'' UniiJersitij of Leeds (ind Yorl-sJu're

Council for Agricultural Efhication, Report 118.

(2) Connecticut Aqric. E.rpt. Station, Report for 1800.

(3) Invesfir/ations on Potato Diseases, 0th Report, Dept . of . biric,

and Tech. Instruction for Ireland, Vol. XV., pp. 41)l-52<').

(4) University of Leeds and Yorkshire Council for Agricultural Education^

Reports ,55, 03, 70.
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DUCKS AS EGG-PRODUCERS.
Oscar C. Brown, B.Sc. (Agric).

With th- high cost of labour and the general depreciation in

the saleable value of their principal products, farmers are finding

it increfi si] J •-']}' necessary to look around for every possible source

of incoiii;. aiid to concentrate on those branches of the farm

which require the minimum of labour. In these circumstances

it is thought that farmers and all occupiers of grass or orchard

land might profitably consider the possibilities of ducks as egg

producers. With proper management the labour expenses are

small and the returns are regular. There is likely to be an

increased demand for well bred stock birds of the best laying

strains, and duck egg production can be easily made tlie source

of a regular weekly income.

Considerable advance has been made lately in the science and

practice of egg production. Many farmers, realising the

increased economic value of poultry, now recognise them as a

distinct branch of the farm, and give proper attention to their

management. This advance, however, has been made with one

section only, for whilst hens have received greatly increased

attention, ducks have been neglected. It is not suggested that

ducks should in any vv^ay replace hens, but that both can be

kept so long as separate sleeping accommodation is provided.

Swimming water is not necessary ; in some circumstances it

may be a disadvantage ; the best laying breeds lay quite as well

without it, and their eggs are as fertile. The general dishke of

the strong, qreen duck egg is sometimes quoted as an objection

to ducks as egg producers ; this is immaterial, as well bred ducks

of suitable breeds lay pearly white eggs which have a ready sale.

There is also a doubt whether the market can absorb a large

number of duck eggs; this remains to be proved, but at present

there appears to be no reason for anticipating a greater difficulty

in disposiniJ- of the fresh, clean, white duck egg than of the hen

egg. There will of course be seasonal gluts just as with hen eggs.

Advantages of Ducks as Egg-producers.

Management.—Ducks require less attention than hens : feeding

is less frequent and more simple. This is especially the case

where grass range is available.

Housing.—There is no need for an expensive house or

scratching shed. If a house is provided it can be of the simplest



1921. J Ducks as Egg-Producers. 65

kind and very cheaply made. CJlass windows, perches and nest

boxes are not jvqiiired, and although bedding is necessary if a

duck-house is used, there are no expenses in purchasing e^Oi-atch-

ing htter.

The writer prefers leaving the ducks absolutelv in the open

as soon as they are large enough to be safe from rats.

Feeding.—Feeding is less frequent than with hens. A wet

mash given late in the day is the essential meal, and only simple

ingredients like ground oats, bran and fishnieal are necessary.

Hard corn is only required if the ducks have not free range or

if their eggs are to be used for incubation.. Variety, which a duck

does not appear to relish, hinders rather than helps egg pro-

duction.

Fencing.—The fencing, which is very expensive for poultry

runs, costs much less in the case of ducks, as wiie netting

8 ft. or 4 ft. high will keep most kinds wdthin bounds.

Depreciation.—Whilst hens are rarely worth keeping after

their second season except for breeding purposes, and aie

less productive in their second season than in their first,

well bred ducks often lay as well in their second as in their first

season, and are usually profitable in their third and sometimes

in their fourth. Being also less subject to infectious diseases,

and generally more healthy, they are less likely to die young

than hens, so that replacement charges are less.

Laying Capacity.—The writer does not wish to support the

extravagant claims of egg laying which are sometimes made on

behalf of ducks, as there have been very few real tests of com-

parison between hens and ducks. He is of opinion that

pullets and ducklets of the best laying breeds average

about the same number of eggs per bird per year, but that

the best ducklets will probably produce more than the best

pullets. Second, third and fourth season ducks undoubtedly

average more than hens of the same age.

Size of Eggs.—Practically all duck eggs are large, being well

over the 2 oz. standard.

Consistent Laying.—Well bred ducks often lay continuously

for very long periods.

Good Autumn Production.—Ducks lay a large proportion of

their eggs when prices are high; if properly managed, their

production after the moult in the autumn may be quite as good

as in the spring. The writer's best records with Khaki Camp-

bells were made in the autumn by second season ducks after

their moult.
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Foraging Capabilities.—Given a good range, ducks will travel

-far and wide and pick up a large proportion of their food.

Small Liability to Disease.—Ducks are more healthy and at

the present time less subject to disease than hens. They seem

to be more or less immune from most of the commoner fowl

ailments.

Hardiness.—Ducks are less affected by rain, snow and frost

than hens, so that they can profitably sleep out of doors.

Damage to Crops.—Ducks do much less damage to farm and

orchard crops than hens, as they are unable to scratch v^dth their

webbed feet and their .bills are too blunt to do much damage

by pecking. They are of great value in orchards for destroying

insect pests.

General Remarks.—On partly arable farms durks are a source

of income which is helped by the w^t unsettled weather which

so often damages arable crops in this country in summer time.

Nearly all duck eggs are laid early in the morning before about

9.BO a.m. This simplifies gathering and makes individual

recording much easier. The colour of the egg shell of the best

strains of ducks is a pearly white. These eggs find a ready

market and usually make al)out the same price as hen eggs:

sometimes in the spring they command a little more. The green

duck egg, however, is less easily marketed, especially in summer

time, and should be eliminated. The flavour of duck eggs from

the best laying breeds is not strong unless unsuitable feeding is

allowed. They are like large white hen eggs except that the

shell is rather more pearly white and the membrane lining is

slightly thicker and stronger.

Disadvantages of Ducks as Egg-producers.

(1) Ducks are more nervous then hens, and easily harassed.

Handling or any change of feeding or treatment are liable to

disturb them, with consequent loss of eggs. ^Moulting out of

season is also more hable to occur in ducks.

(2) Duck houses are more difficult to keep clean than hen

houses.

(3) When ducks are so disturbed that they cease laying, it is

sometimes very difficult to get them to commence to lay again.

(4) Ducks are not so suitable for the back garden as hens.

They lay well in confined runs, but the ground is difficult to

keep clean and the amount of food required is much greater

than when the birds have free range. They are also more likely

to disturb neighbouring households by their quacking.
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The Best Laying Breeds of Ducks.—There are very few

first class laying breeds, but it is probable that the increased

interest taken in ducks will soon lead to the production of sevei al

new ones. Fawn and White and White Indian lUnmers, Khaki

Campbells and Butf Orpingtons are the best and the most popular

at present. The entries in the Stapleford Dyck Test, and in the

Test which the National Utility Poultry Society and the Utility

Duck Glub are carrying out in conjunction with the Great Eastern

Eailway Company at Bentley, seem to show that White and Fawn
and White Indian Eunners have been considered the best layers

and are, therefore, much the most widely distributed. The final

results at Stapleford, however, and the early reports of the Tes*:

at Bentley, show that Khaki Campbells are making a strong bid

for the premier position. It is probable, therefore, that this

breed in particular will meet with an increased demand in the

near future.

Indian Runners, Fawn and White or White, have a very

upright carriage, and clean, well marked flocks are very attrac-

tive. They are good layers of white eggs, but being very small

birds are not of high value for table purposes, though if killed

when 9 or 10 wrecks old they make excellent eating. Birds of

the best strains are very good layers ; some strains have been

rather spoilt because a few breeders have given too much atten-

tion to their show points, and have practised too close breeding.

Indian Runners, especially the white variety, are liable to look

very dirty and disreputable in muddy situations unless they have

clean swinnning water.

Khaki Campbells are larger and less upright in carriage than

Indian Runners. Owing to recent crossing with the wild duck

they are considered hardier birds, and more suitable for an open

air life. The colour more or less resembles mud, and in wet

weather it has not the dirty appearance of the white duck
;
they

are, therefore, a more suitable breed for nuiddy situations and

where there is no swimming water or only limited accommoda-

tion. They average about a pound heavier than Rnnnor ducks,

are better table birds, and are equally as f^ood and possilily better

layers of white eggs. They have been exhibited very s(^ldom and

are bred principally for egg production. The best strains of

Indian Runners and Khaki Campbells are about equally good as

egg producers, but there appears to be a smaller proportion of

poor layers among the Khaki Campbells.

Buff Orpingtons are also good layers, but on the average it

is probable they are not (\u\te so good as Indian Runners and
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Khaki Campbells. They cannot be considered first-class egg
producers until the green egg, now all too frequent, has been

eliminated entirely. This breed of duck is larger and heavier

than either of the above-mentioned birds and serves the dual

purpose of egg production and table use.

Pedigree Breeding of Ducks.—Chiefly owing to the supposed

difficulties of keeping individual records of production, very

little pedigree breeding of ducks has been undertaken, except

by a small number of specialist breeders. More attention is now
being given to this branch of the subject and various methods
of obtaining individual duck egg laying records have been

evoked.

Type of Duck Eequired.—Primarily it is essential to obtain

birds of a strain which has been developed for egg production by

a skilful specialist breeder. The anatomical points of a good

layer seem to be the same with ducks as with hens. The bird

should be so built that plenty of room is available for the digestive

and reproductive organs; breadth and depth of body, width across

the back and between the legs are therefore desirable. Small

boned active birds with sharp, snaky, fine looking heads and

necks, seem to give the best results, especially those with bright

prominent eyes set high up in the skull. The thick clumsy head

and short thick neck are undesirable features. Large, coarse

boned, heavy birds should be avoided.

Housing: Open-air Methods.—There is a great difference of

opinion as to the best methods of housing ducks. The primary

object is to keep them healthy, contented and productive as

economically as possible. Few duck houses comply with these

conditions. It is almost impossible to keep them clean vdthout

a large expenditure in labour and bedding material; the ducks

rarely approve of being shut in at night, and if left alone

will usually remain outside. Mopt authorities insist that a dry

bed at night is essential for ducks: the writer, however, con-

siders that the natural clothing of feathers in waterfowl is so

arranged that their bodies remain dry and warm in wet sur-

roundings. He prefers, therefore, to keep ducks without a house

as soon as they are large enough to escape from rats. An open-

air sleeping pen surrounded by wire netting, is provided instead

of a house, and ducks kept in this manner appear to be more

contented and less disturbed at night. In consequence, the air

they breathe is fresher, they are hardier, healthier and better

breeders. These open-air methods have proved extremely f-uc-

cessful in the case of Khaki Campbells at Appleby, in North

Lincolnshire. When severe wintry weather comes on, the egg
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production of ducks which are housed at night, falls quite a&

iuuch as those which are in the open all the time.

Feeding Ducks for Egg Production.—Ducks should be

induced to obtain as much of their food as possible by foraging.

Foraging is good for their liealth, increases egg production,

and in consequence a smaller proportion of artificial food is

required. It is most economical to feed, as far as it is possible,

on home-grown and home-prepared foods. Fancy and proprie-

tary laying meals are not recommended. 1'ho bulk of the food

should be given in the form of a w'et mash consisting principally

of ground oats, wheat bran, and a reliable fish meal of low salt

and oil content. If free range is available the only other neces-

sities are some shell forming material such as cockle or oyster

shell and drinking water. If the birds are confined in pens a

small feed of heavy white oats or small wheat should be given in

the morning and some vegetable food supplied. Flint grit is

very seldom needed. Barley and barley meal are not recom-

mended for egg production and maize is unnecessary.

Time of Feeding.—When free range is available, one feed

of wet mash each day just before dusk seems to give the best

results. It is a mistake to feed laying ducks in the morning or

at mid-day except w^hen foraging is for any reason either impos-

sible or insufficiently productive. A morning feed removes the

natural hunger, and the ducks no longer have any incentive to

forage for themselves.

Amount of Food.—The weight required per bird per day^

depends on so many factors, and is so extremely variable that it

is unwise to give any figures. It will be found that the rate of

laying, nature and extent of foraging range, warmth and moisture

of atmosphere, and numerous other factors exercise a great

influence on a duck's appetite and requirements.

It is a sound rule to give laying ducks on open range as much
as they will eat w^hen they return in the evening, but nothing at

any other time of the day.

Training of Ducks.—Much depends on th wav in \\liich the

young dueklots are trained. To give the best results it is

t^ssential that they should feel thoroughly at home and settled

by the time they are old enough to comnLence production. They
should, therefore, be taught when still young what to do and

what treatment they must expect later on. The ducklets

should be placed in their permanent laying quarters as soon as

possible after they can be distinguished from the drakerels.

They should then remain there, having the same sleeping accom-



60 Ducks as Egg-Producers. [Apr.
,

modation and the same range for the rest of their lives, if the

best egg returns are desired. Changes made at a later date

are almost certain to result in a serious loss of eggs.

Immediately the dueklets have been put in their perma-

nent laying quarters, they must be taught when and where to

expect their food. They must be made to realise that they

will not be given anything" until just before dark. They
Qiust learn from experience that they can only obtain

food by running about and looking for it, and that quacking

has no effect on their attendant, who must be firm. It

is wise to spend some time teaching dueklets where to forage.

They should first be attracted from their permanent quarters

by scattering a little corn on to their range in the direction in

which it is desired they should go. They must not be allowed

to remain in or around their sleeping quarters. If there are two

or more flocks it is worth while trying to teach one to go in a

particular direction and the other in the opposition direction.

In this way a larger area of ground is covered and a bigger harvest

oi worms and insects is obtained.

Farm Duck Management.—Farmers and occupiers of grass

land will find the following plan worthy of trial. It has proved

Tery successful in the case of Khaki Campbells on a farm at

Appleby in North Lincolnshire.

Two flocks of about twenty layers each may be kept at each

farmyard or feeding centre. One flock should consist of

dueklets and the other of second season ducks. The two

focks must be fed separately and must sleep separately. Two

open-air sleeping pens should be arranged some distance apart,

about 12 to 15 yd. square. They should be situated if possible

in a quiet unused part of the farmyard where they will be safe

from horses and cattle, and if possible they should be on thick-

growing grass. Each pen should be surrounded with strong

wire netting, hung on strong posts, the ends of which have been

dipped in tar. In a fox country the wire should be 8 ft. high

and let into the ground at the bottom; 6 ft. wire will be sufficient

if there are no foxes. Fix a simple gate in the middle of the wire

on whichever side of the sleeping pen is approached most con-

veniently from the food store. Place in the pen a sufficiently

long feeding trough of simple make to enable all the birds to

feed at the same time. Drinking water should be placed

outside only, not inside the sleeping pen, and a liberal supply

of cockle shell or other shell forming material should always be

available. Arrangements should be made for a supply of about
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twenty well bred April or May hatched ducklets. Preferably

those should have been bred and reared on the same farm. If

it is desired to stock a larger number of layers, each flock may
consist of 25 to 30 layers, and 4, 6, 8, or more flocks may be

undertaken. If it is decided to keep the ducks a tliird laying

season, three sleeping pens should be provided instead of two,

for each group of three flocks.

Anyone beginning in 1921 with tlio idea of keeping two small

flocks would then proceed as follows :

—

September 1, 1921. 20 ducklets (Flock A) put in Pen I.

September 1, 1922. 20 ducklets (Flock B) put in Pen 2.

September 1, 1923. 20 ducklets (Flock C) put in Pen 1.

November, 1923. Flock A sold out of Pen 1 when their

autumn production of eggs ceases.

September 1, 1924. 20 ducklets (Flock 1) put in Pen 2 and

Flock B sold in November.

Thus each season a new flock is introduced early in September

to replace an old flock which is sold in November. Each flock is

kept for two whole laying seasons and an exti'a autumn period.

Two flocks inhabit one pen for two or three months each autumn
until the older one is sold. If desired an extra sleeping pen may
be provided, in which case the new flock goes into a clean empty
pen, and the old flock is not disturbed by the appearance of the

new one.

The following is the daily routine of work in connection with

each flock :

—

9.30 a.m. Open gate, count ducks out, collect eggs, shut gate.

Towards dusk, open gate, put mash in trough, count ducks in,

shut gate. Sec that cockle shell in abundance, and drinking

water are available. At regular intervals clean the sleeping pens

as thoroughlv as it is possible and give them a good dressing

of hme.

It is convenient to mix two or three weeks' supply of

mash at one time so that it is only necessary at the time of

feeding to wet sufficient for that meal. 12 to 15 per cent, by

weight of the standard mash mixture should consist of good fish-

meal, the bulk of the remainder can be ground oats with about 10

per cent, of bran. Other foods can be used but these are satis-

factory, simple and are obtained easily. The attendant should

also have a supply of fishmeal which may ho used to encourage

egg production if suitable care is taken. If the ducks are not

laying sufficiently well, or if theio is less natural food available

than usual, a little more fishmeal should hv added to the mnsh.
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If the weather is warm and moist and there is an abundance of

worms, or if the eggs are required for incubation, the amount of

fishmeal should be reduced. If eggs are being freely produced

in April and May in moist weather, it is a good plan to reduce

the amount of fishmeal considerably, so that it is possible to

increase it when the weather gets hotter and drier and less

natural food is available. When the moult commences in July

and August, fishmeal should not be given but introduced again

as a strong incentive to egg production after the moult.

It is advisable to breed and rear at home the young ducklets

which are to become a new laying flock in September. Four

drakerels should be run with each flock of 20 ducks. Whole
oats should be largely fed and less mash and fishmeal given as

stock birds should not be forced. It is easier to hatch duck eggs

under hens than incubators, and April and May are the be-it

months for hatching laying ducks.
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SIZE OF EGG IN RELATION TO
AVERAGE PRODUCTION.

Edwakd Brown, F.li.S.

CuMj.^LAiNTS have been made during recent years of the

increasing number of home eggs below the recognised standard

in size and weight which are placed upon the market. The
ddvent of the commercial poultry farmer, whose main object is

table egg production, and the increased practice of pedigree

breeding for high fecundity may largely account for this

decrease in the size of eggs, although farm eggs have also

undergone a decrease, but in lesser degree. It is the general

practice to use medium-sized or large eggs for table purposes,

iind to reserve the smaller ones for cooking or manufacturing

purposes. Before the War large quantities of eggs were

imported into this country, but these were mainly full sized,

the " smalls " being retained for home consumption. The
import trade has not yet regained its former dimensions, and

home produceis are not, therefore, faced with foreign com-

petition to the same extent as formerly. It may be anticipated,

however, that former conditions will gradually reassert them-

selves, and with the increased number of full-sized eggs which

will find their way on the market, poultry keepers wuU be

obliged to give closer attention to the question of the production

of eggs of reasonable size.

Pullets of all breeds usually produce smaller eggs than do

older birds, especially at the beginning of the laying period.

This tendency is increased the earlier they commence to lay.

Among the distinctive breeds there are great differences in

the size of egg produced. The Minorca hen and Wyandotte
hen are relatively about the same weight, yet the egg of the

former is consistently larger than that of the latter. A similar

difference is observed in the case of the smaller bodied types

such as the Campine and Hamburgh; although both breeds

are of the same ancestry, Campine eggs are larger than those

of the Plam burgh. Many other instances could be given. A
further point of impoitance is that the egg produced by
improved races of poultry as the result of selection and better

feeding is larger than that from the original stocks. The
constant tendency to reversion can only be counteracted by
careful breeding with a view to maintaining size of egg.
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The influences which tend to the production of a greater

namber of small eggs may be briefly summarised:

—

(1) When eggs are laid by pullets at a much earlier period

than the normal, and before the body has attained

maturity; such early laying checks the growth of the

body, so that in process of time, in the absence of

selective breeding, the size of the egg is reduced.

(2) When an increased number of eggs is laid within a

given period there is a tendency towards reduction

in weight; investigations and observations both in

this country and America have shown that in a cycle

of continuous laying each egg is slightly lighter than

its predecessor, and that the maximum is not regained

until a break in laying has taken place.

(3) There are periods w^hen, in certain breeds, over entire

flocks, a marked reduction in the size of egg takes

place. The accompamang graphs illustrate this in

the case of Wliite Wyandottes, Leghorns, Ehode
Island Reds and Plymouth Eocks. Periodical

variations occur which differ according to breeds, but

which, nevertheless, seem to follow a definite rule

of variation within a breed.

(4) The use of breeding stock before maturit}^ has been

reached; birds hatched from eggs smaller than the

full size tend to smaller eggs.

At the Harper Adams Poultry Conference, held in August,

1920, it was advocated by some breeders that market standards

for eggs should be reduced. There seems no reason, however,

for any change from the present 2 oz. to 2.] oz. standard.

A study has been made of records presented in the Eeport

of the 1918-19 Small Flocks Laying Trials at the Harper

Adams Agricultural College, with a view to obtaining data as

to (1) the relative proportion of undersized eggs to the total

production; (2) the extent to which there was an increase in

size during the whole year; (3) whether heavy winter laying

has an appreciable influence upon the size of egg during the

remaining periods of the year; and (4) the relation between

total annual production and the size of the eggs laid. The

breeds selected for observation were White Wyandottes

(33 pens) ; White Leghorns (32 pens) ; Ehode Island Eeds

(8 pens) ; and Plvmouth Eocks (8 pens) . Each pen contained

six pullets. These birds were carefully selected from much
larger flocks, which had been bred with a view to early laying.
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and were from stock which had been reared for several

generations for high nuraerical production. It was expected,

therefore, that a tendency to lay small eggs would be noticed.

Table I gives the percentage of production in each period

of four weeks. An egg per day per pullet is reckoned as

100 per cent, production, and an egg every alternate day 50 per

cent. Table II shows the percentages of first grade egga

(2 oz. and over) and of second grade eggs (all eggs under

2 oz. during the first sixteen weeks aud under 2oz., but not

less than IJoz., thereafter).

Table 1. Perrrn taije^ <if Pro hiction.

Periods. Ltijitoriis. R.L Reds.
Phjinoutk

Rocks.
1. Nov. 8—3(1 16-4 12-9 12-4 r,-2

2. Dec. 1 —28 27-6 28-9 21-2 21-1

3. Dec. 29—Jaii. 25 ... 49-7 f.8-4 55-8 49-4

4. .Ian. 20—Feb. 22 ... 64-1 47-2 08 -5 49-5

o. Feb. 23— Mav; 22 .. 86-7 HO -9 62-9 61

6. Mar. 23-Apl. 19 ... 75-0 73-2 79-8 72-5

7. Apl. 20—May 17 ... 72-5 76-3 79-2 09-0

8. Mav 18—Jun. U ... 58-8 71-3 03 -8

9. Jim. 15—Jul. 12 ... .56-8 0(3-8 60-9 r)0-8

10. Jul. 13— Aug. 9 51-1 59-0 03-0 49-5

11. Aug. 10—Sep. 6

Sep. 7—Oct. 4

48-7 51-9 53-2 49-8

12. 48-7 34-4 49-2 46-4

13. Oct. o—Nov. 2. 51-3 37 T) 43-9 24-4

Table IF. —Pt^rcentcKjes of First (irade (A) and Second Grade (B) E,j<is.

Periods. adottes. Lerjlioriis. R.I. Reds.
Phjiiioatk

Rocks.
A. B. A. P>. A. B. A. B.

Nov. 3—30 41 59 22 88 45 55 00 34
2. Dec. 1—28 02 38 57 43 72 28 r>i 39
3. Dec. 29—Jan. 25 ... 75 25 79 21 90 10 75 25
4. Jan. 20—Feb. 22 ... 78 25 77 23 90 10 71 29

Feb. 23- Mar. 22 ... S2 18 84 10 91 9 73 27
0. Mar. 23— Apl. 19 ... 75 24 85 13 91 \) 77 23
7. Apl. 20—May 17 .. 77 23 83 17 91 9 73 27
8. May 18—Jun. 14 ... 73 27 73 27 Sf, 14 73 27
9. Juu. 15—Jul. 12 ... 81 19 SI 1!> 90 10 79 21

10. Jul. 13—Aug. 9 79 21 7<; 24 Sit 14 71 29
11. Aug. 10— Sep. SC) 14 82 IS S8 12 70 2-1

12. Sep. 7—Oct. 4 85 15 88 12 91 !> SO 20
13. Oct. .5—Nov. 2 87 13 09 31 S2 18 80 14

The accompanying graphs indicate the relation between size

of egg and production in the thirteen periods of the year.

Selecting the 33 pens of Wyandottes for further study,

remarkable variations are apparent in each period. The figures

for these pens are given in Table III below. Two of the ])ens

laid only second grade eggs during the first four weeks. In
one pen the eggs steadily increased in size with the exception
of two recessions, and in the last recorded period (the twelfth)

produced 00 per cent, of first grade eggs; th(^ othe?- ])en v;iried

E 2
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fco a much greater extent, and in the last period the birds laid

only 26 per cent, of first grade eggs. A third pen, which in

the first period produced 17 per cent, of second grade eggs,

lost heavily, and in the fifth period had produced 64 per cent,

of second grades; thereafter it slowly improved, and in the

final month produced 78 per cent, of first grade eggs.

Table III.

—

Relation of Size of Egg in the First Two Periods to

Average Annual Production and Grade of Eggs (Wyandottes).

Fen No.
Percentage of 2nd Grade Yearly Yc(u-Jii Pfr<'' iifi)(jc of

Eggs in first 56 days. Avei^agc. :'iid Groih: Eggs.

33 ... '28-r) 201 33-2

34 ... 53-7 220 30-0

35 ... 57*6 191 39-0

36 ... 56-6 231 39 -5

37 ... No eggs laid 179 6-9

38 ... 38-5 161 13-8

39 ... 54-0 209 13-8

40 ... 83-3 170 11-6

41 ... 67*8 208 1 1
-6

42 ... 11-3 187 8-9

43 .. 80-0 195 35-2

44 ... 66-7 206 28-7

4.0 ... 63-5 235 51-5

46 ... 52-0 183 23-2

47 ... 54-8 176 20-5

48 ... 40-0 181 17-4

49 ... No eggs laid 151 10-4

50 ... 49-2 217 l<>-6

51 ... 15-9 194 12-9

52 ... 30-6 158 6-8

53 ... 11-8 185 12-3

54 ... 76-5 184 46-5

55 ... 22-8 173 15-6

.56 ... 44-0 217 20-9

57 ... 50-0 204 28 -5

58 ... 69-1 204 48-5

59 ... 29-7 205 4-0

60 ... 55-7 191 7-3

61 ... 11-5 185 39-6

62 ... 27-3 199 2-8

63 ... 85-2 163 51-8

64 ... 44-4 204 5-5

65 ... 31-5 261 7 "5

Table IV.— Winter Laying (Srd November—28fit December ) in Relation

to Annual Production and Size of Eggs ( WyandottesJ.

First and Second Feriods. Yearly Averages.

No. of No. of . Average No. No. of Percentages of

Eggs. Birds. 0^ Eggs. Eggs. 2nd Grade Eggs.

12 165 8-5

1 to 10 66 5 190 28-2

11 „ 20 78 13 192 22-0

21 „ 30 30 22 206 26-7

Over 30 12 33 230 18-2

As it is unsafe to draw conclusions from the performances

of single pens, results have been collected of the number of

e.ogs laid by groups of pens during the first two periods

(November and December) , in order to determine the extent
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to which the size of eggs over the whole year is related to

winter jHoduction. The results are given in Table IV.

The relation between the total annual egg production and

the size of egi;" is shown in Table V.

Table V.

—

Average Egg Pro<hirJiou in R'^lafion to Size of Egg.

(r fotip. rcrcentmjr of

Xo. [f ^-'.ni'^-
Xn. nf r.inh. . / vci'dAjc Production. 2iul Grrule

151- to 160 12 155 8-6

1 () I „ 170 18 164 25-6

!71 ,, 180 18 176 14-3

181 190 36 183 24-6

101 ,, 200 30 191 19-7

201 210 48 205 24-7

211 ., 220 12 217 20-2

221 230 6 220 :^0-0

Over 230 18 235 32-6

The percentages of production as given in Table I indicate

that, bv relection and efficient management, a steady output

of egg:- can be maintained throughout the entire year. While
the maximum is attained during the spring cycle (February-

j\[ay) , the variations at other periods are less than might have

been expected. It will be noticed that Leghorns did not

compare favourably with Wyandottes, Rhode Island Reds and

Plymouth Rocks, a matter of surprise, considering that Leg-

horns are non-sitters, whereas the others are usually sitters

during the fifth, sixth and seventh periods.

Table II is worthy of study. It will be noticed that while,

there are considerable variations in accordance with the

season, yet the variations seem to follow a consistent rule.

The proportion of eggs failing to reach market standards is

considerable. In this respect the Rhode Island Reds show

the most marked improvement from the first period.

The graphs show that size of egg increases with greater

production, although not in relative proportion, during the

earlier periods of laying, and that during the later periods,

when production declines, the size of the egg is maintained.

It is further shown that all breeds lay smaller eggs in the

first two periods, and that the increase therefore takes place

after the first eight wrecks.

From Table IV it would appear that, with the exception

of the two pens which produced no eggs in the first and

second i)eriods, and gave the lowest arniual averages of second

grade eggs, there is no affinity between winter laying and the

percentage of second grade eggs. The eleven pens of

Wyandottes which laid an average of 5.1 eggs in the first

and second periods, gave over the whole vear an average of
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28.2 per cent, second grade eggs, and the two pens which pro-

duced 33.2 eggs in first two periods laid 18.2 per cent, of

second grade eggs.

On the other hand, with notable differences, it would seem
(Table V) that the number of second grade eggs laid is

influenced by the total annual egg-laying capacity; the larger

the annual production the greater is the percentage of second

grade eggs.

Further evidence is obtained by a study of the details from
records of pens of White Wyandottes given below.

Four Pens producing an Annual Average of 220 Eggs and over.

First Period. Percentage of Tflio/e Year.

Eggs. Last Period. ' Eggs.

23 17-8 64 1-6 220 80-0

36 7-5 80 26-0 231 39-5

45 3-2 89 73-0 235 51-5
65* 15-3 51 12-0 261 7-5

* This flock quickly improved, and maiutaiiied a liigher i»ro-

portion of 1st grade eggs.

Five Pens producing an Annual Average of 180 to 190 Eggs.

42* 8-83 18-9 57-1 187 8-9

46 3-5 42-8 17-2 183 23-2

53t 0-0 0-0 3-1 185 12-3

54 3-0 72-2 40-4 184 46-5

6U ... .
3-0 16-7 21-8 185 39-(;

* Until the last period the percentage of 2nd grade eggs was very low.

t 1
1 '76 per cent. 2nd grade eggs in second period.

i Average of 2nd grade eggs greatly increased, being 64 '4 per cent, in

fifth period.

In only thirteen instances were all the eggs produced

within any one period of first grade standard. Of these,

one was in the third period, one in the fourth, one in the

fifth, two in the seventh, three in the ninth, two in the

eleventh, one in the twelfth, and two in the thirteenth period.

In the large proportion of cases, where small eggs are laid

during the first and second months, the size of the egg is

below standard during the remainder of the year.

The figures submitted, so far as the four breeds dealt with

are concerned, would clearly show^ that, while early laying

has, in the majority of cases, an influence upon the size of

eggs throughout the year, and also on total productivity, yet

there are enough exceptions to indicate that size of egg is

largely a matter of breed or strain. In order, therefore, to

obtain a standard sized egg throughout the year, attention

should be devoted to the production of a larger egg during the

winter. Size should not be entirelv sacrificed to numbers.
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GOVERNMENT ASSISTANCE TO
HORTICULTURE:

ITS LIMITS AND ITS ]^0SST]^>]L1T]ES.

Wm. J. Lobjoit, O.B.E.,

Centroller of Horticulture
,
Ministrij of A'jrtculture.

Expectations as to Goveriinieiit assistance to horticulture are

not infrequently based on a failure to appreciate what are and

what are not the functions of a Government Department. In

the demands and criticisms which one hears and reads there is

evidence of two distinct and divergent lines of thought among
growers as to w^hat the Ministry should do and what relationship

it should maintain to the industry.

There are those whose conception of the whole duty of Govern-

ment is expressed in three words: "Let us alone." The

persistent neglect of agriculture, wdiich in past days was the

occasion of almost universal grumbling, is now looked back upon

'with wistful regret as a paradise lost. Most people, however,

have come to realise that modern society has grown too complex

for Government to adopt the role of merely keeping the ring

while competing interests tear each other according to the law^

of the jungle : the community in general looking on and taking

its chance, whether of benefit or suffering. You cannot bring

back the water that has flowed under the bridge, nor can you

put back the hands of the clock. During the years 1914 to

1918 civilization sailed into a new latitude and it has had to

set its chronometers to a new Meridian. There is a changed

atmosphere ; there is an expanded outlook ; there is a new philo-

sophy of life, affecting those who think and those who exist

without thinking. You cannot go back to the untrammelled

individualism of the isolated country-side. The functions of

Government are extended and extending by force of a world-wide

impulse. On all hands there is the regulation of hberty in order

that the essence of liberty may be preserved. There are. how-

ever, those who expect Government to do almost everything for

them : a mental condition begotten of the nightmare of the war

period when Government invaded the verv altar places of home
and in the manifest impotence of individual effort men looked

to Government for deliverance. Just as th'Me is the call so there

are the limits to what a Government can do for TTorticulture.

It can neither sup])ly capital, nor individual initiative. It
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cannot find judgment nor give financial prudence. It can make
knowledge available but the acquirement must rest with the

individual. Nor can it—and this seems to be the chief note in

much criticism that has been passed on the Ministry—deliver

growers from the necessity of facing up to the competition

of produce from overseas. The fiscal policy is for the country

through Parliament to settle.

Association of G-rowers.—There is. a range of subjects in

which growers in combination can do what the individual acting

alone cannot.

Among these are questions of railway and other transport,

markets, matters requiring agreement upon a common policy

for the industry. Growers, in co-operation with the Ministry,

can combine for conducting experiment and research as is done

at Lea Valley and Mailing. Last but not least, growers can

always participate in the exhilarating sport of criticising and even

of fighting the Government. There is still left a wide territory

which can only be occupied by Government action.

Government Action.—But Government action does not neces-

sarily mean—though it is generally taken to mean—action of

the policeman type coming with a summons in his pocket-

There is that wider and much more general police action of pro-

tection against the aggressor, of safeguarding interests menaced

by the evil doer, and there is action of the " fire engine " type

which comes to preserve property threatened by destruction.

Whatever in the past may have given occasion for suspicion of

Government action and given rise to resentment of the visit of

an. inspector as an invasion of the liberty of the subject, it is

the anxious desire of the Ministry to dispel suspicion and to

prove itself to be the friend of every section of the industry, the

co-operator in every useful development, the protector of its

interests against every assailant—its eyes in the investigation

of problems and its intelligence wing in research.

To secure that this shall be so, elaborate arrangements have

been made for frequent consultation between the Ministry and

representatives from all branches of the industry. There is the

Horticultural Advisory Council with its Sub-Committees of

Nursery, Fruit and Vegetable Growing. Glass House, Marketing

and Distribution, Bee Keeping and Willow Growing.

At the foundation of a horticultural policy is the question of

statistics. Probably no industry in the country stands in such

an unfurnished condition in this respect as does that of horti-

culture. That the industry is important— that it represents the
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investment of niucli capital, and gives employment to large

numbers, everyone knows—but who can fix precise figures to

the general statements'? Yet to know the dimensions of the

industry is surely a reasonable pre-requisite to defining a poUcy

in regard to it. It has been said that the value of statistics to

a Government Department is patent, but what benefit can they

be to the grower? It is very much like stating that anyone can

see the 'value of diagnosis to a physician ; but what benefit can

it be to the patient? In the recent inquiry as to railway rates the

absence of accurate statistics has weakened the case for the

industry. There are violent fluctuations of prices for vegetables.

Is the cause over production or lack of transport or faulty distri-

bution? Statistics alone can prove it. In times of glut, too,

is importation the cause or is it a question of reorganising trans-

port? Statistics are necessary before an answer can be given.

No doubt at the mention of statistics the grower sighs and says

" More forms." But here his fears are groundless—for though

there must be the filling of schedules, expert assistance for this

purpose can be given from Committees comprised of representa-

tives of growers' organisations, the County Horticultural Staff

and the inspectorate of the Ministry. The schedules are the

product of conference between the national organisations of

growers, the Horticultural Advisory Council and the Ministry.

They are designed to obtain an accurate, detailed record, in the

first instance, of fruit growing of all types in the countrv and

of the nursery and glass house industry, with provisions for

building up a system of reliable forecasts of the fruit crop,

obtained in time to give warning to growlers overseas when
there is a large crop in this country.

The collection of statistics on the lines above indicated has

been deferred for the present in view of the need for economy.

Plant Hygiene.—If an accurate diagnosis of the conditions of

the industry is the foundation for a Horticultural policy, the

next step will be to take measures to defend the horticultural

stocks of the country against the attacks of diseases and pests.

These can either be brought into the country upon imported

produce or can be spread by the distribution of home gi'own stock

as carriers. In the first case dealing with imported produce is

necessary, and here it is evident the industry is dependent upim

sympathetic Government action. The matter is not an easy one

in any case, and is made more difficult by the disagreement

among experts of how best to do it. The provision made and the

powers taken to prot(M-t the live-stock herds against infection.
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form some analogy of the course that may be talven. Inspection

and certification by the authorities of the exporting country,

where an effective system for this purpose exists, and where it

does not, inspection at the port of landing before distribution in

this country, form the basis of the plan with, in the background,

the power to prohibit importation altogether, where such a

drastic measure becomes necessary.

Next in importance is the health of the home stocks. Growers

can be assisted in this matter by means of inspection of nurseries

so that in all cases where it is possible to do so a certificate of

health can be given, which the holder may use and quote to his

clients, and powers to secure punishment of those who, reckless

of the damage they may do to the industry and the community

at large, send out plants seriously affected with diseases or pests.

This fight for health has become a vital matter to the industry.

With the relative position attained by costs of production and

the wholesale price obtained for produce, the saving of the waste

seems to be the only way of escape for the grower.

Purity of Stock.—Xext to health comes purity of stock and

fidehty to type. Notwithstanding the laudable and costly efforts

made by our nurserymen and seedsmen to improve and to fix

standard types, the battle has yet been scarcely moi-e than an

affair of outposts, but the lines have been pretty clearly laid down

and much useful ground covered at Mailing. Experiments with

regard to Strawberries, Raspberries and other fruits are now

being conducted at Long Ashton. but there is scarcely a form of

fruit or vegetable produce in which the field for investigation, in

this respect, is not almost unlimited. Then there is the matter

of production of new tYj)es which has hardly yet been attacked

in a comprehensive and scientific manner. In all these matters

the Ministry so far as its resources permit is ready to lead the

way for the industry, so that the problems that are constantly

arising may be effectuallv tackled.

Value of Fruit Shows.—All this is in tlie production line.

The more efiicient and successful you make production the

greater the obligations imposed upon you to find an outlet for

the consumer. Here again you come into almost uncharted

territory and the iMinistry can offer to the industry services

that cannot be substituted. It is proposed to make a beginning

with apples—it is safe to assert that the general public is

ignorant of what the home commercial grower can produce of

this frnit.
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The series of coiniuercial fruit shows which began with Kent

and has gradually been extended to other fruit growing centres

has already served to quicken the interest and stinuilate the

spirit of emulation among fruit growers. These shows s^rve to

afford information of what the more progressive and scientific

growers are accomplishing. They are dispersing the old idea

that any grower can gain by a policy of selfish seclusion
;
they

serve the purpose of education by bringing the gi'owers together

for mutual counsel, and for the discussion of topics of general

interest
;
they afford stimulus from the sporting spirit of com-

petition
;
they serve to enUghten the public of what home

growers are striving for, and they demonstrate what with skill,

courage and persistency the most advanced have accomplished

;

they serve also to concentrate attention on those varieties of fruit

which are best calculated to meet the public taste. But shows

in fruit growing centres are insufficient. It is necessary to have

a crowning edifice in London where entries which have obtained

a prize in the Provincial Shows may be brought together and

re-staged in competition with one another—if possible for some
substantially attractive prizes for the best among the best.

The home grower has hidden his candle under the bushel too

long. Too long has he neglected advertisement. It is a modesty

which is not convenient, and it has given long measure to the

illusion that if fruit that is attractive for the table is desired, one

must get it from overseas supplies. The undoubted excellency

which home grown fruit has attained, has yet to be brought home
to the citizens of the metropolis and the provincial capitals of

industry. This is a matter in \vhich Government support can

be helpful to the carrying out of any extended enterprise. It is

satisfactory to note that arrangements are well under way for

the organisation of a show of commercial fruit in liondon in the

forthcoming summer on n scale such as has never been attempted

before.

The commercial fruit show in the fruit growing area may be

called " educational "—this to be held in London may be called

a " demonstration " show. It is fitting that the fu'st demon-

stration show should be held inTjoiulon—the hub of our Empire.
It is w^ell to enlighten the citizens of the metropolis first—but it

is not enough to do this and stay. The teeming populations of

our commercial and industrial centres are euually unenlightened

in this respect, and it is part of the proposed plan in subsequent

years, to hold a drmonstiation show in i^uh (^f the ])rincipal

provincial cities.
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When the home grower has by these means demonstrated to

the British piibHc that he can produce fruit of the finest quahty
and present it in a manner to suit the most relined taste, there

must be set on foot a campaign of propaganda to secure that the

home grown fruit shall have its full and rightful place in the

dietary of the people. It must strike anyone who gives the

matter a moment's thought that this is most assuredly not the

case at present. Without referring to ordinary domestic uses,

it is sufficient for the moment to ask the question : at how many
dinners or banquets, even of the highest class, does one see a

provision for dessert of such a nature as to en(?ourage the con-

sumption of home grown fruit? The order of events must be

first the demonstration of what the home grower is accomplishing

and then the propaganda to extend the use.

Grading and Packing of Fruit.—The encouragement of an
extended culture of fruit must have its counterpart in the propa-

ganda to encourage the extended use of fruit, which, if it can be

attained, will justify itself not only upon economic grounds, but

on the higher plane of health. These considerations involve the

form of package to be used, the lines on which fruit should be

graded and the methods of packing to be recognised, the standard

of quality, and any possible limitation of the varieties to be

recognised. As a beginning has to be made, it will be well in

the first instance to confine attention to the apple, which is the

most widely used of any form of fruit capable of being grown

at home. It is common knowledge among growers and all who
deal with apples that the popularity which the imported apple

has attained in this country is due to the use of a standardised

package selected because of its suitability for shipment purposes,

the adoption of a consistent system of grading which has been

imposed by Government action, to scientific methods of packing,

and to a high condition of soundness in quality, while the con-

tinuity of supply which results from concentration upon a com-

paratively few varieties of ascertained quahty has added to these

other advantages and given to the imported apple a distinct lead.

The Ministry does not wish to impose upon the trade the use

of any form of package, but would rather that the trade fand,

by the term " trade " in this connection the Ministry under-

stands not only the growers, but wholesale salesmen and retail

distributors), should come together and arrive at an agreement

as to what packages should be standardised. The same system

will apply to the other items of grading, packing, standard of

qiiRlity, anri of recoo^nised sorts. TTpon each of these matters
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tlie industry is asked to come to an agreement. When this

measure of agreement is obtained, the next step to consider is

how to put it into practical operation for the benefit of the

industry and the country in general. There are those who favour

legislation, giving to the agreement arrived at by the trade, the

force of law, but this would not necessarily be the best method

of securing tlio willing co-operation of the growers, and the popu-

larity of- the method. A far better method would be to make

use of the motive of self interest and by the voluntary co-opera-

tion of the growers themselves, demonsti-ating the advantages of

the system. To effect this an authorised label to be used only

for apples which are packed in the manner agreed to by the

trade and authorised by the ^Ministry might be adopted. The
label could be issued by the ^Ministry to orj^anised growers

under a guarantee to observe certain conditions.

These conditions would be (1) An authorised system of giading;

(2) An authorised system of packing
; (3) An authorised standard

of quality; and (4) A recognised commercial variety. The label

would bear, distinctly marked on it, the grade, the number of

weight of the contents, the variety of the apple, and some

distinction mark to identify the grower. The label would thus

be a symbol to all buyers of honest fruit.

The apples of any one variety whether grown in the North,

South, East or West of England, packed according to these con-

ditions and of the same grade would be so similar that they

could be stacked together in the market and sold in bulk. A
buyer would thus have the advantage of continuity of supplv.

which at present unfortunately only goes w^ith fruit grown over-

seas. The saving of labour and p>pace to the salesmen in busy

markets is evident, and some mi^ht be reflected to the grower

in nMluced salesmen's charges. The main advantages to the

grow(n", however, would be that ruinous slumps would be a\oifled.

As all sales would be fi'om standai-d samples Tin individual con-

signment need hv nci^lected. An auxiliary to this policy would

be the taking off the market of all scabby and misshapen

apples which now tend to lower the price and to s])oil the home
grown ap])les. and tlic use of such fi'iiit in nia nnfactnre.

Tt may be nuMitioned, in conclusion, that by the Agriculture

Act, by tlie legalising of wdiat is known as the " Evesham
custom " and by othei- ])rovisions. long-standing gi'ievances of

which commercial horticulturists complained, are removed, and

to the encouragements to the (Extension of intensive cultivation

described above is now added that of a larojer measure of security,

for capital inv(^st(Ml in iin])i'ovem(Mits of tho holding.



78 " Isle of Wight " Disease of Bees. [Apr.,

''ISLE OF WIGHT" DISEASE OF BEES.

The disease of bees called Isle of Wight " disease has

recently come into prominence on account of some interesting

papers that were read before the Eoyal Society of Edinburgh on

1st November, 1920, by Dr. J. Rennie, and his collaborators,

Miss Elsie J.Harvey, and Mr. P. Bruce V\^hite, B.Sc, on their

recent discovery in connection with this malady. Before dealing

with these papers, however, it will perhaps be as well to give a

rapid survey of the history and progress of this disease, and the

investigations that have been made into its cause since it first

appeared.

The name " Isle of Wight " w^as given to the disease because

the first serious outbreak occurred in that Island in 1904, since

when it has engaged the continuous attention both of the

Ministry and practical and scientific bee-keepers. From 1904

to 1906 the disease spread slowly, but in the latter year its

progress became more rapid, until in 1907 practically the whole

Island was affected and bee-keeping there became an unprofitable

industry.

The symptoms of the disease are as follows :—listlessness of

the bees; dislocation of one or both posterior wings, and disten-

sion of the abdomen ; the staining of the alighting board

and combs with excreta of the consistency of putty; crowd-

ing of the bees on the outside of the hive. and. in severe cases,

owing to their inability to fly, crawling about in thousands on

the ground or ascending upright objects, and at times collecting

in small clusters eventually to die.

Many theories in earlier times have been advanced as to the

•cause of the disease, inchiding infection from poisonous plants,

from tar spraying of the roads, from spraying fruit trees and

potatoes, from damaged pollen collected and eaten by the bees,

inbreeding, want of ventilation, fungi, yeasts, artificial feeding,

and modern methods of bee-keeping. In 1907, at the request

of the Board. Mr. A. D. Imms, B.A., Cambridge University,

carried out an investigation of the disease in the Isle of Wight

itself. He came to the conclusion that it w^as due to

digestive trouble, and gave an account of his investigations

in this Journal in June, 1907. Shortly afterw^ards Mr.

Imms went to India, and his work of investigation was con-

tinued by Dr. Graham Smith, in conjunction with the late Dr.

Maiden, of Cambridge University. They reported that all the
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affected stocks in the Island had by that time (hed otT, and that

the disease remained in abeyance until the middle of June,

when it broke out again with greater virulence. They formed

the opinion that the conditions described by Mr. Imms were the

result and not the cause of the disease. They also shared the

opinion of the practical bee-keepers on the Island, that the

disease was highly infectious and that the drinking places visited

by the bees were a source of contaiuiiiation.

In 1911, the disease made its appearance in England and

Scotland. Dr. Maiden continued his work and was assisted

by Dr. Fantham, Dr. Annie Porter, and Mr. Bullamore. The

general conclusion which these investigators arrived at was that

the disease appeared to be caused by a parasitic organism,
" Nosema Apis." a member of the group known as *' Micro-

sporidia," which carried out its life cycle in the intestines of

the bee. The name Microsporidiosis " was accordingly given

to the disease. Inv^estigators in other countries. Zander and

Massen in Germany, and Nussbaumer in Switzerland, also came

to the conclusion that *' Xosema Apis " was the cause of the

disease.

Attention was now devoted to finding a cure for it.

Several drugs were tried with varying results, but no definite

and certain remedy could be found. Investigations were then

carried out at the University of Aberdeen and the Aberdeen Col-

lege of Agriculture by Dr. Rennie and Mr. Anderson, the latter

eventually questioning whether " Nosema Apis " was, in fact,

the cause of the disease. Dr. Rennie was later assisted by Miss

Elsie J. Harvey and Mr. P. Bruce White, B.Sc. Their investiga-

tion led to the discovery, early last year, of a parasite of a remark-

able kind, belonging to the genus " Tarsonemus/' hitherto

unknown in bees. The Tarsoncmrs include several species

destructive to plants, and there are some which have been found

in malignant growths in man and in animals: in structure the

bee Tdrsoncine appears to be most closely allied to these last.

This creature, which is specialised in structure, is hrvd witliin

the bee and is confined to an extremelv limited, hut verv im])or-

tant i-egion of its breathing system. Within the space of a few

cubic millimetres scores of these creatures may be found in all

stages of development, sometimes so densely packed as to cut

off effectively the air supply from the surrounding organs. Tlu^

det-Mled pathology described in Mr. White's paper ])roved the

destructive character of the parasite's habits. Thousands of bees

hqve he*^n examined from large numbers of stocks throu«_diout ^he
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country, and it was found that every stock reported by reliable

bee-keepers, or certified by the investigators themselves, as

suffering from the disease, harboured this parasite, while

Nosema Apis " was not always present. Similarly, every indi-

vidual bee known to be suffering from this disease from its stock

history and individual symptoms, was also found to contain these

parasites, and to exhibit the internal disorders which caused the

disabhng symptoms. The investigators stated that they were

now able to diagnose the disease in its earhest stages, while the

bees were capable of flying and foraging. Infection appeared

to occur mainly in the hive, the conditions of the cluster making

this comparatively easy. In support of this theory, mites have

been obtained from the outside of the bee apparently on their

migratory passage.

In the light of this discovery much that was puzzling in the

symptoms of the disease appears to be cleared up. The mite

infests the trachea of the thorax only, entering by the spiracles,

and breeding takes place here, until eventually the trachea

becomes partially or wholly obstructed. In the latter case the

bee dies at once, w^hile in the former, being unable to fill the

air sacs which permit of flight, it is reduced to crawling.

In such cases the faeces are not evacuated, as normally this is

accomplished w^hen the bee is on the wing, and hence arises the

congested condition of the bowels, and the consequent staining

of the combs, hive front, and alighting board.

Interesting experiments were carried out by blocking up the

thoracical spiracles of the bee with wax, and by this means all

the usual symptoms of " Isle of Wight " disease were produced.

Tests were also made on young bees which were hatched from

combs in an incubator and from which all the adult bees had

been previously removed. Out of the 157 young bees that were

examined only one was found to be affected with " Tarsoneme "
;

this may have remaired on the comb, and entered the bee after it

had emerged from the cell, so that it is reasonable to suppose

that young bees are not affected. This supposition is further

strengthened by the fact that in the past, stocks apparently have

been cured, and have given surplus honey by making an arti-

ficial swarm from the affected stock; the swarm, consisting of

all the old infected bees being destroyed, and the young and

hatching bees allowed to carry on the work of the hive.

Many bees from different countries outside Great Britain

have been examined, and so far " Tarsonemus " has not been

found in them. All the evidence obtained points to this parasite

in bees being peculiar to this country.
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As some recognition of the interest taken by Mr. A. H. E.

Wood, the director of the research proposes to designate the new
species " Tarsonemus woodi.'' The investigators also recorded

their high appreciation of the support of bee-keepers throughout

Great Britain, and also of the Ministry of Agriculture and

Fisheries in supplying bees, and rendering other assistance so

essential for the successful conduct of the research.

In conclusion it may be said that the discovery appears to be

an important one for the bee-keeping industry, and there seems

httle doubt that the causal agent of Isle of Wight " Disease

has at last been traced. It remains, however, for other investi-

gators to corroborate or refute the conclusions arrived at by Dr.

Rennie before the discovery can be wholly confirmed and

accepted. Dr. Eennie, to whom great credit in the matter is

due, will now devote his time to finding a means of combating

this pest. He suggests that the name " Isle of Wight "

disease, which is unsatisfactory, might be changed to " Acarine
'*

disease.

T
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NOTES ON MANURES FOR APRIL.
E. J. Russell, D.Sc,

Rothamsted Experimental Station.

Manures for Potatoes.—This is the season when manures
must be applied for potatoes. The best preparation is a good

dressing of farmyard manure in the previous autumn in

England, or in spring where the winter rainfall is heavy as,

probably, in Wales. Where sufficient dung was not available

in autumn the remainder is applied in the drills.

Artificials must always be added. Satisfactory results have

been obtained by the application at the time of planting of

1 cwt. of sulphate of ammonia. 4 cwt. of superphosphate, and

1 cwt. of sulphate or muriate of potash per acre. If, however,

the soil and climatic conditions are such that 9 or 10 tons of

potatoes per acre may be expected then the following mixtuie

would be justified: IJ cwt. of sulphate of ammonia, 4 cw^t. of

superphosphate, and IJ cwt. of sulphate or muriate of potash.

In special cases even higher dressings can be used, but only

when direct experience shows a definite advantage. Cases are

on record when a shortage of dung was satisfactorily counter-

balanced by increasing the sulphate of ammonia to 2J- cwt.,

with corresponding increases in the superphosphate to 6 cwt.

and in the sulphate of potash to 2 cwt. per acre.

Some farmers have asked whether anything is gained by

adding magnesium compounds to a potato manure. Certain

Scotch farmers have used magnesium in the form of oxide or

carbonate, and claim to have obtained satisfactory results. One
of the successful Scotch growers in Hertfordshire has applied

magnesium compounds. The writer w^as unable to find, how-

ever, that any advantage was gained thereby, but precise evi-

dence is lacking. Magnesium sulphate or chloride could be

more readily obtained: the effect is being tested durmg the

present season at Rothamsted.

Sulphate of ammonia is generally found better for potatoes

than nitrate of soda, nitrate of lime or nitrolim, ond should

therefore be used unless there is evidence that the nitrate

would be more effective. Whenever there is any reason to fear

scab sulphate of ammonia and superphosphate w^ould be

necessary, but in soils wdiere smh does not generally give

trouble, and in certain other cases also, a mixture of basic slag
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and superphosphate can be used instead of superphosphate. As
a general rule, however, the mixture given above has worked
satisfactorily.

Manures for Mangolds.—As in the case of potatoes, the best

preparation for mangolds is a dressing of farmyard manure,

applied in the previous autumn if possible in the case of most

of England, but in spring in districts where the winter is very

wet. j\tany dairy farmers in the Home Counties have used

little else, but this is not a satisfactory method of treatment

unless dung is very cheap. Better results are obtained by th(!

use of not more than 20 loads of dung, supplemented by

artificials.

The following mixture has proved satisfactory: 1 cwt. of

sulphate of amuionia, 8 cwt. of superphosphate, 4 cwt. of kainit

or sylvinite, and 2 to 4 cwt. of salt in the drills, and IJ cwt.

nitrate of soda as a top dressing when the plants are singled

and hoed.

The dressing seems heavy, but owung to the importance of

the crop liberal manuring is quite justified. In the case of

mangolds nitrate of soda gives better results ao a top dressing

than sulphate of ammonia: experiments show that nitrate of

lime is also effective.

Kainit or sylvinite are suggested in preference to other

potash manures because the salt present is of value to the man-
gold crop. I^ven when 4 cwt. of these fertilisers are used, how-

ever, mangolds would often respond to further dressings of salt.

Swedes and Turnips.—These crops require altogether

diiferent manunal treatment from the preceding. If grown

without dung they need large quantities of phosphate, and

sufficient, but not excess, of nitrogen. A useful dressing in

this case would be, in the southern part of England: 4 cwt. of

superphosphate or G cwt. of basic slag, and 1 cwt. of sulphate

of ammonia. If, however, climatic and soil conditions favour

a yield of 18 tons or more per acre, the following .'ould bo

used: 6 cwt. of superphosphate or 8 cwt. of basic slag, 1 cwt. of

sulphate of ammonia, and 1 cwt. of sulphate of potash in the

drills, followed by 1 cwt. of nitrate of soda as a top dressing at

the time of singling.

Where, however, dung is applied it is very doubtful whether

artificials are required at all. In numerous careful experi-

juents there has been no response to the additional artificials.

The phosphate and potash would of course remain in the soil

for future crops, ])ut the ammonia would be lost.

F 2
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Examine Clover Leys now.—NTow that the winter is over

careful inspection of the clover leys is desirable to ascertain

whether the general soil conditions are suitable or whether

there is a need of lime and of phosphates. The writer is con-

vinced that many farmers suffer unnecessary loss of this most

valuable crop simply through lack of lime and phosphates. The
best time for applying these is at or before the sowing of the

clover seed, when, as pointed out last month, there is a marked

response in the growth of the young plant. The advantage of

inspection now is that it affords guidance for the treatment of

seeds to be sown this year: if last year's crop is patchy and the

plants are not as healthy as they should be, the newly sown^

seeds should be well dressed with basic slag.

Difference between Kainit, Sylvinite, Muriate of Potash and

Sulphate of Potash.—Our correspondence shows that there is

some confusion in the minds of farmers between these sub-

stances.

Sulphate of potash is well known, and being a single substance

is always of the same composition so long as it remains of the

same degree of purity. It can be used on all crops needing

potash, and is free from harmful effects on quality.

Muriate of potash is also well known to farmers, and in most

cases can be used as freeh' as sulphate of potash, with the

certainty that it will supply the requirements of crops needing

potash. There have been statements that it sometimes injures

quality, but the writer has found no direct evidence that this

is the case. Careful trials are being made this year.

Kainit is a mixture of substances graded so as to contain

about 12J per cent, of pure potash (K^O), most of which

appears to be in the form of muriate. Before the War it con-

sisted of about one-third of its weight of comm.on salt (sodium

chloride) , about one-third of magnesium salts (apparently

chiefly as sulphates) , while the remaining third was muriate

of potash with water of crystallisation. It is known to be of

great value on mangolds and grassland, where probably all it&

constituents help the crop.

Sylvinite is a newcomer among fertilisers and is being

vigorously handled by the Company responsible for the develop-

ment of Alsace and Lorraine, where it is found. One grade is

sold to contain 12 to 14 per cent, of pure potash (K^O), and

this is comparable with kainit; a higher grade contains 20 to

22 per cent, of potash. Both differ from kainit in containing

no sulphate of magnesia but only muriate of potash and
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muriate of soda (common salt) . The lower grade contains

approximately 19 to 25 per cent, of muriate of potash, 00 la

66 per cent, of muriate of soda, 2 to 5 per cent, of sulphate of

lime, and 10 to 12 per cent, of insoluble matter; the higher

grade contains approximately 32 to 85 per cent, of muriate

of potash, 50 to 55 per cent, of muriate of soda, 2 to 5 per cent,

of sulphate of lime, and 9 to 10 per cent, of insoluble matter.

Either 'grade would be worth trying on mangolds or grassland.

The effect on potatoes is being carefully tested this year at

Kothamsted.

Confusion between Chalk, Lime and Limestone.—Instances

have been brought to the writer's notice of a confusion between

lime and limestone or chalk, which is adversely affecting some
of the farmers in whose minds it exists. It is unfortunate that

these words are all used in rather a loose way, as if they meant
the same thing. They do not, and there is really a consider-

able difference between them. In buying lime the farmer

should be perfectly certain as to what the analysis means, and

if he is in any doubt should communicate with the County

Organiser. If one invoice guarantees 90 per cent, of pure chalk

or pure limestone or pure calcium carbonate, and another

guarantees 50.4 per cent, of pure lime or pure oxide of lime,

these two quantities are not different but the same. There

being no legal form of guarantee a dealer is fully justified in

describing the material in whatever way he thinks most attrac-

tive, but the farmer who is buying should be perfectly clear in

his mind what it is he is getting.
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FEEDING STUFFS IN APRIL.
E. T. Halnan, M.A.,

Ministru of Agriculture and Fisheries.

In last month's notes it was stated that eggs contained all

the vitamines considered essential to the well being of the young

growing animal. It should have been stated that eggs, like

most animal products, are deficient in the anti-scorbutic factor.

Although our present knowledge does not enable us to state

whether this factor is indispensable as a component of a normal

growth dietary, it is well to mention its absence in order to

remove any misapprehension which may arise through the state-

ment made. The anti-scorbutic factor is of course abundant in

most fresh vegetable foods, such as cabbage, swedes and

carrots.

Farm and Consuming Values.—It will be noted that the

expression " consuming value " as apphed to potatoes, swedes,

mangolds and silage, has been replaced in the table by the term
" farm value." The object of this is to avoid the possibility

of confusing the value given with the value assigned to farm

goods by valuers. The " consuming value " of a food, as given

by valuers, is arrived at generally by taking two-thirds of the

market value of the food, after allowing for costs of marketing

and residual manurial value. The figures given in the table,

however, represent the actual value to the farmer foi- feeding

purposes on the farm, together with the manurial value, and do

not allow for cost of marketing. The value assigned by a valuer

to potatoes on a farm will, as a general rule, have quite a

different value to that given in the table.

Maize and Maize Products.—An average sample of maize

contains approximately 1.5 per cent, ash, 2.2 per cent, crude

fibre, 4.5 per cent. oil. 10 per cent, protein and 70 per cent,

starchy material. It is relatively high in oil and starch, medium
in protein, and low in fibre, and is, therefore, pre-eminently a

fattening foodstuff. The protein of maize bv itself is unsuit-

able for young growing animals, so that if maize i^s used it

must be supplemented witli foods rich in protein and mineral

matter. In the case of growing and breeding stock, maize or

maize meal should in no case exceed one -half of the ration,

about one-third being the best proportion. Oats or bran with

linseed meal, lucerne or clover hay, and pasture are suitable

additions to a maize dietary.

In the case of fattenin.o^ stock, particularly pigs, maize or

maize meal may form with advantage the bulk of the food.

Whether the maize should be given whole or crushed, or in the
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form of meal, depends on the class of stock and tlie judgment

of the feeder. In the case of cattle a propoi'tion of the whole

grain passes through the digestive system unchanged, and it

may be an advantage in this case to run pigs with the cattle.

In the case of lambs, the maize should be finely crushed, but it

is considered best to feed sheep with whole maize. In the case

of pigs the maize is best fed in the form of meal, and it is

advisable to soak the meal well before feeding.

Maize By-products.—The use of maize and maize products

for human food gives rise to a large number of by-products,

including maize bran, gluten feed, gluten meal, maize germ

meal, corn oil cake, hominy chop, hominy feed, and brewery

by-products such as distillers' grains.

Maize bran consists of the w^hole of the maize and has a low

feeding value. Gluten feed consists of a mixture of all the by-

products obtained in the manufacture of maize starch, and can

be regarded as the maize grain with most of the starch removed.

It is rich in oil and protein and is well suited for dairy and

fattening stock. Gluten meal does not contain the whole bran

or the embryo, and differs from gluten feed in this respect.

It is a concentrated feeding stuff, and may be used in the

same way as gluten feed.

Maize germ meal or cake consists of the embryo or maize

germ from which the oil has been extracted. It is a very

concentrated food and should be used in conjunction with other

grain feeds. Corn oil cake consists of the pressed embryos,

contains a considerable quantitv of oil, and, like maize germ

meal, is a highly concentrated feeding stuff. Hominy cJiop and

hominy feed consist of the whole grain and starchy refuse from

the hominy 'factory. They resemble maize itself from a feeding

standpoint, and are of about equivalent value lb. for lb. They

are valuable for fattening animals and milch cows. Distillers*

grains obtained from maize are valuable as a feed for dairy

cows, and may replace part of the oat ration for working horses,

but owin<:r to their fibrous nature are not suitable for pigs.

The followino: table shows the chemical composition of the

various by-products :
—

Wafer.
Crude

Protein.
Oil.

Nitroffen

free

extrnet.

CrtuJe

fibre.
Ash.

(xluten u\on] ... !>-2 ;{»•)•!> ACrl 2 2 11
Gluten foe.l ... 8-') 4-4 (V7 1-2

Genu meal IM 2:vo 10-7 D-O 2 ()

Iloim'tiy feed ... !)-3 11-2 8-t; r.:3-7 4-5 2 7

Distillers' y:r;iiiis 8-8 \\•'^ 30-4 1-21 ;v4

Maize bran '.»•'.» 121
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Name.
Price

per Qr.

Price
per
Ton.

Manuria
Value
per
Ton.

Food
Value per

Ton.

starch
Equiv
per

iOO lb

Price
per
Unit,

Starcli

Equiv.

Price
per lb.

Starch
Equiv.

s. lb. £ s. £ s. £ s. d.

Barley, English r eeding 40/8 400 i i o 1 a1 o O 10 71
1 1 9/1

A

Zj lU 1-52J oz

„ Foreign „ 46/6 400 1 o u 1 a 11 14.11 It: 71 o/ o 1 -74

L'ats, Jiingiihn 41/6 336 1 17 1 Q 12 8 59"5 4/9 2 '23

., Foreign i H3/ 320 11 11 1 Q 1 A 9 59'5 ^/t."5/0 1 OO

Maize 50/9 480 1 '-J n1 o yj 1 11 15 81 '2/1 1Z/11 1*56

Beons, English spring -
_'_

„ „ winter - 57/- 532 12 3 1 8 19 66 2/8 1 '43

OillHt be 14/6 112 14 10 3 1 11 9 66 3/6 1 '87

Poo G HlTifrlicn mIiio _ITcdoj Xjil^iloll ijl Lie 60/- 504 13 7 2 13 10 14 69 3/1 1 -65

„ ,, dim^ 70/- 504 15 11 2 13 12 18 69 3/9 2*01

70/- 504 15 11 2 13 12 18 69 3/9 2-<»l

U <l|JttlJ.t;t>t: " " 137/6 504 30 11 9 1'^ 27 18 fiQ 8/1O/l 4*33

Rn ir TXT" n o f* 72/- 392 20 11 1 Q 19 2 53 7/2 3*84

54/3 480 12 13 1 81 o 11 5 72 3/1O/l 1 "65

AIiUptg' OnfiTGA - 9 10 2 10 7 45 3/1 1-65

,, ,, Fine
-L>cti it- y iiiCtii -

1 A in O 1 A 8 Al01: 2/6 1 "34

lo o 1 a
1 O 71 4/94/Z 2 '23

19 in 1 ;^
1 o 11 F",11 O fi 1oi 9/QZ/ f

1 A in O 1o 1
1 O1 V AAOO 4 /I4/1 9'1 Q

r loll ,j - 7 12 lo o Oo 5/1 9*79z / z

i-illlfeticCl - - - 1 O A
i y V 2 16 it) 4 I 1 Q O /Qz/y 1 -47L 11

\^'ctK.C0j Xjlllbcv;*-! 17 1 '> Q TO 11 l\L-i V 71
( 1

•-^ /Q ^ VL

— — 1 A A o o D 10 194:Z <i /9d/2 1 •7A1 IV

Cotton seed, de- — — 1 tt A1 <5 V O O 19 1 J1 Z 11 71
f 1 •^/7 1 '92

meal — 11 A1 * V O O Q 1 4O 14 71 Z/O 1 "29

Coconut cake 10 10 3 7 10 79 1/11 1-03

Groundnut cake -

„ decorticated 15 5 5 9 15 73 •2/8 1'43

Palm kernel cake - 7 10 2 1 5 9 75 1/5 0-76

Brewers' grains, dry 8 10 2 7 6 3 49 2/6 1-34

„ wet - 1 15 12 1 3 15 1/6 0-80

Distillers' ,. dry 11 5
'

2 16 8 9 57 3/- 1-61

„ „ wet
Malt culms - 7 10 3 6 4 4 43 1/11 1-03

Potatoe-f 3 8 2 12 18 2/11 1-56

Swedesf - . . 5 1 1 1
7 2/11 1 -56

Mangoldsf - 1 ^1 6 17
1

6 2/11 1 -56

Ve'ch and oat silagef - 2 16 15 2 1 : 14 2/11 1 -56

* Prices at Liverpool. t Farm value.

Note.—'I'he prices quoted above represent the average prices atwhich actual
wholesale transactions have taken place in London, unless otherwise stated, and
refer to tht; price ex mill or store. The prices were current at the end of
February and are, as a rule, considerably lower than the prices at local
country markets, the difference 1 eing due to carriage aiul dealers' commission.
Buyers can, however, easily compare the relative prices of the feeding stuffs

on offer at their local market by the method of calculation used in these
notes. Thus, suppose palm kernel cake is offeied locally at £10 per ton. Its

manurial value is £2 Is. per ton. The food value per ton is therefore £7 19s.

per ton. Dividing this figure by 75, the starch equivalent of palm kernel cake as
given in the table, the cost per unit of starch equivalent is 2s. Id. Dividing this
again by 22 '4, the number of pounds of starch equivalent in 1 unit, the cost {)er lb.

of starch equivalent is I'lld. A similar calculatioa will show the relative cost
per lb. of starch equivalent of other feeding stuffs on the same local market.
From the results of such calculations a buyer can determine which feeding stuff
gives him the best value at the prices quoted on his ow^n market.
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AGRICULTURE ABROAD.
PICKEKING SPBAYS—WHEAT IMPrtOYEMENT

IN CANADA.

The United States Bureau of Chemistry has completed an

investigation into the comparative efficacy of Pickering Sprays and

p. , . . ^ of the standard Bordeaux Mixture, and the

and
results are given in Bulletin No. 866 of the

Fun us Diseases
'^^^^^^ States Department of Agriculture.

Plant pathologists will remember that

Spencer Pickering did considerable work on Bordeaux Mixture,

made by treating dilute copper-sulphate solution with lime water.

It was obvious that, if the results obtained by Pickernig in the

laboratory in England held good under field conditions in

America, a great saving of copper might be effected. The investi-

gation, therefore, sought to determine the amount of copper

necessary, for a given quantity of spray, to ensure efTective con-

trol of fungus diseases, while a comparison of the adherence of

the sprays was also made. As a result of tests on potatoes,

extending over three seasons, it was found that sprays made after

Pickering's method, containing 7 per cent, of copper-sulphate,

w^ere as effective as ordinary Bordeaux Mixture containing 1.25

per cent, of copper-sulphate. Pickering's claim that the copper

of his wash was 10 to 12 times more effective than the copper

in standard Bordeaux Mixture was, however, not substantiated.

Its adhesive property was, however, satisfactory, while no

injurious effects on the plants were noted. Curiously enough,

the Pickering Spray was not so effective on apples and grapes,

and it also burned the foliage. Barium hydrate solution sub-

stituted for lime water also gave satisfactory results on potatoes.

According to The Agricultural Gazette of Cariada for May
last, the first serious effort made by the Federal Government

^ , to improve the wheat crop of Canada dates
Wheat Improve-

^. , • ^ i t:.
, trom 1886, when the Experimental tarms

ment in Canada. ^ ^ ^ j mu i
•

.System was inaugurated. I he objects

were to improve existing grains and to introduce from abroad

varieties that were hardv, high yielding, and capable of maturing

in districts in which the season was somewhat short. Owing

to Canada's geographical position and to the great climatic

differences prevailing in the various Provinces, no single variety

of either fall or spring wheat gives uniform results throughout
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the Dominion. By breeding and selection, therefore, each

Province is endeavouring to produce varieties of wheat that will

not only give optimum results to the grower, but will also

possess satisfactory milling quahties. Improvement of the wheat

crop is also encouraged by the Canadian Seed Growers' Associa-

tion* and by private individuals. That their united efforts have

been attended with success there is no doubt. The result is

demonstrated in two directions. First, doubtless in part owdng

to war conditions, the wheat acreage has been greatly increased :

in 1918, 'it was approximately two million acres above the

average acreage of the three preceding years, while in 1919

there was a further increase of another two million acres.

Secondly, the value in increased wheat production owing to the

specially selected cars of wdieat which w-ere recleaned and dis-

tributed at cost for seeding purposes throughout Canada can

scarcely be estimated.

At first, twenty-eight varieties representing the produce of

the chief grain-growing countries of the world were selected

by the Dominion Department of Agriculture from grain offered

for sale on the London Corn Exchange. Among these were four

varieties of wheat from India, namely, Kurrachee, Hard Cal-

cutta, Ked Calcutta, and Club Calcutta, some of which proved

valuable for breeding strains of high quality. Another was Bobs,

a yellow branned wheat from Australia, from which the present

Eed Bobs is a selection. Practically the only variety of the

earlier introductions grown to-day is Kubanka, a Durum wheat,

which was tested out by the Experimental Farms in 1903-4.

Among the first crosses made by a Fife wheat on those from

-N'orthern Russia were Preston, Stanley and Pluron. Of these,

Huron is the best; it is a red, bearded wheat well suited to

the Eastern Provinces and parts of Alberta and Saskatchewan.

In Northern Alberta, the Bishop variety has made a noticeable

stand; it is comparatively early, it gives an excellent crop and

yields a very good grade of flour. Then there is Marquis,

the leading w^heat of Canada, which has added enormously to

the value of the Canadian wheat crop. Introduced by

Dr. Chas. E. Saunders, Dominion Cerealist, Marquis is from

three to tw^elve days earlier in maturing than some other

varieties, and is very productive, especially on rich soils and

in rather dry climates. It yields excellent flour, it does not

readily shell out before cutting, the kernels are hard, and

the straw is rather short, but stiff.

* See tins Journal. January, 1912, p. 855.
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Another cross-bred variety is Riil)y, wliich ripens at Ottawa

in about 93 days from the date of sowing, and is thus even

earlier than Marquis. It yields well and is specially valuable

in districts where Marquis is too late or where there is a.

moderate rainfall. Euby wheat has helped to make profitable

the growing of wheat in districts where grain crops were

formerly ruined by frost. Prelude is also an early variety,

ripenin'g about 87 days from the date of sowing; it yields

flour of very high baking strength, but it is not pale enough to

be given the highest rank foi* colour. One of the most note-

worthy strains of wheat produced by selection from commercial

varieties is Early Bed Fife. It is obtained from ordinary

Red Fife, but is several da^ys earlier and has a higher yield.

Among other sorts are White Russian and White Fife. By
the free distribution of 5 -lb. samples of wheat, through the

agency of the Experimental Farms, the Dominion Govern-

ment is encouraging the growing of high-yielding, good flour-

making wheats suitable to the wide variety of conditions found

in Canada.

Private growers also aid in the work of producing new or

improved varieties. The foundation stock resulting fiom selec-

tion of individual plants of outstanding merit is maintained and

multiplied in its purity by farmei"s who specialise in seed

growing. About three hundred such farmers are members of the

Canadian Seed Growers' Association. The Association receives a

grant from the Government and charges fees for registration of

inspected seed, which is marketed as such. In localities well

adapted to the production of wheat, growers of registered seed

work in co-operation in what are known as seed centres. Regis-

tered seed provides the stock for field o'op competitions, seed

fairs and provincial seed exhibitions. These receive subventions

from the Seed Branch of the Canadian Ministry of Ag "ieulture,

which also inspects and tests seed for farmers and seed

merchants, besides supplying seed wheat through the Govern-

ment Seed Purchasing Commission. Thus, when farmers or

seed merchants are in doubt, samples are sent to th'^ seed

laboratories for germination tests.

Seed wheat exposed for sale must comply with th^ requirt^-

ments of the Seed Control Act. It must be either free from

noxious weed seeds or be labelled to indicate those present, and

must be capable of germinating 63 per cent, or he labelled to

show the exact percentage of germination. If sold according to

grades, the standards must be maintained for those indicatc^d.



92 Warble Fly Pest. [Apr.,

namely, Extra No. 1, No. 1, or No. 2 seed. The Seed Purchasing
Commission was estabHshed in 1916, primarily to provide

emergency seed for the drought-stricken areas in the Prairie

Provinces, but gradually it extended its operations until at the

present time the quantity suppHed to Western Canada alone

runs into milKons of bushels a year. Car samples of wheat in

transit to Government elevators are sorted by Dominion seed

inspectors, and those which can be cleaned to seed grade without

serious dockage are treated accordingly. The seed inspectors

also supervise the re-cleaning and issue seed certificates

ex-elevator. Every car is sampled for germination tests to be

made at the Dominion seed laboratories, while purity tests

are made by the inspectors. The policy of providing an abundant

supply of superior seed wheat will, it is anticipated, result in

increasing the demand for the best quality only.

Every farmer is familiar with the barrel-shaped maggots
often to be found in large numbers just under the skin on the

The Warble Fl
^^^^ks of cattle. These maggots are the

Pest • An Adt3 al
^^^^^ Warble Fly, and are the cause

to 'Farmers
enormous loss to farmers. The subject of

this pest in cattle is engaging the attention

of a Scientific Committee appointed by the Ministry. Experi-

ments are in progress with a view to discover a remedy which
must be cheap, safe and easily obtainable to combat the ravages

of the Fly, and eventually to destroy the pest altogether.

The only reliable process which has been recommended
hitherto is that of " squeezing out " the warble maggots from

the backs of cattle during the season of greatest growth, but

this method of destruction is both lengthy and troublesome.

The Committee have devoted their time to the finding of a

satisfactory " dressing " which might be applied with safety

to affected cattle, and one has given results so promising that

it has been decided to invite farmers to try it as extensively

as possible, with a view to its recommendation for general use.

The dressing is a wash, the principal ingredient of which is

a tobacco powder. This powder is steeped in water for

24 hours, the liquid strained through coarse muslin, and

applied with a cloth or brush to the backs of the cattle. The
wash should be pressed into the warbles.

An infusion of 3 to 4 lb. of the powder, with 4 lb. of lime

added, in one gallon of water gives the best results. With a

wash compounded in this way it has been found possible to kill
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from 80 to 96 per cent, of the maggots present in cattle sub-

jected to experiment. A single application was in some cases

sufficient to do this, but more certain results may be expected

from dressing twice at an interval of 2 days.

The Committee wish, therefore, strongly to urge upon farmers

the desirability of carrying out for themselves trials with the

above-mentioned dressing during the Warble season. An
admirable arrangement would be to apply the dressing to the

cattle once a fortnight until May; in this way farmers will

not only advance their own interest by rendering their stock

immune to an objectionable and costly pest, but they will also

assist the Ministry in a very practical manner. The great

desideratum is that a result reached by patient experiment

should receive repeated tests by practical men working under

normal conditions. There is reason to believe that if this

campaign is followed up and the experimental side of the

Ministry's researches is carried from the Laboratory to the

farm, the grievous trouble to cattle and the heavy loss to the

farmer may come to an end within two or three years.

The Committee would welcome at the Ministry's Offices any

communication from farmers interested in this matter, and

would be glad to receive in due course reports as to the progress

they may have made and the results obtained.******
TuK first " World Poultry Congress," to be held i t The

Hague and Scheveningen, in Holland, from September 6th to

rrn, T,- I. w ij 13th, 1921, will be an event of inter-
The First World

, . . i. i

Con ress on
i^ational significance to poultry-keepers.

p This Congress will be an assembly of

delegates from Governments, Teaching

and Experimental Institutions, Poultry and other Societies,

and persons interested in the development of poultry

husbandry.

The Congress has been organised by the International

Association of Poultry Instructors and Investigators. It was
intended originally to hold the first Congress at The Hague
in 1916, but the war made it necessary to postpone the

meeting until 1921. The programme is remarkable in its

range, including as it does papeis and discussions relating

to education, research, poultry hygiene and diseases, produc-

tion, distribution, co-operation and standardisation. The
exhibits will include the breeds and varieties of the world, the

latest inventions in poultry equipment and appliances, eduia-
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lional methods, results of research, and the special literature

of various countries. The main purposes of the Congress are

to stimulate interest in poultry-keeping, and all matters

relating thereto, to co-ordinate education and research in

poultry-keeping in all countries, and to educate poultry-

keepers in the most efficient and practical methods.

The titles of the sections and sub-sections afford sufficient

indication of the exhaustive nature of the discussions and

demonstrations to be held during the sittings of the Congress.

There are four main sections, the first dealing with experi-

ments, investigations, the science of breeding and its practical

application, systems of incubation, brooding, general manage-

ment and rearing. The second section will be concerned with

State and official action, including reconstruction, together

with opportunities for women in the poultry industry. It will

consider also international and national trade in eggs, co-opera-

tion and the organisation of poultry societies. The third

section is concerned with hygiene and diseases, and the

fourth section will discuss the training and the necessary

qualifications of instructors, and deal generally with education

and demonstration work, as well as with the organisation and

influence of Exhibition and Laying Trials. Nearly 100

different papers have been projected and these will be read

by men and women of the highest authority in the poultry

world. From the titles of these papers it will be seen into

what an extraordinary number of subsidiary, although

important, departments this industry is divided. Among
readers in the first section occurs the name of Professor

Punnett, who will lecture on his own subject
—

" Mendelism:

the Poultry Industry and the Fancy." Professor Graham,

from Guelph, Canada, will discuss the science of breeding

and its practical application. Professor Chas. Voitellier,

Professor of Poultry Husbandry, Paris, will be heard on the

scientific bases of balanced feeding of fowls, with a discussion

of variations in weight and composition of eggs, (i) in different

periods during the time of laying of the same hen, and (2) on

hens of different breeds.

In the Women's Section some interesting papers will be

given upon woman's sphere as an instructor m poultry-keeping,

and the charge of small animals. This will ])e considered as

a home industry for women. Among papers dealing with

breeding, visitors will hear an account of American methods of

packing and marketing. In the section of hygiene, matters
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relating to diseases of poultry will be discussed, American

methods of combating disease, French investigations in tuber-

culosis of poultry, and the infection of eggs dead in the shell.

In the educational section, administration of agricultural clubs

and farm schools will be tieated exhaustively.

The Congress can be attended by delegates representing any

Govenmaent, Teaching and Kesearch Institution or Organisa-

tion engaged in some phase of poultry breeding, production or

distribution. Private individuals interested in these subjects

may also attend. Inquiries should be addressed to the Hon. Secy,

of the British Congress Committee, B, Vincent Square, West-

minster, Ijondon, S.W. 1.

Fish meal, rightly used, forms a palatal)le food for stock,

but the Ministry is receiving evidence that farmers are not

The Use of Fish
^'^^"^ ^^^^ material with proper discretion.

Meal for Pi s
*

^^^'^ butchers and bacon curers are com-

A Warning Note. P^^^^^^^^' bitterly that many pigs bought

by them are tainted with a fishy taste and

odour, and the carcasses from such pigs are worthless for human
food. In all these cases, when the trouble is traced back, it

appears that the feeders have used either the wrong brand of

fish meal, or have used it in excess, or, in certain cases, have

used a proprietary pig meal containing a large quantity of fish

meal. It cannot be too strongly emphasised that fish meal is

a dangerous food for pigs unless the right grade is used and

unless this meal does not form more than one-eighth of the dry

food fed. An error in this direction is very difficult to correct,

since the fishy taint once acquired by the pig is very difficult to

g(^t rid of subsequently. It is certain that butchers will not fa<.^e

the possibility of loss through acquiring tainted carcasses, and

the inevitable result of misuse of fish meal for pigs will be

that butchers may refuse to buy pigs which have been fed on

fish meal. The Ministry's Jjcaflet \o. 883 gives particulars of

the kind of fish meal that is safe nnd the quantity that can be

used; unless a farmer can ensure that instructions of the l<iu(l

are followed he had better let fish meal alone.

Xotc for Compound Meal Mainijaclurcrs.—The ^liui^tiy li;is

recently been advised of a case of tainting of pig meat whirh

occurred in the Birmingham area. The case concerned a lot

of 500 pigs, the carcasses of which were yellow and oily in

a]~>pearance and had a sti'ong fishy odoui-. On tracing this case

back to its souice, it apjxMi'cd that tht^ tainting was (hic to th(^
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presence of considerable quantities of fish meal in a patent pig

meal .fed to the pigs. The Ministry wishes to call the atten-

tion of manufacturers to the danger of putting large quantities

of fish meal into meals or cakes; " white fish meal " only

should be used for this purpose, and the quantity fed should

not exceed one-eighth by dry weight of the total meal. In all

such cases, when a meal contains fish meal, it is advisable to

state the proportion by weight of fish meal present to obviate

the danger of the pig feeder using fish meal in excess by feeding

fish meal in conjunction with such pig meals.

The danger of taint from such sources is a real one, and

misuse of fish meal is liable to discredit the value of fish meal

as a feeding stuff. It is obvious that the retail meat trade will

take as strong action as possible to avoid losses in the future

from such a source if such cases occur in any frequencv.

Foot-and-Mouth Disease.

—

Gloucestershire, Herefordshire, the Mid-

land Counties Group ^ and Lincolnshire (Ormsb// and Grimsby Districts \—All

restrictions imposed in connection with the outbreaks in these districts have

now been withdrawn.

Yorkshire (East Riding).—Six outbreaks, in all, have been confirmed in the

Halsham district, the most recent being on the 1st March on premises in close

proximity to those concerned in earlier outbreaks. The restrictions on

movement are applicable only to ten parishes, in the immediate neighbourhood

of Halsham. and the parish of Hollym alone remains a prohibited area, that

is, an area in which movement is entirely prohibited except by licence.

Rabies.— Wiltshire, Dorset and Hampshire.—One further case of Rabies

has occurred in this district since the issue of the March Journal, namely, on

the 12th March at Southampton.

The limits of the Inner Controlled Area around Salisbury have been

contracted by the issue of an Order which operated on the 15th February.

That Area now includes only the Borough of Salisbury and 7 parishes

immediately surrounding the Borough.

Glamorgan.—No further outbreak has occurred in this district.

Berkshire District.—A case was confirmed at High Wycombe on the fiist

of March in a puppy which died and was buried early in January.

London.—The suspected case of Rabies in the Borough of Woolwich having

been found, as the result of inoculation experiments, not to be one of

Rabies, the restrictions on the movement of dogs out of a portion of that

Borough were withdrawn as from the 4th March. No further outbreak of Rabies

having occurred in ihe Acton District since that which necessitated the

imposition of restrictions on the 8tli December last, the requirement of leading

was, therefore, withdrawn as from the 4th March.

Printed under the authority of His Majesty's Statio2«ery Office,

By Metchim & Son, Princes Street, Westminster, S.W.I.
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The FARMERS "WARDEN"
Foii INSURANCE of

HORSES and CATTLE.
STALLIONS, BROOD MARES,

FOALS.
EMPLOYERS' LIABILITY.

FIRE. DRIVERS' ACCIDENTS.
MOTOR CARS, FARM TRACTORS,

and GENERAL INDEMNITIES.
For Jiesf Rates and Terms apply—

INSURANCE COMPANY, LTD.
ESTABLISHED 1875.

Honoured with the Patronagre of H.M. THE KING.

Chief Office--2^, IRONMONGER LANE, LONDON, E.G. 2.

^NTanagek and Secretary : K. R. AYTLSOX.

Thos. BOAG & Co., Ltd.,
Sack Manufacturers and Merchants,

I

GREENOCK, SCOTLAND.

SACKS AND BAGS.
New Bags, Second-hand Bags, and New
Calcutta Bags of all kinds, suitable for Seeds,
Produce, Fertilisers, and Feeding Stuffs.

SEWING AND TYING TWINES,
Stocks nlwR\'s available for ]^romr)t deliver\-.

BUYERS OF EMPTY BAGS OF ALL CLASSES.
Prices c.i.f. any port in the World quoted on application.

Telephones: 825, 826 and 827, Greenock. Telegrams: Jute Greenock.
I 302 (Central), Glasgow. Bagrs Glasgow.

813, Aberdeen. Twills Aberdeen.

j

Aberdeen Rpancti : 12, Viroinia Street. Glasgow Branch : 38, Elliot Street.

B Cndas Ui^ed : A, B. C, 4th & 5th Editions, Western Union, Marconi International and Private.
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BREEDERS' ANNOUNCEMENTS.

CATTLE.

\ ABERDEEN-ANGUS.
MACAINSH, JOHN, Congash, Grantown-on-Spey, N.B. -Pure-bred Aberdeen-Angua Cattle.—Particulars on application.

DEVONS.
STAXTON, HATIWICH.-REGISTERED HERD RED DEVON DAIRY CATTLE. Devons are the best English Dairy

Cattle uuder all conditions and in any climate.

FRIESIANS.
GILSTON PARK HERD OF PEDIGREE BRITISH FRIESIA-NS, property of A. S. Bowlby, Esq. Bulls and Bull Calves

generally lor sale by Imported and oth. r leading sires. Apply H. SOHOFIBLD, Gilstou Park Estate Office, Harlow,

JERSEYS.
JEROME, ytRS., BlLTON HALL, TOCKWITH, YORKS. Pedigree Jerseys. Heifers and young Bulls for Sale.

SHORTHORNS.
WELBRCK H'^RD OF PEDIGREE SHORTHORNS, the property of the Duke of PORTLAND, K.G. Young Bulls and Heifers

for sale, from the best strains.—Apply, Alex. Galbraith, Norton, Cuckney, Mansfield.

DAIRY SHORTHORNS.
HOBBS R. W., SONS, Kelm^sco^t, Le'^^lade.—500 Dairy Sliorthorns ; milk records kept; many firsts Royal and London Dairy

Shows. Pedigree Bulls and Bu'l Calves. 4-cros;! Bull Calves at moderate prices, suitable for non-pedigree dairy herds.

PLAYFORD HERD OF PKDTGRER DAIRY SHORTHORNS. Deep-Milking Strains of robust constitution. Bulls in
service: Thornhy Don (13:^!>18) Hermit II. (120697). Milk records kept, inspected by Dairy Shorthorn Assoeiation and
Ministry oi Agriculture Recorder. Young Bulls and Bull Calves for sale. Also Breeder of Pedigree Suffolk Sheep and Large
Black F'iys— S. R. Shkrwood, Playford, Ipswich.

CHIVKRS & SON-^, LTD., HiSTOX, CAM BS.—Pedigree Dairy Shorthorn Herd, numbers over 100 head, mainly composed of Bates
and (itlier old F,ngli-h Families. Winners at the Roval and leading Shows. Daily milk records checked by D.S.A. and
Ministry of Agriculture Recorders. Young Bulls from recorded cows always for sale.

LINCOLN RED SHORTHORNS.
THE STAPLEFORD PARK HERD. A few young Bulls from Royal Prize Winners always for sale from carefully tested

milking strains only. Apply C. S. Harvey, Wymondham, Oakham.

In Perfect Condition. Will last
for Years. Black Japanned.

Note the Gaug-es.
in. mesli. 19 G., 42 -. I in., 19 G.-SS'- ; 18 G., 37,-. Uin., 18 G., 30 6 ; 17 G..32/6
1.. 19 G., 24/- per roll. Also 15 ft. by 3 ft. 6 in., 17 G., 1^ in. mesh, at 35/- per roll.

Iimiini lllinr limnif Extra stout, ri gauge in roUs of 50 to

WllUril WlKr WilKK ft. by 15 in. wide, 1 in. .square Mesh,
IIUI&.I1 mill, null II black varnished, at 19 6 per roll.

Extra Strong, 8 gauge, black Japanned, 6 ft.

InllDt DAMTIC^ i"- bv2 ft. 3 in., 3^ in. sq. mesh, knuckled

lllIlL rAllLLu i''"'und frame, 33/- per doz. (To-day's retail

v^'^^' 6 -)• per cwt.

Galvanized, Weathered, in ^ cwt. coils. . 50'-
Black .Japanned do. do. .. 30/-
Extra Strong 1^ in. Staples, 19/6 for 28 lbs.

Galvanized Single Strand, 11 gauge, of great strength.
In 1^ cwt. coils,yat 50/- per^cwt.

HEAVY GAUGE WIRE NETTING
1 rolls, l.^d ft. by :s ft.,

li in.. 17 G. 29 6.

BARBED WIRE

FENCING WIRE

ROOFnG FELT
Permanite, Heavy Sanded and Tarred, 45 ft. by 3 ft.

ALL FREE ON RAIL. Telcphone-
SIYIITH & ELLIS, 3, FALCON STREET, LONDON,

., 8/6 per roll.

-CITY 8994.

E.C.I.
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The Law will hold you
Responsible

!

Should an accident happen to one of your employees—unfore-

seen accidents are frequent occurrences in the life of a Farmer

—

you will be held legally responsible under the various Employers'
Liability and "Workmen's" Compensation Acts for such injuries

as may result, and, unless covered in every respect you may be

called upon to pay a considerable sum of money in compensation
or expenses. The importance of safeguarding against such

eventualities is therefore apparent.

The Farmer's 'Compleat' Indemnity Policy

issued by the "British Dominions," has been designed with a

view to protecting Farmers against such a loss by including

under one Policy every conceivable risk he is liable to at the

most favourable terms possible.

The "British Dominions" also issue a series of other classes

of Insurances applicable to Farmers and all connected with
agriculture. These include

The Farmer's 'Compleat' Fire Policy

which insures your House, Furniture, Stock, Implements, &c., at

Minimum Premiums, covers loss from damage by P'ire, Thunder-
bolt, Lightning, Earthquake and Subterranean Fire, and provides

various New Features and Advantages necessary to modern
conditions under a specially favourable contract, and the Policy

contains no average clause.

LIVESTOCK POLICY TRACTOR POLICY

LIFE and CHILDREN'S ENDOWMENT POLICIES

Prospectuses Post Free

ERIlTISiHi^nci Iit\|l

IMSURANCE T^^?^ COMPANY LTD

Head Office: P.RITLSII DOMINIONS IIOUSK, Royal Kxcliange ANciuie,

London, E.C. 3.

I>raH< lies ami Agents throtiifhout f/ic I 'nitvil l\ i n(/<font.

THE MOST PROGRESSIVE OFFICE FOR ALL CLASSES OF INSURANCE'

ASSETS EXCEED £19,000,000.
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CA.TT 'LiK—contmued.

KERRY AND DEXTERS.
BRAISHFIELD MAKOR HERD of Dexter Castle. Prizes won in 1915 include Chauipionsliip R.A.S.K., Nottingham, first

London Dairy Show.—Apply, Mr. W. A. OWEN, Elm Grove, Braishfield, Romsey.

i'ALMER, R. E. Pure Pedigree Ken-y Cattle, Oaklands Park, Newdigate, Surrey.

HEREFORDS.
WHITE. W. J. S., Zeals, Wilts.—Old-established Herd of Milking Herefords, Bulls and Calves, for Sale.

SOUTH DEVON.
G-REENSLADE, W. R. J., 3. Hammet SniiiiiT, Tauxtox, and Wellington, Somerset.—Sales of Devon Cattle, Dorset.

Hoi^n Sheep. &c.

SHEEP.
OXFORD DOWN.

AKBRS & CO., Black Bocrton, Oxox.— Registered Oxford Downs, Rams and Ewe Lambs on Sale; inspection invited.

LINCOLN LONGWOOL.
[rOYLES, GEO., Skidby Manoi?, near Huli>.— Pure Lincoln Longwool Sheep; true type, sound conditions, lustrous long

wool, give Siitisfaction at home and abioad.

PIGS.
BERKSHIRE.

BRAISHFIELD MANOR HERD OF BERKSHIRE PIGS. Boars in iise : Little John, Champion R.A.S.E., 1915, etc. ; also

Hugo, wliose stock sold so well at Mr. Hiscock's Sale. Young stock of the best blood always for Sale.—Apply Mr. W. A.

Owen, Elm Grove, Braishfield, Romsey.

MANUDEN HERD OF BERKiSHIRES. Gilts 11 months by Steadfast (brother to Carry On, Royal Champion, 1919), in pig to

Hammond Haymaker, 1st.. Oxford, 19'2o. gns , Ciirriagc paid.

—

GE i>), Manuden House, Essex.

LARGE WHITE.
( IllVERS & SONS, LTD., HiSTON, Oambs.—Over 1,UU0 pigs bred annually. Breeding Stock live out in Large Grass Orchards.

Stock Boars include Histon Thor, Champion Ptterborough and Suffolk 1920, Histon Lion Heart, Champion Royal Norfolk

1919, Dalmeny Macbeth, 1st Highland and Edinburgh 192U, and own brother to 72U-guinea Sow. Young Stock always for Sale.

. COLSTON & BORROWFIELD HERDS OF LARGE WHITE PIGS, the property of R. Millington Knowles, Esq., The Hall,

Colston Bassett, Notts.—Numbers and quality equal to pre-war standard.—Particulars from Agent, Estate Office, Colston
Bassett, Notts,

DENNY, E. H. M., Staplefield PLACE, Staplefiei-D, SUSSEX.—Large White Yorkshire Pedigree Pigs. Station : Haywards
Heath. Telegrams : Handcross.

GREENALL, SIR GILBERT, BART. . C.V.O., Walton Hall, Warrington. The Walton and Worsley Herd of Pedigree

Large 'White Pigs. Selections of all ages for sale at moderate prices. Apply to Richmond Daybell, Manager, Rowswood
Farm, Higher- Walton, near W^arrington. Station: Warrington. Telegrams: Daybell, Higher-Walton, Warrington.

THE WARREN HERD OF PEDIGREE LARGE WHITK PIGS, the property of H, T. Williams, Esq.—Yotmg Stock of the best

strains for Sale, including a fine selection of in-pig Gilts.—Apply to RAYMOND Kber, Warren Home Farm, Bronghton, Chester.

MIDDLE WHITE.
'JHIVERS, JOHN, Histon, Cambs.—Pedigree Middle White Pigs, Breeding stock live out in Grass Orchards. Wins 1920 included

Champion Boar, Champion Sow, and Cup for Best Middle White Pig, won outright (second year in succession) R,A,S.H1,

Show, Darlington, Young Stock for Sale.

EDGE, S. F,, Gallops Homestead, Ditchling. Sussex,—Albany Herd of Pedigree Middle Whites. Bred on open air system.
Wonderful doers and breeders. Will thrive anywhere,

JEROME, MRS,, BILTON Hall, York.—Pedigree Middle White Pigs, prize-winners. Boars and Gilts for Sale.

The^ Rennet on which

cheese-makers depend.

dir. Hansen's Laboratory, Ltd.,

77, St. Thomas's Street,

LONDON, S.E.I.
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^1

NEW SKINS FOR YOUR ROOFS

THE ORIGINAL PLASTIC COMPOUND
for lv<'})airiii_i:

All Leaky Roofs
Easily ai)i)lu"tl with a TijoWKL.

SlicJi.

an ijichn'r.

Also made in S?:M [- IT.ASTF] FOHM for :ini)lvin<: witli Drsrripfirr linohlef sp„f on

,1 r.!:T-SH.
'

' iippWratnni.

"BEANCOLITE"
THE SUKE

WOOD PRESERVATIVE
Absolutely prevents decay, dry rot and
fungoiti growths in all kinds of timber.

i
INDISPENSABLE FOR

BEAMS, FENCES, SHEDS AND
WOODEN ERECTIONS

of every kind.

De.^rr'iitt 'irr List anil TintCdrd on apid'uuition

.

AGRICULTURAL IMPLEMENTS
of ail kinds.

MOWING MACHINES, SWATH
TURNERS, SIDE DELIVERY

RAKES, Etc.

INTERNATIONAL JUNIOR AND
AUSTIN TRACTORS.

|^

ENGINES, CHAFF CUTTERS, ROOT CUTTERS.
GRINDING AND CRUSHING MILLS.

DAIRY UTENSILS
Sfnil N.t !,(>/// i'n(jhii-us.

BAXENDALES miller street, \PMyVCI^LiMLCO MANCHESTER. I

And at LIVERPOOL. EDINBURGH and DUBLIN.
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PIG continued.

MIDDLE \NH\TE-continued.

STAPLEFORD HERD OF MIDDLE WHITE PIGS. A few choice gilts and boars always for sale at reasonable prices.

C. S. Harvey. Wym 'ndham, Oakham.

WEELEY HERD OF MIDDLE WHITES, bred on the open-air system, exclusively from Champion strains. Two 1919 Royal
Show winners, and the sire and dam of a 1919 Cattle Show winner were bred in this herd. Apply to OSCAR GRAY,
Tendring Farms, Limited, Weeley, S.O., Essex.

LARGE BLACK.
PICKWELL HERD, Pedigree Large Blacks. Young stock from best strains at reasonable prices.—CAPTAIN CLAUDE W. HEMP,

Staiubridge Farm, Bohiey, Sustex.

NEWHOUSE HERD of Pedigree Large Black Pigs. Boars and Gilts from best strains.—ROBERT FORTUNE, Newhouse,
Cranleigh, Surrey.

DTJNSTALL HERD of Pedigree Large Blacks, bred from prize strains under natural conditions. Prolific, hardy, grand doers

and of choice type Young Boars and Gilts. Prices Moderate.—Lionel E, Horne. Moreton-in-Marsh, Glos.

EDGE, S. F., Gallops Homestead, Ditchling, Sussex.—Pedigree Large Blacks, marvellous open air strain.

LINCOLNSHIRE CURLY-COATED.
OHARNWOOD herd.—A grand lot of young Boars ready for service, all descended from Royal winners. Inspection invited.

—

G. Simpson, Charnwood, Lowdham, iNotts.

GLOUCESTER OLD SPOT.

THE FAIRFIELD HERD OF GLOUCESTER OLD S'^OT PIGS for Sale. 100 to choose from, including winners at Hereford
and Worces^ter Show. Gilts, Boars and Sows with litters

;
also, owing to change of blood, several Boars by Berkeley Foreman.

—

J. B. DOWDING, Fairfield, Leominster.

POULTRY.
MAJOR, ARTHUR C.—Breeder and Exhibitor thirty years. Champion Duck and Silver Grey Dorkings, "England's best

fowl." Prizes at all Shows, and exported all over the world. Prices moderate. Eggs, Is. each.—ARTHUR C. MAJOR, Ditton,

Langley, Bucks.

CONTINENTAL POULTRY EXPORTERS, STRATFORD, ESSEX.—Pullets, 30 Breeds, from 10/6 each. List free.

White Lrghorns, White Wvandottes, Light Sussex. Stock bred from Laying Competition Winners. Eggs, Day-old Chicks and
Stock birds for sale. Illustrated List free—.JOHN Chivers, Estate Office, Histon, Cambridge

AUCTIONEERS, LIVE STOCK, ETC., AGENTS.
WATERS &. RAWLENCE, SALISBURY.

MISCELLANEOUS ADVERTISEMENTS—(^mj^ Prepaid).

Fop Cleft Chestnut Unclimable Fencing", apply to The Stanley Underwood Company, Limited, Shottermill,
Haslemere, murrey.

64 Pag-e Book about Herbs and How tc Use Them, 2d.—Trimnell, The Herbalist, Richmond Road, Cardiff.

Rippins Easy to Keep Account Books for Farmers. Herd Books for Cow^s and Pigs. Stud Books for

Mures. Gripall Cash Book dissects in( ome and costs of the larm from all pources. Furro Crop Acconnt Book. Service
Certificate Books tor Stallions, Boars, Bulls. Milk Record Becks and Pads. Poultry Account Books. Egg Laying Record
Cards. Specimen nalingg free.—RiPPIN BAKER, The New arkes, Leicester.

All applications for Advertisements in " The Journal of the Ministry of Agriculture" should be addressed to C. VERNON &
SONS, Ltd., 38, Holborn Viaduct, London, E.C. 1.

400 CP. VAPOR LAMPS
THAT CAN BE TURNED DOWN TO

ANY DESIRED SMALLER C. P.

Safety and satisfaction guaranteed. They burn 95% Air and
b'^la Petrol Vapor. They are clean and economical. They
cost |d. per hour to rnii, and a" one filling will run a week.
The principle in both lamps shown is that applied to a lamp
supplied to the U.S.A. Government. Large stocks of both
types are on our premises, and we can supply by return.
The cost is 6 's. each packed and dilivered. The" Mantles
are durable, and the Lantern is storm proof. Everybody
who introduces six buyers gets his money back. The Lamps
are made of the very best anf strongest materials, and are
finished in higlily-polished nickel.

The Light given is twenty times that of the largest oil lamps.
Both Lamps are fitted wiih Automatic Tip Cleaner, and they
are the Lamps that never fail. Every Lamp is tested before
it reaches user's hands.

Suppliers :

STANLEYS (STRATFORD), LTD.,Wharton Rd., London, E.15.

No 210 Table Lamp. mention Jotiftinl of the Minixtn/ of Aai'icuJtu) Storm Proofs Lantern.
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CTISOIL
Kills Wireworm and Increases Value of Fertilizers.

For Corn, Root and Potato Crops.
TESTS WITH OATS.

Soil: Puaty Loam.— Yicdd [nn- Acre.

Without ' Dressed with

RECTISOIL. RECTISOIL.
60 Bushels. 72 Bii>hels.

12 Bushels per acre more with RECTISOIL.

Soil : Light Loam with Limestone under.
The part treated with RECTISOIL received

* a dressing of 5 cwt. per aero, broadcasted on the
furrows and harrowed in before drilling. The
whole crop was light, but the comparative yields
are none the less interesting.

Yields per Acre at 401b, |)er bushel.
Dressed with RECTISOIL,

Grain 38 bushels.

Straw 2 tons 1 cwt, 48 lbs.

Length of Straw 5 ft- 6 i"-

Without RECTISOIL,
Grain 25 bushels.

Straw 1 ton 1 cwt.
Length of Straw 4 ft. 3 in-

Nof.e Length and Weirjlit of Straw which shows
much Stronger Oronih and Finer Development.

OPINIONS.
HAMP.-^HIRE, " AusuPt 2ii(l, 1920.

I thank you for your letter. I am very pleased to be
able to tell you that I am delighted with the results
achieved by using your RECTISOIL.

I sowed it on a 12-ac're field which was infested with
wireworm, and I now have an excellent crop of oats.
There is no doubt that but for your RECTISOIL I should
not n iw liave any oats worth reapin<i:.

I have reommended it to a large number of farmers in
my neighbourhood. I do hope your RECTISOIL will turn
out to oe the success it deserves. Capt. IT."

•Sol,-.— Thin uas not Concentrated RECTISOIL as notr ma:U:
Concentrated RECTISOIL goes farther and is cheaper to u^e.

TEST WITH POTATOES.
Soil : Limestone on Lit^lit Loam with

Limestone under.

Variety : King Edward VII.
The whole Held was dressed with farmyard

manin-e and received tlic.>-sings .5 cwt. of Suit,

and 15 cwt. of Potato Compound Manure per acre.

! Yield per Acre,

i

Without

RECTISOIL.
Tons Cwt.

Ware ... 6
Seed ... 1 10
Chats ... 1

Total .

Dressed with

RECTISOIL.

. 10 2
1 6
1

8 10 12 8

It IS most important to Note that, usal in con-

junction with this Heavy Dressiiuj of Special

Compound Manure the RECTISOIL portion

shows pro rata, increased Crop, thus illus-

trating how the value of fertilizers is enhanced

by the use of RECTISOIL.

OPINIONS.
YORKSHIRE, - October I9th, 1920.

You may be interesti-d to know the i emits of an applica-

tion of your insecticide preparation R KCTl SOIL this s ason,

I have 2 fields adjoinintr one anotiier, i)loughed out grass

in 1918, and in spite of all rolling and other precautions,

the crop was a failuiv owing to severe attacks of wireworm.
Both fields were drilled with wheat at the same time this

season, one being dressed with RECTISOIL. Tlie un-

dressed field was an absolute failure, and had toberedrilled

with oats. The field that wius dressed h;is thrown a very

excellent crop so far as appearances g and I should think

will yield from 5 to (J qrs. u heat per acre.

I felt this result was so interesting ami satisfactory that

you would lilje to hear of same from " e. R. D."

o T I s o r
S0 7o

Prices of RECTISOIL (Concentrated):
£ s. (L £

10 ton trucks 10 15

11

per ton.

„ „

2 ton trucks

1 „ lots ...

Onl.T.

10

d.

}H'r ton.

„ „

FREE ON RAIL, GRAYS, ESSEX. BAGS FREE. GARR. FORWARD.
Sold l.y -

Cornseedsmen, Fertilizer & Implement Merchants & all Corvusine Agents.
NO/./-; MAXrFAC'ri'REIxS (ir/io />;//. npmi rrii>/rs/. ii/n/in/nifrli/ s,'/id mn/tr or' /nnn's/ (U/r/if )

Agricultural & Horticultural Chemists, Grays, Essex.
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The Cake that Pays for its Cost.

A BRITISH MADE CAKE
of GUARANTEED PURITY
and PERFECT CONDITION.

NOT A COIVIPOUND CAKE.

MOTHER NATURE'S OWN
Food for increasing" Milk Supply.

EASY OF DIGESTION.

Suitable for all kinds of Young Stock.

A Postcard ivtll britt^ you Sajuples and Booklets from

Sole Manufacturers

:

—
LODERS & NUCOLINE, Limited,

Cake and Meal Dept.,

l,Crtitched Friars, LONDON, E.G. 3.

MARS OIL
British

Made
For Preserving,

Softening &
Waterproofing

BOOTS,

LEGGINGS,

HARNESS,

SADDLERY,

LEATHER

APRONS &
COVERS,

and all kinds of

Leather Articles

As supplied to the Ministry of Muni-
tions, H.M, Dockyards, the Military,

and Farmers, etc.

TRADE MARK

NO " RUBBING iW " REQUIRED.
In Tins with Brush complete, at 1/6 & 3/- each, or

2/3 and 3/9 post free.

1 gallon Cans 18/- carriage forward,

\ „ „ 10/6 „

THE iVIARS OIL (B.A.) Co.
' (Proprietor: F. GRtaNER,)

10 & 12, MILTON STREET, LONDON, E.C,

TheNetting-
you will have
eventually—

R\ULTLESS
BECAUSE it lies dead fiat

without curves or "bulges
and gives no trouble.

It is made to stand heavy-
strains too, being of
fine grade wire, galva-
nized after manufacture.

High quality and low price is

another combination that mal^ee
"Faultless" the Netting yen
should test NOW.

Send us particulars of your require-
ments and we will gladly quote carriage
paid prices for large or small quantities,
direct from works.

Z4/r VAIEIROh/WORKS

HALL & CO.,
'Phone : Purley 10. LTD.

Lime Burners,
COULSDON, L.B. & S.C. Ely.

GROUND
CARBONATE OF LIME

(For Agrricultural Purposes)

20/- per Ton loaded in Bulk F.O.R. Coulsdon.

Orders should be booked at once to

secure prompt delivery.

WHITE LUMP & GROUND LIME

For Agrricultural Purposes.

All kinds of CHALK supplied from Lump
Chalk for road making down to extremely

Fine Powdered Chalk for

Pharmaceutical purposes.

Head Office:

Victoria Wharf, E. Croydon.
Telegrams :

' Cement, Croydon."
'Phone :

" Croydon, 1104."
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RunningWater
in Your Home
A Dayton Electric-drivenWater

System will automatically pro-

vide w^ater under pressure at

all fixtures— the same as city

vs^ater supply.

Costs but a fewr cents a day

to operate.

Can be run from any current

—

central station or private plant.

Write for literature.

Or better still, come

in and see this splen-

did system.

T.B.S. Electrical Construction Co., Ltd.

68, Victoria Street, Westminster, London, S W.l

Telephone: Victoria 1972.
Tel. Address: "Agtrovvnaw, Sowkst, London."

Telegraphic Code : A.H.C. 5th Edition.
Marconi Address: " 1">ki( Acv. London."

SOLE CONCESSIONAIRES FOR THE UNITED KINGDOM

Specialists in Country House, Estate Ligrhting*,

Heating and Power Installations.

Send for particulars of the

DUAL PURPOSE MARCO PLANT FOR FARMERS.
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Sheep Dip

Farm and Veterinary Disinfectant

Fly Spray for Cattle

MURPHY & SON, Ltd., Sheen Lane, London, S.W.14.

ALL WEATHERS. ALL CLIMATES.

" ALLWEATHER"

m BRAND.

WATERPROOF COVERS
OF ALL DESCRIPTIONS.

Samples and Prices on application to the Sole Makers ;

John Siviith & Co. (London, E-), Ltd.,
44, UPPER EAST SMITHFIELD, E.l.

Telegrams : Civilation, Aid. Tel. No. : Avenue 7650 (4 lines).
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POT

More necessary than ever to
increase production.

ALL TYPES AND GRADES
AGALN AVAILABLE FOR

Different Crops,
Different Soils, and
Different Compounds

TO GIVE THE VERY BEST IRESULTS.

All supplied by the Potash Syndicate in the same excellent condition for sowing

and mixing as before the war.

DELIVERY AT SHORTEST NOTICE. IN BAGS OR BULK.

Order Now in Anticipation of Greatly increased Demand.

Per Cent.

Kainit. guaranteed miiiirrnun ... 12.4 potash

Actual tests of Cargoes arrived shoiced considerable

excess, as high as 15'68.

Potash Manure Salt 20 „

„ 30 „
Sulphate of Potash and Magnesia... 26

Per Cent. Per Cent.

Muriate of Potash—SO-85 purity 51.5 potash

00-95 ., 56.8

Sulphate of Potash— 90 „ 4S.6

96 51-8

POTASH AS SULPHATE IS THE MOST DESIRABLE FORM FOR

POTATOES, TOIYIATOES, lYIALTING BARLEY, all inside and

intensive cultivation,

SOILS POOR IN LIIYIE AND HEAVY SOILS AND lYIIXING

PURPOSES.

The Sulphate of Potash and Magnesia has been definitely found to possess an extra

fertilising value by reason of its magnesia content. Kainit also contains some magnesia.

For Supplies of Potash and full particulars, apply to

F. W. Berk & Co., Ltd.,
/, Fenchutch flt^onue, London, E.C.3.
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CONCRETE SILOS,

FARM BUILDINGS,

COTTAGES, - - -

FENCE POSTS, &c.,

- - SUPPLIED. -

Plans and Estimates given

for any class of work.

Mm Glee Stone Quarry Co.,

LTD.,

Ditton Priors, Bridgnorth, Salop.

s

WHY BUY BRICKS?
lYIaKe Concrete Blocks Yourself instead.
The CYCLOPS CONCRETE BLOCK- MAKING
MACHINES have been approved by the Ministry
of Health. They are easily used and call for no

skilled labour.

With Cyclops blocks one can build a house from cellar to roof witli raw materials

frequently found on the site. Whether made with semi or complete cavity blocks, it

will be cool in summer and dr}^ in winter. The rich face down mixture of concrete

renders the blocks impervious to moisture, and obviates the use of waterproofing
compounds or rough cast work. With Cyclops blocks shutteiing is not required, as

they can be reinforced in the building, and the cavities filled up with concrete for

heav}^ work. In addition to making blocks the machine is ca[)able of producing
700 2-in. slabs per day.

Our new 32-page Catalogue tells you all about the machines and what they do.

Send for your copy to-day.

EX-SERVICE MEN TAUGHT FREE OF CHARGE.

THE CYCLOPS CONCRETE CO., 9-13a, Hilbre St, LIVERPOOL.
Teleg-pams: ESSEISSOR. Telephone: ROYAL 1195.

Established 1882.

Reinforced Concrete Silos.
Better and Cheaper than Timber.

No Slackening
and

Tightening of

Hoops & Stays.

No Painting
or Tarring
Required.

Indestractible
even by Fire.

No Upkeep,

Constriicted on
Modern
Sanitary Lines.

We have built

these SILOS in

all parts of the

United Kingdom.

Estimates and References on Application.

James Scott & Son,
(ABERDEEN), LIMITED,

George Street & John Street, Aberdeen.
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HIGH - GRADE

FERTILISERS
•FOR

FARMERS,
MARKET GROWERS

AND
HORTICULTURISTS.

ALL MANURES SOLD ON

GUARANTEED
ANALYSIS.

CARRIAGE PAID,

IMMEDIATE DELIVERY.
BAGS FREE.

Full Papticulaps and Prices from

RENED RAY & CO., Hounslow.

LIME
FOR AGRICULTURAL PURPOSES.

CfiLLOw Rock Lime
The purest Lime on the market.

Sweetens a sour soil, mellows a clay soil,

makes potash and nitrogen available to the
plant, and improves crop yields.

WE SUPPLY
Lump and Ground Lime
and Hydrate of Lime, each
of the Highest Purity.

The Callow Rock Lime Co., Ltd.,
810 11, Salisbury House, London Wall, E.C.2.

MILK
Welford & Sons (Dairies)

Limited.

Now open to receive offers of Reliiible

Dairies of

WELL COOLED MILK.

FULL SUPPLIES OF PLATED
CHURNS PROVIDED.

CHEQUES FORTNIGHTLY.

Call or write full r^rticulars of Summer and

Winler Quantities, Nearest Station, etc., to:

H. TROTIVIAN, Managing Director,

Chief Dairy OfRces, Elgin Avenue,

LONDON, W. 9.
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Akriguitural Lime
To /111 Cultitfators of Land

:

USE OUR GENUINE GROUND LIME

GROUND LIME is a FERTILISER, and secures

HEAVIER CROPS with a MINIMUM of EXPENSE

GROUND LIME, if applied to the land in quantities of about 10 cwt. or more
per. acre per annum, will produce greatly augmented CROPS, whether of Cereals,

Clovers, or Leguminous Plants.

THIS LIME is a SOIL FOOD, an INSECTICIDE, a FUNGICIDE,

and the BEST REMEDY for " FINGER-AND-TOE " DISEASE in

TURNIPS, &c.

For Prices of

AGRICULTURAL LIME
AND

GROUND
CARBONATE OF LIME

Write to—

THE CEMENT MARKETING COMPANY, LIMITED,

LIME DEPARTMENT,
8, LLOYDS AVENUE, LONDON, E.C.3.

Telegraphic Address:-" POKTL.AND, FEN, LONDON."
Telephone 7\o 5690 AVENUE (Private Exchangre).



THE JOURNAL OF THE MINISTRY OF AGmCXJhTJJRE.—Advertisements, xxxix

THE ''CLAYTON"

RA T-GASSING MACHINE
producing: a. sulphurous of a. hig^h
strength without danger to operator

or domestic Animals.

Unlike Poisons, Virus and Trapping, it

Destroys not only the Adult Rat, but
also the Young in the Nests.

Used by COUNTY AND MUNICIPAL
AUTHORITIES, FARMERS, &C.

Full Partiruhn-a from—
CLAYTON FIRE EXTINGUISHING & DISINFECTING CO. LTD.,

22. Craven Street. Strand, London,' W.C. 2.

J f Ressich Cami'BEI.I.. 118 Queen St., Glasgow.^ •'IW. C. Dav. G, Water Street, Liverpool.

BREECHES
TO ORDER BY POST. I

Read this result
from Customers' own

Y self - measurement.
Dear .Sirs. Melton.

I received Hreeches and they
give everj- satisfaction. The fit could
not have been more perfect had I

been measured by professed breeches'
makers.
They are the best pair of Breeches I

have seen for some time.

V'ours faithfully, T. J.

FARMERS send for our
Patterns and Measure
Form.

WE CAN SAVE YOU

25
to

BREECHES S,-rune
in Bedford Cords, Whip-

cords, Tweeds, etc. 84 ~

SATISFACTION OR CASH RETURNED.

BEDFORD RIDING
BREECHES CO «

29, Great Titchfield Street.OXFORD STREET, LONDON, W 1.

Exhausted Land
The first element to
become exhausted in
land is Nitrog^en. The

application of

NITRATE OF SODA
will .su])ply this necessary plant

food. It is the best and most
available form of Nitrogen, and

acts immediately.

Unless you use it as a top-dressing for your
crops you are wasting money, time and laV>our.

Wfite for special pamphlets, entitled .—

Practical Handbook on the Use of Nitrate

of Soda."

'"The Improvement of Pastures and Meadows."
"Catch Crops—The Farmer's Standhy."

Supplied g:ratis and post -free, by

The Chilean Nitrate Committee,
Friars House,

New Broad Street, London, E.C.2.

THE GRONINGEN SEED

GROWERS' ASSOCIATION,
—Grouinger Zaaizaadveieeni,Lrin,>r ((i.Z.V.)

—

HOLLAND.

25,000 ACRES OF THE FINEST SEED PRODUCING LAND

ALL UNDER ONE CONTROL.

CEREALS. ROOT CROPS.
FARM & GARDEN SEEDS.

Write for the Association's Descriptive and
Illustrated Booklet, forwarded free on appli-

cation to its London Ofticc

A Publication ol great interest to

all Farmers and Market Gardeners.

Learn sometliiufj about how your Grt>win^f Seeil

is produced, and liow this Association of Growers
Co- iij>r rates' irith YOU, and not only amongst

themselves.

PURITY OF STOCK & RELIABILITY ASSURED.

Sole Representatives for the United Kingdom :
—

R. TURNER & CO.,

21, Camomile St., London, E.C.8,
Wll be pleased to answer all eiKiuiric:
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MM

JT is important that every

large cultivator of land

should investigate the STONE-
HOUSE Type B Supep Power
Spraying" Plant of lOO-gallon

capacity, If h. p. paraffin engine,

spraying up to 6 nozzles. It

is invaluable to all who
operate on a large scale. All

details from

—

STONEHOUSE WORKS CO,

12, Spon Lane Mills, West Bromwlch.

LONDON: B. W. Peters, 36-38, Hatton Garden, E.C.I.

MANCHESTER : 6, Exchange Arcade, Deansgate.

VETERINARY
INSTRUMENTS

HORSE HOBBLES, Sheatfacr's.

Complete with Leather Collars,

Chain PtiIIeys and cross Hobble.

PRICE - S.8 17s. 6d.

SURGICAL MANUFACTURING CO., Ltd,

Veterinary Instrument Makers,

83, 85, Mortimer Street, LONDON, W.
ILLUSTRATED CATALOGUE FREE.

To FARMERS

!

For prevention or cure of Foot and Mouth
Disease, Tuberculosis, Ringworm, Parasitic

. Mange and Destruction of Lice . .

J EYES' FLU ID.
Best and Safest Disinfectant

for Farm, Stable, Kennel.

FREE FROM ARSENIC OR NICOTINE.
Approved by the Ministry of Agriculture and Fisheries for the purposes of the
Orders of the IVIinister relating to SHEEP SCAB and SHEEP DIPPING
Great Britain, and by the Department of Agriculture and Technical Instruction

for Ireland for the purposes of their Orders relating to SHEEP SCAB aud SHEEP
DIPPING in Ireland, in the proportion of one gallon of Dip to sixty gallons of water.

[Jeyes' Anima.1 Pamphlet sent free on application to—

JEYES' SANITARY COMPOUNDS CO., Ltd., 64, Cannon Street, London, E.C.4.
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I 3VE lEZ
BUY ONLY THE BEST.

The BUXTON LIME FIRMS

COMPANY, Ltd.,

Royal Exchang-e, Buxton.

Telegrams— Buxton Lime, Buxton. 'Phone-312 Buxton.

THE PUREST LIME KNOWN
IN COMMERCE & THE
LARGEST OUTPUT OF LIME &
LIMESTONE IN THE WORLD.

Lime Burnt in

Special Kilns for

Special Trades.

Agriculturists, Florists

and Fruit Growers

catered for specially.

AGENTS THROUGHOUT GREAT BRITAIN.

Lime in any Form, in any Quantity to suit Users.

McHATTIE'S

SPECIAL PASTURE
SEEDINGS.

PRESCRIPTIONS FOR ALL GLASSES OF LAND.

ORIGINATORS ANO INTRODUCERS

The XXX Giaiit Flowering

Red Clover

True Wild wiiltB Clover.

APPLY FOR OUR SEED LIST ISSUED IN FEDRUARY

McHATTIE & Co.,
AGRICULTURAL SEED HOUSE,

DIAPHRAGM PUMPS

;sKW=-'>^

Unequalled for pumping large
volumes of water by hand
power and for raising sewage,
sludge, emptying cesspools, cftc.

In many sizes and types. Work-
able by hard and mechanical
power.

Is, and always has been, an
entirely BRITISH COMPANY.

Entirely British Made.

SIMPLE and

RELIABLE.
With Imi.rov.'d Valvo

irateiited).

Cannot choke or get
out of order.

<P % •

The Pump for
Farms,

ESTATES, &c.
Fully Illustrated Catalogue sent free on

HONIG & IVIOCK, Ltd., 7, Mark Lane,
LONDON, E.C.3.

Strength in the Knot
explains why *' Kmpiic " Fence so easily stands tremend-
ous stiain>. ' Kinpire ' Knot holds wires securely at each

inlerscctiun— wires NF.\'KR sag or draw through.

HARD
STEELEMPIRE

FENCEWOVEN
WIRE

Every strand manufactured throughout of best hard steel wire. Galvanized to resist rust.
Livestock cannot injure themselves ; it has no sharp points. Easy to erect ; requires no
attetition and practically everlastinir. Two men can put up Co„// nr QtrarH tn.Hav ffiP
a mile per day on hilly or level ground when posts are Xf"i5/„^*Tr ^
set. We will undertake erecti.Mi anywhere if re.iuired. CataiOgUe t.t . NO. 25. -I*^
PARKER,WINDER& ACHURCH, LTD.,Fencing Contractors,BIRMINGHAM
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THE

YOR KS H 1 R E
INSURANCE COMPANY Limited.

FARMERS' INTERESTS SPECIALLY STUDIED.

Have you increased your FIRE INSURANCE
on New Crops to meet present day values ?

If not, consult the "Yorkshire."

Chief Offices

:

York: ST. HELENS SQUARE.

London: BANK BUILDINGS, PRINCES ST., E.C.2.

Branches and Agencies throughout the Kingdom.

Fertilisers and Feeding Materials.

Special Mixtures for

GRASS, CORN & ROOTS.
SUPERPHOSPHATES

: BONE MEALS

:

SULPHATE ofAMMONIA : BASIC SLAG •

NITRATE of SODA : RAPE MEAL :

NITRATE of LIME : FISH MEAL •

POTASH SALTS, and other Fertilisers.

Linseed and Cotton Cakes, Bibby Cakettes and Meal
Cream Equivalent" for Calves, and other feeding articles'

CLOVER, GRASS, and ROOT SEEDS.

HY. RICHARDSON & COMPY..
SKELDERGATE BRIDGE WORKS, YORK.

RENTOXreg'
is the best Albuminoid Fcod on the Market
for Stock Feeding. Especially for Pigs and
Poultry. KENTOX is prepared from fresh,

sweet, sterilized Blood and C07itains nearly
90°/^ Albuminoids.

Large sample box an^ full particulars

2j- post free (2 boxes, post free, 316(1.)

Midland Cattle Products Limited,

Bopdesley St., BIRMINGHAM.

^Dependable ^^^H
rTai#aiilm

Tents, f\/larqueBs, Slieets, Rick
Clotlis. Cart Covers, Horse Cloths, Wi

Nose Bags, &c.

Samples of iVIaterial sent willingly. B
Jonathan Hilton ^
49,N3ylorSt Liverpool - ^^^^
Send i/our enqu/rJes '^^^

Telephone: Central 3928.

LEARN BY POST
TO make farming pay really well. We have trained

hundreds to succeed. Why not you ?

WE have courses of instruction in every loranch of

Mixed, Stock, Arahle and Dairy Farming, Veterinary

Science, Farm Accounts, &c.

ALSO a special course in Land Agency for those going

in for the management of landed estates.

THE College has heen established 18 years. Send

postcard for a free prospectus to The Agricultural

Correspondence College (Sec.N), Ripon.

All applications for Advertisements in

" The Journal of the Ministry of Agriculture
"

should be addressed to

C. VERNON d SONS, LTD.,

38, Holborn Viaduct,

London, E.C. 1.

Phone—Ho LBORX 6o6U.

ANDREW WEIR & CO.,
Sack and Bag- Manufactupers

and Merchants,

21, PARLIAMENT ST., LIVERPOOL.

Telegrams: " Weirsac/' 'Phone: 895 Royal.

Lancashire, Cheshire, Sliropshire & North Wales-

Messrs. BOULT, SON & MAPLES,
VALUERS, SURVEYORS, ESTATE AGENTS, AND

PROPERTY AUCTIONEERS.

Offices: 5, COOK STREET, LIVERPOOL.
Ti'lt'qrams—" Acres," Liverpool.

• Telt^phoiies—m Banlc—2 lilies.

Estates, Farms, Kesidential and Business Properties only.

Periodical Sales of Property at Liverpool, Chester and Preston.

J. D. CAIHIPBELL,
Manufacturer of NICOTINE in Bond from duty-

free Tobacco.

Nicotine makes the very finest Insecticide for fumi-
gating, vapourising, or spraying to destroy insects

infesting vegetation. Your inquii ips solicited.

LUND STREET, CORNBROOK MANCHESTER.

THE ANIMAL PRODUCTS CO., LTD.,

24, Benson Street, LIVERPOOL.

ORGANIC MANURES OF EVERY DESCRIPTION.

Meat Meal, Bone Meal, Blood Meal
for Poultry, &c., feeding.
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LARGE BLACK PIGS.
FOURTEEN HUNDRED BREEDERS

with more joining daily

TESTIFY TO POPULARITY
of Large Blacks.

Try them for their followhiq qualitiefi:

Lengpth and Size Prolificacy

GREAT

GRAZERS

INCOMPARABLE
DOERS "

Splendid Constitutions

India, Pepu, Spain, Switzepland and other countries are buying- Largre Blacks.
Record price for single pig, 700 guineas.

QUARTERLY JOURNAL. 5s. Per Annum. No. 1 just published, Is. 2d. post free.

Descriptive Pamphlet and all Information from

L.B. PIG SOCIETY, 12, Hanover Square, London, W.l.

NEW ZEALAND
A healthy, wealthy, progressive country, with unrivalled natural resources and unlimited possibilities.

THE POPULATION IS MOSTLY OF BRITISH DESCENT.

NFW 7F AT AND ^ splendid climate, without extremes of temperature—although
ilLl! LUi\hAi\V Dominion extends over twelve degrees of latitude. The rainfall

is plentiful and ^vell distributed, and the country well watered, rich

and fertile. These natural advantages make

NEW ZEALAND—The Ideal Home for the Farmer and Pastoralist.

In the production of Wool, choice Mutton and Lamb, and high-grade

Butter and Cheese, New Zealand excels. The Dominion's average
yields of Wheat and Oats, Pulses, Clovers and Grasses, and the more
familiar "British" crops, are admittedly very high.

Apples and Pears, and New Zealand Table Honey have a deservedly
high reputation, and other products of the run, the field and the

forest—Hides and Tallow, Hemp and Tow, Timber and Kauri Gum
—are of an immense annual value.

exported last year Wool valued at ;£^i9,559o37 ;
Mutton, Lamb and

Beef to the value of 9,219, 295, and Butter. and Cheese valued at

^10,871,118. The total exports amoimted to ^'52,634,670 in

value, and her imports to ^30,671,439. This Total Trade of over

^83,000,000 rested on the industry of a poi)ulation of 1,108,373
persons.

NEW ZEALAND IS A COUNTRY WITH A FUTURE.
Ij yon arc iniorsied, 7Vf'itefor particular to -

THE HIGH COMMISSIONER FOR NEW ZEALAND, 415, Strand, London, W.C.i.

NEW ZEALAND

NEW ZEALAND
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GUNS AND SERVICE
'^KCHNICAL experts, shooting experts—indeed all who

handled 5r used the new B.S.A. 12 Bore Hammerless
Gun, express delight with the balance of the gun. its crisp ti

pulls, its best gun-like handling, and are genuinely astonished
remarkable value. B.S.A.
Design, quality and workman-
ship were never so wonderfully
represented. The B.S.A. Shot
equal to the best hand made
Gun i

have
Shot
-igger

at its

able to give service

weapon.
Sold by all gun
and i^ifle dealers.

The 1).S. A. Air Rifle provides sport for everyone. It is the greatest

smnll game and target shooting rifle on the market. Shoots rooks,

ra!>bits^ rxts and other destructive ])c>ts ^vith remarkable accuracy.

Ammunition is inexpensive. r)('okltt>. post fiee

S.A. GUNS LTD., BIRMINGHAM
Proprietors : THE BIRMINGHAM SMALL ARMS GO. LTD.

The IDEAL
LOCK. Out own worli-

meii undertake
erection in any
part of the
British Isles.

Use "IDEAL" for

all fencing purposes
"

IDEAL " has outstanding advantages

over any other fencing The uniform

strength and rigidity, superior galvanising

\ and the patent vice-grip that locks the

junction of every wire mean years

of satisfactory service that cannot be

ol)tained from an inferior and cheaper

make,
quoted

Write for prices
NOW !

Illustrated and
descriptive
Catalogue (U)

Free.

\\ iiiiiik ilini. hccauscyou are

V. r price for an inferior and

cheapiT make. \ oli caa^. ^a\ 'a money. It's

the FENCK WlTt^oUT A FAULT,
THE FENCE rilA T rf>STS NOTH-
I\G TO MAiX'i'AI N which is cheapest

,-ealiy~THAT FENCK IS "IDEAL."

WRITE NOW.

Decide on " IDEAL " Fence.

H. L Goodman & Son, T '

Clare Street, BHISTOL-
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EPHOS BASIC
PHOSPHATE

A radio-active phosphatic fertiliser^

mitaining 60 65 % Phosphates.

HI0HL7 SOLUBLE.

For grain and roots " EPHOS " will give results

comparable to superphosphate and basic slag, while

it excels both in the promotion of leaf and stem.

" EPHOS " counteracts soil acidity.

"EPHOS "
is particularly well adapted for mixing

in compound manures.

CROOKSTON BROS.,
38, Grosvenor Gardens, London, S.W.I. '"KSS.'iK'^
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In Nice Granular Sowable Condition,

contains :-—

13Vo Nitrogen = 16-8% Ammonia,
ancf supplies:--

26Vo Of its weight of iime in a
soiubie form.

A Rapid and Highly -Efficient

Top-Dressing for all Crops.

Invaluable for Soils Poor In Lime.

For LltirMturB and Information on lt$ uao ptoaao apply to:—

THE NITRAtE TMDING^ C^^^^

41, Eastcheap, LONDON, E C. 3.


