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» i  REPORT ON A VISIT TO NIGURIA,
‘wf.. . NOVEMBuR-DECEMBLR 19Lb.  # -

‘1. GREENWOOD, Senior Specialist.

'~ INTRODUCTION .
I visited Nigeria daring November end December,

L

1945, with instructions to repert on such peris of the

Department of Agriculture's recent work as woul

interest and instruction to ourselves in framing our plans
© of research and development. It was noped that in matters

of research we might be able to avcid the duplication of

effort which has been an unfortunate feature of paut wo rk

in the West African Colonies; that in developing internal
' markets each Colony should be aware of the work done by

the other; and that there should be collusion in the pro-

duction andmarketing of any product for which there was

8 ready place in the world-market. T

2 A provisional itinerary was prepared by you,

and submitted to the Directcr of Agriculture, Nigeria.

This was elaboarated by the Deputy Director; Ibadan, and

the Assistant Director, Zaria; who made full plans for

the egification and the entertainment of my wife and

myself, We should like to express our sincere apprecie—

tion of the courtesy and patience with which our questions
_ Were answWered, and of the fund of hYwospitality offered us

by so many members of the Department. :

% I arrived in Nigeria on November 21st and left
on December 3)ths; a detailed itinerary 1is attached as
Appendix I- I had the good fortune to serve in Nigeria
between 1927 and 1934, and to- have been a representative
of the Gold Coast at the whird West African Agricultural
Conference held in Nigeria in §938. At this Conference
8 very complete account of the work of the Nigerian
Department was rendered. and this report is principally
Ctoncerned with subsequent develcopments in the programme
"then outlined.

WARTIME AGRICULLURE.

Lo Whilst it hes beesn possible to continue most
of the major invoctics*ticns then projected, and to ins*ti-
tute others, e.g. research into oil-palms, the main work
of the Department since 1938 has necessarily been directed
to the war effort: to the reduction of imports by increa-—
Bed self-sufficiency in native foodstuffs; to the pro-
duction of Buropean focds for a white population greatly
enlarged by military operstions; and to increased expeorts
of commodities vital to war neecds.

5e These tasks have sat more 71gh"y on the
- Nigerian Department than on oursevas;, Pre-war imports
. of food (1932-36) for Nigeria's population of 20,600,000
were of the order of £1,500,000 per annum. °‘ The GoLd Coast,
with a population of 3,80”,000 dmparted over the same
Period food to the value of £1,200,0C0 per annum. (These
‘figures include. spirits and tobaccr wWhose consumption is
Toughly proportional to total food imports, e.g. 1932

Nigeria /



Nigeria £528,0007 Gold Coge, ™ el ~
be claimed thet bhis differsu BoTR 861k gureieg ot
§ has arisen by officisl Adintation of po icy.'“ Dincy
Neounting the est.am;‘s{ed trade in oil-pham’ produote
the jor agnriclltural exports of Nigeria kgm ‘Ea)
-and the E;dﬁ Coast (com0a) have been establiape bu
native enterprise, and have wexed and waned @émx di
to the remuneration coffered by the merchants. ﬁgheng
degree to which export crops have competed with'%aggﬂf'K
farming in the West African Colcnies has been 'largely
determmined by the nature and extent of the agricul tu~-:
ral land which has been put into good communication

with the ports.

6. The drivefor self-sufficiency was, however,
much further advanced in 193%86 in Nigeria than in the
other West African Colonies; a fact to which sthe

.~ Leverhulme Commission drew attention in their Technical
. .Report (page 31). With the Departmental organisation
existing at the outbreak of war it was possible to ‘
make rapid progress in the development of many essen~.
tial foodstuffs; particularly outstanding in the case
Bf ‘rices: 5 :

i Very complete investigations into the ;
potentialities of rice production had been begun in
1938, and full advantage of the knowledge acquired -
was ‘taken in 1940 when, by the issue of tested va-
rieties; production was greatly increased in the,
established rico-growing areas of Sckoto, Bida,
Ilorin and Abeokuta, and the crop was successfully
introduced to many parts of the Southern and uasstern
Provinces. Production in 19L0O was estimated at
L0,00C tons, and imports in that year were 2,700 tons
compared with 7,300 tons in 4939 and 15,000 tons .in .
1936, In his Production Report for 194L the‘Director
of Agriculture says - :

"Rice—~planting has been' extended
“to Oyo and Ondo. -.In other parts
of the Southern Provinces 1t has
acquired its own momentum and - .
requires little propaganda from us".

; Requisitions for Military use were about 4,390 -
tons in 1944, and .in 1941 800 tons were exported. to
. the cambia. Whilst the country would now appear
. self-Bupporting ;t'has been decided that the export of
., riee shall not be fostered until there is cledr evi-
.+ydence tnat the home market is saturated.

8. With its lerge indigenoug cattle population,
its varied climate and large agricultural commynity,
Nigeria has been able to supply its Buropean wap-tim
population with enviable quantities of dairy and garden
produce (a paradise clouded, in the opinion of somo
Nigerians, only by the absence of an investigational
centre such as the Accra Brewery). The development.
of some commodities has reached & stage when export is
possible, and the import of Nigerien potatoes, onions,
possibly dairy-prdduce, into other West African Colonies

| Amefits'/t
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merits serious ConbldpPBtion in any scheme for their
unified deVGlopmgnt. e

Ge Some war-time pro jects in Luropean supply,
such as the Northern dairics,. piggeribs and sugar
production; can be readily diverted to’ improving the
standard of health of the African, 4hcrc ars,
however, enterprises like the Southern dairies and
the Agege Stock Fattening Scheme -whose placé in the
post-war programme cannot bé decided without further
experimunt under normal trade conditions '

1Q. Nigeria S ma jor export c“(ps, palm—oil,
palm-kernels and groundnuts, were, of course, amongst
war priorities; and the maintenance of the pre-war
volume of exports has . involved the Depértment not
cgnly 1n considerable propaganda but..in essays in
foodstuffs distribution and price stabllisation to
prevent the producers of essential exports being lured
from their task by the prospect of greater remuneration
in food-farming. How successful these efforts were
may be judged by the Produoe Inspacm on flgures for
1937-8 and 1941-2,

Year Palm Qil Palm KernéISQ " Groundnuts.
tons i tonsg . .., tons.
1937-8 129,162 . 282,947 207,394 -
Moui-2 147,678 3,820 239,309 .,

i i S In conpany with the other Wes t, Af*iean Golonies,
;Nigeria has been calléd on to produce rubber, castor . oil
end other vital supplips, and the Deparuncnt 1s «te be-
congratulated on the results achieved. our own Depart-
ment owes a debt of gratitude to the'late Directer. of
Agricilture, Nigeria, Cept. J.R. Macxie, ‘who ‘was:’ the flrst,
amongst the-ceritics of this countrm 8 early war efforts,
to poifft out that in Nigeria war produc tion’ was &hbulder—
164 by 'a Burovean staff of 58 (‘excluding Marketing
Offiqere; all: of whom were bkempt from combatant Service,
whereas in' the Gold Cosst’ the available @uropean staff
. Wes 233 no -less. than 1l of its‘abler membeérs being on.
act1Ve servgce duyring the more v1tal years of produoglon.

 PoS! SUAR POLICY.

o 'I.discussed With the DlPeCuOP of Agriculture
the major aspects of our own post=war policy, which, ape
to safeguard such export crops a8s we now possess;, o
aim for a greater degree of self-sufficiency ir fozd
in respect both of quantity and nutritive quality, and
to develcp part igularly such crops as coconuts, ground-
nuts and rice which will hdve. potentlaiitJ 68 ©Xports
onpe the acute local dcmand is satJ&.sfle:Ic

1} Mr, Beattie said he was in coﬁdial agreanent

;f-wiﬁh ‘this policy, which was £ ot hils predecessor, Whp

in’ ﬁis'Annual Report for T9U3 o
& . ' : )~.,’7:-!' e el Y = biagts
.-c.- {" v WLl 5 ‘ B (, : & .-“ E R . "The /
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"Me experience of the last year
or two tends to confirm thet. in i
a country cf the size of Nigeria, . B
with its diversity of soil and
climate, the best results are -
¢breined: by going @&l out fop i
i, the maximum production of all . SR
. crops, and the retention of a I
Proper balance between the ¢rops
produced for export and those
. required for lceal consumption,

i rather than by concentrating en— il
tirely on one or two export crops....:.
Qur dnsistence on the need for .
full experimental proof of the
soundness of the advice offered - J
te farmere and the resultant some- ifs
what slow tempo «of cur extension o
work have recently been severely Sl
criticised. . Recent experience in
production drives and the compsare—
tive failure of more spectacular
methode have more than justified -

. this policy". iy

4. The programme for the agrioultural development
of Nigeria had not been announced at the time of my vigite.
A meeting of the Development Committee took place in
December, but my request to be allowed to attend wasg net
enterteined with the seriousness which I thought it to
merit. Ite findings will no doubt reach you through,
more formal charnels. The Development Secrctary,

Mr. F.E.V.8mith, very kindly discussed with me the pro- -
specte of resuming the export of bananas from the Gold
Coast and the extent to which this trade could be 1inked
with the Cameroons' exports. g e e ;

15. The Nigerian Deparunent is understaffed, though
to & conslderably less degree than. ourselves, and recent
commitwentes have spread its personnel over a mueh wider
radius than heretofore. Unless the staff can be
strengthened, or its communication lines shortened, thene
eppeare to be immninent danger of a constant migration
of officers from one station to aneother. I make this
observation with affectionate memories of the solidarity
of the pre~war Nigerlan stations and with experience of
- the discontent which has been roused both in the Depart=
ment and in .the fermming community by thc frsquent ohan-
ges 1in personnel which were a ppe-war feature of most

Gold Ce&st sBtations.

PALM~QIL PRODUCLS.

Palm—01l and palm kernels still rank together
ae Nigeria's major agricultural export; shipments
averaged 140,000 and 350,000 tons per annum respectively
between 1934 end 1939, The values of the principal .
exports were in 1937 i~ Palm-oil £2,400,000 : Kernels
£3,600,000 ; Groundnute £4,000,000 : Cocoa £3,600,000,
end in 1938 :- Palm-oll £979,000 ¢ Kernels £2,191,000 @
Groundnuts £1,300,000 ¢ Cocoa £1,500,000.

17« /
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17 The Eastern Menace has loomed over the™ -
industry since the days of the First West Africanj?
Conference (1927) when few of the delegates wereh”
as sanguine &s Mr. P.H:'Lambs who said ¢=— "The "1y
problem is whether low grade fruit and inefficient
methods of extraction with no overhezd charges can
exist in competition with high grade fruilt and very
efficient methods, but with high overhead chdrgés.
Pergonally I believe they can," Mr. Tigmb's pro- - 11
phécy, based on the increasing world conBumption:Hf "'~ -
vegetable oils, has been fulfilled;*andf&ipihdeﬁ;n“’1::
the market has been found both. for Sumetran scft oil™H
and, at a considerable price discount; fOP‘Nigcri&n\»t 
hard oil. Rt By : TG an

18. 01l from .the Hast arrives on the home market
wWith an F.F.A. content less than L per cent, and there

has been continuous propaganda in Nigeria to produoeva?
soft oils approaching this standard in the hope of
securing a higher price. A scheme for subsidisirng
palm-0il factories was prepdred in i927- It recéived
no local support, and headway has been made only through
the mediun of small screw pressess Manlove and Watson
{ Second Conference, 1929) considered that the demon-—
Strated supecriority of the press over the native soft
0il process would ensure its adoption in areas where
soft oli was made but, since i3 entailed extra laboar,
it was not likely to be popular in hard-oil producing
centres unless a very substantisl premium for soft

0il were offered.

. 19. An attractive premium has bcen offered for '

the first time during the war years, when grading into'™
F.F.A- classes has been underteken by the merchants. =~
The grades,®prices, snd percenteges of buyings fallingq{
into the various ‘grades between October, 194L and e
January, 1945 are given below. e /

R |5

Grade e A 5 I A B

FCF.AA percent O =9 90 - 18 19 = 27 28, -~ 362>36"

SRedccepEr on - S5 19 S12.1.3  £44:4.3 | £40.95 3 £9.1453

Percentage of ; _ : e
bU,yingSo i W 6597 11:‘.8 G 'iO':g ; 8?8 207 ‘

The figures show how quickly quality looks aftcer itself,
oncee & suffilcient reward is offcred: a similar experiment
with cocoa would no doubt confound some of the critics of
the quality of the ctop now marketed,

3 i 5 21-/

The prices should be of interest to any student of inter—

- colonial trade. In the Gold Coast palm oil correspond-—
‘ing to Nigerian Grade II was during the same period bought
for military purposcs &t £28 per ton, Zastern Province,
and ‘gh2 per ton; Western Province.  The present retail
Price is1/3d. per bottle or £90 per ton. o '

A\



20. I appears by no meanr cartain that the present
system of differcutial grading Will be wmsintained after
the war, 8nd an effort to improve guality still further
ls being mede by the importation of powéredriven mills.
uwvelma" Pion@erMillS have beenvopdebed’ ata Gost
of £5, each, and the firet ls ncw being ‘erected-at
OkigWi. ‘ e

o i o
A A R R o

21, The Department has for many yedrs been corduct—
ing propaganda for the establishment .of inative-owned plan—
tations of palms. Demonstration plots laid down by the
Department have not been uniformly successful, In some
cages Calapugonium has been used as a cover crop.  After
previding a geod cover and re-seeddng l1tself for five t-~
six years 1t has mysteriously failed, and it has been found
dmpossible to re-establish covers or weed growth, Palms
are dying rapidly, and the toxlc (?) effect of Calapogonium
1s being heightened by erosion.

011 Palm Research Station.

v

22. The urgent need for a West African Station to con-
duct research on cill palms was first pointed out by the Hill
Committee (Kew) in 1919 and has been stressed at all the sub-
sequent West African Conferences. At the 1938 Conference it
was for the first time definltely recommended that such a
Station should be established in Nigeria, A sice of 4,300
acres to the west of Benin (Qilty was chosen and opened up ind

1939.

25 An account of the early work on the Station has been
given by Murray (Tropical Agriculture XXII 5, p. 93 (41945).
At the time &6f my visit funds for its establishment and main-
tenance had not yet becen made availables Its houging and
general equipment were rudimentary ¢ 1t was being run by a
staff e¢f two Huropeans, and particuler tribute 1s due to
them and thelr predecessors for the amount of good work which
has been accomplished 50N acres have been developed for expe—
rimente 100 acres of natural palm grove are under regular
observatlon, and the gStation 1s alsc collecting yield records
from 900 acres of palmein various parts of the Eastern Prcvince.
An sccount of the main experiments follows, ' .

24. Yield Records. Individual tree records are belng
collected from Block B T (100 acres) which has been left
undisturbed with an average density of 12 palms per acre; .from .
8 African-owned plots east of the Niger, from U.A.C. Planta-
tions and Departmental plots. Peaks of fruit production are
et the end and the beginning of the rains, roughly six months
after flowering peaks. The greater peak is at the beginning
of the rains, about 70 per cent of the crep.being harvested in
the first 6 months of ,the year,

25.  Hstablishment [Crisl (FQ 1). 19LO.

5 Treatments ¢ 5 Replicates : Latin Square : Plet 'Size
% acre. |

- The main object is to find whether the estate praotive
of putting dowy a green manure cover, & procedure not
acceptable to the Africen farmer, 1s any more efflicient than

8 bush—cover or intercroppilng. Treatments are -

: | ‘Ai)'



As. Intercropping s Benin System, Crapped 2 yesrs
fallow 7/ - 9 years, o

B. Bxhaustilwe Cropping. To be fallcwed only.whén
exhausted.

Q. Weed cover. Outlassed to knee height fer direot
" comparison with leguminous cover (i).

D. Weed and bush cover.  Dstablishment emongst rege—
St nerated bush. Cdtlessed cnly once annuslly,
at end cof rains. ...In 8ddition to mulch effect
this appears to be & go:d practlce, as clearing
takes place at the time cf maximum sunlight,
which oll-palms appear %o relish.

E. Standard practice. Leguminous cover. Puerariae

javanica (slow growing) established through
faster grcwing Calapogonium.

Treatments A, 1940 yams. 1941 ysms. 1942 fallew.
1 i
B. 1940, 44, L2 Yams:. 1943 Early maize,
cassava. 49L4L-45 cassava — replaced
cocoyam Octeber: 1945.

Nitrate Content. Highest under leguminous cover (&).

Moisture Content. During dry séason highest in D
(significance doubtful 7).

‘Costs. Lowest far D.: A and B not directly compara—
ble : have proved mosi expensive despite
sagle of crops :

Growth Rate. ' Determined by count cf number of leaves

: en twe selections planted, through areas
Results are aB yet tentative- Growth rate
is sc far greatest cn cultivated plots A and B,
and apparently greater under bush cover D than
under leguminous cover he

26. Burning V.,  Non-burning.' (FQ 2). 1940.

CoreeT 9.0 Treatments 3 7 Replicatess Randomized s
Plot 8ize + acre. Determination of nitrete content,
made by the Agricultural Chemist during 1944 &nd 1945
Bhowed that nitrification was, despits very large plot-to-
Plot variation, consistently (and probably significantly)
higher on the non-burnt plots. T :

' (Maximum;values“éMarch ﬁ9u5 Non-burnt 22. Burnt 16
Minimum values (Oct. 1944) Non-burnt 4. Burnt 3
parts per million nitric nitrggen.) ,

27, Boll Covers (FQ 3). 4943.

: 9 Treatments : 9 replicates 3 Plots 1/20th acre.
Nine eovers (1) Calapogenium {ii) YWephrosia candida (iii)
Centrosema pubescens (iv) Centrosems plumieri (v) Pueraria
eavanica (vi) Weeds knee height (vii) Weeds untreated

viil) Hlephant grass (ix) Acioa Barteri.

Soil Cnvers /



goil Qov.re (Fg 3N). 194l;.

5 Treatments § 9 replicates.
(1) Wild canna (bidentata) éii) Pueraria (31i3) Acioa
Barteri (iv) Clean weeding (v) Cassia alata.

28.,. Seed Testing., (FP). 1941.

Selected seed is planted cut for comparison
with mixed seed from wild trees. Three methods of plan-
ting are being tried (n) 3' x 3' x 3' planting hcles (b)
ditte with heavy mulch in dry season (c¢) planting hole
3! square, 5' deep. Lower 2' feet of earth not replaced
in hole, B0 that planting level is 2' below surface.
This practice has been found (empson) successful with
ecconuts in Ceylon in preventing subsequent baring of roots.

29. Spacing Triels. Various Blocks. 120 acres. 1942,

6 Spacings : 12 replicates, Densities vary from 22 te
1414 per acre.

Triangular (1) 21' (11) 25' (i11) 30' (iv) 42

Square (v) 12' x 65% (vi) 21" x"65* (vii) 30" x 65"
Le2iY)y 27 x Lpy's

Three covers (a) Elephant grass (b) Bush (c) Pueraria, are
established. An estimate of the number of* cattle that
can be grazed on the covers is being made. Ultimately
the area will be grézed and intercropped, using ploughs,
~between rows. '

Covers were planted in 1942 ¢ palms were planted in
4943, but wholesale replanting has been needed during 1945.
The reasons for such heavy feilure are not fully known. -
" Losses from bush~rats have been high, and every plant must
he protected by a wire screen. Attempts to screcn off

Pxints or portions of plots by stake hedges were not successful.,

e Pcllins tion. The method of Hill and Mason (1925)
mrdified by Smith (1929) has been further improved. Twe
days belore they are judged about to- open male and female
flnwers are bagged after sterilisation with 4 per cent for—
malin. Stout canvas bags with a8 ecelluloid observation
window (or during war-time with a retractable corner) 'are
used, -~ The stem is trimmed and the pbag tied with 1its mouth
-fitting arnund a cotton-wool collar. Male flowers, when
fully open, are cut aff below the bag and:carried to the
laboratory, where the pollen is sifted and &tored in small
tubes (selection) or Petri dishes (maes pollination) kept inm
a Aesiccator. Female flowers: are pollinated cne day before
they appear receptive, and on the two succeeding days.
Pellen 1s blown by én insufflator through'a hole in the
cellulnid window, which is then resealed by & plaster patch,
Bage are left in position until all the stigmas are withered
(one to three weecks).
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’31» Breeding Prbgggmmea

A. Improved Seed for Farmers. ‘[aree types are being
produced frem mixed pollen from sclected trees -

(a) Thick-phelled &. ihick shelled.  Primarily
for kernex market, but parenie selected fcr
a high percentage of meso2s rp.

(b) Thick-ghelled ® Thin-shelled. ~ 4 gocd all-round
type) consisting of equal numbers of thick and
.thin shelled.

(o) Thick-ghelled X. Pisiferao . Produces thin-shelled
type (Congo 400% ?) (PlSlfﬁra selfed = abortive.
Thln—shelled selfed 25 pericent plsiferg),

B. Uniform Seed for kxperiments (Cultivations, etc.) Self-
pollinated thick shelled from selected trees.

Cs Stidies in Inheritanece, ctcs Temporarily abandoned,
The Ju-ju palm (var. idolatrica) with the inherited
charscter of fused leaflets has p“ﬂwising uses in
determining the spread of pollen {cf. axil-spot in
cacasn)

32¢ Germinations. The problems of germination,
S0 @onfﬂundlng that many of the older generation of
farmers still believe that the olil palm can be generated
only by gct of God,; are far firom selved. Aucbinieck
and Waters (ﬂ92?) reported that by soaking in warm water
BorsEtEbes ted el tdavdla pernriine tdon of 1 80 per cent ini:
two to three months was obtained in Sumatia, in contrast .-
to the 0ld rate of 60 per cent in 42 tc 414 months : Barnes.
hoped to imprvve this performance by evacuating the seed

before wetting, The present system:-in use at Benin has
given an average germination of only 50 per cent in 6 to:
9 months- The prcblem scems to call for an investigation:

@f tae 't loehemical chehiges taking.plage during.germ’ination.
8nd would appear sufficiently impertant to Warran:c the
assistance of the Bmpire Praducts Research Chuncil.

fheimeitcod in cuse 8h QuP. R, S is as follows s

: Seeds are packed in charcosi in trays,

‘ B g B G whinichhhold 680 thin.stal 1ed
or 40O tiin-ehelled seeds. . the trays
are stacked in a series of ovens kept
at 35 = 3€C by & weod fire, After
r”ix weeks each tray is examined fort-—
ni g 181y, and seeds in which the plu-
mule is apparent are transferrzd o
boxes frem which they are: remcived to
the nupsery in the esrly reins < .they
Pemain in the nursery abvout 15 munths
before being planted out in 'the field.
Germinations ars started inmid-July
80 that tue majority of the seede shall
remain in the trays during the Ary ses—
B0 I'ne seed boxes are :iaiged from
the grourd "to keep out anus. Various

a
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trials with sterilized and non=cterilized
earths of different textures plus artiii-
clal and nrganic manures are in progress.

33. Diseases.

(a) Baszl Rot. A root disease, not yet identified,
whieh causes the logs of 50 per cent of nur-
sery seecdlinge during the dry scascn.

(b) Yellowing (Bronzing) Digecase. Widespread ;:
very prevalent at Nkwele. Yield falls,
trees look sickly and eventually die.
Nitrcgen and phosphate treatments proved
ineffective, Wood-ashes, at 90 1lb. per
tree, brought recovery within 42 months.
Leaf analyses made for Messrs. U,A.C.

] suggested that plants suffered from

e potassium deficiency. Application of
30 lbs. sulphate of potash per tree has
caused two trees to recover in 12 months. . .

(c) Lemon Frond., A' bright yellow leaf discoloration
apparently caused by swampy concitions.

(a) Patch yellowing- Probably a fungoild disease
which produces on the leawes yellow patches
which drop out, leaving a vein net-work. ;

€ 0 6.0

34, Trinided impertations'and progeny from: <elected
Nigerian seed are being tested, in conjunction with specing
trials, 'at the Departmental cocoa fams at I.N.A, (Ibadan)
and Dwena (Ondo). The necessity for! preserving tthese
strains, selécted from 1931 onwards, was enhance& when the
discovery of Swollen Shoct diseasec made the Scheme (1938)
for their multiplication at Tafo for re-issue to Nigeria
temporarily infeasible.

35. Difficulty in establishing cocoa has been expe-
rienced at both Stations ¢ unsuitable sgoll conditions have
added to the havoc wrought by céapsids: AL Oweéna, establi-
shed in 1933 on the crest of a hill, replacements are still
neceded on account of the closeness of parent rock to' the
surface, which h&s involved conmsiderable juggling with the
original planting holes. At I.N.A., on the ether hand,
failure has been ascribed to planting on a slape with a
cover of trancsported sandy soil so deep that the moisture
requirements of cocoa cannot be satisfied. This finding
has been apparently justified by success in planting on
a second area at the sumit of the slope, Where roots
can more quickly reach the clay horigon overlying parent
rocks There are, however, some hearty survivers in the
original area, and othcr factors in establishment may 8lso
have been involved. Some recent supplics were suffering
from very acute iron chlorosis.

56/




At Owena

36 Belection "T38, & very robust pérformer
in the Firet Progeny Drial at Tafo, bhas ghown the greatest
arorise; it 1s being multiplie d_at I.N,&, for lgsde Cu-

W Ming the re-plenting of aress elearsd of 3wollen Shoot
digease Spacingitrials from 8' x 8' %o 45" % 45" have so fa
Podnted to -the advantage of close plantinggs’

Bl I 19&: an Entomcloglst from the West Africen
Cacao Reseaprch Institute was attached t0 Owena to s1uov
capsid problems Coumts of Da.theobroma and g '
are made on five deys of the week by colliectors T
8 -glroge of 3 miles radlus Gollectlons are also madc
daily on tiie :Statiion cocoas A sherp rise in the relative
percentage ‘of P,iurﬁgjpﬁg in the latter collections: led
to the discovery that Distantiella ‘was feeding on :it“as,
Wadsh, thus provided a reservoir flor pe~inTestation 5f th
picked cocoa. Work oz bhe host plantes of both capsids
ig in propress 1o’ the field end on potted plants, Intere-
3ting recorde of parasitism enq hyperparasitism are being
obtained from dissecilons, made twice weekly, of collections
¢T ‘Sahlbergelia in three greowsh—-stages, and of the extracied
Buphorug larvde; Breeding trials and life~history studies
gt the parasite Buphorus sahlbergeliag and the hypcrparasite
Mesoehorus melanothorex are being mace

285 Sweilen Shoot disease.  Within & few months of
the completion of the West AfPlL\L Cacap KHeses reh Institute
training course for u-uJL; L surveycrs, Swollen Shoot

. Segse wags discovered in hovgnoehg i9lily, at Egbeda, 43 miles
ast of Ibadan mhilistouibrcak I8 the larcesy yet dissiosed
nd rs'a triangle ( Bgbeda-Badeku<Gbedun) with .sides 2
i] 10% 3 A small infected area, Iware-o i i iz

i north of Egbedd in January 1{9L5, wi

I dreg wag found at pda-Ona, scuth of
ber 18L5. Atk lend of November, 4945 i
found in 272 farms covering 317 acres: the

B ponuLatlon We s esbidma ted @t 450,000, The

open Q¢S“OT&P"d ou*51dc Qyu Pravinges:
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that thelr clearsnce could be expedited. It was realised,
however, that such & procedure might have unfortunate re—
percussions in the Gold Coast, where it would be impossi-
ble to offer like compensation for the millions of affected
treeso Arrangements had been made for a Political Officer
from Oyo Province to visit the Gold Cuast to discuss the
co-~ordinaticn of policy and propaganda, and for a member

of the West Africen Cacao Research Institute staff to
demonstrate in Iligeria the method of cutting—out adopted

in the Gold Coast. i

iy AL

ik I joined the Swollen gShoot hunt by exémining
the more obvious areces of dieback along the roadside. My
only finds were two large patches of sickle-leaf, one 7
miles south-cost of Ife on the Ondp road, the other 8 miles
south-west of Ife on the Oyo Farm road, In both ceses
sickle ieaf was associated with acute iron ehlorosis.

SOIL FaRTILIIY,

SETITED FPARMING.

L2 The farming systems which Faulkner introduced to
Nigeria in 41922, in an attempt to establish & settled type
of agriculture, are sufficiently weldl kaown to ¢all for
only brief summary. Supnorted by many years of controlled
experimentation they rark as classics in tropical agriculture.

A, In the Northern Provinces the value of manure,
supplicd by nomad Fulani Cattle, was well understood. Pea-
sant farmers were induced to keep their own cattle,to use
them for ploughing, and to feed and bed them so that they pro-
duced a qurantity of farmrard manure adscuate for the extended
acreage which ploughing brought into cultivation. . The sScheme,
which involved the Department in the buying end training' of
cattle, and in ilhe provision of credit for the purchase of
cattle and ploughs (later taken over by the Native Administre-

ions) made rapid progress, particularly wWhen an iron plough
was sgubstituted for a wooden plough of locel construction.
It inspired oar own work in the Northern lerritories (see Lynn.
Bulletin No.33 (4937) ). During the war years &he lot of the
Nigerian mixed farmer has been a happy one.

Lilya It sannot howcver, be claimed that the problems of
‘the Northern Provinces are solved. As population increeses
g0 must the unit-helding per family decreése in size, A
system which works well -on a farm of 45 acres cannot be expected
to function on a fam of 4 acres, the accepted modal Bizt in
the Kano area. Much remeains to be done in soll-conservation
and in.the utilisation of waste matters

15, For the South, where trypancsomiasis forbade the
kecping of ceitle, the digging—in of green manures wag re-
commendeds An carly set-back was encountered in parts of

4n¢ Bastern Frovinces where great difficulty in establishing
lezuminous covers was experilenced. Greater success, particu—
larly with Mucuna utilis, was obtained in Oyo Provinee, but
for varicus reascns, some of which ‘are discussed below, the
system hes not been adopted by the African farmer. Inter= ;
planting of cowpcas 1is, however, an established native practice,

and in his Annual Report for 1938 the Director of‘Agridﬁlta@e
says :- At i
& : ; - "There
i B il

)
U
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Wihere seems little doubt that farmers
{0shugbu) are making mure use of cow-
veas to prevent soil wash and are thus
attempting a modified form of green-—
manuring which they are wurking out
for themselvesa.

L6 A very valuable appraisgement of the Department's
Work on soil fertility has been presented in the Technical
Reoort of. the Leverhulme Commission. The authors
(Mr, HeC> Sempson and Dr. E.M. Crowther) regret that in
Nigeriu there appears to have been 10 pre-experimental sur-
vey of local agricultural systems comparable to that carried
cut in North Memprusi (Lynn. Bulletin 34 (1937))s It would
appear mest desirable that to assess the value of an
'imﬁroved' method the local method should be watched, not
only through all the courses of its rotation but through
various shifts of ground. There have been a number of cul-
. tural and manurial treatments which have given increments of
the order of 100% on poor land but in which the final yield
hes been below that of the farmer next door,

(T The obtaining of accurate informetion from the
farmer is not casy until his confidence hes been gained by
prolonged personal contact, But the difficulties appear
to have been exaggerated by Hill and Waters (41927) who say:-
“for definite informetion we have been ccompelled to employ
a system of esplunage and even then we have had to 2void any
Suggestion that we would like to weigh the produce which the
farmers reap

MIXED FARMING.

L8 War conditlong have retarded the progress of mixed
-fapring in tne Northern*Pruvinces by. re2ason of the increased
Price c¢f ploughe and cattle and by the diversion %o other
duties of officers normally responsible for the supervision
of the fams. The number of mixed farmers remained fairly
constant at about:-2,000 during the ea:ly,war years and is
now estinated at:2. uOO, The increased demand for msat has
given the establighed: farmers handsomz returns for their
fattened bulls, and a large number have keen able to pay ORI
their advances and set up a credit balance.

: uq Some disappointment has been expressed that the
c2 71y phenomenal inerease in the number of mixed farmers
has ot been maintained. Even with adeguate staff the
nmmber of new farmers is not likely to excced 250 per annum
in the next 5 years;. although it is hoped that dit il rise
e 500 per amnum in 1950~55.

50. Two factors limit the rate of exransion, The
first is the pelection of animals of the cor rect worliing type
and of 'the best size far fattening (5% - 6.cwt.).  “his has:
been easier in war-timé, owing to the large cholce offered
at the central Army buying pool at Deudawa, than 1t will be
in peece-time, for the dealer's practice is to sell all his
Btock or rnone.: The setting up of 250 farmers per annum- calls
for 5V0 trained bulls, another 1,500 are needed annually to
replace losses, Que to mortality 5107), senescence and sales,
in the existing trained stoc& (ol 5 000, « : More rapid progress

could /



1l

could be expected if farmers would train their own bulls;
a substantial increfse in the Department's training
charge on each dssue of stock subsequent tu the first
might lead experienced farmers to do their own treining.

Bl'e Disease, particularly acute pleuro-pneumonia,
ls the second obstacle to progress, and past experience
has shown "that the bigger the ecattle poovl the greater
ls the mortality rate. A course of triple P.P. vaccine
(paragraph121) loests 12 weeks, and it is unlikely thet
nvmadic cattle can be detained for this period.  The
onus of treatment therefore falls on the Department.

UNIT FARMS (NORIH).

H2e The economics of various types of mixed farming
relative to hand firming are studicd on unit farms from
which 2ll deteils of the famer's income and expenditure
apre colleected, Incomes on mixed farms range from about
215 to £30 (where bullucks are sold during the year) :
the lower income leaves the fermer with a margin of one
or two pounds after deducting the cost of clothing and
feeding his femily and keeping his buildings in repair.

I saw 3 types of mixed farm;-

53. (1) Dasudsws (Obligstory Gesh-crop«: Cutton).

Daudawe se¢rves o8 &€ multiplicetion farm for cotton
seed., 6L, mixed farers ere settled on plots of 15 aores,
of which 8 acres are under cotton. The remaining 7
acres are under food crops, of which 5 acres are usually
guinea corn, the intention being that each farm shall pru-
duce corn for its own use and that of another family.

(The consumption of corn is 13 1lbs. per day per sdult
nutritive unit : the av- rage number of persvns per family
)40)-}. (1nclud1ng childr‘en) = 35 5 ﬁni“ts e requircrhe‘.mt for 2-
families = 3,000 lbs. or 600 lbs. per acre).

54. Each farmer owns a pair of bulluvcks. Extra
stock , amounting during the war years to an average of 2
Per farm, are kept for fattening. Cattle are fed on
groundnut haulms, opush hay, sweet potatves, etcs 3 no corn
is fed. Cotton-seed is available at 25/~ per ton but is
rarely bought by the farmers. It has been found that the
fuzz on local seed doee not produce balling in cattle.

55 The farmms have been highly successful. Of the
early scttlers L6 out of 49 had peid off advances for
house, stock and implements by the end of 1943 and had
then a credit balance of £350. Mud houses costing £8
pre-war (labour 6d. per day) were originally supplied.
Annuasl repairs to walls and roof cost 15/- pre~war. At
the present price of lubour (8zd) annual repairs to house
and the rebuilding of the compound fence probably cost £2.
A permmanent stone house with corrugated iron roof is now
being built at a cost of £53. The added expense of the
permanent type will be partly offset by the chance of
lucrative dry-ascason (‘fadma) farming during the peried
now spent in collecting grass and mud. Experiments with
& cheaper stone house fitted with a grass roof, and with
live compound hedges, 8re being made in thec new.N.A. Settlement

(35 farme) at Daudawa, ‘
56. /
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56 (11) Maigana (Optional Cash Crord.

In the Maigana farms the farmer grows foodstuffs and
fodders in rutation; cash crops gre of his own choice.
Tobacco is at the moment. the most paying crops Yiclds
(Virginia hybric) are 500 lbs. per acre, at 6d., per lb.
for Grade I leaf, 530 acres were under tobacecos in the
Maigana area in 19L5.

o

5 As at Daudawa the sgize of farmm ig about 15 acres.
Optimum stock, to give 15 tons of farmyard manure per annum,
18 2 tradnedibulis, i eow, 5 offspring = b adults at.3 tons
fermyard manure cach. A typical farm of 416 acres was crop-
ped in 4945 as follows := 2 acres groundnuts ; 2 acres
Miecellaneoue (Tobacco. Groundnuts, Sweet Potato, Cassava)
2 scres Cotton : 2 acres Guineaz corn : 2 acres Gero and
Guinea corn : 6 acres Kiyasuwa (Pnpedicellatgg) and Pigeon pea,

(39}

(f

58. (i11) Kano.

Filve Unit Farme were started at Kanc in 1939, In the
Kano close farming f8rea no land is @ dabile Tfor expansiomn,
eand the small size of the holdings makes plcughing uneconomic.
Btock were kept on four hand-workeda farme orf 3 %o 5 acres
wilth the object of providing milk, meat and mannire; each
farm was stocked with one milk cow and a2 varying number of
goatss Dankey cultivation was tried on e larger farm of 6
acres with the expectation that the owner of the donkeys (3)
could mske extra income by haulage irn the dry scagon,

59. The main object of the experiments was to decide
(1) whot head of stock could be stall-fed cn the produce
of a farm of this size, (1i) whether cattle =nd goats would
thrive end breed normally in confinement with no grazing or
exercise (iii) what size of holding would prove economic,

60. 'Goats, consisting of 1 male @and from 7 to 11 females
per farm, were first kept on raiscd slatted fioors in houses
fitted with sun~parlours. Milk yields were very pocr : deaths,
due meinly to worms and pimvly-gut (Oesovhagcstomiesis) exceeded
births. Some reduection in mortality was obtained in 1942-3 by
changing to &8 mud floor and sweening ocut manure daily, but
goats were abendoned as a foilure in 1944 and replaced by one
fettening bullnck per fanmm. Donkeys were also abandoned after
2 deaths and the discocvory that the fammer wés too busy in
the dry season to hire the animals cut.

61. ‘the farms, which carry various rotstions giving about
1% Beres guinea corn, % ecre grommdnuts, + acre millet, £ acre
cassava, 5 acre sweet poistces, and interplants of pigeon peas
and ecowpeas, bave proved cepgble of supportiing man, wife, one
child and one animal. Incomes in 49Lu-15 ranged from
£17.1%. Gd. to £22, 7. B8d., giving a minimum profit of £2
efter deducting family expenses and ccst ¢of huiidings, The
main source of income wes the sale of milk at 2d. per bottle.

62. /
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UNIT FARMS ( SOULH) .

62. A series of eight Unit Farms was started at
Moor Plantation, Ibadan, in 194L4~L5. Each 1s managed
by a peasant farmer and his family, fur whum Gouges have
been erected in the farms. Thelr vbject is to investi-
gate the economics of a selfwcvntained farm using a
green~-manure rotvation and keeping livestock for sale and
menure- The main differences from wur Unit Foud Farmms
are the incluslon of & perenniel cdsh crop, and man”ge—
ment by a se,tler ratiuer Lhan by paid labuur. ‘

63, Unit Pood Farms were laid dowa in the Guld Coast
in 1938, There were originally 1L farms, each of L acres,
distributed through the Eestern, Central and Western Pro-
"vincer and Ashanti. They were mainly experimental, thelr
object being to determine whether fertility cvuld be main-
tained by the use of a green-manure rotativn, with and
withyut the help of small livestock, and whet annual yield
of food crops could be expected from & lL-acre farmm.

6l In some farms & four or five course green-mantre
rotation was practised; ' in others fuur years of rotational
cropping were folluwed by two years of sheep folded on &
cover of cenfhosemao A typlecal Lz oF "tae el temtyps
congisted of eight %wucqb plots, of which one wés the psddock
contalning shepnerd's cottage, dipping-tank, sheep-ghelter,
Poultry houses and citrus trees;  one was nastwve alternating
with plantains uver a B—year-perloa, the remaining gix plotls
were cropped in the following order t= (1) Yam-beaus (ii)
Maize - Oowpeas (iii) Cassava (1lv) Groundnuts ~ Sweet Potato
(v) and (vi) Cenircosema and sheep.

654 The farms have served as distributing contres for
Improved types cf cassava, beans,; fowls, etc., and in some
cases the grecwing of demonstration cash creps e.g, tobacco,
hay disturbed the original project, which was to grow only
food crops.. In the Central Province, where sheep-—folding
has been practised, theve Tas been Little deviction frem
the original plan. Two of the three farms survive at
Mankessim and Achiasi (Asuansi diverted %o war production
1943) and have been sufficicntly successiul to induce tiie
State of Assin Atandesu to open a farm of  its own at Rantd

Nyankumasi.

66, Expenditure in the Centrel Provinece farms has
ranged between £15 and 230 psr ennum, and hag jsuslly been
roughly balanced by recelptss The Fanti Nyankunasl farm
made a profit of £412 in 19 2R Sheep and poultry have
iad thelr uvs and downse A flock of 20 to LO sheep has
been kept, with annual sales of about 12, and ‘the averagu
head of adult fowls has been about 4O, LRI

* 67. ' There has been no apparcnt falling off in yla@ﬁg
early maize being meintained at about 2,000 1b, grain per
ecre, yams (3 varieties) at § to 8 tons, cassava
tent varietics) at 7 to 412 ‘tons. Sheep ars, how
mitted some grazing outside tae farms, .£o  that.
eycle 1s not a closed onee f‘” T

LS
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" 68. A propossl to start Unit Ferms in which & settler
and his family would grow both food and cash crups and re-
ceive financial assistance during their establishment was
made in 19L1. It was considered (Mr. Waters) that a Unit
Farm should consist of (1) Arable land for the prnduction
of both food and cash crops (ii) A plantation crop, includ=
ing fruit trees (iii) Livestock for cash and maenure (iv)
House and garden (v) A piece of secondary bush correspond-
ing in size to the arable land, It was realized that pro-
vision uf & piece of busgh might be difficult in some places,
but it was considered desirable, as lengthening the cropping
period secemed & more practical goal than permanent cultiva-
‘tion ; the bush would provide both browsing and firewood.

69. Owing to shurtage of staff these proposals were
not implemented. They are all embuvdied in the Nigerian
gystem except the piece of bush, which 1s replaced by a
firewood plantativn of 1% acres per farm. Filve farms are
Btocked with sheep &énd poultry, vne with plgs, one with
working and fattening cattle, one (coconuts) with both sheep
and fattening cattles With the exception of the last two,
which are respectively 13% and 8% acres, the farms are 7%
acres each.| i

70. The besic sheep farm (Nos., II and III) contains

1 ram, 42 ewes and 25 head of poultry, and is divided 1into
2 acres arable land ¢ 3 acres perménent crops (fruit trees
plus cocoa, rubber or vil palms) 1 acre grazing : 1% acres
- fuel plantation, Variants in stocking are i~ 4 rems, L8
ewes, ny poultry (No. VII) : 4 ram, 24 ewes, 12 poultry
(No, V) : 1 ram, 42 ewes, 60 poultry (Nuvs IV). The last
type of farm is meant for use near tuwns, and market vegecta-
bles dre included in a rutation of four L-gcre plots g«
Ei) poultry (1i) vegetables (iil) Guilnea corn and/ur maize

iv) Mucunz late maize, Other variants include (a) the

use vf green manure v. sheep compvst on the arable land;
sheep compost v. no manure on the pemanent crops (b) increa-
eing the fruit-grazing area at the expense of arable land,
the farmer buying stockfeed outside his farm.

71 The plg fam is stocked with 1 boer and 2 sows.
Bix offspring are kept for fattening, the remainder being
Bold as weaners. The fam is divided into 1 acre arable
(for farmer) : 3 acres arable (for pigs) : 1% acres fruit :
11 acres fuel : & acre paddock, One of the main problems
is to detemmine whether such & famm can be self-supporting
in protein. S

72, The cattle farm consists of L acres arable : A
8ere cocoa : 2 acres frult trees ; 3 acreés grass for grazing g
2 acres grass for cntting : 1% acres fuel; and is stocked
with 3 cows and 2 work bulls, offspring being sold. The
erable land is worked on two green-manure rotations A (1) Yams,
gotton, cowpeas (il) early maize - mucuna (iiil) sweet potatoes
1v; mucuna - guinea corn ¢ B (1) yams, cotton,6 cowpeas,
ﬂ% "groundnuts - cassava (11i) cassava (1v) mucuna - late
meize.

73« 3 fattening cettle, 1 ram, 6 ewes and 12 hens are
kept on 4% acres of established coconut-grazing to which
been added 1% acres planted grass, 7% acres arable land and
1% acres fuel, Two of the cattle are allowed %o graze ; the
third is stall-fed with gress.

Thte




18.

Tl The farms are, cf course, experimental, and many
problems will need to be solved. Is it, for instence,
possible to establish an isolated acre of cocoe without
the provision of more lateral protection than can be sup-
plied in farms of this size ? First plantings of cocoa
were far from successful. And 1f these farms suoceed will
they give an estimate of the likely success of the system
in the hands of farmers deniedéd the close supervision, par-
ticularly in matters of animal health,; which appears to be
‘glven at Moor Plantation ? The experiments will be watched
with the very greatest interests

75+« Three of the farms were first cropped in 19443
the others were started only in 1945, There will necesgtew
rily be a long interval before the other permanent crops
are sufficiently established to bring in incomes compérable
with tha* of the coconut farmers More immediate data could’
be expected if an establisteld plantation of mixed edonomic
trees could be carved Into units, as suggested by the
Reve HeM. Grace in the Achimota Agricultural Extension Scheme
for Bunsu in 1936. Such a scheme would, however, give little:
informetion regarding the establishment of orchard crops,
partioularly of fruilt trecs, whicn 1t 1s desired to further.

76, I feel strongly that wherever possible an area of
8econdary bush should be included in the units. If ferti-
lity cénnot be maintained by the present system of manuring
or rotations (including the possible turning-up of the egta-
blished pastures) it would then be possible to start a new
system, embodying the findings of the first experiments, and
taking advantage of the laborious establishment of the per=-
manent crope, which would otherwise need to be abandoned.
The exhausted arable plots would prove valuable sites for
carrying out experiments in regeneration of fertility.

GREEN MANURING.

17 The fourecourse grcen-menure ro*etion first tried
(1922) et Moor Plantation was as follows:-

I Yams (November); Mucuna (July).

II Mucuna (Self-sown and supplied); Ridged
June; Cotton (July).

III Groundnyts (March); Mucuna (August).
IV Ridged March; BHarly Malze (April);

Mucuna (June); kidged October for
Yams (I).

Ridging includes digging—in of Mucune.

78. The rotation was continued ti1ll 1933. There was
no very marked decline in yleld except in the case of cottons
Cempared with everage yilelds over the whole plantation the
following reductions in yield were observed ;- Groundnuts %,
Maize ~ 40%, Yams - 17%, Cotton - 63%. The failure of cotton
is of interest., Hardy has recently suggested (Tropieal
Agriculture XXII.7, page 119 (19&5)¥ that a low carbon/nitnogen
ratio mey promote vegetative growth at the expense of bolling.

It /o




T+ is possible that the cdntinuod digging=in of green-—
ménure may hove -produced an excesse of aveilable nitro-

gen in these plpta.

79 The system was not.,taken up by the locel far-
mer. Since mucuna 18 not edible (mucuna meal has given
poor results es a cattle feed) the rotation produces only
four payable crops per annum. It might appear to have
no advantage over a four-ycar period of intensive Cropw
ping followed by & four-year bush fallow:; data to conteet
this point were not available, Its ehief drawback wes
the emount of labour entailed in three ridgings in four
years, Minor objections were that groundnuts were rare-
ly grown by the local farmcr, and that cotton wés never
grown &8s a Bo0le crop.

80. In a revised rotation, worked between 1934 and
1937, Mueuna was largely rcplaccd by Popondo (Pheseolus
lunatus = Apatram) and cropping wes intcnsified to give.
seven payable crops per annum. - & e

I Yems (Febnuary)‘;.Popondo (June); Burnt
- &nd moulded February.

‘11 Early Maize (April) with Cotton (July);i"
Burnt February. o e c ‘

-

(s

III warly Meize (April); Mucuna (July); ﬁidgcd
August; Late Maize interplanted with
= Popondo (September); moulded February.

T T 7 IV Barly Meize (April) with Popondo (June);

P o Burnt and ridged January. _

° 81, » WUnder this rotation there was a rapid fall in

yield., - = Yields of early maize which had been between

—~. 1,000 and 1,900 1lbs. pcr acre in the old rotation ( para-
graph 77) dropped from 974 lbs. in 1934 to 805 lbs. in
1937. .. The ca¥h value of the total crops was no greaicr,
Whilst lebouf costs for the new rotation were £2 per-.

- annum pigher than for the old (4 acres at 1/- per day).
Popondo provided & poor cover, it proved not so populer

..Fjﬁp;arpicle of diet as was expected, and yields were s0 .
;*f;lQW'(SO 1bs+ shelled beans per acre) as to be barely wonth
Picking, Compared with local practice the rotation ;

cffered a poor seclection of crops. -

e

82, Four new rotations were begun in 1938. Popondo
Was entirely:ousted in favour of Mucuna, which was uged. as
én interplant rather than as a solc crop. (Cassava was
Introduced for the first time whilst melons, okras, cowpces
énd tobacco were includcd @8 interplanty in enc or othcr of
the rotations. Two exeamplcs arc given.
. B./

i,

% Late planting of yams adopted to cnable the
4 deteetion of eél-worm damage during Staregees
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B I Yams (February) i.w., Mucuns (July)

II Groundnuts (March) f.b. Late WMaize
" T 1.w. Mucuna (September)o.

T Eﬁrdx_Maizc (April) i.w. Cassgave (July)
d.w, Cowpeas (September),

IV Cassava (contd.) £sbe Mucuna (July) f.b.
lobaceco (Beptember)s

Cs I Yems (February) i.w. Barly Meize (april);
" llucuna (July) -

II Darly Meize (April) i.w. Melon f.b. Late
~Meize 1.W, Mucuna’ (oeptenbbr)

III Yams (Februsry) i.w. QOkra (March); Mueuna
Lo ZJ U,;"-y) ©
i
V. Greundnuts Warch) g b. Late Maize i w. A ;
1iuc una (~eptenbbr)

83, This ratation wes being cloSed down at the thne :
of my visit, Mucuna €8 an interplant hag not been success-
ful and has smothercd both yams snd carly meize.” Due pro=
vision for the type of mixed cropping reprcsented in this
rote tion has been made in the Unit Ferms ( paragraph 62),

A new sc¢ries of four green-manur¢ roteétions, relying on
cowpeas €8 an intcrplant and once more using mucuna ag a
sole crop, to be -dug-in, wos under preparction. The
suggecsted schigme was :— '

— e : = M'
SR 1 RARCL  FREE) LM, & 1 o gt o T
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= e pein-comparisons in this Dweigr ares——pP

the relotive effects of yams and eurly mndtze-on inter-
planted cotton; E W.R vy S the effect on yams of the
previous crops (i) Mucuna - late maize, '1*) enrly
maize - Mucuna, (1iil) groundnuts tobacco

thought to make yoms liable to discuse) o

8L4. = .lhen green—mpnuring was first introduced
1t wos thBught thet lack of nveilable nitrogen might
be the fector limiting growtha Little confirmation
of .this belief wes obtadined in a number of trials
with nitrogenous manures, many of which were corried
out under conditions (ce.geo after ?1gg1ng in Mucuna
or pfter a Tephrosia fallow) wherec & gresit response
could not be expected. Thet mineral matter, rother
than nitrogen, wes the immediate dceficlency was sugge=-
sted by an expcriment, begurn in 193%2; in which mucune
wag either dug-in green or burned: in the early yecocrs
burning gove significantly higher crop yields,

854 These results werc discussed @t somc length
at the 1938 Conference. It was suggested that if the
nitrogen status of some hcavy yielding plots (School,
Fann) were any index, nitrogencus manuring would preve
effective once thec mineral deficit hod been corrcected.
In 1939 the 'dug-in' plots were accidentally burnt:
presumably on account of their higher nitrogen status
they gave a much higher yicld than the precviously
barnt plots. From 1941 onwards the originel perfor-
mances have been reversed and significcntly higher
vields ( increment of 153 1lbs. over 1,424 1lbs.) have
been obtained from the dug-in vlcte.

86. Striking evidence th:t the modified rotctions
( parcgraph 82) werc failing to kecep available nitrogen
8t en effective level wis obtuined in 1944 by supcr-
Inposing & small NPK trial (N = 2 cwt. sulphate of
fmgonde, P = 4 cwt. besic slag, K = 1 cwt., sulphate of
potash). With early maize, sulphate of ammonia gave .
an increase of 52% over & non-monurcd yield of 940 1bs,
dry grain per acre. Phosphate and potash gave no .
Bignificant incresse whether alone or in cOmbination
with nitrogen, These results suggest that in the Moor
Plentation soils, derived from crystalline rocks 'mine~
ral requirements c¢&én be lirgely met by & system of grcen-
manuring which provides e€dequate evailable nitrogen,

87. It ie hoped that informm~tion regarding the
optimum balence between minecrale and nitrocen will be
geined from a series of monuriel tri:ls which it is
Proposed to supcrhnpoqw on the naw rotatlons P cnd 8
(paragraph 83), 2

P s Avtificiale.

O =nil; N = 3 cwt, s&lphr‘tc;;‘: mionie

P =2 cwt. suppr, PK = 2 cwt. super, i cwt.
rmriate 'potosh; NP : NPK.

To be applicd to Courses I and III.
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5 3 Famyard Menure v Artificie::lsn

0 = nil; 8. tonk fc“ﬂyﬂld~m4ﬁmlwb~m4ﬁb&épglsﬂ,.
(hPK) equivalent to 8 tons foymyard
i manure., ! i e ’ L_‘

L tons fer'mngrd manure .« vrnm,x'als equlva"l ent
to L tons farmyard manure.

Io be epplied only t®.early maize of Course II.
The idea of following the trend of a rotation by
means of an imposcd trial of such a size that the over-all
yield 48 not interfered with is an excellent one, and gne

Which we should be well cdvised ‘o incorporate in our Qvm
rotations. L

' MANURES

Artificial. Fertilisers.

88, Attention has from time to ‘time been directed to
the impoverishment of tropical soils. and the paralle
enrichment of British soils resultant from the. export of
oill-seeds whose protein and anePd_ matter are the mainstay
~of. intensive British farming. The Leve”hulme Commission

reminded us (p.13) that before the war tune RPltLSh fa rmer
bought in the form of imported feeding stuffs more nitrogen
than as fertilizers and as much phosphate and,pqtash ag in
Buperphosphate and patassic fertilizers, ;

89« There have been occasional Zemands that this one
way traffic shall ceasc. At the 4927 Confcrence Paterson
Btated a case for cocoa;  he assessed the fertiliser equi-
valent of the 4926 expu:.. _.um the Gold Coast (225,508 tone)
8s 10,227 tons of sulphate of ammonia, 4,252 tons of sulphate
of potas and 13%,973 tons of high—grade supcrphosphates
Similsr figurce could be presented to show the drain on
Nigerian soils cauSQd bj the export of g*opqdnutg and palm
kernels. The position in regard to palm-kcrnele is parti-
cularly serious since the major export comes from:sandy scils
(Benin Series) with Buch low fertility rcserves that they
Yield economic crops only after a long period of.bush fallew

(paragraph 25+ Y

90. It is obvious that the inherent fcrtllity of a
given picce of land cannot bc maintained without the full
return of the mineral content of the crops produced:; even
then some loss due to crosion must be faced.  Fammyard
menure. and composts make only partial rcturn; - their conti-
.. huous success depends on the contribution maede by ,concen-

trates and fodders grown outside thg manurcd area, Some
degree of lateral exploitation of land is involved in the
provision of pasturcs edditional to the cropped land,
And in these pasturcs, bush-~fallows or leguminous covers,
there 1s vertical cxploitetion, since their efficilency
depends on the ppecd with which they cén enrich the top-sofl
at the expense of the sub-soil, . This exploitation becomes
quickly apparcent wherc a great.. depth cf lecached sub-8o0il
Beparates surface soll and parent rock. Where land cconomy
is vital it is 4mperative to return to the soil @& much as
possible of the minerals of crops, wWhether they arc exported
or consumed locally.
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91. with oil~secda there arc two courscs. The
first is to express the secds locally and to uge the
Press~cake to supply the protein and mineral require-
ments of people and stock. Trcatment of the entire
tonnage of oil-secds now exportcd is clearly not
practicable undcr present conditions, but small-scale
expression might well be encouraged to supply coconut,
groundnut and palm kcrnel oils for local consumption
and processing, and press-cakes for cattle food
( paragraph .22-2) 7

92. The second coursc is to insist on the return
to us of artificial manurcs cquivalent to our-expertis
of mineral matter. Where artificials have been found
most effecetive it should, in my opinion, soon be the
duty of the Departmenis to lay down demonstratiom plots
and supcrwise the issuec of menures to famers, giving
finencial assistance as in the case of mixed farming.
If the success of the gentlemen who have from time to
time peddled inert powders as & panacea for the ills
of cocoa is any criterion it is likely that the appli-
cation of artificials at the time of planting would
be readily adopted by the farmer.

93. A large number of experiments with artificial
manures have been carried out on different soil types
in Nigeria. In the North (Semaru end Kano) artificisle
equivalent to the minersal content of farmyard manure
have given comparable results; superphosphate alone has
been highly erfectives. Over crystalline rocks in the
Seuth therc has becn some response to superphosphate
applicd at the time of planting grain, to plant-ash
Where the nitrate content is high, and to ammonium
sulphate where the nitrogen status is low (paragraph86).
On the sandy soils of the Bastern Provinces marked
regponse to individual and mixed fertilizers has been
obtained at Nkwele e.g. warly Maize 1 . No Manure
1,028 1b; NPK 4,357 1b. {unhusked cobs;. Yams 1938.
No Manure 4,973 1lb: NPK 10,125 1b. At Umuahig, on the
other heand, response has been small unless lime were
8180 addcd ~.o. larly Maize 1940 (1bs. per aere dry oo in'

Limed Unlimed
No manure 858 87
B W M 15576 735
Ne Pi-Ks 157496 242
9Ly Therc has been a number of cxperiments on the

80id sande of the Hastern Provinces with lime burned
locally (Awgu)- 1Its effectivencss has varicd greatly
from place to place. It may perhaps function in two
distinet ways :- by dircct displacement of othcr basec

er by promoting nitrification and thus rendering mincrals
more available, Its cffect in enhancing the value . of
8dded farmyard manurc and artificisls at Umuahia is eclear.
A% Nkwele, where conditions for nitrificsation arc possi-
bly already satisfactory, its effect with artificisls is
8mall e.g. Early Maize 1939 NPK limed L4,775. NI
unlimed 4,357 (cobs). At Umushia it has becen found to
Promotc the growth of Mucuna (limiting PH 5.0) but to
have little effect on Calopogonium. :

95. /
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95, Rock thSphate is- obtainable from Abeckuta.
In contrast to superphosphate it nas 1ittls effect on
crop yields on the near-neutral sgoils of the Nsrth, It
wes hoped tuat it might prove efrfective on the acid sandg
of tho Eastern Provinces cr when used \in the preparation
of eompost Further experimente in this reSpecc are
needed. Iﬂ early experiments on Hastern soils it had no
direct effect on millet yields but lncreased the growsh
of a8 Mucuna cover whlch iteelf stepped up yields when dug
lh =

96. ""he issue cf imported artificial manures to
Peasant farmers has been generally condemned on the ground
that they are not eccnoulicCe The cysts of manuring wiv
artificials relative to the costs of mixed farmlng and
green manuring need thorgugh invest: gation. = There were
indications before the war that the use of artificisls
Worid pay handsomely in insensive agr?vu1+ahe in &he Gold
Coaste Shaliet growers in'the Kefa ar ea Were paying
£1.13, B6&. per ttn for dried cow-dung arnd £4,10/- .per ton
for bat guars @z the valuations of the € manures in ferti-
liser units were respectively 12/3d. and £3. 5/- per tons
Comparative trials with local organic manures (cow-dung
and fish meel) and artificiais showed (1939) that an extra
experditure of £4 9. 6d. on ertificials brought in an
increased return of £10. 5/-. (The manures were valued
at cost delivered to the field :- Sulphate of ammonia
18/ Sulphate of potash 24/- : Suporrhosphate 16/64d.
per cwt Yo

97. Fertiliser trials in the Gold Coast have been

- regrettably few, With the higher prices prevalent for
focdstuffs, artificials make a better financial cshowing
than in Nigeria, where only the more spectacular results
bave been published in terms of pounds, shillings and penre.
€.g. an applicaticn cf 1 ewt. per acre of amthonium sulphate °
to early maize at Ibadan ( B4W) in 1934 gave an increment

6f 470 1lbs. dry grain over an ummanurcd yield of 4,000 1bsa.
Per cre. Cost of manure (landed Laaos) = 3/9d. Value

of 470 lbs. maizé (3/6d. per'cwt.) = 1b4/-.° Translated
into present Gold Coast prices this would read ;- Cost

of manure (landed Accra) = 9/-. Value of 470 1lbs. maize

(13/- pér cwt.) = 52/-.

98. The co8t of transporting manures to the farms
often exceeds their landed cost. Subsidies in respect of
transport might well be granted in -mespect—of areas in the
Eestern Provinces of Nigeria and in the Krobo District of
the Gold Coast wherc extensiwe trials are most urgently
needed. Whether the import of fertilisers should be sub-
sidised by an export tax on oil-secds is a guestion werth
. Berious consideration 1f preliminary trials are found .
Buccessful.

COMPOSTS.

99. Under primitive conditions plant wistes find
their way to the soil as ashes, whilst facces and urine
Btéy 6lose to the surface in or around the compound, which
le of markedly higher fertility than the rest of the famm
in districts such as Memprusi. Under the system of sani-

- tetion now practised in urban arecas excrement is usually

buried /
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buried at greptdeptba in latrine pits. The
utilisatjon of feecal-matter is one of the first

" problems which ndeds to be tackled.

100, Where there is house-to-house pail
collection the problem presents no difficulty.
A very effective system hes been in opcration in
one of the suburbs ef Keno for the past five years and
has given en ‘average output of 9,000 tons of com~
Post per annum. It 1s eagerly bought at 1d. per
denkey load (about 1/8d. per ton) and the schame
is self-supporting.

101, Owing to the present shortage of motor
transports lorries are used only for the dumping of
Btreet eweepings and garbage, Pans are heed-loaded
to the pits, one labourer making trips to 15 groups
of five houses per day.

The strect sweepings (leaves, etc.) are picked
free from tins and glass and spread in a 6" laycr
on the mixing floor. A 2" layer of faeces is then
spread, covered by a second 6" layer of garbage and the
mixture . worked to a thick paste. (Tlhe labourers®
lege and feet are protected by wreppings), This
paste 1s then spread on the fleor of a concrete pit
10' x 50', and cevered with &8 layer of dry sweepings ;
8 gmall space 1s left to allow the pile te be turned.
A second layer of paste and dry material is added
the following day. There are “6 pits in the unit,

102, The first turning tekes place after 5
days, when fly larvae have been driven by the heat
of fcrmentation towsrds the top of the heap; they
8re effectively killed by turning the hot material
over them. A second turning is given 10 days after
the first and the manure is removed. to stacks 15
days after the Becond turning. 'here was a complete
8pbsence of flies both over the pits and in the stacks.

103, Water is8 not easily available and is not
added, In a series of pits in a second Kano suburb
watering is being carried out to facilitate breakdown,
At the Kaduna pitss which are kept unifomly moist by
wetering and roofing, higher fermentation temperatures
and guicker breakdown have been obtained. Rapid breakdoun
1s obtairedby compssting the offal and stomach contents
from the Sabon Gari (Kano) abattoir.

104s  Anolyses of the composts were not available.
They appear to give a performance simider.to that of
farmyard manure e,g. Kano 1945. Unthreshed Guinea corn
lb. per acre.

No Manure wssstan b - A O B0
Famyard Manure = ..« 4,400
Offal Compost e 1,540
Facces Compost s 4,760

The chief drawback of central compost
factories is the ecoast of transport of such bulky
materials where pack animals are not available.

SOIL REGENERATION./
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1™5.__A _large number of comparetive.experiments using
weeds, grasses, leguminous and tree covers to Getemine
the optimum period of-fallowing on-different soll types
are in progress in the South. ‘'he covers consldered
suitable for the Hastern Province are lisved under O0.P.R.S.
(paragraph 27). Pigeon pea and & large number of “grasscs
are under trial at Ibadan.

106. Pigeon pea which, by ratooning after the first
year, can serve as 8 cover for three years, 18 being given
extensive trial in thec Northa Lxperiments at gameru
include variety and spacing trials, and comparative trials
With Kyasuwa (P.pcdicellatum) over a fallow period of 3
years, cotton being usecd 88 tesBl Crop. There is 8lgo an
experiment to dccide whether it is econcmic to boost the
cover by giving an application of 2 tons of farmyard manure
per acre 8t ithe time of establistment. . '

107. A more smbitious expcriment at Meigana consists
of 25 soil trcatments (replicated 6 times in & latticed
layout) to be carried out for a period of 3 years and then
given a test crop of cotton. The covers in use are |
éig weeds (ii) Kyasuwa (iii) Pois d'Achery (iv) Mucuna

v) Elephant grass (vi) Pigeon pea.  Various treatménts

of the covers include (a) leaving (b) cutting and leeving

(e) cutting and removing (d) burning (e) manuring with 2

tons of farmy&rd manure pcr acre. Covton, given 1 ton of
fammyard manure per annum, is used as control: one treat-
ment consists of casseva cropped for three successive years.

» 108, the varieties of pigeon pea under trial are ;-
Trinidad 1937, Pusa 69, Pusa 51, Pussa.2l. of these Pusa 69,
which has a 'closed umbrella' habit and & large reddis- se-d.
is the most promising. Early meturation is & deeirable
feature sincc by local custom goats are 8llowed free browsing
es soon a8 the guinea corn crop has been harvested. 3

109. Yields, at 3' epart on 3' ridgecs, are about 1,000
1b. per acre in the first year and 800 1lb. per gere in the
szeond. Pigeon pe8B8 arc as.yet not populér as an 1ltem of
diet on eccount of the long period of boiling needed (sce
Soya Bcans perozraph 206 ). During the wer ycars 8 small
trade in split pees was begun et Gusau- The possibility
of export to the Buropean famine zone will no doubt receive

consideration.
SOIL CONSLRVATION.

140. Brosd-base terracing wes first carricd out at
Daudawa Farm in 1936. = When this farm wes taken over from
high bush in 1926 asvcre~~ yields were LOO 1b. cotton =nd
800 1b. guinea corn pcr acre; they had declincd to 149 1bs
cotton and 433 1lb. guinea corn in 1935. By 1944 they had
been gradually restored to she 1926 level. ASs &n ennual
application of 3 tons farmyard manure per acre was begun
in the ycer that terracing was embarked on, it ies difficult
to assess the relative contribution of the two operations.
Terracing has ccrtainly smoothed out the differcneces in
moisture content which previously existed between ficlds.

There /
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Thepre remtin aertain fiolde whick arc highly susecsefyl
in o Ary yecar but failivrcs in a wet ycar, end it 1e
believed that with prescenti-daoy knowlecdge the original
terrécing schume could have been wmade nore effuctive,

111, The method of terracing uscd at Deudawa -

2 V-drag following & cattic-drawn plough -~ wes demon-
stratcd to us at Shike Stock Farm during the 1938
Conference. The Agricultural Lnginccr, who has reeent-
ly tourcd anti-erosion works in South Africa, wee carry-
ing out handvorked terracing on Shika Parm &t the time
of my visit. Terraces 17 ft., wide, with e acoop of
16", were being constructed at contour intervals of

2' 6"; due provision of watcr meadows to carry off
unexpec tedly hcavy showers (over 21") was being made,

112, Working costs on the¢ upper slopes hed been
high due to the occurrence of ironstonc induration;
to the steep slopc (4 per cent. in places); and to
the dryness of the soil. . . 67 acres, with a terrace
length of 40,223 yards, had been contourcd between
Septamber 8th and Noveémber 3Dth at a cost of L.L8d,
per yard or £3. O. 6d. per acrce 'hé cost per yard
had vaeried between 5.4d. (ironstonc) &nd 2.4d. (dry seil).
As the sandy bottoms are approachecd the cost per yard
will fall, whilst the cost per acre will be furthcr
reduced by thc deercase in slopc.

113. Major anti-erocion mcasurce have becn planned
for the 'bad-lands' of the aestern Provincos. 1 was
unable to visit this arcd but was shown an impressive
Beries of photographs of the gullying which has bcen
produced on these decp sendy soils. Operations await
the provision of men eand mechinery.

114. There have becn no met=imonte ~€ apil-wagh
and run-off and the Agricult: . snginccr &sked to be
Kept in touch wiili Lic lysimeter work now proceeding
8t Zuarungu.

LIVESTOCK.

CATIL.
Shika Stock Farm.

115, The Stock I nm &t Shike was cst&éblished in
1928 with the object of i rcving the confcrmation and
milking capacity of local breeds of cattle, the ul.imate
fin belng to prerids hulls of high iiilking strains for
iBBUEC to wuu.. lic herds, £nd to mect the dewcand for better
quality beef in the South. For ten years two closed
herds of 126 White Fulani and 50 Gudali werc kept.

There hes been rceent iptroduction of new blood, and
totel etock is now 750, including LOO zdults.

116. Retions appear satisfuctory, the latcst
introduction being dricd blood which has given cxcellent
results with unthrifty celves when fed at the rate of
b 0z, per dey.- Half an tcre of croble lund is allowed
Per head of stock und cropped in the ratio corn 2
hay 1 ¢ Bwect potatoes 1.,  The rotation is (1) Guineas
corn, (2) Mucuna, (3) Guinca co?® (L) Green gram ploughed

in /
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in before sBwect poteto: manursa at E\?Bﬁawﬁsnmyard menure
per tcre. Soyé beans plented {1' apart on 3' ridgee heve
given ¢ hay yield rather less tharn that of mucuna. For
hey, @8 opposed to seed production, closcr spacing or the
introduction of fodder types which are eaild {Macmillan)
to recch a height of L4 %tc 5 feet ™ might be tried. Hay
yields from the 9" x 9" plantings at Pokcase will be of
interest.

1417 The average railk yield for the herd is 250 gal-
lons per lactation period of 320 days, the record being
500 gallons. Dreeding hos inerecsed the number yielding
LOO gallons or over from 2.5 per ecent. to 10 per cent,
Conformation is consldered gooda Experiments in castration
heve shown that entire cnd treatecd beaets are of equal weight :
the entire enimal works better; but the bullock gives becef
of & better quality, the size and flavour of the prime cuts

being markedly improved.

113e A serious ocutbreek of trypanosomiasis occurred

at the end »f 1944 when 200 head verc suspect of infection

- and 15~20 per cent found positive (Lovivex 95 per cent g
Tooongolense & per cent)e. G-.lachinoide¢s was found ncer
the fam boundary; 1ts presence in an abunormally dry sezson
being attributed 1o anti-fly clecrcnece of bush in the neigh-
bouring village of Gugt. Tarter emetic nds been found
useless egainst Lscongolense and of doubtful value against
Tevivax. Phenanthridinium is giving promising results in
both casese

119. Scour (B.coli & Salmanclla entcritidis ?) in
pail-fed caelvee has been shown tc be seggravated by flies,
incidence being reduced from 77 to 52 and mortality from
50 to 25 per cent in an experimentolly screened pen. An
autogenous vaccine prepared by the Veterinsry Officecr re—
duced mortrlity by 50 per cent but had little effect on
incidence. Suckling scems desirable, but is difficult to
garry out in conjunction with yield records. In a recent
experiment the possibility of recording yield once weekly
instend of doily is being tried out. Three sets of e=lvce
are treated £8 follows t- (1) Feed from &ll teats for 6
doys - starved on 7th (recording) daye. (1i) Feed from 2
teats only (1iiil) Feed from 2 teats via pail. Calves
in trcotment (1) were markedly bigger thon those in treate
ment ( 111) °

120. /
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% The yellow sceded variety, Malaya, is Baid to
have grown to shoulder height at Zonkwe,
This vrriety grows only knee nigh in the
Northern Territories of the Gold Coast. It
has been reported to give an excellent ground
ecves Ir Mowithavn Ashnntls
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120, The elosed Shiks-herds had a low abortion rate
of 3 per cent. Consequent on thé intresduction of new
stock the rate rose in 1943 to 9 per cent., and mény crecs
were recorded in Shika cows sent to the Lagoe Dalry. *his
Dairy is now stocked from Samaru, where a tested herd is
being established, The herd is testcd weekly and posl-
tive cases slaughtered, Testing will continue for 3
months after the last positive case of egentagious abortion
is diseovered. ‘ i

5 121. Pleuro-pneumonis. A triple vaccine is proving
~effective. U : '

Injection 1 Attenuated Kenya strain. In Dewlap,

o 2 el Nigerisn " In ledd. s

2 3 Virulent s o Ir Tail.
Intervals of 6 weeks between injections. Lo s ()

Ilorin Stock Parm. '

122, At Ilorin farm the inheritance of resigtones,
to trypanosomisgis is being studied in Gold Coest Shopt— -
horns and N'demas. .. Deaths in the Shorthorn herd heve
usually been traceable to lsw resistonce in one of the
parents; the O0ffgpring of selected dems and gires are
showing & ‘greatly enhanced resistance. A great increase
in calf size has bcen effected by crossing Gold Coast
with Nigerian Shorthorns., Crossing N'dama with Nigerian
Shorthorns and Borgawa is planned when sufficient N'dama
8toek 1g available. One undesirable feature of the
N'dame is the long period (about 480 days) between calves.
There are indicstions that this interval may be reduced
by alterations in management.

123: A necessary preliminary to the upgrading of
the dwerf cattle which at present roam freely, to the
detriment of crops and village sanitection, i8 their
€ollection into herds. The building of kraale and . the
provision of herdsmen arc being undertaken by the
Department in some of the Southern Provinces (e.g. Ondo).
A pure herd of Nigerien shorthorns is maintained and
worked at Moor Plantation, They have been found Aiffi-~
cult to train, and yield a very small quentity of manure.

‘PTG &

12k, Early in the wep the produciion of bacon and
Pork for the Nigerion market was undertaken by the Veteri-
nary Dept v bment, who during the L4 years ending December,
1944, had produced 160,000 1bs. of bacon and 125,000 1bs,
of fresh pork. The Agricultural Department took up
large-seale pig-kceping in 1941, pertly to supplement
the Vom production of bacon, sausages, etc., and partly
with the object.of introducing improved pigs into native
husbandry and diet. It wes hoped that locel pig-keepers
Would eventually relieve the Depsartment of | the need for
mass production, leesving the Depsrtment free to concenw
trate on experimental work.  Privately owned piggeries
have accordingly been fostered, and their pigs merketed
by the Department. Weaners for fattening have been
Bought from supervised peasant fammers supplied with
breeding stock in Anchau and Bauchi.

125, /
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which runs to fat less readily than the Middle White.
Available breeding stock of bacon type consisted in 4941

of only 16 mature sows and 67 gilts of mixed English breeds.
By the importation of 59 sows of Huropean origin from the
Cameroons end of 18 pedigree Large White boars from English
herds (landed cost £90 each) breeding stock was rapidly
multiplied and is now stabilised at LOC boars snd sowz.
Total stoeck in the six Northern piggeries (Shika, Samaru,
Bauchi, Minna, Zonkwa, Daudawa) is 3,200, valued at £1%,000.
Few traces of breeds other than Large White are apparent in
the present stock.

125, The 4im hes been to_breed to a Large White type,

: 126, The produc tion '« LOO pigs per month for the
Lagos market, the target originally aimed &t, has recently
been achieved: railings were 4,261 in the three months
Augus t-0Qctober, 1945. ' Locsl sales were 256 for the first
8ix monthe of 1945. Weekly railings are mode to Lagos,
where-carcases are handled by West African Cold Storage,
Legos, 'and Messrd., John Holt, Ebute Metta, who pay 8d. per
lb, live weight free on rail for beeow/ind young porkers;
6d. per lb. for old porkers (sausages)o Locally killed
pork is sold at 11d: per lb, dressed carcasecu.

127. The s8tock is kept in unsereened sties, without
any obvious detriment during the dry weather when my visit
wag made. Flies were remarkably few in the Northern pens
though more numerous in Ibadan. Here fly infestation 1s
8.perious problem between June and mid—=Novembers Between
L,000 and 5,000 flies (95% Stomoxys spp.) have been trapped
in 42 pens during @ period of 24 hours; a total of 250,000
(30% Stomoxys) being caught in 12 pens at Tbadan during 1943,
The Senior Entomologist has fount 'Ephesticide' (Fldke rubber
(Ate) 3 : Shea butter 1) an effective fly-catecher. It is
Emeared on lengths of telephone wire which have the advantage
over the plagBava strends formerly uscd against cocoa-moth.
that they can be re-coated after burning off the flies. A
great reduction in the incidence of flies in Ibadan houses
hag been effected by a reguler issue of these fly-catchers
to kitehens.

No serious occurrence of Teypanosomiasis Las apparently
been recorded, although it hes been suggested that the demise
of the entire stock of 8 pigs at Ondo Farm in November, 19L5.
mey have been caused by T.simise.

',128. Some of the complaints from which' pigs have
suffencliarefii=in ‘

(1) Iodine Deficiency. Particularly prevalent
8t Minna wnere goltre is common. Symptoms
are trouble in farrowing with occasional

.sdeaths, and the production of hairless

‘0ff8prings One grain of potassium iodide
oty 1s fed daily to all sows (1 ounce KI in 1
won gallon water 3 dose 1 tetspoonffld per day)-

(1)
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_(43) posterior Paresis. Paraiysis of the
hind-guarters has-cecgucced, particu—

laply in young sows, during the dry
season When green-gtuff 1s in shdrt
supply. It is believed due-to
gvitaminosis (A)» Rapid recponse

to green feed 1s obtained. Palm—o01l
18 newiaddec to the ration at the
rate of 8 0zZ. per head per day. Pa-

resis has, nowever, cccurred in animals
recelving palm-0ile A supplement of
Liver is being tried at Minna.

¥ rs when Goo large a proporition
£ paim-kernel meal is feds it is

Reguiar dipping of adults is
( Affected plglets are smeared
wite palm—-0li.

(v) treatment with ledine.
pens by biow-~lamps
(vi) Prolapsed Anus. Ceused by toc dry a

feed.

(vii) Pigiet Mortality. Average for 5 fams
19L3: 1960 5%o Significent increase to
23-25% in February; July and Octobers

129, Many experimcats were msde before a satip-
Testory Gilet wos evoliveds Animal protein was found
essential to rapid growbth, Skim milk has given exce-
Ilent results, and serious troubles at Minna have been
usually essoclated with a suspernsion of supply (cf. also
French, M.H, East African Journal X, L4, 23L). Dipled
blood meal has given some amézing results in a number
of controlled fecding trials at Shika. Fed at the rate
of 1oz, per day (2 0z, gave no further increment) it
gave. a weight increment of 417% over controls, and re-
duced the fattening period { to 180 1lbs.) from L4 to 28
Weekss Reckoned in terms of live weight production
8t 84« per 1b, 4 ton of blood meal had an intrinsic
value of £800 per ton. "he average age at which bacon
Plgs left Zaria was reduced from U2 weeks in November,
1943 to 28~29 wecks in June, 494l

130~ It scems surprising that at Pokozse and the
Army Plg Farm, where skim milk is not cbtainable, and
Where blood mcal, rarely available, is fed only to
SBuckling sows and not tc fatteners. the rate of increase
1s the same &8s in the Nigerian piggeries i.c. with no
addition of amimal protein tc the diet a pig of 180 1lbs.
Weight 1e habltusily produced in 2 to 28 weeks. (A
trace Of animal protecin may be added in the bonc-meal,
Whleh is made from only partially burni bones (boiled
bones in Temale) and inay contain about 1 per cent. of
nitrogen- in a 3 b retion the weight ¢f nitrogen
Would be 1/1400 0z, conpared with /9 oz, Nitrogen in

pZ. blood-mcal). : 5

The rations /
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iz The retions used a2t Minne are grven below -

e Suckling sows and weanerg.

With Skim * Without ALl other

Guinea CoOrn caacsevsssacssse
Palm—-kernel meal . veesten
COWPEAS sasaassoessecasoan

L
2
2
Groundnut Cake evspeaccss 9

“FF - o
W e o

Uinerel Mixture, To form 3.7 per cent. of ration; Ground
“bone ash 18: Limewstone 6: Salt 9: Kanwa 3: Charcoal 8,

Supplemgnt. 8 oz. palm—oils 1% oz. blood meal per head
per day. .7

1 5% ino rations in use at Pokoase and Army Pig Farm
are ag follows ;- g
: General Ration

Weaners (P) Fat+eners (P) (Amy Pig Farm)

Maize R B R R I R R S ) 50 ; 6Ll- 50
COWPBES'1;.0-"s*c:.-.anon.-. 20 .18 R 5
Groundnut Cake . accsess s e < - Nuts 10
PalmewRern€l coo-ssceeancss 10 10 20
Brewers' Grelns® tsecessasco = 4 15
Splt,ﬂqlD'QOIQOOUO-O)-noIl 4 1

Limestone (8hell) .,viavan 2 3 Soil 3
RBB Meal e 200 e %o o v @ o0 2 [ d 2
WABh 8@ @ 200 8 49 poo oo 0o 2 3 . 3
Gharcoal €09 00ev 00000000 / 1 i 1 ) 3
PSRN S A e e e i gallon ¢ gallon % gallorn,

133 I falled to obuain figures showing the cost of the
Minna ration per added 1lb., of live weight. The daily consumption
by boars and dry pigs wes said to be 5-6 lbs. per dey and of suck-
ding sows oand gilts 10-12 lbs. per day. These figures are in
agreement with Pokoose figures and it can be assumed that, as at
Pokoese, the consumption during the weaning stage 18 about 3. lbs.
ond during the fattening stage about 5-6 lbs. per day. :

Minna prices are i~

Palm-kernel meel oceecose 350100 Od'~ (Apapa
£2.10. 0d,)
Groundnut €2ke sevevccos £10s12. 0d. (£7 KQnO)
Cowpeas cnd Guines~corn
about eobecosperessoned 56-53 pel‘ tonl

A very satisfactory profit can apparently be made by selling
at 8d., live weight. ''he Assistent Director, Northern Provinces,
has estimated that, discounting the bost of European supervision,
the six ‘orthppn piugeries made a wotking profit of £10,00“ in

18LL~L5, |
13u'; /
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1354, ' The normal practice 8t Minna is to castrate
et 6 weeks. Gilts are first served at 9—40-monthsa,
Boers were, to thelr detriment, originally ssked to

- Berv = 8 weekly? with increased stock scrviees
heve been §é 2 30_perennum.  The number of pig=-
lets reared per sow hck been reduced to 9: in the

early deys litters of up to 14 had been kept. At
Sameru gilts And dry 8078 ere given exercise, &nd turned
out to grass in the day time. 2

1354 The Lagos curing industry, which has so far
#bsorbed the bulk of the Department's pig preduction,
will need to produce unifoymly high class bacon 2nd
hame if it 18 to face outside ocompetition without pro-
tection. I heard a number of ocomplaints against the
gyality of the bacon now being made in Legos. It is
possible that the firms now ‘underteking curing will at
SBome date be equally interested in’'the sale of imported
bacoh end hams. During December the demand from Léges, ..
wae djisconcertingly lower than the quota of LOO ready for
railing. Private piggeries (there are seven, including
one of 250 head at Kano) will shortly be- producing 200
pigs per month, and they are to be given precedence in
reilings. The Department proposes as a first measure
to close the Zonkwa piggery and concentrate the best
blood et the remeining centres.

136. It is not expecyed that there will be immediste
difficulty in disposing of surplus stook as fresh pork.
In Zarie district there .is an unsatisfied demend for pork
by Yorubes and pagens at 11d. per lb: In Niger Province
(Minne), where there is &n estimeted native pig population
of 20,000, dieposal may not be so-eeisy, as the locel price
of pork is said to be about 5d. !per lb. 'The Nigerian
Piggeries are not so fortunste &s our own in being 'near
& large consuming centre. The possibility of preparing
Pickled pork for export to other West African colonies '
is now under consideretion. T

13Y. It is early to say what progress can be expected
in the improvement of native atock under peasant maenage—
ments At Ibaden stock containing % netive blood is being
bred for distribution. - Phe tenant of the one Unit Parm
%0 which pige had been issued "appeared to be keeping them
on the short commons on which our farmers expect pigs to
thrive, It is realised thet it may not be wise to use
only the Large White as European parent and that it may
later be adviseble to bring back Middle White or other
breeds, A Dusla importation, which haes Essex charscte—
ristiocs and i8 Bn economic fceder, is being watched with
interest 8t Shika,

SHEEP AND GOATS,

128. Nigerian experiments in shecp-breeding have
Not been highly successful. I saw no flock as flouridhing
88 those of our Central Provinces, which are fed meinly
on Centrosema, whose virtues were extolled by us at the
1938 Conference. S A

1

vl ! i

1

139, /
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139, Reference hap-been made to the failure of sBtallr”
fed goats under the Unit FParm Scheme. — Bxparipents
mode at m hat compared with penned &nimals
goats on free range -hove a higher-hirth—rate and a lower
abortion - and death-~rate. It was thought that leaves
of certain bush-plants were needed to keep the goate in
good condition. An average milk yield of 70 1lbs. ever a
lactation period of 117 daeye was obtained at Daura; the
best panny proddced 159 lbs. in 467 days. At QOnitsha the
best yields have been 160 1lbs. in 149 days and 233 1bs, in
194 days. The quality of go2t manure is said to be high
no detédlls of yield per animal were aveilable.

DAL R & E'ﬁéj'
(B) Nart U '

140, Dairies relying on deily supplies of milk frem
groups of mixed formers end Fulani herdsmen have opersted
very successfully in many parts of the Northern Territories,
Notably at Kano, Maiduguri and Zaria;
upwards of 100 bottles of pasteurised milk have been sold
dailye. Ihe NsA. Dairy et Kano at one time produced 40O
bottles per dey, but it wes later necessary to divert sup-
Plies to butter-making. Tbhis deiry has merketed an average
of 5C;P00 lbs. of butter per annum during the past three
years., Ther: has 2lgo been & small trade in cream cheese,

141, There seems no reason why the butter imdustry
Bhould not be developed after the war for the benefit of
other West Africaen Colonies, once regular shipping fecili.
ties are aveilable. Butter-making has the following advane
tages ovecr & fresh-milk trade :=-

(1) Skim milk can be returned to the
stook, thereby reducing the dan-
ger of weakening the calves. :

(11) Butter can be marketed more easily
than milk, and with the ‘provision
of normal celd-store accommedztion |
the risk of contaminetion is small. . -

(1411) Any surplus can be converted inte

: clarified butter fat, for which a-
good export market .existed before
the war, ) i e+ o

142, Whilet milk 1s o desirsble additien to nativc .

diet it is difficult to decide how fer onme could dfferd . -
to organise a trade in fresh milk.,. Unless distribution

is closely supervised it will be difficult to prevent -
adulteration by water &t times of setsonal shortage; five
Samples collected from the uncontrolled milk trade in ‘
Maiduguri in early 1944 contained added water, ranging from
15 to 36 per cent. Milk is an excellent medium for bacte-
ria, and adulteration by polluted weter might have seridbus
consequencess - It has been Buggested that the Fulani }
Proctice of consuming curd rather than fresh milk may have
been inspired by the inability of a number of pathogenic
orgeniems ( including those of bacillary dyasentery, chelere
and typhoid) to tolerate an acid medium (Nutrition in the
Colonial Empire, page 81). It would, therefore, seem wise,
unless processing can be underteken, to confine the consump-
tion of fmesh milk to the producing areas.

at each of these plases

- (b) South. /
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(b) South. ity

143. A stall-fed milk cow housed in & fly-proof
byre was demonstreted to us at Moor Plentetion in 1938.

‘During the war screened byres stocked with selected Zebu

cows have been set up in a number of southern towns
(Lagos, Ibadan, Benin, Okene) to supplement the milk
rstion and to prOV1de fresh milk for military and civi-
lian hospitals; 100 coWws were supplied for stocklng a
similar dairy opened by the Veterlnary Department in
Accra in 19&3. ¥

1uu. W1Lh the exceptlon of an outbreak of contaglous
abortion in the Lagos Dairy (see para. 121) the cows have
reméined in good health, and milk yields, about 5 1lbs. per
day, have been satisfactory. Difficulty has been experien-
ced in securing effective services by the bull, and it is
believed thtt some measure of exercise is nueded to make
the cow Zreceptive. At Ibadan the cows are now let out at
7.30 p.ms to roofed pens, where green fodder is stacked
on racks; they are returned to the screened byres at day-
break. In Lagos it has been found more expeddent to send
dry cows back to Sama&ru in exchange for cows in milk.
This measure has in pert been dictated by the necd to
esteblieh a tested herd at Samaru. .

145, The Lagos price for milk is 6d. per pint whole-
sale end 8d. per pint retail. "he Lagos Dairy conteined
58 cows at the time of my visit, and the output was 27
gallons per day. It cen obviously supply only a fraction
of the community, and priority has been given to children
and hospital cases. It is not claimed that the Southern
deliries are self-gupporting: regular veterinary attention
end provision of railway trensport are scrvices which a
Private deiry fammer could doubtfully afford. It should,
however, be remembecred thet the trade is a luxury one,
eénd that there is a fair margin between 8d. and 1/4d.,
the pre-war retail price for imported pasteurised English
milk. A Byrien dairy farmer has operated (presumably
not 8t a loss) in Ibaden over a period of five years.

QQTQLE FASTENING.
'.i' !

446, The fattening of working gattle and extra
beaste for the meat market hes durlng the wer brought
in @ large part of the mixed famer's income. The
Army hes becn supplied in the North with beef of good
Quality. Fattened cattle reiled to Lagos have, however,
1vet 80 mueh weight Curing the journey that Lagos beef
hes been of a low stendard, In April, 1944, B8 Stock
Fattening Scheme wag sterted 8t Agege (15 miles north of
Lagod).. Railed cattle were to be fattened locally,
81aughtcr tests becing carricd out to determine the optimum
8ge and type of beast,Fattening in the South has the advan-
tage, that green fodder is available throughout the yesr end
pr}cgs of palm-kernels and cotton-secd are low.

147" 1
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147 The fann consists of 250 acres und hee been
planted with verious foddors. Beven serccned sheds
have acoomnodd tion for 170 cattle whiech are stall-fed
on concentrates and green stuff, Provislon was made
for the regular railing of “one wagon of 2, cattle per
fortnight.

148, The scheme has suffered several setbacks,
the most scrious being the strike of June, 1945, when
the ferm served 88 a cattlc reserve for Lagos, and at
one time housed L50 head. The seheme was belng over-
hauled 8t the time of my visit, énd fattening costs were
not evailable. Belling prices of fattened cattle were
3%d. per lb. live-weight; Lid. desd-weight and 7id.
drgssed carcasc.

PASTURLE AlID FOODLRS.

149, Nigerian pasture and fodder rescarch is to
be. the subject of a technicel report by Mr. J.H. Hinds,
Who left for Nigerie soon aftcr my return to Acera.
These notes é8re of only & general nature.

150. . In the clessificstion of locel grasscs Nigerian
VWork eppesrs no more sdvanced than our own: the identity
of many of the Northern and Jouthern grasses is still
being worked out. There have, however, been a large
numper of importetions of pasturc end fodder grasses, and
&6t most experiment stations there is & series of plots
to test the effect of gutting, annual yield, survival
during dry seéson ete., of the types most promising under
local conditions. ;

151. The use of grasscs in soll regeneration, and

the epplication of menurcse haés been bricfly discussed |
(pers. 108). Applicqtions of 1, 2, 3, L tons farmyard
menure per snnum were médc &t Maigana over a period of
Bix yeers on & ley of elephant grass. Maximum yields
of grecen fodder wore obteined in the second yesr after
planting: thereafter they declined (second yeer 12,800
lbs.; sixth year, 4,080 lbs. et 1 ton famyard mannre).
Yields thruughout varied directly as the rate of appli-
cation ¢f manure, the annual increment of green fodder
corrcsponding to 1 ton fermyard manure being 1,000 lbss
over ithe six year period. ‘'he effect of lime 1 ton per
gcre) and farmyard manure (4 tons per acre 1) Molaesses

rase (11) centrosema (11i) Betaria gegaphxlla iv) A.gaysnus

.tectorum (vi) Guinee grass, was determined at

_gg_;g in 19%h Large increases due to farmysrd menure
were observed with all fodders, and there was little or no
further increment from lime plus faymyard menure. Lime
élone gave substantial increases only with the gqueaubgquggaea
and guinea grass. The experiments were not veplicatad. "%

152, Mucuns still remeing, with sweet potato -
the most valuable dry-season fodder in the North,
Beméru there are variety trials in progress to try
a type which will reméin groen throughout the d
end poesibly re-seed itself.,  Bunflowers were .
war export venture, and the surplua is bafw us
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making silage: @ mixture of 3 perta.ainflowers, newly
flowered, and 2 parts.soye—bean, cut at the snap pod
stage, appecared promising. Lucerne survives the dry
season at Samaru; it has flowered but has not Set seedy
it can be propagated for trial by root splitting. I R
brought back from Samaru samples of a newly arrived i
Palestine Lucerne and mixed seed frem South African
lucernes seeding &t Ibadan. I also brought seed.of
Lupinus termis but was unable to obtain seed of Sulla
(Hedzsarun coronariu), a fodder newly introduced :
from Malta. ‘

153. The exstic Star—weed, Acanthospermum hispidum,
whish is a serious enough pest in our Northern Territories,
ig particularly prevalent in the Kano area, where large
areas of grazing have been ruined. Tests mede in 1944
gshowed that 5% sulphuric gcid would destroy the weed
without demaging tho pasture grasses. In 1945 compa-
rative tests were made with acids of 5, 3.3 and 1.7
per cent. strength. Three monthly sprayings (July,
August, September) at 200 gallons per acre were made.

At the time of my visit-the 1.7 per cent. acid appeared
to have been as effective as the 5%. The cost per acre
for treatment with the weakest acid was :— acid £11;
labour £4. (These figures would suggest that the sul-
phuric acid, bought in small quantities, had cost 22/-
pér'gallon((10 gallons = £11). - The Senier Chemist

had obtained home quotations of £6.12/-~ per ton or about
1/~ per gallon of 18 1lbs. Allowing &n increase of 400%
for trensport the cost for acid should not exceed £1

per acre, and 1t seems likely that with mobile spray
equipment & very large reduction in-labour costs gould
be effected). '

154. Trials with a proprietary weed-killer,
Methoxone, were in progress on a small scale. It was
too early to judge its efficacy. Flame-throwers which,
if used in the cerrect season, might prove very effica-
cious, have not been available; their use has been
gdvocated by a number of pyrotechnicists, including
Mr. Hinds and myself. Acanthospermum hispidum (more
commonly known under its telling Hausa name of

shin yawg) was listed under noxious weeds i? Nigerian

"

Gazette No.56 of 28th September, 1944 *
155+ SSIBL# EXPORY CROPS.
L, ‘

155 . The rapid expansion of Nigeria's rice industry
during the war years has been briefly described (para. 7).
With continued develooment.it &s likely thet Nigerian
rice will soon be available for the world market.,

3w . ‘ d Afe s

- I s8W rice-growing only:in swamps at 'Onds, one of
the last Provinces to which the Department has introduced
the crop; the irrigation works: near Bida were not comple-—
ted at the time of wmy visit. In Bida Province rice is a
traditional staple, and in many pleces it takes the place
Of guinea corn; it is generally eaten after boiling whole,
though sometimes mede into pap. The native red rices have

been /
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been largely ousted by G,LoBOZh, which tilmers and

has 8 more popular flavours G79, which gives about
2,000 1lbs. paddy per acre as against 1,000 lbs. for

the native varieties, ig rapidly gaining favour,

(G679 gave a yield of 1,000 1bs, paddy per acre at

Da udawa 1n 1943) ¢

! 156. The present Badeggi (Bida) Mill was fitted
with a 25 h.p, engine in Janudry 19L5 and censists of
two No.7 Grant Huller-Polishers and a separator. The
plant is used for cleaning-rice husked locally in mor-

tars, It has & capacity of 2 tons per dey and han-
dled 360 tons dirty rice in March-November 4945, with
an out-turn of 270 tons whole milled rice. Native-
prepared rice 1s bought for the factory et 8 commis—
g8ipn of 40/« per ton by Messrs. John Holte and United
Afriea Company who gald £41.43. L4, per ton in 1945

s against £9. in 194L. Clean rice was sold

ex factory for 517.16. 8d. per ton in 1945 and £15.40/-
~ dn 4944, 'Prices for broken rice and brasn were
respectively £15.10/- and £3. 40/~ per Yon in 1945,

: 4157+ - A survey of the Gdid Coast rice 4ndustry
wage made by Mr. R.R. Glanvi e in Octeber, 4943. It
Wes estimated that annual production then smounted to

i 3,000 tons of clean rice surplus to the requirements

i of the growers. Pre-war, %mpor+s to the Gold-Coagt
. Wepe 12,000 tons at £15 per ton. Mr., Glenville
afoonpideneﬁ thea't: suff1eient suitable land wag evaila-
ble % make the G¥ld Coest self-pupporting within a
Tfew years if the price could be maintained at upwards
of £45 per ton., He oonsidered the prevalent retail
price of £37 per ton (Sekondi) to be & luxury one in
relation to staples such as cassava and meige, and
Pointed out that the survival of the xndustry after
the war would probably depend on the degree to which
lnoreascd preduction brought down prices towards the
ylevel of Slerre Leone (and Nigerian?) export prices.

: 158 ' §inee Mr. Glaville's report rice production
hee been greatly increased. .. In November, 1945, totel
pmduction in the Gold Coast wae estimated a8t 9,000
tons clean rice per annum, = There has, hewever, been
no indication of a fall in prices. Prices peid per
Wn of clean rice te producers in the main growing
ares® wore then s~ Togolaend £27: Ashanti £29-£37:
Western Previnee £3B. = In the Essicrn Province (pro-
Gw tdor =mall) the price reccived by producers has
been se high 8e £65 per ton, and the retail price has
at times reached 8d. per 1lb.

' 159. There has been & parallel increese in the
price of staples since Mr. Glanville's visit, end it
is early to prophesy the price level at whieh fammers
ere likely to mbanden production when food prices return
to nomal, It is clear that we are not likely to com-—
"pete in the export market for @ number of years %0 come.

160. /
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160.
supply wes on 8 large sgale. It hae been expsnded to meet
military requirements and & considerable surplus should
presently be aveilable for export. Railments in 1944 were
2,022 tons. A request for supplies for Sierre Leone was
then refused, 88 it was considered that exports would affect

local supplies.

| (b)\

(a)

s

5 P
1% i

Pre~war production of Nigerien-oniena for local

T "“ ) :
. There are four main producing areas -

Keno. = ‘The main crop is planted in
the dry season, the harvest begins
in February, and peak production
occurs between March and September.
The onion is large, white and flabby,
eand does not etore for more than
threc months. alinis. '

gggg to (Gusau). A dry-season orop,
~harvested betwecn February gnd June.
«.The onion is smell and fimm'and

v, tores well, s 2

S

"(éy-;ggrl . . There are two crops s-—

(a)

onion harvested in
January-April; crop
small.

" (1) Dry-season - large flat:

{11) Wet-segason — & round onion
with reddish skin, pegk
period Qeteber-December,

Middle Niger Velley. A dry-season crop

- of large long onidns, white or brewn,
.harvestgd between Decamber and March.

- - 462s Regalar eonsigments were mede during 1942 to
the R.A.P., Takoradi. Losses in treneit were et first
heavy but they were finelly reduced to 7 er 8§ per cent.
by improved methods of packing and drying. The follow-
ing estimete of the cost of Nigerien onions landed &t
Lakoredi is besed on costings of twe consignments of 7
ewts eash sent from Gusau in 1942 :- Lo

Cost per ton. .
-To Grower (Q/6d; per OWhi Y- v 0iiaey & 6,10, 04,

&Bketem@w. LA RCRE U IR UCIR SRR I R "0160 Bdo
WanE Bra NAnATING s e nmarensars e -« 6.104.
Rﬁilway freight ADEDPA essrvecasvsssaa Be 0. Od.
Qecean frei?ht Apapa-Takeradl Filed L R 1. 8. 94d.

Surcharge

50%) 40 00N TPQAaRe sy Y v ""1“0 ﬁa

‘Harbour cherges, stamp. ete,

: 3 -Apapa and 'l‘BkO!’ﬂdi QPP e 0 e o0 g ap e "'015. Odo

s

Middle‘ﬂlﬂnana Handling Q%0 te e ) .Q'.. L} 3‘ 0' od.

£16411. 8d.
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163. The growers' price quoted for-Gusau $n 4942
appears to be much lower than recent pricea. Reilings

of tpa“gqgigJWCt-season crqp wgre = 3

19&4—b2 s UHH ton§3@ 10/~ per ewt,
19&-2-’4:’) sen LI-56 " “f 15/—- Ul " o
1803-bl oae 366 W ghife M M

The erop in 4943-LL was an unusually poor one. An
average price is.about 15/~ per ewt. which would mean a
landed post Gold Cosst of about £25 per ton ‘or 2,7d. per
lb, Pre-war (1939) imports of onions inte the Gold Cosst
Were LOO tong, valued at £10 per ton. i . :

POLATOES.

164 Prewwar imports of potatoes into Nigeria were
about 500 tons. per annum,. et..a:landed: cost of £12 per ton,
or 4.3d. per 1b. For someg years prior to the war there
had been production on the Platesu (Jos) and in the Came-
roons, which satisficd only lgcel demangds. AN inereased
demahd for potatuﬁe for supply,tc the Forces and to other
West Africen Colonigs was envigaged in 1940, end & target
of 1,000 tons was almed at. Exclusive of loeal con-
Sunption railings from producing centres were s- 1941,

638 tons:_ 1942..825 tons: 1943. 1,451 tons. Present
productlon, including consumption 1n producing centres, ia
estimated et .1,700 tons per annym. Consequent on the
Withdrawal of militarv personfiél there will be & large sur-
Plus aveilable for expprt. fhe, chief producing centre ip
8till Jos, but there hes been a.big increase in production
in Zaria Province, and it is likely thet the bulk of future
Production will come from -Zeria, since the crop nesds ma-
nurc, and the relations betweén Fulani and Hausa ere more
cordial in Zaria than on the Plateau.

- 165, , . The. wverieties; tested; include King Eqward, Arran
Benner, Great Seot, Irish:Cobbler, Up to Date, Creig's
Defiange. 5 The lqut two verieties have been feund most
eatisractory, Craig s Defiance being the earlior sprouter.

90 . gz of imported segd were distributed in.19L3, end the
‘pregent policy is to multiply newrintroductions et Semaru

" Fem bef,fore igtribution.. With 2. tons of fiy.m: Pper

“”qege,Jcrops of up to ujnons per acrehave sbeen grewn; e

dbop of (2 tnqs par acre gives an adequate profi wﬂf1d.

. Der Ib A s ok R

i S T (T LA
166. The main wet—aeason orop is harvested 1n Ju1y~

October in Jos, and in August-Novembher in Zairda. There
is & regular seasonal glut in October-November, when the

Wholesale price is, lesg; than 4d,sper lb. A smaller dry-—

‘Bessoh (irrigated) crpp ig. harvested in Pebrusry-March.

.....

'The Fébruary-Tan wholesale price is L4d. to(6d. per 1b.

......

3 Attembts 5’ Bmoo th out ppoduction have not been successful.

------------

......

‘-ecop aﬂ_posts which allew ﬂirculation of ailr between one
..bray and the next. The trays are storcd in a double-walled
mhumyﬂﬂn&”rotting potetoes Aiscarded at frequent intervals.

167. /
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' 467. lhere have been regular prailings to Legos,
[ SRS and quality hes been high sincc Grading Regulations
FLAES were introduced in August 1942. Lagos prices have
£ _* been about 1d. per lb. above growers prices. Blatted
" wooden ceses to hold 56 lbs. cost 2s. 2d. esch and heve
i " ‘now been replaced by baskets costing 6d. each., Con=~
signments of 10 tons in Jeptember, 1941 end 1 ton in
August, 1942 were made to the Gold Coest and errived
in good condition. The following estimate of landed
cost, Takoradi, is based on consignments bought in

Jos in 1941,
~hie  poSTS PER wON.

To Grovwer v {4.5d. per 1lb.) £1l. "0 0

= Baskets LO at 6d. HER e P s

4 freansport to Reail : o 0

Handling charges, Inspection etc. 2wl 20

Railwey freight Apaps ' s Qs Do

Landed Lagos (Apapa) 824,12, O.

Ocean freight Apapa-Tekorad: T At B

Surcharge (50%) Al B

Harbour cherges, stamp etc. Apapa s TG,

v do. do. Tekoradi R & o
Landed Tekoradl 8348+-24 £21,.10,2.

The above charges wouid need to be increased by
about £ per ton if the supervision now exercised by
the Depertment were undertaken by private persons.
Handling charges at Apapa and l'skoredi would smount
to about £2, giving a lended price of about £27 per
ton or 3d- per lb.

s e s AGR, Pre-war imports of potatoes into the Gold
e Coest were 600 tons, per amnum at £12 per ton. &ur
- local production is 70 tons per ernum at a wholéesale
price of hd. and & retail price-of 6d. per lb. Ve
could, therefore, esboorb & part of the Nigerian sur-
Plus aveilable during the months of August-December.
Imports from other sources would be needed during the
rest of the year, Wwhen production is net likely to be
et economic in Nigerils itself.

CBANANAS

“169. At your request I intervi_wed Mr. F.E.V.Smith,
Development Secretary, at . Secretariast 'in Lacss. I
told Mr. smith that the revival of our bardna éxports
| was under ‘considsration; and th:t befors any shipping
i - contracts were made we wished to find whether Tekoradi,
i 2iven suiteble cold steorage, could be served by the
fleet which would carry bsnenfs. from the Camemons.

5 170 /
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170, I gave Mr. Smith & short history of our bana..
trade from 1936 to 9941, Harly shipments, which consisted
almost ent*vely of Cavendish ‘bananas, had consistently
failed to pay ¢ the first emall profit had been made at
the begjnnlng of 1929 when' the percentage of Gros Michel
benanas had risen from 8% toc 52% If the industry were
révived cur exports would consiet entirely of Gros Michel.

: e Production would probably be in the neighbour~
hood of 100,000 bunches per annum, rising to 200,000 bun-
ches in 2 ysars. There was cornsiderable 1nterest amongst
the farmers themselves, who 2ppearcd satisfied with the
pre-war price of 1/~ per 9-hand buncha The contrsct ship-
Ping oharge, never lower than 2/- per bunch, had seemed
high compared with total eosts e.gs in one of the more

. Buccessful shipments {No.21/38-39) costs per bunch were $-—
local 16,154 : shipping 244 : England 12.89d g Total 53.0ud.
Receipts 55.0Lde ; f

172, 7 Mr, Smith said that: he could not etate with cer-
tainty‘whatwthe future of the Cameroons’ banana trade would
be until it had been decided how the country wesg to be
Bdministered. If Nilgeria were made responsible’ he thought
8 contrect for handling the whole of the Cameroons crop ;
would be giv.n to one of the Banana Companiess The shallow
draught of boate serving the Ceémeroons would limit their
capacity to about 80,000 bunches. Running a weekly service
the Conipany would need upwards of 4 million bunches a
Year. for successful operation 3 1t was thought that the
Gameroon= could producu this quantltya

1725 Mr. anith thought no company would be abtraoted
by the prospect of taking on an extra 2,000 bunohes a week
at Takoradl. At 2s8. 6d. a bunch the receipts would be
£250-, Againgt this must be set the extra mileage and loss
of time in diverting the ship; the danger and expenae of
opening the cool-rooms two or three days after loading the
main cargo (or the provision of e separately insulated
cool-room); and the payment of hapbour dues. - The lagt.
item alone would probably be prohibitive, as the banana
boats would have neither the time nor the facilities for
handling caréo other than bananas. : 3 :: o

cliie In Mr. Smita 8 opinion our only hope or shipping
bananas would be to make a contract, as herctofore, with &
line whose ships worred [ekoradi regularly. . The charge of
2/— per stem did not . appear excessive; as far as he remem—
bered, pre-war charges in the West Indies were between
2s, 3d. and 2s. 6d. per Btem. The Custodlan of Enemy
Property had paid 2s. 6d. per stem for Cameroosns. bananas
shipped to the United Kingdom in 1939-LO.

1750 Compared with our lccal price of 1/~ per
9-hand bunch Jamaica produc:rs w... acw being paid
Ls, 6d. free on rail, which wculd be abcut 5s. 9de f£.0ebe
It should be remembhersed that these were voom prices-

176s. £
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SPICES.

476. Nigeria hap made two notable efforts to enter
the spice trade. An industry in cured white ginger has
been nursed in Spouthern Zaria since 1930: exports reached
& maximum of 380 tons in 1935. Despite an exaeting syBtem
of grading the product failed to meet trade requirements.
‘'The area under crop wae therefore restricted in 1939, when
by carrying out chemicel enalysis in the field the ginger
was brought to B.P. standerd for the firet time: experts
in that year were only 85 tons. :

177. Yellow ginger has been grown from 41940 onwards
and about 50 tons per annum were exported between 1941 and
1943. It has been found easier to cure than white ginger,
and quality hag been well up to standard, although it has
never secured the price psid for Jamaican ginger of the

same grade. supervision of preparation end reguler enaly-
8is have been needed; 1in recent years exports have been
reduced by loecal deménd, and it was necessary to advance

the price from i4d. to 6d. per lb. Grade I in 19L4-45. 15
ig doubted whether cured ginger is now & payeble propgsition,
end 1t is proposed to permit the export of rough scraped
ginger, trial consignments of which have received favourable

reports. :

178, Trial shipments of Japanese (Birdseye) Chillies,
made in 19441 after e careful programme of selection and
breeding, received most encouraging trade reports. Exports,
mainly from Oyo and Benue Provinces, were 25 tons in 1942-43,
83 tons in 19L43-LlL and 122 tons in 41944-45. The cfop pays
well, yielding 5 te 6 cwt. per acre at L4 per owt. Nigeria
hopes to reteain # share in the post-war market. The market
is a8 restrictecd one and we are advised not to compete.

With Nigeria's experience of the exactions of the spice
market we may @assume that this advice is disinterested.

QIHER CROPS.
"QITRUS.

179. I exemined es meny c¢itrus fams as possible to
8ee Whether I could f£ind any cases of the 'sudden-death'
Which has oecurred on sweet eltrus budded on Sour Orange
@t Asuansi or of the genersal die-hack from which limes in
Abak renpa-Asevu are suffering, Cituns plots were inspeeted
8t Agege, Ibadan, Qwena, Benin, Samaru and Kano,

180. Sour QOrange 18 in general usg as a stock both
with budded rlants imported &s such (Moor Plantation Y 5)
a8nd with buddings made locally on stocks grown from seed
Imported from Florida end Trinidad. (Open pollinsted
secd produced in Nigeria from these importations is now
being used for the production pf stocks at Asuansi.)

Noeo
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No eese of sudden death hasg been observed. The orly ocom—
parable symptoms, the production ogf gmall ohlewutic leaves
and die-back of branches, were sc.n in one Sweet Drange
budded on Rough Lemon (M.P. Stock Trial A6), .

5 There were few cases of chlorosise. There was
marked mottling and poor growth in two Batgume-~[rifoliate
orange trees (M.P. B6). This would appear due to incom-
patibility ¢ similar symptoms occur on 2 grapefruit -
Citropsis budding at Asuansi. Mild chlorosis was apparent
on 8 few leaves of healthy Sweet Orange — Rough Lemon and
Grapefruit-Rough Lemon trecs at Ibadan. At Samaru a general
spotted chlorosis which the Botanist had thought due to minersl
deficiency appearcd to arise from insect damage, punctures
being visible in the centre of the spots. Basal yellowing
noticed at Samaru on Grapefrult-Rough Lemon in the dpry seaso
wes also apparent on mango and is probably seasgonal. '

182, Pruning wounds on most farms were clean, the
practice being to treat immediately with Solignum and again
after an interval of 14 days. The exception was Owena
Where the number of hacked and broken branches was no less
then on our lime farms : no serious consequences have ensued,
No bracket fungi were seen on eny farmes At Moor Plantation
there were two trees, Sicilian Lemon and Grapefruit, on Rough
Lemon stock, which had fallen down; no fungus was found on
the roots.

183. Dead lower branches, aScribed by Shepherd at Asuansi
to interlocking, occurred chiefly on the larger trees e-g.
Lemon-Sour Orange at Ibadan, and although the trees (27° x 27')
Were not yet touching, death may, as 8Shepherd has suggested,
be due to lack of lighte At Owens branch die~back has been
conrected with a severe dry-ss@son.

184 Periodic records of gummosis are kept at Agege
8nd Moor Plantation, West gives the average incidence on
B8tocks at Agege as := Sweet Orange 75% : Mendarin 75% ¢
. Tangelo 5°% s Grapefruit L48% : Acid Lime L5% : Tangerine LO% :
Rough Lemon 34% : Shaddeck 23% : Sour Orange 15%. A high
incidence of gummosis in some of the imported American tudded
stock (M.P, M.B6) has been due to budding too low, with the
result that affection has begun in thé scion and worked down
to the stock. The Nigerian practice is to bud the stock 8%
18" from the ground; +to plant in loose earth slichtly above
ground level se that on consolidation the crown roots are
raised from the ground; to fork the sciom at not legs than
48" from the ground to &veid blanketing of the trunk by overe
hanging branches.

185, Sceds of Lake Tangelo and Ssmson Tangelo were
brought back for trial 8t Asuansi. Both have grown and
fruited well at Moor Plantation, Samson being more prone
to sScab than Lake. A third variety of Tangelo, Thornton,
Planted with the ofther varieties in 1935, has made good growth
but has not yet fruited. Other introductione which will-be
Worth making later are Limonia poggeil, as yet only in the
8eedling stage, and a strain of Nigerian Green Orange which is
believed to be rewistant to gumosis.
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SUGAR.

; 186, The NigevLan sugar—ladustry is of particular

'inxjrest to us, .8ince We have been repeatedly asked in

.fh?&Press aq@ isewhere why, if .Nigeria can produce sugar
fdgnger lpq, we cannot follow suit,

i Lo 187 Experhnents were made in the Gold Coast at
’Abakrampa, a fairly big.cane growing-area, at the beginning
of 4941. By using double rollers -and a simple  process of
¢eteoation it was- ﬁound eapy to make crystal sugar. The
wholesale price of -cane was then 1ds per stick sf about

" 5 1bs., the retail price in the neighbouring tovm of Cape

VCOESE being about 3 1lbs. per penny. 4 1lbe. of crnystal

Bugar and 1 1lb. of molasses were produced from 24 1lbs. of
cane- The control price of Tate cube sugar was then 5d.

i Der 1be., Bo that the cost of the cane needed to produce

-G A A

¢ 1b. of brown crys%als was itself as high s that b T,

.,of refined sugar..

LA

"

188. Tbe,pnjcﬁss of‘aqgar makzng wae demonstrated
to'large numbers of;people at lafo and.Kumasi : there has,
a8 far as is known, ‘beggn-nd production. An ox—driven
‘triple.roller of the Nigerlan type was installed in the
Keta distrigt in 1942,  Sugar could .not be made economi=
cally, the price of cane rocketing to 2 lb. per penny es
the demand increased- It was concluded that a emall-scale

ndustry could not .be .profitable so. -dlong as there was ‘8
large unsatwsfled demend for, cheW1ng—stlck. :

: 189. . The N geruan sugar 1ndustry has been descvibed
by Watson (Eanm & Forest, June 1942, p.92). ' A few ox
or horse-driven mills of Indian type (hlrloskar Kumar)
hed .been operated by the C.lM.S. in .Zeria Province during
the 191&-&8 war. . A:.large, number. o crushers has been
imporved from. 19&1 onwards, ang, it «is estimeted that thege
are now 160 cruphers, with an 8nnual output of 2,000 tons
of sugapr, in operation. i

1007 . Theﬁpreparation 15 sﬁnple. The juice is boiled
down in kli-callon drums cut along their: length and mounted
in swish fireplaces. t is continually stirred and skim-
med .and when.ofsthe.correct density it is ladled into tin
eash bowls of. wgrious siges, where it sets into cakes of a
fine-grained candy (gur). . /Ihis:is the fom in which the
ngar .eomes on the market, . ult, is hygroscopic, and can be
handled eesily only in a dry:cilimate, Unless kept in'a
Bealad container it bescomes sticky and lisble to mould 1n
~the bouth, : 9 .

191.  Goodban (Farm & Fmrest, December 1944 pyi85)
carefully studied *he sconomics of sugar crushing in the
Maigena district in the 1944 eeason and showed that at
Prevaélent pricee a profit c¢f £5 could be made in producing

one ton of suger at 3d. per lb., allowing £6 per annum

depreciation /
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depreciation on the cost (£36) of plant : the average .pro-
duction per crusher was. 8 tons per annume.. It might be

expecied eithier thet cane is much chesper in'Nigerie than
in the Gold Coast or that nhe yield of bugar is higher. 2

192. Neither is the case. Near Maigena crushers
were buying cane in the field at £1, 7s. 9d. per ton er
7 1bs. per penny. - .Ihe retail price of cane ‘in Zapia
Province was Zd,. to .1d, per stick and a handsome profit
could be made by railing (at 7/~ per ton) to Joe where the
gelling price was 1d. to 2d. per stick. Goodban records
that fowards the end of the 1944 secason meny operatorsg . -
abandoned ‘crushing in favour of ithe fresh-cane trade.
Army requirements of sugar at 3d. ‘per lb. could not be ful-
filled in 1945 since local retail prices were at least Ld.
per lb. ' I paid 1d. each, or upwards of 6d. per lb., direct .
to 'a crusher at Funtua for 3" cakes weighing a little over
2 oz Zaria sugar railed to Kano is retailed at apwarde
of 9d. per lb.

i A85. .Goodban g:.veq the yield of slab-sugar 883 1D
per 111 1b. cane., . This is 8lmost identical with our Aba—
krempa yield, where 4 1b. of molaasea-plus-sugar was ob-
taxned from 12 lbs. céne,. Crystel Sugar HKas been made on
& smell scale in Nigerie by ihe use of centrifugals. Julee
’ibbught from crushers at the equivalent of 3d. per 1b. of
ngar yielded two psrts of molesees to one of crystels,

rofit could be made. unleds the sugar were 8sold for
6d.'- d. per 1b. 8nd the molagses for 5d. per 1b.

‘19h- The present Gold CoBst control: priccs are -
Pate' Cube 7d, s Congo orystal 6id. : South Africsn cryotnl
5d. per 1lb. . Landecd cost of Tate Cube pre~war wes '{3d. -
per 1b. duty.free. .. It .is clear, a8 we have repea tedly
held, that a lecal sugar; industry cennot hbope to-eompete
with estates in the production of crystel auqar. dee b o

195. Slab-sugar 18, however, not a competitor with
erystal sugar. 1t i8 in rivalry &s a sweetmeat With
ehewing-stiek end.as such is redching a community to whom

-sugar would otherwise h8ve been unknown, How largeg this
cemnunity i¢ may be judged from the fact that pre-wer um—
ports of eugar into Nigeria (9 000 tens per annum) Wore .
little greater than those of ‘the Gold Cesst with a povuln-
tion one-rifth of Nigeria's.

196, the waiting-list for crushers is & long one,
end @ rapid expancion in production is prophesied when
fupiher supplies are available. The impcius to cang= . -
growing has been remarkeble, the sdditional areé of erop
¢orresponding. to sugar progduction being in the neighbour-
Rood of 4;000 apres (6 tons per acre). ' Although 1t mey
heve taken an entirely unforeseen course there is no dgubt
thet the¢ sugar-industey will ?rovc amongst the more 1alt—
ing and successrul of Nigeria's war efforts. .

197. /
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197. There 1m, hoWever. nc —eason to believe
thet a similer schene would h&ve made any headway
in our own Northern Territories, where the smount
of dry-season farming land (Sadema) is extremely
limited and cane prices are as high as 4d. per 1lb..
Suger is not an essentisl constituent of diet, and
therc are many more useful crops to which spare land,
if any, might be devoted. The demand for sweetmeats
can, when conditions are normal, be met again by the
import of boiled sweets or by the local manufacture
of sweets from imported sugar. ~

#ddendum..(Netel pspers _please copy).

X X i X X

#DIWQRIAL — GOLD COASy “SPuCiArOR DAILY!
FisBRUARY 12TH, 1946,

198. But the ecountry has now a wWorse experience;
Congo sugar scems te have been withdrawn from the market
and repleced by another granulated sugar, called Natal
sugar which is today in large supply in the country. It
hags dark brown wvolour; very much sandy and tasteless.

A emell pinch of it in a quentity of water is sufficient
to tinge the water brown. Perhaps the crudest process
is used in producing the commodity. It is unfit for
humen consumption. The people should not be helped to
Btake their life on it. The Natal sugar should be
withdrawn in the interest of the health of the people.
Anything should not be considered good for the people.

SOYA BEANS.

- 199. Like oupselves the Nigerian Devartment hes
devoted a deal of attention to “oys heans sincé 1942
like our own' the results have been very variable, accord-
ing to the variety grown and the time of planting. Under
favoureble conditions yields, as in the Gold Coest, have
ranged fronm about 500 to 1,000 1lb. per ecre.

- 200. A large number of verigties has been under
test, 33 vericties were tried &t lMoor Plart=iion in
1944, the highest yielder bring Trinidea, at 560 1b. per
Bere. A noteble omission from the list is the black-seeded
Fort Lemy, which has given the most consistently high
yields in *the Cold Coast forest belt.

201, /
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201, Of 34 varieties tested at Samaru in 1944, 16
of the more promising were under trial in 945, In the
North, Trinidad hae not been the highest yielder, although
1t 3= popular because of ite even maturation which allows
the crop to be harvested in three pickings. In 1945 it
vielded at Samaru only 540 1lb. per 8cre as a8gainst 900 1b.
from each of the varieties Malaya, Benares, Dixie eand
Philippine 92X (yields corrected for missing stands g
1 ton farm yard manuse pPer acre). At Tlorin in 1944
relative ylelds were Benares 615 : Malaya 575 ¢t Trinidad
470 1b. per acres

202. There have been many experiments in time of
planting. The beBt results have been obtained when seed
has matured in the dry scason, considerable loss by mould
being obtained if the plants ripen in the rains. In
Ibadan eerly planting leads to loss through insect attack.
end early August is thought the best planting time. Some
varieties (particularly irinidad and Benares) rapidly lose
viability if stored through the rainssand the planting of
an ecarly crop for Bscd purposes has been recommended.

203, Losges through mould are apt tc be particularly
high if plents sre harvestied by cutting at ground level
Just before ripening and stored until the pods dry out.
This vraectice had been recommended in South Africa to re-
duce labour costs, and losscs due to self-shelling. It
has been found impracticable et Yandev and Meigena with
verieties which ripen in the rains. At Ilorin cutlsssed
Plants containcd @ high proportion of immature seed, and
although the costs of picking and threshing were 1.9 times
greater than those of cutlassing and threshing the yields
from picking were 36 pcr cent. greater than from cutlase-

ing.

204, At Ilorin 12" x 36" specing has given signifi-
cently higher yields than 18" x 36", but at Ibadan no
Signiricant difference was obtained between spacings
ranging .frem 6" to 24" on 3' pidges. There aPe apparent-
ly no reecords of the effect of spacing on hay yields.

205. Propaganda to popularize the beans has been
cerried out 6t 8 number of places. The flavour is said
to be more accepteble than that of cowpeas, but sven after
beiling L hours the beans do not mesh se casily 28 eowpees.
The most Popular recipes 8o far evolved are :-— Zonkws :
Beak cvernight. Boil 3 hours, drein, add guinea-corn,
palm—01l and salt, reboil one hour. Ibadan : Soak over-
night, remove testa, grind together one measurc of soya
ang two me8surcs of waize, add sessoning, wrap in leaves
and boil.

206, 'he period of cooking necded to make the beans
tender is likely to restrict their use in the meny places
Where firewood is at a prenium. A similar problem erises
in the usc of dried vigeon peas. This appears to have
been solved by lir. Asolo of Samaru by the invocation of

the /
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‘the magic tablet of paecket peas. He tried two compéra-
tive trea uments with pigeon peas (a) soaked for 20 minutes
in lukewarm water containing a pinch of Kanwa (potash),
boiled for 20 minutes (b) boiled for 3 hours. He records
that trestment (a) gave delicious tender peas whilst treat-
ment (b) produced tougher peas with a bitter flavour.

207.: The use of alkeline softeners is well worth
trial with soya beans. Ihe production of bean sprouts
which would seem the best use to which the beans cen be
put, appears to have been demonstrated neither in Nigeria
nor the Gold Coast, p0581b1y because of the rapid loss of
viebility.

CASSAYVA,

208. The production of varieties of cassava. resistant
to virus disease has been carried out independently in the
Gold Coast end Nigeria since 1931.  There would be great
saving of effort if future work could be more closely
standardlzed, or directed by one person.

RO At Moor Plantation varieties are at present
being tested by budding with infected material. .= None of
the resistant varieties so far tested hgs been found immune
to mosaic. The only Gold Coast variety given extensive
field triel is 997B (Garri) which has been the best per-
former at some places (Maigena) and the worst at ‘others
(Minne: infection said to be 77 per cent.). Interesting
differences in reaction have been observed between North
and South. None of the common Northern varieties is
affected by virus when grown in the North: when sent to
Ibadan in 1932 all showed infection and the average yield
per stand was less than 13 1bs. compared with 16-24 1lbs.
for the Ibadan hybrids. .(The commonest Northern variety,
dan Wwarri, whose naeme suggests a southern origin, was
apparently not tested). Conversely all the Ibadan selec=-
tions have shown mosaic when tried in the North. The
vector (Bemisis nigeriensis, Corbert) is common to North
and South. It is possible either that resistance ey be
impaired by chenge of climate or that giffceecnt. strains
of virus exist in North and South.

210, Nigeriae has shown less respect than ourselves
for the prussic acid content of cassavas, and unboiled and
unpeeled roots have been fed to pigs at a number of stations.
At Ondo the feeding of cassava from thc resistance trial
Plots &appeared to coincide with the death of the entire herd
of pigs (pera. 457). 4 large number of deaths due to feed-
ing raw cacscava to sheep was reported from Ibadan in' February,
1945. We tave found dangerous quantities of prussic acid
in unboiled sauples of some of our resistant hybrids, where-
8s the local varieties are usually safe.

211, /
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211. Bxperiments made in Ibadan in 1942 showed
that at the prevailing price of cassava, Ld. per cwt.,
cassava sterch could be profitably made (women labour
5d. per day) to meet the demand for export at £14 per
ton f.o.b. (£12. 3/- Lagos). In the Gold Coest the
. cost of cassava was then 1/- per cwt. and the cost of

meking cassava starch wes found to be 1.8d. per 1b.
The retail price was 3d. per 1lb. and only trial lots
were méde for export. " Nigerian production: of stesrch
was 223 tons in 1941-42 and 5,262 tons in 1942-43,
the bulk of production coming from Warril Province.
Exports were discontinued in Mey 1943. .

MISCELLANEOUS,

Byl L D.0inuG,

212, The United Africa Compeny Limited has
established a factory for the manufacture of biltong
from beef and goat-flesh in Kano. . The output in
1944~45 was 169 tons beef biltong end 135 tone goat
biltong, of which 288 tons were sold to the Armmy and
16 tons to civilians. Carcases are boned, stripped
of skin and fat and cut into long nerrow strips which
are rolled in salt and cayenne pepper and hung up to
dry in a large &iry shed, Drying takes three to four
days in the dry scason and six to seven days in the
rains. The average loss8 on drying is 66% for beef
and 60% for goat—flesh. The average bullock gives
2 cwt. boned wet meat wr 75 lbs. biltong. (1 ton
Biltong = 30 bullocks).  The industry should serve
a very useful purpose in supplying animal protein to
areas Where the biltong can be marketed without plsk.
of deterioration. Messrs. United Africa Company
Limited give the landed cost acers-as 1/3d. per 1b;
they supply a pamphlet describing methods of cooking.

DRIZD ELOOD.

213. Reference hes bcen made to the excellent
results obtained by the inclusion of animal protein,
in the form of dried blood, in the diet of pigs and
cattle. ' ey

'244. The production of dried blood was, at the
suggestion of the Agriculturel Department, undertaken
by the Veterinary and Health Departments in Keno in
February, 1944. A very complete account of, the pro- . |
cess has buen given by Dr. E.C. Gilles (Farm and Forest
i VI.Z. p.60 (19“‘5))‘ 3 ¥

215. Animals to be slaughtered are arranged with

“ their heads in & circle around the drainage slépe lead-
‘ing to the blood sump. Slaugbtering, by cutting the
throat, begins st & signal when all the animals ere in
position (6.0 to 7.0 a.m.). Carcases mey not be weshed
with water until the blood has becen collected in the
sump end its entry channel seéled. e
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216.  The blood 18 boiled down, with constent etirring,
in double walled containers made by riveting a Llu-gallon
oil«drum inside a slightly larger drun. ihe boilders are
set in a clay fireplece, clayed to within 9" of their top
and fired by town prefuse, corn stalke und (1if the refuse
supply is short) coal. 'he blood is first boiled to- the
consistency and colour of boiled liver. It then fries
in its own fat (110-115°C) to a grenulaer mees which is
spread nn a drying floor where it 18 broken by e rake-
handle into small lumps. It dries to 8 non-adorous
black lustrous material which is then broken down in @&
morter. It is maerketed in produce (cocoa) bags of about
180 1bs. at £9 per ton,

217.'  ‘There are in Keno 8 L-boiler unit-which serves
the City Abettoir, where ebout 90 cattle &nd 24 sheep and
goate are slaughtered daily, end a8 single boiler unit wihich
deals with the blood from the 12 cattle and 24 sheep and
Pige which ere killed daily in the Sebongéri market. The
totel output, from 100-120 gellone of blood per d&y, is
2bout 5 tons dried blood per month. ‘'he production during
April-September, 1945, wes 26 tons.

218. There is an obvious need for controlled feeding
triels of dried bleod to pige in the Gold Cosst in view
of the apparently normal weight increases which have been
obtained without the use of animal protein (p. 130 ).
It is doubtful whether any ebettoir in the Gold Coast
can supply quantities of blood commensurate with those
of the Kano slaughter houses. In the Northern Yerritories
every ounce of blood 18 eagerly seized and consumed by the
People; and anyone who has put his nose over the blood-
boilere, and hes at the same time a fondness for haggis
or other black puddings, will enguire whether surplus
blood, if any, should be diverted from human to cattle
consumption. = Material is, however, available for expe-
riment. The Kumasi opatteoir, with a daily kill of 12
beasts and 4€ sheep and goats, could supply a single
boiler unic¢ similar to thet of Sabongsri, Keno, &8nd the

8authorities promise co-operetion with the Department.

BONE ASH.

2419. Bone-ash is made at the City Abattoir in Keno.
The largest bones are left behind, and their fat-content
makes them readily inflammable. They are fired together
with horne etc., by guinea corn stalks; boiled bones from
the town refuse are added when the fireg is well started.
The calecined bones arc then pounded in mortars, repee-—
tedly eoreened and repounded. The ash is marketed in
salt-bags at £9 per ton. The output during April-

September, 1945 wag 10 tons, a quantity in excess of

the requirements cf the Depertmentls stock famms. By
grinding in a hemmer-mill it will probably be possible
to bring down the cost of production to a figure a8t
Which the ash may be profitably used as a manure.

220. /
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GRAIN_ﬁTQRAGﬂ

g 220, The nomaal leCL for grdln in Kano is 0.6d.
,~pur 1b. at harvest and 0.84. to 1.0d. per 1bk-dGring
1the rest of the year. . .In 1943 hoerding by middlemen
'after a light harvest 1cd to serious inflat10n~~guinea
corn ‘rose from 6/11d. gcr ‘eWt. in Januery to.:25/= in
.July. - Grain stores’ Were erected by ‘the Native Admini-
gtration with the obaect of stebilising prices by the
release of grein at the time of scarcity (June-July);
thus ensuring thet farmers should not be scared into
: cOangFOW1ng at the. expense o uhe groundnut crop.

221.‘ Fifteen sheds, 380h holding 250 tons of
bagged grain, were built alongside the Kano railway
eiding st a cost of £200 each. . @Grain was hurriedly
bought in Maiduglri, but trensport by circuitous means
more than' trebled the cost price, and the Kano landed'
Price was £14." 2/- per ton. It became heavily ‘infested
with weevil and wes sold at £3. 10/— per ton. Sihce its
Admlnistvation in a loss of £20, OOO exclu81ve of the
cost of buildings. :

222.. . In 1944 grain was bought at Katsina at £5
per ton, &6nd cost £7.11/~ delivered to store, includ-
~ing bags and staff expenses. At the time of my visit

8Ly tons of old grain remained in storg. It was being
Bold to licensed market retmilers et 16/~ per bag (bag
worth 1/- to 1/6d.) or about £8 per ton. The maximum
daily release was fized at 10 tons; actual buyings were
‘between 4 and 8 tons.  'Weevil demege in a sample
inspected was about Io;pcr cent.

; 223, he sheds had been patched in readiness

for fumigation of thc new crop, of which: 2,000 tons

of millet end guinca carn were @0 be bou5bt. vhe
Senior Entomologist had pointed out ses the difficulty
of making & rectanguler building proof apainst re-
infestation, and cylindriesl tanks with a domed roof
hed been designed for new storage centres &t hdsmewa ;
Jos and Gusau. Funigation would be carried out by
pcuring 8 non-inflammable mixture of carbon tetre-
chloride and ethylene gilnipride through an opening

in the roof leading to a sybtcm of evaporating gut-
ters fixed above the gréin. ' 'The Public Works K
Department considered thet the erection of cylin-
.drical tenks was bgyond. the ‘capabilities of local,
. workers in ferro-conercte, and the final shape of
‘the buildings had not been decided when I left Nigeria.

NG
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"éau. The fatuity of re-importing part of our expﬁrt
of 9ils in the form ~f common so8p was perhaps most appa—
rent in the early days of the war, when valueble shipping
‘8pace was used in Bupplying us with & commnodity which
Greet Britain could ill spare and which we could meke by
the import of caustic soda taking up one-twencieth of
the volume ocoupled by oil and soap togethcr.

225. " The small-scale preparataon of spap by the
cold-drawn process, using coconut or pelm-kernel oils
with or without the admixture of other oils, wes practi—
sed in the Gold Cosst before the war and has increased
considerably during the war years, The practice was _
officielly frowhed on, since both copra gnd palm-kernels

ere amongst the most urgent of war-time needs. _But -

- exports have had to wait on local requirements.  The Gold
Coest exported 2,541 tons ¢f copra at £9:17.3d. per ton in
. 1936: locally mede coconut 0il was then. 7/6d. per L4 gallon

tin. Despite propaganda for copra production, and &
large interim increase in the area under bearing coconuts,
exports of copra in 1944 were 841 tons at & controlled
price of £10.12.6d. per ton, the price of coconut bil
then being £1. per tin in production centres.,- ‘the fall
in copre exports is explained by the equation :- 1 tin
0il (20/<) = 300 nuts = 100 1bs. ccpra (9/6d)

226 A strong plea for the ercction of an oil expres—
Bion plant in the Gold Coast was made by some of us at a
time when the chances of being able to ship the cocoa-=crop

Were small. 1t wase thought that the plant could be képt

permanently occupied in post-war ycars in extracting cecoa
buttér from the inereesing percentage of low-grade cocoé
which tightened grading regulations would render unexport-
able., If such a plant had been provided it could have.
supplied cocoa-butter, coconut and. palm-kc¢rnels oils at:,

& cost far below that c¢f the laborious local methods; it
would have had an efficiency of 90-95% in contrast to the
wagteful 50-70% of local methods; it would heve given us
press-cekes of velue as stock-feed, whereas the native
methods yield unusable residucs in the casc of cocea’ &nd
palm-kernels, and a product with too high a fat/protein .
ratio in the case of coconuts (pocnac). It wag not
provided. :

227., 1 wgg 1nterested to meet in Kano Mr. Georges

708111, Whese application to erect an expression plant in-

the Gold Coest in early 1945 had becn refused on the
groungds that pil-sceds were still a war priority and that

& large expression plant would compete with local’ indu~

stries. The Department had recommended the applicetion
for the realona outlined in the previous paragreph.

h; Whilst eosp-making is a local industry worth promoting

there /
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there is lilttle to be said for the pacouragement of the
extraction of oils by westeful and tedious local .
methods; . our expericnce during the csmpsign for
,extracting cocoa-butter from unexportable cocoa wag
that oil-meking wae regsrded &g drudécry~bouhtenancgd*
only for the parpoge of obtaining’ oap, :ihe first

act of many of our departed: tralnecs ‘g% Yafo was- o
write, to. enguire where, they could _gg_bbbda~butter,fiu

228, Mr: Calil whe uslng an’ exbelleﬁ-%reSS*wi%h
g roundnuts and obtaining a yield of 3l per c?nt. @
high olegs. saiﬁq 81l (F.P,A,0,25% With' fresh nutey
rising to,3.0% iﬂ‘duts stobéd il July) oy single f~=m¥*
oxpreaslon,, & farther 1C pbf cent. ‘of 'second” grade’ N
oil wes obtﬁlned by repressing the'first cak@y ° Hisal
price for first grade 01l was 30/— per L-gallgaltin fooo
and for press-cake £7 per ton*'”*Tbe ‘plant had & capa-
¢ity of 2,000 tons of nlts pcr aﬁﬁdm,'and éxtrea plant
‘With a like cap901ty'was on ‘opder; ‘his milling qhota
for the year wes only LO™tor 5 for’ Wilitary uses Mr.Caril
‘was res;gncd to the restriction on4illing but- resented
that the Dppartmuntb' requiranunt of 'groundnut ‘dake .ti¢
‘Bhould he e’ to be mct. by Imports from French'Territopyrwr
(Maradi) whqre similar restrlctions had apparently noﬁ

buen nnposed

229 My, babiston and. I had a sthmulat*ng diseu981on
with Mr.Calil. ~“We heard’ the old arguments (para. g4 o)
Ain favour of rctaining press—-cakes in the country; we
heard new ones, It was suggcstud that’ gpoundnut-cake
3of good quallty could be. ased to 'remedy the provein defi-
‘eiency known , to exist in the peoplé of the Lastefn Provin-
ceB. Mr.Cglil cons;d&rcd that the expression-of oil-seeds
in the country of’ ergln wag economically ‘sound; first
‘because 01l and press-cake together took up 1ess space
then the seeds; Secoqdly because 01l and cake could be
despatehed direct to independent markets.;{ Under the
pPresent esystem dopble transport was® often needed; France,
for instence, .conpumed o0il and exported cake whilst i
Britain exported Odl and consmned cake. S

K
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 230.  1In Kano T. aiso met Mr. MengouisSOglou who .
operates a soap factory. He had ‘been kept busy . altering
hie fomulae to find a substitute ‘for coconut oil which'
was then 2U/- per tin or £75 per ton. The Nigerian co-
conut industry is smaller than our own, and exports of
copra during thg wer years were not more than 300 tons
pPer annum. . Mp. Mengouiasoglou s41d ' that Before the wer he
had paid £L2 per ton for locally. mede 01l, and hed folnd
it cheaper to, import from Ceylon (present cont POl pricei.
ex-- Britleh mille £L@ .O8ie. 0d. DSF toh) Pennissionﬂt§1
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express palm-kerncle had apparently been granted to the

Ea Soap Works (Messre. Unilever) and press-coke &t
b&. 0/- per ton ex factory has been of great help to the
Nigerien Department and ourselvces.

. PROCESSING MACHIN.RY.

231. One of the more striking differences between
Nigerie end the Gold Coast is the extent to which the
two countries have been mechanised. Whereee the smallest
southern Gold Coast town has at lcast one power-driven
corn-mill whiech performs opcretions, such s the grinding
of palm kernels and cocoa prior to oil-extraction, which
would surprise its makers, Nigeris still expects its wo-
menfolk to spend their days pounding in mortars end grind-
ing on stoncs.

The most glaring failure to appreciate this difference
wes our anachronistic introduction of an ox-driven sugar-
mill to.Keta in 1942, This mill functioned after the oxen
had been duly procured and trained: it could have given a
very good immediate pcrformance if suitably harnessed to
the many engines waiting for it.

232 When the Nigerian Department in 1941 started
milling wheat grown under irrigation in the North, a
flour mill wes erected in Keno;" the menagement was handed
over to the Lissabi Mills Ltd. I paid a most interesting
visit to the Lissabi Mills Lagos, with the¢ proprietor,

Mr. J.K. Ladlpo, a8 former member of the Nigerian Department.
The mill wes then engaged in milling wheat, meize, rice,
coffee and cocoa and in markecting flours, wheat flakes,
mixed cereals and cocoa powder. A large number of the
mechines, including flour-driers, coffee-roasters and
bottle-driers, had not only been designed by Mr. Ladipo

but had been &éssembled with great ingenuity from such

Scrap material es had bcen available during the war-years.

I would sincercly recomnend a visit to these mills by all
Who claim that the Africen is lacking in initiative.

ACKNOWL ZDGMIN(S.,

233, I em conscious that this report contains many
lacunse; that it is tedious in parts intcresting to myself
end sketchy in many parts which may be of interest to others.
With the subject of Agricultural Education, which hes lately
been investigated by & number of visiting bodies, I have not
“dealt. I was impresscd by the work of the Oyo Farm School,
and recominend the report conteined in "africa Advancing"
(Friendship Press, New York, 1945).

thy Zjhs In Appendix I. I heve indicated the sources f rom
" Which my information was derived, and I am assured that
erian officers would be glad to corrcspond with interested
'S of”eur own Department. o the persons namcd in the
ix I tender my beet thanks for their information and @~ :



& ‘}

November 218t

1

A

"
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23rd
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26th

27th

28th

29th:

30th

December 1st

2nd

3rd

Lth

5th

6th

APPLNDIX I.
1T INBRARY.

Arrive Agege from Cotonou.

Agege Steck Fattening Gcheme, Citrus,
Cocoé and Grase plots on Agcge Stetion
with Mr. H.O. Otuke, Agricultural
Assistant. Arrive Ibadan.

Discussions with Mr. A.G. Beattie, Dire-
ctor of Agriculturc, Grass plote and
Dairy, Moor Plantation.

Discussions with J.D. Brown, Deputy
Director, Mr, F.L. Buckley, Acting
Assistant Dire(E}r and Dr, H., Vine,
Acting Senior Chemist. Visit Agri-
cultural Show, Oyo.

Expcrimentel Plots and Unit Farms, Moor
Plantation, with Mr. P.H. Richards,
hgricultural Officcr, Discussions
with Mr. G.K.G. Campbell, Botanist.
Visit to Citrus Plots.

With Dr. Vine and Mr. Campbell to I.N.A.
Cocoa Farm and to Swollen Shoot outbresk
at 0da+0Onae.

Ibadan to Jcbba via Ilorin Famm.
Jebba to Bida.

Bida Famm, Badeggl Rice Mill; Repe,
twine and mat maekcrs Badeggi and Bidsa,
with Mallam Chadu.

Bide to Minna. Mlnna Piggeries with
Mr. R. Turncr, Agricultural Officcr.
Minna to Zaria.

Arrive Semuru. Visits to Dairy end
Piggery with Mr. I.E. James, Assistant
Dircctor.

Sémuru Farm with Mr. T.N, Greeves, Agri-
cultural Offiecr; Chemical and Botanical
Leboratorics, Botanist's Plots with .

Mr. We.l. Frceman, scting Senior Botanist.

Shike Stock Farm with Mr. R.D. Ross,
swcting Principal agricultural Officcr,
and Mr. Q.i. Ryall, sgricultural Officcr;
Anti-erosion work, Shika, with Mr. G.Browne,
Agricultural Engineer.

Daudawa Farm and N.h, Settlement Scheme;
Sugar-meking 8t Funtua with wssistant
Director and Mr. J.W. Goodban, 4Hgricul-
tural Officer. '

5 | .
. Maigana Farm with Mre. Freeman.

December 7th /
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18th

19th
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21at7 .
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25th

- 26th

27th

28th

- 29th
‘30th -
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Zaria to Kano. Unit Farms with
Mr. D.B. Sebieton, Senior agri-
cultural Offlccr.

unnnal Health Department Driéd Blood

and Bone ash masking with Mr. i.W.Hart,
Veterinary Officor.r

fNight-soil compoat pits with Dre ‘Saxton,

Medical Officcr of Health.

: Menguissoglou saap factory and otar-weed

plﬁt&- B

& Kalil oil&expression plant~ ‘Grein Stora-
. gitgheds' Biltqmg factory witb Mr.sgbiston.

s s
%

Discussions with Mre K.Ts Hartley. Senior

{ Ghemist, and Dr. Vine.

lbadan to 0.2, R S. via ukure.»

'Exparuncntal Plots OvPeRe S. with Mr.F.%W.Toove;

. Senior Botanist, and Mr. 4.C. Trueblood,
Botenist. 3
Gennlnatora and Nureerics O PeReSe Polli~-
nations at Ogba Fann, Benin City with
- Mp, foovey.‘

e P;R.b. o Qndo.

' Qisha) e bn with UMby, asBeVis ‘SHeES1E1d, -
' ihgriculturel Officer apd Mr. F.k, Deoker,

Asaistant mntomolcgist, Weirs Ca Ro Lo

: Ondo to ; dan.

COllection data from Departmental Reports.

Rotetions and Manurial rrials, Moor Planta-

tion with Mr. Hartley and Dr. Vine.

,swollen ‘Shoot outbreaks ‘Fashade snd Badcku
- with Mre T.i, Ruseell, agricultural Officer,

Cocoa Survey.‘

Ibaaan to Lagos. Visit ‘Lagos Dairy, 1nten—
view Mr. F.3.V. Smith, Developngﬂt Secre-
tarye.

Discussions with Mr. i, McL. Watson, Chief
‘Marketing Officer; and Miss M.L.Broughten,
Markctlng Officeb% ' :

Viait Lissabi M1lls (Mr. J K. Ladipc). :

Leave Lagos for Cotanu.u;u.ﬁ; ;
Cmlc - EE
Rt
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