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whole and, subject to your views on thet point,

I should think it would be best to include Kenye
L ara €
’

) . material in that general reply and do nothing on
2 " , this for the moment.
\.{u If you agree a copy of theese minutes had
|
A better be placed upon the General file - 7224/A/37.
I am afraid I have not had any touech with fc’y - P g “
1

the Anthropological Institute in recent years, | '.A'
and I do not actually know who their guiding 4l

spirit is at the moment.

I should, howeyer, very definitely not be A '? L r\‘\ OV)L&:\\ L—-—, ) .
ine 1 3 I ) *

ed Lo pass on the 1ast paragraph of this
2spatch. I the recipient of the letter is \ . 3 c t c ,r -
ible he i likely su;:est the name "‘\A‘ “ 't “‘vl 1‘
T anyone with political luanings or unduly . ) ‘4
sendemie, |(> hovieas e ". hl"’a"“‘", M"S M_Xtt\%‘ b ,C)
[ s xuwm-(.. ‘.,. bt ml f sl

:ctly possible

-\'1‘710:‘.3 to make SL.{‘-rLA ‘Vc:—olv ’-t L‘/'w

Cthe Ly man the Governor wants. .1/(k~,l (Li«./\t . ‘f&( ' ,‘z‘/'_ﬂ/'.
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I agree with Mr.Bevir that we should- \; (/L/(_‘ "L', ‘A’W Cn‘ L,;V LZ{» '

not pees on to the Institute the contents

of the last paragraph of (2). I presume that V\“Ah—sa,-. kLaA,( W A L
if there wae any question of our utilizing | - ;
rt‘M 1Lt A 0{#1; (LAL,(
\

-

the Institute for work in Kenya, we should

have, when the occasion arose, an opportunity ! 12“) \“"*wk\
of ensuring that suitable personnel was chosen. N L ﬁ,qrp. + vt dec ’\ Aé( .1 NE
\ ’ | ' . -

I suppose it will not be much
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Mr. Maher (Soil Conservation Otﬂoor.'
Kenya) who has recently been visiting the
United States, has talked to me at some length
on the subject of the necessity for a
comprehensive enquiry into the systems of land
tenure in Kenya. His observations were
directed particularly to the reconditioning
which ie now proceeding in the Kamba Reserve.
Mr. Maher is"alarmed at the rather too ready
acceptance in Kenya, without sufficient enquiry,
of the view that (apart from de-stocking and
the reconditioning measures which are now being
carried out) a policy of encouraging the
development of small holdings ie= a gort of
panacea for the evils arising from faulty
methods of utilisation of land in this Reserve.
Mr. Maher thought that in some quarters in
Kenya there was a sort of idea that it is a
comparatively easy matter to put ringd® fences
round the various family, etc. holdings 'in the
Keserve, but he thinks that it would be very
dangerous Lo embark upcon thias policy without
a fuller investigation into the existing
system of land tenure in the Reserve.

For instance, he said that, while
large numbers of natives have ascertainable
rights over ascertainable areas of land in the
Reserve, there are in addition other natives
owning very large numbers of cattle, who, while
having no rights over ascertainable parcels of

land, nevertheless have the right to graze

their

their stock at large over the tribal land, diéelidudy
“The policy of fencing off into small holdings takes
0o accountd} o ww .

He mentioned this merely as one
illustration of the complications of the problem.

It is agreed in all quarters that an
enguiry into the various systems of land tenure in
Kenya (which vary from tribe to tribe) is very
desirable, but the difficulty seems to be to decide
what should be‘'gone about it. In the domtgb, of
whieh a copy is registered at No. 2 on this file, the
Governor seems to be hoping, somewhat vaguely, that
the Royal Anthropological Institute will constitute
itself into a sort of Fairy Godmother by providing
experts to conduct the enquiry.

8ir Prank Stockdale, on the other hand,
(with whom I have hsd a nh;ort conversation subsequent
to his miuute of the 29th of November) holds the view

that this task should be entrusted to an

Admintstrative Officer, seconded for the pu.rpo-ok

rather than to an academic Anthropologist; JWelesy is
olong- that this guestion is one of the first things
L0 be decided

The next oonido'ruuon which rather leaps to
the eye is that, having regard to the diverse systems
of tenure which prevail from tribe to tribe, the
conclusions to be drawn from an investigation in one
tribal area would be inapplicable in most other
tribal areas. If only one officer is seconded to
undertake this work, and if he has to pass on from
tribe to tribe, it seems to me that it will be years
before some of the tribes can be dealt with. This
points to the conclusion that investigations should

proceed concurrently in all the various tribal areds.

This




, |

This alone, apart from other considerations,
would mean that the investigation would be
very ox’onnvo, and Kenya has no spare cash @
for the purpose.

Nevertheless the matter is most
important, and it is becoming more urgent from
day to day, and something clearly ought to be
done about it.

The obvious solution would be for
Kenya to apply for a grant from the Colonial
Development Fund. But Kenya is not the only
place where an enquiry of this iind is
becoming an urgent necessity. While, therefore,
it seems to me that every tribe, whether in
Kenya or elsewhere, will have to form the
subject of a separate euquiry, it is for
consideration whether, for the purpoaes of
an application to the Colonial Development
Advisory Committee, there ahould not be a
concerted appeal on behalf ¢f all the East
African Territories. This question of land
tenure is, however, only oﬁ of the variety of
land problems as to which there was some
discussion in the minutes on 47084/38, but
which was deferred for further consideration
on the publication of Lord Hailey's Survey;
and it seems to me that it will be again
necessary to review this matter in relation

to those more gemeral problems.
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At the ria-k of further encumbering
this file with %. 1 venture on the
following ob.urntiou‘x- t\ R
¢ 1. Logically the seguence is:-

(a) Accurate knowledge of existing
native

’\\Ps M-

ol.1l. No.b.
(copy attach-
ed)

. March, 1936, contains
ahead.

native uitella of land tenure.

(v) In the light of such knowledge, formulation
by Goveninnnt of principles designed to shape
the native systems into closer conformity

with modern reguirements. - -

(e¢) Application of the principlesgo arrived

4

At to particular administrative problems as they
arise.

ch;onologicnlly, however, we are bound to
reverse the order, 8Soil erosion in the Kamba country
cannot wait until materisl has been collected by
anthropologists, digested by secretariats, and
eopnverted into agreed principles for practical
application.

2. It is evident from (2) hereon that the Kenya
government (or, et any rate, the draftéman of that
despatch) is fully alive to the urgency and
importance of the land tenure problem. Perhaps they
flave not fopgotten the advice of their own
Agricultural JBconomist (Mr. levernge) whose thoughtful
article in the Sast Afriep 4gricultural Journal of

&t warnings of t'he‘~ dangers

3. I suggest that as ﬂn:';niv means of a
partial escape from the dilemma & progranyme on the
following lines should be adopted. The first stép sh
be to assemble and cpl‘late the existing fragments ef ~
knowledge of native land tenu re systems in Kenys
(there are the Kikuyu and Kavirondo Land Temure
Committees' Reports, and’there mist be a mass of data

on reeord in the verious Provincial and District

' Offices) and then to £ill !p‘ the more obvious gaps.

It




It would be a big task for which Kenya would
be hard put to it to spare the man. (I

should regard Mr. Fazan as definitely
unsuitable). This is where the Anthropological
Institute can make themselves really usetul.

4, I should 1like authority to ask the
Anthropological Inatitutp whether they would
be willing to help us ‘in Tinding, say, two
men, one for the Office work and one for the
Pield, for two years in the first instance.

For any difficulties in finance we should go
to the Colonial Development Fund.

5. If an arrangement oh these lines
proves possible, we should, in telling the
Governor about 1it,

(a) ask him to start collecting the
exlsting amé recorded evidence pending
the Anthropo]oglﬁiib arrival,

(b) remind him of his own fdrda in
paragraph 3 of No. 2, and, while
recognising that the rate of deterioration
in the Kamba country will not brook of _

delay, express the hope that it will

none the less be found practicabie to
avold putting into effect any measures
which run contrary to nntié; ideas

on land tenure without cleas knowledge of
what those ideas are and an oqéllly
clear appreciation of the conseguences

of over-riding them.

It is perhaps worth noting that
in

’ fogecal
'g Grnt “' Anthropetey

in Uganda the position appears to be well in hand.
In addressing hies Legislative Council on October 29th

8ir Philip Mitchell said:-

- <
"] take this opportunity of adding™that I am

more than ever convinced to-day than I was five

years ago, that at the root of these problems

of soil fertility and the prevention of erosion lie

the closely allied questions of land tenufe and
taxation. 1 cannot now discuss such complex
matters, but I should like Honourable Members to
know Shat gy are being closedy studied; in
particulaf an Administrative Officer has been
detailed to make an investigation in West Africa;
and elsewhere, into questions of land tenure by
African peasants. The detailed surveys being

made under the direction of the Agricultural Survey

Committee - known as the Mitala Surveys - are also
of the greatest value in connection with the study
of land tenure.”
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VOCO POWE

A few

KEROSENE

characteristics:

lT is highly volatile which ensures complete
vaporisation, making it possible for gvery
drop to be turned into vapour or gas, thus
minimising crankcase dilution:

2 0
It has properly grouped boiling points which
ensures a correet ratio between low and
high boiling points and en instantaneqQus
pick up when switching over from motor
spirit 3
Rt s a ®
[L is completely combustible which ‘ensures
minimum crm.kcuednknlon and & rmmmum
of carbon deposit, ' N
It is entirely {ree from impurities which" is
an insurance against ‘stoppeges brought
about by foreign or extraneous matter such
as water or dirt, .
It is a product of the Vacuum Oil Compuw k
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Kenya Farmers’ Association

(Co-Operative) Limited

Whilst handling all kinds of produce for our
members, making the usual advances when

- necessary

. we have special facilities for looking
after

YOUR EXPORT OF
WOOL

OUR SERVICE CAN POSSIBLY RE-

DUCE YOUR MARKETING COSTS

AND THEREBY OBTAIN A HIGHER '
NET PRICE FOR YOU

APPLY

Head Office: P.O. Box 39, NAKURU

BRANCHES

lKITALE, NAIROBI, ELDORET, MOLO, MOMBASA




DALGETY |

—— AND COMPANY, LIMITED

[ If you have stock youll need
‘ Dips, Medicines, Tonics and |
‘ Fencing Materials 1

f
i
\
|

We can fill your: requirements

COOPER'S CATTLE DIPS & STOCK REMEDIES

Churn” Brand Bone Flour, Mineral
Mixtures and Licks

cl’\d

Most Farmers and Planters have ||
machinery of some kind: this needs |||

Y

lubrication

TROGAN LUBRICATING OILS

for Motor Cars, Engines and
Tractors, can be supplied at
Advantageous Prices

Il
[l

MOMBASA NAKURU ELDORET : KITALE
" TANGA DAR ES SALAAM : MOSHI

NAIROBI

-

TEL. “JET" NAIROBI P O BOX 419

TORR’S HOTEL

” TICE |
IMPORTANf NOTICE

CCORR‘S HOTEL, which was closed down during the
last week in February, has now been reopened under
the expert mnnuxﬂnrmshx[‘ of Mr. & Mrs J A H“.I"JN,

late of the Cafe de Pans.

The Hotel has been entirely re-decorated and re-fu. nished

With a new and competent staff, a premier French Chef, and
two assistant Managers to look after every want of every
guest the service w.ll be and s beyond reproach

New and r":emci) altractive nse has been made of the Gnill
Koom and Balcony

The most up-to-date Dance Band and Orchestra has been
enguge«f and will be in attendance every 'rlg"l(‘ in order (}ml
Torr's chiel feature, that atmosphere of gaiety and dancing,
will still remain, and, we hope, progress

The: has becr no hcrease n prix-‘ as the ‘u”m«mu terms

will show. but the value now give. aunot be compared

SINGLE ROOM  Sw. 7 50 PER DAY

SINGLE ROOM Sw. 1250 PER DAY
WilH BATH ROOM!

DOUBLE ROOM Sw. 15 - PER DAY
DOUBLE ROOM 54, 25 PER DAY

WITH BATH ROOM

SPECIAL RESIDENTIAL TERMS
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DODGE ‘6’ BOX BODY

READY FOR THE ROAD Wik the improvecseat in the price of |
umj vement 1n pnice

butterfat it is more important than
ever that none should be wasted

THE PREMIER SETTLER'S CAR INSTAL

ROOMIER AND AN
MORE COMFORTABLE
ALFA-LAVA

|{ Especially Built for Service by

| the Manufacturers who have

had 20 Years' Experience of
| EAST AFRICAN ROADS

and secure
ALL YOUR CREAM

We carry an:immense stock of Spare Parts. Machines sent to us for
overhavl are returued promptly

FISHER, SIMMONS & RODWAY (eA) LT FOR ALL DAIRY SUPPLIES

VICTORIA STREET

o 363 NAIROBI P.0 o 0 G. NORTH & SON, Lr
I - NAIROBI  :: ::  NAKURU




o LET US
 —— CAPEX — HELP YOU REDUCE
LIME-SULPHUR || | ER{IVRTVRT TR £

i

for
COFFEE THRIPS

CAPEX LIME-SULPHUR IS GUARANTEED TO
MEALY BUG ONTAIN BY VOLUME POLYSULPHIDE

SULPHUR.  EVERY BATCH MANUFACTURED

APH'DES ‘ IS TESTED AND APPROVED BEFORE IT
| LEAVES THE FACTORY
RED SCALE

CAPEX LIME SULPHUR CONTAINING 399

PEACH LEAF POLYSULPHIDES IS THE MOST CONCEN

IRATED LIME-SULPHUR IT IS POSSIBLE TO

CURL Etc. || PREPARE. IT IS 2°, STRONGER THAN

ANY ORDINARY LIME-SULPHUR WHICH
= CONTAINS ONLY 327339% POLYSUIPHIDES ,

i
!
FOR THE POLYSULPHIDES ARE THE ONLY ;
INCREDIENT IN LIMESUIPHUR OF IN 4 ) ¢
SECTICIDAL VALUF, AND IT IS FOR THEM * Why not come in and tell us rolet leads the world in truck sales :
""RIH — THAT YOU PAY—NOT FOR WATER just what your haulage re because truck users have discovered
FURTHER qurements are? Perhaps we can help that Chevrolet trucks cost less per mile
> Q # you, 100, save money on vour truch 10 operate T'his saving results from
PARTICULARS t I [
l‘ operation We are always glad 10 the pronounced economy of Chevrolet
H cooperate with you, without obligation trucks in gasoline and ol consumption,
A 1-18 CAPEX LIME-SULPHUR SOLUTION IS EQUIVALENT ou your part. Whatever kind of truck  and their great durabilits. We shall be
our k eeq o 1l be sure glad to supply vou ith cost figures
IN INSECTICIDAL EFFECT TO A 1-15 SOLUTION OF : your business may n 1, you wi : ur glad 1 ipply 1 owit t hgur
4 to find the required model in the Chev of trucks in operation in business fields
AN ORDINARY LIME-SULPHUR rolet line of half-ton and 11 ,-ton trucks  similar to yours. Come 10— let's talk
with their various body 1) pes Chev it over

COOPER & NEPHEWS S. Af. (PTY) Ltd. THE MOTOR MART & EXCHANGE, LTD.

Incorporated in the Union of South Afnica)
EAST AFRICAN BRANCH 19 AND 20 UNION BUILDING !
P. 0. Bex 5% NAIROBI Telegrams ‘DIPCO’
Vi




EDDYSTON

KILODYNE 4

13-2000 METRE RECEIVER

WORLD-WIDE
RECEPTION

FOR ALL
RADIO COMPONENTS
H.T. BATTERIES, L.T. BATTERIES
MOVING COiL SPEAKERS. Ete.

Send your enquiries to
q

EAST AFRICA'S PREMIER RADIO LXFERTS

STEPHEN ELLIS & CO., LTD.

P. 0. Box 31 NAIROBI PHONE 2034

VITHALDAS HARIDAS & CO. LTD.

Associated Firm UGANDA (KAKIRA) SUGAR WORKS LIMITED
Telegraphic Address: “Merchandise”  P.O. Box 54 Registered Office - JINJA

Sugar Manufacturers, Cotton Ginners and Merchants

The factory is tall
manutacture about «
More than 11,000 acres of g e tuched t which about 00
acres are under cane

with John McNeil's Milling |
f ire. white (ryst

Water s ke V) of
34,000 s wit pipe | k 24 miles in leng t 16
reservoir holding 700,000 gallons f®ager situate et fr the f

The factory has 25 miles of ruilw and 4 t A

The Comp: £ M

Indians anc
all of them

Ginneries at :  Bukoboli, Mbulamuti, Kamuli, Busowa, Kabiramaido, Pilitok,
Batta, Chagweri, Amaich, Aboki, Zaber, Bubinga, Butiru,
Kalaki, Kakira, Kabiaza, in Uganda; and Malikisi in Kenya.
And at Ruvu, and Kiberege in Tanganyika.
Plantations at: Buk L_,.l;' Buk , B a, w.jbu(u, Kinki;
Total about 4,000 acres freehold land

FOR
ADVERTISING SPACE IN THIS JOURNAL
APPLY TO
KENYA ADVERTISING CORPORATION L1D.

RHODES HOUSE
SIXTH AVENUE
NAIROBI
P.0 Box 563 Telephone 2367
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Thanks—
what you said

BY ROYAL APPOINTMENT

Trade supplies from
KETTLES-ROY & TYSONS
(Mombasa) Ltd
Box 208 MOMBASA
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NATIONAL BANK OF INDIA

LIMITED

INCORPORATED IN THE UNITED KINGDOM )
Bankers to the Govcmmall o/ Kenya Uganda & Zanzibar

HEAD OFFICE : ﬁ Bulupﬂnn London, EC2

Subscribed Capital .. p £4,000,000
Paid-up Capital S & [22%000
Reserve Fund ase 4 ,000

IN EAST AFRICA :  Mombasa, Nairobi, Nakuru, Kisumu, Entebbe, Kampala,
Jinja, Zanzibar, Dar es Salaam and Tanga.

Also at Calcutta, Bombay, Madras, Karachi, Lahore, Amritsar, Delhi, Cawnpore, Colombo,
Kandy, Newara-Eliya, Tuticorin, Cochin, Chittagong, Rangeon, Mandalay, Aden and
Steamer Point Aden

Agents in New York and throughout U.S.A., Europe, Canada, South Africa and Australia.

DEPOSIT.— Deposits are received for fixed periods on terms which may be learned
on application.

EXCHANGE—The Bank grants Drafts on the Head Otfice and Branches at the current
rates of Exchange forwarding first copy direct to the payee when required.

Every description of Banking business transacted with all parts of the world.

SIMPSON & WHITELAW LIMITED

Telegrams SEED MERCHANTS P. O. Box
“ SEEDS "' NAIROBI No. 42

“__~, —=

“ A'nukunl Seell Vegeuble See‘l “
i Flower Seeds

I (2 f‘
; Agricultural and Horticultural Sundries f
o P p '

Frmt Trees :: Shrubs and Pinh |

SIMPSON & WHITELAW LIMITED

NAIROBI
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BARCLAYS BANK (DOMINION:
COLONIAL AND OVERSEAS)

(INCORPORATED IN THE UNITF KINGD
BRANCHES IN EAST AFRICA:
KENYA
ELDORET KAKAMEGA KITALE MOMBASA NAIROBI NAKURL
UGANDA

JINJA - KAMPALA

TANGANYIKA TERRITORY
ARUSHA | BUKOBA ~ DAR ES SALAAM - IRINCA -~ MBEYA  MOSHI -~ MWANZA

T. BALLARD & CO.

(T. BALLARD)

Licensed Coffee Brokers

15 YEARS ON LONDON
(MINCING  LANE) MARKET

TESTS AND REPORTS MADE
‘ INTIMATE KNOWLEDGE OF
HOME TRADE REQUIREMENTS
SALES EFFECTED ON ONE
PER CENT COMMISSION BASIS

TI'ABORA TANGA
AND - - ik =
THROUGHOUT AFRICA MEMBERS OF THE COFFEE TRADE
BRITISH WEST INDIES BRITISH GUIANA MAURITIUS PALESTINE MAILTA {SSOCIATION OF KENYA
GIBRALTAR  LIVERPOOL — MANCHESTER  HAMBURG - Agency NEW YORK Office & Saleroom
WORLD-WIDE BANKING SERVICE No. 2 MINCING LANE
FOR TRAVEL AND TRADE Teraie NAIROBI Tk
HEAD OFFICE : 54 LOMBARD STREET, LONDON, E.C.3 NAIROBI P. 0. Box No. 759 115
SPORTS GOODS o

OF QUALITY

ARMS AND AMMUNITION
! - FISHING TACKLE: POLO-. |
| TENNIS RACKETS: SQUASH
" GOLF CLUBS : CRICKET BATS
HOCKEY : BADMINTON AND
ALL ACCESSORIES

Write for our Catalogue

MAY & CO. LTD.

THE SPORTS HOUSE
NAIROBI Phone 2032

P.O. Box 47

r
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ADVERTISING SPACE
IN THIS JOURNAL
Apply to
KENYA ADVERTISING

CORPORATION LIMITED

RHODES HOUSE
SIXTH AVENUE
NAIROBI

P.0 Box 563 Telephone 2367

South African
Mutual Life Assurance

SOCIETY
*The Old Mutual”

kaABUSHED 1845

(Incorpogated by Act of Parliament in the Union
of So:uh Africa)

The Oldest Life Office in The British Dominions

Funds Exceed £25,900,000
Income Exceeds £3,400,000
A 4
Before insuring elsewhere obtain quotations from —
Smith Mackenzie and  Dar es Salaam

Company .. Tanga
Mombasa
and Zanzibar

Reid & Edmonds Arusha
Bell and Company . Nakuru
C. Edison Egleton, Ltd. Eldoret
O'Toole & Complny Lid Kitale
h1ﬂt‘“|fﬂ0l &fl ﬂnd (‘4) Ki’l]mu
A. H. Wardle and Company,

Lt Klmpalu

or
A. C. R. Bamford Kampala

District Manager for Uganda
OR
THE BRANCH OFFICF FOR EAST AFRICA
STANLEY HOUSE
HARDINGE STREET
P. 0. Box 359

NAIROBI

C. B. BARTON, Resident Manager for East Africa
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BARCLAYS BANK (DOMINION;
COLONIAL AND OVERSEAS)

(INCORPORATED IN THE UNITED KINGDOM)

BRANCHES IN EAST AFRICA:

KENYA
ELDORET ~ KAKAMEGA - KITALE - MOMBASA  NAIROBI  NAKURL
UGANDA
JINJA - KAMPALA
TANGANYIKA TERRITORY
ARUSHA - BUKOBA ~ DAR ES SALAAM — IRINCA ~ MBEYA  MOSHI  MWANZA
TABORA TANGA
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THROUGHOUT AFRICA
BRITISH WEST INDIES - BRITISH GUIANA ~ MAURITIUS  PALESTINE - MALTA
GIBRALTAR  LIVERFOOL — MANCHESTER  HAMBURG — Agency  NEW YORK

FOR TRAVEL AND TRADE

HEAD OFFICE : 54 LOMBARD STREET, LONDON, EC3

WORLD-WIDE BANKING SERVICE l

T. BALLARD & CO.

(T. BALLARD)

Licensed Coffee Brokers

15 YEARS ON LONDON
(MINCING  LANE) MARKET
‘ TESTS AND REPORTS MADE
INTIMATE KNOWLEDCE OF
HOME TRADE REQUIREMENTS
SALES EFFECTED ON, ONE
PER CENT COMMISSION BASIS

MEMBERS OF THE COFFEE TRADE
ASSOCIATION OF KENYA

Office & Saleroom
No. 2 MINCING LANE

SPORTS GOODS
OF QUALITY

ARMS 'AND AMMURITION |

FISHING TACKLE: POLO

TENNIS RACKETS: SQUASH

GOLF CLUBS : CRICKET BATS

HOCKEY : BADMINTON AND
ALl ACCESSORIES

Write for our Catalogue

MAY & CO. LTD.

THE SPORTS HOUSE
NAIROBI Phone 2032

P.O. Box 47

i NAIROBI Ielephone

TOMARD Y

NAIROEI P. O. Box No. 759 718
For

ADVERTISING SPACE
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EDITORIAL NOTES

NaTivk LAND ['EM1IRE

The article by Mr. Livercage . chus
1SSUC \)f (h? ](7“7"“[ S}‘\O“]d (ﬂ“\”\ﬂ"\i
attention [iom a wider circle than is sup
plied by readers interested 11 agriculture
In relation to native administration there
1s no other subject, even indirect rule or
soil erosion, which approaches it in fun
damental impurtance. Broadly speaking
we found the African with a social sys
tem wiich, hcwever primitive and what-
ever its defects and linmtations, ensures
access for all to the land by which all
must live, on the simple principle of
limiting individual possession to lf:c ex
tent and to the period of effective use.
The system provides scope for the pro-
duction of food crops in proportion to
the industry of the individual concerned
and the number of his working family.
In the case of an orange tree or a coco-

nut PJX”] !HU‘)("[Y 15 }Il'lt{ n [h'\' tree
itself and not the land on which 1t grows.
The allowed
within permits the
practice of shifting cultivation, involving
the restoration of land by bush fallow,
to be carried out with a mimmum of
difficulty. The system produces an un-
ndy country-side, and 1s inefficient for
aliy but 1ts primary purpose, but at its
l‘(’ L, v\h('r\' IJ'\\{ 1S \L]'{l(l"n[ m }”UF)\)(

freedom  of
the

movement

common area

tion tu population

to allow of adtqu.ﬂr
periods of recuperation, 1t provides a per

mane !J\.\ f).' 4 S[Jk‘((’ S“IJ] UV\]("
Various factors are now disturbing the
balance of this Arcadian simpliaity. To
the production of such annual cash crops
as cotton no limit is set by the means for
their dlsposal, Jnd the area undcr cultiva-
tion 1s extended as far as the force of
attraction of money and the pressure of
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agencies interested in increasing produc-
tion can exert their influence.

The effect of this extension, and of
the permanent occupation of land by
such crops as coffee is to throw an ever-
increasing strai on the land left avail-
able for food production, upsetting the
cycle of use and recovery on which
primitive agriculture and the primitive
social order together depend.

The obvious agricultural remedy 1s
more intensive cultivation, involving the
use of manuré, but this cannot be accom-
plished without some form of fixed
tenure. The position may be compared
with that of English villages at the time
of the Enclosure Acts. Much of the
future well-being of the African native
depends on whether during the period
of inevitable transition a wise guidance
1s applied or matters are just allowed to
dnft.

MiXED FARMING IN EAST AFRICA.

The days of land exploitauon and one-
crop farming are passing in East Africa.
The cereal farmer 15 becoming aware of
the necessity to produce farmyard (boma)
manure or qu[)OS[ m Urder to ktt up
his gram yields to a profitable level; he
\s coming to appreciate, too, the potential
value o? utilizing  some of his gran,
especially the inferior grades, in the pro-
duction of live stock or butterfat rather
than throwing the grain on to a reluc-
tant, and perhaps falling, market. The
dairy herd enables the general farmer o
employ some rotation of crops and of
pasturage which will enable fertility to
be banked in the soil and to be cashed
profitably by a cereal crop later on; an

additional advantage is that seil erosion
1s never so serious on mixed farms as on
farms where only crops are raised. The
rotation will assist also in checking the
spread and reducing the severity of the

MARCH, 1936

inaidence of the many parsitic or semi-
parasitic diseases to which the cereals are
subject. The coffee farmer, also, especi-
ally un those areas where the coffee
plantation 1s not the only interest on
the farm and where ample land 1s avail-
able, is beginning to see the value of
increasing the fertility of his coffee plan-
tation by means of stock.

While East Africa offers many advan-
tages to the dairy farmer mn the way of
cheap food-stuffs, ample rainfall in the
main arable farming areas, @nd a chea
labour supply, there are many'dlﬁicuﬁ
ties (o be overcome and the drawbacks
of high transport costs and, often, low
world prices for animal produce must be
countered by the employment of an
efficient technique of production.

Dairying has been carried out for
n)]ny years Wl‘h Vﬂrylng degl’?es Of suc-
cess by farmers in the so-called “*pastoral
areas” of the Colony: a higher scale of
production and more intensive miethods
miuist r(Pld(E inmany areas ‘he semi-
ranching system which has been em-
wloyed by farmers, since a good livin
normally necessitates a sufhciently ha
output fram the individual farm. The
farmers in the arable districts often have
had no previous expenience with dairy
animals or pigs and knowledge ganed

by methods of trial and errors apt to he.

gained tardily and at a bitter cost; even
if a farmer is used to dairying and stock
rearing in other parts of the world, he
may find it difficult to adjust his ideas to
the new conditions, unsupported as he
is by the wealth of local tradition which
aids a new farmer in the older-estab-
lished farming countries.

With these considerations in mind it
has been decided to publish a series of
articles in the East African Agricultural
Journal which will deal with various
aspects of mixed farming in East Africa.
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The articles will be based on knowledge passion fruit juice which is imported
ig)aelned by officers of the Agricultural from New Zealand.
partments of the East African texri- At the end of 1933 1t was stated

tories as a result of experiment and a business man interested in passion fruit
observation and on suggestions made by juice that there should be a permanent
practigg{=farmers. It is intended in this market for the juice in London at about
brief note not to do more than introduce  Sh. 6 per gallon.

this series of articles and not to deal at

length with the pros and cons of mixed mercial side .
of this potential new K
farming. It 15 hoped, however, that these industry was tgken over by the K:;:
warticles, the firs of which appears in this Farmers' Association who  sent  two
}nmﬁluo ; of the ]onmlﬁa , will prave 2 help ' barrels of the juice to London in Ju
to an:'lers in East Africa ;who are 1935 A report was receivedito the t
emptmg to broaden the basis of their (hat” the quality submitted shoul
operations by the inclusion of stock. marketable at about Sh. 4 to Sh
Readers of these articles in Kenya may gallon, duty free, ex wharf, !
find 1t useful to refer to the article in the terms and conditions, as against a price
last number of the Journal entitled “Re- of Sh. 1/6 or Sh. 2/6 per gallon for
%ort on Grassland Improvement in lemon, orange or grape fruit juices.
Kcnya . by D. C. Edwards, of the A well.known Kenya farmer, who
enya Department of Agriculture. has a plantation of several m' s of
In conclusion 1t must be observed that, passion Eun in the Trans Nzoia, is pre-
since dairy farming and other branches E:ring and marketing a cordial whiris
of mixed farming are still in their in- coming very popular in the Kenya
fancy in East Africa, and certain matters clubs. When diluted with four parts of
touched upon may be to some extent water the cordial makes a very palatable
controversial, the opinions expressed in and inexpensive drink.
t}frc }:rncle_s must be considered as those Articles on the cultivation of Passiflora
of the writers. edulbis and on the preparation of the juice
will be found elsewhere in this issue. It
Passion FRUIT OR GRANADILLA JUICE. :;“h pad 'haKthc Patton ot g
The uice of Passflors eduli, the nl (a Juice u_ld enya Wl“ develop into a
passion fruit or purple granadilla, il'ﬁnd‘ C‘;lonlyrf‘:o“sl erable industry in - the
ing an increasing use in Europe and . -

America in cordials, cocktails and flav- ,-pon ‘ ' :
o 5 o, o, UCERNE. SPECIES AND TEFF GRASS
el (Eragrostss  Abyssinica).

) The follow i 2
ilgt:iieuhl;yt the Kenya chpam;:ent of letter rcce:vedmiylsDa: C\S;x;ct‘e fcr:f)mth:

re in 1933 and sent home to | 1
Londlon for commercial report. These Pr;‘er:eb:;l Bl’li;:‘t: o/ibel:lyasrt‘;/ytc};\meg:s;
samp(lt’s were very favourably reported Dr. A.I. Belov, Central Plant B.reediom
upon by merchants who are interested in  Station of Stredaz, N.LH.I., Tashk o
the product and were found by several U.S.SR., with reference ;o“anainq:;:‘y'

authorities to be of markedly superior from Kenya regarding the use of lucerne

Subsequently the handhnf of the com-

Samples of the juice were prepared at

flavour and strength to the commercial in mixtures with teff grass: —
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ageneies interested in increasing produc-
tion can exert their influence.

The effect of this extension, and of
the permanent occupation of land by
such crops as coffee 1s to throw an ever-
increasing straifi on the land left avail-
able for food production, upsetting the
cycle of use and recovery on which
primitive agriculture and the primitiye
social order together depend.

The obvious agricultural remedy 1s
mere intensive cultivation, involving 'l})t
use of manure, but this cannot be accom-
plished without some form of fixed
tenure. The position may be compared
with that of English villages at the time
of the Enclosure Acts. Much of the
future well-being of the African nauve
depends on whether during the period
of inevitable transition a wise guidance
is applied or matters are just allowed to

dnift.

MiXED FARMING IN EAST AFRICA.

The days of land exploitation and one-

crop tarming are passing in East Africa

I he cereal farmer 1s becoming aware of
the necessity to produce farmyard (boma)
manure or compost in order to keep up
his gramn yields to a profitable level; he
is coming to appreciate, too, the potential
value of utilizing some of s grain,
especially the inferior grades, in the pre-
duction of live stock or butterfat rather
than throwing the grain on to a reluc-
tant, and perhaps falling, market. The
dairy herd enables the gencral farmer w
employ some rotation of crops and of
pasturage which will enable fertility to
be banked in the soil and to be cashed
profitably by a cereal crop later on; an
“dditional advantage is that seil erosion
s never so serious on mixed farms as on
farms where only crops are raised. The
rotation will assist also in checking the
spread and reducing the severity of the
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incidence of the many parasitic or semi-
parasitic diseases to which the cereals are
subject. The coffee farmer, also, especi-
ally in those areas where the coffee
plantation 1s not the only interest on
the farm and where ample land 1s avail-
able, 1s beginning to see the value of
increasing the fertility of his coffee plan-
tation by means of stock.

While East Africa offers many advan-
tages to the dairy farmer i the way of
cheap food-stuffs, ample.sainfall n the
main arable farming areas, and a cheap
labour supply, there are many difficul-
ties to be overcome and the drawbacks
of high transport costs and, often, low
world prices for animal produce must be
countered by the employment of an
efficient technique of production.

Dairying has been carried out for
many years with varying degrees of suc-
cess by farmers in the so-cal ed “‘pastoral
areas” of the Colony; a higher scale of
production and more intensive methods
must replace in many areas the semi-
ranching system which has been em-
wployed by farmers, since a good hvinﬁ
normally necessitates a sufficiently l"‘]“i
output fram the individual farm. The
farmers in the arable districts often have

had no previous gxperience with dairy ~

ariimals or pigs and knowledge ganed-
by methods of trial and error is-agt to be
gained tardily and at a bitter cost; even
if a farmer is used to dairying and stock
rearing in other parts of the world, he
may find it difficult to adjust his ideas to
the new conditions, unsupported as he
is by the wealth of local tradition which
aids a new farmer in the older-estab-
lished farming countries.

With these considerations in mind it
has been decided to publish ‘a series of
articles in the East African Agricultural
Journal which will deal with various
aspects of mixed farming in East Africa.
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The articles will be based on knowledge ~passion fruit juice which 1s imported
Ea(med by officers of the Agricultural from New Zealand.

partments of the East African tewri- At the end of 1933 1t was stated by
tories as a result of experiment and a business man interested in passion fruit
observation and on suggestions made by juice that there should be a permanent
practigglsfarmers. It is intended in this market for the juice in London at about
brief note not to do more than introduce Sh. 6 per gallon.
this series of articles and not to deal at
length with the pros and cons of mixed
farming. dt 1s hopgd, however, that these
articles, the firsg of which appears in this

Subsequently the handling of the-com-
mercial side of this potennaf new Kenya
industry was taken over by the Kenya
Farmers' Association who sent two

number of the Joumal, Ull".puvc a help * barrels of the juice to London in June, '

“to farmers  in East Africa are A report was received to the effect
attemptimg to broaden the of their (l'?zsts the s:alny submitted sh:H be
operations by the inclusion of stock. marketable at about Sh. 4 to Sh. § per

Readers of these articles in Kenya may gallon, duty free, ex wharf, Lonﬁ
find it useful to refer to the article in the terms and conditions, as against a price
last number of the Journal entitled “Re- of Sh. 1/6 or Sh. 2/6 per gallon for
port on Grassland I.mprovemcm in lemon, orange or grape fruit juices.
ﬁcnya . by D. C. Edwards, of the A well-known Kenya farmer, who

enya Department of Agriculture. has a plantation of several acres of

In conclusion it must be ohserved that, passion fruit in the Trans Nzoia, is pre-
since dairy farining and other branches paring and marketing a cordial which is
of mixed farming are still in their in- Eecomin very popular in the Kenya
fancy in East Africa, and certain matters clubs. “ghll\ diluted with four parts of
touched upon may be to some extent water the cordial makes a very palatable
controversial, the opinions expressed in and inexpensive drink.

tlfn. articles must be considered as those Articles on the cultivation of Passiflora
of the writers. edulss and on the preparation of the juice

. will be found elsewhere in this issue. It

PassioN FRUIT OR GRANADILLA JUICE. :;lll};o?:i:h“,(the prod;;mon o grana-
The juice-of Passifiords edulis, th ¢ i il e A

| 15, the not inconsiderable industry in the
passion fruit or purple granadilla, is find-  Colony.
ing an increasing use in Europe and

America in cordials, €ocktails and fav-

ouring for ice-cream.

LUCERNE SPECIES AND TEFF GRASS
(Eragrosts  Abyssinica).

The following ;
Kitale by the Kenya Department of letter recel\'edl”’i;yml)a: e\:;}';:(l: f(;‘;":h:

Agriculture in 1933 and sent home to [m

' perial  Bureau of Pl Genetics :
:.z::dl(m for commercial report. These Herbage Plants, Aberyasrt“wylh.m;lrc:n.\
a p;s were very favourably reported Dr. A. I. Belov, Central Plant Breedin
u}?on 0):! merchants who are interested in  Station of Stredaz, N.LH.I Ta‘hkemR
the product and were found by several U.S.S.R., with reference to an inqtnir):

. :
:]u hormesdto be of markedly superior from Kenya regarding the use of lucerne
avour and strength to the commercial in mixtures with teff grass: —
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* . .. Regarding the suggested mix-
ture of teff with annual lucernes I can
make the following remarks: Vigorously
growing varieties of M. Sativa such as
Tucernes from Sudan, Southern India and
other tropical countries should be suit-
able for mixing with teff. Such lucernes
should be cultivated as annual crops.
Seeds of these lucernes are more readily
available than those of M. orbiculans or
M. arabica. Moreover, the Sudan and
Southern Indian lucernes are more simi-
lar to teff in their development than
. M. orbicularis and arabica. Experimental
sowings of these lucernes from Sudan
and Southern India, etc., made in Cen-
tral Asia for use for one year as hay (and
not as pasture) showed the advisability
of sowing such a mixture. At the present
tme we are reproducing seeds of these
lucernes and of teff for large field exper-
ments on farms. This type of sowing 1s
very promusing for use n an intensive
crop rotation with cotton. The cotton
crop following these lucernes gives 2
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fairly large increase in yield. Thus, for
instance, in  our Cxpcflmcn!s cotton
following these lucernes gave an increase
in yield of s0-70 per cent, while the
Central Agrotechnical Station in Stre-
daz, N.LH.L, reported an increase of
from 65-80 per cent after the same
lacernes . . . "

SPRAYING FOR SHADE.

Ansing out of experiments with
Bordeaux mixture on coffee at the
Lyamungu Experiment Stauon the
Director of Agriculture (Mr. Harrison)
has suggested the investigation of the
etfects 0% sprays of suitable duration con-
sidered as a means of providing a form
of shade. If the effects produceg show a
ﬁarallel relation to those of the usual

inds of natural or artificial shade, the
system would avoid the competition of
chade trees and the expense of artificial
structures. An  experimenit has been
planned to explore the suggestioii.

Research Notes

ANTFESTIA CONTROL (Le Pelley, Bull. of
Ent. Res., Vol. 26, pt. 4. p- 533
1935.)

Three methods of Antestia control are
pracused in East Africa. Hand-collection
(with or without the aid of smoke);
poison bait spraying with sodium arsenite
and jaggery: and spraying with a paraffin
extract of pyrethrum (or dusting with
pyrethrum powder).

Without entering into a discussion of
the respective merits and disadvantages
of the two latter methods, it is desired to
call the attention of all interested in
Antestsa control to a paper of some im-
portance dealing with the first method—
“Observations on the Control of Insects

by Hand-Collection,” by R. H. le
Pelley, Entomologist,.Kenya Colony and
Protectoratc.  Dr. Le Pelley calls atten-
tion te the reasons why hand-collection
s a method that finds favour among
planters. “The planter believes (hat
every insect caught is one less to eat the
crop, and that therefore the value of the
method is in direct proportion to the
number of insects picked off; he finds it
usually an easy method, because he gives
it little supervision; he likes it because it
entails no capital expenditure; and he
observes on occasion that reduction of
the pest {ollows, one such case weighing
more in his mind than many where no
reduction occurs.”
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Le Pelley believes however that much
of the expenditure incurred in hand-
collection 1s unproductive, and, in the
case of Antestia on coffee in Kenya,
gives reasoned arguments to prove his
point. Hs .conclusions as to the. useless-
ness of this method against Antestia
should not however be applied indis-
criminately to all pests under all circum-
stances. Even with Antestia Le Pelley
admuts that there may be cases of severe
attacks 1n a localized area of the planta-
tion, the rest of the plantation bein
almost or quite free; and that in sucﬁ
cases hand-picking may be successful.
Although he states that such conditions
do not occur to-day in Kenya, they cer-
tainly occasionally do in the neighbour-
ing territories. Also it should be pointed
out that Le Pelley is dealing entirely
with Antestsa on European plantations;
small native holdings present different
problems, and it would certainly be un-
wise 1o instruct their owners that hand-
picking 1s always unprofitable.

It is fairly obvious that in the case of
a somewhat elusive bug like Antestia,
hand-collection can never secure 100 per
cent control, and that the rate of increase
in the percentage collected, as the time
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spent on’ the work is increased, is not
constant but decreases continually. It is
of interest that in one experiment con-
ducted by Le Pelley this rate of decrease
in the efficiency of hand-collection was
very close to what would be expected
from purely mathematical considerations.

Le Pelley gives one instance which
suggests (tHough 1t certanly cannot be
regarded as proved) that the continual
removal by hantl-picking of a proportion
of the Antestsa present, when the popu-
lation was large, eves resulted in keeping
the population at a more or less constant
and relatively high figure, whereas if no
control had been practised the population
would have reached a peak and then
declined rapidly. .

In short, Le Pelley considers that he
has “de-bunked” hand-collection as a
reliable method of Antestia control.
Anyone (and that should be every coffee
planter who 1s troubled with severe
Antestia attack) who wishes to analyse
Le Pelley’s arguments for himself, should
consult the original paper, a reprint of
which the Kenya Department of Agri-
culture would no doubt be pleased to
supply on loan. T.WK.
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* ... Regarding the suggested mix-
ture of teff with annual lucernes I can
make the following remarks : Vigorously
growing varieties of M. Sativa such as
lucernes from Sudan, Southern India and
other tropical countries should be suit-
able for mixing with teff. Such lucernes
should be cultivated as annual crops.
Seeds of these lucernes are more readily
available than those of M. orbiculans or
M. arabica. Moreover, the Sudan and
Southern Indian lucernes are more simi-
lar to teff in their development than
M. orbicularis and arabica. Experimental
sowings of these lucernes from Sudan
and Southern India, etc., made in Cen-
tral Asia for use for one year as hay (and
not as pasture) showed the advisability
of sowing such a mixture. At the present
ume we are reproducing seeds of these
lucernes and of teff for large field experi-
ments on farms. This type of sowing 1s
very promising for use mn an intensive
crop rotation with cotton. The cotton
crop following these lucernes gives a
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fairly large increase in yield. Thus, for
instance, in our experiments cotton
following these lucernes gave an increase
in yield of §0-70 per cent, while the
Central Agrotechnical Station in Stre-
daz, N.LH.L, ieported an increase of
from 65-80 per cent after the same
lacernes . . . "

SPRAYING FOR SHADE.

Ansing out of experiments with
Bordeaux mixture on.coffec at the
Lyamungu Experiment Station the
Director of Agriculture (Mr. Harrison)
has suggested the investigation of the
effects of sprays of suitable duration con-
adered as a means of providing a form
of shade. If the effects producei show a
ﬁarallel relation to those of the usual

inds of natural or artificial shade, the
system would avoid the competition of
¢hade trees and the expense of artificial
structures. An experiment has been
planned to explore the suggestion.
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Research Notes

AnTESTIA ConTrOL (Le Pcliey, Bull. of
Ent. Res., Vol. 26, pt. 4. p- 533
1935.)

Three methods of Antestia control are
practised in East Africa. Hand-collection
(with or without the aid of smoke);
poison bait spraying with sodium arsenite
and jaggery: and spraying with a paraffin
extract of pyrethrum (of dusting with
pyre(hmm powder).

Without entering into a discussion of
the respective merits and disadvantages
of the two latter methods, it is desired to
call the attention of all interested In
Antestsa control to a paper of some im-
portance dealing with the first method—
“Observations on the Control of Insects

by ! land-Collection,” by R. H. Le
Pelley, Entomologist, Kenya Colony and
Protectorate.. Dr. Le Pelley calls atten-
Lion to the reasons why hand-collection
is a method that finds favour among
planters. “The planter believes that
every insect caught is one less to eat the
crop, and that therefore the value of the
method is in direct proportion to the
number of insects picked off: he finds it
usually an easy method, because he gives
it little supervision; he likes it because 1t
entails no capital expenditure; and he
observes on occasion that reduction of
the pest follows, one such case weighing
more in his mind than many where no
reduction occurs.”
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Le Pelley believes however that much
of the expenditure incurred in hand-
collection 15 unproductive, and, in the
case of Antestia on coffee in Kenya,
gives reisoned arguments to prove his
point. His .conclusions as to the-useless-
ness of this method aganst Antestia
should not however be applied indis-
criminately to all pests under all circum-
stances. Even with Antestia Le Pelley
admuts that there may be cases of severe
attacks in a localized area of the planta-
tion, the rest of the plantation bein
almost or quite free; and that in sucg
cases hand-picking may be successful.
Although he states that such conditions
do net occur to-day in Kenya, they cer-
tainly occasionally do in the neighbour-
ing territories. Also it should be pointed
out that Le Pelley is dealing entirely
with Antestra on Europcan pfanuuons;
small native holdings present different
problems, and 1t would certainly be un-
wise to instruct their owners that hand
picking is always unprofitable.

It is fairly obvicus that in the case of
a somewhat elusive bug like Antestia,
hatid-collection can never secure 100 per
cent contial, and that the rate of increase
in the percentage collected, as the time
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spent on’ the work 1s increased, is not
constant but decreases continually. It is
of interest that in one experiment con-
ducted by Le Pelley this rate of decrease
in the efficiency of hand-collection was
very close to what would be expected
from purely mathematical considerations.

Le Pelley gives one instance which
suggests (though 1t certainly cannot be
regarded as proved) that the continual
removal by hand-picking of a proportions
of the Antestsa present, when the popu-
lation was large, ever resulted in keeping
the population at a more or less constant
and relatively high figure, whereas if no
control had been practised the population
would have reached a peak and then
declined rapidly.

In short, Le Pelley considers that he
has “de-bunked” hand-collection as a
reliable method of Antestia control.
Anyone (and that should be every coffee
planter whe 1s troubled with severe
Antestia attack) who wishes to analyse
Le Pelley's arguments for himself, should
consult the original paper, a reprint of
which the Kenya Department of Agri-
culture would no doubt be pleased to
supply on loan. T.W.K.
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The Conversion of Cotton Seed into Compost and the
Disposal of Surplus Cotton Seed

By N. V. Rounck, Agncultural Officer, Tanganyika Terntory.

Cotton seed when mixed with bedding
from cattle sheds and subjected to the
well-known processes of compost-making
as lad down by Howard and Wad.
makes an excellent concentrated manure
of fine texture. The process which s
undertaken at the Morogoro Experiment
Farm 1s briefly described below.

Crgp residues are stored for use as
l‘(‘ddl“g in l}\\' (J((}\' \}Il‘\jh. [ v)c({ kh:ddln}:
1s withdrawn from the sheds every other
L{J\' ﬂ“ki ”\d\il' Hi) mto hl‘ﬂl)‘ on :}I\' com
post factory site, with layers of cotton
seed. If there i1s a concrete floor in th:
shed, the urine medium 1s obtained from
the urine pit, or, if the floor is of com-
pacted earth, the urnne-mpregnated
earth s scraped from the top three inches
about every three months. Slurry 1s
made up of urine water (from the pit)
or water and urine earth, and a handful
or so of ash, dung and inoculant. The
inoculant 15 the fungus and bactenal
medium which 1s obtamned from a heap
a stage ahead of the one i preparation.

If the*tand on whicli the heap 1s to
be bult s dry, it s soaked first with
water, then two alternate layers of bed-
ding and cotion seed are spread two
inches deep, each layer being moistened
with slurry (two pailfuls of slurry are
sufhicient for one heap). The layers are
continued until the heap has reached a
height of two feet. Then the whole heap
is well watered. If, after a fortmight,
satisfactory heating has taken place and
fungus growth has spread well through-
out the heap, half the heap is turned and
watered, and the balance is laid on top
and watered again. Inoculant from a
month-old heap 1s spread before the

other half 1s turned over. The whole
process 1s rl:pe.l(cd again at one, two and
three months. At the third turn 1t can
be carted to the field if convenient and
allowed to mature there. If left too long
in situ nitrogen 1is lost at a slud)‘ rate.

T'he cotton seed during the rainy
sgason does not break down to quite the
same extent as in the dry morfths, but all
that 1s left of the hard seed-coat is the
black, softened epidermis which soon
disintegrates in the field. The decomposi
tion of cotton seed alone by means of
moistening 1t with slurry and turning
regularly without the use of bedding has
not proved a success.

Where there 1s a good water supply,
bedding frem six cattle will enable So
tons of concentrated manure to be made
per year, uh]lllng more than 50 wons of
cotton seed. The cost 15 not likely to
exceed Sh. » per ton of compost pro
duced. A lieap 14 feet by 8 feet and
2 feet high requires about one toi. of
cotton seed and the compost produced
weighs about 1 tons; the amount of
water required over the period of three
mouths of compost manufacture varies
from 560 to 700 gallons per heap. Statis-
tical data of the increases ini yield are ne*
yet ayailable.

Ginners might well consider the possi-
bilities of keeping cattle speaifically for
the purpose of utilizing cotton seed to
advantage, which would otherwise be
burnt and lost. A ginnery with a 2,000
bale output would produce over 700 tons
of seed of which probably 250 tons

would be low grade and unexportable:
with thirty cattle, this quantity of seed
(Continued on page 414)
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Overstocking in Tanganyika Territory

By H. E. Horney, Director of Vetennary Seruices, Tanganyska Temntory.

Except near the summits of a few vol-
canoes, every square mile of dry land in
Tanganyika Territory 1s capable of sup-
porting domestic animal flff In some
form and to some extent; it has, there-
fore, a stock-carrying capacity. Most of
the territory 1s so sparsely populated by
domesti¢ animals that ~ the carrying
capacity of these parts continues year
after year to be almost unaffected by the
grazing to which they are submitted. On
the other hand, some of the most attrac-
tive parts of the country carry so many
stock that as a direct result their carrying
Gpacity s dimimishing year by year.
Such areas are overstocked, and from
their consideration we can arrive ar the
following definition :

Overstocking 1s the maintenance of
animals on a piece of land to the detri-
meit of 1ts carrying capacity

Overstocking with wild game is very
rare except where man intervenes, as in
game rescives. In this article, however,
we shall confine our attention to domestic
animals.

Carrying  capacity s by no means
synonymous with soil fertility; 1t 15 a
measure of fertility available for produc-
twon of food for amimals under stated
conditions. Altera ion of these conditions
from any cause tay lead to changes n
carrying capacity. For example, if land
under a goud grass cover is hoed up and
put undei cotton its carrying capacity s
thereby diminished, and if it 1 put
under sisal 1t loses almost all carrying
capacity, although there may have been
actual improvement in  soil fertility.
Under changed conditions due to n-

creased human population or merely o
increased agricultural activity, a concen-
tration of stock which formerly was not

too high may now amount to overstock-
g, and this, as defined above, further
reduces carrying capacity—a good ex-
ample of a vicious circle.

An obvious corollary to overstocking
1S und(r—nulrmon. whnch may be con-
tinuous or seasonal, and this, in turn,
implies unnecegsary suffering and race
degeneration. ef‘nder these conditions
stock-raising -becomes a retro essive
pursurt. Thus overstocking is itself
evil, but 1t 1s neither on humanitarian
nor on genetic grounds that it has
aroused storms of public disapproval;
what the public are anxious about is the
loss of land-—soil erosion—which is tak-
ing place as the direct result of over-
stocking.

This phase of the overstocking prob-
lem has attracted so much attention that
there 1s danger of loss of perspective. |
have no wish to under—cmpﬁ:snsc its
importance, but | must point out that it
1s wrong to refer to soil erosion as though
't were practically synonymous with
overstocking: 1t may be due to many
things, of which an important one is
overstocking. If the definition which I
have formulated be correct, then the only
invariable reaction of the land to over.
stocking 1s diminution  of carrying
capacity, and this may be achieved with.
out loss of soil and even without loss of
soll fertiliry. ‘

In Masailand there is much local over-
stocking, of which the most prominent
result 1s reduction In.carrying capacty
through change of vegetation from
woodland to deciduous thicket. In Cen.
tral Masailand overgrazing has eliminated
grass fires and packed the soil; the resukt
1s a thickening of the communities of
woody plants, a poorer penetration of
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The Conversion of Cotton Seed into Compost and the
Disposal of Surplus Cotton Seed

By N. V. ROUNCE, Agncultural Officer, Tanganyska Terntory.

Cotton seed when mixed with bedding
from cattle sheds and subjected to the
well-known processes of compost-making
2s laid down by Howard and Wad.
makes an excellent concentrated manure
of fine texture. The process which 1s
undertaken at the Morogoro Experiment
Farm 1s briefly described below.

Crgp residues are stored for use as
bedding in the cattle sheds. Used bedding
1s withdrawn from the sheds every other
day and made up into heaps on the com
post factory site. with layers of cotton
seed. If there 1s a concrete floor in the
shed, the urine medium 1s obtained from
the urine pit, or, if the floor 1s of com-
pacted earth, the urine-impregnated
earth 1s scraped from the top three inches
about every months. Slurry s
made up of urine water (from the pit)
or water and urine earth, and a handful
or so of ash, dung and inoculant. The
imoculant 15 the fungus and bacterial
medium which 1s obtained from a heap
a stage ahead of the one in preparation

three

If the land on which the heap 1s to
be built 1s dry, it 1s soaked first with
water. then two alternate layers of bed
«il['.k' J'ld cotton \('Cd are ﬁprea(l two
inches deep. each layer Leing moistened
with slurry (two pailfuls of slurry are
sufficient for onc heap). Ihe layers are
continued um\l the }uu&;; has ua()\\‘d a
Then the whole heap
s well watered. If. after a fortmght,
satisfactory heating has taken place and
fungus growth has spread well through-
out the heap. half the heap 1s turned and
watered, and the balance 1s laid on top
and watered again. Inoculant from a

month-old heap s spread  before the

height of 1wo teet

other half is turned over. The whole
process 1s repeated again at one, two and
three months. At the third turn 1t can
be carted to the field 1f convenient and
allowed to mature there. If left too long
in situ nitrogen 1s lost at a steady rate.

The cotton seed during the rany
season does not break down to quite the
same extent as in the dry Tmonths, but all
that 1s left of the hard seed-coat 1s the
black, softened epidermis which soon
disintegrates in the field. The decomposi-
tion of cotton seed alone by means of
moistening 1t with slurry and turning
regularly without the use of bedding has
not pm\'nd a success.

Where there 15 a good water supply.
Ledding from six cattle will enable So
tons of concentrated manure to be made
per year, utih7ing more than 50 tons of
cotton seed. The cost 1s not likely to
exceed Sh. 2 per ton of compost pio
duced. A heap 14 feect by 8 fee and
, feet high requires about one ton of
cotton seed and the compost produced
weighs about 1'% tons: the amount of
water required over ‘the perind of three
months of compost manufacture vares
from 500 to 700 gallons per has Statis-
tical data of the increases in yield are nut
yet ayailable.

Ginners might well consider the possi-
bilities of keeping cattle specifically for
the purpose of utilizing cotton seed to
advantage, whichi would otherwise be
burnt and lost. A ginnery with a 2,000
bale output would produce over 700 tons
of seed of which probably 250 tons
would be low grade and unexportable;
with thirty cattle, this quantity of seed

(Continued on page 414)
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Overstocking in Tanganyika Territory

By H. E. HornBY, Director of Vetennary Seruvices, Tungun)nhu Terntory.

Except near the summuts of a few vol-
canoes, every square mile of dry land in
Tanganyika Ternitory 1s capable of sup-
porting domestic animal life in some
form and to some extent; it has, there-
fore, a stock-carrying capacity. Most of
the territory 1s so sparsely populated by
domestic animals that the earrying
capacity of these parts continues year
after year to be almost unaffected by the
~grazing to which they are suhmmcl On
the other hand, some of the most attrac-
trve parts of the country carry so many
stock that as a direct result their carrying
capacity is diminishing year by year.
Such areas are overstocked, and from
their consideration we can arrive at the
following definition : -

Overstocking 1s the maintenance of
amimals on a piece ot land to the detri-
ment of 1ts carrying capaat, .

O.erstocking with wild game 15 very
rare except where man intervenes, as In
game reserves. In this article, however,
w - shall confine our attention tu domestic
animals.

Carrying capaaity 1s by no means
synonymous with soil fertihty; it 1s a
mcasure of fertility available for produc-
tion of food for amimals under stated
conditions. Afeeration of tliese conditions
from any cause may lead to changes in
carrying capacity. For example, 1t land
under a good grass caver is hoed up and
put under cotton, its carrying capacity 1s
thereby diminished, and if 1t is put
under sisal 1t loses almost all carrying
capacity, although there may have been
actual improvement in soil fertility.

U'\del’ chlngcd Condlnons d‘lc to In-
creased human population or merely to
increased agricultural activity, a concen-
tration of stock which formerly was not

too high may now amount to overstock-
ing, and this, as defined above, further
r\'d\l((‘s Clrf)'lng Clp]a()‘*a good ex-
ample of a vicious arcle.

An obvious corollary to overstocking
1s under-nutrition, which may be con-
tinuous or seasonal, and this, in turn,
implies unnecessary suffering and race
degeneration.  Under these condition}
stock-raising becomes a  retrogressive
pursuit. Thus overstocking 1s of itself
evil, but 1t 1s neither on humanitarian
nor on genetic grounds that it has
aroused storms of public disapproval;
what the public are anxious about 1s the
loss of land—soil erosion—which 1s tak-
ing place as the direct result of over-
stocking

This phase of the overstocking prob-
lem has attracted so much attention that
there 1s danger of loss of perspective. |
have no wish to under—cmpﬁjs:se its
importance, but | must point out that it
is wrong to refer to soil erosion as though
it were practically synonymous with
overstocking: 1t may be due to many
things, of which an important one 1s
overstocking. If the definition which |
have formulated be correct, then the only
invariable reaction of the land to over-
stocking 15 diminution of carrying
capaaty, and this may be achieved with-
out loss of sml and even without loss of
soi] fertihity

In Masailand there 1s much local over-
stocking, of which the most prominent
result 1s reduction in carrying capadty
through change of vegetation from qpen
woodland to deciduous thicket. In Cen-
tral Masailand overgrazing has eliminated
grass fires and packed the soil; the resukt
1s a thickening of the communities of
woody plants, a poorer penetration of

353

Y/



THE EAST AFRICAN AGRICULTURAL JOURNAL

rainfall and a greater transpiration rate;
this in turn tends to eliminate some
species of deep-rooted large trees and to
encourage thicket plants. Recent drought
years have accelerated this succession,
and any traveller between Lolbene and
Nabarera can see hundreds of dead and
dying Acacia spirocarpa as the vegetation
1s moving rapidly from the Acacia open
woodland of less than a century ago
to the Balanites—Commiphora-Grewia
association of to-morrow. It 1s dcbat,ble
\f this effect of overstocking is accom-
panied by loss of either soil or soil fer-
tility.

Of course | know that soil is washed
away from a certain number of cattle
tracks and that in the immediate neigh-
bourhood of watering-places bare rock
gives evidence of loss of soil; but taking
Masailand 2¢ a whole | maintain, as
above, that although overstocking 1s
causing 1ts inevitable administrative
problem of how are the Masai to live if
their numbers increase while the stock-
carrying capacity of their land dimin-
ishes. yet it 1s debatable if the public
need be alarmed on the ground that this
pait of Africa 15 being irretrievably
ruined—it would probably be as near
the truth to say that the soil of Masai-
land is being more and more taken from
the Masai cattle” and locked up under

thicket.

There are occasions when overstocking
reduces soil fertility without soil erosion
or plant succession. This is most easily
Jlustrated by drawing attention to what
happens on an experimental farm where
the feeding values of specific pasture
grasses are being determined. In ‘such
experiments some beasts are grazed on 2
pasture plot until they lose weight, and
this is repeated year after year. It is
always found that, unless manure be ap-

plied, the carrying capacity of the plot
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diminishes year by year through the soil
being over-worked, though there has
been neither change in the plant associa-
tion nor loss of soil. An analogous state
of affairs exists in patches throughout our
overstocked areas, but the condition 1s
obwiously unstable and is only mentioned
here to emphasise the pomnt so

achieved 1n my argument, namely that
the only nevitable result of overstocking
on land 1s reduction of carrying capaaty.
and that soil erosion 1s an umportant side
issue and not an inevitable: sequel. The
concession of this point in no way affects
the fact that overstocking 1s altogether
undesirable from the European point of
view: an evil which, wherever found,

should be removed if possible.

And yet from the purely native view-
pomnt overstocking 1s 2 necessary evil.
Although he does not realize why this
should be so, it is the only way by which
he is able to maintam a high standard of
health among his herds, and it has been
deliberately made use of by him from
time immemorial. One of the many
popular misconceptions concerning over-
stocking is that this is something new in
Africa; something which is due to the
successful activities of over-zealous veter-
nary departments. Actually neither the
compliment rior  the reproach s de-
serveds -a -careful study of the subject
permits me. to state very definitely that
disease control, notably rinderpest con-
trol, does little or nothing towards accen-
tuating the bad conditions in the already
overstocked areas, since mortality of
zebu cattle from uncontrolled rinderpest
is less. than the usual average wastage
from starvation. As long as natives have
d stock they have been guilty of
ractising overstocking to the utmest of
their ability. In the decades before Euro-
pean intervention there was so much
war, pestilence and famine that natives
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. had many other things to attend to be-
sides;the accumulation. of stock, and so
the total ‘area of this territory which was
ruined by overgrazing prior to the
middle of last century was not very
large. The effect of government by
Europeans has been increased peace and
security, bringing with them much im-
proved opportunities for accumulating
stock, the direct result of which 1s the
overstocking which is o prevalent
to-day.

Elsewhere (e.g. 1934 Ann. Rep.,
Dept. Vety. Sci. and An. Husb., T.T.)
| have endeavoured to show_that the
native husbandman is only capable of
maintaining large flocks and herds on
land the vegetation of which is indica-
tive of arid or sub-arid conditions, since
land with persistent vegetation cover
favours ticks, flies and worms, against
the ravages of which the unaided native
is helpless. Therefore because overstock-
ing inevitably tends to produce aridity
and to reduce the incidence of parasitic
disease, native stock-owners favour it;
p ing seasonal | from starvation,
whikh they can understand, to continual
and greater losses from disease, the nature
of which is beyond their comprehension.
This state of affairs will never rectify
itself, and so, for the popular misconcep-
tion teferred to above | wish to substitute
the following 1dess:—

() Many traditional native husbandry
methods are inseparable from
local overstocking with the
attendant risk of soil erosion.

(b) This deteriorative process is accel-
erated by lassser-fasre.

(c) The only hope of checking this
growing evil lies in some form
of Government intervention.

The area of Tanganyika Territory

stocked to saturation is about 40,000

square miles and probably 25,000 of

1 §

these are overstocked, including what
was some of the best land of theEgke,
Central, Northern and Western Pro-
vinces. It has been calculated that this
overstocked area 1s still capable of carry-
ing satisfactorily upwards of two million
cattle together with nearly the same
number of sheep and goats, and actually
it is being_asked at present to sustain
half as many more. Considering the
cattle alone, this means that some
1,200,000 cows and heifers drop 600,000
calves every year on to land of which
the carrying capacity is diminishing, so
that these births must be balanced by at
least the same number of deaths
slaughter, disease and starvation. By the
most generous estimate 150,000 is the
maximum slaughtered or sold for
slaughter, and we cannot avoid the con-
clusion that an average of at least
200,000 die each year directly or in-
directly from starvation. And meanwhile
much of the land is steadily or, in places,
rapidly, deteriorating.

There is no need for me to discuss
what particular class of live stock, when
present in excessive numbers, does most
damage to the land. The goat is often
referted to as though its it
exceeded those of other animals. I think
the reason for this is that this species is
more injurious to trees than are
and sheep, and that it bears the double
blame of destroying both forests and
land. This 1s not quite fair. Leaving on
one side areas of evergreen forest in pro-
cess of spoliation, and’turning to the
infinitely greater areas-of dry forest and
open woodland which are being ruined,
we find that the goat plays an unimport-
ant part in promoting soil erosion until
towards the last stages. So long as there
are bushes and herbs on which to browse
he' nibbles contengedly at these and
leaves the grass almost alone. He prunes
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rainfall and a greater transpiration rate;
this in turn tends to eliminate some
species of deep-rooted large trees and to
encourage thicket plants. Recent drought
years have accelerated this succession,
and any traveller between Lolbene and
Nabarera can see hundreds of dead and
dying Acacia spirocarpa as the vegetation
is moving rapidly from the Acacia open
woodland of less than a century ago
to the Balanites—Commiphora-Grewia
association of to-morrow. It 1s debatable
i this effect of overstocking 1s accora-
panied by loss of either soil or sl fer-
tility.

Of course | know that soil is washed
away from a certain number of cattle
tracks and that in the immediate neigh-
bourhood of watering-places bare rock
gives evidence of loss of soil; but taking
Masailand as a whole | maintain, as
above, that although overstocking 1s
causing its inevitable administrative
problem of how are the Masai to live if
their numbers increase while the stock-
carrying capacity of their land dimin-
ishes, yet it is debatable if the publc
need be alarmed on the ground that this
part of Africa 1s being irretrievably
rumned—it would probably be as mea:
the truth to say that the soil of ‘Masai-
land 18 being more and more taken from
the Mase: cattle and locked up under
thicket

There are occasions when overstocking
reduces soil-fertility without soil erosion
or plant succession. This is most easily
illustrated by drawing attention to what
happens on an experimental farm where
the feeding values of specific _pasture
grasses are being determined. n ‘such
experiments some beasts are grazed on 2
pasture plot until they lose weight, and
this is repeated year after year. It is
always found that, unless manure be ap-
plied, the carrying capacity of the plot

diminishes year by year through the soil
being over-worked, though there has
been neither change in the plant associa-
tion nor loss of soil. An analogous state
of affairs exists in patches throughout our
overstocked areas, but the condition 15
obviously unstable and is only mentioned
bhere to emphasise the pomt so far
achieved 1in my argument, namely d_m
the only nevitable result of overstocking
on land 1s reduction of carrying capaaty,
and that sol erosion is an important side
issue and rlot an inevitable sequel. The
concessici of this point 1n no way affects
the fact that overstocking 1s altogether
undesirable from the European point of
view: an evil which, wherever found,

should be removed if possible.

And yet from the purely native view-
point overstocking 1s 3 necessary evil
Although he does not realize why this
<hould be so, it 1s the only way by which
he 1s able to maintain a high standard of
health among his herds, and it has been
deliberately made use of by him from
time immemonal. One of the many
popular misconceptions concerning overs
stocking 1s that this 1s something new in
Africal something which 1s due to the
successful actvities of over-zealous veter-
inary departments. Actually neither the
compliment nor the reproach is de-
verved; a careful study of the subject
permits me to state very definitely thiat
disease control, notably rinderpest con-
trol. does little or nothing towards accen-
tuating the bad conditions in the already
overstocked areas, since mortality of
zebu cattle from uncontrolled rinderpest
is less than the usual average wastage
from starvation. As long as natives have
d stock they have been guilty of
practising overstocking to the utmaest of
their ability. In the decades before Euro-
pean intervention there was so muc
war, pestilence and famine that natives
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_ had many other things to attend to be-
sidesythe accimulation. of stock, and so
the total ‘area of this territory which was
ruined by overgrazing prior to the
middle of last century was not very
large. The effect of government by
Europeans has been increased peace and
security, bringing with them much im-
proved opportunities for accumulating
stock, the direct result of which is the

overstocking which is  so prevalent
to-day.
. Elsewhere (e.g.. 1934 Ann. Rep.,

Dept. Vety. Sci. and An. Husb., T.T.)
I have endeavoured to show_that the
native husbandman is only capable of
maintaining large flocks and herds on
land the vegetation of which is indica-
tive of arid or sub-arid conditions, since
land with persistent vegetation cover
favours ticks, flies and worms, against
the ravages of which the unaided native
is helpless. Therefore because overstock-
ing inevitably tends to produce aridity
and to reduee the incidence of parasitic
disease, native stock-ownérs favour it;
ptel.zgnug seasonal losges from starvation,
whith they can understand, to continual
and greater losses from disease, the nature
of which is beyond their comprehension.
This state of affairs will never rectify
itself, and so, for the popular misconcep-
tion referred to above | wish to substitute
the following ideas: —

() Many traditional native husbandry
methods are inseparable from
local overstocking with the
attendant nisk of soil erosion.

(b) This deteriorative process is accel-
erated by lassser-fasre.

(c) The only hope of checking this
growing evil lies in some form
of Government intervention.

The area of Tanganyika Territory

stocked to saturation is about 40,000
square miles and probably 25,000 of

b
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these are overstocked, including what
was some of the best land of the Lgke,
Central, Northern and Western Pro-
vinces. It has been calculated that this
overstocked area 1s still capable of carry-
ing satisfactonly upwards of two million
cattle together with nearly the same
number of sheep and goats, and actually
it 1s being asked at present to sustain
half as many more. Considering “the
cattle alone, this means that some
1,200,000 cows and heifers drop 600,000"
calves every year on to land of which
the carrying capacity 1s diminishing, so
that these births must be balanced t} at
least the same number of deaths from
slaughter, disease and starvation. By the
most generous estimate 150,000 is the
maximum  slaughtered or sold for
slaughter, and we cannot avoid the con-
clusion that an average of at least
200,000 die each year directly or in-
directly from starvation. And meanwhile
much of the land is steadily or, in places,
rapidly, deteriorating.

There is no need for me to discuss
what particular class of live stock, when
present in excessive numbers, does maost
damage to the land. The goat is often
referred to as though 1its “::Kudanm
exceeded those of other an I think
the reason for this is that this species is
more injurious to trees than are cattle
and sheep, and that it bears the double
blame oF destroying both forests and
land. This 1s not quite fair. Leaving on
one side areas of evergreen forest in pro-
cess of spolation, andturning to the
infinitely greater areasof dry forest and
open woodland which are being ruined,
we find that the goat plays an unimport-
ant part in promoting soil erosion untl
towards the last stages. So long as there
are bushes and herbs on which to browse
he nibbles contengedly at these and
leaves the grass almost alone. He prunes
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and stunts the bushes, but as a rule these
are too tough for him to kill; in short he
does very lttle to initiate erosion. This
is done by too close grazing by cattle
and sheep and by the formation of cattle
tracks. After a ime when, in conjunction
with faulty methods of agriculture, the
cattle and sheep have created a wilder-
ness of gullies separated by dry ridges
bearing nothing in the way of vegetation
but the hardiest of shrubs, then, when
the cattle and sheep have departed with
the last of the grass, the goat 1s sull to
be found, and as he valantly extracts
a2 livelihood where no other animal can
l'.\": he \In\{u“l)(cdly n\lkes y:( S[((‘l;
the sides of gullies, and appears to be
doing his best to remove the last of the
plants and with them the last of the soil.
But, in reality, he is merely completing
the destruction w u,nx_\,"‘ln \n) sheep, cattle,
donkeys and man.

For the purpose of this article, all
stock may be classed together. If they
are (.l“‘”\g d(‘ltl’lul.lllnn 0{ (}\C llll(i on
which they live, this 1s overstocked, and
when we come to consider possible
remedies these must be based on prin
ciples applicable to stock as a whole.

I oo much engrossimeént with the sub-
ject of -soil erosion 15 liable to upset
mental balance and to make us forget
that, in teleological language, the sot!
was made for man and not man for the
soil. In spite of his abuse of his hertags
the native i1s more important than the
land, and in spite of soil erosion, domes-
tic animals are among a country’'s most
important assets. Let us bear in mind,
therefore, that the native is entitled both
to live on the land and to possess ani-
mals. By succeeding in overstocking he
largely removes all menace from such
diseases as East Coast fever and trypano-
somiasts, and from his point of view he
is not benefited if by any action of
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Government the menace of stock starva<
tion 1s removed and the menace of
disease restored. f we interfere we must
do so judiciously, and, by using know
beyond that pos.v:s.szd by the
h\‘ sure ”\J[ Y'I"\U\Jl Qf (h(’ re
overstocking  benefits  not
stock and

ledge
native,
|>|u.uh of
mvrrly the land, but the
pt-oplc as well.

[HE REMEDY.

According to the definition given at
the commencement of this article, over-
stocking disappears 1if there be no impair-
ment of careying capacity through graz-
ing. In other words, 1f we can but
maintain the carrying capacity of all land
used by stock we have found the remedy
for our overstocking problem.

Prior to 1931 much thought had been
givern to the subject n this ternitory
without any suggested solution being
accepted by Government as practicable.
But meanwhile many palliatives were
being attempted. These included educa
tion of the native, provision of new
grazing giounds, and development of
marketiig schemes which encpuraged the
native to sell more of his apimals. It was
felt though that the main contribution
of these palliatives to the problem was
to furmish tme for the search for a
genuine remedy.

It 16 not certain that a full cure has
vet been found. or will he found before
the far-off day of individual and intelh-
gent land tenure, but a practical remedy
was suggested by Mr. R. R. Staples,

Botanist, when in the 1931 Annual Re-
port of the Department of Veterinary
Science and Animal Husbandry (pp- 47~
53) he discussed the Usukumu Over-
stocking Problem and put forward a
proposal concerning Rotational Grazing

Since then this proposal has been
examined very carefully, not only by
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the Department (incﬂ) concerned but
by several Provincial Commussioners as
well, and the man pnnuples of the
scheme have met with general accept-
ance.

Briefly the scheme 1s this: Although
25,000 square miles of the Territory are
overstocked, this 1s a small” proportion
compared with the remainder which is
either understocked—owing principally
to enzootic East Coast fever——or practi-
cally without stock, owing se tsetse fly
and /or lack of water. The scheme does
not attempt to touch the fly-free, well-
watered, under-stocked areas; chiefly
mountain grassland; it is concerned with
areas overstocked or fully stocked, and
with contiguous areas at present without
stock at all. As stated above this absence
of stock 1s due to either lack of surface
water or the presence of tsetse: f the
former, then there 1s obviously pauaty
of human-inhabitants as well. Now there
are few parts of the territory with an
average annual rainfall of less than 20
inches, therefore few parts where simple
shallow catchment dams will not con-
serve abundant water for stock through-
out and for a month subsequent to-the
short rainy season of about five months.
If, then, for every three square miles of
overstocked land, which 1s essentially
land served by permanent water supplies,
one half to two square miles (according
to grass cover) of uninhabited savannah
or grassland be nad available to stock
during the ramy, e, the growing,
season, and if the stock use this during
the rainy season and use the land near
permanent water only during the dry
season, then it is thought that land thus
rested completely for six months need
not suffer further loss of carrying capac-
ity even though grazed bare during the
months of use. If this be so, then over-
<!o(king s abo]nhed wherever the prac-
tice 1s applied thoroughly.
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The main attraction of the scheme is
that 1t does not entail the compulsory
reduction of any man’s herds and flocks;
it merely provides for the compulsory
use by all amimals of two pieces of land
instead of one.

There are many difficulties to be over-
come before this scheme can be applied
to every overstocked part, but none is
insuperable~ Some of them are inherent
and therefore general; others are purely
local. .

Some of the inherent difficulties are:

(a) Finding areas unused by stock at
present  which can—with the
help of the Tsetse Research De-
PJT[”\(’“[ .'lnd/or ‘m Gcolo‘l(&l
Division of the Lands and
Mines Department—be turned
into wet-season grazing
glOUndSA ¥

(b) Getting the necessary fly clearings
and /or dams macKa.

(¢) Deciding which units of stock
shall use this grazing. Arrang-
ing that these units and no
others use 1t.

(d) Evacuating these stock units at
the nght ume.

(¢) Preserving unmolested and un-
burnt for the owners of these
units, the land which is being
rested.

(f) Arranging for the exception of a
few bona fide milking cows
from the scheme, if these be
required at villages during the
time the mnain herds are on the
wel-season gr.‘l?lng.

These, and local difficulties, may be
considered in a little more detail if we
review what has already been done to-
wards maturing the scheme in (1) Masai-
land, (2) Usukuma.

(1) Masasland.—A few years ago the
idea prevailed that the Masai should be
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and stunts the bushes, but as a rule these
are too tough for him to kill; in short he
does very little to initiate erosion. This
1s done by too close grazing by cattle
and sheep and by the formation of cattle
tracks. After a ime when, in conjunction
with faulty methods of agriculture, the
cattle and sheep have created a wilder-
ness of gullhes separated by dry ridges
bearing nothing in the way of vegetation
but the hardiest of shrubs, then, when
the cattle and sheep have departed with
the last of the grass, the goat 1s sull to
be found, and as he vahantly -exteacts
a livelihood where no other animal can
live he undoubtedly makes yet steeper
the sides of gullies, and appears to be
doing his best to remove the last of the
plants and with them the last of the soil.
But, in reality. he is merely completing
the destruction wrought by sheep, cattle,
donkeys and man.

For the purpose of this arucle, all

stock may be classed together. If they
are causing deterioration of the land on
which they live, this 1s overstocked, and
when we come to consider possible
remedies these must be based on piin-
aiples applicable to stock as a whole.

loo much engrossment with the sub-
ject of soil erosion 1s hLable- to upset
mental balance and to make us forget
that, in teleological language, the soil
was made for man and not man for the
soil. In spite of his abuse of his heritage,
the native 1s more important than the
land, and in spite of seil crosion, domes-
tic animals are among a country’s most
important assets. let us bear in mind,
therefore, that the native 1s entitled both
to live on the land and to possess ani-
mals. By succeeding in overstocking he
largely removes all menace from such
diseases as East Coast fever and trypano-
somiasis, and from his point of view he
1s not benefited 1f by any action of
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Government the inenace of stock starva-
tion is removed and the menace of
disease restored. If we interfere we must
\10 SO ]Hdl(l\)ll,\l)“ J“d. hy \lslng kno\ﬁ’
ledge beyond that possessed by the
native, hL’ sure lh.][ (ch\'J] Of (h( re-
proach of overstocking benefits not
merely the land, but the stock and
people as well.

I HE REMEDY.

According to the definition flven at
the commencement of this article, over-
stocking disappears 1f there be no impar-
ment of carrying capaaty through graz-
ing. In other words, we can but
maintain the carrying capacty of all land
used by stock we have found the remedy
for our overstockmg problem.

Prior to 1931 much thought had been
given to the subject in this territory
without any suggested solution being
accepted by Government as practicable.
But meanwhile many palliatives were
being attempted. These included educa-
tion of the native, provision of new
grazing grounds, an(r development of
marketing schenies which encouraged the
native to sell more of his animals. It was
felt though that the main contribution
of these palliatives to the problem was
to [urmish tume-for the search for. a
gepuine remedy. i

It 1z not certain that a fyit cure has
yet been found, or will be found before
the far-off day of individual and intelli-
gent land tenure, but a practical remedy
was suggested by Mr. R. R. Staples,
Botanist, wheu in the 1931 Annual Re-
port of the Department of Veterinary
Science and Animal Husbandry (pp. 47-
53) he discussed the Usukumu Over-
stocking Problem and put forward a
proposal concerning Rotational Grazing.

Since then this proposal has been
examined very carefully, not only by
356 w3
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the” Department . chiefly concerned but
by several Provincial Commissioners as
well, and the main principles of the
scheme have met with general accept-
ance.

Briefly the scheme 1s this: Although
25.000 square miles of the X'crrllur)’ are
overstocked, this 1s a small proportion
compared with the remainder which 1s
either understocked— owing principally
to enzootic East Coast fever-—or practi-
cally without stock, owing to tsetse fly
and /or lack of water. The scheme does
not attempt to touch the fly-free, well-
watered, under-stocked areas; chiefly
mountain grassland; 1t 1s concerned with
areas overstocked or fully stocked, and
with contiguous areas at present without
stock at all. As stated above this absence
of stock 1s due to either lack of surface
water or the presence of tsetse; if the
former, then there 1s obviously paucity

" of human-inhabitants 2s well. Now there

are few parts of the territory with an
average annual rainfall of fess than 20
inches, therefore few parts where simple
shallow catchment dams will not con
serve abundant water for stock through-
out and for a month subsequent to- the
short rdiny season of about five months.
If, then, for every three square miles of
overstocked land, which 1s essentially
land served by permanent water supplies,
one-half to two square miles (according
to grass cover) of uninhabited savanfiah
or grassland be made available to stock
dusing the 1ainy, 1e., the growing,
season, and if the stock use this during
the rainy season and use the land near
permanent water on])‘ dunng the dry
season, then 1t is thought that land thus
rested completely for six months need
not suffer further loss of carrying capac-
ity even thongh grazed bare during the
months of use. If this be so, then over-
stocking 1s abolished wherever the prac-
tice 1s applied thoroughly.
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I'he main attraction of the scheme is
that 1t does not entail the compulsory
reduction of any man’s herds and flocks;
it merely provides for the compulsory
use by all animals of two pieces of land
instead of one.

There are many difficulties to be over-
come before this scheme can be applied
to every overstocked part, but none is
insuperable. Some of them are inherent
and therefore general: others are purely
local. ~

Some of the inherent difficulties are :

(a) Finding areas unused by stock at
present which can—with the
help of the Tsetse Research De-
partment and/or the Geological
Division of the Lands and
Mines Department—be turned
mnto wet-season grﬂllng
grounds.

(b) Getting the necessary fly clearings
and /or dams macrc.

(¢) Deading  which units of stock
shall use this grazing. Arrang-
ing that these units and no
others use 1t.

(d) Evacuating these stock units at
the right time.

(¢) Preserving unmolested and un-
burnt for the owners of these
units, the land which is being
rl’ﬂl((i<

(f) Arranging for the exception of a
few bona fide milking cows
from the scheme, if these be
required at villages during the
(ime 'hl' main h?'ds are on lh!
wet-season grazing.

These, and local difficulties, may be
considered in a little more detail if we
review what has already been done to-
wards maturing the scheme in (1) Masai-
land, (2) Usukuma.

(1) Masasland.—A few years ago the
idea prevailed that the Masai should be
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encouraged to abandon their nomadic
existence, and a certain amount of satis-
faction was expressed when it was related
how this, that, or the other group of
Masai rarely moved from the neighbour-
hood of a permanent water. To me this
trend of affairs was alarming. When |
visited the areas of these settlers | found
evidence of the grossest overstocRing,
the only redeeming feature of which was
—as stated early in this article—that
since there was no cultivation the reduc-
tion in carnying-capacity was due mainly
to plant suceession from open woodland
to thicket, rather than to soil erosoin.
As | wrote in my contribution to a
“Memorandum on the Economics of the
Cattle Industry in Tanganyika” (pp- 5
and 6): “It may be that it would be in
the ulimate interest of the Masai f they
forsook nomadic pastorahsi to become
stationary agriculturahsts, but it 1s almost
certain that unde existing conditions
such a change would mean the loss of
the greater part of their cattle and the
rapid deterioration of all pasture in the
neighbourhood of their settlements. The
immediate best interest of the Masai 1s
served by complete nomadism; what we
deplore at the present time is a partial
nomadism by which the majority of
herds move away from the permanent
waters when the rains permut, but a
minority remain. This minonity does
incalculable fiarm: If only all would
move away, then the pasture could re-
generate and be completely re-established
by the time the temporary waters of the
plains dried up; also the absence of all
cattle for six months, whether or not
they were replaced by a few game
ammals, would go a long way towards
cleaning an area from East Coast fever
(when an infected tick feeds on animals
other than cattle 1t loses its infection;
hence game, sheep, goats and donkeys
can be important factors in eliminating
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East Coast fever from an area). If a few
herds remain, these spoil grass regenera-
tion and encourage bush, they tend to
maintain  East Coast fever in severe
sporadic form, and they encourage the
nomads to come back to the permanent
waters before being driven back by
drought. So long as the Masai remain
largely, or better, completely nomadic,
then by making the utmost use of rain
ponds they can generally obtain sufficient
grazing and avoid heavy losses from East
Coast fever, and their big problem is
tsetse encroachment.” S

My warning was received most sym-
pathetically by the provincial admunis-
tration, and tentative approval has been
given of the policy which seeks to divide
the Masai into groups each of which has
its dry-season and wet-season grazing:
the latter to be provided tur in ever-
increasing quanuty by building one or
more large damis each year. It 1s felt that
with these people, whose whole life 1s
bound up with their stock and «ho are
prepared to endure hardship and danger
in the interest of their animals, there will
be no difficulty in getting thein to accept
the most umportant principle cf the
whole scheme—the complete resting of
more than half the grazing duning the
whole of the growing season In further
compliance with the demands of the
scheme, alien squatters will not he
allowed to culrivate near permaiient
water in fly-frec areas: the growing aeed
of the Masai for grain will be met by
this being brought in by lorry along
improved motor roads, and paid for by
money from stock which pass to markets
along routes with improved provision of
water and grazing.

(2) Usukuma.—Untl recently a great
deal of excellent mbuga grazing was
denied to the stock of the Lake Provinces
by light “fly" and/or absence of surface
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water. See, in this connection, the “Re-
port on the Huru-huru Mbuga” by
Staples (loc. ait. p. 51). Years ago, before
rotational grazing had received any
attention in thls (Olln(r)'. lhe posslblll(y
of reclaiming this land had been demon-
strated by the Administration and the
Tsetse Research Department. Here again
the success of the reclamation was quali-
fied by the immediate abuse of such
reclaimed land as lay near permarnent
water, and the comparative neglect of
the grazing which could be used only
ring the rains. Obviously the main
difficulty to be overcome in instituting
rotational grazing as a regular feature of
Usukuma husbandry 1s the disinclina-
tion of the stockowners to send their
amimals away from their villages at the
very time there is grazing in the reigh-
bouthood. This difficulty was fully real-
1zed and 1t was essential that prejudices
and fears should be removed, first by
desionstration with small herds of ani.
mals under Government control, and
secondly by getting certain chiefs and
wealthy stockowners to give a lead. The
demonstrations have been made success-
fully (see Staples, “'Demonstration of
Rotational Grazing” 1934: Ann. Rep. of
Dept. Vet. Sci. and An. Husb., p. 127),
and that the stage is set for the next
tage 1s announced in a recent letter to
me by Mr. C. M~Mahon, Acting Provin-
Comniissioner, Lake Province. He
wriies

“I'have the honeur to ref.: to your letter
No. 502 25 of the >5th of Scptember on
the subject of policy regarding overgrazing
in this province. During my recent visit
to Shinyanga, Maswa and Kwimba | dis
cussed this matter with the District Officers
and several of the leading Sukuma Chiefs
As the result of our discussion | have come
to the conclusion that there would be no
great difficulty in  persuading wealthy
stockowners (Chiefs and others) to utilize
the areas now available for wet-season
grazing. | refer to the Huru Huru, Wida

359

MarcH, 1936

and Buhungukira areas. As you are aware
many of these wealthy stockowners have
Brazing areas in the vicinity of their houses
which can be regarded as private reserves
and therefore can be rested.

I feel sure that if we have the services
an energetic and tactful officer to handle
the situation, we could achieve some success
and | would ask whether you could second
an officer to undertake "thus experiment
during the coming year. My suggestion 1s
that we should endeavour to get certain
chiefs and wealthy stockowners to gO into
these areas, d at the same time get a
corresponding area rested.

To commence with it will be necessary
for your officer to examine the grazing
available at each of these three areas and
determine how much stock these can carry,
I'hereafter sufficient stockowners will have
to be induced to agree to gO into these
areas. The next consideration will be to
arrange for the evacuated areas to be put
out of bounds. | do not know these clear-
ngs sufficiently well enough to express an
opinion as to their carrying capacity but |
believe we shall have no difficulty in get-
UNg 50,000 or even double that number
of stock to move into them. The number
of owners will not be many and therefore
no great difficulty should arise in dealing
with them. My idea is to aim at etting
those who own 100 or more head o cattle
to start with.

This suggestion 1s in the nature of a
large scale experiment and we should gain
valuable information as well as experience
for future operations. So much has been
written on this subject and we all agree on
the policy, but lttle appears to have been
done to put it into practice on a large scale
and | consider that the opportunity should
now be taken to try out the experiment
on a large scale, particularly as the Chiefs
aic enthusiastic and also the areas referred
to are comparatively ‘virgin' grazing land.

I have no officer available to detail for
this important work but | can assure you
that the District Officers concerned are
fully aware of the necessity for close co-
operation and will render every assistance
to your officer. 1f you can spare one, to
carry out the detailed programme. No ex-
penses will be involved other than the
salary and transport of your officer and in
respect of the latter | will instruct my

of
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encouraged to abandon their nomadic
existence, and a certain amount of satis-
faction was expressed when it was related
how this, that, or the other group of
Masai rarely moved from the neighbour-
hood of a permanent water. To me this
trend of affairs was alarming. When |
visited the areas of these settlers | found
evidence of the grossest ovcrs!ockmg.
the only redeeming feature of which was
——as stated early in this article—that
since there was no cultivation the reduc-
tion in carrying-capacity was due mainly
to plant succession from open woodland
to thicket, rather than to soil erosoin.
As | wrote In my contribution to a
“Memorandum on the Economics of the
Cattle Industry in Tanganyika™ (pp. 5
and 6): "It may be that it would be in
the ultimate interest of the Masai if they
forsook nomadic pastoralism to become
stationary agriculturalists, but 1t is almost
certain that under existing conditions
such a change would mean the loss of
the greater part of their cattle and the
rapid deterioration of all pasture in the
neighbourhood of their settlements. The
immediate best interest of the Masai 15
cerved by complete nomadism; what we
deplore at the present time 1s a parual
nomadism by which the majonty of
herds move away from the permancnt
when the rains permit, but a
minonity remain. This minonty does
incalculable harm: If only all would
move away then the pasture could re-
generate and be completely re-established
i"y l}n‘ ume ‘il(’ El'”\“"[ﬂ'\' waters (‘f 'hf
plains dried up: also the absence of all
cattle for six months, whether or not
they were replaced by a few game
ammals, would go a long way towards
cleaning an area from East Coast fever
(when an infected tick feeds on animals
other than cattle 1t loses its infection;
hence game, sheep, goats and donkeys
can be important factors in eliminating

waters
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East Coast fever frum an area). If a few
herds remain, these spoil grass regenera-
tion and encourage bush, they tend to
maintain East Coast fever in severe
sporadic form, and they encourage the
nomads to come back to the permanent
waters before being driven back by
drought. So long as the Masai remain
largely, or better, completely nomadic,
then by making the utmost use of rain
ponds they can generally obtain sufficient
grazing and avoid heavy losses from East
Coast fever, and their big problem 1s
tsetse encroachment.”

My warning was received most sym-
pathetically by the provincial adminis-
tration, and tentative appioval has been
given of the policy which seeks to divide
the Masai into groups each of which has
its dr“msmson and wet-season grazing;
the latter to be provided fo. in ever-
incicasing quantity by building one or
more large dams each year. It 1s felt rhat
with these people, whose whole lLife 1s
bound up with their stock and who are
prepared to endure hardship and danger
in the interest of their animals, there will
be no difficulty 1n getung them to ‘.cce{vl
the niost 1mportant principle of the
whole scheme—the complete resting of
mnore than half ihe grazing during the
whole of the growing seasor. In further
compliance with the derrands of the
scheme, alien squatters will. not be
allowed to cultivate near permanent
water in fly-free areas; the growing need
of the Masai for grain will be met by
this being brought in by lorr along
improved motor roads, and pai for by
money from stock which pass to markets
along routes with improved provision of
water and grazing

(2) Usukuma.—Until recently a great
deal of excellent mbuga grazing was
denied to the stock of the Lake Provinces
by light “fly”" and/or absence of surface
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water. See, in this connection, the “Re-
port on the Huru-huru Mbuga” by
Staples (loc. ait. p. 51). Years ago, before
rotational grazing had received any
attention 1n this country, the possibility
of reclaiming this land had been demon-
strated by the Administration and the
Tsetse Research Department. Here agamn
the success of the reclamation was quali-
fied by the immediate abuse of such
reclaimed land as lay near permarment
water, and the comparative neglect of
the grazing which could be used only

“duning the rains. Obviously the main

difficulty to be overcome in instituting
rotational grazing as a regular feature of
Usukuma husbandry 1s the disinclina-
tion of the stockowners to send their
amimals away from their villages at the
very time there is grazing in the neigh-
bourhood. This difficulty was fully real-
1zed and 1t was essential that prejudices
and fears should be removed, first by
demonstration with small herds of ani-
mal. under Goveinment control, and
secondly by getting certain chiefs and
wealthy stockowners to give a lead. The
Jomonstrations have been miade success-
fully (scc Staples, “Demonstration of
Rotational Grazing™ 1934: Ann. Rep. of
Dept. Vet. Sci. and An. Husb., p. 127),
and that the stagc is set for the next
stage 1s announced In a recent letter to
me by Mr. C. McMahon, Acung Provin
cial Comissioner, Lake Province. e
writes: —
] have the honour to refer to yow letter
No. 502/25 of the 25th of September on
the subject of policy regarding overgrazing
in this province. During my recent visit
to Shinyanga, Maswa and Kwimba | dis-
cussed this matter with the Dustrict Officers
and several of the leading Sukuma Chefs.
As the result of our discussion | have come
to the conclusion that there would be no
great difficulty in  persuading wealthy
stockowners (Chiefs and others) to utilize
the areas now available for wet-season
grazing. | refer to the Huru Huru, Wida
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and Buhungukira areas. As you are aware
many of these wealthy stockowners have
grazing areas in the vicinity of their houses
which can be regarded as private reserves
and therefore can be rested.

| feel sure that if we have the services
of an energetic and tactful officer to handle
the situation, we could achieve some success
and | would ask whether you could second
an officer to undertake this experiment
during the coming year. My suggestion 1s
that we should endeavour to get certain
chiefs and wealthy stockowners to go into
these areas, and at the same time get™:
corresponding area rested.

To commence with 1t will be necessary
for your officer to examine the grazing
available at each of these three areas and
determine how much stock these can carry.
T'hereafter sufficient stockowners will have
to be induced to agree to go ito these
areas. The next consideration will be to
arrange for the evacuated areas to be put
out of bounds. | do not know these clear-
ings sufficiently well enough to express an
opinion as to their carrying capacity but |
believe we shall have no difficulty in get-
ting 50,000 or even double that number
of stock to move into them. The number
of owners will not be many and therefore
no great difficulty should anse in dealing
with them. My idea 1s to aim at getting
those who own 100 or more head OF(ll(lt
to start with.

This suggestion 1s in the nature of a
large scale experiment and we should gain
valuable information as well as experience
for future operations. So much has been
written on this subject and we all agree on
the policy, but litle appears to have been
done to put 1t into practice on a large scale
and | consider that the opportunity should
now be taken to try out the experiment
on a large scale, particularly as the Chiefs
are enthusiastic and also the areas referred
to are comparatively ‘virgin’ grazing land.

| have no officer available to detail for
this important work but I can assure you
that the District Officers concerned are
fully aware of the necessity for close co-
operation and will render every assistance
to your officer. if you can spare one, to
carry out the detailed programme. No ex
penses will be involved other than the
salary and transport of your officer and in
respect of the latter | will instruct my
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District Officers to place any reasonable SUMMARY.

"m::h::}:(a:}:h::};x ::‘:“f::g Overstocking 15 defined as “Thtf
in your letter under reply can be more Maintenance’ of amimals on a piece o
easily dealt with after we have had an land to the detriment of its carrying
‘opportunity of studying an experiment on capacity.”

:u::s:fﬁ:c"(‘:i,:ze?&mmﬁlsz:: Since, diminution of carrying capacity
owners. The Sukuma have always been led may occur without loss of soil or soil fer-
by their Chiefs and I am of the opinion  pility, soil erosion 1s not an inevitable
that if we are ever o succeed (am - our sequel to overstocking: 1t 1s, however, a
attempts to overcome this gigantic prob- common sequel and the one which

lem, we must get those in authos to
practice what (}:‘ey preach; hence t:y re- makes the solution of the overstocking

quest. You bffer me assistance in paragraph  problem an urgent necessity.
4 of the letter under reply and | now ask From the ‘purely native view-point

for this to enable me to start this important 1 Ti is the
work by educating those who must ulu- overstocking is a necessary evil. It is

mately be responsible for carrying it on, only way by which he 1s able to main-
viz.. the Chiefs and their Native Author- 13 5 high standard of health amon% his
ties. Any hope of success must rest with herds, and he prefers periodic losses from
them rather than with our small European | pt to comtivaal 4
staff, who can at most be no more than Seasonal starvation ) “b!l“

from parasitic diseases. The inevitable

advisers to the stockowners over such an
important issue. tendency of uncontrolled native hus-

The Annual Communal reclamation turn bandry 1s towards the two extremes of
out should embody such works as an;‘h mcrs(o(kmg and complﬂ' absence of
soil erosion measures, water supply in the stock: The on]y hope of checking this

form of earth dams, re-afforestation; in fact : 3
anything pertaining to the preservation of growing evil lies in some {orm of govern
the soil and not merely bush ckann%. | ment intervention.
am instructing the District Officers to dis N Naare
cuss with their Chiets and Native Authori- At p“x““‘bou_trls'*oo "‘lu? nrerh‘-
ties the question of undertaking all or any of Tanganyika erritory are &
ot these measures with the annual com- stocked, but 250,000 square miles are
munal turn s Only by so rlﬂxmﬂ‘" almost without domestic animals.

h to make the natives realize vilue >~ & .

E e The remedy lies in evacuating over-

heir heritage.”
of preserving their heritage gn,“! el s e while G Yhe

In response, an Assistant Live Stock . whole .
Officer, }Ts been sent to the Lake Pro- growing séasen. To pu-rg: t‘:;u. a_cor:
vince for the express purpose of in- 'GPON’U!; though considerably smallex

area of land which is at present without

auz\;rat,n:::i :}:::\t;hpu bk ane stock must be made avallablti during the

me . e
results are apparent. Also, maybe, some S3Me season. by provision -
serious ﬂawp as been ovuloan:L Bur dams and by tsetse "“l‘“?““"“v
meanwhile no critic can truthfully say To effect this, many difficulties must
that with regard to the Overstocking be overcome, but in the opinion of those
Problem in Tanganyika Territory, the who have examined the scheme most
official attitude is “I came; | saw; [ de- carefully none 1s insupzrable. Accord-
plored, and | went away". ingly a start has bezn made.
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Feeds for Live Stock

o+ Dsp. Agnc., (Cantab.)

» By M. H. FRENCH, M.A

The food eaten by an animal has two
main functions to perform, it has (a) to
supply the specific substances for the
repair of tissues and to supply the energy
needed for movement, digestion, and
maintenance of body temperature etc.,
and (b) to supply the raw material from
which the animal builds up tissues, and
forms secretions such as milk, or converts
into work. For the past century scientists
have bezn endeavouring to establish a
relationship between the amount of food
eaten and the resulting ion in the
form of milk, work, or live-weight gain.
The results of these labours are summed
up in the various tables of ing re-
quirements that are published in all text
books on the feeding of live stock. These
tables give the quantity of digestible
protein and energy an average animal
requires if it is to maintain its weight
and  condition. They also state the
amount of ener, otein that it is
necessary to feed for the production of
1 gdllon of milk, or 1 Ib. live-weight
increase, etc. It is not intended to re-
capitulate all or any of these feeding
standards; any farmer may look them up

for himself in any book dealing with the
feeding and t of live stock.
It 1s with the i ication of

Ing notes

these standards the
are concerned,

When one visits the farms in Bast
Africa one finds some farmers rationin:
their live stock along modern lines J
making the utmost use of the feeding
standards that have been worked out.
These notes are not intended for such
up-to-date settlers but rather for those
who are attempting to feed balanced
rations but find their application too
expensive, and for those farmers who do
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not attempt to follow scientific methods.
All intermediates are found between the
highly efficient modern dairy farms and
the dairy farms where high grade Buro-
pean animals capable of yielding two or
more gallons daily are given very little,
if any, supplementary feeding, and may
even be maintain®d under ranching con-
ditions,

farmers who hal:e found scientific ration-
ing i tible with economic feeding
are m ly ~subconsciously i
from this craving. The feedin, gm
as laid down by the various European
and American workers are average values
only, and must not be regarded as the
ideal for all conditions. The fnd::!
standards are of a very elastic nature
must only serve as guides. Each farmer
should base his fi on these stand-
ards and then make such modifications
s are necessary to suit the idiosyncrasies
of his stock, the market prices of his
uce and the food-stuffs available
y in large quantities,

Rations must always be desi with
strict reference to their cost in m to
thcm.htvaluuolthelivewotkp»-
duce. This means that the more feeds 2
farmer can grow the less expensive will
his rationing become. A ration computed
from home-grown feeding stuffs alone
will usually be deficient n proteins and
it will often be found necessary to buy
some food-stuff of high protein content.

Those farmers who do not feel in.
clined to go in for intensive farming, or
who do not feel they can afford to buy
concentrate foods for their stock, can,
hUWCVEr. xro\t\' n]l”y pro(rm-rlch fo‘d‘
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stuffs. Many dairy farmers in Tanganyika
give their milking cows no supp ents,
Whilst others limit. the supplementary
feeding to the provision of a little silage,
a soiling crop, or perhaps the bean or
pea haulms from crops grown for human
consumption. All these farmers would be
well advised to grow leguminous crops
and use the seeds for concentrate feeding
ind the haulms as hay when the dry-

season grazings are eaten out.

In the Sputhern Highlands the far-
mers, who are gong in for pig rearing,
are attempting to grow as many of the
pig foods as they are able, and by this
means the use of meat meal will be re-
duced to a minimum and possibly
dispensed with altogether. Animal pro-
tein is the most suitable way of adding
protein to a pig's ration yet the transport
charges in connection with this product
make it very doubtful whether meat
meal will be an economic feed around
Iringa.

Scattered over this Territory are a num-
ber of small oil mills, and farmers should
make the utmost use of the residues from
these mills. So long as they are fresh
they constitute a highly digestible and
palatable protein concentrate. They can-
not be stored, however, because the crude
oil-extracting apparatus often leaves
much oil in the residues and these are
then liable to become ranad  very
quickly.

Many hundreds of tons of cotton seed
are burnt annually in this Toerritory.
Cotton seed forms an extremely valuab‘e
food for cattle, sheep and goats, and in-
sufficient use is made of this valuable
feed. Many farmers are afraid that the
lint attached to the seeds will cause
digestive disturbances and even obstruc-
tion of the alimentary tract; such fears
are groundless, and the Veterinary De-
partment feeds cotton seed every year to

362

MARCH, 1936
its dairy cows, catgle, sheep, and goats.
Very few animals ndeed ever refuse this
food when offered for the first time, and
quantities of up to 10 Ib. per day will
be regularly consumed by cows in milk
and also by other classes of cattle.

There are many other industrial by-
products which farmers 1n certain dis-
tricts may purchase very cheaply. Such
feeds are the by-products of the rice and
flour mills, molasses, carcase meals, and
brewer's grains. The number of farmers
sufficiently close to such mills or factories
is very limited of course. Most farmers,
however, are able to purchase maize or
millet bran from natives for a few cents
a debs. The residues from the production
of native beer are readily obtained in
most_districts. Groundnut tops can be
purchased cheaply in those aceas in which
this crop 1s grown.

There are many locall produced
feeding stuffs which can L obtained
cheaply and easily from the natives, and
farmers should make as much use of
these as possible. It may be claimed that
in doing so the European farmer is de-
priving the native of food for his own
stock. The answer is that at present the
native does not use these by ucts to
their full extent, afd. the best way of
teaching him to do so is for the European
settlers to show him that these by-
products are worth purchasing.

The reason that fuller use has not
been made of the above native by-
products is often that farmers do not
realize their value or how to feed them.
Plate I 1s an attempt to show diagramati-
cally how to feed the most commonly
available East African feeding stuffs.

It is difficult to divide up the food-
stuffs into groups because of overlapping,
and because of the difference the cost of
a food can make to its suitability for

,stock feeding purposes. I have shown a
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number of food-stuffs as capable of being
fed economically to the various classes of
stock. This 1s conditional on those food-
stuffs having an average market value
and not carrying heavy transport costs.
For instance cotton seed i the neigh-
bourhood of a ginnery 1s a nidiculously
cheap feeding stuff but when carried
ceveral hundreds of miles by rail or lorry
becomes a very much less attractive food

The division of food-stuffs into
“economic foods” and “‘suntable foods
when easily pbtainable™ 1s a very labile
one. and much overlapping occurs.
Foods at the extreme of each group such
s salt and wheat are easily placed.
though foods near the dividing line such
15 oats or barley for milking cows hold
debatable positions. In these latter cases
the farmer must use his knowledge of
the ruling market prices before he makes
up his mind to use these foods.

There 1s another but less marked
overlap between the “suitable foods
when easily obtainable”” and the “whole-
come but unusual foods™. Rye 1s here
holding a debatable position though
there 15 no doubt about the position of
<dam milk for feeding to dairy cows.

The grouping nto ““unpalatable or
dangerous foods” includes unpahtlh‘e
foods chiefly. though the feedifig of
cotton seed to- pigs for instance s
usually regarded as a dangerous practice

NOTES ON THE EAST AFRICAN FEEDING
STUFFS.

The following notes are intended to

be of a qualifying nature to explain the

position of the food-stuffs in the different

groups in Plate I.

C"Cal.‘.
Oats.—1f well filled, oats form an
excellent feed for all classes of stock, and
in this respect are the best of the cereals.

MagrcH, 1936

In East Africa only a linited quantity 1s
grown, and often the grains are not well
developed. Their limited availability
makes them suitable for only the high-
production animals.

Barley.—Barley comes next to oats in
feeding value when the grains are well
filled. In East Africa they are often very
fibrous owing to under development.
Barley meal has a most marked and
highly beneficial effect on the quality of
bacon

Wheat.— Thus cereal is usually far too
expensive for feeding purposes. Often
however all the small and cracked grains
become available and can be fed to all
classes of stock though on account of cost
in East Africa 1t should only be fed to
dairy cows, poultry and pigs.

Rye.—Very similar 1 composition
and uses to wheat.

Maize.—I< the most commonly grown
cereal in East Africa and is (he one most
extensively used for feeding to ull lasses
of stock.

Millets. Form a good food tor all
classes of stock though souic varieties
have very hard coats and need w be
ground before feeding.

Ruchwheat.~——This-cereal 1s grown in
certain localities. In composiion 1t 1s 3
little more fibrous than oats The grains
are usually well filed in East Africa.
Buckwheat must never be fed 1n exces:
sive amounts, otherwise skin eruptions
or other untoward results may be ob-
tained. It gives a very white colour to
the flesh of poultry.

Cereal By-products.

Brans (wheat, maize and mllets).—
Brans are fed not so much for their nutri-
tive prouenies as for their ohysiologn(al
effects. They form a “cooling” ration
and produce a slight laxative effect.
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B ! —G
" j"(u(” grams. rains are a good suading certain types of stock to consume
'(:« u; cattle Jr:{d horses but are too it readily.
ibrous for pigs and poultry though these 3 7
Lrous or § Skim-milk.—This by-product of the
e grains with relish. dairy industry forms a most valuable

food for pigs and pou](ry.

14(}:11"1)”(7“\ S(C’J).

Peas and beans of many varieties are Roughages.
:{rown in East Africa Ahm chiefly for Hay.—Hay made from grasses or
wman consumption. They form valu- legumes forms a most necessary “md’by
able protein feeds for all classes of stock. for the dry season on all farms where
They must not be fed in too large 'Ntensive farming 1s being practised.
ameunts as they possess definite “heat- Maze 5101'."-'—A good filling food
ing"" effects. for stock except horses, pigs and poultry.
" Green Maze, Canna Tops, Sweet
- otato Tops, etc.— il
. Cotton Seed.—A most valuable food are mvalufhlc for E?Mirs\:h:&ﬂ?lg:
for cows, cattle, sheep and goats. green foods to s(af[’-fed stock. When

) Sesame Cake and Groundnut Cake.— irrigated they are most useful during the
These oil-mill residues form valuable dry-season feeding of dairy stock.
protein concentrates. They can be fed Muhogo.—The sweet variety makes
wbuh safety to all classes of stock though a very good root crop for stock-feedin
ohvmusly it 1s more economical to feed purposes in seasons of plenty. In scaog
t em to the higher producing animals.  of famine it is more profitable to sell it

Coco-nut Cake.—This is a wholesome for human consumption.
food but contains much less protein and
much more fibre than either sesame or
groumdnut cakes.

il Seeds and thesr By-products.

Salt.—This is needed by most classes
of stock though only a very limited
, amount should be fed to poultry as birds

ble:ccd Cake. — Tlus cake is obtain- are very susceptible to p:h lzomms
.It e fairly easily in some parts of Kenya. For this reason it has been included in

fmws a gr;al {;p\aanon 25 2 stock the “unusual” food-stuffs of Plate I.
. armers S|
o on e Rpuuo::on b ;:xﬁful fnm }:o Lime.—This can often be purchased
¥ as for the cheaply and then forms a very good
‘ - mineral supplement for pigs, cows and
Ammal By-products. poultry.

Meat Meal and Blood Meal.—The by- Molasses.—Molasses in the neighbour-
products of this territory are not palat- hood of sugar refineries is an attractive
able to most stock but form highly food-stuff. It often encourages animals to
concentrated protein supplements for eat food they would otherwise
plgsbiandi poulllry. Poultry often do not and in this way its use is often abused.
eat 00 meal, Jnd Young plgs are ver
liable to scour badly when fed this food. It will chNCLUSIONfS.

y a 1
f lBone Meal and Carcase Meal are use- up to the‘i)r Ypr:g::‘fi:?u“iithc"i’“t"‘:k
l;‘l supplements for all classes of stock. underfeed or overfeed wliJﬁ th’weu -
dﬂfarciase mealb;s not properly made, economical. P "
ifhiculty m 1 i
y may experienced in pur- (Continued on page 383)
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Bukoba Coffee: Inspection and Grading

By T. S. Jervis, Semor Agnicultural Assistant, Tanganyika Terntory.

The object of grading any commodity
for market 1s to achieve recognized stan-
dards of quality on which trade may be
based, so as to afford buyers a degree
of security in regard to the quality of
their purchases. This security stimulates
demand, and competitive prices result
which help the primary prots)ucer. It was
to attain this object that Government
introduced the inspection and grading of
coffee in Bukoba in 1932, when the need
for action became imperative owing to
the fast waning interest of the more
profitable markets.

In order to appreciate the urgent
necessity that had arisen, it is necessary
to review briefly the coffee industry in
Bukoha. up to [h(‘ St‘]g‘.' Of d(‘\’(‘lop”\(nt
attained by 1932.

Trade in Bukoba coffee commenced
in 1898 when the first parcels were sent
as porter loads overland, via Tabora to
Dar es Salaam, and thence to Aden. By
1905 the industry had been fostered
sufficiently to warrant one of the Lake
steamers calling for cargo. 234 tons were
shipped that year and Mombasa mer-
chant houses becoming interested, im-
mediately appointed agencies in Bukoba.
It will be remembered that in 1905 these
was very little East African coffee offered

for sale, so that there was keen cor:;tu‘-
tion for all that Bukoba could produce.
The buying houses cmblisrncd in
Bukoba township opened sub-agencies
in the interior of the district and ex-
tended fanwise. with native buyers, over
the entire producing area. A house to
house collection of dry cherry ensued,
and the foundations of cur internal mar-
kcnng system were laid.

Coffee indigenous to the country was
planted throughout many of the existing

banana plantations, and the crop in-
creased from 2,563 valued at
£116,678 in 1923 1o 7.837 tons valued
at £478.311 in 1928. With the exten-
sion of production, commercial activity
quickened, and big business on a specu-
lative basis commenced. Mombasa mer-
chants now began to set! forward, at the
same time contracung with Bukoba
traders to buy in, and ship by a given
date, sufficient coffee to cover their com-
mitments. There was no recognized
standard of Bukoba coffee, and local
exporters accepted no responsibility in
regard to the quality of their shipments.

tons

Meanwhile cultural work in the field
suffered a set-back. The native grower.
finding there was a ready sale fo: his

produce despite its unsatisfactory csi!
tion, ceased to take interest in the pr oper
maintenance of his plantation, thereby
encouraging - the spread of “disease and
pests. Not being obliged to prepare his
crop, which he sold as bum (dried
cherry) regardless of quality, the out-
wirn by weight of bean did not concern
him. All being of equal value, he col-
lected impartially anything he could lay
hands on—ripe, over-ripe, unripe, borer
damaged, diseased, and, in fact, any kind
of coffee, and sold it to the itinerant
trader who called at his door.

We arrive then at a stage where plan-
tation neglect had produced a pest-ridden
and defective bean, mixed with all man-
ner of extraneous matter, dust, stone,
husk, and sometimes even water was
added. This was then exported as a fair
average quality of the season’s coffee.
Mombasa merchants bought this coffee in
bond, and shipped it, sometimes without
satisfying themselves as to its quality;
overseas buyers refused to accept such
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consignments, and thousands of bags had
to be destroyed. The matter was sub-
mitted to arbitration and Mombasa had
to bear the entire cost. The loss sustained
by our salesmen in Mombasa cut us out
from profitable markets, and the fall in
demand for Bukoba coffee became
serious. The value of the crop fell from
£478.311 10 1928 to £133,260 n 1931,
with a drop of 1,251 tons in the exports
for that year. Confidence in the quality
of the Bukoba produce was lost
Government intervention became im-
perative, and, despite some opposition,
the Bukoba (Coffee) Export Regulations
were implemented n 1932.

Under the regulations all coffee ex-
ported from the Port of Bukoba had to
pass a test of quality, ensuring that the
coftee did not contain more (fun 2 per
cent extraneous matter, or 12%4 per cent
moisture. Al bags so passed were
stamped with a large red T in a circle,
denotig the minimusii requirements of
the trade, namely dry and unadulterated
coffee material. The regulations further
aimicd at establishing a fair average qual-
ity which Could be prepared economically
by the iocal trade, would be acceptable
to the markets abroad and could compete
in piice with similar grades of coffee pro-
duced- elsewhere. In consultation with
the ‘trade, a “FAQ" (Fair Average
Quality) staiidard was evolved, which
allowed for certain characteristic features
being retained. It fixed the percentage
of defectives, both by weight and by
count and reduced extraneous matter to
one-half of 1 per cent by weight, thus
bringing Bukoba coffee on a par with
that from Brazil: Bukoba “Native"
then compared favourably with Rio No.
7/8, and “Plantation” with Santos
No. 4 /5. The term “grading” as used in
the coffee trade, usually means that a
parcel has been sized and divided into
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the recognized grades of “A", “B", “C",
whereas grading under the Tanganyika
regulations aims  at- maintaming the
standard quality of “FAQ" and 1s not,
strictly speaking, “'grading”.

Consignments of “FAQ" usually con-
sist of 57 bags of five tons, each bag
weighing aproximately 203 Ib. The bags
are stacked in lots of six, one on top of
the other, with both ends exposed for
inspection. A fluted spike, 24 in.
is driven in and samples are drawn
from one end and from the middle of
each bag. These two samples are then
put together into one of six compart-
ments in a tray, each being numbered so
as to represent its position in the lot
under inspection, whilst the tray itself is
numbered to correspond with one of the
lots of six in the parcel submitted for
inspection and grading. The contents of
each compartment in each tray, are dealt
with separately, and the bags are marked
with their respective grades. Every bag
of coffee stamped “FAQ" carries a -
antee of quality, and a signed Ctﬂlg\:t't
to this effect is given.

With a sympathetic understanding of
contract obligations, the exporters were
encouraged to improve the quality of
their shipments. Grading was not obli
tory and 1t was not unti% there was a 5
s#ason of successful work behind
period of nine m
examined 78,358 and
65,706 bags) that the trade felt satisfied
as to the reliability of the measures
taken. By January, 1933, the “FAQ"
certificate had beerr as the basis
of all contracts abroad, brought with
it a renewed demand for Bukoba coffee.
In spite of the general fall in world coffee
prices, an increase of (5 per ton on
“Plantation” and f2/10 on “Native”,
covering the year's exports can be
recorded.
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Coffee falling below the standard of
our "FAQ" ceased to interest buyers,
and local exporters had, perforce, to ship
nothing but the standard grade. In order
to prepare their coffee up to the standard
required by Government, they installed
small winnowing machines to separate
and clean out extraneous matter. Econ-
omucally, they were obliged to discrimin-
ate in their district purchases, and the
buying price of coffee offered for sale in
the wvillages varied accordingly. Slowly
but steadily the pressure at the grading*
shed exerted 1ts influence on the pro-
ducer; and with the combined help of
technical and administrative officers the
native was made aware of the benefits
of plantation samitation, of improved
cultural methods and pest control.

The following table shows the ton-
nage and value of exports for the years
1924-3¢ 1 —

Exporrs 18 Toss

Yean

Plantation  Native £

2.072:79 ¥ 400,010°92
2,708 4t 4.660°10 194,011°48
1931 1.738°2y 48548710 33,260 76
1932 1, 401°27 570502 264.784°46
1833 2 46806 505402 227,006 08
19734 3,331°04 6. K98 50 329,682°30

It can fairly be said that the measures
for inspection .mJ EI‘I(I\HP‘ u( Bnkoba
coffee have been fully jusutied. and have
resulted in the re-establishment of the
ndustry with benefit to all concerned.
Because of the regulations it became

I

possible to offer quality coffee in bulk,
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trade was stimulated and demand for
Bukoba coffee was revived. Competitive
prices for well-prepared parcels now pro-
vide the right incentive to better cultural
measures being adopted without resort-
Ing to prosecution under the Plant Pest
and Disease Regulations, and the grower
. obtains a higher output from his hulled
cherry and a ready sale for all he can
produce. The Indian trader no longer
views with suspicion the inspection of
his consignments, but accepts with con-
fidence the decision of the grader. The
“Mombasa buyer and shipper has a facil-
ity in the Government guarantee which
relieves him of a great deal of anxiety
and permits him to trade in this com-
modity without any fear of loss through
supphes of indifferent quality.
Acknowledgment 1s  due to the
Bukoba Chamber of Commerce, and to
the Coffee Section of the Mombasa
Chamber of Commerce who have given
valuable assistance and advice regarding
all matters which have pertained to the
measures taken.

(Continued from page 411)
Mixed Far ming in East Africa

a deep milking cow should not consist
too largely of meals, but should include
also a far percentagé of less finely
divided substances such as cakes and
dairy cubes of any reputable local brand.
Such foods are prepared carefully in a
balanced manner are put up in the
form most digestible to the stock.

The potentialities for dairying of the
areas which have been dealt with are
great, provided that full use is made of
hoth arable and grassland for the feeding
of the stock.
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The Establishment and Maintenance of a Pure Supply of
White Sesame Seed

By R. B. AvinuTT, Agncultural Officer, Tanganyika Terntory.

INTRODUCTION.

A commercial sample of sesame
(Sesamum indicum), known m Kisw ahili
as ufuta, consists of a mixture of seeds of
many lil'il‘ff!\{ (\)]A)Llr\. \kil”\‘ }7’(‘\{(‘”‘”[
ates, but there are usually some yelow,
buff, brown and black seeds as well. The
higher the percentage of dark seed, the
lower 15 the commercial value of the
sample. At present the grade known as
u'hn(‘ )'\‘“0\»- (um(.mung a percen
tage of dark seed) 1s worth about Sh. 25
a ton more than the grade known as
“mixed” (containing a relatively high
percentage of dark secd) white
\I'l’(i. unmixe d 'w\”ll any (U;\‘l”l‘\! }:VJH.\
IS not yet Ut‘r.]”\.]l‘](' n commerci l[
qll‘]l\(”]\')< .DL” I\»r:!! [ld&“c'\ }]-\\'l’ ('\l‘ll'\
sed the opinion that 1if such
.shlpp(" i, say, §0 ton Jots 1t would
ferch Sh. 10 a ton more than the white
\"Il(‘v\v' gruJ('. g""”](i l'Hl\ \'\I'”'H.l”" l\'
proved, and pure white fetch wo more

)l.‘ll \'\'h”" y‘(’]]O\A‘\. 1t \Q«MLIA{ l.r\\'rlhc'

less still he important to areas now grow

ing white/yellows that their produce
- should be kept up to standard, and not
allowed to deteriorate, as has lready
happened in some pats of | auganyika
Tetritory, and obviously 1t would be to
the advantage of districts a present pro
ducing “mixed” grade to bring their
sesame up to the white 'yellow standard
or higher. In fact all districts growing
sesame, whether of high or of low
quality, would gain by the elimination
of dark seed. With this object in view,
investigations have been made in the
Southern Province, chiefly at the Mpa-
pura Agricultural Station, and it has
been found that it is a fairly simple
matter to obtain a pure supply of white

Pure

1 were

seed, I'he methods

employed are detailed in Part | of this
|

ticle

which breeds true.

.\\\‘ "IAHIHJJ ('.\‘)\'f!('“((‘“h.‘\ )cl }‘\'(‘“
gaimned in the large scale multiplication
ol pure white seed, 1ts introduction to
the cultivator, and the maintenance of
a district as a whole after
the original introduction. But it is pos-
ible to foresee some of the difficulties
that are likely to anise, and to suggest
ways of meeting them. This aspect of
the subject 1s discussed in Part II.

purity over

ParT [
How t¢ Obtas White Seed.
(@) Plant Selection.—The easiest way
to \‘h[.”n an lnl[].l[ \“PP[) ot p“rL' “h”e
seed 1s to select white-seeded plants from
1 hield of standing sesame. Such a field
will normally consist of a mixture of
plants of sundry varieties or strains with
varously coloured seeds. All these plants
are externally indistinguishable from one
another; we have not, at any rate so far,
discovered any particular flower-colour,
leaf-shape, habit of growth, or other
morphological feature associated with
sced of any particular colour. From the
exteinal appearance of the plant it is not
possible to determine the colour of the
seed. It is recessary to examine the seed
itself  Fortunately the sesame plant is
self-fertilized; natural
crossing does occur, but only rarely.

n Pure

n(‘.“{'v .llv«.ly\

Therefore the seed of a normal plant
is uniform in genetic composition, and,
within limits, in appearance. In coloured-
seeded plants the intensity of pigmenta-
tion of the seed may, for some reason
not known, vary from pod to pod on
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the same plant. Furthermore the terminal
pods are apt to be poorly developed or
diseased, and hence to contain abnormal
seed. For instance, the terminal pods of
black-seeded plants often contain seed
which 1s almost white. This may be due
to the pod drying out before the seed has
fully Lrevcloped its pigmentation. Simi-
larly, the terminal pods of white-seeded
plahrs may contain stained, greyish seed
(probably Affected with mildew) or thin
yellowish seed (imperfectly matured).
Pods in other positions on the plant may
be somewhat similarly affected, but in
their case 1t 1s generally only the tip of
the pod which 1s abnormal, the lower
half of the pm‘l containing seed (ygn(a]
Uf V‘rll' ‘llJ”l n llHL’SlM\lw \\'”h ‘h( ore-
going exceptions it has been found_ that
every szed in a given pod is of uniform
colour., and every pod on a given plant
contains similar seed. It s either all white
or all coloured. Theretore one need only
examine a single sound pod to determine
the colour of the whole plant The p[am
must. however be ripe. not necessarily
dry. but fit to harvest 1f immature
plants are examuned there 1s a risk of
errors ‘.N“Y 4 H\JL]" \‘l'(.]“\l' Yv!.t' pﬁ):n\l‘!”
of coloured seeds does not develop fully
until the plant 1s mature. To be on-the
safe side, 1t 1s best to wait untl a few
of the ripest pods are just beginning to
“)H‘L to examine not 1(“\ ‘}’IJ?\

sphit and

three sound pods situated near  the
middle of a healthy branch. If these con-
tain white seed, the whole plant 1s white
and can be saved for seea: it they are

coloured or dountful the plant should be

rejected.  (N.B.—Never judge by ter-

which traces of

minal pods or those on
diseagg are obvious.)
The re. but still sappy pods are

easily spht with the thumbnail, and the
process of examination is quite rapid. I
only a few ounces of seed are requlrcd 1t

T
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—  — —

is best to examine standing plants. This
enables one to choose vigorous, healthy
plants of outstanding merit apart from
the colour of their seed. But if large
quantities of seed are needed, 1t 1s better
to have the necessary quantity of plants
cut and bundled and carried to a shady
place, where they can be examined at
leisure and sorted out. The plants
selected for seed should then be re-tied
into sheaves and placed on a drying rack
until fit to thre

It should be mentioned that the selec-
tion of white plants s naturally very
much easter 1f the crop 1s left standing
until the stems begin to dry out and the
pods have all spht. In this stage a glance
1S cnougl\ to determine the (ol‘o‘ur of a
plant, but the harvesting is difficult to
perform w \thout the loss by shedding of
2 large proportion of the crop. It is very
wasreful. There 1s the adde disadvant-
age that 1t 1s quite common for a few
coloured seeds, when shed. to lodge in
the open pod of a neighbouring white
plant, and thus to contaminate the seed
saved.

Selection of plants while still in the
sappy stage will give a hundred per cent
pure supply of white seed-if all doubtful
plants are discarded. - Ordinary casual
labourers can be taught quite quickly o
carry out the whole job.

(b) Handpscked Seed.—An alterna-
tive method of obtamming an nitial
supply cf white seed 1s to handpick an
ordinary commercial sample of seed,
removing  all coloured gramns.  This
method 15 less reliable than the one des-
cribed above, because of the difficulty
of distinguishing between a slighty dis-
coloured white grain and a very pale
“dark” seed. It was mentioned above
that the terminal pods of dark-seeded
plants are apt to throw whitish seed. No
tests have been done with such seed,
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but, if 1t 1s viable, 1t will almost (Ulami)
produce dark-seeded plants. Therefore
extreme care 15 needed in handpicking.
Only the whitest of the white should be
retained. If thi, precaution is taken 1t 1s
not likely that many coloured plants will
appear in the crop. But it the harvest 1s
to be used for seed 1t 1s desirable that
roguing should be carried out, when the
Crop is cut, on the Lines described above.

Besides being less reliable than the
plant-selection method, handpicking 1s
infinitely more tedious. Nevertheless, 1f
one h‘r\ >sl 1S over '\U lhp‘i lhl‘l’(’ are no
standing crops from which to select
plants) and one docs not wish to wait for
the next one before beginning opera-
tions, thdpA(l‘mg has its uses It 1s a
\ll”Jh!c [”\'lhl)‘{ t()f gl’l(n\g ('“Ullgll Wed
to l"/ dOV«I\ A{l‘”l\‘n\(l‘lll\)[‘ [7'0[5. or f()l
sowing a small field to provide plants for
selection at harvest time, by the method
.l]r\'.ldy dcs&r‘bui The fo:vu‘v e lnured
seeds there are in the sample sown, the
fewer plants «ill liave te be discarded at
hatvest time, and the smaller will be the
atea needed to yield a given quanuty of
white seed. Handpicking will give an
almost pure stand; rogumg will com-
plete the jab.

ParT I
Mammtamng Punty
tior and

During Muitiplica
After. -
Fithe. of thie methods described above
could be used by the average peasant to
secure for himself a supply of pure white
seed. But both are, to him, somewhat
tedious. Furthermore 1t would take a con-
siderable time to disseminate the required
knowledge, even supposing that the cul-
tivator had the energy to apply the
knowledge when acquired. On the
whole, 1t 1s probable that better and
quicker results will be obtained by the
central multiplication of pure seed, of
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which an 1ssue will be made to each cul-
tivator, who will then be taught how to
maintain the purity, from year to year,
of the progeny of that issue. ’

(;I\\'H an |n”l~|] )Upply \)t P“fl’ Sft‘d,
there are two main possible sources of
«contamination: (1) Mechanical admix-
ture of coloured seed due to dirty con-
Lainers, careless workmen, self-sown seed
etc. Adulteration of this kind 1s common
to all seeds, and the remedies are obvious.
(2) The segregation of the coloured pro-
geny of heterozygous white seed. It was
mentioned above that sesame 1s normally
self-fertilized, but occasional cross-poll-
ination does occur. Therefore. although
the vast majority of sesame plants will
breed true, there is always the possibility
that some of the seed planted for multi-
plication  was out-pollinated, and 1s
therefore heterozygous. The mheritance
of colour in sesame seed has not been
fully worked out, but it 1s known that
both brown and black are dominant to
white. Therefore [ @ white-seeded
plant 1s fertilized by pollen from a brown
or black plant, the resulting white seed,
when rlan(ed. will prodm.c pl.mrs wuh
colouied seed.

It will therefore be necessary to be
alert for coloured-seeded plants in the
multplication plot. In large scale multi-
pheation 1t will be impossible to go
through the crop plant by plant, in the
manner described [or obtaining an nitial
small stock of seed. We shall have to
mdl(" ’hf ShCif Yhe unit fo!‘ fogllln‘ puf
poses. In a small sheaf 1t 1s possible to
see some of the pods of every plant in
the sheaf. When quite dry, the pods
split open and expose the seed to view,
so that a rapid inspection of each sheaf
should reveal the presence of any
coloured-seeded plant. It is possible, how-
ever, that a small coloured plant might

(Continued on page 420)
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Tenure of Native Land in East Africa: The
Economic Aspect

By V. LIVERSAGE, B.Sc. (Lond.), M.S. (Wis.), N.D.A., Agncultural Economist,
Kenya Colony.

No aspect of rural economy in Africa
is of more fundamental importance n
relation to the future development of the
indigenous races and the economic de-
velopment of the territories than that-of
the relation of these peoples to the fand
they occupy. The present stage of evolu-
tion. both of culture and of land tenure
1s one at which the formulation of sound
principles of land tenure 1s especially
vital. Agricultural communities in the
territory are n the early stages of
evolution from a subsistence to a mar-
ket economy: from ignorance to
knowlege: from wastage of population
due to war and disease to the
increase which comes between the re
moval of limiting factors and the volun-
tary restramnt charactenistic of a highly
developed stage of avilization.  The
acquisition of material wealth 15 taking a
larger place in the mental outlook of the
African and the means of production are
beginning to acquire an exchange valuc.
In a primitive system land 1s the most
important element of production and n
certain areas pressure of populallon has
already given land an exchange value.
The perception of possible future in-
creases in its value will intensify the
problem thereby created. The change in
rural life and organization is proceeding
at such a pace that it nught appropriately
be called a revolution.

For the sake of clarity in the following
discussion systems of land tenure may be
classified thus: —

.—Public Ownership—
(a) Communal Tenure.
(b) Feudal Tenure.
(¢) “Culuvating Tenure'.

Il.—Private Ownershi
p—

(a) Share Tenancy.
(b) Cash Tenancy.
(¢) Owner Occupation.

Communal tenure arises in the begin-
ning of agric ultural development. when
land 1s abundant and. like fresh aic, has
no exchange value. l.and nghts are en-
urely undemarcated. though the 1n-
dividual will generally be left to enjoy
nghts of user over the land he has cul-
tivated. Sometimes communal tenure 1s
regulated by local custom in some or
all respects, but in other cases the in-
{ividual 1s free to follow his own dovices.
The system persists in relation to giacing
land within tribal boundaries 1n East
Africa, and i this sphere there appears
to be littke development of customary
lcg\llallon-

Feudal tenure arises where control 15
vested m a chief or ruler, and 1t may
rake any form in other respects. The
ruler may have the nght of disposal of
the land, of re-possession, and of exaction
of rent, tithes or labour services In prac-
tice his rights are generally restricted by
local custom which may have practically
the force of law. The actual means
whereby the ruler exercises his rights
may at times resemble cash or share
tenancy, and at others a communal sys-
tem. The ruler differs from a
in that he is, in theory at least, respon-
sible to his ts as his subjects; an
in that his claims in respect of the land
are determined rather by custom than by
contract.

The term “cultivating tenure is used
for want of a better to denote the system
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whereby the ownership of the land 1s
Government of a state
under democratic control. It 1s the
modern bureaucratic equivalent of feudal
tenure and amounts to a system of cash
tenancy with the State as landlord. It
avoids the pitfalls of private ownership
and 1s designed to secure to the State the
incremental value due to improvements
by the community at large while leaving
to the tenant that portion due to his own
exertions and conferring on him secur-
1ty of tenure.

vested in the

Share tenancy takes different forms in
different areas. Generally speaking the
landlord provides the permanent equip-
ment and sometimes the stock and im-
plements, receiving half or some other
proportion of the produce. In parts of
Europe the system has been in existence
for centuries and meets the case of hold-
ings like vine-growing holdings. where
hwavy long-term investments 1 planting
and hillside terracing must be made. In
he United States the system has proved
of advantage in pioviding a low rung on
the “agricultural ladder"” for those with
little capital and leaving some control
in the hands of retiring landowner-
farmers. In the Argentine 1t confers on
the “colonist” the status
of a peasant and enables the cultivation
of large estates to be carried on with a
reduced amount of supervision. In South
Africa share tenants are known by “by-
woners”; here the system is often
adversely criticized, though there seems
no reason why, under a proper system of
regulation, it should not be successful.

The term “tribal tenure” is best
avoided in connection with native lands
in East Africa. These are held under a
variety of systems which approach here
communal tenure, here feudal tenure,
there cash tenancy and elsewhere owner-
occupation. Generally speaking owner-

somev-hat of
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ship 1s restricted by mutual freedoms
and obligations of various classes within
a tribal unit in regard to occupation and
development, and by final control vested
in the leaders of the tribal unit, be it
tribe, clan or narrower sub-division. The
claim of the individual to Jand rests
generally upon nght of user, and any
rights so acquired are understood to be
without prejudice to the equal nghts of
other members. Rights in respect of
arable and of grazing land are acquired

independently.

A simple form 1s illustrated in North
Kavirondo where “The land . . . has
been acquired by the tribe as a homo-
geneous unit . . . and all disputed or
even debatable questions relating to the
land . . . were, according to custom,
decided by the tribal elders sitting in
conclave under their chosen chiefs . . .
While the tribe as a whole is the pro-
prietary unit in respect of the whole area
of land contained within the tribal
boundary, the native customary unit of
land administration 1s the lugongo. This
word means a ridge or back and 1s used
because ridges and valleys are the natur-
al features of the country, and the usual
clan holding 1s a ndge or part of a ndge.
Each lugongo 1s under the patriarchal
rule of an elder . . . whose function 1s
to keep the peace, to protect the land
and its occupants and to settle any dis-
putes that may anse. In all matters of
moment he consults with the elders of
all families resident on the lugongo . . .
Within the lugongo boundaries are the
holdings of the various families . . .
Each family has exclusive rights of
occupation and usufruct over its own
holding and these rights pass by inalien-
able right from father to son ... There
is no conception . . . of individual as

apart from family ownership . .. No
one can hold land apart from his family,
373 '
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and no one can hold land otherwise than
under the tribal authority . . . In addi-
tion to the land over which occupation
rights are vested i specific families there
s in all areas another class of land
speaifically set aside for grazing . . -
The nght of depasturing live stock 1s
common to the tribe on all the land of
the tribe which 1s not under cultivation
.. ."Thefe 1s no such thing as the out-
right sale of cultivauon rights as no man,
can so dispose of his interest 1n the land
which he has mherited from his father
as to imparr the equal nght of his heirs
to inhenit it from hm."” (1)

A system broadly similar 1n 1ts essen-
ual basis, though 1n a more highly devel-
oped form exists over the greater part
of the Kikuyu Province of Kenya. "The
origin of the unit of land tenure n
Kikuyu is an original use of an area of
bush land. generally by first hunting but
sometimes by first clearing, and a con-
inuous tradition of use extending to the
present day. This unit 15 called a‘fulhuhu.
The -lan recognizes as its first duty the
oreservation of the land for the use of
its membe : and where tribal theory s
intact, refuses to recognize sale, and even
the barter of usufruct with right of “re-
dempuion 15 only permissible by consent
of the eldcio. An individual sub-owner

n a githaka s restricted  from full
ownership, firztly by the privileges
which other members of the clan or
mban enjoy on the lard and which are
secured by the customary sanctions of
tribalism which tend to prevent individ-
ual shares from being precisely defined.
In addition to the individual share to
which his nght 1s virtually exclusive he
has part interest In the reserve areas of
uncultivated land which remain undis-
tributed . . . T Within a githaka
only cultivated land (fallow and other-
wise) 1s subject to individual inheritance
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but each adult male member of the
mban on his matunity acquires an #pso
fa:to sharz in the undistributed part of
the githaka (f such exists) whereby he
can claim the right to have a portion of
it allotted to him n the usual way for
culivation.  The eldest son of each
w Ad\\‘v\ inherits the (onlro] uf those areas
which were cultivated by his mother and
sub-divides these among himself and his
'yonng«'l full brothers.”

% As the Kikuyu Land Tenure Com-
mittee observed ““Usufruct and seigniory
are the warp and woof of the . . . sys
tem. AS prl“(l!‘ll'\ l’\ey arc - some
degree opposites in intention and effect,
for usufruct 1s a personal thing, and as
the concepticn of the uses of land extend
and population grows in density 1t tends
to develop into private ownership, while
seigitfory 1s a pillar of tribalism and tends
(o restrict the nghts of the individual
for the general benefit of the clan

The economac development of native
areas, coupled with the mtroduction ¢t
European conceptions of land tenure 1s
causing a dismtegration of the existing
land system. Usutruct and seigniory “are
opposites which have come together into
an equilibrium, which appears capable of
\ndefinite continuance in the atmosphere
of tribalism which is congenial to %, but
which reveals 1ts xmtabﬁny when new
factors are introduced.” Out of the
break-down the system which seems to
be emerging 1s unrestricted owner-
occupation. In Kiambu "“the tribal theory

~ has been modified greatly n
favour of the individual owner-cultivator

If the present tendencies were 0
continue unchecked for another genera-
tion it may be conjectured that in this
area the githaka would have given place
by that time to the small holding as the
unit of land tenure.”
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(2) The evidence before the Kenya
Land Commussion includes particulars of
purchases and sales which appear to point
to a conception of full individual owner-
ship in other parts of the Central Pro
vince. (3) At a recent meeting at which
l.ocal Native
Central Province of Kenya were repre-
\('lll\'d. 4 1('\!‘1«1(\0[\ was PJ)S\’d \Hglng
that land which had been puuhmd
under the old redeemable sysiem for a
payment of ten goats or more should be
made unredeemable. In West Africa
Lugard notes that “side by with

. prl”l”l\‘l' ‘ l.lnd
tenure we find a growing recognition of

several Counals in the

side
conceptions of

the conception of individual ownership
In the larger cities of the Coast

the conception of individual t\\\'n(‘rshlp

in land, with the night to sell, mortgage
and bequeath 1t, has . . . become fully
recognized, while in the interior the idea
has hecome more 4i:d more prevalent.”
(4)

i, this the African wiil be following
all old-established communities
ihroughout the world. The natural ten-
dency 1s fo. land systems to progress
from a basis of custom to one of contract.
The African rural economy to-day is
comparable in several respects with the
manorial system which existed thiough-
out Betain and Norihern Euiope i the
M'*jl" AE"\. -r'l'\Y \\'”h s
sharp restrictions ot individual liberty
and enterprise, broke down with the
spread of a commercial as distinct from
a subsistence economy. The breakdown
was accompanted by rural disorganiza-
tion and great hardships to individuals
Numbers of people are divorced from
the land and a social problem of the first
magnitude was thereby created. The
same forces are capable of creating the
same problem in Africa to-day.

nost

system

It may be said at once that land tenure
37
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on the Kavirondo or Kikuyu model 1s
unsuited to the modern needs of the
population. Native agriculture can make
but small progress without some system
securing 1o the culuvator lmdlsunh\‘d
i‘(?\\\'}h]&)” \\! a P()f“\)[l U[ l.‘“\k{ “‘hl(h h(
is free to develop in his own way, and
the prohits of which accrue to himself
alone. Rights of co-owners are a dehnite
obstacle to improvement. T his applies
not only to long-time capital improve-
ments ﬁll(h as df.lln.!g\‘, It‘rfaflng Of }\II[’
sides. afforestation, planting of  per-
manent crops such as coffee etc., but also
1o improved methods which bring in an
!””“k‘dlﬂ[f return. AH (‘h\‘\‘)llh L’,\ﬂlﬂplc
s afforded by the management of graz-
ing land and live stock. There 1s httle
incentive to reduction of numbers of live
SIO(I»\ “hl’n LJ(h owuner S“,Yl’l\ no in-
overstocking:  no
individual’s reduction will avail anything
so long as his fellows do not take corres-
ponding action. No alternative profitable
use of the land presents self to the

dividual  loss by

individual. No methods of improvement
of the grazing land are likely to be
undertaken, no extension of the practice
of grewing arable forage crops for cattle
nor of saving hay seasons of
drought. Disease control under a system
of common grazing 1s a formidable prob
lem and improved stock breeding an im-
pos.bility !

against

Communal elements in land
tenure restrict the flow of population

from congested to indeveloped areas

detects are
giving rise (o a trend towards occupy
ing ownership. s 1t clear that this is the
best alternative
In favAonr of occupying ownership 1t s
held, firstly, that it promises a stable and
contented rural population and a bul
wark against subversive elements. The
man of property 1s always interested in
the maintenance of a strong government.
5 '

It s evident that these

to the older systems?
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their present predicament little can be
expected from more primitive communis
ties. In India “the total sum advanced
(upon land mortgage) . . . most repres
sent a very large sum locked away . . .
When it is remembered that this ({,}:e of
security did not exist to any extent fore
the introduction of the Briush legal sys-
tem it becomes possible to realize how
rapidly 1t followed on the settlement of
rights in land and the ose in land values
which resulted.”” (7) Of the loans ad-
Van(cd by (O'OP"IJU\‘\’ (‘f(‘dll societies,
in 1932, 78 per cent of the amount due
f\)f repd)”\k‘n( was In arrears .l"d lhl’
arrears Uf pJ\"HlA‘n! were l\l'l"”[\g pJC(‘
with the larger amount of loans being
gf-)l\l&.'d.

In South Africa, ““where natives have
h"lt‘ (h\'lr 1.1“(1' on a ll(lc \\]Nl(h (OUI\{
b\' [71(’\{%&'({ as \A"l”ll)‘ fOr 10.]1\5.» lhl’y
have iy very large percentage of cases
lost the ground altogether™. “The 1n
dividual native can only mn e«ceptional
circumstances l\ ll\)ﬂlcd \\I‘ll (!l(‘ \"“l’*

rowing of money. The gn’.ﬂ fear 1s that

si_h money will not be used for produ&~
tive purposes. tut will soon be wasted,
leavirg :he borrower in a worse posl
uon.” (%) -

In the smaller slands of the West
{ndies "a peasantry has tended to develop
; particularly mm Barbados .
The development commenced to
warde the end of laze century and was
accelerated Jdurimg and s the war.
Prices of land of 4 1oc 10 /125 became
reasonably common [ he economic
effect of this development s disas-
trous.”” (9)

In Egypt “'perhaps the most important
problem has been agricultural indebted-
ness . . . The enormous fall (in prices)
seriously increased the real burden of
their debts . . . It is not only the ques-
tion of a moderate amount of working
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capital, which can often be repaid after
harvest. There 1s a large and important
class of debtors who have been obliged
to find substantial capital either for the
purchase of their land or for its develop-
ment and improvement by means of
loans repaid by annuities ;prud over a
number of years. The majority of such
loans were incurred at a tme of much
higher prices than to-day; the re lar
payment of the annuities 1s now difhicult
if not impossible. There has been a
danger of expropriations on a large scale,
with serious economic and social conse-
q.wnu-s," (10)

Over-indebredness results 1n the des-
truction of necessary working capital and
thus diminishes the debtor’s economic
efficiency In many cases dispossession
results, with harmful economic and social
effecis. In the less advanced countries
“s too often an indica-
tion that a weak debtor has fallen into
the hands of a strong creditor. The
morjgagor too often declines  to the
position of a pcrnlanEnl tenant under the
mortgagee, paying not a fair rent, but
the utmost the lender can extract or
evtort” The mortgagor in such a situa-
Lon, like the Irish tenants under the old
rack-renting landlords, becomes content
to produce a mere snbsistence in the cer-
~tanty that the cash returns from any
surplus will accrue merely to his creds-
tors.

mortgage credit

If present tendencies are allowed to
proceed unguide d it is mevitable that
the evils which have arisen in other parts
of the world will arise also in native areas
in East Africa and 1t may be coniectured
that this area would prove a prolific seed-
bed for undesirable growths. The African
s as improvident and as rapacious as the
Asiatic, and there are not wanting both
Africans and Asiatics who would be pre-
pared to finance cultivators at a profit-

378

THE EAST AFRICAN AGRICULTURAL JOURNAL

able rate of interest, immediately legal
titles to land were established. The fore-
going examples show that growth of

« ndebtedness among peasant owners of
land is not due to exceptional crcum-
stances such as the war and the present
depression, but 1s a weakness inherent
in the system. The cause 1s a basic trait
in human nature.

(b) In an increasing population there
are two evil alternative methods of suc-
cession to property : —

(i) To restrict succession of the land
to one heir, leaving movable
property to others.

(1) To divide the land
‘amongst all the heirs.

in the first method, if there 1s suffi-
cient movable property to provide a fair
share to the others all 1s well unless at
the same time there 1s none remaining to
provide the landed successor with neces-
sary working capital. More often there is
insufficient even tor the former purpose.
In either case the outcome probably is
the pledging of the property, in the one
case to provide the new proprietor with
working capital. in the other case to pay
out the other heirs. Even where capital
requirements for agriculture are very
small it would probably be no long time
before a formidable wall of debt had

darisen.

equally

In the second method the property
becomes cut up in course of time into
holdings of uneconomic size. lts effects
are well seen in parts of the continent of
Europe. In France, under the working
of the Code Napoléon which prescribed
equal division of property among child-
ren, it was stated in 1868 that “of our
five millions of small rural proprietors
three millions possess on the average but
a hectare apiece (2! acres).” “A major-
ity of the properties are so small as not
to afford a subsistence to the pro-
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prietors.” In  Switzerland “the sub-
division appears to be often so minute
that 1t can hardly be supposed not to be
excessive, and the indebtedness borders
on the incredible, so that only the in-
tensest industry , frugality, temperance
and complete freedom from commerce
enable them to stand their ground.” In,
Switzerland to-day 42 per cent of hold-
ings are less than 74 acres in extent.
This is in spite of a restraint on increase
of population which is attributed -to
peasants who foresee the unwelcome
effects of sub-division upon the lives of
their successors, a restrant which has
kept the population of whole districts in
France stationary for half a century. In
G?r"’\any n 1915, Sl) pcf cent Of hold‘

ings were under 5 acres i1n extent.

In Denmark “the maintenance with-
out undue sub-division 1s brought about
partly by the deeply-rooted sentiment of
the whole peasant population . The
Danes cling to the thought of the farm
as a unit which ought to pass without
diminution to one of the sons, the rest
being compensated by the new re-
cipient " Also, Government takes a hand
in preventing undue sub-division. In
consequence only 19 per cent of Danish
farms are under 8'; acres, and only 7
per cent under 4', acres. Mortgage en-
cumbrance 1s mitigated by the practice
of valuing estates on death of the owner
at below the market price, the co-heirs
being thus forced to contribute to the
establishmgnt of the one who succeeds
to the property. In Germany legislation
has recently been passed restricting the
powers of owners to sub-divide their
property.

In the coastal area of Kenya, the only
part in which land is held by Africans
on private title, the evil of sub-division
has appeared in an exaggerated form.
“Plots of about 3 acres are sometimes
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whose perty of the purchaser and on his death
had to be divided among his sons. In
the distribution they were not necessanly
given land mn a single block but rather
i such a way that each might have a

land

held by as many as fifteen persons,
shares are in different proportions accord-
ing to their position in the Mohammedan
scale of nheritance. The problem
would appear in Nyen and Fort Hall
districts alse, if the restriction agamnst
- sale were removed.” “In Kiambu .

share of the variwous classes of

available.”
sub-dwvision is in full swing.” (1) Fragmentation arises also from piece
In Barbados the consequence of meal purchase and sale of small parcels
feen that “of of land and by irregular invasion of the

peasanit proprietorsip has, be ,
the 18.000 E\Dldmg& is the island, no less which

than 77 per cent are under one and 95
per cent under three acres. Skeete
expresses the opinion that in normal
times an unencumbered plot of 5 acres
of good land s the minimum econormic
area for a contented peasant.” (12)

(&) Closely allied to the question of
sub-division of holdings is that of frag-
mentation, which 1s the acquisition of
small units of land scattered in various
parts. The fragmentation may occur with
units of land owned by an individual or
may take the more serious form of frag
mentation of umits of cultivation. In
Ind ‘Fragmentation among nght )
holders' holdings 1 chiefly due not to further 1 per cent is lost in boundaries.
the lawe of iuhieritance but to the Lere 1+ considerable loss ot tme and
method by which the law as to diwvision  labour in walking to and from scattered
of pmpvr‘ly.ls camned into effect ™7 . plots and m gathering 10 the prodl{(?.
The custom of div:ding property among Tehe keeping of lhve stock 1s difficrlt
heirs is to give to each heir a proponiow unless common grazing s available Im-
ate chare of each item of the inherited  provement of cultivauion 1s checked aud
property and wot a share of the whole umiformity of cropping encouraged.
equwalent to this portion . . Fach plot  Though there 15 a certain advantage,
must be divided . . . Successive generd- where the soil 15 very variable, of pro-
tions descending from a common ancestor viding that each Liclding includes a
inherit mot only smaller and smaller portion of the different types of land, in
shares of the land (sub-division) but most cases it can truly be»satd that_frag»
inherit that land broken up into smaller mentation is “an unmitigated evil fo.n:
and smaller plots.” (13) which no advantages can be claimed.

There appears to be a precedent in (d) Where tenancy s successful 1t is
Kenya for this procedure. The Kikuyu so chiefly by reason of a benevolent and
Land Tenure Commuttee reported that enlightened attitude on the part of the
“when a piece of land had been acquired landlord. In Britain the landlord-and-
by purchase it became the absolute pro- tenant system has been successful because
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unoccupied waste. T he extent to
.4t can go on 1s wen from the case of a
there

village 1n the Punjab 1n which

were five owners with over one hundred
plulx each.

The introduction of efficient methods
of culuvation becomes arcumscribed by
the small size of the ndividual parcels,
and much waste of land takes place by
provision ot boundaries and 1 other
\ ~“In the Punjab the results of con-
hdation indicate that 5 per cent o1
the land “which would normally be cul-
nvated s lying useless owing to fragv
mentation hcmg so cxcessive as 1o
prevent any agricultural operations
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of a tradition of fair dealing which has may create as many new problems as 1t

been maintained among the hereditary
landlords. Yet even there 1t has been
deemed necessary to introduce successive
legislative measures which have deprived
the landlord of almost all control over
his property.

In Uganda steps have already been
rendered advisable to deal with a situa-
tion in which a tenancy system of long
sianding has become a danger with the
introduction of commercial agriculture.
The tenants under the Butaka system
could be evicted at pleasure. The system
‘15 productive of numerous abuses, . . .
l.andowners tend to degenerate into mere
rent farmers, . . . Rack-renting has be-
come a possibility of which account must
be taken.” Legislation has already been
enacted to limit the powers of land-
owners as to the rent to be charged and
securing the tenant [rom eviction except
for good and sufficient reason.

Tenancy 1s « natural consequence of
indebtedness Land becomes an object of
speculation, to the danger of those in
oecupation, who in the absence of pro-
tective legislation may have their land
and homes sold over their heads at a
orice which includes any improvements
they have themselves made.

i hough the tribal systemns of (enure
are mmimical to progress, the facts which
have been adduced in the foregoing para-
graphs indicate the potential dangers-of
allowing evolution to follow its own
course. The further evolution is allowed
to proceed, the greater the importance
of the vested interests created, and the
more difficult 1t becomes to direct the
course of evolution along any desired
channels. To wait until unfortunate con-
sequences arise and then to attempt to

SUIVES.

The question of what action should
be taken resolves itself into two com-
ponents, principle and application.

In prinaiple 1t will probably be agreed
that 1t 1s desirable to avoid as far as prac-
ticable the four developments which
have been discussed above. It 1s not im-
probable, however, that countervailing
factors may make 1t impossible or un-
desirable to do so entirely. An increase
of population must be envisaged, with,

some areas, an intense pressure of
population on the land. In order to miti-
gate regional pressure, 1t will become
necessary to facilitate rural mugration.
This could be done most easily by the
creation of a land market, but there are
other and less dangerous methods of
reaching the same goal. So far as ut
should be impossible to prevent pressure
on the land, 1t may be difficult to find
an alternative to excessive sub-division
of holdings. Intact holdings held jointly
by more than one person might or might
not be preferable to uneconomic sub-
division. Both have disadvantages, but a
choice must be made between them when
a certain density of population s
reached. unless the surplus population
can find other means of support. The
problem here impinges on the develop-
ment of native trading, domestic manu-

facturing and other forms of secondary
mdustry., and of the outside labour
market.

The worst dangers, those of indebted-
ness and the consequent development of
a parasiic landlord class, might be
averted by the simple process of making
hypothecation of the land and of cul-
tvation rights invalid in law. Failing
more comprehensive measures this would

remove them by piecemeal legislation be a valuable safeguard.
381 '
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Another method of achieving the
same result would be to adopt the
Nigerian system, in which lands declared
as native lands are placed under the dis-
position of the Governor for the benefit
of the natives. Titles may be granted.
but the single form of title 1s an inalien-
able one of occupancy for a definite or
indefinite period, for which a revisable
rent 1s charged. Devolution on death of
a native occuprer 1s adjusted by native
custom, subject only to sub-division re-
quiring the consent of the Governor
The system ys similar to that which was
advocated under the term “cultivating
tenure” by the Liberal Land Commuttee
Under this scheme the cultvator be-
comes entitled to undisturbed possession
of the land in his occupation, except in
arcumstances when 1t 1s in the publc
interest to remove him, such as in the
case of his allowing the holding to de-
teriorate He 1s entitled to the full value
of all his improvements in the land. The
land itself, however. never becomes his
personal property. It remains the pro-
perty of the State and as such cannot be
offered as security for any loans. The
State, remamning 1n effect the landlord,
can control the sub-division of holdings
and to a large degree (hei layout. It
remains in possession of a direct interest
in land improvement, provision of trans-
port facilities, etc. The benefit of public
works 1s retained by the community at
large and doe: not go merely o swell
the “unearned increment” of land-
owners.

The system of “cultivating tenure”
cannot be adopted where vested interests
have been created on a large scale; ¢he
difficulties have by that time become
practically insuperable. It can only be
adopted where little capital has been in-
vested in the land and private rights are
little developed. Where these conditions
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obtain the system offers advantages
which go a long way beyond those
offered by the mere restriction of aliena-
tion and h)pol}n'(.llmn, If offers the
fourfold advantage of the continuance
of tutelary power by the State, of pro
vldmg security of tenure to occupants,
of leaving the way open for those im-
provements in the land system which
must inevitably accompany the general
progress of native development, and at
'h(‘ same time of JVUId”\g [h(' pllf.)”s
which await uncontrolled evolution. It
offers a means of retaining  within the
tield of tribal control individuals who, as
free landowners, would drift outside its
sphere of influence. The system admits
Of ('L]\[!(I'\ n OW‘!J[]U“ .Il\d of d(\":!"!“
ment pars passu with native development
in its broader aspects. It admits of the
possibility of association of properly con
stituted native authorities with the
tutelary power of the Government, and
through them of the dissemination of
l'({“(‘d[iﬂ“ and prupdxlndd on lJnd (]\A(‘s
tions.

As regards practical action. it will be
necessary to have regard to the circum-
stances of individual areas. In come areas
evolution has proceeded so far that re-
latively little can now be done. In athers
there 1s much scope for action, but a fear
that any action will result in a siate of
high political tension.

The various difficulties need not givc
rise to a view that nothing whatever ca.
be done. Systems of land tenure are
being gradually modified even in areas
where they have been established in
broad outhine for a long period. Once a
definite aim is set gentle pressure can be
continuously exerted in the required
direction.

The remainder is a matter of adminis-
tration and not of economics. It may be
that indirect rule is an indispensable con-
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dition of mterference with the course of
evolution. If so, are there in existence
native authorities suitable for the pur-
pose, or would 1t be necessary to consti-
tute new bodies drawn from the land-
\‘\i“”]g LIJ&\(’Sv\ It it ShUU]L{ t)e pOSSIbIL’
to introduce the system of “cultivating
tenure’” 1n any area it would be neces-
sary to charge a rent for the land, but
Lugard found in West Africa that this
was H”}Vfl([l(dhl" l'\(?pl h) Ca”lng it
an income tax. Would a land 4ax be
acceptable where the primary land auth-
ority was an elected native body, and
Government control was kept discreetly
in the background: where, in fact, it was
made to appear that the natives were
running their own show? Where “cul-
tivating tenure’ m 1ts pure form cannot
be introduced can some of 1ts advantages
be secured by a development of co-opera-
tive societies of githaka owners or persons
in a similar position?

It 1s hoped that these notes may elicit
the views of persons with administrative
~xperience. By constituting in the imag-
ination a “second India” on the one

OYn{lhul‘zI/V"VIl page 365)

Feeds for Live Stock.

The maaimuni use must be made of
home-grown feeding stuffs and in this
connection lhe Wldet CU]IIVIUO“ l'ld use
of legumes is to be encouraged.

Cheap supplies of local surplus foods
dlld L/\ 'pfn(i'n: < 3 ‘hnllld be f'll”)' ex-
f loited.

Only the minimum amount »f hlgMy
concentrated foods should be purchased

All teeding must be controlled pri
marily by the cost of the food and the

market value of the product.

hand, and on the other, a “Denmark
without debts”, it is possible to derive an
impress:on ‘of the tremendous social and
agricultural importance of the subject of
land tenure at the present stage of rapid
transition.

REFERENCES.

(1) Report of Committee on Nauve Land
Tenure in the North Kavirondo Reserve.

(2) Kikuyu Land Tenure Committee, 1929.

(3) Kenya L.and Commussion. Evidence.

(4) Lugard.- “The Dual Mandate.”

(5) |. B. Con8iffe. “New Zealand in the
Making.”

(6) Wisconsin Bull : 377.
New Zealand.”

(7) Royal Commussion on Agnculture in India
Report, (1928).

“Dairy Farmung in

(8) Report of Native Economic Commission,
South Africa (1930-32).

(9) M. Leake. —Tropical Agnculture, 1X-X.

(10) Egyptian Bank Report.

(11) Committee on Kikuyu Land Tenure
Report.

(12) M. Leake.- Tropwal Agnculture, 1X-X.

(14) Royal Commission on Agriculture in
India. Report (1928).

(Continued from page 386)
The Culture of Granadillas
(Passiflora Edulis)
PREPARATION OF JUICE.

Juice 1s extracted from the fruits by
various methods including that of pierc-
ing and suction, but should small
samples be required, this 1s done by cut-
ting them in halves, extracting the seeds
and juice with a wooden spoon and re-
moval of the seeds by straining through
a fine sieve. An article on the recovery
of the juice appears elsewhere in this
Journal.
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Another method of achieving the
same result would be to adopt the
Nigerian system, in which lands J:clarcd
as native lands are placed under the dis-
position of the Governor for the benefit
of the natives. Titles may be granted,
but the single form of title 1s an nalien-
able one of occupancy for a definite or
indefinite period, for which a revisable *
rent 1s charged. Devolution on death of
a native occupier is adjusted by native
custom, subject only to sub-division re

quiring the consent of the Governor

The system 1s similar to that which was
advocated under the term “cultivating
tenure” by the Liberal Land Commuttee.
Under this scheme the culuvator be-
comes entitled to undisturbed possession
of the land in his occupation, except in
arcumstances when 1t 1s in the public
interest to remove him, such as in the
case of his allowing the holding to de-
teriorate. He is entitled to the full value
of all his improvements in the land. The
land 1tself, however, never becomes his
personal property. It remains the pro-
perty of the State and as such cannot be
offered as security for any loans. The
State, remaining in effect the landlord,
can control the sub-division of holdings
and to a large degree their layout. It
remains in possession of a direct interest
in land improvement. provision of trans
port facihities, etc. The benefit of public
works 15 retained by the commumty at
large and does not go merely to swell
the “unearned increment” of land-
owners.

The system of ‘cultivatung tenure”
cannot be adopred where vested interests
have been created on a large scale; ‘he
difficulties have by that time become

practically insuperable. It can only be
adopted where little capital has been in-
vested in the land and private rlghts are
little developed. Where these conditions
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obtain the system offers advantages
which go a long way beyond those
offered by the mere restriction of aliena-
tion and hypothecation. If offers the
fourfold advantage of the continuance
of tutelary power by the State, of pro
viding security of tenure to occupants,
of leaving the way open for those im-
provements in the land system which
must 1nevitably accompany the general
progress of native development, and at
the same time of avoiding the pitfalls
which await uncontrolled evolution. [t
offers a means of retaining within the
field of tribal control individuals who, as
free landowners, would dnift outside its
sphere of influence. The system admits
of elasticity in operation and of develop-
ment pars passu with native development
in its broader aspects. It admuts of the
possibility of association of properly con-
stituted native authorities with  the
[\l[eldr\ p(;wel’ of I}le (;0\'('”‘"\('!\(, an(i
thicugh them of the dissemination of
education and propaganda on land ques-
tions.

As regards practical action, 1t will be
necessary to have regard to the circum-
stances of individual areas. In some areas
evolution has proceeded so far that re-
latively little can now be done. In others
there 1s much scope for action, but a fear
that any action will result ' a state of
high political tension

“The various difficulties need et give
rise to a view that nothing whatever can
be done. Systems of land tenure are
being gradually modified even in areas
where they have been established in
broad outline for a long period. Once a
definite aim 1s set gentle pressure can be
continuously exerted in the required
direction.

The remainder is a matter of adminis-
tration and not of economics. It may be
that indirect rule is an indispensable con-
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dition of interference with the course of
evolution. If so, are there in existence
native authorities suitable for the pur-
pose, or would 1t be necessary to consti-
tute new bodies drawn from the land-
owning classes? If it should be possible
to introduce the system of “cultivating
tenure”” i any area it would be neces-
sary to charge a rent for the land, but
Lugard found in West Africa that this
was impracticable except by calling 1t
an income tax. Would a land 4ax be
acceptable where the primary land auth-
ority was an elected native body, and
Government control was kept discreetly
in the background: where, in fact, 1t was
made to appear that the natives were
running their own show? Where “cul-
tivating tenure’’ m 1ts pure form cannot
be mtroduced can some of 1ts advantages
be secured by a development of co-opera-
tive societies of githaka owners or persons
in a similar position?

It 1s hoped that these notes may ehat
the views of personis with administrative
experience. By consututing in the imag-
mnation + “sccond India” o the one

(Cm inued from page 365)
Feeds for Live Stock.

I he maximum wuse must iw n\lde 0(
home-grown feeding stuffs and in this
conuiection the wider cultivation and use
of legumes 1s tc be encouraged.

Cheap supplics of loca! surplus foods
and by jroducts should be fully ex
ploited.

Onl\ Ihe minimum amount Uf hlgh]
concentrated foods should be purchasec{

All feeding must be controlled pri-
marily by the cost of the food and the
market value of the product.
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hand, and on the other, a “Denmark
without debts”, it 1s possible to derive an
impress:on of the tremendous social”and
agricultural importance of the subject of
land tenure at the present stage o!)erapid
transition.
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(Continued from page 386)
The Culture of Granadillas
(Passiflora Edulis)
PREPARATION OF JUICE.
Juice 1s extracted from the fruits by
various methods including that of pierc-
ing and suction, but should small
samples be required, this 1s done by cut-
ting them 1n halves, extracting the seeds
and juice with a wooden spoon and re-
moval of the seeds by straining through
a hne sieve. An article on the recovery
of the juice appears elsewhere in this
Journal.
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The Culture of Granadillas (Passiflora Edulis)

Following favourable commercial re-
ports received on samples of granadilla
Juice sent home to England, numerous
inquiries for information as to the culture
of granadilla or passion fruit have been
received by the Department of Agricul-
ture, Kenya Colony.

This fruit has been grown in the
Colony by individuals for their own con

sumption for many years, but has not
been planted on a commercial scale. For
this reason l(\furmallon as to the most

profitable methods for large scale plant
ing in this country are not available, and
at prl‘S\'lH 1t 1S necessary 1o ll']y on
information obtained from New /Zealand
and elsewhere.

VARIETY.

The variety grown for the production
of granadilla juice 1s the common purple
skinned  granadilla  (Passtfiora  edulys)
which las bright erange-coloured pulp.

ALTITUDE AND SOIL..

This fruit will grow in Kenya at alu
tudes of up to and over 7.000 feet, but
the yreld 1s less at the higher altitudes
than at lower unes, also the truit ripens
better at lower clevations. The samples
of juice semt Yo England were prepared
from fruus grown at about 6,200 feet

near Kitale.

A well drained, triable, rich, sandy.
lnain 1s the best type on which to culti-
vate granadillas. Very heavy soils should
not be selected. If there is stagnant water
at the roots, the plants are unable to pro-
duce profitable yields of fruit.

An aspect with plenty of sunshine is
essential. The crop should be protected
from very strong winds. Windbreaks
should be planted for the purpose.

PROPAGATION.

Granadillas are grown from seeds or
cuttings. When seed 1s used this should
be taken from the fully matured fruits
of robust plants. At a later stage when
these have been selected, 1t may be pos-
sible to take seed from individuals bear-
ing fruits with a high percentage of juice
compared with total weight

In the Queencland Agricultural Jour-
ual of July, 1931, 1t 1s stated : “"The pulp
whien removed from the fruit, should be
placed in a tub or suitable wessel and
be covered with water, the mass being
then allowed to ferment long enough to
free the seeds from the pulp, when they
should be strained off, well washed and
dried. Prior to planting, the seed should
be soaked over-might by placing it in the
bottom of a basin and pouring hot water,
at a temperature of 180 degrees Fahr.
over it, and allowing 1t to remain until
the following morning. If early spring-
.'l')\'”l'd fl“l( 15 Sk‘!(’(’l‘d dll\* ‘P"l‘ 18
planted as soon as ready. good strong
phmx are wanted for n'.lrf)‘ spring plam»
ing. but, if plants are wanted for early
spring planting, the seed must be sown
the previous autumn. The seed should
be sown n a specially prepared sced-bed
in soil of a light, free nature. containing
a quanuty of leaf mould or humus—a
good potting soil—and the young plants
should be sheltered from the sun and
judiciously watered should the soil
become dry. When the scedlings are
about 1 foot high or larger they should
be planted out in the permanent position,
taking care to keep them moist so that
they will not dry out.”

In the Tropical Agricultunist, January,
1033, the Curator of the Royal Botanic
Gardens, Peradeniya, Ceylon, states
“The plants can be raised from either
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seed or cuttings, the latter being the
usual procedure, selecting matured shoots
of 8 to g inches in length and inserting
in a well-prepared bed of sandy soil. If
seeds are used these should be selected
from well-ripened fruits, but on extrac-
tion from the pulp they should not be
washed, but mixed with sand and dried.
This both separates the seeds and pre-
vents their becoming infected with
mildew which otherwise occurs if the
seed 1s washed. Sowing in situ or n
nursery beds with later thinning out 1s
recommended by some and in boxes or
pans by others, but since the vine objects
to too much root disturbance, sowin%_}iln
nursery beds is generally preferred. The
seeds should be sown, about 3 inch deep
and 1 inch apart, later thinning out to
3 inches apart. The seedling nursery bed
plants should be put out in permanent
quarters from six to eight months after
sowing. A longer period 1s required if
seed be sown in boxes.”

TRELLISING AND PRUNING.

lhe granadilla 1s a strong climbing
vine Jnk‘ r(‘(]lllr('§ Sllppﬂr[s Upon Whlch
it may be trained. Again quoting the
Ceylon authority: * . a good stout
trellis of 5 to 6 feet in height answers
the purpose, the vines being planted
15 feet by 20 feet apart and trained along
the wires and supports of the trellis.
Grows thus it 1s necessary that the vine
be trained fanwise on the trellis and not
allowed (0 run wild. The trained stem
will then form laterals from which the
fruit 1s borne. Regular pruning is neces-
sary as the vine bears fruit only on the
new wood and each season the laterals
should be cut back to within two to three
buds from the main stem to encourage
further new wood and crops.”

In Queensland, where commercial cul-
tvation of the fruit is practised, a
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different system 1s recommended. Prior
to planung, the land is marked off in
rows not less than 10 feet apart. A trellis
of good fencing posts placed 15 feet
apart 1s erected along the row. The posts
should be about 8 inches wide by 3
inches thick by 6 feet 6 inches long,
and be set 20 inches in the R
These should be set in the ground with
their width across and not in the direc-
tion of the row. As they have to act as
strainérs to- prevent ing of the t

wires when carrying my h 3
vines, the end mosts must be strutted
and be much heavier than the others.
Also, they must be sunk much deeper
in the ground. Posts impervious to attack
by termites should be used, or where this
1s not possible they should be treated
with wood preservative. Two No. 8
galvanized wires are secured firmly to
the top of the posts, one on each side,
so that when in position they form
parallel lines, 8 inches apart, on which
the vines are trained. The young plants
are planted midway between the posts,
immediately under the wires, and are
tied to a light stuck or other temporary
support till they reach the top wires.
Having reached this height, they are
topped and two main lateral stems are
allowed to develop. All other lateral
growths on the main stem from the

ground to the wire are removed. The =

two main laterals are trained on to the
top wires, and when they meet their
growth s stopped by removal of their
tups. This causes the growth of further
laterals on which fruit is N
These secondary laterals throw out fur-
ther shoots, and these in turn make more
lateral growth. Thus a wery dense and
tangled mass of vines is_produced from
which it is hard to separate the primary
and secondary laterals. Dense growth of
this nature is conducive to disease.

systematic pruning is desitable
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(a) to keep the plants healthy, (b) to pro-
duce strong new lateral growth on which
good fruit will be grown, and (c) to bring
in the crop at different times to prevent
gluts of fruit at some periods of ti:e year
and scaraity at others. When an autumn
or winter crop 1s desired the main sum-
mer crop must be sacrificed. This 1s done
by pruning the vines rnight back to the
secondary laterals when they are showing
their blossoms for the summer crop. This
has the effect of causing a new growth
which will produce flowers at a later
date. A word of warning s necessary.
however'—do not carry out severe ;”l”l

ing in dry weather—it may kill the
plants. Wait until rain has fallen and the
ground i1s moist once more and the plants
will throw out a fresh growth immed:

ately and will not be permanently n

jured. A good dressing of quick-acting
manure at this ime will be found bene

ficial and considerably increase the sub

sequent crop. The granadilla plart lives
for five or six years, if yiven proper
attention, and should give two crops of
fourt annually.

MANURING.

Heavy manuring 1s advocated. A
small quanuty of well-rotted boma
manure placed in the hole dng for cach
plant will help to give cach a good start.
Heavy applications of boma manure
given subsequently may be beneficial.
Dressings of 100 to 200 lb. of each of
rock phosphate or bone meal, sulphate of
potash and nitrate of soda or sulphate
of ammonia may be given at the com-
mencement of the rains following
pruning.

Spaces between trellises can be used to
grow catch crops of beans, peas or the
New Zealand custom of growing green
manure crops such as lupins, and turning
them under, might be followed with
advantage.
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On pertions of the land devoted to the
crop in Kenya it may be advisable to
test the effect of lime by applying 1t at
the rate of 2 tons per acre. In Ceylon a
good dressing given to the soil before
planting 1s recommended

RETURNS.

It 1s probable that yields equal to those
in any other part of the world can be
obtained in this Colony but it 1s not pos-
s'ble h\);:\\' accurate N{\lc.\ unul the
crop has been tried more extensively in
Kenva

in brochures of companies interested 1n

According to particulars given

the development of the passion fruit
which should
perhaps be regarded with caution—400
vines gave 9.600 lb. of fruit per acre
during the second year. The average

industry in New Zealand

)AI'!A{ ol truit on \'\[J\‘h\'l\'\{ l)l.l'l'ﬂ‘l\”\s
n N"\\ /l'-ll;”)\( 15 \Jlki to \‘l Jh\)l”
16,800 b, Forty 1o fifty Ib. of frint are
needed to grve a gallon of juice. From
these tigures the ywH of uice would ke
1go to 240 galluus per acre from a
second-year crop and 340 to q20 gallons
[r\‘,n\ an average \!\\P f!“”‘ ar est ]l‘l‘sh(’ti
plantation. It appears that ubou: Sh. 5
a1 gallon may be

antiaipated in Londo

PESTS AND DISEASES.

In Ceylon, leaf-cating caterpillars and
sucking bugs are troublesome occasion-
ally. These can be checlked By pertodical
¢ of pans green or arsenate of lead
apphcd in the form of very fine sprays.

HARVESTING OF THE CROP.

In the fully ripe state, fruits have a
charactenistic wrinkled appearance. It 1s
mest important that all fruits should be
fully ripe before being used for extraction
of juice. If unripe, overripe or fermented
fruits are used, the quality of the bulk
of juice will be reduced.

(Continued on page 353)
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Pigs for Bacon Production?
By M. H. FrencH, M.A., Dip. Agnc. (Cantab.) and H. E. EMSON.

INTRODUCTION.

I'l}:) are lK’tU“\l“g U( ”\(X\'Jﬁlng m-
portance yearly because of the steady
demand for pig products and the ability
of the pig to thrive under very diverse
conditions of climate and management.
Experience has proved that pigs can be
reared very su((\'\shlll) in East Africa,
.lnd PJ([](\I\.I[I‘) in ‘h(‘ hlghl.}lh{ areas.

Pig farming can offer prospects just as
remunerative and attractive as any other
branch of animal husbandry n East
Africa. The breeding and rearing of pigs
involves very hittle trouble on the part of
the owner. because the pig 1s subject to
comparatively few ailments and discases
compared with other domestic animals.
In addition, provided adequate feeding
IS gIven, lh(' rate U’ increase 1s \':r)' I'Jplll.
Ih(' hl\‘\ 1”((’: can l)l’ 11[‘)&{“\.!:({ at I\IS(
over a year and two litters in each sub-
sequent year. Each htter will average
between eight and ten pigs, so that the
pig population can be increased at a very
Ligh rate.

The rate ot growth 1s greater than for
any other farm ammal. A pig can be
born, reared and :>ld fo- bacon all in six
months. On account of this proltfic and
early maturing nature, pigs need to be
sibject to organized marketing and cur-
ing schemes. The closest co-operation
must therefore exist between the pig
brecders and the bacou cuning factonies.
Each farmer should breed only that pum
ber of pigs which the factory has guaran
teed to take. With an animal so prolific
as the pig, 1t 1s absolutely necessary to
breed only a himued number of good
animals. The pig population can increase
<o rapidly, with a consequent fall in
market prices, that pig breeding, unless
controlled, can quickly reach an un-

economic state. Provided, however, that
each farmer aims at breeding only that
number of pigs which the factory can
guarantee to take. then the market price
will remain fairly constant.

The pig 15 becoming increasingly
popular as an amimal suited to the small
holder. The (JPI[JI involved 1s not large,
and the turnover 1s very rapid. Owing:-to
its omnivorous appetite the pig will fit
into so many small holders’ undertak-
ings. A pig can convert many waste
products into cash crops, and provide the
means for many other crops to be mar-
keted when otherwise they would be a
dmg on the market. For eXJmplc. waste
dury products (skim milk, whey, etc.),
maize, tail wheat, potatoes, etc., are
mad= use of in many parts of the world
as pig foods when the market price of
such commodities 1s small compared with
their value in the form of pig meat.

Besides being omnivorous, the pig 1s
a very economical converter of food into
flesh—probably more so than any other
farm animal. Though a pig needs to live
well., he dies well, and in this connection
he yields a higher percentage of carcase
to live weight than do other meat-pro-
ducing anmimals.

THe Type oF PIG TO BREED IN
EAST AFRICA.

In East Africa, it 15 only in the large
towns that the demand for pork will
justify the breeding of pork-producing
pigs. For the majonity of farmers how-
ever, pig breeding will mean the pro-
duction of a bacon type of pig, since
bacon 1s the form-in which most pig
products can be transported n the
tropics. Naturally there 1s a demand for
pork sausages, but normally these will be
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(a) to keep the plants healthy, (b) to pro-
duce strong new lateral growth on which
good fruit will be grown, and (c) to bring
m the crop at different times to prevent
gluts of fruit at some periods of the year
and scaraity at others. When an autumn
or winter crop 1s desired the main sum-
mer crop must be sacrificed. This is done
by pruning the vines right back to the
secondary laterals when they are show ing
their blossoms for the summer crop. This
has the effect of causing a new growth
which will produce flowers at a later
date. A word of Wwarning is necessary,
howevrr—do not carry out severe prun

ing in dry weather—it may kill the
plants. Wait until rain has fallen and the
ground 1s moist once more and the plants
will throw out a fresh growth immed:

ately and will not be permanently in

jured. A good dressing of quick-acting
manure at this time will be found bene-
ficial and considerably increase the sub.
sequent crop. The granadilla plant lives
fOr '}\'U or six yCJrS, |f gl\'l'n pl\)p{'r
attention, and should give two crops of
fourt annually.

ManurinG

Heavy manuring s advocated. A
small  quantity of well-rotted boma
manure placed in the hole dug for each
plant will help 1o give cach a good stort
Heavy applications ot boma manurc
given subsequently may be beneficial.
Dressifigs of 100 to 200 |b. of each of
rock pliosphate o bene meal, sulphate of
potash and nitrate of zoda o: sulphate
of ammonia may be pgiven at the com-
mencement ot the rains  foll
pruning.

Spa((‘s lw(\"t'l'" !r(‘“‘.wa can i‘\' u\l\: to
grow catch crops of beans, peas or the
New Zealand custom of growing green
manure crops such as lupins, and turning
them under. might be followed with
advantage.

JW iy

On portions of the land devoted to the
crop in Kenya it may be advisable to
test the effect of hme by applying it at
the rate of 2 tons per acre. In Ceylon a
good dressing given to the soil before

planting 1s recommended.

RETURNS

It is probable that yields equal to those
in-any other part of the world can be
obtained in this Colony but it 1s not pos-
sible to_give accurate hgures unul the
crop has been tried more extensively in
Kenya. According to particulars given
iny brochures of compantes interested 1n
the. development of the passion  fruit
ndustry in New Zealand— which should

perhaps be u';:.nded with caution—400

vines gave g.600 b, of frunt per acre
during the second year. The average
yield of fruit on established plantations

n New Zealand s said to be about
16,800 Ib. Forty 1o fifty Ib. of fruit are

needed to give a gallon of juice. From

these fiore s the yield of wice would be
1go to 240 gallons per acre from a
second-year crop and 340 to 420 gallons
frem an average crop trom an established
plantation. It appears that about Sh. 5
a gallon mav be anticipated in London.

PES 15 AMD DISEASES.

In Ceylon, leat eating caterpillars and
sucking bugs are tronblesome- occasion-
ally. These can be checked-by periodical
use of paris green or arsenat- of lead
apphed in the form of very fine sprays.

HARVESTING OF THE Crop.

In the fully ripe state, fruits have a
characteristic wrinkled appearance. It s
mest important that all fruits should be
fully ripe before being used for extraction
of juice. If unripe, overripe or fermented
fruits are used, the qu.llny of the bulk
of juice will be reduced.

(Continued on page 383)
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Pigs for Bacon Production’
By M. H. FrencH, M.A., Dip. Agnc. (Cantab.) and H. E. EMsoON.

INTRODUCTION.

Pigs are becoming of increasing 1im-
portance yearly because of the steady
demand for pIg pun{ml\ and the J\n]ll)’
of the pig to thrive under very diverse
conditions of climate and management.
Experience has proved that pigs can be
reared very successfully in East Africa,
and particularly in the highland areas.

Pig farming can offer prospects just as
remunerative and attractive as any other
branch of animal husbandry in East
Atrica. The breeding and rearing of pigs
involves very little trouble on the part of
the owner, because the pig is subject 1o
comparatively few ailments and diseases
compared with other domestic amimals.
In addition, prov ided .Mcqu.xh' fn'dmg
1s given, the rate of increase 1s very rapid.
I'he tirst Litter can be produced at just
over a year and two htters in each sub-
sequent  year Each er will average
between erpl and ten pigs, so that the
g !-w[mIJl’-\n cai irc mu-.;scnl at a very
high rate.

The rate of growth is greater than for
any other farn animal. A pig can be
born, reared and sold for bacon all in six
months. On account of this prolific and
eatly matuiing nature, pigs need to be
subject to organized marketing and cur-
ing schemes. The closcst cu operation
must therefore xist between the pig
breeders and th~ bacon curing factories.
Each farmer should breed only that num-
ber of pigs which the factory has guaran-
teed to take. With an animal so prolific
as the pig, 1t 1s absolutely necessary to
breed only a limited number of good
animals. The pig population can increase
so rapidly, with a consequent fall in
market prices, that pig breeding, unless
controlled, can quickly reach an un-

387

economic state. Provided, however, that
each farmer aims at breeding only that
number of pigs which the factory can
guarantee to take, then the market price
will remain fairly constant.

Ihe pig 15 becoming increasingly
popular as an animal suited to the small
holder. The capital involved 1s not large,
and the turnover 1s very rapid. Owing to
its omnivorous appetite the pig will fit
into so many small holders” undertak-
ll:gs A Plg can convert IXIJII\ waste
products into cash crops, and provide the
means 'UY many \J[}ll'l (’UP\ to l\' mar-
l\\'[('d \\'hl'” l”l‘\'[“l&\' [})l’y \At)ll]d l“‘ a4
df\!ﬂ on ‘!lt’ ”\Jlkl‘[. I\" u'\dlnp]t', waste
dury products (skim milk, whey, etc.).
maize, [Jl] “}H'J[‘ P(”J[AN’\. etc., are
’".“i' use 0[ mn many ;‘dl(i Uf [I\" W Ur[d
as pig foods when the market price of
such commodities 1s small compared with
their value in the form of pig meat.

Besides being omnivorous, the pig 1s
a very economical converter of food into
flesh—probably more so than any other
farm amimal. Though a pig needs to live
well, he dies well, and in this connection
he yields a higher percentage of carcase
to live weight than do other meat-pro-
ducing animals.

THE TyPE OF PIG TO BREED IN
EAST AFRICA.

In East Africa, it 1s only i the large
towns that the demand for pork will
justify the breeding of pork-producing
pigs. For the majority of farmers how-
ever, pig breeding will mean the pro-
duction of a bacon type of pig, since
bacon 1s the form in which most pIg
products can be transported in the
tropics. Naturally there s a demand for
pork sausages, but normally these will be
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produced by the bacon factory from pigs
which do not come up to the required
standards for bacon production. In this
article therefore, we feel justified in deal-
ing with the bacon pig only. It is abso-
lutely necessary to study the consumer’s
requirements before attempting to pro-
duce the article required. In East Atrica
the consumer requires the assurance that
pig meat will be wholesome and edible.
districts  this can only be
achieved by curing the pigs into bacon
}w(.‘“\l' L’l'\h ‘K)Tk \\l‘“l\{ not k('\'p S\Iﬁl'
clently wholesome in the heat.

In  most

Bacon Type of Prg.—The object in
breeding ‘{1‘5 for any purpose 1s to getl
the ng?xl propornun.ll distribution  of
bone, muscle and fat in the animal to
suit the palate of the consumer. Thus 1s
attained in the bacon pig when the hve
“’Clghl T&'J(}H'\ aP[)YUxI”]J((‘lY 200 ]h
Not only the live weight, but the general
conformation, and the breed of pig affect
considerably the quality of the meat.

Generally we may take 1t however
that the ideal bacon pig 1s a pig of good
length, fair depth and thickness and
evenly covered with firm flesh, weighing
from 160 lb. to 200 Ib. hive weight. The
head should be fairly long, clean cut and
free from excessive flesh, the neck should
be of medium thickness. It 1s essential
that the shoulders should be light and
nicely reunded to the body. whilst the
hams should be full and well formed,
tapering down tq the hocks.

The back should be shghtly arched
from neck to tail and should not be too
wide: generally speaking a pig with a
wide back carries too much fat for bacon
purposes. The tail should be placed well
up on the hinderquarters and the animal
should show “breeding”, 1e. fine hair
and skin, trim appearance and not too
much bone.

Breeds.—The most suitable breeds for
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bacon purposes which are available in
East Atrica are the Large White, Middle
White, Large Black and Deutsches Edel-
schwein. None of the last three breeds
are considered ideal bacon pigs when
purebred, but particularly the Deutsches
Edelschwein which 1s too heavy in the
shoulder and which carries a very high
percentage of fat to lean. All make good
baconers when crossed with the Large
White and fed on proper bacon-produc-
ing rations. It should be particularly
understood that the correct cross in every
case should be the Large White boar on
whatever breed of sow it is mtended to
use. -

White breeds of pigs are more lable
to suffer from sun scald in the tropics
than are black breeds, but they are
definitely superior to the black breeds
for bacon production. The females of
black breeds suffer from a defect known
to bacon curers as “seedy cui” or “seedy
belly™. This 1s due to the black pigmen-
tation of the skin appearing in the mam-
mary glands and causing black spots to
appear in the belly pertion of tf

The cross between the Large White
boar and the Large Black sow produces
a blue and white pig whic!: is not so
likelv to possess this “scedy cut” defect
as pigs of black breeds. This .ross s
quite suitable for bacon production and
suffers but httle from sun scald.

Successful Bacon Production.—The
secret of success in breeding good bacun

1gs 1s uniform breeding and feeduuyg.

uch of the success of the Danish pig
industry 1s due to uniformity in the
breeding and feeding of the pigs. Neither
a badly bred pig well fed, nqr a well-
bred pig badly fid are capable of yield-
ing first-class bacon, the two things must
go hand in hand.

bacon.

There 1s a third factor i successful
bacon production in addition to the
388
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above two, namely, the pigs must be
well cured and graded according to
quality, if they are to be marketed pro-
perly and meet the demands of the con-
sumers.

I herefore to get good bacon we must
breed well, teed well and cure well.
Tt MANAGEMENT OF BREEDING

STOCK.

Boar.— It may be taken as a general
rule that the boar should not be allowed
to serve a sow until he s \'Aghl months
old, and even then the number he should
be allowed to serve should be restricted
to two a '-\l'l'L\ i‘\)“l 108 tl\\' SOWS a \K?l‘k
should be the maximum allowed when
the boar has reached_gighteen months of
age. The feeding of h‘\e boar should be
very carefully regulated. He must be
kept 1n good condition and be active.
.”Id not carry oo ”\“(h f&l OVQT'
fattening makes the boar too heavy for
the younger sows, and often prcdnsposes
to sterihity. It 1s a good practice to allow
tlie boar to be turned out into a paddock
or yard. He then gets sufficient exercise
to prevent over-fattening taking place.
and the boar will remain in good hard
condition.

Normally the Loar should not be used
after he 15 three years old because old
boars are often too heavy for the young
sows, they require a large amount of
food, aud are often responsible for small
litters. Of course if a boar has proved
himself an cxcepuionally good stock
getter, use should be made of lum on
good sows for as long as possible. The
rate of reproduction 1s so high in the
pig that no difficulty is to be anticipated
in replacing the stud boar quite fre-
quently.

Where a large number of sows are
kept 1t 15 better for the boar to be kept
apart, and for the sows to be brought to

v
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him for service when they come on heat.
When only a few sows are kept the boar
may be allowed to run with them.

The Sow.—Much care should be
exercised in choosing a sow for b;czdmg
urposes. Besides- being a typical speci-
f:wrr.)od her breed, shf should be good
It‘ln‘)\‘l’t’d. long and roomy and possess
at Jeasttwelve good teats well spaced on
her udder. A well-grown sow is rea
tor servace when she is eight to nine
months old, which means she will
farrow -her figst litter when just over a
year old.

Delay in serving a sow is uneconomi-
cal, because she i1s ssimply costing money
to keep when she might be produ(mg a
litter. Too early service is to be avo
otherwise her development will be
retarded, and she will produce weak off-
spring.

The number of piglings the sow
should be allowed to rear of her first
litter should be restricted to a maximum
of eight. If more than eight piglings are
reared the sow often draws upon her
own skeleton and tissues to maintain her
milk yield, and as a result may suffer
seriously.

It 1s a common practice to send all
the pigs from a first litter to the butcher
and to select pigs for breeding purposes
only from the later litters.

In the second and subsequent htters
one should aim at the sow rearing an
wverage of ten pigs, but never more than
twelve at one time. When more pigs are
born than it is intended to rear, the
weaklings should be killed off after a
day or two.

After producing +her- first litter it 1s
advisable to”give the young sow a rest
before she is served for a second litter.
The best time to serve her will be about
two months after her first ltter is
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produced by the bacon factory from pigs
which do not come up to the required
standards for bacon production. In this
article therefore, we feel justified in deal-
ing with the bacon pig only. It 1s abso-
lutely necessary to study the consumer's
requirements before attempting to pro-
duce the article required. In East Atrica
the consumer requires the assurance that
pig meat will be wholesome and edible.
districts  this can only be
achieved by curing the pigs nto bacon
because fresh pork w uul(fnol keep suffi-
ciently wholesome in the heat.

Bacon Type of Pig.—The object in
breeding pigs for any purpose 1s to get
the rnight proportional distribution  of
bone, muscle and fat in the animal to
suit the palate of the consumer. This s
attained in the bacon pig when the hve
weight reaches approximately 200 Ib.
Not only the live weight, but the general
conformation. and the breed of pig affect
considerably the quality of the meat.

In  most

Generally we may take it however
that the 1deal bacon pig 1s a pig of good
length, fair depth and thickness and
evenly covered with firm flesh, weighing
from 160 Ib. 1o 200 Ib. live weight. The
head should be fairly long, clean cut and
free from excessive flesh, the neck should
be of medium thickness. It 1s essential
that the shoulders should be light and

nicely rounded to the body, whilst the”

hams“should be full and well formed,
tapering down to the hocks

The back should be shightly arched
from neck to tail and should not be too
wide; generally speaking a pig with a
wide back carries too much fat for bacon
purposes. The tail should be placed well
up on the hinderquarters and the animal
should show “breeding”, 1.e. fine hair
and skin, trim appearance and not too
much bone.

Breeds. — The most suitable breeds for
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bacon purposes which are available in
East Atrica are the Large White, Middle
White, Large Black and Deutsches Edel-
schwein. None of the last three breeds
are considered ideal bacon pigs when
purebred, but particularly the Deutsches
Edelschwein which s too heavy in the
shoulder and which carries a very high
percentage of fat to lean. All make good
baconers when crossed with the Large
White and fed on proper bacon-produc-
ng rations. It should be particularly
understood that the correct cross in every
case should be the Large White boar on
whatever breed of sow 1t 1s intended to
use.

White breeds of pigs are more lable
to suffer from sun scald in the tropics
than are black breeds. but the y are
definitely superior to the black breeds
for bacon production. The females of
black breeds suffer from a defect known
to bacon curers as “seedy cut” or “seedy
belly”. This is due tc the black pigmen
tation ol the skin appearing in the mam-
mary glands and causing black spots to
appear in the belly portion of the bacon.

The cross between the Large White
boar and the Large Black sow produces
a blue and white pig which is not so
likely to possess this “seedy cut” defect
as pigs of black breeds. This cross is
quite suitable for bacon production and
suffers but hittle from sun scald.

Successful  Bacon Production.—The
secret 6f success in breeding good bacon
pigs 1s uniform breeding and feeding.
Much of the success of the Danish pig
industry 1s due to uniformity in the
breeding and feeding of the pigs. Neither
a badly bred pig well fed, nq a well-
bred pig badly fed are capable of yield-
ing first-class bacon, the two things must
go hand in hand.

There 1s a third factor in successful
bacon production in addition to the
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above two, namely, the pigs must be
well cured and graded according to
quality, 1f they are to be marketed pro-
perly and meet the demands of the con-
sumers.

I herefore 1o pet good bacon we must
breed well, teed well and cure well

THik MANAGEMENT OF BREEDING

STOCK.

Boar.—It may be taken as a general
rule that the boar should not be allowed
to serve a sow until he s eight months
old, and even then the number he should
be allowed to serve should be restricted
o two a weck. Four to five sows a week
should be the maximum allowed when
the boar has reached gighteen months of
JKIA r}l\' fe L'Li”l): \)r 5‘8 lNJJY \hUUl\i 17('
very r.ln'tu”y H'guIJlui He must be
kept in good condition and be acuve.
and not carry too much f{at. Over-
fattening makes the boar too heavy for
(h!' )l)“l\gl’r SOws, JT\({ Utl(’n pfed|5fx)se5
to sterthty. It 1s a good practice t llow
the boar to L2 turned out into a paddock
or yard. He then gets sufficient exercise
to prevent over-fatrenung taking place,
and the boar will remain in good hard
cendition.

Normally the boar sheuld rot be used
after he 1s three years old Lecause old
Koars are often oo heavy for the young
sows, they require a laige amount of
food, and are often responsiblc for small
littere Of couise if a boar has proved
himselt  2n exceptionally good stock
getter, usc should be made of him or
good sows for as long as possible. The
rate of reproduction 1s so high in the
pig that no difficulty is to be anticipated
in replacing the stud boar quite fre-
quently.

Where a large rumber of sows are
kept 1t 1s better for the boar to be kept
apart, and for the sows to be brought to

o
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him for service when they come on heat.
When only a few sows are kept the boar
may be allowed to run with them.

The Sow.—Much care should be
exercised in choosing a sow for breeding
purposes. Besides being a typical speci-
men o her breed, she should be good
tempered, long and roomy and possess
at leastrwelve good teats well spaced on
her udder. A well-grown sow 1s rqdy
tor service when she is eight to nine-
months old, which means that she will
tarrow -her first litter when just over a
year Qld

Delay in serving a sow is uneconomi-
cal, because she 1s simply costing money
to keep when she might be producing a
litter. Too early service 1s to be avoided
otherwise her development will be
retarded, and she will produce weak off-
.\‘””lg.

I'he number of piglings the sow
should be allowed to rear of her first
litter should be restricted to a maximum
ot eight. If more than eight pigliugs are
rzared the sow often draws upon her
own skeleton and tissues to maintain her
milk yield, and as a result may suffer
seriously.

It 1= a2 common practice to send all
the pigs from a first litter to the butcher
and to select pigs for breeding purposes
only from the later litters.

In the second and subsequent litters
one should aim at the sow rearing an
average of ten pigs, but never more than
twelve at one time. When more pigs are
born than 1t 1s intended to rear, the
weaklings should be killed off after a

day or two.

After producing her first litter 1t 1s
advisable to give the young sow a rest
before she 1s served for a second litter.
The best time to serve her will be about
two months after her first litter 1s
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weaned. In the case of mature sows how-
ever, no such rest period is necessary and
they should be served at the first heat
period after farrowing. This normally
occurs six to eight weeks after farrowing
so that litters are born at approximately
six-month intervals.

The period of gestation in a sow is
112-120 days. Oestrum lasts from two
to four days and occurs at intervals of
twenty to twenty-one days if mating
does not take place.

Breeding sows should not be too fat
because this tends towards sterility or
the production of undersized oftspring.
Like the boar, they should be allowed to
exercaise in a paddock or yard. In the
tropics 1t 15 very necessary that these
runs should be provided with thatched
shelters 1f there are no trees to provide
shade. Regular feeding supplemented
with a mineral lick 1s to be advocated
and an adequate supply of fresh water
should be provided.

Sows of four years old or more are not
economic propositions. They become
heavy and clumsy with age so that the
casualties amongst their offspring be-
come greater. With age they also
become less prolific and consume much
more food than a younger and smaller
animal.

In-prg Sows.—About ten days before
farrowing the sow should be brought in
from the paddock to :he farrowing pen.
This pen must be warm and dry, and a
run must be attached. The pen should
be fitted with a farrowing guard, this
consists of a rail running round the pen
about nine inches from the floor and
about the same distance from the walls.
The object of this guard is to prevent
the sow from crushing her young against
the walls when she lies down. Besdmg
in the farrowing pen should be scanty
and consist of short dried grass or
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chopped straw. The young pigs are then
able to move about freely and are less
likely to be smothered. Normally the
sow has little trouble farrowing but it is
wise to keep an eye upon her whilst this
15 actually taking place.

The Sow with Young.—As soon as
the young pigs are born they should be
dried. The after-birth should be removed
from the pen as soon as it 1s d .
If this 1s not done the sow will often eat
the after-birth, particularly if she is
suffering from shortage of protein and
minerals. It happens occasionally that in
spite of good rromn feeding and with a
mineral supplement, that certain sows
have a perverted appetite and will eat
the after-birth as soon as it comes away,
such sows invariably eat some or all of
their young. This habit in well-fed sows
1s impossible to overcome and the sow

should be destroyeds

All weaklings or “runts” should be
killed as 1t rarely pays to rear them.
When about three weeks old the young
pigs begin to take interest in the food
given to their mothers. It 1s at this time
that they should be taught to eat from a
trough. Such a trough should be placed
so that the young pigs have access to it
but so that the sow cannot get at it. A
good way of achieving this 1s to rail off
a corner of the run, so that the trough
can be placed in the corner, and so that
the gaps between the rails are large
enough fur the young pigs to pass
through but not wide enough to let the
sow through.

Plenty of space should be provided'at
the trough for all the young pigs to feed.
Success in feeding young pigs depends
upon two factors, (1) Feeding only good
wholesome food, and (2) Feed a little at
a time but do this often.

During our visits to pig farms in East
Africa, we have been struck by the large
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number of wooden “dug-out’ troughs
that are in use. This kind of trough s
absolutely unsuitable for feeding young
pigs. Liquid foods soak into the wood
and ferment there because it is well-nigh
impossible to  clean such troy,
efficiently. Fresh food poured into such
troughs rapidly becomes sour.

Where permanent pig houses have
been constructed, good feeding troughs
can be made with concrete. Such troughs
should be provided with a plug and out-
let, so that they can be easily washed
out. Where movable troughs are required
these are best made by nailing galvan-
ized iron sheets on (o wooden frames.

At six weeks old all male pigs not
required for breeding purposes should be
castrated. From the day prior to castra-
tion to the day after castration. they
should receive no food except their
mother’s milk. Castration 1s usually dene
with a knife, and before attempting to
castrate a pig the hands and knife should
be washed and sterilized. Long incisions
(15 inches) should be made with the
knife, and the cuts made well down so
as to allow free drainage from the
wounds. A little iodoform applied direct-

ly after the operation will help to keep-

away flies and possible infection.

When from eight to ten weeks old
the young pigs should be weaned. If
well ‘grown and well fed they should
weigh from 30 to 4o lb. each. A word
of warning is necessary here because if
weaning 15 delayed beyond e weeks
there is a danger of anaemia developing
in the young pigs. At weaning the
young pig's stomach 1s still small
and much care should be devoted to the
feeding at this time. If fed too large
amounts of food the stomach can be
easily overtaxed and digestive disturb-
ances result. Feed a little and often is the
principle which should be followed.
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A week before the pigs are weaned
the food of the sow should be reduced
to a mimmum and this should be con-
tinued for a week after weaning. The
object of this 1s to dry off the sow slowly
and so reduce the chance of udder

_troubles developing.

“MANAGEMENT OF WEANERS.

About a week after weaning, the pigs
should be removed from the pen to a
yard or paddock where they can-obtain
plenty of exertise and shade.#f turned
into a paddock, extreme care must
taken that the ground is clean and free
from the eggs of the tapeworm. The
natives employed for feeding and looking
after the pigs should on no account be -
allowed to defecate anywhere in or near
the paddock. Pigs are dirty feeders and
for this reason they should not be
allowed to roam about on free range as
they are almost certain to come across
human excreta and in this manner be-
come infected. The eggs of the tapeworm
when devoured by pigs. produce small
bladder-like cysts m the flesh about the
size of a pea, each of these cysts contamns
the head of a tapeworm. Pork infected
i this manner 1s called “'measly” and if
edten in a semi-cooked condition by
humans may produce serious illness. Any
pork infected is unfit for human con-«
sumption and should be destroyed. It is
therefore up to the producer to sce that
his pigs are kept on a clean run, other-
wise he may suffer serious loss through
condemnation of carcases.

Fxercise is essential for the production
of the firm flesh required by bacon
curers, and weaners should be allowed
plenty of space until they are three to
four months”ald, when they are ready
for finishing and should be removed to
the pens.

As a rule from four to six weeks in

the finishing pens in sufficient to bring
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weaned. In the case of mature sows how-
ever, no such rest period 1s necessary and
they should be served at the first heat
period after farrowing. This normally
occurs six to eight weeks after farrowing
so that litters are born at approximately
six-month intervals.

The period of gestation in a sow is
112-120 days. Oestrum lasts from two
to four days and occurs at intervals of
twenty to twenty-one days if mating
does not take place.

Breeding sows should not be too fat

because this tends towards sterihty or,

the production of undersized offspring.
Like the boar, they should be allowed to
exercise in a paddock or yard. In the
tropics 1t 1s very necessary that these
runs should be provided with thatched
shelters 1f there are no trees to provide
shade. Regular feeding supplemented
with a mineral lick 1s to be advocated
and an adequate supply of fresh water
should be provided.

Sows of four years old or more are not
economic propositions. They become
heavy and clumsy with age so that the
casualties amongst their offspring be-
come greater. With age they also
become less prolific and consume much
more food than a younger and smaller
animal.

In-prg Sows.—About ten days before
farrowing the sow should be brought in
from the paddock to he farrowing pen.
This pen must be warm and dry, and a
run must be attached. The pen should
be fitted with a farrowing guard, this
consists of a rail running round the pen
about nine inches from the floor and
about the same distance from the walls.
The object of this guard 1s to prevent
the sow from cm\hlng her young against
the walls when she lies down. Bedding
in the farrowing pen should be scanty
and consist of short dried grass or

chopped straw. The young pigs are then
able to move about freely and are less
likely to- be smothered. Normally the
sow has little trouble farrowing but it is
wise to keep an eye upon her whilst this
is actually taking place.

The Sow with Young.—As soon as
the young pigs are born they should be
:kd. }l“he after-birth should be removed

om the pen as sdon as it 1s di X
If this 1s not done the sow will ofrt?:lpe:l
the after-birth, particylarly if she is
suffering from shortage of protein and
munerals. It happens occasionally that in
spite of good Frolem feeding and with a
mineral supplement, that certain sows
have a pcrvtrled lppetlle lnd WI“ eat
the after-birth as soon as it comes away,
such sows invariably eat some or all of
their young. This habit in well-fed sows
1s impossible to overcome and the sow
should be destroyeds

Al weaklings or “runts” should be
killed as 1t rarely pays to rear them.
When about three weeks old the young
pigs begin to take interest in the food
given to their mothers. It is at this time
that they should be taught to eat from a
trough. Such a trough should be placed
so that the young pigs have access to it
but so that the sow cannot get at it. A
good way of achieving this is to rail off
a corner of the run, so that the trough
can be placed in the corner, and so that
the gaps between the rals are large
enough for the young pigs to pass
through but not wide enough to let the
sow through.

Plenty of space should be provxdcd.at
the trough for all the youny pigs to feed.
Success in feeding young pigs depends
upon two factors, (1) Feeding only good
wholesome food, and (2) Feed a lin?c at
a time but do this often.

During our visits to pig farms in East
Africa, we have been struck by the large

390

1HE BAST AFRICAN AGRICULTURAL JOURNAL

number of wooden “dug-out” troughs
that are in use. This kind of trough 1s
absolutely unsuitable for feeding young
pigs. Liquid foods soak into the wood
and ferment there because it is wcll—mi};
impossible to clean such troug
efficiently. Fresh food poured into such
troughs rapidly becomes sour.

Where permanent pig houses have
been constructed, good feeding troughs
can be made with concrete. Such troughs
should be provided with a plug and out-
let, so that they can be easly washed
ouit. Where movable troughs are required
these are best made by nailing galvan-
\zed iron sheets on to wooden frames.

At six weeks old all male pigs not
required for breeding purposes should be
castrated. From the day prior to castra-
tion to the day after castration, they
should receive no food except their
mother's milk. Castration 1s usually done
with a knife, and before attempting to
castrate a pig the hands and knife sl ~uld
be washed #iid sterihized. Long incsions
(14, inches) should be made with the
knife, and the cuts made well down so
as to allow free drainage from the
wounds. A little 1odoform applied direct-
ly after the operation will help to keep
away flies and possible infection.

Wher from eight to ten weeks old
the young pigs should be weaned. If
well grown and well fed the should
weigh from 30 (0 40 lb. cach. A word
of warning is necessary here because if
weaning 1s delayed beyond ten weeks
there is a danger of anaemia developing
in the young pigs. At weaning the
young pig's stomach is stll very small
and much care should be devoted to the
feeding at this time. If fed too large
amounts of food the stomach can be
easily overtaxed and digestive disturb-
ances result. Feed a little and often is the
principle which should be followed.
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A week before the pigs are weaned
the food of the sow should be reduced
1O a minimum JI\\{ ['\\S S})O\lld b( con-
tinued for a week after weamng. The
object of this is to dry off the sow slowly
and so reduce the chance of udder
troubles developing.

MANAGEMENT OF WEANERS.

Abbut a week after weaming, the pigs
should be removed from the pen to a
yard or paddock where they can obtain
plenty of exercise and shade. If turned
into a paddock, extreme care must be
taken that the ground is clean and free
from the eggs of the tapeworm. The
natives employed for feeding and looking
after the pigs should on no account be
allowed to defecate anywhere in or near
the paddock. Pigs are dirty feeders and
for this reason they should not be
allowed to roam about on free range as
they are almost certain to come across
human excreta and in this manner be-
come infected. The eggs of the tapeworm
when devoured by pigs, produce small
bladder-like cysts in the flesh about the
size of a pea, each of these cysts contains
the head of a tapeworm. Pork infected
n this manner is called “measly” and if
eaten in a semi-cooked gondition by

- humans may produce serious illness. Any

pork infected 1s unfit for human con-
sumption and should be destroyed. It is
therefore up to the producer to see that
his pigs are kept on a clean run, other-
wise he may suffer serious loss through
CD“an‘na”o“ 0( Carcases.

FExercise 1s essential for the production
of the firm flesh requued by bacon
curers, and weaners should be allowed
plenty of space untl they are three to
four months old, when they are ready
for finishing and should be removed to
the pens.

As a rule from four to six weeks in

the finishing pens in sufficient to bring
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the pigs up to the weight required by
the bacon factory, 1.€. 160 to 200 Ib. hve
weight. Anything over this weight 1s
too heavy for bacon and will in all pro-
bability fetch a lower price. Healthy
well-fed pigs will gain weight at the
rate of 1': Ib. per day. A mineral mix-
ture should be available to weaners from
the time they leave their mothers unul
they are ready to be sent to the bacon
factory. .

It may be as well to mention here the
need for care when driving the pigs in
the heat of the day. Pigs suffer badly
from overheating. Overheating may
cause fatal results or it may only cause
loss of appetite and retardation of
growth. In any case the pig will suffer
a set-back which may be difficult to
make up again.

HoUSING.

The best type of housing for all pigs
in East Africa is a building constructed
of stone or burned brick, with a concrete
floor. Walls should be plastered with
cement from the floor to a height of
4 feet, and the roof should be of thatch
cr tiles. Concrete floors are necessary
owing to the presence of numerous
nggers in all earthed floor piggeries and
many pigs seen by the writers in this
country have been in a shocking stage
through pigger fectior. Concrete floors
should bz covered by false floors made
from wooden planks. These planks can
be removed from time to time and the
floor thoroughly cleansed and disin-
fected.

Cement plastering on the walls 1s
necessary to prevent the pigs from eating
away the mortar between the stone or
brick work and pig houses often get de-
molished in this way. Thatched or tiled
roofs are more suitable than corrugated
iron roofs as they are cooler in the hot

weather Clnd warmer in COld WCJIhCL
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All houses should be well ventilated.
Each house should have a run attached.
Pigs. although they have the reputation
of being dirty, are probably the cleanest
of all farmyard animals, and if provided
with a run in addition to a sleeping pen,
will invariably defecate in the run.
Clean straw should be provided at fre-
quent intervals and pigs will then keep
themselves clean by burrowing into 1t

THE COMMON AILMENTS OF PIGS.

As stated before, pigs suffer from re-
latively few diseases, but there are a few
which may be encountered in East
Africa. Naturally, the description and
treatment of pig diseases 1s outside the
scope of this paper. and if a farmer has
cause to suspect that .\omelhlng 1S wrong
with his pigs. then the help of a veterin-
ary surgeon should be enlisted.

The diseases which are most likely to
affect pigs in East Africa are: swine
fever, anthrax, and very occasionally
tuberculosis. Internal parasites (worms)
are the most frequent cause of illnesses
in pigs. whilst much loss of condition 1s
due to external parasites such as lice,
ticks and pggers.

The eradication of external parasites
is in the hands of the farmer. Much can
be done by having concrete floors and
cement-plastered walls. These can be
easily washed down and cleaned. Floors
of earth, and unplastered mud brick
walls provide a retreat for these parasites,
and their eradication bzcomes almost 1im-
possible under such conditions.

To free pigs infested with any of these
external parasites. the animals should be
washed down weekly with a soap and
paraffin wash. This 1s made up by cut-
uing up ' 4 Ib. of soap into half a gallon
of watzr and boiling unul all the soap
has dissolved. The water 1s allowed to
ccol somewhat and 1 gallon of paraffin
stirred 1n.
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As stated before the help of a veter-
inary surgeon should be obtained to deal
with any of the other diseases of pigs,
though on account of its widespread
occurrence a little will be said concern-
ing roundworm infection of pigs. This
is one of the most costly diseases with
which the pig breeder has to contend,
and as prevention 1s better than cure a
few notes will be given on this point.

The eggs of this worm, which are
picked up from the soil and from the
excreta of other pigs. are very resistant
and so are difficult to destroy. The
young pigs suffer most from the effects
of these worms and it 1s to the young
th‘ L\(\'\'V”!l\'l’ measures \houlk{ }‘(‘ Jp’
p]wd I'he sow should be hroughl into
a farrowing pen that has been thoroughly
scrubbed out with hot water containing
“‘\LAv r}‘c SO JHA" ‘\Jlll(“llf}\' her “k{dl'r
‘hl‘“lti )\(' W .l\h('\i f'('(‘ trol" dlr! W'Il}‘
soap and water, disinfectants are not
Betore h«'mg \\roughl to the

necessary

farrowing pen the sow should be freed
of worms by dosing with ail of cheno-
podium (1 drachm for every 100 Ib. body
weight in 2 to 4 ounces of castor ail).
Thus if the pen 1s kept clean the young
pigs run httle risk of being infected.
Untl they are at least three months old
the young pigs should not be allowed on

land fouled by older pigs.
I'tE FEeDING OF PiGs.

All pigs being fed for bacon or pork
production must be fed regularly, either
twice cr even three times a day. Only
sufficient food should be fed each time
to allow the pigs to consume it com-
nletely within half an hour. The rations
must be palatable: musty or bad feeding
stuffs should not be fed. The appetite
must be watched carefully and a change
of diet made immediately there is any
sign of the pigs going off their food.
Once the appetite 1s lost 1t 1s difficult to
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et the pig feedin perly without loss

Ef weig) f Usuallgy wo full feeds daily
with a small amount of exercise will be
found the most economic procedure.

Meals should be fed mixed with
enough water to make them just fluid
and easy to pour out of a bucket. Excess
of water in the meal i1s to be avoided,
though free access to water should be pos-
sible in the heat of the day. The pigs
must be housed in a cool place because
overheating, from any cause, puts a pig
off 1ts food.

A small amount of green guﬂ should
be given daily to pigs that are being
fattened in houses. Fresh green grass,
cabbage and canna leaves, sweet potato
[Op\. J"d green maize Or (trcl] trops
SSIvVe (hlS purpose Jdn"rably- Thls gretn
stuff is best fed during the morning after
the pigs have finished their concentrate
ration.

T'o simplify the following description,
details of feeding rates will be given in
Ib. of meal and the various types of
rations that can be used will be given
later. Whichever of the following rations
is chosen the rate of feeding will be at
the same rate per day as in lﬁe following
notes :

Feeding In-pig Sows.—In-pig sows
should be fed as cheaply as possible.
They may be turned out to graze on
green grass and get 2 lb. of meal daily
during the rainy season. Instead of grass,
a paddock of cowpeas, velvet beans, etc.,
15 a good place to run the sows. During
the dry season, the sows may be allowed
to graze through the crop residues left
in the fields, but they will probably fare
better if kept in an open yard. In the dry
season they should get 4-6 Ib. of meal
daily according to their size, condition
and period of gestation. In addition,
about 2 Ib. daily of beans cr cowpeas
steeped in water will ensure good strong
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healthy. piglings. The food should be
improved during the last month |
farrowing. About the time
the food should be fed as 1 thin sloppy
meal and contain a higher percentage of
bran. This same food should be given
for two days after parturition, and in
some cases a bran mash can be given

with  advantage immediately after
farrowing.

vefore
Of {lf row lng

Feeding. Suckling Sows.— Three days
after farrowing the sows can be brought
back to normal rations and, at first will
get 6 Ib. of meal daily, but by the end
of the week they will be getting g |b.
daly. The ration should be increased
slowly to satisfy the sow's increasing
appetite and in the third week after far.
rowing she may need up to 12 Ib. of
meal. At this period the pighngs begin
to feed themselves and the sow's ration
can be stead:ly decreased to about 5 Ib.
daily at weaning. After weaning the
sows are put under the same (oncﬁlluns
as In-pig sows.

f‘e(dmg Ynun( "l‘\:\.' At the age of
three weeks, or even before, skim milk
can be fed to young pigs with advantage.
They should be taught (0 eat with small
beans, cowpeas, or mbazi fed whole.
During the fourth week the skim milk
shoulvrbc thickened with maize meal or
a mixed meal. By the sixth week the
peas, when scarce, can be discontinued
and the young pigs should be given a
good mixed meal. The amount to be fed
1s determined by the piglings themeelves.
No more than they wﬂfclun up quickly
should be given. They. also should be
fed three meals a day, a little and often
being the golden rule for feedirg young
animals. When weaned at eight weeks
old the f:eding should be given especial
care, because 1t 1s at this stage that mus-
cular development is most rapid and the
stomachs are still small. Highly nitro-
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genous foods must be fed at this sta
and all bulky foods omitted from !g:
ration.

As the pigs get older feeding twice
daily 1s sufficient. Besides their concen-
trate meal they should also get as much

green food or roots (sweet potato or sweet -
muhogo) as they will eat. s

Feeding Weaners for Bacon Produc-

tion.—At the time of weaning wheny,

eight weeks old they should get 1%4 Ib.
daily of meal whh kibbled cowpeas or

bazi, 1f available. (up to 5 Ib. daify). ™
By twelve weeks the food consumption & :
should have reached 2'; Ib. meal pes

day.

After twelve weeks of age the nitro-
genous ratio can be widened and the
daily intake of this new meal should
approximate 4 lb. daily by the sixteenth
week and 5, daly by the twenteth
week. From the twentieth to thirtieth.
week the ration should be increased
from 57, Ib. up to g Ib. daily.

Rations.—The  standard  economic
ration throughout South Africa is nine
parts of maize and one part of meat meal,
with 3 Ib. bone meal and 2 Ib. salt added
for every 100 Ib. of the mixture. Pigs
can be reared successfully on rhis mix-
ture but its feeding 1s attended by the
following disadvantages : —

(a) There 1s a tendency for the pigs to
be finished in condition before they reach
the required bacon weight.

(b) If pigs are forced on this ration
the body conformation s seriously
affect:d. There 1s a loss of unmiformity in
length, evenness, and thickness of back
fat. The sides bccome shorter, thicker,
and over fat. i .

(c) Maize tends to produce a very soft
fat and although this tendency is cor-
rected in part by the meat meal, the
above ration will never yield 100 per
cent good carcases.

--\L ¥
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As stated before the help of a veter-
inary surgeon should be obtained to deal
with any of the other diseases of pigs,
though on account of its widespread
occurrence a little will be said concern-
ing roundworm infection of pigs. This
1s one of the most costly diseases with
which the pig breeder has to contend,
and as prevention is better than cure a
few notes will be given on this point.

The eggs of this worm, which are
picked up from the soil and from the
excreta of other pigs, are very resistant
and so are difficult to destroy. The
young pigs suffer most from the effects
of these worms and 1t 1s to the young
that preventive measures should be ap-
plied. The sow should be brought into
a farrowing pen that has been thoroughly
scrubbed out with hot water containing
‘\‘\iJ AI'!N' SOW J“\i ‘)Jr(l(“ldfl\ )1('! “ddet
washed free from dirt with
\U.IP \‘“&1. water, \41\1”{\'(1.}“(\ are not
Before iwmg hmught to the

chould be

necessary

farrowing pen the sow should be freed
of worms by dosing with o1l of cheno-
podium (1 drachm for every 100 lb. body

weight in 2 10 4 ounces of castor oil).
Thus if the pen s kept clean the young
of being infected.

Unul they are at least three months old

pigs run hittle sk

the young pigs +hould not be allowed on
land fouled by older pigs.

IHE FFEDING OF PIGS.

A]] Pigs h('l“‘: ‘l'\i f\\f hﬂ(ﬂn or ‘X)rk
production must be fed regularly, either
twice cr even three times a day. Only
suthcient tood should be fed each time
to J”(I'.\ Y}H' pigs to consume 1t com
v‘-\rn'i‘, ‘.\Hh!ll }lnl“ an 'l\)“f VI }l(' rations
must be palatable: musty or bad feeding
stuffs should not be fed. The appetite
must be watched carefully and a change
()f dl(" ”l.“‘ll‘ ”n”)l'l{]d[(’!\ ‘)“'r(’ 1S any
sign of the pigs going off their food.
Once the appetite is Ius! s dlﬁ‘l(uh to

t the pig feeding properly without loss
gft wéigﬁt‘g uz?g' two fu)il feeds daily
with a small amount of exercise will be
found the most economic procedure.

Meals should be fed mixed with
enough water to make them just fluid
and easy to pour out of a bucket. Excess
of water in the meal 1s to be avoided,
though free access to water should be pos-
sible in the heat of the day. The pigs
must be housed in a cool place because
overheating, from any cause, puts a pig
off 1ts food.

‘A small amount of green stuff should
be given daily to pigs that are being
fattened in houses. Fresh green grass,
cabbage and canna leaves, sweet potato
[Up.\. Jnki g)’(‘(’n maize or (Creal Crops
serve this purpose admirably. This green
stuff 1s best fed during the morning after
the pigs have finished their concentrate
ration.

T'o simplify the following description,
details of feeding rates will be given in
Ib. of meal and the various types of
rations that can be used will be given
later. Whichever of the following rations
is chosen the rate of feeding will be at
the same rate per day as in tﬁc following
notes : —

Feeding In-pig Sows.—In-pig sows
should be fed as cheaply as possible.
They may be turned out to graze on
green grass and get 2 lb. of meal daily
during the rainy season. Instead of grass,
a paddock of cowpeas, velvet beans, etc.,
1s a good place to run the sows. During
the dry season, the sows may be allowed
to graze through the crop residues left
in the fields, but they will probably fare
better if kept in an open yard. In the dry
season they should get 4-6 lb. of meal
daily according to their size, condition
and period of gestation. In addition,
about 2 lb. daily of beans or cowpeas
steeped in water will ensure good strong
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heallhy(r;glmgs. The food should be
improved during the last h
farrowing. About the tm oyl

e of f
the food should be fed as aothn:\"j:;;s

meal and contain a highe

gher percentage of
bran. This same food should be‘glvcn
for two days after partunition, and in
some cases a bran mash can be given

with  advantage immediately  after
farrowing.

Feeding. Suckling Sows.— Three days
after farrowing the sows can be brought
back to normal rations and, at first will
get 6 lb. of meal daily, but by the end
of the week they will be getung g Ib.
daily. The ration should be increased
s]owly to satlsfy the sow's Increasing
appetite and in the third week after far.
rowing she may need up to 12 Ib. of
meal. At this period the piglings begin
to feed themselves and the sow's ration
can be steadily decreased to about 5 Ib.
daily at weaning. After weaning the
sows are put under the same com‘f-“ s
as In-pig sows

Feeding Young Pigs.—A¢ the age of
three weeks, or even before, skim milk
can be fed (v young pigs with advantage.
They should be taught to eat with small
belns. Cowp?'ls. or leJ7l f('d \V}l\)l(‘.
During the fourth week the skim milk
shou‘ld be thickened with muaize meal or
a mixed meal. By the sixth week the
peas, when scarce, can be disconiinued
and the young pigs should be given 1
good mixed meal. The amount to be fed
is determined by the piglings themselves.
No more than they wnl?clean up quickly
should be given. They. also should be
fed three meals a day, a little and often
being the golden rule for feedirtg young
animals. When weaned at eight weeks
old the feeding should be given especial
care, because it 1s at this stage that mus-
cular development is most rapid and the
stomachs are still small. Highly nitro-
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genous foods must be fed at this stage
and all bulky foods omitted from the
ration.

As the pigs get older feeding twice
daily s sufficient. Besides their concen-
trate meal (hcy should also get as much
green food or roots (sweet potato or sweet =
muhogo) as they will eat. K

Feeding Weaners for Bacon Produc-
tion.—At the ume of weaning wheu;"
eight weeks old they should get 11, Ib.
daily of meal with kibbled cowpeas or
mbazi, if available (up to ', lb. daily).
B\ l“\'l\v't’ we\’kﬁ (ht’ 20\)1{ (U”Sl“”p[l‘)n )
should have reached 2¢, Ib. meal peP® “
day. .

After twelve weeks of age the nitro-
genous ratio can be widened and the
daily intake of this new meal should
approximate 4 lb. daily bv the sixteenth
week and 5, daily by the twenueth
week. From the twentieth to thirtieth

week the ration should be increased
from 51, Ib. up to g Ib. daily.
Rations.--The  standard  economic

ration throughout South Africa 1s nine
parts of maize and one part of meat mell,
with 3 Ib. bone meal and 2 Ib. salt added
for every 100 Ib. of the mixture. Pigs
can be reared successfully on this mix-
ture but 1ts feedipg 1s attended by the
following disadvantages : —

(a) There 1s a tendency for the pigs to
be finished in condition before they reach
the required hacon wwghl.

(b) If pigs are forced on tins ration
the body conformation s seriously
affected. There 1s 1 loss of wuformicy i
length. evenness, and thickness of back
fat. The sides becone shorter, thicker,
and over fat.

(c) Maize tends to produce a very soft
fat and although this tendency 1s cor-
rected in part by the meat meal, the
above ration will never yield 100 per
cent good carcases.
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This ration is fed to practically all
types of pigs in the Union but better
results are undoubtedly - obtained by
varying the nature of the diet.

An attempt has been made below to
draw up alternative mixtures to suit the
requirements of each type of pig. Each
mixture should have 3 Ib. bone meal and
2 Ib. salt added for each 100 Ib. of mix-

ture. If this is not done then a mineral

supplement should be provided for the
pifs to take what they reqéire ~

In the following tables *“cereal meal”
means that either ‘wheat meal, barley

w:or'ding to whichever is the cheaper or
more plentiful. The term ““legume meal”
indicates that peas, or beans,

“can be fed when ground into a meal.

The term ‘“cake” represents either
groundnut or sesame cakes.

Boars, Bows, AND PrEGNANT Sows

Meat Meal

Maize Meal 60 parts
Moat Meal 10,
Legume Meal .. 30

50 parts
15
20
15

Farrexmvo Pias ve ro Five Moxtas OLp

Maize Meal
Cereal Moal
Meat Meal .
Wheat Bran

THE BAST AFRICAN AGRICULTURAL JOURNAL
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‘These are naturally only specimen
mixtures but they serve to show how a

o dn INg nutritive ration is
req as the pigs pass from the wean-
ing to the slaughtering age. In all the
above rations, maize has been taken as
the basal food-stuff, but this ‘can be re-
q_l:ced bL millets whenever so desired.

e millets must be ground however,
because recent experiments arirqva
have shown that unground millets pass
in large amounts, undigested through
the pig's alimentary tract, Any farmer
can vary the above specimeén rations so
as to include the various waste products
of his farm, such as garbage from the
house, potatoes, native-produced brans
from maize and millets, the residues
from the making of native beer, fallen
fruits, etc.

Variety is the secret of maintaining
Lhﬁ'pzhubnlity of a ration, if the appetite

rates of live-weight in.

weme result and the pig becomes less
economical. In this connection, experi-
ments of the writers show that those
ions which contain an aniffal protein
(meat or blood meal or skim

milk, etc.) are much more palatable than

" mixtures not containing proteins of
« animal origin.

Pigs normally eat less of such mixtures
containing no animal proteins, and the
tite of fat is therefore slowed
down. On the other hand the very high
cost of such animal by-products.grohibits
their use in certain districts and more
economical gains are made on the slower
fattening rations. These points must of
necessity be left to the farfer to settle
for himself, after paying due regard to
the local food supplies and to 3‘: cost
of those foods he needs to buy in from
outside to balance his home-grown
supplies.
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With the development of a dairy in-
dustry in certain districts of East Africa
(notably the Kenya Highlands) it-would
be wrong not to mention the extraordin-

ary value of separated milk for pig-feed-

ing . Many farmers are now
suw{;i‘m cream to creameries and are
left’ with large amounts of separated
::lk upon tl::narmn. Sklm‘«l::'lk can
o gives amounts, hc“
warmed to body temperature to youpg
pigs three wks old. This helps to sup-
plemenit the sow's own milk and
maintain a good rate of in’ the
young pigs. Care should be taken to
introduce the skim milk very slowly into
the young pigs’ ration because sow's milk
and cow’s milk differ considerably. If
introduced too rapidly, cow's mitk causes
scouring and loss of condition in the
young pigs. .

Once young pigs have become accus-
tomed to cow’s milk, it can be given in
increasing amounts up to the time of
weaning. A balanced ration can be de-
signed for all types of pigs using only
skim mulk, maize, and a mineral supple-
ment but this is not advisable for
weaners. From the age of 8-12 weeks
the young pigs should be given a pint
of skim milk daily with 1%-2 Ib. of
a_meal mixture such as that shown in
Table D. After the age of three months
the pigs can be reared on corn and skim
milk. The rate of feeding these two food-
stuffs so as to obtain a balanced fattening
ration is as follows:—

12-16 weeks 2.5-8 b, Bkim milk to every

1 Ib. of mai

.2 2-5Ib.£‘.ﬂwwuy
1 by, of mraize.

Over 20 weeks 1:5-2 Ib. Skim wilk to overy

1 Ib. of maize,

A mineral supplement of 3 Ib. bone
meal and 2 Ib. of salt should be mixed
with every 100 lb. of maize used for

feeding in conjunction with skim milk.
397
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This ration is fed to practically all
types of pigs in the Union but better
results are undoubtedly - obtdined by
varying the nature of the diet.

An attempt has been made below to
draw up alternative mixtures to suit the
requirements of each type of pig. Each
_mixture should have 3 Ib. bone meal and
2 Ib. salt added for each 100 Ib. of mix-

means that either ‘Wheat meal, barley
ml'orhkallutmuld:nbcuud
according to whichever is the cheaper or
miore plentiful. The term “legume meal”
indicates thatpea.w:guoorbum.
can be fed when ground into a meal.
The term “cake” represents either
A

ture. If this is not done then a I gr or cakes.
Boars, Sows, AND PrEGNANT Sows
CA . B C
Maize Meal 70 parts Maize Meal .. 60 parts Maize Meal 40 parts
Wheat Bran 20 Wheat Bran .. 10 Cake 5
Meat Meal .. 10 Meat Meal .. 10 Cereal Meal 15
— — Legume Meal .. 20 Legume Meal 80
WeaxiNG Pros
D E F
Maize Meal 60 parts Maize Meal 50 parts Maize Meal 70 parts
Meat Meal 10 Meat Meal 15, Moat Meal 5
Legume Meal 30 Cereal Meal 20 Cake 25
- - Legume Meal 15 - —_
Farrexive Pios ve o Five MoxTtas Oup
G H 1
Maize Meal 60 parts Maize Moal 55 parts Maize Meal 60 parts
Meat Meal 10, Meat Meal " Cake .. 20
Cereal Meal s Oercal Meal 20 Cereal Meal 20 -,
—_ — } Legume Meal 20 - —
Farresiwe Pres Oven Five Moxtas Ouo
J K L
Maize Meal 55 par Maize Meal 50 parts Maize Meal 58 parts
Careal Moal B ., Cereal Meal %, Cake .. A a .
Meat Meal ; 5 Meat Meal Bl o Cereal Meal .. s
Wheat Bran 5 . - - o -
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These are naturally onl specimen
mixtures but *y serve to li'now how a
L INg nutritive ration is
required as the pigs pass from the wean-

to the slaughtering age. In all the
rations, maize has taken as
al food-stuff, but this ‘can be re-
by millets whenever so desired.
millets must be ground however,
ause recent experiments at

have shown that unground i
in large amounts, undi thmm
the pig's alimentary tm farmer
., €an vary the above specimen rations so
as to include the various waste products
of his farm, such as garbage from the
house, potatoes, native-produced brans
maize and millets, the residues

from the making of native beer, fallen
fruits, etc.

Variety is the secret of maintaining
the palatability of a ration, if the appetite
falls lowered rates of live-weight in-
crease result and the pig becomes less
economtical. In_this connection, experi-
ments of the writers show that those

gé

¥
4

¥

w& contain an aniffal protein
: (meat or blood meal or skim

‘milk, etc:) are much more palatable than
)‘hmu#n.a containing proteins of
&
«, Pigss y eat lTnohuch muétum
containing no animal proteins, and the
‘rate of attzmn is dn‘r?;’e slowed
down. On the other hand the very high
cost of such animal bym:m prohibits
it use in certain icts and more
economical gains are made on the slower
fattening rations. These points must of
necessity be left to the fafmer to settle
for himself, after paying due regard to
the local food supplies and to the cost
of those foods he.needs to buy in from
outside to balance his home-grown
supplies.

.
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With the development of a dairy in-
dustry in certain districts of East 1
( ly the Kenya Highlands) it would
be wrong not to mention the extraordin-
ary value of Separated milk for pig-feed-
ing . Many farmers are now
supplying cream to creameries and are
left with large “amounts of separated
milk upon their farms. Skim-milk can
- be given-in small amounts, after bemng
warmed to body temperature to y
pigs three weeks old.

young pigs. Care should be taken to
introduce the skim milk very slowly into
the young pigs’ ration because sow's milk
and cow's milk differ considerably. If
introduced too rapidly, cow's milk causes
scouring and loss of condition in the
young pigs.

Once young pigs have become accus-
tomed to cow’s mulk, it can be given in
increasing amounts up to the time of
weaning. A balanced ration can be de-
signed for all types of pigs using only
skim milk, maize, and a mineral supple-
ment but this is not advisable for
weaners. From the age of 8-12 weeks
the young pigs shouljzbe given a pint
of skim muilk daily with 1%-2 Ib. of
a meal mixture such as that shown in
Table D. After the age of three months
the pigs can be reared on corn and skim
milk. The rate of feeding these two food-
stuffs so as to obtain a balanced fattening
ration is as fotfows:—

12 16 weeks 2:5-3 |b, Skim milk to every
1 Ib. !

1820 weeks .. 225 |b. milk to every
11b anaize. >

Over 20 woeks . 1:5-2 Ib. Skim milk to overy

1 Ib. of maize.

A mineral supplement of 3 Ib. bone
meal and 2 Ib. ofult should be mixed
with every 100 lb. of maize used for
feeding in conjunction with skim milk.
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Skim milk not only stimulates the
appetite, but helps to counteract the
softening influence of maize on the fat
of the bacon carcase. In the above re-
marks only maize has been discussed for
use in conjunction with skim milk.
Where it is possible to replace some or
all the maize with a hard gran such as
barley a very much superior carcase will
result.

As the quality of the carcase is so
greatly affected by the nature of the
food-stuffs supphied to the animal it mt?
be stated that the various feeding stufts
have the following effects. Barley pro-
duces the finest quality bacon, particu-
larly when combined with skim milk
feeding as 1s done 1n Denmark. Oats,
peas and beans also produce carcases with
a high percentage of lean to fat and
with a fat of good consistency. Skim
milk. butter milk and whey in combina-
tion with cereals make good bacon.
Maize, groundnuts and rice by-products
all tend to produce a soft bacon, with an
aily fat. Good pastures or green legum-
inous crops produce g carcases con-
taming a high percentage of lean meat
to fat. Too many succulents, combined
with too little concentrates, produces a
soft bacon, but when used in rational
amounts, succulents can be of great value
for bacon production. Owing to less
efficient extraction of the oil, (ﬁe ol mill
residues produced in East Africa contain
too much oil and 2s a result tend to pro-
duce a soft fat in the pig. The fat of
meat meal on the other hand hardens
the fat of the pig.

By aveiding a ration which contains
too much of the soft fat-producing feed-
ing stuffs a pig farmer can expect to get
good quality bacon so long as he supplies

MARCH, 1936

an adequate amount of protein, particu-
larly at the weaning stage.

Recent experiments in England indi-
cate that the relative proportions of lean
meat, bone and fat is determined by the
feeding at the weaning stage. Good
rations, containing the optimal amounts
of protein and muneral matter cause a
good development of lean meat. On the
other hand underfeeding , or feeding
badly balanced rations at the weaning
age, results in a retardation of muscular
development, and in the final carcase,

*space which should have been filled with
lean meat 1s occupied by fat.,

(Continued from page 412)
The Weather of 1935
combined with the somewhat low tem-
peratures were the result of the uninter-
rupted flow of cold and fairly dry air

from the south and south-east.

The “‘short rains” over the greater
part of Kenya started about the 10th of
November when a wave of air of greater
moisture content spread from the Lake.
Showery conditions appeared over Tan-
ganyika and to the south about the same
time.

A noteworthy occurrence was the on-
set on 25th and 26th December of heavy
thunderstorms over the greater part of
the country and especially between the
coast and the Kenya Highlands. The
showery conditions persisted until well
into January and were a very welcome
addition to the rainfall in many areas.
The reason for this somewhat excep-
tional weather is still being investigated,
but it was probably the influx of cool
but moist air from the west (possibly the
Altantic) which caused the very unstable
conditions and the resultant rain.
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Mixed Farming in East Africa
I—Grassland and Arable Dairying in Certain Parts of Kenya
Timbora—-Molo, Upper Gilgil - Thomson’s Falls, Njoro  Rongai—Subukia
By R. S. BaLL, Dip. Agnc. (Cantab.), A.LC.T.A., Agncultural Officer,

Kenya

The great increase in dairying in thus

country, more particularly in the arable

districts, has called for a close study of

its relation to both arable and grassland
production.

It 1s of great importance to lay em-
phasis en the fact that improvements in
grassland and feeding must go hand in
hand with improvements in the type of
ammals kept. It 1s obviously useless to
ranch high grade cattle on veldt grazing
where perhaps 15 acres are required to
maintain one beast, since the animals
will have to walk too far to obtain the
necessary food, and will therefore be
incapable of approaching anything like
their maximum production. In contrast,
it 1s obviously useless to expend much
money on the improvement of grazing
and forage crops when a native herd
capable of averaging less than half a
gallon of milk daily 1s being kept. Such
animals are probably best ranched out,
and it may even be doubtful whether it
1s worth while providing any additional
feeding at all, the herd being dried off
in the dry season and calving only when
the rains commence. As the lactation of
such animals is weually short it is pos-
sible to arrange this fairly easily.

The most important questior that
arises at the outset is therefore as to what
level of production should be the aim
of the average dairy farmer. It is pbvious
that in countries such as Great Britain,
where the majority of the milk is sold
for liquid sale at a relatively high price,
heavy concentrate feeding is profitable
and there is therefore very little Limit to

Colony.

a herd average. Actually, the high yield-
ing herds averaging over -goo gallons
have proved extremely profitable.

In this country, however, where the
majority of the milk must be converted
into butterfat al a relatively low figure,
the economic lumit 1s reac
heavy concentrate feeding has to |
practised. For this reason, the ultimate
aim should probably be a herd average
of about goo gallons, which 1s likely to
rrove most profitable in Kenya. This
evel can be maintained largely by the
use of feeds, both concentrated and
roughage, produced almost entirely on
the farm with perhaps the addition in
the case of the higher yielding cows of
the locally produced relatively cheap oil-
cakes. For producers who are able to sell
liquid milk in this country, a higher
level of production may be economic,
but these are of necessity a small
minority.

It 1s obvious that it will require a con-
siderable time to reach this standard,
particularly in areas where disease 1s rife,
and in which it would be unwise to
introduce high-grade stock untl the land
had been thoroughly cleaned up by the
use of immune cattle, fencing and the
dip. The need for a united policy in
‘dirty” areas, or even in any area where
dairying 1s expanding rapidly, needs no
emphass, 1n order that collective action
may be taken ever Such matters as
disease control; since even with fencing
and dipping there 1s a risk from non-
immune working oxen and the natural
fauna.
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Skim milk not only stimulates the
appetite, but helps to counteract the
softening influence of maize on the fat
of the bacon carcase. In the above re-
marks only maize has been discussed for
use 1n conjunction with skim milk.
Where 1t is possible to replace some or
all the maize with a hard grain such as
barley a very much superior carcase will
resu]l.

As the quality of the carcase is so
greatly affected by the nature of the
food-stuffs supplied to the ammal 1t maﬂy
be stated that the various feeding stufts,
have the following effects. Barley pro-
duces the finest quality bacon, particu-
larly when combined with skim milk
feeding as 1s done in Denmark. Oats,
peas and beans also produce carcases with
a high percentage of lean to fat and
with a fat of good consistency. Skim
milk, butter milk and whey in combina-
tion with cereals make good bacon.
Maize, groundnuts and rice by-products
all tend to produce a soft bacon, with an
oily fat. Good pastures or green legum-
inous crops produce good carcases con-
taining a high percentage of lean meat
to fat. Too many succulents, combined
with too little concentrates, produces a
soft bacon, but when used in rational
amounts, succulents can be of great value
for bacon production. Owing to less
effierent extraction of the oil, the oil mill
cesidues produced in East Africa contain
too much o1l and as a result tend to pro-
duce a soft fat in the pig. The fat of
meat meal on the other hand hardens
the fat of the pig.

By aveiding a ration which contains
too much of the soft fat-producing feed-
ng stuffs a PIg farmer can expect to get
good quality bacon so long as he supplies

MARCH, 1936
an adequate amount of protein, particu-
larly at the weaning stage.

Recent experiments in England indi-
cate that the relative proportions of lean
meat, bone and fat is determined by the
feeding at the weaning stage. Good
rations, containing the optimal amounts
of protein and mineral matter cause a
good development of lean meat. On the
other hand underfeeding , or feeding
badly balanced rations at the weaning
age, results in a retardation of muscular
development, and in the final carcase,

*space which should have been filled with
_lean meat 1s occupied by fat.
(Continued from page 412)

The Weather of 1935
Conlblned Wlth lhe som:wha( IOW tem-
peratures were the result of the uninter-
rupted flow of cold and fairly dry air
from the south and south-east.

The “‘short rains” over the greater
part of Kenya started about the roth of
November when a wave of air of greater
moisture content spread from the Lake
Showery conditions appeared over Tan-
ganyika and to the south about the same
time.

A noteworthy occurrence was the on-
set nn 25th and 26th December of heavy
thunderstorms over the greater part of
the country and especially between the
coast and the Kenya Highlands. The
showery conditions persisted until well
into January and were a very welcome
addition to the rainfall in many areas.
The reason for this somewhat excep-
tional weather is still being investigated,
but it was probably the influx of cool
but moist air from the west (possibly the
Altantic) which caused the very unstable
conditions and the resultant rain.
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Mixed Farming in East Africa
I—Grassland and Arable Dairying in Certain Parts of Kenya
Timbora--Molo, Upper Gilgil - Thomson’s Falls, Njoro - Rongai— Subukia

By R. S. BaLtL, Dsp. Agnc. (Cantab.), AL.C.T.A., Agnicultural Officer,
Kenya Colony.

The great increase in dairying n this
country, more particularly in the arable
districts, has called for a close study of
its relation to both arable and grassland
production.

It 1s of great importance ta lay em-
phasis on the fact that improvements in
grassland and feeding must go hand in
hand with improvements in the type of
animals kept. It 1s obviously useless to
ranch high grade cattle on veldt grazing
where perhaps 15 acres are required to
maintain one beast, since the animals
will have to walk too far to obtain the
necessary food, and will therefore be
ncapable of approaching anything like
their maximum production. In contrast,
it 1s obviously useless to expend much
money on the improvement of grazing
and forage crops when a native herd
capable of averaging less than half a
gallon of milk daily 1s being kept. Such
anumals are probably best ranched out,
and 1t may even be doubtful whether it
1s worth while providing any additional
feeding at all, the herd being dried off
in the dry season and calving only when
the rains commence. As the lactation of
such animals 1s usually short it 1s pos-
sible to arrange this fairly easily.

The most important .question that
arises at the outset is therefore as to what
level of production should be the aim
of the average dairy farmer. It 1s pbvious
that in countries such as Great Britain,
where the majority of the milk 1s sold
for liquid sale at a relatively high price,
heavy concentrate feeding is profitable
and there is therefore very little limit to

a herd average. Actually, the high yield-
ing herds averaging over goo gallons
have proved extremely profitable.

In this country, however, where the
majority of the milk must be converted 4
into butterfat at a relatively low higure,
the economic lumit 1s reached before
heavy concentrate feeding has to be
practised. For this reason, the ultimate
aim should probably be a herd average
of about 400 gallons. which 1s llkdy to
rrove most profitable in Kenya. This
evel can be maintained largely by the
use of feeds, both concentrated and
roughage, produced almost enurely on
the farm with perhaps the addition in
the case of the higher yielding cows of
the locally produced relatively cheap oil-
cakes. For producers who are able to sel!
liquid mulk in this country, a higher
level of production may be economic,
but these are of necessity a small
minority.

It 1s obvious that it will require a con-
siderable time to reach this standard,
particularly in areas where disease is rife,
and 1in which it would be unwise to
introduce high-grade stock until the land
had heen thoroughly cleaned up by the
use of immune cattle, fencing and the
dip. The need for a united policy in
“dirty" areas, or even 1n any area where
dairying s expanding rapidly, needs no
emphasis, in order that collective action
may be taken over such matters as
disease control; since even with fencing
and dipping there 1s a risk from non-
immune working oxen and the natural
fauna.

399



THE BAST AFRICAN AGRICULTURAL JOURNAL

Standards such as those mentioned
above can be attained easily without any
loss of constitution in the progeny, and
it is interesting to' note 1n this connection
that one or two farmers who have ex-
ceeded this standard have noted a falling
off in the constitution of the progeny
rendering 1t necessary to revert to the
use of lower-grade bulls so as to restore
some of this lost robustness. Another
advantage of a standard which 1s not
impossibly high lies in the fact that in
many cases fairly large numbers of
animals are required in order to utihize
available grazing, and forage crops which
can be produced at very ?«:w cost. The
use of cattle in the arable areas 1s by no
means confined to their value in produc-
ing ready cash, for, with the falling fer-
ulity of arable lands, there 1s an ever-
growing need for the restoration of
humus either by the use of dung or by
the grazing of arable lands which have
reverted or been sown down to grass,
and the advantage of numbers of cattle
in this case needs no emphasis. A state-
ment such as this latter, may, however,
need modification in certain 3reas such
as the soils rich in humus, such as those
in the Elburgon or Limuru districts,
where land has to be or has been cleared
from tall forest at high cost, or where
it 1s valued at a high ffgun per acre, and
where therefore the farmer will seek to
produce the maximum possible cash
value per cow. These particula: problems
as confined to individual areas, will,
however, be dealt with at a later stage
in this article.

Housing.

There 1s a considerable amount of dis-
cussion at the present time about the
systems of milking and of housing milk-
ing cattle in this country. The use of
portable bails has been recommended in
many other countries and finds wide
application there, but it has very severe
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Jimutations in Kenya. The chief of th
i3, the need for supervision, If a Pcm:.:c
nent bail is erected near the homestead
supervision 1s rendered , particularly
on the mixed farm where farmer has
much other work on hand, and thus
proper attention can be paid to the hand-
rearing of calves. On the other hand, it
1s necessary to ensure that the cattle are
collected in a dry compound for milking,
and are not kept standing about in deep
mud. The dangers to cows of straini
through mud are not often realized;
many cases of abortion have been traced
to this factor alone. Choice of site is
therefore very important in the construc-
tion of the permanent milking shed, and
a metalled road from the fields should
l2ad to the collecting compound, which
should 1tself be paved if possible. Many
farmers will not wish to incur the heavy
expense of paving, where stone is not
readily available, but this difficulty can
be overcome by adopting the principle
of the English cattle yard, by putting in
a quanuty ot fresh htter daily, maize
trash, wheat straw, etc., and allowin
this to accumulate to the height oi
several feet before clearing out. In this
manner the cows are always comfortable
while waiting to be milked, and excel-
lent dung 1s obtained for the arable
lands. A further disadvantage of the
permanent milking bad is the distance
that it may be necessary for the animals
to walk to and from grazing and water,
which 1s likely to affect milking cows
adversely. These difficulties can. how-
ever, in large measure be overcome by
paddocking near the milking unit and
grazing off laid stock (dry cows, heifers,
etc.) further afield. The very important
item .of supervision will therefore in
many cases make a permanent milking
shed essential, and its disadvantages can
in most cases be overcome on the lines

described above.
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The movable unit has its uses, how-
ever, particularly where ranching con-
ditions obtain. It necessitates a fairly
well-watered farm and a travelling hut
minptaor and cooler to follow
round with it. Under these ranching con-
ditions, calves will probably not be hand
reared and therefore absolutely strict
supervision 1s not essential. It 1s neces-
sary that the unit should be complete,
and that the milk should not have to be
transported a long distance to the
separator. There 1s, however, one further
limitation to the portable unit mn this
country, namely, that on certain types
of grazing in particular red oat grass
treading may destroy the grmhnf n-
stead of improving it. On the type men-
tioned there will be a tendency to pro-
duce the course Pennisetum stage,
without carrying it to the final Kikuyu
grass stage. The advantage of the system
lies of course in the fact that the cattle
are always on fresh land, so that paths
and 1cadways are not trodden cut, which
cause wash and erosion.

Having decided on the general scheme
to be adopted, the layout of the farm for
dairying, and the grading up policy (or
a policy of purchasing grade cattle from
the start, this depengmg largely on
disease, food available and other factors),
it becomes necessary to make some choice
of breed. There 1s, of course, a never
ending argument about breeds, but the
position can be’ very briefly summed up
in the words “Choose one bresd and
stick to it', so that the policy may be a
consistent one and the segregation of
bad types may not occu:. It 1s important
to remember, although fairly obvious.
that a big-framed big-barrelled cow ob-
viously requires more feedi and
minerals than a smaller type. Eﬁun 1
always argument as to whether one

should choose a breed the milk of which
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has a high butterfat content, since this
is the main object, or whether one
should choose a heavy milking breed,
rather at the expense of butterfat. In
many cases the two factors balance out
50 that the problem is not of the magni-
tude that 1s frequently stated.

It has been observed duting the past
two dry seasons that grades of the
Channel lslands breeds have their
condition in the most remar man-
ner under verysadverse conditions. This,
however, 1s not necessarily an argument
in favour of these breeds, except possi
under ranching conditions, since feeding
during these adverse periods will be the
main pivot of a farmer's policy. For the
farmer who 1s starting it is obviously
desirable that he shouE‘.l choose a
already well represented in the country,
so that he may have a good choice of
stock bulls and chere can be no possi-
bility of in-breeding. Bearing all these
points in mind, the actual choice will
rest largely on individual preference.
There has been a desire in some areas to
adopt one breed throughout the district,
so that a communal use may be made of
an expensive bull by all the farmers who
would send their best cows to him,
whereas each individual would be unable
to afford such an amimal for himself.
Thus 1s, however, by no means an un-
mixed blessing, as experience in England
has shown, owing to the chance of
spreading such diseases as contagious
abortion, and, on the whole the disad-
vantages probably outweigh the advan-

tages.

This article has dealt hitherto largely
with generalities, capable of application
to any dairying district, but owing to
the very special conditions obtaining in
each area, detailed examination of each
type of grassland, the possibilities it pro-
vides for cattle, and the necessary sup-
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Standards such as those mentioned
above can be attained easily without any
loss of constitution in the progeny, and
it is interesting ta note in this connection
that one or two farmers who have ex-
ceeded this standard have noted a falling
off in the constitution of the progeny
rendering 1t necessary to revert to the
use of lower-grade bulls so as to restore
some of this lost robustness. Another
advantage of a standard which 1s not
impossibly high lies in the fact that in
many cases fairly large numbers of
animals are required in order to utilize
available grazing, and forage crops wﬁl;t
can be produced at very low cost.
use of cattle in the arable areas 1s by no
means confined to their value in produc-
ing ready cash, for, with the falling fer-
tility of arable lands, there 1s an ever-
growing need for the restoration of
humus either by the use of dung or by
the grazing of arable lands which have
reverted or been sown down to grass,
and the advantage of numbers of cattle
in this case needs no emphasis. A state-
ment such as this latter, may, however,
need modification in certain areas such
as the soils rich in humus, such as those
in the Elburgon or Limuru districts,
where land has to be or has been cleared
from tall forest at high cost, or where
it 1s valued at a high figure per acre, and
where therefore the farmer will seek to
produce the maximum possible cash
value per cow. These particula: problems
as confined to individual areas, will,
however, be dealt with at a later stage
in this article.

HousINg.

There 15 a considerable amount of dis-
cussion at the present time about the
systems of milking and of housing milk-
ing cattle in this country. The use of
portable bails has been recommended in
many other countries and finds wide
application there, but it has very severe

limitations in Kenya. The chief of these
is,the need for supervision. If a perma.
- meng bail is | d near the h d
supervision is rendered , particularly
on the mixed farm wher':gn farmer has
much other work on hand, and thut
proper attention can be paid to the hand-
rearing of calves. On the other hand, it
is necessary to ensure that the cattle are
collected in a dry compound for milking,
and are not kept standing about in deep
mud. The dangers to cows of strainin;
through mud are not often realizch:
many cases of abortion have been traced
to this factor alone. Choice of site is
therefore very important in the construc-
tion of the permanent milking shed, and
a metalled road from the fields should
l2ad to the collecting compound, which
should itself be paved if possible. Many
farmers will not wish to incur the heavy
expense of paving, where stone is not
readily available, but this difficulty can
be overcome by adopting the principle
of the English cattle yard, by putting in
a quantuty of fresh litter daily, maize
trash, wheat straw, etc., and allowing
this to accumulate to the height of
several feet before clearing out. In this
manner the cows are always comfortable
while waiting to be milked, and excel-
lent dung is obtained for the arable
lands. A further disadvantage of the
permanent milking bail is the distance
that 1t may be necessary for the animals
to walk to and from grazing and water,
which 1s likely to affect milking cows
adversely. These difficulties can, how-
ever, in large measure be overcome by
paddocking near the milking unit and
grazing off laid steck (dry cows, heifers,
etc.) further afield. The very important
item of supervision will therefore in
many cases make a permanent milking
shed essential, and its disadvantages can
in most cases be overcome on the lines

described above.
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The movable unit has its uses, how-
ever, particularly where ranching con-
ditions obtain. It necessitates a fairly
well-watered farm and a travelling hut
winin&upnntor and cooler to tollow
round with it. Under these ranching con-
ditions, calves will probably not be hand
reared and therefore absolutely strict
supervision 1s not essential. It 1s neces-
sary that the umit should be complete,
and that the milk should not have to be
transported a long distance to the
separator. There is, however, one further
limitation to the portable unit in this

“country, namely, that on certain types
of grazing in particular red oat giass
treading may destroy the gmsslandg in-
stead of improving it. On the type men-
tioned there will be a tendency to pro-
duce the course Pennisetum stage,
without carrying 1t to the final Kikuyu
grass stage. The advantage of the system
lies of course in the fact that the cattle
are always on fresh land, so that paths
and roadways are not wrodden out, which
cause wash and erosion.

Having decided ou the general scheme
to be adopted, the layout ot the-farm for
dairying, and the grading up policy (or
a policy of purchasing grade cattle from
the start, this depending largely on
disease, food available and other factors),
it becomes necessary to make some choice
of breed. There is, of course, a never
ending argument about breeds, but the
position can be’ very briefly summed up
in the words “Choase one breed and
stick to it”, so that the policy may beé a
consistent one and the segregation of
bad types may not occur. It is important
to remember, although fairly obwvious,
that a big-framed big-barrelled cow ob-
viously requires more feeding and
minerals than a smaller type. 'I%\en 1
always argument as to whether one

should choose a breed the milk of which
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has a high butterfat content, since this
s the main object, or whether one
should choos: a heavy milking breed,
rather at the expense of butterfat. In
many cases the two factors balance out
so that the problem is not of the magmi-
tude that 1s frequently stated.

It has been observed during the past
two dry seasons that grades of the
Channel Islands breeds have kept their
condition in the most remarkable man-
ner under very adverse conditions. This,
however, 1s not necessarily an argument
in favour of these breeds, except possibly
under ranching conditions, since feeding
during these adverse periods will be the
main pivot of a farmar’s policy. For the
farmer who 1s starting 1t 1s obviously
desirable that he should choose a breed
already well represented in the country,
so that he may have a good choice of
stock bulls and there can be no possi-
bility of in-breeding. Bearing all these
points i mind, the actual choice will
rest largely on individual preference.
There has been a desire in some areas to
adopt one breed throughout the district,
so that a communal use may be made of
an expenstve bull by all the farmers who
would send their best cows to him,
whereas each individual would be unable
to afford such an amimal for himself.
This 1s, however, by no means an un-
mixed blessing, as experience in England
has shown, owing to the chance of
spreading such diseases as contagious
abortion, and. on the whole the disad-
vantages probably outweigh the advan-
’Jg'.'SA

I hus articke has dealt hitherto largely
with genetalities, capable of application
to any dairying district, but owing to
the very special conditions obtaining in
each area, detailed examination of each
type of grassland, the possibilities it pro-
vides for cattle, and the necessary sup-
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plementary feeding for the maintenance
of milk yields, together with the fodder
crops that can be grown in each area,
must be described. For all districts, how-
ever, silage is likely to prove a very
valuable standby in adverse periods as a
succulent food, correcting the binding
effect of dry grasses, and therefore some
general notes about silage and silage
crops are introduced at this stage.

SILAGE.

One of the chief objects of silage-
making 1s to attempt to preserve in a
mummified . form, for as long periods
as  possible,s the succulent  green
material grown durning the rains.
Great advances have been made n
the technique of silage-making n
Europe in the efforts to preserve the
material in this mummified form with-
out Incurring severe wastage. The most
notable of these 1s the Tor-Silon process
which aims at the sterilization of the
material so that no bacterial action may
take place. This process 1s by no means
perfect at present, and 1s not likely to
be of application to the ordinary pit silo
as used in this country. The chief im-
provement which every farmer can adopt
1s the use of raw cane sugar molasses
when ensiling protein-rich material. This
does not stop bacterial action, but en-
courages 1 on the right lines, so that
the formation of sour-smelling butyric
acids 1s prevented. When ensiling carbo-
hydrate-rich material the addition of
molasses 1s by no means essential, though
desirable in that it controls the bacterial
processes. The practice is to sprinkle on
the molasses in solution at the rate of
i-1 per cent as the pit is being filled.
Failure to make good silage in this
country is due in a great many cases to
a bad choice of site for the pit. Too
often it is placed in such a postion that
water can drain in readily, immediately

“higher altitudes, the oat and

turning all the silage very sour. It should
be always placed where there is no pos-
sibility of uncursion of water. Good slra:e
can be made without chaffing the mat-
erial up, provided it is laid end to end
in the pits, and not just thrown in
higgledy-piggledy. If it 1s carefully laid,
and this applies particularly in the case
of -maize, air will be excluded almost
completely, and a good silage will result.
Of course, it is always desirable to chaff
the crop if E:ulble. particularly where
the acreage that can be devoted to silage
crops 1s limited, since much less waste
will be entailed 1n ‘the feeding of the
material, as the whole of the stem will
be eaten in the case of maize. Although
maize 1s likely to be the chief silage crop
n this country, ybt at the higher alu-
tudes over 7,000 feet crops of oats and
peas grown in mixture or alone usually
yield a heavier tonnage to the acre.
Lugerne also can be ensiled, provided
molasses 1s used as well since, owing to
its high protein content, it is liable to
turn sour if carbohydrate 1s not added

A crop of maize should yield about
10 tons of silage to the acre and, at the
a Or oat
and vetch mixtures should yield at least
8 tons per acre. Maize should always be
planted thicker than the nermal crop for
silage s0 as to prevent it becoming
too stemmy, and should be ensiled when
the cobs have formed and the grain is
just coming into the milky stage. Oat
and pea or oat and vetch mixtures should
be ensiled when the oats are in the milky
stage, and the peas fully in pod, or the
vetches fully in flower. Practically an
crop including grass can be ensiled, wit
the éxception of the Brassica (cabbage)
famuly, which, on account of their high
moisture content invariably yield a sour
evilsmelhing material. If the crop is rich
in protein, molasses should be added as
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has been described above. Most crops are
ensiled when they are flowering and
comuing into seed, for, under these con-
ditiens, the moisture content will not be
excessively high, and the material will

¢ .not turn sour. Napier grass, however, is
. seldom ensiled in a state of maturity and

therefore care should be exercised when
putting it into the silo. Molasses should
be added and great care taken to exclude
all air by heavy treading, and dragging
of the carts through the pit. For purposes
of calculation of size of silage pits, it
may be reckoned that silage weighs from
30-50 lb. per eubte foot, and that an
amumal in milk giving up to two gallons
per day may be fed from 15-30 Ib. of
silage daily, the actual amount depend-
mng on the other foods available. Calves
and younger stock can be fed smaller
ameahtd, for silage 1s a food palatable
and digestible to all classes of horned
stock. Provided the material 15 sweet,
there 1s little danger of it tainting the
milk, and 1t can therefore be fed to the
cows in the milking bails and rationed
to each animal according to its require-
ments. If, however, it has a sour smell,
it 1s hable to taint the milk, and should
therefore be fed outside the milking
sheds. In conclusion, it is perhaps desir-
able to emphasise that, during dry
periods, however much good hay may be
available on the farm 1t is necessary to
provide silage for the cattle in addition,
since some sucelilent food 1s essential in
order to prevent the animals from be-
coming constipated and impacced, and
to maintain the flow of milk.

High-Altitude Rich Forest Sml, Kskuyu
Grass Areas.

Such conditions are to be found at
Elburgon and district, in Limuru, and
other parts. The farms are usu
limited in size, either owing to the higl
cost of land per acre or the cost of
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clearing high forest. These areas have
great potentialities from the point of
view of dairying. Rainfall usually pro-
vides plenty of grass most of the year
round and in fact during the heavy July-
August rains, in the Elbargon district
the disadvantages of Kikuyu grass be-
come most apparent, for there 1s a great
tendency for the cattle to scour very
badly and for blowing to occur, One of
the problems 1s therefore to provide
foods that wgll correct this tendency.
The amount of land available 1s fre-
quently a imiting factor for the reasons
mentioned above. The aim of thefarmer
will therefore be to secure a very high
output per acre and the numbers of his
steck will be limited. Some of the avail-
able land should therefore be devoted in
many cases to growing oat hay to be
used for feeding when the Kikuyu grass
1s very watery, and under these condi-
tions vields of 3 tons to the acre of hay
are obtamed. Lucerne may also be grown
for feeding 0 young stock and dairy
cows, and 1s made nto hay. It 1s essential
to dry it in a store, as, owng to the very
heavy rains it 1s usually not possible to
build 1t round tripods in the field and
dry it in this manner. Irrigation is usually
unnecessary as lucerne will grow prac-
tically the whole year round. Horse
beans can be grown well on these soils,
provided bees are available in the neigh-
bourhood, and these may be crushed up
to make a protein-rich concentrated food
for the stock. The haulm and leaf are
also valuable, since they are rich
in protem. Field peas also grow well,
and quite good results have been
obtamed from inter-planting in maize
where the farms are ot too high for this
crop. A certain amount of silage may
also be made as a provision against the
short dry season and the ibility of
locusts. High yielding cattle can there-
fore be fed almost entirely on foods
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plementary feeding for the maintenance
of milk yiélds, together with the fodder
crops that can be grown in each area,
must be described. For all districts, how-
ever, silage 1s likely to prove a very
valuable standby in adverse periods as a
succulent food, correcting the binding
effect of dry grasses, and therefore some
general notes about silage and silage
crops are introduced at this stage.

SILAGE.
One of the chief objects of silage-

making is to attempt to preserve In a
mummified form, for as long peridds
as  possible, the succulent ‘green
material grown during the rains.
Great advances have been made m
the technique of silage-making n
Europe in the efforts to preserve the
material in this mummified form with-
out mcurring severe \A‘aslagt. The most
notable of these i1s the Tor-Silon process
which aims at the sterilization of the
material so that no bacterial action may
take place. This process 1s by no means
perfect at present, and 1s not likely to
be of application to the ordinary pit silo
as used in this country. The chief im-
provement which every farmer can adopt
is the use of raw cane sugar molasses
when ensiling protein-rich material. This
does not stop bacterial action, but en-
courages 1t on the right lines, so that
the formation of sour-smelling butyric
acids 1s prevented. When ensiling carbo-
hydrate-rich material the addition of
molasses 1s by no means essential, though
desirable in that it controls the bacterial
processes. The practice is to sprinkle on
the molasses in solution at the rate of
"i-1 per cent as the pit 1s being filleds
Failure to make good silage in this
country is due In a great many cases to
a bad choice of site for the pit. Too
often it is placed in such a postion that
water can drain in readily, immediately

turning all the silage very sour. It should
be always placed where there is no pos-
sibility of incursion of water. Good st::
can be made without chaffing the mat-
erial up, provided it is laid end to end
in the pits, and not just thrown in
higgledy-piggledy. If it is carefully laid,
and this applies particularly in the case
of -maize, air will be excluded almost
completely, and a good silage will result.
Of course, it is always desirable to chaff
the crop if E(:‘tble. particularly where
the acreage that can be devoted to silage
crops is limited, since much less waste
will be entailed in ‘the feeding of the
material, as the whole of the stem will
be eaten in the case of maize. Although
maize 1s likely to be the chief silage crop
n this country, ybt at the higher alu-
tudes over 7,000 feet crops of oats and
peas grown in mixture or alone usually
yield a heavier tonnage to the acre.
Lugerne also can be ensiled, provided
molasses 1s used as well since, owing to
its high protein content, 1t is liable to
turn sour if carbohydrate 1s not added.

A crop of maize should yield about
10 tons of silage to the acre and, at the

"higher alutudes, the oat and

a or oat
and vetch mixtures should yield at least
8 tons per acre. Maize should always be

planted thicker than the nermal crop for
silage 50 as to prevent it from becommg
too stemmy, and should be ensiled when
the cobs have formed and the grain is
just coming into the milky stage. Oat
and pea or eat and vetch mixtures should
be ensiled when the oats are in the milky
stage, and the peas fully in pod, or the
vetches fully in flower. Practically an

crop including grass can be ensiled, wit

the exception of the Brassica (cabbage)
family, which, on account of their high
moisture content invariably yield a sour
evil-smelling material. If the crop is rich
in protein, molasses should be added as
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has been described above. Most crops are
ensiled when they are flowering and
coming into seed, for, under these con-
ditions, the moisture content will not be
excessively high, and the material will
not turn sour. Napier grass, however, 1s
seldom ensiled in a state of maturity and
therefore care should be exercised when
putting it into the silo. Molasses should
be added and great care taken 1o exclude
all air by heavy treading, and dragging
of the carts through the pit. For purposes
of calculation of size of silage pits, it
may be reckoned that silage weighs from
30-50 lb. per eubic foot. and that an
animal in milk giving up to two gallons
per day may_be fed from 15-30 Ib. of
silage daily, the actual amount depend
mng on the other foods available. Calves
and younger stock can be fed smaller
ameoafitd, for silage 1s a food palatable
and digestible to all classes of horned
stock. Provided the material 1s sweet,
there 1s httle danger of it tainting the
milk, and 1t can theiefore be fed to the
cows in the milking bails and rationed
to each animal according to its require-
ments. If, however, 1t has a sour smell,
it 15 hable to taint the milk, and should
therefore be fed outside the milking
sheds. In conclusion, it is perhaps desir-
able to emphasise that, during dry
periods, however much good hay may be
available on the farm it is necessary to
provide silage for the cattle in addition,
since somie succulent food is essential in
order to prevent the animals from be-
coming constipated and impacted, and
to maintain the flow of milk.

High-Altstude Rich Forest Sosl, Kskuyu
Grass Areas.

Such conditions are to be found at
Elburgon and district, in Limuru, and
other parts. The farms are muaﬂZ
limited in size, either owing to the hig
cost of land per acre or the cost of
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clearing hiéh forest. These areas have
great potentiahities from the pont of
view of dairying. Rainfall usually pro-
vides plenty of grass most of the year
round and in fact during the heavy July-
August rains, in the Elbargon district
the disadvantages of Kikuyu grass be-
come most apparent, for there i1s a great
tendency for the cattle to scour very
badly and for blowing to occur.”One of
the problems 1s therefore to provide
foods that will correct this tendency.
The amount of land available 1s fre-
quently a himiting factor for the reasons
mentioned above. The aim of theTarmer
will therefore be to secure a very high
output per acre and the numbers of his
stock will be limited. Some of the avail-
able land should therefore be devoted in
many cases to growing oat hay to be
used for feeding when the Kikuyu grass
1s very watery, and under these condi-
tions vields of 3 tons to the acre of hay
are obtained. Lucerne may also be grown
for feeding to young stock and dairy
cows, and 1s made into hay. It 1s essential
to dry it in a store, as, owing to the very
heavy rains it 1s usually not possible to
build 1t round tripods in the field and
dry 1t in this manner. Irrigation is usually
unnecessary as lucerne will grow prac-
tically the whole year round. Horse
beans can be grown well on these soils,

rovided bees are available in the neigh-
Eourhood, and these may be crushed up
to make a protein-rich concentrated food
for the stock. The haulm and leaf are
also valuabfé, since they are rich
in protein. Field peas also grow well,
and quite good results have been
obtained from inter-planting in maize
where the farms are not too high for this
crop. A certain amount of silage may
also be made as a provision against the
short dry season and the possibility of
locusts. High yielding cattle can there-
fore be fed almost entirely on foods
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grown on the farm, with the possible
exception of a small amount of purchased
cake for the heaviest milkers. Under
these conditions a somewhat higher level
of milk production than for more exten-
sive farms should be aimed at owing to
the hmited amount of land frequently
available. All the land will be paddocked
so as to keep the Kikuyu grass well
grazed, and 1t is desirable to have sheep
to follow the cattle, to keep the grass
grazed down ughtly.

It may be desirable to establish a cer-
tain amount of Australian Rhodes grass
in parts of these areas, chiefly for use of

the cattle during very wet periods, and*

also for cutting for hay. Feeding under
these conditions does not present a great
problem owing to the very wide variety
of crops that can be grown.

High-Altitude Red Oat Grass Areas—
Soils of Low to .‘\:(‘vd_\'(‘ "L‘Y!l’lh‘.
This type is probably typical of a

very large area ranging from 7,000 to

over 10,000 feet, up to the limits of the
settled areas and embraces such areas as

Molo, Mau Summut and Timboroa,

Thomson's  Falls and  Upper Gilgil.

There 1s often a fairly prolonged dry

season, J“\i ‘hl‘ gral”lg })fl’xnls V(’ry

F\’(IIIIJY ,)H)l\l\"“\. N’H(h Uf lhl’ lan({ 1S

primarily suited for large scale ranching,

for heavy grazing tends to destroy the
red oat grass herbage. giving a coarse

Pennisetum stage in its ;)Iacc. In many

parts of these areas, 1t 1s possible to estab-

lls,l K\k“\‘ll ngM })) very lltlvv con-
centration of stock (in order to raise the
humu. content of the soil to the high
level required by this grass) and tread-
ing. but this may also entail destroying

a considerable acreage of oat grass in the

vianity of this heavily stocked land.

Furthermore, the concentration of stock

required to produce Kikuyu grass is also

likely to be very heavy and on the poorer
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soil types it will probably be necessary
to manure it heavily with boma manure
when oncz established. There 1s some
doubt therefore as to whether it 1s likely
to be a practicable proposition to estab-
lish Kikuyu grass on the poorer soils by
treading out the veldt with heavy cattle
concentration. The position may be
summed up by saying “it may require
more cattle to carry the Kikuyu grass
than the Kikuyu grass will carry cattle.”

Apart from the question of the intro-
duction of Kikuyu grass, the use of
exotic grasses shows promise in the
highest of these areas, that is of 8,500
feet and over. These are sown down on
arable land, usually old wheat land that
has become infected with *“Take-all”, or
alternatively land may be ploughed up
for the purpose. The most promising
grasses to date have proved to be Italian
ryegrass, perennial ryegrass and cocks-
foot, also Austrahan Phalans tuberosa,
and their yields under grazing conditions
have proven satisfactory.

For the lower imits (below 8,500 feet)
of this high alttude area of poor fertility
a large number of grasses are sull unde:
trial: results to date however indicate
that Australian Rhodes grass 1s likely to
be of considerable use and may take the
place of the other exotic grasses men-
tioned for the higher limits; Panicum
mazximum (guinea grass) 1s another of
those grasses sull unde: trial which
shows promuse, though 1t 1s not possible
yet to be as definite as in the case of
Rho&ies grass.

The further problem connected with
these areas is usually that of the supply
of water and the distance the stock have
to walk to and from water and milking
1s often very considerable. However, in
most cases large catchment areas are
available, and the construction of dams
offers great possibilities. The use of port-
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able milkmg outfits in this area would
of course be highly desirable, but great
care must be exercised that the oat grass
1s not trodden out and the coarse
Pennisetum stage brought in.

The dry season 1s of varying duration
and intensity throughout these areas 1s
usually most intense at the lower limit
of altitude in the class of district under
review. Reverted arable lands in these
areas, which have often been devoted to
wheat, usually go back to mixtures of
Kikuyu grass and other mdlgrnous
couches, which will provide saustactory
grazing. A method commonly adopted 1s
to sow the last crop on a field in oats as
usually the grass herbage seems to come
in most readily under this crop, and with
least growth of weeds. Kikuyu grass can
be established in this manner much more
readily than by the concentration of
stock on the veldt itself. if necessary also
it can be planted from runners before
the land goes back to grass. Its successful
miaintenance will depend on heavy graz-
ing aiiil concentration of stock at night.
Tﬁe Agricultural  Officer in charge
Grassland Impiovement has dealt fully
with the subject of the establishment of
Kikuyu grass in an article published in
the Empue Journal of Experimental
Agnculture, Vol. 3, No. 10.

Abundant hay can be inade for the
dry season from the veldt, provided 1t 1s
sufficiently level and free from mole
hulls, etc., to enable a mower to be used.
The best practice is to mow the land
once and then to allow the grass to grow
again, so that the second cutung is used
for hay: in this manner the grass cut for
hay will all be fresh. Veldt hay must be
made quickly, as the swathe 1s always
very thin. It should be gathered up into
windrows the same day it is cut, and
then put into “pikes” to dry out. If it
1s not won in first-class condition a cer-
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tain amount of salt, about 10-20 lb. per
ton of hay, should be introduced as the
stack is built, scattered in layers on the
stack. The type of veldt prevalent in
this area probably does not average more
than about 8 cwt. of hay to the acre.
Veldt hay should always be stacked in
as large stacks as possible so as to induce
a slight heat which improves the quality.
It 1s very common to hear that anymals
will not eat veldt hay, and this 1s nearly
always due to the fact that 1t has la

in the field too long, and become badly
bleached. Unless i retains its green
colour when put into the stack, 1t s
fairly certain that 1t will be of httle
value, if any, except as a source of useless

fibre.

In these areas succulent foods for the
dry season will largely comprise silage
made from mixtures of oats and peas o
oats and vetches. For this purpose the
oats should be sown down at the rate
of about 35 lb. per acre, and the rus
drilled in them about three weeks later
at 70-80 lb. per acre. The whole may
then be cut together when the oats are
flowering and the peas in full pod. Alter-
natively the two crops may be grown
separately, when the usual seed rates for
these crops would be used. Purple vetch
1s also a valuable crop for including in
mixture for silage or 1t may be cut for
hay. It 1s usually sown at the rate of
‘bout 26 Ib. per acre, and a light seeding
ol vats should be included with 1t so as
hold up the inaxture of crors and pre-
vent the matenial from balling on the
fingers of the mower. Napier grass can
be grown satsfactorily only at the lower
limits of these areas, as it usually suffers
severe damage from frost at higher alt¥
tudes, and grows slowly. The kales and
cabbages can also be grown in these dis-
tricts, the damage from sawfly caterpillar
which almost precludes their growth at
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lower altitudes not being .so severe, al-
though hable to be quite appreciable. A
word of warning s, however, necessary
with regard to these crops. Owing to the
fact that they may have a certain number
of drying leaves on them when fed, it
1s quite common for the milk to become
tainted particularly with cabbages, which
will of course lead to degrading of the
cream. Further, some of them, such as
rape have tended to become bad weeds
of arable land in these areas due to the
rapidity with which they seed. A farmer
preducing hiquid milk 1s however well
advised to grow the kales, since they
impart a yellow colour to the milk giving
it an appearan(‘t 0‘ gfc-" rldlnm.

One other forage crop 1s worthy of
mention for these areas and that s
Hubam clover. Its chief value lies in s
great drought resistance, although it
does not produce a very heavy bulk of
herbage to the acre. It grows very
slowly at the start, but can be cut several
times although usually considered to be
only an annual. Farmers often state that
it 1s unpalatable to cattle, but once the
animals have become accustomed to it
they relish 1t very much. It may be
necessary to add a dilute solypion of
molasses to the Hubam clover the first
tume 1t 1s fed so as to encourage them
to take 1t. It has the advantage of being
highly laxative, a most desirable char-
acter in the dry season for correction of

the effects of the veldt herbage.

The conclusions with regard to these
red oat grass areas may be briefly
summed up by stating that development
is required on the lines of improving the
water supply by means of dams, by the
improvement of grazing either by en-
couraging the use of exotic grasses
planted on arable lands or by the estab-
lishment of Kikuyu grass. The indigen-
ous veldt must be kept from being over-

grazed as far as possible by mere efficient
utihization, this tactor being largely eon-
trolled at present by water supply, so
that off-lad stock may graze in rotation
over the whole area witheut concentrat-
ing too heavily on any one part of it.
Finally silage crops must be provided for
the dry season, and 1f possible oat and
veldt hay in addition. The possibilities
of the use of portable milking outfits
must also be explored bearing 1n mind
the limitations of the system. In its
natural state most of this grazing will
carry about one beast to 5-6 acres. The
unimproved veldt might he dgscribed as
being fair “store” grazing. It should be
remembered that most of these areas are
highly suited to sheep (Kent or Romney
Marsh) and the value of them as “fol-
lowers™ on reverted arable lands 1s great.
It 15, however, essential to keep such
weeds as the forget-me-not out of the
land to prevent damage to the wool. It
must again be emphasised that the suc-
cessful management of these reverted
arable lands will depend largely on heavy
grazing and stock concentration, without
which the herbage will revert (o a more
or less useless series of volunteer grasses.
It is probable that i the areas ofrlowtr
fertility, it 1s not a practicable proposi-
ton to establish Kikuyu grass on veldt
by stock concentration. Under rich soil
conditions, however,” this practicc may

be justified.

Lower Altitude Areas wsth Prolonged
Dry Season.

The unimproved veldt in these areas,
which are typified by the Rongai Valley,
comprises largely red oat grass whicz
on treading and heavy grazing, gives
place to star grass. Derelict arable Fands
revert to a mixture of star grass and
Rhodes grass, the latter predominating
on the lava ash type of soils, but on other
soil types a far balance is maintained.
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Where the soils contain a large amount
of soda, however, the star grass is the
predominant grass, and this particular
soil type invanably yields the best graz-
ing, and 1s usually an exceptionally good
fattening grass. The chief problems in
these areas are very prolonged droughts
which may lead to overgrazing of the
pastures. For this reason the carrying
capacity of the pastures can never be
as high 1n actual practice as 1t could in
theory, for probably much of the grass
on the soda soils would carry a beast
to 2 acres were it not for this llmmn§
factor of drought. The inadence ol
dfourhl 1S uncertain fof. ﬂplrt fl’om [h(
usual rather prolonged dry season, dry
periods occur at odd intervals. It 15 essen-
tial to be prepared at all tumes in these
districts for an adverse period, and for
this reason silage 1s a great standb{.
Good hay can alse be cut, particularly
off the reverted arable lands, and
Napier's fodder grows exceedingly well.
The Brassica crops are very difficult to
establish on account of the sawfly, and
yields from lucerne are usually very poor,
unless the crop can be irngated, Which
1s not usually practicable. A large range
of exotic grasses have been tried in these
areas, the most suitable of which has
proved to be the Australan strain of
Rhodes grass. All the English grasses
have proved unsuitable on account of
the high evaporation, and man{ others,
such as Phalarss tubernsa, Paspalum dila-
tatum, Bromus margmatus, have proved
incapable of withstanding the losig dry
season and intense evaporation. Other
indigenous  and exotic gv::scs from
Kitale and elsewhere have been tried, of
which molasses grass, Golden Timothy
and Bracheana spp. have shown great
drought resistance. It is doubtful, how-
ever, whether any of these species are
likely to prove superior in feeflmg valug
to the grasses indigenous in Rongai
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tself. Two other grasses, Cenchrus
csharss and woolly finger grass are show-
ing fair promise undclrl Ron i
tions, but they are sull in the expen-~
mental stage and concrete recommenda-
tions cannot as yet be made about them.
Chuef reliance must therefore be -
on indigenous grasses, which are ex<
trcmelyggood, and the ifitroduction
possibly of a° certan amount - of
Australian Rhodes grass as hay and
frazmg. The _ reversion of arable

and in this area provides a cheap M’
practicable means of securing Lwd btw |
ing, although it is probably desiral to

plant star grass in these areas before the
land goes back, so that a good cover
may be rapidly obtained. It is also desir-
able to plant a certain acreage of such
land with Napier grass which may be
used for grazing purposes in addition to
cutting 1t as a green forage. Hubam
clover does well mn this locality ow;:g
to its very great drought resistance,

Uba cane s likely to prove its value as
a succulent and highly palatable forage
crop, the only drawback being that its
growth is slow as compared with Napier
grass. Trials have been made of certain
varieties of pumpkins, and these have
yielded satisfactorily in a dry year. Al
though the feeding value 1s not high,
yet, since they can be stored for two
months or so, they are of great value as
an extremelv succulent food, and also
save a certain amount of water, which
may in itself be of value in the dry
season. The milking unit in this area
will lly be a per t one, this
being determined largely by the water
supply, which is the limiting factor in
dairying, although results from boring
have shown that it may be possible to
increase the of water availabl
for cattle. If dams are constructed in this
area it is absolutely essential to provide
heavy overhead shade so as to lessen the
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evaporation from them in the dry season.
Shade hth:lso most important for the
cattle in this district-owing to the intense
heat of the sun during the day, and the
indigenous thorns provide in most cases
a very good shade cover. On reverted
arable land, however, it may. be neces-
sary to provide and plant spegial shade

trees and belts, as yields of milk are -

nearly always reduced if the cattle have
to stand out in the sun during the -heat
of the day. With reference to concen-
trated foods, maize, soya beans, and
linseed can all be grown successfully in
the area. Oags are usually unsausfactdry
on account of the very small amount of
kernel in the grains, but good crops of,

barley can be grown, and thistmay be "

utihzed in mixture with other foods as
concentrates. It 1s worth noting also
that owing to droughts and other causes
a considerable amount of very low grade
wheat has been grown in these areas in
the past two years. Such wheat 1s rich
in protein, and its only drawback as a
cattle food s its sticky nature so that
it should not comprise more than a
quarter of the concentrate ration. While
on this subject, a note on the preparation
of concentrated foods may be not out
of place. The cereals, oats, barley and
wheat when fed to cattle are best crushed
or rolled and should not be ground into
a meal, this.applies particularly to wheat.
Maize on the other hand should be
gristed into a coarse meal, but should
not be fed kibbled as it will pass straight
through the cattle in this state. It is
much better to grist maize coarse than
to feed 1t in the fine state usually associ-
ated wtih posho, and it costs less to pre-
pare it in this manner. Beans and linseed
are best fed crushed, and at all times it
1s desirable to feed beans in some form
to both young and adult bulls, as it is
popularly supposed to increase their fer-
tility. When crushing linseed, it is
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adyisable to incorporate some maize- as
well, otherwise it will tend to stick on
the plates owing to the exudation of the
oll. Every dairy farmer should use a
mill fitted with rollers so as to be able
tou:;:ll':hot crush the cereals, this being
m heaper and requiring less power
than grinding. With the imgroducn‘:) of
hammer lﬂ:su possible to grist maize
on the cob, and. this forms an excellent
food for dawry cattle as past of their con-
centrated ration, being less sticky in
nature tham maize by itself.

The problems in these lower altitude
areas may be summed up briefly by say-
mgd (hfal adequate ef:lxow.n'cm must l):z
made for unexpected d 1ods, in
addition - to “the ordmarr;’ mmn
which is' of severe intensity. Both re-
verted arable lands and paddocked
indigenous grassland yield good grazing,
of high stock-carrying ca cty, the
limiting factor being rainfall. The area
15 fortunate in that a wide range of
forage and fodder crops can be grown,
the most important being Napier grass
and maize for silage. In addition, foods
suitable for feeding as concentrates can
be grown on a farrly wide scale, and
roung stock particularly grow out much

tter than they do on the high oat grass
veldt, where they nearly always fall ira(k
in condition when first-weaned. unless
heavy additional feeding is practised.
The reverted arable lands in the wetter
parts of this area tend to grow a large
amount of bush and scrub and, nnless
this 1s attacked from the start and
rigorously uprooted, may eventually des-
troy the grazing almost completely and
render the land very costly to bring back
into cyltivation.

The three main types described above
are representative of the majority of
grazing throughout the area under con-
sideration, but everywhere intermediate
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types are to be found. Thus the (yﬁz
described as being representative of the
drier lower altitude areas 1s modified con-
siderably in wetter areas such as parts of
the Subukia Valley, where growth s
much more rapid, and a considerable
number of forage bushes such as Inds-
gofera spp. and Crotalania spp. appear in
the grass herbage. The star grasses and
couches in this area are often to be found
in mixture with Kikuyu grass on re-
verted arable lands, and the mixture 1s
found to be highly laxative during the
rains so that much the same problems
arise as in the pure Kikuyu grass areas
described above, necessitating corrective
feeding during the rains. Again, in the
drier areas of the Subukia Valley, the
incursion of young thorns and Mule-
lishwa makes use of much of the avail-
able natural grazing and appears to
increase very rapidly as grazing becomes
more concentrated. In such districts it
is probably advisable to make use of
some of the reverted arable lands for
paddocking purposes, and to ranch the
veldt with store stock. In the Njoio
district. where the red oat grass-Kikuyu
grass succession is very slow indeed and
requires much more t:me and concentra-
tion than at the }igher altitudes, and
even then 1s retarded by the slow growth
of the grass itself, indigenous grasses
have proved very promising: in particu-
lai Austrahan Rhodes has been successful
and alsn Phalar . tuberosa with a low
stooling lucerne as a possible leguminous
constituent. In this area, howevar, much
use can be made of reverted arable lands
which yield a  useflul herbage very
rapidly, in fact Kikuyu grass appears to
persist on them as long as the aerated
conditions of semi-arable cultivation
persist and heavy concentration of stock
1s practised.

A further type of grazing is to be
found on the lava ash Menengai soils
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‘where arable lands revert to a mixture
of Kikuyu and Rhodes grass and in-
digenous clover during the rains, the
latter predominating atter a few years.
In these areas close paddocking of such
lands has_proved very benehcial apd
farmers who previously had been afraid
of Nakuruitis can now feed dairy cattle
in these paddocks, provided an adequate
"“ncxal Supplﬂ‘nent (On(alnlng iron 1s
supphtd also. =

All these types of grassland are, how-
ever, merely Intermediate between the
three chief types described above, and
the gradation from one to the other can
usually be traced. Thus the Menengai
type of grassland can be traced as 1t
gradually passes into the Rongai type,
and the star grasses make their appear-
ance in the Rhodes grass herbage of the
derelict arable lands, and Kikuyu grass
disappears completely. The problem of
forage crops in these intermediate areas
is readily solved since their range 1s in
nearly every case widened to include
those of the type both above and below
them. Thus at Njoro 1t 1s possible to
grow Napier grass, oat and vetch and
oat and pea muxtures, Hubam clover,
kales if necessary, soya beans, maize,
linseed, etc., so that feeding problems
are fairly readily solved.

The work hitherto carried out in these
areas has therefore shown the broad lines
on which dairying may be developed,
in these areas the methods of grassEcnd
improvement to be adopted, and the
fUrng' crops Sulled w [h! rtsch(AVc
{istricts. Our knowledge 1s not, however,
by any means complete at this stage, for
it 1s essential to make some determina-
tion of the feeding walue of the grasses
both indigenous and exotic at different
times of the year and under different
conditions of rainfall. Until some esti-
mate of these values is obtained, it will
be impossible to determine accurately the
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correct rations for feeding to cattle at
different times of the year and these can
only be suggested on very broad lines
and very tentatively m the present state
of our knowledge. It 15 a little difficult
to apply figures from other countries
where such work has been carried out
for there 1s known to be a very wide
variation in feeding values, influenced
by chimatic and soil factors. A few suit-
able rations for the areas described above
are appended below but their imitations
are obvious and they are put forward
purely tentatively.

The importance of feeding minerals
to cattle needs no emphasis in this
country, and many farmers are now
wondering whether some of the difficul-
ties they meet with in getting their cows
to hold to the bull may not be due in
part at least to the inherent deficiency in
minerals of all foods fed. Although there
is no definite information on this point
yet 1t 1s possible that 1t may have some
bearing on this subject. There 1s a very
large loss annually at present due to this
dithculty of getting cows in calf, and it
1s not infrequent to find 40 per cent of
the cows dry and laid off. For this reason
farmers are tending to serve their heifers
very young, as there is little doubt that
they are easier to get into calf in this
manner, and provided they are given a
reasonable dry period before the second
calving and~have been fed as heifers,
do not appear to be permanently stunted
or to cease growing. The whole question
requires further eluadation.

The most important minerals are salt,
phosphate, lime, 1odine and iron, the
latter particularly on lava ashes. It is best
to incorporate thes constituents in a mix-
ture, as if rock salt 1s fed alone, 1t 1s
liable to be stolen by natives. For heavy
yielding cows and heifers with first calf,
some phosphate should be included in
the concentrated ration fed. One farmer

MaRcH, 1936
known to the writer doses all his heifers
frequently with phosphate, so as to en-
sure that they receive an adequate
amount. This has of course a further
advantage in that the animals become
accustomed to being handled and are
therefore much less likely to be difficult
at calving time and to hold up their
milk. Animals probably do not receive
sufhicient handling in this country prior
to calving, with the result that their legs
have to be tied when milking. An animal
standing 1 an uncomfortable position
with legs tightly tied will probably hold
up the last few drops of milk, and
stripping will not be so satisfactory as if
she was standing comfortably. Such
minor points all tend to shorten a lacta-
tion, and due attention should be paid
to them.

I HIGH ALTITUDE MOIST KIKUYU
GRASS AREAS

(This type of country being suitable for deeper

mulking cows. Live weight of milking cows
assumed to be 9 cwt.)
Rains
Milking Cows Bulling and Incalf

Heifers
Roughage and grazing  Crazing (limited)
(hmited) 4 5 1b. Out Hay,
5-7 Ib. Ont Hay 4 Ib. Lucerne Hay.
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HiGH YieLpiya Cows (e, Cows IV over
3uallons) CONCENTRATE MixT1URE AS FOnLows
2 parts Budancod Dairy
Cubex
Fedd 31b from 14 3 Hy purts Ground Nut
gallons. — Over 37 1§ part< Crus
gallons 34 Ib. per |1 purt Crosh
wallon. 1 purt Bran
Note.  Luwsoed cake i more palatable thnn
simsun or groundnut.  Groundnat,” howeyer,
contains the highest percentng: of protem and
1w therefore often the best value for money
1. RED OAT GRANS VELDT
Raixs
Bulls and Iy calf
Heifrrs

b Outs
I Muize

Milking Cows

Roughages
“Grazing. Veldt, and re Feed concontraten
verted arable lands muxture oo heefers
(5 Ib. Veldt Huy of close 1o culving and
cattle ure scouring eattle ang con

dition or growing
slowly -2 4 Ih. nux-
tir

Bualling Heifers and

Heifers Close tu Calee

Concentrates Concentrates
2 parts Crushed Onts 1} part= Sunsin and
I part Crushed Barley

Milking Cows

Croundnut Cak.

{ part Bran 2 parts Crushied Out=
I part Sumsum and I opmrt Crushisd Barloy
Groundnut Cuke § part Brau

Feed 3 1b. per gallon for cows over 2 pnllons

DRy Seasos

3 4 Ib. Lucerne

Concentrates
1} parts Crushed Maize
1 part Crushed Oats
{Wheat)
1 part Sesame  and
Ground Nut Cake
4 part Bran

Concendrates

I part Crusbed Beana
I part Crushed Oats

2 parts Crushed Maize

4 part Bran

Feed 3 1b. per gallon over 2 gallons.

Dry Neason

Crazing

15 20 Ib. Silage

35 Ib. Oat Hay

2 3 Ib. Lucerne Hay

Concentrates
1} Ib. Sesame and
Ground Nut Cake
2 parts Crushed Maize
1} parts Crushed Outs
| part Bran

Girazing

10 1b. Silage

4 5 Ib. Oat Hay
2-3 Ib. Lucerne Hay

Concentrates
4 Ib Daly concen-
trates as above

Feed 3 1b. per gallon over 1} gallons,
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Crazing Girnzing

20 1b. Nilage 10 b, Nyl

-8 1b. Veldt Huy or 5 7 1. Onat Hay or

45 Ib. Oat Hay Veldt Hay
Congentrates Concentrates

2 parts Crushed Onts Anirals close to ealy

I part Crushed Barlc, . 4 1. of mixtare

1} parts Simsim and s whove

Groundnut Cake
I part Bran
3 1b. per gallon over 2 gullons

L LOW ALTITUDE AREAS
HEVES
Milking Coun
Urazing (Veldt and
Napier Grass)
2 gallons and over 3 b

Heifers

Girnzing

4 1b. to heiters clow

per gallon calving
Concenirabed Concentrated
Misture Muiture

1 part Pea Meal 2 parts Crashed Maizo

1 part Crushed Soya 1 part Pea Moal
Bean or Sunflower 1 part Crushed Sova

2 parts Crushed Maize  Bean

I part Crushed Barley § part Bran

I part Bran

MagrcH, 1936

Duy SeasoN
Grazing Grazing
15 20 1h Silag 10 1b Silage
5 Ibhe Pen Haulin tor 3 5 Ib. Pea Haulm (or
Soya Bean or Cow Soyn Bean or Cow-
pew Hay) pua Hay)
OR
15 1. Napier Griss
O Ib. Silage
Cluncentrutes
2 parts Crushed Muize  Concentrfles as above
1§ parts Sunfiower
I ffart Pra Moal
1} parts Crusbed Birley
I part Bran

It 1s not claiged that ¢hé& abeve rations
are scienufically accurate,snor do
cmbedy all the foods that it is possible
to grow in these different areas. Untl

» more exact information 1s obtained with
regard to the feeding value of the prasses,
it will be impossible to attam™ scientific
accuracy in the feeding of cattle. Several
of the rations are probably wnnecessarily
extravagant for feeding where the grass
is richi i proten, as after the first flush
of the rains. There are, however, certain
points to be observed when feeding con-
centiated foods to dairy stock and which
should be remembered when rations are
being made up. Bran is essentially a milk
stmulant particularly after calving, but
it will not maintain the yield of a cow
throughout a  lactation, and should
therefore always constitute a percentage
only of the ration throughout the lacta-
tion. Broad bran particularly and also
erdinary bran are extremely valuabkle in
maintaining a good state of digestion in
the milking cow.

The existing low prices for wheat
~ffals make it easy to use bran at the
"'kS'.".‘ time 1n ‘h?k concentrate rations,
and some dairy farmers may wish to
include pollards  in  their concentrated
foods for this reason also. In this latter
connection, however, 1t is important to
remember that the concentrate ration of

(Continued on page 368)
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correct rations for feeding to cattle at
ditferent tumes of the year and these can
only be suggested on very broad lines
and very tentatively in the present state
of our knowledge. It 1s a little difficult
to apply hgures from other countries
where such work has been carried out
for there 1s known to be a very wide
variation in feeding values, influenced
by climatic and soil factors. A few suit-
able rations for the areas described above
are appended below but their imitations
are obvious and they are put forward
purely tentatively.

The 1mportance of feeding munerals
to cattle needs no emphasis in this
country, and many farmers are now
wondering whether some of the difficul-
ties they meet with in getting their cows
to hold to the bull may not be due in
part at least to the inherent deficiency 1n
minerals of all foods fed. Although there
1s no definite information on this point
yet 1t 1s possible that it may have some
bearing on this subject. There 1s a very
large loss annually at present due to this
dithculty of getting cows in calf, and 1t
is not infrequent to find 40 per cent of
the cows dry and laid off. For this reason
farmers are tending to serve their heifers
very young, as there 1s little doubt that
they are easier to get into calf in this
manner, and provided they are given a
reasonable dry period before the second
calving and have been fed as heifers,
do not appear to be permanently stunted
or to cease growing. The whole question
requires further elucidation

The most important minerals are salt.
phosphate, lime, 1odine and iron, the
latter particularly on lava ashes. It 1s best
to incorporate thes constituents in a mix
ture, as if rock salt is fed alone, 1t 1s
liable to be stolen by natives. For heavy
yielding cows and heifers with first calf,
some phosphate should be included n
the concentrated ration fed. One farmer
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known to the writer doses all his heifers
frequently with phosphate, so as to en-
sure that they receive an adequate
amount. This has of course a further
advantage in that the amimals become
accustomed to being handled and are
therefore much less likely to be difficult
at calving tme and to hold up their
milk. Animals probably do not receive
sufficient handling in this country prior
to calving, with the result that their legs
have to be tied when milking. An animal
standing i an uncomfortable position
with legs tightly tied will probably hold
up the last few drops of milk, and
stripping will not be so satisfactory as if
she was standing comfortably. Such
minor points all tend to shorten a lacta-
tion, and due attention should be paid

to them.
I. HIGH ALTITUDE MOI
GRASS AREAS

= type of conntry beng suitable for deeper
Live weght of milking cows
assumed to be 9 cwt)

KIKUYU

(T

ke cows

RaINs
Bulling and In calf
Hefers
Roughage and grazing  Grazing (hmited).
(himited) 46 1b. Oat Hay.
5 7 Ib. Oat Hay 4 Ib. Lucerne Hay.
3 4 b Lucorn

Milking Cous

Concentrates Concentrates
1} parts Crushed Maize | part Crusbed Beans
I part Crushed Oats | part Crushed Qats
(Wheat 2 parts (rushed Maize
L -ymrt Sesame  and  § part Bran
Ground Nut Cake
4 part Bran
Food 34b. per gallon over 2 gallons,

DRy SEAsoN
Cirnzing Crazing
15 20 0b. Silage 10 1b. Silage
5 1h. Oat Hay 4.5 1b. Oat Hay
2 3 Ib. Lucerne Hay 2 3 Ib. Lucerna Hay

C'oncentrates
4 Ib Daily concen-
trates as above

Concentrates
1§ b Sesame and
Cround Nut Cake
2 purts Crushed Maize
1§ prts Crushed Oats
| part Bran

Feed 3 1b. per gallon over 14 gallons.
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HIGH YTELDING Cows (1o, Cown giving over
3rallons) CoNCENTRATE MIxT1 KE As FONLOW S
2 part~ Balanced Dairy
Cubwen
Feed 30b from 1} 3 14 purts Ground Nat
wallons Over 30 14 parts Crashesd Oata
gallons 34 1h. per |1 part Crishosd Maiz
allon 1 part Bran

NotE. - Linsoed cake i more palatable than
simsin or groundnut Groundnut, however,

contains the highest percentage of protem and

i therefore often the best valie for maoney
I RED OAT GRASS VELIDL
Rains
Milking Cowe Bulla and I calf
Heifers
Roughages
“Grazing. Veldt, and re- Feod concentrated
verted arable lands mixture too heifers
(5 Ib. Veldt Huy of close to enlving and

cattle afe scouring) enttle g

rocon
Ltion or growing
showly 2 4 1b mix
tir

Mulking Coww RBulling Herfors and

Hetfers Cloae to Calie

Concentrates Concentrates
2 parts Crushed Onts 1] ports Sunsim and
I part Crushed Barley Groundnnt Cuke
4 part Bran ! parts Crushied Outs
I part Sunsim anid I part Crvishesd Barl
Groundnut Cuke 4 prit Brw
Feed 3 1b. per gallon for i aver 2 mnllons
Dicy SEasos
Grazing Grnang
20 1b Silage 10 b, Silug
5-8 1b Veldt Hay or T oIb. Oac Hay oor
4-5 lb. Oat Hay Vel Hay
Coneentrates Coneentrates
2 parts Crushed Oat~ Animads close to caly
I part Crushed Birley m, 4 lb. of muxtur
1} parts Sunsim and s uboy

Groundnut Cake
1 pact Bran
3 1b. per gallon over 2 i

L LOW ALTITUDF kA
Raixs
Milking Cows Heyoon
Grazing (Veldt nd Cirnziag
Napier Grass)
2 gallons and over 3 1b. 4 1b. to heifirs clos to
per gallon
Concentrated

calving

Concentrated
Mrture Mirture

1 part Pea Meal 2 parts Crushed Maize

1 part Crushed Soya 1| part Pea Moal
Bean or Sunflower 1 part ¢ rushed Sova

2 parts Crushed Maize  Bean

1 part Crushed Barley § part Bran

1 part Bran

MarcH, 1936
vy Seasos
v Girnzing
200 1b Ntlage 10 1h Silagze
b Pew Haulio tor 3 5 1h. Pea Huulin (or
Sova Bean or Cow Boyn Bean or Cow
pea Hay ) pea Hay)
UK
15 Ib. Napier Grnss
10 b, Silag

Concentrutes
2 parts Crashed Maize  Concentrbos us above
1§ parts Sunflower
| part Pea Meal
14 parts Crashed Barley
I part Brau

It is not claimed that the abeve rations
e saentfically accurate, nor do they
cmbedy all the foods that it is possible
to grow in these different areas. Unul

= more exact information is obtained with
regard to the feeding value of the grasses,
it will be impossible to attain” scientific
accuracy in the feeding of cattle. Several
of the rations are probably wnnecessarily
extravagant for feeding where the grass
is rich in protein, as after the first Hush
of the rains. There aie, however, certain
points to be observed when feeding con-
centrated foods to dairy stock and which
should be remembered when rations are
Feing made up. Bran is essenually a milk
imulant particularly after calving, but
it will not mamtain the yield of a cow
thronghout a lactation, and should
therefore always constitute a percentage
only of the ration throughout the lacta-
tion. Broad bran particularly and also
ordinary bran are extremely valuable in
maintainng a good state of digestion in
the nulking cow.

The existing low prices for wheat
offals make 1t easy to use bran at the
pres:nt ume in these concentrate rations,
and some d.llry faimers may wish to
include pollards in their concentrated
foods for this reason also. In this latter
connection, however, it 1s important to
remember that the concentrate ration of

(Continued on page 368)

411

5\




THE EAST AFRICAN AGRICULTURAL JOURNAL

The Weather of 1935

MARCH, 1936

(Continued.)

A summary of the weather of the first
half of the year was given in the last
issue, and the following notes conclude
this brief survey.

Ranfall.—The table given below
Sho\h's how lhe rllnfﬂll Vlrled from ‘hf
normal in the various parts of East
Africa: —

Maxumiw Faris

In & Month

Kabale

Mus
M

In July the rainfall was generally con-
iderably below normal in all districts.
In August, the eastern half of Kenya
and northern Uganda received more and
')\l Yl'”\J][\L{l‘f 1(\‘ lha“ l\OfmaI,

Other months were, generally speak-
ing. normal, with the exception that in

~

Decembet the country from the coast up
to the Highlands received rather more

rain than usual.

The greatest falls in one day as re-
ported to the Meteorological Service
were 5.96 inches on 29th November at
the Beresford Hospital, Meru, in Kenya,
6.26 inches on 13th November at
Entebbe in Uganda, 7.72 inches on 13th
September at Ngara in Tanganyika, and
4 inches on 1st August at Chwaka in
Zanzibar.

Tempemruvr.—Temperalun did not
depart markedly from normal, although
some low night temperatures were re-
corded generally in July. The highest
and lowest temperatures recorded at
“Second Order” stations were : —
KENYA-

Max. 92 F. on 24th and 25th December in

Mombasa.

Min. 38 F oi 29th July in Limuru.
UGANDA

Max. 94 F. on 10th and 21st Decemb. i it

Soroti.

Min. 41 F. on 1sth July in Kabale.
TANGARYIKA

Max. 97.5 F. on 29th October in Mozhi.

Min. 36.7 F. on i4th July in Mbeva.
ZANZIBAR

Max. 94 F. on 6th. November

Min. 6.3 F on 28th fuly.

Pressure—The apparently character-
istic pressuic  distribution  over Dast
Africa, with low pressure over the l.ake
and comparatively high pressure over
eastern Tanganyika and the Kenya
Highlands has persisted with  munor
change throughout the year, and the
absolute variation in pressure has been
small.

Weather.—The dry conditiens in July
[(Continued on page 395)
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Straightening the Pull on the Plough: How to Ease the
Burden on the Back Oxen*

By *

Next time you go to the land, just
give attention to the hind oxen in your
plough. When the whole span, except
the hind oxen are inspanned, let twe ar
four boys hold up the hind yoke t& the

height of the necks of the Hind oxen,*

and then let the span pull. Now ]udﬁc
for yourself what weight bears on the
necks of the poor hind oxen.

Now watch the hind oxen closely,
when inspanned, and see if bhe‘y exert
any strength in pulling; you will find
they are carrying and not pulling. And
when turning at the headrakes, at every
turn, the hind oxen have to keep the
plough in the furrow for a few yards or
at least a few feet, while the whole span
pull on the plough in another direction.

The whole thing boiled down 15 this :
You lift the lever so many notches to
get the depth of ploughing. The hind
oxen hift the head of the plough, even if
1t is at a certain tangent, by lifting the
chain forming the line of draught or line
of force or whatever you may call it, and
you have to add a few notches on the
lever to compensate for this, and natur-
ally add a few pounds weight on the
already over-burdened hind oxen. =

Proof: When you are ploughing a
certain depth, loosen the trens or coupl-
ing riem on the hind yoke and see if
the plough does not go in deeper

“That's why”, somebody~ says, “I
make the hind ‘trens’ so much longer.”
Yes. it makes the weight on the necks
of the hind oxen lighter, but the fact
remains, they carry and don't oull, for
if they pulled, they would still lift the
chain and also step on the oxen in front.

*Reprinted from The Farmers’

‘B.C."

And, another thing: You force the
plough in with the lever; the draught as
it s tries to hift the plough out, and this
results i heavier draught, and undue
wear on the underside of the poipt of
the share, and unnecessary étrain op the
4)luugh, rrek‘chams. yoku and oxen.

Exwpa CHAIN HITCH.

Now something worth trying 1s this :
Take an extra length of chain—say, a
front chain—and hitch it on the hook
of the main chain, in such a position
that the overall length of the thin chain
thus hooked on, 1s equal to the distance
from the hooking place to the first rins
in the main chain. Now tie the hin
yoke to the ring of the extra chain and
from this ring also suspend the main
chain with a riem or short piece of chain,
14 to 18 inches long according to size
of oxen.

The carrying weight 1s thus distri-
buted between four oxen, and is not
borne by two only; furthermore, it 1s
much less. But do this to one plough
only, at the time when you fit new

shares. Remember 1t 1s gomg to cost you

Sh. 5/6 extra for the extra chain.

Now when you start ploughing,
don't be disheartened, because for the
first day or two you will not get your
hind oxen to pull, they are accustomed
to carrying and cannot realize why there
1s nothing to carry, and in the excite-
ment they forget to pull. They are
almost human, and it will take some
tune before they will realize that their
owner 1s getting humane, and has
actually spent Sh. 5/6 to make things
easter for them. But have parience. In a

Weekly, of 3oth October, 19{5.
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day or two they will not only realize but
wurl appreciate and start pulling, and,
what's more, that whole span will step
out, because for the colossal sum of
Sh. 5/6 you have acquired the pulling
power of two extra oxen, and eliminated
the resistance on the shares, equal to
almost the carrymg power of two oxen.

SAVING OXEN AND SHARES.

But this 1sn't the end of the story.
Keep on with the one plough only, and
in a few weeks' time mark the improwv,
condition of these two perplexed hind
oxen m compatison with your other hind
oxen. Then hgve a look at the wear of
the shares and don't ‘be surprised 1f you
have saved more than Sh. §/6 worth
on wear of these shares enly. [ im not
saying anything about wear on bushes.
wheeg and mou'dboards.

Also note, that it 1s much easier for
the hind oxen to steer the plough at the
headrakes. Be careful not to make the
connecting riem so long that the hind
oxen can [rlp over lht main (hlll\ in
turning.

If you have carried your experiment
so far, | won't be surprised if you zrtnd
Sh. 5 6 on each of your units, and not
only on ploughs, but also on harrows,
dam scrapers and even on implements
with poles or disselbooms.

MaRrcH, 1936

The only difference here is the hind
cxen are hitched to the disselboom and
the span should pull on a chain, hitched
as far back as possible, under the dissel-
boom.

Before | forget. When hind oxen get
used to pulling when hitched this way,
they will not pull otherwise: the span
will simply force their heads into the
ground.

(Condsnued from page 352)

The Conversion of Cotton Seed into Compost
and the Disposal of Surplus Cotton Seed
could be turned into some 400 tons of
compost which 1s ample to manure 200
acres of land annually. One can visual-
ize the possibilities of ginneries prepar-
ng compost manure lhroughoul the
year, for even in the wet season a skele-
ton staff has to be maintained, and dis-
'rlhlmng it to cotton growers In the
vicinity. The destruction of cotton seed
especially in the viainity of a township
is also a difficult problem which often
becomes a nuisance to the inhabiants,
besides being wasteful of a valuable
supply of nitrogen. Such a crop as ramie
might prove a profitable proposition
when planted close to the gmnery,
where it could be constantly supplied

with compost manure.
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Mulches

By CoLIN MAHER, M.A., Dip. Agnc. (Cantab.),
Otficer, Kenya Colony.

Dust MULCHES.

A well-known agricultural scientist’

once rel“lrkcd [hal fafmefs and Pll“leh&
in less advanced agricultural countries
are of necessity generally ten or fifteen
years behind current thought n agricul-
tural science, and that scientfic workers
are apt to meet with the ghosts of for-
gotten theories during converse with
farmers.

This observation is in no instance
more foraibly true than in that of the
question of the use of dust mulches.

Effect on Conservation of Water.

Fifteen years ago the theory was still
taught that water moved upwards in the
soil in a system of minute capillary tubes;
by the blocking of the unffx)ces of these
tubes by surface cultivation, 1t was con-
sidered that loss of moisture from the
soil could be prevented.

While the last word on the subject
by no means has been said, soil physicists
of to-day no longer hold to the capillary-
tube hypothesis for upward movement
of water in the soil—which had at least
the ment of simplicity—but explain the
movement by means of complicated
mathematical formulae which describe
the stresses set up in the water films in
the irregular pore spaces. The question
is made stilll more complex by the neces-
sity to take into account the physical
properties of the colloidal particles of the
soil.

How far, then, 1s the farmer able to
conserve moisture by the establishment
of a dust mulch? The results of experi-
ments at Rothamsted described by B. A.
Keen go to show that, for all practical
purposes, capillary movement of mois-

AILCT.A., Agncultural

ture 1s ineffective once th

has fallen below 35 cm. (e14w|ar::;1e1;vle:
course sand, 70 cm. (28 inches) in fine
sand and 80 cm. (32 inches) in heavy
loam. Elsewhere Keen discusses whether
mulchlng can ha;/‘ahy effect on the con-

servation of moislre and his conclusions
may be quoted in full : —

" ... The behaviour of
mulching can be summarized :.;llfdhwun“:
Water loss from the sorl takes place lhmugl’;
the vapour phase. Three cases can be recog-
nized, depending on the followin -
ditions : 8 con
(a) The water table 1s near the surface,
which s kept moust by nse of
water. Evaporation takes place by
direct diffus.on into the air almost
s from a free water surface, the
water loss being replaced by up-
ward movement from the lower
layers and eventually from the
water table.

(b) Under the conditions of (a), 1f evap-o.
oration is very rapid and the soil 1s
of fine texture, the evaporation loss
may exceed the upward water
supply. In this case. the top layer
will first dry out. The depth of thus
layer will increase until its -
creased resistance to diffusion of
water  vapour has lowered the
evaporation rate to a value that
can be supplied by the upward
water movement from the water
table. If the soil has a very fine
texture, the upward supply of
water will be very slow, and the
ulumate depth of the dry layer
will be greater. In each case the soil
becomes ‘self-mulched’. The same .
effect 1s produced if the mulch is-
creatgd with. implements.

(c) Where no water table exists w.thin,
say. 6 feet of the surface, and the
soil texture is uniform, the soil
moisture tends to distribute itself
at a umform moisture content over
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day or two they will not only realize but
\«J! appreciate and start pulling, and,
what's more, that whole span will step
out, because for the colossal sum of
Sh. 5/6 you have acquired the pullin
POWCI Of two extra oxen, md tllmlnl(

the resistance on the shares, equal to
almost the carrying power of two oxen.

SAVING OXEN AND SHARES.
But this 1snt the end of the story.

Keep on with the one plough only, and
in a few weeks' tume mark the improv
condition of these two perplexed hind
oxen m comparison with your other hind
oxen. Then have a look at the wear of
the shares and don't be surprised if you
have saved more than Sh. 5/6 worth
on wear of these sharcs enly. [ 1m not
saying anything about wear on bushcs.
whcet and mou'dboards.

Also note, that it is much easier for
the hind oxen to steer the plough at the
headrakes. Be careful not to make the
connecting riem so long that the hind
oxen can trip over the main chain in

turning.

If you have carried your experiment
so far, | won't be surprised if you Tend
Sh. 5 6 on each of your umts, and not
only on ploughs, but also on harrows,
dam scrapers and even on implements

with poles or disselbooms.

The only difference here is the hind
cxen are hitched to the disselboom and
the span should pull on a chain, hitched
as far back as possible, under the dissel-
boom.

Before | forget. When hind oxen get
used to pulling when hitched this way,
they will not pull otherwise; the span
will simply force their heads into the
ground.

(Contsnued from page 352)

The Conversion of Cotton Seed into Compost
and the Disposal of Surplus Cotton Seed
could be turned into some 400 tons of
compost which 1s ample to manure 200
acres of land annually. One can visual-
1ze the possibilities of ginneries prepar-
ing compost manure throughout the
year, for even in the wet season a skele-
ton staff has to be maintained, and dis-
!rlbulmg 1t to cotton growers in the
vicinity. The destruction of cotton seed
especially in the viainity of a township
is also a difficult problem which often
becomes a nuisance to the inhabitants,
besides being wasteful of a wvaluable
supply of nitrogen. Such a crop as ramie
might prove a profitable proposition
when planted close to the ginnery,
where it could be constantly supplied

with compost manure.
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Mulches

By CoLIN MAHER, M.A., Dip. Agnic

. {Cantab.), AlLCT.A, Agncultural

Otficer, Kenya Colony.

Dust MULCHES.

A well-known agricultural scientist”

once remarked that farmers and planters
mn ICSS advan(ed agncu'lural countries
are of necessity generally ten or fifteen
years behind current thought in agricul-
tural science, and that scientific workers
are apt to meet with the ghosts of for-
go(len (heorlES durmg converse “nh
farmers.

ThIS Obs(rv]“u" IS N no Instance
more foraibly true than in that of the
question of the use of dust mulches.

Effect on Conservation of Water.

Fifteen years ago the theory was still
tiught that water moved upwards in the
soil 1n a system of minute capillary tubes:
by the blocking of the onf?ﬂ's of these
tubes by surface cultivation, it was con-
sidered that loss of moisture from the
soil could be prevented.

While the last word on the subject
by no means has been said, soil physicists
of to-day no longer hold to the capillary-
tube hypothesis for upward movement
ot water in the soil—-which had at least
the ment of simplicity—but explain the
movement by means of complicated
mathematical formulae which describe
the stresses set up in the water hlms in
the irregular pore spaces The question
1s made still more complex by the neces-
sity to take into account the physical
properties of the colloidal particles of the
soil.

How far, then, 1s the farmer able to
conserve moisture by the establishment
of a dust mulch? The results of experi-
ments at Rothamsted described by B. A.
Keen go to show that, for all practical
purposes, capillary movement of mos-

;urc 1s ineffective once
s falle clow 35
b en {b‘]o“ 35 ¢m. (14 inches) in
ur{x s.;m. 70 <m. (28 inches) in fine
I\am and 8o cm. (32 inches) in heavy
oam. Elsewhere Keen discusses whether
mulching can haviany effect on the con:
rvation of moisre and his conclusions
may be quoted in full:
The behaviour of soil

mulching can

the water level

s under

S

Water foss from the ‘:0“:‘["::;'::4 h“ s

i place through
apour phase. Three cases can be recog

nized, depending on the following con-

ditions :

(@) The water table 1s near the surface,
which 15 kept moaust by nse of
water. Evaporation takes place by
direct diffus.on into the arr almost
as from a free water surface, the
water loss being replaced by up-
ward movement from the lower
layers and eventually from the
water table.

(b) Under the conditions of (a). 1f evap-_
oration is very rapid and the soil is
of fine texture. the evaporation loss
may exceed the upward water
supply. In this cuse. the top layer
will first dry our. The depth of ths
layer will increase wnul wts n
creased resistance to diffusion of
water  vapour has lowered the
evaporation rate to a value that
can be supplied by the upward
water movement from the water
table. If the soil has a4 wvery fine
texture, the upward supply of
water will be very slow, and the
ultimate depth ,J the dry layer
will be greater. In each case the soil
becomes ‘self-mulched’. The same
effect 1s produced if the mulch is
created with implements.

() Where no water table exists w.thin,
say. 6 feet of the surface, and th~
sol texture 1s umform. the soil
moisture tends to distnbute its-|f
at a uniform moisture content over
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the soil. The actual moisture con-
tent, 1s according to Show's experi-
ments, about equal to that called
the 'field water capacity’ by Wid-
stoe and McLaughlin in their
studies of water movement In
irngated soils. At this moisture con
tent movement of water is exceed
ingly slow. Evaporation at the sur
face causes excessive drying out of
the soil as in (b). but with no up-
ward movement of water. In this
stage mulching by cultivation 1m
plements has no direct effect n
conserving soil moisture.”

It is evident that no material differ-
ence can be made by dust mulching to
the amount of moisture which 1s retained
in, for example, a coffee plantation. It
appears that the soil will become “self-
mulched”’, eventually to a depth of some
30 inches; but thereafter the coffee trees
will continue to draw their moisture
frem greater depths, perhaps even from
25 much as 16 feet from the surface.

The writer corresponded in 1934 with
the Imperial Burean of Soil Science,
Rothamsted, on this subject and the
following are extracts from a review of
werk on soil mulches which was sent
by the Bureau:—

“A test of the moisture saving efficacy
of the cultivation mulch has been carned
out recently by West at Gnffith, New South
Wales.

The soil to a depth of zf) cm. was a
brownish-red sandy loam. A band of dark
reddish-brown. 8lay occurred at 23-43 cm.
and immeduately above this a small *hard-
pan’. 3 cm. thick. The pan consisted of a
sinall amount of highly-dispersed colloidal
matetial. Below 43 cm. the soil was en-
nched with limestone, pfftly in th: form
of concretions

A number of small plots were wngated
with sufficient water to soak to a depth of
at least 6 feet. after which the plots were
dug to a depth of 10 cm., and the mulch
<o formed maintained untl the end of the
experiment. The plots were covered during
rain so that none fell on them. and no
vegetative growth was permitted.
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It was found that after a period of thirty
days the mulched plots contained the
equivalznt of 5.26 mm. of water more than
the untreated plots. After twenty-three
weeks in the hot season the difference was
equivalent to 3.39 mm. of water. The
greater part of the excess in the mulched
plot was found in the clay band at
23-43 cm. depth.

West concludes that the effect of the
mulch on moisture retention 1s very limited
and of no practical importance. In connec-
tion with this experiment it is of interest
t> mention the conclusion reached by
McCall from his study of a great number
of experimental results in U.S.A. He found
that in measuring the value of the cultiva-
tion mulch in relation to natural precipita-
tion. where both retention and “absorption
come into play, the efficacy of the mulch
appears to be shight or negative. Where,
however, the mulch effect 1s measured
solely as a retentive agent as, for instance.
after irrgation, the evidence is unanimous
that its eff=ct 1s positive in saving moisture

King has carried out simular tests on red
soils of volcanic ongin in Queensland cane
fields. A culuvation mulch was compared
with one of cane trash and sacking. He
found that ten days after a rainy spell the
first o0t of soil on a plot which had been
left fallow and untouched except for weed
ing had lost by evaporation the equivalent
of 0.6 inches, and the mulched plot, sur-
face hoed to a depth of 2 inches, lost 0.55
inches more rain than the trash covered
plot. so that the effect of cultivation
appears to be very small. On these soils
he concludes that a cultivation mulch 1s of
Lttle benefit. On the othes_hand. the trash
mulch, apart from repressing weed growth
and conserving 8 per cent more moisture,
increased the percolation rate of moisture
w1 the soil and hence lowered erasion losses.

One gathers the impression from the re-
sults of a number of other tests of this
kind that the chief value of the cultivation
mulch lies in the destruction of weeds and
the resulting conservation of the moisture
which they would transpire if left to grow.
More success appears to attend the use of
trash, straw anrvegzublc debris . . "

B. A. Keen also notes an experiment
by Call and Sewell in Kansas on a silt
loam soil. Four plots were studied: (a)
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cultivated 3 inches deep; (b) cultivated
6 inches deep; () uncultivated and weeds
allowed to grow: (d) uncultivated but
weeds removed by shallow scraping. The
experiments included a year of heavy
rainfall (45 inches January to September,
1915) as well as one of much less pre-
caipitation (18 inches, January to Septem-
ber, 1914).

The results obtained showed that in
1914 weeds transpired moisture equiva-
lent to 7.28 per cent from the whole
depth of 6 feet, but there was least loss,
not from the mulched plots but from
the bare surface. In the wet year the
plots all behaved alike.

The problem of whether to establish
a cultivation mulch or not 1s of interest
not only to the coffee grower but to the
maize farmer. Some interesting results
are quoted by Wallace and Bressman for
experiments on maize carried out at
Kansas : —
Average Yield
per acre over 7
years period

Ordinary cultivation 47-0 bushels.
Ordinary cultivation, plus one

horse cultivation as con-

sidered necessary 46.7

Ordinary cultivation, plus one

horse cultivation every ten

days . 458 "
No cultivation, weeds scraped 46.6

Wallace and Bressman add further
that: —

“At the llinois station, as an average
of nine years, keeping the weeds scraped
off with a hoe without stirring the soil
gave a yield of 48.9 bushels. as compared
with 43.3 bushels for three shallow culti-
vations. In the years of plentful summer
ranfall, the three cultivations usually
yielded somewhat better than shaving the
weeds off with a hoe, but in years of low
ranfall, 1t seemed that killing the weeds
without stirring the soil gave the highest

ield. In another Illinois experiment lastin
{or six years, it was found that, on

which was not fertibized, hoe-scrap
Com el g e than ory
ferei %:wu
fertilizer was added, . the hoe-
scraped ¢orn  yielded 55.6 bushels per
acre, as compared with 58.1 bushels
blade cultivated corn and 59.5 bushels for
shovel cultivated corn. These Illinois ‘ex-
periments indicate that on ordinary corn
belt soil, cultivation 1s useful only in so far
as 1t kills weeds and that in dry seasons or
:)Irl\"sotb \va‘l‘nxh are I?y“ least bit low in fer-
y, culpvation, venti
roots from feeding on ':'h: 2 o‘l’ng ﬂu:hum:;
rich surface soil, causes positive damage
except for theVweed killing.”
The results of these experiments
to indicate that maize cultivations shou!
be deep only until the maize is about a
foot high, but that subsequent cultiva-
tions, whether by ox-cultivator or by
hand, should be mere surface scrapings.
In practice an exception to this rule per-
haps may be made when maize 1s show-
ing signs of yellowing following heavy
rains and water-logging of the soil:. at
the risk of damaging the roots of the
maize, a deeper cultivation down the
centre of the rows may sometimes be
advantageous in order to bring about
better aeration of the soil and so the en-
couragement of nitrification.

g

Up to the present no mention has been
made of the phenomenon of soil cracking
which, though not of great importance
n temperate regions, is of great signifi-
cance on some tropical soils especially,
in East Africa, on the heavy chocolate
volcanic loams upon which much of the
coffee 1s planted. If the soil is not culti-
vated, cracks several inches wide and
many feet in depth often develop in the
dry season: not only does this cracking
damage the roots of the coffee trees but
loss of moisture must occur around these
cracks to depths far below the top 30
inches which constitutes the natural

barrier to upward movement and loss 9[‘ »)
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water. Evidently it 1s necessary for every
coffee grower, if he 1s not employing a
vegetative mulch, to carry out such cul-
uvations as he knows from experience
to be necessary to prevent the excessive
development of cracking and to kill all
weeds while doing the minimum amcunt
of damage to the rcots of the coffee trees.

Effect on Sosl Temperatures.
Another part played by dust mulches
1s the insulation the soil below the
surface layer fromgthe fieree heat of the

sun. This is no Jnmimportant role when
it 1s rememberzd that the soi! surface n

|
| Atk
TEMPERA
| TuRE ‘

Hot, sunny day, 20th June, 1910 30 1

- |
Cold, cloudy dny, 27th Junw, 1910 ’ 18

East Africa, according to Vageler, inay
reach temperatures of 84 to0 86" C. The
highest surface soil temperature recorded
by Kirkpatrick and Milne was 73.4° C.,
registered between the rows of bushes in
a wide-spaced (10 feet by 10 feet) coffee
plantation. Such high temperatures are
not only.prejudicial to activity of coffee
roots, for instance, which prefer to work
in the cool, moist, kumic soil of the
tropical forest, but are akove the
opttmum for the activity of the soil
bacteria. Waksman states that the activi-
ties of some of the most important soil
organisms become marked at tempera-
tures above 10° C. with an optimum at
25 . Nitrification takes place at 15° to
40 C., the optimum being at 35 or a
little higher.

While most of the present knowledge
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of soil bacteria is derived from work
carried out in countries in temperate
regions, 1t is improbable that beneficial
soul bacteria are active at the higher tem-
peratures attained during the day by the
unprotected soil of or plantations
in Bast Africa. At the same time con-
siderable destruction in matter
probably occurs through moerganic oxida-
tion in the heated soil.

Figures are quoted by Russell which
show the effect of the -reduction of the
temperature of the soil by the establish-
ment of a soil mulch:—

TeEMPERATURE OF Bare Som

R —-l ntouched a ;H}n?noe Sti;«;bAyA!m
TSR N I N
| |
35 | 30-5° | 27 ' 31-5° | 208" | 265
‘i 16:3 " 155°

176 J 16-7

It 1s probable that more striking
figures would be obtained from a similar
experiment carried out in the tropics but
the wrter 1s not aware of any data of
this nature having been obtained in East
Africa. In any event the maintenance of
a shallow dust mulch from this point of
view might be expected to be beneficial
both to the ¢ roots and to the
activity of the soil bacteria.

VEGETATIVE MULCHES.

The Effect on Sosl and Moisture.

The great value of mulches of dead
vegelative matter as a means of improv-
ing the soil and of conserving moisture
1s well known and grass mulching is
being increasingly used in plantation
gracticc in East Africa. A recent article
y Martin in this Journal reported the
excellent results on coffee yields in

48
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Uganda ;buund by the use of vegeta- , be to the serious detriment of the coffees
tive mulches; incidentally the apub_d‘ Incidentally mulching of other crops than
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also  showed lhcﬁcomu:hubb ﬁee.:::l;}l:rmnu pine-
moisture from soil caused through crops,. rves more
the transpiration of weeds. s ¢ ﬁm in Kcny':“:rcully during the
Mulching of coffee soils was €arried dryseason. The ing of pmrum

out in Mysore over thi . to encourage ~ more
this may probably be attri-

il
it
£

in Kenya Berwees Berweex
A grass mulch rapidly rots down and 9.7.32 AND | 24-9:32 axp
the hstu. " rapicly ated with 21.7.32 3:10.32
the soil largely th the activity of :d..:mmic_
insects. Erosion in shambas even i v
on steep may be prevented com- Sentimsetre 1
ple b{ use of a mulch, whether l:f:m .| 4010 | 2397 | a0 | 2390
ely covering the ground or onl Lowest .. | 130°| 140° | 120° | 14-8°
i Owemats rews. Cautifer ig soqui Rag. .. [W@| orinr| o
however, with regard to the thickness of 5 Centimetres :
s i Hi .. | a1 e
e T b e ot Loem | 1o | Tl T
on a dry soil may prevent the rain from Range R0 eriier] T
reaching the soil so that the coffee 15 Contimetres ; ) . ] ]
actually may suffer from t The J00S o ITew | lede| tos | toee
thickness of the mulch be -:: Range | e} 1| e 1e

It will be observed that the tempera-

the soil is prevented. ture of the soil under the mulch was

M th-f‘b:d- always markedly lower than that of the
ing roots of the coffee to turn to the cool, bare soil. Only in one case, however,
moist, rich conditions to be found in the that of the second series at 15 cm. depth,
rotting lower of the mulch. It is was a lower minimum temperature regis-
evident that subsequent sudden aban- tered under the’mulch than under bare

earth and the range of the temperature
fluctuations was markedly less under the
mulch at all depths; the lowness of the
temperature relative to that of the bare
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“arth was particularly noticeable at the
surface. Kirkpatrick comments: “It is,
therefore, reasonably certain that even
in the hottest weather the temperature of
a soil under a mulch of this nature would
not exceed 30 at 1 cm. and would be
correspondingly  cooler at  greater

depths.”

It 1s plain that one great benefit of
mulching 1s likely to be, therefore, the
maintenance of the surface soil at a
reasonably cool temperature at. which
bacterial activity, far from being in-
hibited, 1s nearly at 1ts maximum. The
roots of plants such as coffee alsé are
able to make active growth in the con-
genial conditions afforded by a mulch
as has been mentioned previously. On
the other hand increased activity of the
soil organisms ‘with increased nitrification
probably occurs at night time since the
surface soil does not chill off so rapidly
ner does the temperature fall so low as
in a bare soil.

(Continued from page 371
The Establish and Mai of a Pure
Supply of White Sesame Seed

be hidden away in the middle of the
sheaf and escape notice. As a safeguard
against this it may be found necessary to
invert (‘J(h \}i\'Jf in turn over a SJI]'
cloth, before passing 1t 1o the threshing
floor. A good deal of seed runs out of
the pods when a sheaf 1s inverted and
the presence- of a coloured plant 1s at
once betrayed by the conspicuous
coloured grains amongst the white unes.

Once an 1ssue of pure seed has been
made to the cultivator, this method of
roguing (1.e. the rejection for seed pur-
poses of any sheaf containing coloured
seed) will be open to him. At present he
cannot use 1t because even in areas pro-
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ducing white /yellows 1t 1s rare to find
a sheat which 1s free frain coloured
plants. But start him off with a crop
which 1s pure except for an odd coloured
plant here and there, and the cultivator
ought to be able to pieserve a pure seed
supply for himself without having to re-
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enough and quick enoughi tor the densest
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Passion Fruit Products*®

By H. D. POoork, Associate Chenust
Chenustry and Sols, U.S
INTRODUCTION.

The passion fruit industry in South-
ern California has gradually increased
from a plot of nearly an acre, set out
about 1926 by the late Dr. H. K. W.
Kumm at Pacitic Beach near San Diego.
to JPP"U)I“]J‘L’I} .;‘? acres, most \)t “'hlkh
1s located at Kista, an inland city 8 m:les
€ast 0{ L‘l’l'.]n&ld(’. [)l K\H”IIL an ex-
‘)I(“’er J“\{; missionar ) \nl’]U
acquainted with passion fruit in Austra-
lia, New Zealand and Africa, started an
experimental planting of nearly hity
varieties, only about ten of which bore
edible fruits. A year or two before his
death in August, 1930, he set out 6 acres
of Passiflora edulis at a place 12 miles
north of San Diego. This in the passion
fruit variety that had proved most saus-
factory in Austraha. Since rhen there has
been a steady 1Acrease n acreage and
number of growers. The growers have
forimed an qganization | nown as the
Passion Frint Co operauve Association,
which handled about 140 tans of fruit
during 1934 at it< plant located at Vista.

became

America, including the United States,
is regarded as the home of many of the
species of passion fruit: the best coamer-
cial variety, Passiflora edubs. onginated
in Southern Brazil. The industry 1s well
estiblished in Australia in the States of
New South Wales, Queensland and
Victoria, having been started in the
latter place in 1892, according to Farrell.
The fruit 1s popular there. It 1s caten
as fresh frui, as a dessert, and as a
flavour for sirups, beverages, ice cream,
confections, pastries, jams, etc. Consider-
able quantities of the pulp and juice are

. Food Kesearch Diiision, Bureaw of
Department of Agniculture.

l'«\i)orlfl{, (’SF‘:(lJ”) to l..“gldl\k‘. }:llll( Uf
the Passiflora edulis 1s about the size of
a large plum, the colour changing from
green to a dark glistening purple. almost
black, as 1t matures. Each fruit contains
on an average 150 speckled black seeds
surtounded by a  gelatinous orange-
coloured acid pulp, enclosed in a shell or
hull about ' xth inch thick. After har-
vesting, the shell tends to dry out and
shrivel soemwhat, but the dc]lgh‘ful
flavour and odour of the pulp 1s un-
atfected. This flavour has been likened
t¢ 1 combimation of pineapple, guava,
mango, apricot and strawberry.

['he fruit grows on an evergreen vine
that starts to bear in the second year,
but dees not come into full beang unul
the nifth or sixth year. According to
Farrell, an acre in Victoria containing
200 vines will yield an average crop of
sbout 6,800 1b. The wvines produce
two main crops: in California the first 1s
in Apnl and the second, which 1s much
the larger. in luly and August. Frum
however s grthered in small quantities
as late as December. As the vines are
susceptible to frost, only selected loca-
tions that ars known to be protected are
planted. The passion fruit received its
hame froin a fancied resemblance of the
parts of b tluwer to the mstruments of
Christ's crucithixion.

Although the Australians and Englist
consuine ldl;:l‘ q”‘]“ll[ll‘\ ot .h( {'L‘I'
pulp without reinoving the numerous
seeds, the tendency 1 this country was
to discard them, perhaps more because
of unfamiharity with the fruit than for
any objection to the seeds themselves,

® Reprinted from The Friat Products Joumal. New York. N.Y.. Vol. 14. No 9
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which are considered harmiess. For this
reason, the sale of fresh fruit has been
limited, and a large proportion of the
crop has gone into passion fruit products
of various kinds. This paper includes
work that has been carried out on the
preparation of different products, to-
gether with analyses of the fruit and
methcds employed for removing the
pulp and juice.
RECOVERY OF THE JUICE.

o Arhf pll]p COnIJllllllg (l]l' DCI.'dS can t)\.'
eusily removed from the half fruits by
burring, but the separation of the muci-
laginous juice from the seeds requires a
certain amourrt Uf Afubblng action as “':”
as prl'\,\]“g. rhlb 15 [llrnlsh(’l{ n (hc
laberatory by means of a Buchner funnel
and suction. As the holes in the funnel
are small enough to hold back the seeds,
it can be used without any cloth or pad,
the pulp being added directly and then
continually agitated and pressed with a
large spoon. It 1s advisable to strain the
resulting juice through cheese cloth in
order to remove gelatinous and fibrous
material.

For the recovery of juice from larger
quantities of pulp, W. E. Sutton of this
laboratory has devised a continuous feed
and discharge type of machine, which
produ(cs a sal:sfaclor)‘ juice without fur-
ther straining, ,and at the same time
washes and draing the seeds. A drawing
of the machine 1s shown in Figures 1
and 2. Monel 1s used in the construction
of all metal parts that come in contact
with the acid pulp, but stainless steel or
any resistant material can be employed.
The machine consists of a perforated
cylinder (22) 36 inches long and 7 inches
in diameter, containing 100 1-16th inch
holes per square inch. This 1s enclosed
in a casing (17) 34 inches long and 11
inches in diameter, which is attached to
a wooden frame (24) with legs 26 inches
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high at the exit end (23) and 29 inches
high at the front end. The upper half
(12) of the casing serves as a cover, bemg
shown open in the drawing. Inside of
the perforated cylinder 1s a revolving
padd'z (3) attached to the shaft (10)
which is driven by pulley (1) with bear-
ings on the frame at (11). To the rods
(7) aleng the outer edges of the paddle
are attached wooden strips (4) with
heavy rubber flanges (5) that rub against
the perforated cylinder (22) under the
tension of spring (8).

The pulp 1s run into the machine
through the spout (2) and the. Juice 1s
forced through the perforations in the
forward part of the cylinder by the
paddle, which exerts a strong rubbing
action on the seeds. The juice collects in
the casing, and, as the machine s 3
inches higher at the front end, runs
down until it reaches the dividing rb
(18), which 1s attached to the casing
16 inches from the front end. It then
passes out through the opening (20)
while the seeds continue revolving dow
the perforated cylinder where they are
washed with streams of water entering
through (13) and striking along the top
of the cylinder between the points (21)
and (22) below the rb (18). The wash
water leaves the casing at (1g), while
the clean drained seeds drop out at the
cpening (23) which meshes with spout
(26b) of the cap (26). As the juice 1s
quite susceptible to oxidation, carbon
dioxide or other inert gas can be run into
the machine at (15).

The machine was connected to a one-
half horse power motor, and trials at
various speeds showed that the seeds
were properly washed when the paddle
operated at about 430 revolutions per
minute. Faster speeds tended to break
up a few of the seeds, which then passed

through the screen into the juice, while
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slower speeds did not properly separate
the juice and wash the fibrous matenal
from the seeds. This size machine
handles about 200 Ib. of pulp per hour.

MaRCH, 1936

6th August, 1934, and weighed 222 Ib.,
yiclded 118 Ib. of pulp, or §3.1 per cent,
and 46.9 per cent of shells. From the
pulp. 8s.1 1b. of juice or 38.3 per cent,

Fic. 1 anel 2

arpe Uy pe of msehane for passion fris jui

Contimous ford wad <ch
deagned by W, .
CONSTITUENTS OF FrulT.

The harvesung of passion fruit in
Souther:. Califorma 1s generally carried
out eacl: moining by «ollecting only that
which has dropped from the vines. Most
of this fruit 1s firm and smooth, hut
some may be shghtly wrinkled, and as
drying proceeds on storage, 1t all be
comes somewhat shriveled :fter several
days. The fruit should be stored in open
boxes at room temperature and not in
the refrigerator, where mold will de-
velop. One lot of partly shriveled fruit.
which had been picked six days on

For full 8-~crption ot muach

extraction,

o Loxt

and 14.8 per cent of unwashed seeds
were obtained. After thorough washing
and dr.nn:ng, there was Q.7 per cent of
~:ds, which after sun drying decreased
to 7.03 per cent. The yield of juice per
ton of fruit was 766 Ib.. equal to 85.3
gallons. A small lot of fruit picked in
March, 193i. and held 22 days unul
it was quite wrinkled yielded 48.6 per
cent of juice, equal to 114 gallons per
ton, and enly 34.3 per cent of shells.
Another Jot of solid unwrinkled fruit
picked in November, 1931, and held
only 4 days when 1t was sull smooth,
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yiddodvnYy.zg.a per cent of juice, equal
to 64.6 gallons per ton, and 55 per cent
of shells. Other lots of fruit used during
the investigation yielded from 63.4 to
97.6 gallons of juice per ton of frui.
The quantity of juice obtained, which
ranged from 63.4 to 110 gallons per ton
In our experiments, depends largely
upon the peried of storage and condition
of the shell, the higher yields being pro-

cured from the more shriveled fruit.

ANALYSES OF JUICE.

The analyses of juice obtained from
mature fruit at various times during the
investigation are shown in Table 1. The
colloidal material «n the juice contains
very little pectin, as shown by-the cal-
aum pcda (4 dcrel’m)nl“an I[ JPPQII'S
to consist prihcipally of gummy and

TABLE I. ANALYSES OF PASSION FRUIT JUICE

19-3.31

Brix, degrees oo 170 20-5

Per cent | Per cent

Acid (s eitru 2:06 2:33
Caleim peetats
Total <olids (vacuum at 70°C")
Axh
Total <ugars
Invert sugar
Sucrose
Protein (N < 6:25)
|

6-11-31
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volatile acid present in a sample lot of
juice. was chiefly citric, neither malic
nor quinic acids being detected. He used
the ester distillation method as previously
carried out on peaches and fruits.
A trace of an aaid of which the hydrazide
melts near the melting point of malic

hydrazide was found.

PRESERVATION OF THE JUICE.
Freezing.

The delicate flavour and aroma of
passion fruit juice are very susceptible to
oxidation, resembling orange juice in this
respect. For this reason 1t is advisable to
remove the pulp from the fruit and
separate the seeds as rapidly as possible,
and then to place the juice under a
vacuum for withdrawal of the entrapy
air. This deaerated juice has been packe

DATE ANALYZED

4.8.32

25833 6.8.34 30834 | 8-11-34

167 19-2 18-8 18-7 193

Per cent  Per cent | Per cent | Per cent | Per cent
2-60 2:26 2:52 | 212 | 216
0-05 006 | -
— | 18-58 10-53
-_— 0-49 0-52
1174 11-32
| 936 7-69
239 | 363
146 I 1-38

I -l

gelatinous matenal, which precipitates
when the juice 1s heated to 80" C. with
diatomaceous earth, leaving a  clear
colourless filtrate. The juice will not set
to a gel when heated with the proper
amount of sugar. Jewell has analyzed the
pulp of passion fruit from Victoria and
determined the connimtn“u of the ash
from the pulp, shell and whole fruit,

E. K. Nelson, of the Bureau of Chem-
istry and Soils, determined that the non-

vaeuum,
both: quick frozen in circulating alcohol
at about —40° C. (—40° F.) and slow
frozem in air at —17.7° C. (o° F.). After
two years' storage at temperatures rang-

in cans and jars, with and without

also mn bottles, and then

ing bstween —17.7° (0" F.) and —13.9°

C. (7°/F.), the colour, flavour and aroma
have shown practically no change from
the fresh juice. Deaerated pulp has like-
wise been frozen and stored with as satis-
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factory results. Freezing storage has been
found to be the best method of preserva-
tion of the pulp and juice. Whole fruits
packed dry and also covered with water
and sealed in No. 2 cans were quick
trozen and stored at —13.9 C. (7 F.).
After defrosting at the end of 17
months, the shell was firm and in good
condition, but the orange colour of the
pulp had nearly disappeared and the
taste was only far, as 1t lacked the
charactenistic fresh fruit flavour.

Williams found that the whole frui
grnwn m Austrahia did not keep sats-
actonily for longer than two weeks when
stored at 2.2 C. (36" F.) but that the
pulp and juice can be held at this tem-
perature for twelve weeks with only a
slight deterioration in aroma and flavour
He reported also that the pulp and juice
were stored at —12.2° C. (10 F.) for
two years and three months without any
deterioration.

Pasteunzing.

Seventeen per cent of sugar was added
to one lot of deaerated juice, which was
then placed in 4-0z. crown cap bottles,
and sealed. An air space was left to allow
for expansion during pasteurization,
which was accomplished by agitating the
bottles for 2 minutes in water at 49  C
(120.2° F.), followed by 8 munutes in
water at 80" C. (176" F.). This produced
a temperature of 68 to 70 C. (154.5 to
158" F.), in the juice, which was then
cooled with 4 fan. Bottles held at room
temperature darkened and after six
months acquired 1 stale disagreestile
odour and flavour, while those at a re-
frigerator temperature of 2 to 8" C.
(35.6 to 46.4° F.) deteriorated only
shghtly.

In order to eliminate the oxygen
present in the head space, the bottles
were filled full of pasteurized juice and
sealed hot in the remaining experiments.
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When heated to 75 C. (167 F.), the
juice became so viscous that 1t would net
rdow. For this reason, 1t was im

to flash pasteurize it with a coil. Instead
the juice was heated rapidly in an open
container to 75 C., being stirred mean-
while in such a manner as not to incor-
porate air. It was poured directly 19
unsterile 4-0z. bottles, which were filled
full and sealed with sterile caps, then
cooled before -a fan. After six months,
the juice stored at room temperature had
deteriorated slightly but was sull very
good, while that in the refrigerator had
changed even less. However, after nme ~
months, the room temperature samples
had acquired an off-lavour and ur
so that they rated poor, while those in
the cold showed only a slight deteriora-
tion. The colour was good in both cases,
those in the room being a little darker.
After 21 months the room samples had
a stale flavour and odour and had dark-
ened a little more, while the cold-samples¥
were fair, having changed slightly since
the examination at g months. After 29
months, the cold samples had a poor
odour and flavour, which however was
not stale. Another lot of juice containing
15 per cent of added sugar and stored
under the same conditions yielded simi-
lar results.

One lot of juice was heated to 80 C.
(176 F.), bottled and stored as above.
After 12 months the room samples had
a stale flavour and odour, but the stale-
ness was not quite so pronounced in the
cold samples. A mixture of one part of
sugar and one part juice contained 60.6
per cent of solids. When pasteurized at
80 C., this kept a little better at room
temperature and much better in the cold
than did the straight juice. The cold
samples had only a slight off-flavour and
odour after 12 months, and they seemed
about the same at 20 months, when they
were rated as good
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e yielded-only.29.2 per cent of juice, equal
to 64.6 gallons per ton, and 55 per cent
of shells. Other lots of fruit used during
the investigation yielded from 63.4 to
97.6 gallons of juice per ton of fruit.
The quantity of juice obtained, which
ranged from 63.4 to 110 gallons per ton
in our experiments, depends largely
upon the peried of storage and condition
of the shell, the higher yields being pro-
cured from the more shriveled fruit.

ANALYSES OF JUICE.

The analyses of juice obtained from
mature fruit at various times during the
investigation are shown in Table 1. The
colloidal material in the juice contans
very little pectin, as shown by the cal-
cium pectate defermmation. It appears
to - consist prihaipally of gummy and

. 19-3-31 61131

Brix, degrees 170 205

Acid (ax citrie) 2:06 2:33
pectate
Lids (vacuum nt 70°C)

Cule
Total
Ash

Total ~ugars =

Invert sugar

Sucrose

win

Protein (N« 6:23) .. . —
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volatile acid present in a sample lot of
juice was _chiefly citric, nerther malic
nor quinic acids being detected. He used
the ester distillation method as previously
carried out on peaches and fruits.
A trace of an acaid of which the hydrazide
melts near the melting point of malic

hydrazide was found.

PRESERVATION OF THE JUICE.
Freezing.

The delicate flavour and aroma of
passion fruit juice are very susceptible to
oxidation, resembling orange juice in this
respect. For this reason it 1s advisable to
remove the pulp from the fruit and
‘separate the seeds as rapidly as possible,
and then to place the juice under a
vacuum for withdrawal of the entrapped
air. This deaerated juice has been pacE:d

TABLE 1. ANALYSES OF PASSION FRUIT JUICE

Date  ANALYZED

30-8-34 | 8-11-34

4832 25833 | 6834

| 16-7 19-2 18-8 18-7 | 193
|
Per cent | Per cent | Per cent | Per cent | Per cent | Per cent | Per cent
2:60 226 | 252 | 212 2:16
005 | 006 |

- ‘ 18-58 19-53

“ — | 0-49 0-52

—- - — |17 | 1132

[ — | 935 7-69

| i oo = 230 363
=12

146 ’ 1-38

gelatinous matenial, which precipitates
when the juice is heated to 80~ C. with
diatomaceous earth, leaving a clear
colourless filtrate. The juice will not set
to a gel when heated with the proper
amount of sugar. Jewell has analyzed the
pulp of passion fruit from Victoria and
determined the constituents of the ash
from the pulp, shell and whole fruit,

E. K. Nelson, of the Bureau of Chem-
istry and Soils, determined that the non-
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in cans and glass jars, with and without
vaeuum, m&? also in bottles, and then
both quick frozen in circulating alcohol
at about —g0° C. (—40° F.) and slow
frozem in air at —17.7" C. (0" F.). After
two years' storage at temnperatures rang-
ing between —17.7° (0" F.)and —13.9"
C. (7°F.), the-colour, flavour and aroma
have shown practically no change from
the fresh juice. Deaerated pulp has like-
wise been frozen and stored with as satis-

factory results. Freezing storage has been
found to be the best method of preserva-
tion of the pulp and juice. Whole fruits
packed dry and also covered with water
and sealed in No. 2 cans were quick
trozen and stored at —13.9 C. (7 F.).
After defrosting at the end of 17
months, the shell was firm and in good
condition, but the orange colour of the
pulp had nearly disappeared and the
taste was only fair, as it lacked the
characteristic fresh fruit flavour.

Willams found that the whole fruit
grown in Australia did not keep satis-
factorily for longer than two weeks when
stored at 2.2° C. (36" F.) but that the
pulp and juice can be held at thi¢ tem-
perature for twelve weeks with only a
slight deterioration in aroma and flavour.
He reported also that the pulp and juice
were stored at —12.2° C. (10 F.) for
two years and three months without any
deterioration.

Pasteunzing.

Seventeen per cent of sugar was added
to one lot of deaerated juice, which was
then placed in 4-0z. crown cap bottles,
and sealed. An air space was left to allow
for expansion during pasteurization,
which was accomplished by agitating the
bottles for 2 minutes in water at 49 C.
(120.2° F.), followed by 8 minutes in
water at 80" C. (176 F.). This produced
a temperature of 68 to 70" C. (154.5 to
158° F.), in the juice, which was then
cooled with » fan. Bottles held at room
temperature  darkened and after six
months acquired a stale disagreeable
odour and flavour, while those at a re-
frigerator temperature of 2 to 8 C.
(35.6 to 46.4° F.) deteriorated only
shghtly.

In order to eliminate the oxygen
present in the head space, the bottles
were filled full of pasteurized juice and
sealed hot in the remaining experiments.
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When heated to 75 C. (167 F.), the
Juice became so viscous that it would net
dow. For this reason, i1t was impossible
to flash pasteurize it with a coil. Instead
the juice was heated rapidly in an open
contamner to 75 C., being stirred mean-
while in such a manner as not to incor-
porate air. It was poured directly 1
unsterile 4-0z. bottles, which were filled
full and sealed with sterile caps, then
cooled before a fan. After six montfis,
the juice stored at room temperature had
deteriorated shghtly but was sull very
good, while that in the refrigerator Rad
changed even less. However, after nine
months, the room temperature samples
had acquired an off-flavour and odour
so that they rated poor, while those in
the cold showed only a slight deteriora-
tion. The colour was good in both cases,
those in the room being a little darker.
After 21 months the room samples had
a stale flavour and odour and had dark-
ened a little more, while the cold-samples
were fair, having changed shightly since
the examination at g months. After 29
months, the cold samples had a poor
odour and flavour, which however was
not stale. Another lot of juice containing
15 per cent of added sugar and stored
under the same conditions yielded simi-
lar results.

One lot of juice was heated to 80 C.
(176 F.), bottled and stored as above.
After 12 months the room samples had
a stale flavour and odour, but the stale-
ness v-as not quite so pronounced in the
cold samples. A mixture of one part of
sugar and one part juice contained 60.6
per cent of solids. When pasteurized at
80" C.. this kept a little better at room
temperature and much better in the cold
than did the straight juice. The cold
samples had only a slight off-flavour and
odour after 12 months, and they seemed
about the same at 20 months, when they
were rated as good
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The experiments in pasteurizing show
that when all air 1s excluded from the
bottles, the straight juice and juice con-
taining about 15 per cent of sugar will
not keep satisfactorily at room tempera-
ture for longer than 6 months or for
longer than g months in the refrigerator.
Juice mixed with 100 per cent of sugar
kept a hittle better at room temperature
and much better in the cold, where 1t
was in good condition after 20 months.

Concentrating.

A‘l(’”\l\[\ ”‘ﬂdl' to (0n(l’nrrJlC ‘h('
passion fruit juice mn a 10-gallon sllwri
plated copper pan under a vacuum of
about 28 inches yielded concentrate too
l}“(k 1o run Sdll\f.l(‘ﬁlu\ '7““\ lll( p.]n.
if the reduction in volume was greater
than about 2.9 gallons to one gallon.
Organoleptic tests showed that pracu-
cally all flavourmg constituents passed
l\\l"Y mn I}ll' hf){ 10 I)\'Y cent U' L{I\YIIIAIQA
This was redistilled and one-fifth or 2
}N'V cent ¢« ”l‘f[l'd 4”\(‘ Jli\{(“{ 1o [)N' con-
centrate to produce a highly flavoured
product. One lot of 2.94 gallons of juice
centainimg 18.8 per cent of solids and
2.52 per cent of acid was concentrated to

1 ogall containing 38.44 per cent of
sclds and .48 cent of aad. It was
heated 1o 38 C. (136.4 F.). then run
into unste %.0z. bottles. which were

filled full and scaled with stentle caps.
After 5 mgonths, samples held in the re-
frigerator at 3.3 C. (38 F.) were good
but had a very sl.ght off odour and
flavour, while those at roem temperature
had deteriorated a little more although
the colour s good. To another lot of
juice concentrated from 2.4 gallons 1o 1

was added 50 por cent of sugar to give

a produce of 63.24 per cent solids and

§.70 peroce acid. The consistency of

this was about the same as the previous

1
ot
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As stated before, the best method of
preserving the original flavour of the
deaerated juice 1s to store 1t in the frozen
condition at —17.7 to —12.2 C.(otg
10 F.). Neither pasteurizing nor con-
centrating are entirely satsfactory for
even short periods of storage at room
temperature. Better results can be se-
cured when the juice 1s held in the refri-
!\'r‘]tor. l)ll( some ({l“fr'ﬂ’.]‘l()“ 1S notice-
able after several months.

Carbonated Drinks.

As passion fruit juice 15 highly
flavoured and requires the addition of
cugar to ccunteract the aad. the best
\i'll)l() are pf\)(i“(l't{ b) dlh”lon \\'”h
water. Although 1t mixes well with other
juices in the making of fruit punch, the
.lrh«‘.n.ﬂt'd k\’\‘\'lﬂg\'s are prl’;"fr(‘d over
those made with plain water. Several
different combinations of the juice with
DU}LAH were H\I'kl N various amounts
with carbenated water at 60 |b. pressure.
One of t"e best drinks was made with
2 ounces of a sirup containing one part
of Juice and one part uf sugar nnxed
with 6 ounces of carbonated water.
However, the amount of juice present
made this type of beverage too costly to
ccmpet~ with the crdinary soda pop that
retails tor five cents and constitutes about
go per cent of the sales of bottled drinks.
More sugar made the drink too sweet,
bue the addition of aitric aaid compen-
sated for this, so that a sirup made of
one part of juice, 1.5 parts of sugar and
1.75 pe- cent of aitric aaid, produced a
very satisfactory drink, when 1.5 ounces
was carbonated at 60 lb. in an 8-ounce
tottle. Such a drink, with a resultant
pressure of about 3o Ib. carbon dioxide,
centains only Q.25 per cent of actual
juice, and vet 1t has an abundance of
flavour and has oroved very popular
with all who have sampled it. The car-
bonated juices were pasteurized by
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agitating the bottles for > minutes in
water at 49 C. (120.2 F.) then for ¢
minutes in water at 82-84 C. (17g.6 to
183.2 F.). This produced a temperature
of 72-74 C. (161.6 to 165.2 F.)n the
juice, which was cooled with a fan. Al
though ordinanly at the local plants,
carbenated beverages would be consumed
coon after bottling, some packs especially
in larger bottles and more fancy brands
might be shipped considerable distances
and he!d for several months. The first
carbonat:d samples gradually lost colour
and flaveur, upul after about 10-days’
s'orage at room tempecrature l}\('y were
colourléss, and had acquired a hay-like
odour, and retained little of the charac-
teristic passion fruit flavour. Samples
held at 3.3" C. (38 F.) had these charac
teristics after six weeks except that a
trace of colour remained. The loss in
flavour correlated closely with the fad-
ing of the colour. It was thought that
possibly the lightly chlorinated tap water
had a bleaching action on the pigments
of the juice, but a lot carbonated with
distilled water resicied :n the same way

According to Toulouse, the small
amount of au that generally remains :n
the bottle if the filing equipment 1s not
of the better type and perfectly adjusted
will cause rapid deterioration of ftruit
jutce beverages, especially citrus. In order
to study the effect of air in the head
space, an experiment wa. carried out
using still water instead of carbonated.
with the air i the head space replaced in
halt of the samples with carban dioxide
gas. Oue lot was bottled with tap water
and another with distilled. A few
samples were stored at 3.3° C. (38 F.),
but most of them were held at room tem-

erature, part of the latter being shaken
once a day. The changes taking place
on storage were practically the same
with tap and distilled water, but there
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was a much slower action at the lower
[(")]IM'YJ[“!I' J“d in (}l\’ Unshakl’n sam-
ples. The shaken samples at room tem-
;V.'l‘lll]fl' (UH(JI“I“K air }hld hlcl(h('l1
days and the unshaken in
28 days. The unshaken samples contain-
ing air in the cold sull retained about
one-third of their colour after 3 months.
After 3 months both the shaken and un-
shiaken samples containing carbon diox-
ide and held at room temperature stll
retained about one-third of their colour,
while samples in the cold retained more
than half their colour. The results show
that 1t was the air in the head space of

colourless in 7

the carbonated drink that caused the™~

rapid  deterioraion.  As the hand-
operated carbonating equipment avail-
able could not be regulated to~obviate
this difficulty, satisfactory results were
cbtained by displacing the air in the
bottle with carbon dicxide gas after
adding the 1} ounces of swup. Then
upon adding the carbonated water, a
minimum quantity of oxygen remained
in the bottles, as shown by the fact that
samples held for more than 3 months
at room temperature have lost only a
little flavour and colour.
,'e'”u“ and (lmp\.

because of the high aadity and
abundance of flavour of the passion frumn
juice, considerable dilution with sugar
and water can be made for jellies and
sirups.

As
the juice, powdered atrus pectin was
added to form the jelhes. Either liquid
or powdered apple pectin can also be
used. The finest tasting jelly was pro-
duced when two parts of water and five
parts of sugar was mixed with one part
of juice and the proper amount of pectin.
The quantity of the latter required de-
pends upon the jelly strength or grade,
as expressed in parts of sugar that one
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pert of pectin WilllRE¥hy mixture
- without the pectin was held just below
the boiling point for 5 minutes, to invert
part of the sugar, and then boiled for
1.5 minutes, after the pectin was added.
Such a jelly contains about 67 per cent
of sugar and 0.35 per cent of aad.

Sirups for waffles, hot cakes, carbon-
ated drinks, etc., made by heating two
parts of sugar with cne part of juice to
go C. (194 F.) and holding at that
temp:rature for 15 minutes did not crys-
tallize and kept very well when poured
hot into unsterile bottles, which were
filled full and sealed with sterile caps.
Such a sirup contains about 71 per cent
of solids and 0.6 per cent of aad, and
after opening will keep without molding.
It 1s quite thick, however, especially
when cold. so that a sirup containing
one and one-half parts of sugar to one
of juice, the same as that used for the
carbonated drink except without added
aaid. and having about 67 per cent of
solids and 0.7 per cent of acid, 1s more
satisfactory. When opened and held
loosely corked at room temperature, 1t
molded slightly in 71 days, but before
this time, the favour had deteriorated.
Sirups of excellent flavour were also
made when water was added. Because of
the lower acaidity, these were heated
longer to invert part of the sugar and
prevent crystalfzation. A sirup contain-
ing one part of water and four parts of
sugar to one part of juice was held at
go C. (194 F.) for 30 minutes. It con-
tained 68.7 per cent of solids and 0.34
per cent of acid, and kept for 10 wcciu
after opening without showing signs of
mold. Another, made with one part of
water and three parts of sugar to one
part of juice, and held at go” C. (194" F.)
for 20 minutes, developed a little mold
in 6 weeks when stored loosely corked
at room temperature. This had 6.3 per
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cent of solids and 0.41 per cent of acid.
None of t}f\ef sirups, however, showed
any signs of fermentation after ing,
‘and the mold did not devel mtlfe
long period of exposure to the air had
partly destroyed the fragrant odour and

characteristic passion fruit flavour.

SEEDS.

About 7 per cent of the weight of
the passion fruit consists of sun-dried
seeds, one lot of which contained 5.58
per cent of maisture and 23.46 per cent
of oil. Another lot contained 792 per
cent of moisture and 18.17 per cent of
oll. The finely ground seeds Yyielded
about 12 per cent of oil when cold
pressed in a small oil press at the maxi-
mum effective pressure of eight tons on
the ram. This yield would be increased
considerably with the modern commer-
cial type oil presses. The oil was stored
overmght at 3.3 C. (38" F.) and filtered
with a silicious filter aid, yielding a
brilliant pale-yellow limpid liquid with
a very mild pleasant taste. A 630-gram
sample of this o1l was analyzed for its
chemical and physical characteristics by
G. J. Jamieson and R. S. McKinney of
the Bureau of Chemistry and Soils at
Washington. They found the composi-
tion of the oil in terms of glycerides to
be that given in Table 2, and they state
that if produced commercially in suffi-
cient quantity, the oil could be used for
either edible or technical purposes.

TABLE 2 —PASSION FRUIT SEED OIL
*PERCENTAGES OF FATTY ACIDS A8 GLYCERIDES

GLYCERIDES OF Per cent
Oleic X 19-0
Linoleic " s ais 62-3
Linolenic E i 58
Palmitic s 7-1
Stearic . ua oy 1-8
Arachidic 04

*Analysis made by G. J. Jamieson and R. 8
McKinney
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SHELLS.

An analysis of slightly shriveled shells
showed that they contained 74.32 per
cent of moisture, 2.43 per cent of ash,
and 4.51 per cent of protein (N x 6.12‘);
Jewell determined the composition of t
ash of the shell. Pectin was extracted
from the shells, but the extract was very
bitter and disagreeable.

SUMMARY.

Analyses are reported of the juice,
seeds and shell of the passion fruit. A
machine 1s described for separating the
juice from the pulp. The results ofpre—
serving the juice by freezing, pasteuriz-
ing, and concentrating are given, and
also methods for making carbonated
drinks, jellies and sirups. The composi-
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tion of an edible oil pressed from the

seeds is given.
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Live Hedges

One of the factors which retard the

of dairy farming m East Africa

15 the high cost of the fencing required

for paddocks; it is variously estimated

that fencing may cost anything from
L10 to £40 a mile.

In view of this fact the Kenya
Department of Agriculture and lze
Forest Department are investigating in
several areas the feasibility of using
various types of live hedges or fences;
it1s thought that these might be planted
behind wire fences which could be re-
moved and used elsetvhere when the
hedge had grown sufficiéntly strong to
be cattle-proof.

Sisal has been used for “hedges™ for
many years in some of the drier parts
of the Colony, especially for boundary
fences. The sisal 1s planted in two rows
12 feet apart, the plants being 4 feet
apart in the rows; the plants should be
kept clean for three years after which the
hedge should be well established.

The Department  of Veterinary
Science and Animal Husbandry in Tan-
ganyika Reports (Annual Report, 1934)
the successful employment otP:) paddock
hedge of Euphorbia tirucalls reinforced
by a row of sisal on the inner side. It
1s stated that: “By the use of these
quick growing and easily established
species neat stock-proef hedges were
achieved within a year." It 1s said that
bomas of Euphorbia candelabra have
been used in Abyssinia. The use of a live
wattle fence s illustrated 1n Bulletin
No. 6 of 1934 of the Kenya Department
of Agriculture.

It 1s evident that an efficient hedge
for paddocking must be stock-proof
when mature, as quick growing as pos-
sible and of a permanent nature, that is
the component plants must not be liable

MarcH, 1936

for Paddocking

to die out at an early age or in times of
drought. Further, the hedge should not
be edible by cattle and should be as in-
expensive to establish as possible.

The Conservator of Forests, Nairob,
suggests that the following hedge plants
should be tried : —

Altitude, 7,000 feet Ranfall, 35 inches
Kei apple. Abena caffra
Maurnitius thorn. Caesalpinea seprana
Bougainvillea.
Cotoneaster pannosa
Experimentally
Canssa edulss
Altitude, 8.000 feet to g.000 feet. Rainfall,
45 mnches
Cupressus macrocarpa
Cupressus lusitanica
Kei apple (slow).
Expenimentally-
Crataegus crenulata
Hakea saligna.
Altitude, 9.000 feet to 10,000 feet. Rawnfall,
45 mches
[§ IA[’V{\\UJ mdc 7(?\[]71)“
Cupressus lusitanica
Dovyals abyssina (Mukambura Kik.).
E 1penimentally
Berbens holstys (local).
Crataegus crenulata.
Hakea saligna
Altitude, 5.900 feet to 6,500 feet. Rainfall,
35 inches to 55 inches
Ker apple.
Cupressus anzonica
Mauntius thorn.
Bougainvillea.
Cotoneaster pannosa.
Altitude 6,000 feet to 6,500 feet Rawmfall,
20 nches to 30 mches.
Ke: apple.
Bougainvillea
Expenmentally
Canssa edulis

The Director of Agriculture, Kenya
Colony, would be glad to receive any
further suggestions from farmers and
others as to suitable hedge plants for
trial.
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TEXACO

N previous seasons you may have been handi-

capped by tractor troubles : mechanical
breakdowns ; starting difficulty ; overheating ;
excessive carbon; high Kerosene and Oil con-
sumption—whatever the cause, the result was
the same—loss of valuable time or money.

Safeguard yourself against such losses this
Season--Protect your tractor with tough, durable
Texaco Lubricants — tested in the laboratory,
proved in service. And keep your tractor ‘‘on
its toes " with Texaco Super Power —the * More
Power Per Gallon " Paraffin.

Use Texaco this Season—
for Security . . .

T O

REC T ™

&S 0000

Increased
acreage is
a natural
result of
increased
tractor

efficiency

Texaco tested Lubricants

REFINERY TESTED for UNIFORMITY ~SERVICE TESTED for ECONOMY
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- First.and second class retun_tickets will be issued from all stations

- abd po ot SINGLE FARE and. o QUARTER from SATURDAY 4th
APRIL, 1936, ta MONDAY 13th APRIL, 1936, inclusive. « -

- The tekum ‘journey may nat be commenced before MONDAY, 13th
Amr,‘;’.u. and nct later tha, TUESDAY, 21 APRIL, 1936, and-~
‘must be :‘cqnmlohd not later ﬁon SATURDAY, 25th WL 1936.

woY”

4 ROUND“LAKE VICTORIA
<} SAIUNG DATE - : - SATURDAY, f1th APRIL, 1936
S
e PR e

Tickets ‘for the  round 5 will be iscued from sny. schoduled
4 por.of call on Lake, Yictsria and will be available for the period
. necessary ta parform the complete journey.
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'm- further expenditure on improving native
agriculture is not the only action required and the
Kenya Govermment must also be persuaded to place one
at least of their oxporionogd administrative officers
on deputation to study land ténures, in order that
the way to progress may be determined. There has
been much written on this subject in Kenya and there
is a fairly wide divergence of opinion. This is not
unusual in Kenya. But sound agricultural -
development in native areas ca;mot. be built up unless-
the land tenure is right. I am no whole hearted
supporter of individual own;rship, nor do I think it
absolutely necessary. Some midway house between
individual ownership and communal ownership may be
found to be preferable. But this cannot be
determined until the facts are known and the true
appreciation of the people ‘s feelings toward land
clearly defined. Chenges in land tenure only occur
as Lhe result of pressure of social forces. To go
too fast 18 to court disaster but to do nothing is
to accept stagnation. Kenya's native population
will continue to stagnate so long as nothing is done
in regard to the land tenure and such changes made
as will be acceptable to the people and capable of
permitting improved methods of agriculture to be
evolved and consolidated.

(Sgd.) F.A. Stockdale.
29. 11. 38.
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/5 Hevember, 1937.

8ir,

1 have the homour to acknowledge the receipt
of your Cireular despateh of the 26th August, inviting
my observations on a letter from the | eyal Anthropelegical
Institute in which the Institute expresses its readiness
to assist in investigating any particular predlem
cencerning the modification of native institutioms in
Colonial territeries.

.

.

2. The preblem ¢f native land tenwre im Kenya is
;o which urgently requires scientific and wystematie
investigation. Administrative Officers and others have
frem time to time made special studies of this extremely
intricate problem, but the kneowledge so galmed is meither
so autheritative nor so camplete as to nssist materially
in guiding the evelution of a system of land tenure

adapted te present-day realities. The practice of bwying

and selling rights in land is develeping rapidly im veth

the Aikwyu and the Kamba heserves, although the prescise
nature of the rights so bought and sold remains in deuds.
Signs are mot wanting that the old tribal system of land
tenure must bWreak down under the pressure of imtensive
use of land, and purchase of individual rights ever
esmparatively large areas is beooming a profitable form
of investment for natives with means. 1he Kiambu, sert
Hall and Seouth Myeri lLeeal Mative Councils new proyose
that all transactions involving the buyimng and selling of
THE KIGHT HUNOU: AMLE land ...
¥, ORNSGBY G@RB, P.C., M.P,,
SEOKETARY QF STATE FO THE COLONIES,

DOWNING STREET,
LONDON, 8. W. 1.
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lend righite showld be registered. such registratien implies
official recognition of eutright purehase by individuale.
Conditions in some mative reserves are now meving rapidly
tovards individual tenwre and evem individual ownership.
The need for direction and contrel of this mevement is
evident, but the witimate aystem into whieh the aneieat
custens should evelve is undefined, and canmet be defined
without the reliadle scientifie infermation whieh the
prastical antirepelegist 1is best fitted te proevide.

3. HMereever, land tenure is inextricably bsownd wp
with seil conservation and the develepment of a stadle and
balanced native agriculture. Not enly will the po;uu
reclamation of areas of native land at censiderable
expense be useless unless the system of tenwre is se
adjusted as to preveat destrustioen happeaing againm, bdut
it 1s net really practicadle to earry out any permanent
land utilisation peliey, ineluding the Weaking dewn eof
exeossive fragmemtation and impreved land management,
without the assurance that it 1s based on sound and
cemplete knevledge of the evolutien of native systems of
land tenwre in face of presemt-day --unu-j Kefer ence
in this commeetion is invited teo paragrayh 8 of Kemya
despateh No. 881 of the l8th September on the subject of
soil erosiem.

4. In an article entitled "Practieal Anthrepel egy "
published ia "Africa” (Volume i1, Ne. 1, of January, 19089)
Proefesser kalinewaki called attention to the Ampertant
sontridution that trained anthiropelegists could make te
this prodlem. 1 enclese a copy of an extraet from this
artiele.

Vhat is meeded in the first instance, as Frofesser
Malinewski peints eut, is an entirely aceurate and wmbiased
asoount of the astual state of affairs by men traimed An
anthrepolegical metheds and having a keen sense of realiy
and the practical application of their werk. “Problems of
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ownershipy must always be approached from the peint eof
view of actual use”.

There are obvious dangers in introeducing to this
field an expert either with political leanings or,
alternatively, with seme purely abstraet inmterest in
tracing past histery. The task elearly demands the mest
careful selection of persemnel. 1f, from suech enquiries
a8 you are in a position teo make, you are satisfied that
men of the type required are available, I shoeuld weleome
the oppertumity of working out detailed propesals Io{
their co-operation over a period of some years on the
prodlem of mative land tenwre in Kenys.

I have the honour to be,
aur,

Your mest obedient, humble servant,

R. BROOKE-POPHAM

ALR CHIKY MAHSHAL.
GOVEL NOR.



%o take amether subjeet of parameunt impertance, namely,
land tenwre AR & primitive cammunity. The appertieaing of
territery must be one of the first tasks of an admimistrater,
and An deing this he has first of all te lay .deva the woad
1imes of his peliey and then see that they are eerrestly
carried out by his offieers.

1t 18 eany to see, however, that even the hread limes of
eliay are net casily fremed ulinu we start with a seieantifie
Luh‘{: of the subjest. Hights of cemquest, histerial
poeregstives, rights stipulated by 'treaties with mative
chiefs’ have been elaimed Wy Whese intarests whiech demand a
neximm of land for Eurepean Wses. Agaia, em the other side,
these trying te saf mative interests inveke often I
the rights of primitive pepulations and imsist that al least
a 'neeessary minimum’ she ba reserved for the Natives.

But, videhover peiat of view is really takem, the whele
prodlem remains a groping in the dark as leng as we ars net
able $o asesrtain what the necessary minimum for the Natives

can be.

Lerd Lugard repeatedly insists em the great diffieulties
in beth the theery and praetiee of dealing with land tenure.

'The absence of any definite sustaimed peliey in regard
to land in these u{:‘.otu (West Africa) seems to have
arisen frem the fal e to investigate the watem of
amtive tenwre. The lagislaters, themgh desirews of giving
due weight to metive custem, were not appareatly familiar
with it, and we find that the varieus findings relating te
lid are souched in terms of ten quite imapplicable te
aative temure, and the lease and other imstrumeants are
of ton drawn wp on an Lnglish medel.'

And yot when twe Cemmittees between 1908 and 1915, one
after the ether, were appeinted to investigate the sadjeet of
land tenure in ‘lo vwhele of Vest Africa, and cellested an
inmense smemmt of ovidenee, the werk of the Cemmittees
arcused such an wheaval of mative publie opinien that the

% were never published. Ve seen therefere te be here

the dovil and the ‘m‘:‘u. sinee igneranse seams to
b & csmplete hpndieap in 4 with this predlem, and yet
of ton Agneranes seems te be blisse esmpered with knewledge
whieh 18 both diffienlt to odtaia and dangerews to use.

Nerg I venture to suggest that Af the whele question had
been imvestigated, met by a pelitically appeinted cemmittes,
dut by twe or thwee aathrepelegists, they would have deae the
werk in far sherter time, with far iu-wwo. and
would have dome it n:;\-u; and ssefully. I have met seen
the reperts of the Vest Africen Committee, but I have semm

.
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of Shex'prasticel' men they were esseatially
lerd lagard rightly ats out in the adeve
qQuetation, the Xwepsan lawyer is 1ikely to distert mative
oondi tiens by fereing them inte terminmc berrowed frem
Kyrepean law, The wntrained Swepean, en the other nand,
uses such werds as ‘eesmunism’, ‘individualism,' ‘private
property,’ 'tridal prepertiy' and what not, witheut giviag
them the slightest intelligible meaning, or understanding
himself what he is talking abeut.

It ...




1t is only that anthropelogist, who specializes in the
study of )rt-lu“n legal uzu and econemic conditions, who 1s
e tent to deal with this question. FProblems of ownership
uust always be aypreashed from the poilt of view of actual use.
in dealing with lamnd temure it is futile to summen, as political
committees usually do, a number of witnesses and just ask them
simply what is their for- of owmership, er, werse, what im

epinien owmershipy sheuld de. Land zgo ::ohu‘:t:““
peeples ia always very cemplex, and it is ons.
antrained persen net (. e misled into some emtirely inadequaje
translation of native ideas inte his own termidelegy. A nmber
of eentradictory statements are invariably ebtained Wy the
amateur simply beeause, as a rule, the land is used various
Poople and the uses of the land are asseeiated with Rative
systems of kinship, often a mixture of mother-right or father-
right, utterly imeocmprehensible te the untrajmed sw an. And
again, Natives will stress at times the mere atili an aspect
of ewmershly and then Wrimg %e the ferefrent seme magical or
mnytholegie ¥ ts. Svem these latter, hewever, cammet bde
ignered in practice decause the Matives value them extremel),
and docause a misunderstanding ari out of seme wy oy
insult to a saered spyet saered ahjeet might give rise to
serious tr.mble. (6f. t‘rn-tnn The UGeldea Stcel of Ashanti.)

The cerreet procedure is to draw wp = map of the territery,

showing the lands whieh beleng to each of the several
° ties, end the individual plets, inte whieh 1t 1is
dgvided. Theam imstead of inquiring in a whelesale manmer into
'ounership’ it is necessary e study hew cach lamd wmit is used,
and to find out the details of ecash of the mere or less
{:amod and alse all the mystieal bomis between a plet of

nd and the various people who eclaizm some right to that plet.

Gueh an inguiry weuld net easily alarm the Nastve. e
wotid eften be nei evin avare that you are trying to taks a
survey 3f lemd tesure. In the seeond plaes aush a survey womwld
nect smaly reveal ths real legal rights of the individwals, 1t
¥ould alee 2zswer the often mere impertant estion of hew the
lanis are used amd what is the "imdispensable minimem' which
East be raserved for them, Yimally, simes the anthrepelegiss
has ne vested imterest in_ this guestien, ner any bMas cemmeetec
vith his resear aimee his aim 15 and will always be ascurae)
and falaess of de + bo 18 the mest likely persem to give the
adminietrater what is aally needed, an emtirely wnbiased and
impartial segouat af ‘La actual state of affairs.

it iz Ret only vetwoen white and celsured interests that
‘here ic an Lfssus, but alsc betmeen the imterests of the warious
Nadlves, the dlc; versus the cemmumity; the village cammunity
versus the clam; the tribe as a whole versus this e that
seetion; and 4t is impessible to deal adoquately and fairly
vith any of these questions without that impartial eold-blo@t ed
passien fer sheer aecuraey whigh the anthropelegist can previde.
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on W

11.8.37.

Dovning Street,

26th August, 1937,

8ir,
I heve the honour to transmit to you a copy

of a letter which I heve received from the Royal

Anthropological Institute regsrding the 8tanding Committee

on Applied Anthropology which has been.ggnatiguged Ior.
the-'study of the problems arising fiom tée'contact of
complex civilizations with more backward cultures. A
copy of the reply which hae beéw returned is also

enclosed.

2. I ghould be obliged if- you would furnish: me

with any obgervations ydu mey wish to offer 6m thé

Institute's letter. - 4

‘ I have the honour “to be, po
Sir,

Your most obedient, humble gerv:nt,

. AJ &M ;.m

The Officer Administering

the Government of

-
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Enclosures in circular despatch dated 26th August, 1637 4
Royal antl cal Institute,
52, Upper rd Place,
London, W.C.1,

v 4 25 ”
The Right Honourable E ', @
W. G. A. Ormsby Gore, P.C., M.P., 4
Secretary of State for the Colonies. -
g
Sir, E N

The Royal Anthropological Ingtitute of Great Britain and
Ireland has recently constituted a Standing Committee on jed
Anthropology for the study of the problems &rising from contact
of complex civilizations with more backward cultures.  On of -
this Institute I am encouraged tg bring. to your notice the % :
of our Committee by reason of your recent broadcast address on =~ -
"Respomsibilities of ‘Bmpire" in which you emphasized the preservation
and development of native institutions as 2’ cardinal element Th o
British policy in Afriea. [The work of the Committee will be con=
eerned mainly with the theoretical implications of such phenomena as
the reactitn of & given society to external influences, the degree of .- °
resistancé to change{ the adaptability of different cultures.and the ~ . 2
different ways in which the same cultural innovations are recei by
different societies. Tt will discuss such questions as the effect - -
on native cultures of various educational programmes and legal Fray
systems, of methods of economic development, and of the ‘growth-of ~
urbanization. o 5 -

d

=g

The study of these subjeots hes dlready been seen to have
certain practical implicatioms. Anthropological analysis has shown
that certain aspects of administrative polity have pagticularly fap=.
reaching effects or native life. ~ For example, different administra-
tions accord a varying degree of recognition to traditional concep-
tions of law, in their“System of native courts, in their attatude to
crimes Sdch As. sorcery, and in the status they give Customary mative
authorities. “Where native authorities have administrativeé functions,
the manner in which these are éxercised may materially affect the
success of the sdjustmént of native commnities to modern conditions.
The possibility of abuse by a native authority, particularly one whose
status is not derived from native tom, of the powers delegated to
him and upheld by the European %;gl.-lb, makes it desirable to have
the fullest understanding of the traditional relations between chief
and subject and the manner in which these are undergoing modifica-
tion. In the economic sphere, anthropological study has theown
light on the deleterious effects upon native life of methods of
development which necessitate the absence of a large proportion of
the able<bodied males at centres of employment.  Again, the data
which can be obtained on the subject of traditional native systems -
of economic co-operation are of importance in estimating the yprospects = =
of schemes for the stimulation of the production of marketable crops.
The welfare of industrisl populations has not only its medical and ‘
‘dietetic but its social aspects. In colonial conditions a compre= =
hension of these involves the undérstanding of the traditional
enviropment from which these populations are drawn., The results
which different systems of land distribution are producing in the
development .of native society, and the changes in native cus tomefry
tenures which arise when land acquires a commercial value, have
been a matter of anthropological study. Orr the consequences of «
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memmemmm noguidotoﬁnoyhu
ready been recognized a number of British Colonial Governments.
Py “Such research has beem carried out, at the reguest’of the authori-
St ﬂz on the nature of native political institutions in territories
A

[

- have adopted the system of Indirect Rule; of native land
- in:Pangenyika and New Guinea; of native law in Bechuanaland;
s u.e effects of migratory labour;-both on village and-urban life,
.:‘- - s Northern Rhodesia and Mlnd o .'..n. - e e [
"'f » Me pragrosstis Sovelopimmt=t her MT ;
= f-gowernment is the’most striking feature itish ool
- Within the last thirty years South Africa has attained
L jon: gtatus; -and India, Burma and Geylon have been. endowed with ,
;\ - constftutions which give a wide measure of responsibility to-local
legisPtures. = Southern- Rhode;u has achieved an independence of
g # - imperial control almost a t a® that of the Union, and there is
a demand on the part of | the Buropean tions in other British
African territories to be the final arbiters of the destinies of
_."' 2 those territories, This has taken such forms as the d for -
) resporisible government in Kenya, the proposal for "closer union" of Vo e I
- « _the ferritories of Kenya, Upanda and Tanganyika, and notably the } . ‘
" “Femand of South Afriga for the ingorporation of the three High
Commission Territories within the Union, and various schenu for
the amalgemation of the Rhodesias. . i J
*

- t. All such oonsntunonal changes affect the lives of populations

T wWio~are mot at present in a position to defend their own.interests

> = thweugh political representation, and His h,}elty s (0% rnment have -

= % uadmlly endeavoured to accompeny such changes by provisions designed
fowsafeguard these interests. It is suggested,~however, that the

-~ > proviaion™of adequate safeguards necegsitates more data.uol-‘hwﬂd.o

of the Actual issues invalved-then has usually been obm:]n z
RASH and it is within the competemce of the social an e
to nq:ply tho necessary data. . ’ e

It is not only in connection with changes in comtitutiunq
status that anthropological-study can throw light on the implice= .
i uqn- of meagures of practical policy. - This is aleo the case when
Wl 2 U3 T propoud' to abolish native institutions.or considerably modify
them by legislation, for example in the freeing of slaves or the -
- -suppression of an mtﬁu&i&\mu the Mui-Tsai of Hong Some
administrations employ anthropologists whose duty it is m r
‘them on matters of this kind, but the majority do not, ' /]
Antensive investigations most colonial territories are

upon- the personal choice of areas for study by M : ,
workers. ) SR

A Inthiaoamectimweventuntodrnmnt
‘. . resolution voted unanimously in 1934, by the Socio!
the International Congress of Kthnological cal and Anthrg
Sciences, representing experts in ﬂxh l@:ﬂ )
world. This body resolved - % S

W | "That it_be‘A recommendat
Majesty's ‘Government and to

th nﬂ:;ﬁtrtt(ap of native pooplea that it is desirable that
in each territory so ered one or more Government
Anthropologists should be inted as specialist officers

" with a view to facilitating a deeper scientific appreciation
of native custom and contributing in a systematic manner
“fowards the solution of problems of contact of the native with

Buropean civilization".

Should His Majesty's Government at any time be desirous of
utilizing the experience of anthropologists in investigating any
particular problem concerning the modification of native institu-
tions, the Royal Anthropological Institute would be happy to offer
its co-operation in obtaining the required information, . The
Committee on Applied Anthropology is at present engaged in_a study
of the problems arising out of the modern developments in the -
African custom of bride-price, the result of v!uch we shall be al.d _
to wh:it to you in due course, S o e * v
hrticulu-ly with regard to transfers of telunor,y, the TR .
hlt:lm would respectfully suggest to His Majesty's Government ~ o’
that any such measure should be 'by a systemftic investiga-. o
tion of the in tions of the 3 in so far as they might » ¥
J tutions andmd’. e-of -the native populations- . ~ . = "¢

“xn

T a0, e _
H. S. HARRISON, : :
Presidents = .y . 0 e -

-- Downing Stréet, -
-t “11th August] 1587,

e -

8ir, et

s -
o

- I‘lthritmtot.]uyl'-htcor the 25th of June, 1 am
directed by y Gore to thank you for your letter
emu&:ﬁmaﬁmmeemmo:m Standing Com-
mittee on Applied which he has read with much interest,
and to apologize for the delay.in replying thereto. 4

2, -~ While the importance of anthropology is becoming more
widely realised, Mr. Ormsby Gore feels that it is not perhaps known
how much ‘has been done, and is being done in this sphere, all over o
the world - especially in Africa and the Pacific - and that what-
ever may have been the case in the past, Governments generally are
now quite awake to the importance of the subject.

3. The Secretary of State is grateful for the Institute's
ﬂ"m, in the investigation of any particular problem -
e .haﬂm :‘muh institutions, and will bear

arranging for es of your letter'to ve
brought to the notice of the -mmm-m %mtlto'ho-
q-qmuetmuwl

Iﬁhlﬂﬁtl‘.w - will be glad to dwail

of  inform him in due coursé of the \
w‘ g ﬂ‘mufbl‘id.pricn.o |
\
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