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FOREWORD.

HE Second Conference of West African Agricultural Officers afforded
to all delegates a valuable and appreciated opportunity for personal
discussion of problems of development which face the four Colonies.
While, in many cases, these problems differ from Colony to Coleny in
their technical aspects, the four Departments of Agriculture are on
common ground in matters of function and aim. Each of the Depart-
ments exists for the sole purpose of increasing and intensifying the
agricultural output of the Colony which it serves, and in this wide
and difficult task the purely technical aspects are perhaps of less
importance at the moment than questions of policy and methods of
administration.  Agricultural administration is still in the nascent
stage in most tropical countries, and every means of interchange of
opinion is of definite value,

The Conference was specially fortunate in having present as
delegates from the United Kingdom, Mr. F. A. Stockdale, C,B.E.,
Adviser in Tropical Agriculture to the Colonial Office, and Mr. H. C.
Sampson, C.L.E., from the Royal Botanic Gardens, Kew, who brought
with them ripe experience of agricultural administration in other tropical
countries. In addition, the Gold Coast Department of Agriculture had
the privilege of meeting teams of brother officers from the other three
Colonies, led by Mr. O. T. Faulkner, C.M.G., Dr. F. J. Martin and
Mr. J. Pirie,

I am under obligations to members of the four Departments for
help given in sessions of the Conference and at meetings of the various
Committees in which much preliminary spade-work was done. To
Mr. H. B. Waters I owe an additional debt for his help in editing the
two Volumes of Proceedings and Papers in which the activities of the
Conference are recorded.

G. AUCHINLECK,
DIRECTOR OF AGRICULTURE, GOLD COAST,

Chairman.

April, 1930,
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PART A.

GENERAL SESSIONS.

The six general sessions of the Conference were held as
follows +—

ACCRA :
In the Council Chamber  157th Oclober, 1929; Morning.

RuMast:

At Cadbury Hall ... 22nd October, 1929; Morning.,
Ditto a5tk October, 1929; Morning.

SEKONDI :
At the Rest House ..  29th October, 1929; Afternoon.
Ditto 30th October, 1929; Morning.
Ditto 30th October, 1929; Afternoon.

At Accra.,
I.—ADDRESS OF HIS EXCELLENCY THE GOVERNOR.

His Excellency the Governor, Sir Ransford Slater, presided.

In a brief opening address he welcomed the delegates from the
sister Colonies and made special reference to the two distinguished
visitors from home. Mr. Stockdale, he said, brought wide
experience from various parts of the Empire, including Mauritius
and Ceylon, and had come as the Secretary of State’s Agricultural
Adviser and representative of the newly-created Advisory Council.
They might consider themselves fortunate in being the first of the
Colonies to receive such a wvisit. Mr. Sampson came with the
prestige of an ex-Director.of one of the provinces of India, and as
an Economic Botanist from Kew, and His Excellency took this
opportunity of thanking both the Secretary of State for allowing
Mr. Stockdale to attend, and the Director of the Royal Botanic
Gardens, Kew, for sparing Mr, Sampson.

His Excellency said he would make no speech, on account of
the numerous items in the agenda. Speaking if he might on
behalf of the Governments of Nigeria, the Gold Coast, Sierra

1A



2 GENERAL SESSIONS AT ACCRA.

Leone and the Gambia, he said that they realised the great respon-
sibility in having under their charge twenty-five millions of people,
most of whom derived their living from Agricultural pursuits, and,
as finances would allow, each Government would, according to its
ability, support proposals calculated to increase their prosperity.
Speaking for the Government of the Gold Coast, he realised the
first-class importance of the work in which the gentlemen before
him were engaged and, so far as the finances of this Colony would
allow, he could assure the Agriculture Service of a generous
measure of support.

Mr. Auchinleck (Gold Coast) outlined the arrangements made
for the Conference. General Sessions would be held in Accra,
Kumasi and Sekondi, and much of the spade-work would be done
by Committees. He felt confident that overseas delegates would
welcome this opportunity of seeing the country, although it would
involve considerable travelling for them.

His Excellency the Governor then invited Mr. Stockdale to
address the delegates.

Mr, Stockdale replied, thanking His Excellency for the wel-
come extended to them, and, on behalf of all the visitors and
delegates, thanking the Gold Coast Government for the very com-
plete arrangements. for their reception. He expressed his great
satisfaction at meeting agricultural officers working in this part
of the world. The Under-Secretary of State, he said, was person-
ally interested in this Conference and would specially look
forward to receiving complete reports.

I1.—THE COLONIAL ADVISORY COUNCIL OF AGRICUL-
TURE AND ANIMAL HEALTH AND THE
IMPERIAL AGRICULTURAL BUREAUX.

Mr. Stockdale then proceeded to deal with his paper on the
above subject. Recalling that the question of agricultural
organisation had been considered by the Secretary of State for
some time, he made reference to the outstanding features of the
progress made in this reorganisation. He outlined the functions
of the Colonial Council of Agriculture and directed attention to
its work in connection with the training of Agricultural Officers,
the scheme for Central Research Stations, and the dissemination
of scientific and agricultural information. After referring to the
proposed Unified Colonial Agricultural Service and the difficulties
now receiving examination that had been encountered in its
organisation, Mr. Stockdale gave an account of the newly consti-
tuted Imperial Agricultural Bureaux and concluded his address by
reminding agricultural officers present of the significance of their
work and of their obligations (to quote his own words) ‘‘ not only



(GENERAL SESSIONS AT ACCRA. 3

to ourselves but also to the services to which we belong and even
more important to those millions of primary producers we are
appointed to serve.” (The full text of Mr. Stockdale’s paper is
published as Paper I, Bull. 20, Dep. Agr., Gold Coast.)

His Excellency expressed the indebtedness of those present to
Mr. Stockdale for his lucid and adequate exposition of the objects
of the Colonial Advisory Council of Agriculture and Animal
Health, and stated that, if any doubt had existed in their mxnds
as to the utility of the appointment of an Agricultural Adviser to
the Secretary of State, this had now been dissipated. They were
fortunate in having Mr. Stockdale from home to explain these
matters. His Excellency then called upon Mr. Auchinleck to
take the Chair, remarking that not only was his time fully taken
up, but that also he felt that his presence there might hamper free
discussion.

Mr. Auchinleck (Gold Coast) on behalf of the meeting thanked
His Excellency for having attended. His Excellency then left the
meeting.

Mr. Auchinleck then took the Chair and asked if there were any
questions anyone would care to put to Mr. Stockdale.

Mr. Faulkner (Nigeria) said that although he was full of minor
criticisms he would support Mr. Stockdale’s schemes and felt
assured that every one there would do so.

The Chairman said that he and the Gold Coast Department of
Agriculture were entirely in favour of a Unified Agricultural
Service. He had listened to Mr. Stockdale with interest, but there
was one point to which he desired to call attention. The Service
was called Unified. It was dangerous, he thought, to have two
different kinds of men in it, and the proposed Service might too
casily become a dual service with two classes of officers :—(1)
agricultural officers, and (2) specialists. He felt that every man
should first of all be an agricultural officer and then might
specialise.

Mr. Stockdale thanked Mr. Faulkner and Mr. Auchinleck for
their promises of personal support. When first asked to come to
the Colonial Office he had hesitated to a certain extent as he had
understood the full purport of the work. He felt, however, that
it was up to him to accept the position offered, as by so doing he
would have the opportunity of performing a useful service both in
clarifying the position and in getting a system of value. He
stated that without a Unified Agricultural Service he was convinced
that they would not perform to the best that work of which they
were capable. He would be pleased to hear any aspect of the
matter and expressed the desire to learn and get officers’ views as
to how far and how fast the Committee might go ahead.
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III.—ECONOMIC BOTANICAL WORK, KEW.

Mr. Sampson spoke on this subject. He pointed out that Kew
had in the past played an important part in distributing plants of
economic value and explained how in the future Kew could con-
tinue to give service to the Empire. He referred to another line
of work relating to plant introduction, but concerned rather with
the improvement of local agriculture by the introduction of
varieties of staple crops. He said that Kew must be in close
contact with the work of the Agricultural Departments of the
Empire and stated that in many lines of work Kew has to depend
on the co-operation of officers of the Agricultural Service. (The
full text of Mr. Sampson’s address is published as Paper I1, Bull.
20, Dep. Agr., Gold Coast.)

The Chairman, in thanking Mr. Sampson for his speech, said
he was glad of it for several reasons. Firstly, the post of Mr.
Sampson was a new one and he had explained it effectively. The
aspect of Kew with reference to Departments of Agriculture in the
Tropics had changed and it had become a bureau about which they
were all anxious to learn. Mr. Sampson had wide experience as
an agricultural officer from both the field and administrative point
of view. Kew was now agriculturally in right perspective with
them and they in right perspective with Kew, and they promised
him their hearty support.

Mz, Sampson then thanked the Chairman for giving him the
opportunity of coming to West Africa and meeting men in the
Agricultural Service in this part of the world. He hoped during
the next two or three months to get to know all the men and their
views in West Africa.

IV.—FIELD EXPERIMENTS.

Mr. Faulkner (Nigeria) had, he said, little to add to what he
had said in the paper submitted by Mr. Mackie and himself (Paper
I, Bull. 20, Dep. Agr., Gold Coast). The chief point
was that different sets of conditions required different systems
for dealing with them. The Nigerian system suited Nigeria
and the ““ odds " by that method were easy to work out. The
method of determining these odds was peculiar to that system
and made use of several assumptions, These were known,
and the figure arrived at erred on the right side. In agricultural
experiments such small samples were used that any methods of
calculating a standard error partook of the nature of a guess, and
he gave as a parallel, the case of estimating the number of spades
in the pack from a review of four cards taken systematically from
that pack.

Dr. Martin (Sierra Leone) stated that he had previously read
Mr, Beckett's paper, but he was no mathematician. He advocated
the use of systematised plots as providing optical demonstrations.
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Mr. Beckett (Gold Coast) said that certain objections to
randomization had been dealt with in his own paper (Paper IV,
Bull. 20, Dep. Agr., Gold Coast). Whether or not it was reason-
able to use standard error in agricultural experiments with small
samples, it was at least more reasonable to atrive at an estimate of
that standard error by a random method, than by a systematic
one.

The odds arrived at did not matter so much as the validity of
those odds. It was better, he said, to have valid odds of 10—1,
than odds however big which were rendered non-valid by the
method of systematic sampling. He agreed with the difficulties
of estimating the number of spades in the pack from four cards
systematically selected, but he was sure that a better idea would
be obtained if the four cards had been chosen at random, and he
pointed out that the pack used was only one from the total number
of packs available.

Randomization he suggested was misinterpreted. A Latin
Square, for instance, was not random because the individual plots
were scattered in a random arrangement, but because the complete.
square was selected at random from the total number of available
Latin Squares. He had been associated with Mr. Engledow dur-
ing his last leave and it was worthy of note that Mr. Engledow
was increasingly using randomization,

The argument against the Fisherian method on the score of
difficult mathematics did not hold good as he had actually trained
native overseers at Asuansi to deal with the statistics, and he had
found that they became proficient in a few months.

He had, he said, a great admiration of the Nigerian system—
especially after seeing it working in the field when on a visit to a
station in Northern Nigeria. At the same time he thought that
the introduction of random selection would still further improve
it, without any change in the field lay-out. The plots could still
be in line, ‘

Concluding, he stated that he was most impressed with one
sentence in Mr, Faulkner’s paper :—'* We have found treatments
and varieties, which our experiments have shown to be sound, are
proved to be so by the readiness with which they are taken up by
native farmers, and after all, this is the final test in West Africa.”

That sumined up the whole question, and any system where
the above held good could be claimed to be perfect.

Mr. Faulkner (Nigeria) said that in some cases the Fisherian
method was useful. Any estimate of standard error, based on a
small sample, was liable to be so far from the truth that he could not
feel that it was important whether one used a systematic or a
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randomized arrangement. The random arrangement did not take
advantage of the correlation between adjacent plots which
generally existed.

Mr, Stockdale stated that the matter discussed was of great
importance to them. Mr. Faulkner, he said, had given them a
method which suited his conditions, but he had to admit that he
personally lent towards randomization. He stated that they had
made various tests in Ceylon dealing with annual crops, and it was
their experience that they could use randomization effectively. In
Ceylon they found they could train native officers to deal with the
required statistics.

He stated that in dealing with permanent crops the system
became much more difficult owing to the inherent individual nature
of the trees. In Ceylon, prior to starting an experiment, they
kept individual records of the trees of two to five years and then
tried to establish a size of plot which would give a reasonable
standard error.  As Mr. Fautkner had stated, Rothamsted methods
gave satisfactory results under Rothamsted conditions, but they
felt that under the tea-growing conditions in Ceylon randomiza-
tion was necessary as the land was undulating. He stated that he
appreciated Dr, Martin’s point of view, but he did fee] that before
the stage of demonstration was reached the stage of experimenta-
tion should come first. That was the main point. There was no
one method, he said, suitable for all conditions.

The Chairman said that he realised the importance of the ques-
tion—if only from the discussion which had taken place. It was,
he thought, of vital importance to everyone in the Department,
and although Mr. Faulkner was on the Administrative Committee
he thought that he might be persuaded to meet the Sub-Committee
on Statistics at some time. It was evident that there was no one’
method applicable to all conditions.

V~FORESTRY IN RELATION TO AGRICULTURE.

The Chairman referred to the paper submitted to the Con-
ference by Mr. Gent, Deputy Conservator of Forests, Gold Coast,
who, he regretted to say, was unable to be present. Mr. Moor,
however, who had also submitted a paper, was there and would
speak on this subject. (See Papers VIII and IX, Bull. 20, Dep.
Agr., Gold Coast.)

Mr. Moor (Gold Coast Forestry Department) stated that in the
absence of Mr. Gent he wished to stress only a few points. In
this Colony, Forestry was of assistance to Agriculture, and
Forestry and Agriculture affected each other. The farmer, he
said, was dependent on the forest for his supplies, but failed to
realise the indirect influences which the forest brought to bear
on his occupation. He said that in the United States of America
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the existing expensive engineering works had failed to protect the
farmer from the effects of excessive deforestation at river sources.
The presence or absence of forest had an appreciable influence on
local climatic factors. In this country they had only the one
crop—cacao—and that an evergreen of the moist tropical forest
belt. This was happiest in a forest environment, but in this
country to grow the crop they merrily proceeded with haphazard
deforestation. He stated that he used the word ** baphazard ”’
deliberately as no other word could adequately describe the lack
of method. The result could be seen along the fringe of the cacao
belt where they were killing the very crop that they were trying
to foster.

All vegetation depended, he said, upon what foresters called
““ Quality of the Locality ”’ or *‘ Site Quality,” which was the
resultant of all factors operating. When they saw one type of
vegetation replacing another, as they did see in this country, the
natural conclusion was that some change in the ‘‘ quality ’ or
component factors was taking place. The intrusive vegetation,
said Mr. Moor, was always of a more xerophytic type and quite a
few people believed that climatic factors were bringing about this
change. Whatever might be the origin of this climatic change it
was cerlainly being accelerated by excessive deforestation. The
two main climatic factors influencing vegetation in this country
were the Monsoon and Harmattan winds. The Monsoon wind
was the primary source of rain moisture generally. The
Harmattan was a dry wind, and the strength and duration of the
Harmattan was a limiting factor as far as cacao and all evergreen
vegetation was concerned.

Forests had both a local and a regional influence in mitigating
the influence of the Harmattan, and it was upon this basis that they
were trying to work out a system of forest reserves. For various
reasons—the chief of which was perhaps the somewhat complicated
system of land tenure—their success so far had amounted to only
one-third of what they considered the minimum necessary. They
hoped, however, to increase that proportion.

For the present they were not considering the questions of
timber and forest produce, and as a Department they were, he
thought, unique in that respect. A forester’s first business was
to manage and improve his forests.

However, with these forest reserves fulfilling the primary func-
tion—as he trusted they would do—this question would follow as
a matter of course, and he hoped that in due time this country
would benefit both directly and indirectly from its forests.

The Chairman stated that he thought the Department of
Agriculture should be considered fortunate in being in a country
where there existed another Department, which had as its duty
the protection of agriculture rather than the exploitation of forests.
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The Forestry Departments were out to protect the cultural areas
by forest reserves, and, bearing in mind the land tenure and
administrative difficulties in this country, it was very creditable
* that these reserves had been established on all the escarpments in
the South West to protect the perennial crops of the country, He
then enquired if there was any subject they desired to raise before
the Conference broke up.

VL—IMPERIAL. AGRICULTURAL RESEARCH
CONFERENCE.

Mr. Stockdale referred to a letter he had written on 20th
September, 1929, the following extracts of which had been circu-
lated to all delegates :—

“ There is one other matter that I would like to bring up
at the Conference if you can conveniently find time for a short
discussion on it. It was raised at the meeting of the Colonial
Advisory Council which was held yesterday and relates to the
preliminary arrangements which should be made for the
Imperial Agricultural Research Conference due to be held in
Australia in the autumn of 1932, I would like your Con-
ference to consider, if possible, what main subjects affecting
tropical agriculture in general, and West Africa in particular,
should be raised at the Imperial Agricultural Research Con-
ference. If our present proposals materialise there will be
a pre-Imperial Conference for tropical delegates in Ceylon en
route to Australia, and it will there be decided as to which
delegates shall represent the Colonial Empire in the different
matters which will be discussed at the main Conference in
Australia. It does, however, seem desirable that we should
take advantage of your Conference in West Africa to consider
in a preliminary manner what items should be recommended
for inclusion in the Imperial Agricultural Research Con-
ference agenda. We are similarly approaching the West
Indies to take early action in this matter and I shall probably
be writing to Ceylon and Malaya and to East Africa in due
course on the subject.”

...................................................................................

He asked that the letter might form a subject for discussion by the
various Committees in order that the present Conference might
formulate material for inclusion in the agenda of the forthcoming
Imperial Agricultural Research Conference in Australia. The
delegates, he said, could then go to Australia not only with a
knowledge of what their problems were, but with the determination
to see them dealt with,

The Chairman confirmed Mr. Stockdale’s remarks and declared
the meeting closed.
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At Kumasi,

VIL.—ECONOMICS OF CACAO FARMING. .

The Chairman (Mr. Auchinleck) opened the meeting by stat-
ing that the subjects for discussion were the West African Cacao
Industry and the West African Oil-Palm Industry. Rgferrmg
to the question of the Economics of Cacao Farming, he said there
was some doubt as to the exact acreage of cacao farms in the Gold
Coast. During the recent Plant Pests Campaign it was thought
that the average acreage of farms was six acres. Mr. Miles, how-
ever, had worked the acreage out to be 46 acres. In the Western
Province of Ashanti, officers had been stationed at gates on the
road to check the amount of cacao which left the Province. Mr.
Muir then surveyed the area and his estimate of the amount of
cacao was very close to that obtained at the gates, i.e., between
5,000 and 6,000 tons. It was then worked out that the average
amount of cacao held by farmers in the Western Province of
Ashanti was between 2'8 and 64 acres.

It was necessary to find out if a country run by peasant farmers
was economically sound. The average yield of dry cacao on
Agricultural Stations worked out at § cwts. per acre, therefore the
average farmer, assuming that he had 4 acres of cacao, did not
produce more than 1 ton of dry cacao per year, in other words, his
income was approximately 420 per annum or 42 per month,
This was less than the wages of domestic servants. It was there-
fore necessary to prove to the public that the industry was, or was
not, stable. It would appear that the solution to the problem lay
in increasing the size rather than the yield of farms,

In years of depression it was noticed that cacao grown some
distance from the railway was not harvested. If the profits in
cacao farming went down, it was probable that large areas would
not be reaped. This would not happen were the land farmed by
companies, as these would have to continue their business for the
sake of shareholders. By the last statement he was not consider-
ing capitalistic tendencies in this country.

British West Africa was among the few tropical countries
under European control the agriculture of which was practically
entirely in the hands of native peasantry. For climatic and
political reasons this condition of affairs would probably continue
for many years to come. Large capitalized plantations, whether
European or native, were not likely to come into existence.

The four Colonies they represented were very largely agri-
cultural and, in the last analysis, most of the money raised for the
support of the State by direct or indirect taxation came from
agriculture. The income of the farmer was therefore a factor of
paramount importance in any study of the financial status of one
of these Colonies. His gross income depended on the area of land
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he worked and the prices of the products grown and exported,
while his net income available for taxation depended on the cost
of production and the cost of his living.

In the case of the Gold Coast, they had no certain information
as to the financial position of the farmer, though he was usually
regarded as prosperous and the country' as a wealthy one.
Actually, the value of annual exports did not amount to more than
A3 or £6 per head of the total population. The little evidence
they had indicated that the average gross annual income of the
cacao-farmer ranged about £20 to 430 (say, 4 acres yielding
20 cwts., worth, say, £24 locally).

It was possible that the average cacao-farm in the Gold Coast
was too small. It would almost certainly be too small in the near
future to satisfy the growing personal desires of the farmer and, in
addition, provide him with a surplus for agricultural improve-
ments. In addition, public needs were growing and more and
more revenue was becoming necessary. An increase in the
average area of cacao-farms, intensification of work and increased
crop per acre, or a change to some other crop would probably
become necessary, and in his choice the farmer could be influenced
by the advice and action of Government.

We needed reliable figures. Figures of areas, of costings, of
prices, of taxation, of yields. In other words, Departments should
arrange for continuous and thorough study of the economics of
peasant agriculture, and should compare the results with those
normally occurring in a country of large plantations. e wanted
to know whether a financially stable agricultural peasant-state
could be built up in the tropics, and if so, how it could be built up.
The question was not an easy one, and it had not vet been answered
even in the case of advanced European countries.

This Conference could direct the attention of Governments to
the importance of such studies. The Departments of Agriculture
represented should arrange to carry out continuous investigations
into local agricultural economics and to compare results with those
of other countries. Such study should include a comparison
of local figures of areas, costings, yields, and prices of
major crops with those of other countries and investigations into
the connection between these factors and the economic stability
of the countries concerned.

Mr. Faulkner (Nigeria) said that the whole question was
intimately connected with the price of food. In Nigeria, a man
earning £2 per month was well off. It was important to discover
how much food was grown locally and how much was imported.
If the price of cacao decreased, so would the price of food.
Plantations depended on imported food to a very much larger
extent than did the native farmer who grew his own food.
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AMr. Sampson agreed with Mr. Faulkner. He wanted to know
if there were sufficient available cacao Jand to increase the size of
the farms. He saw few food crops growing when travelling from
Accra to Kumasi by train. He wished to point out that a cacao
farmer did not have to work hard for his income of £20 per annum.
This fact and the question of food crops must be taken into con-
sideration when making investigations.

Dr. Martin (Sierra Leone) said that in Sierra Leone the ginger
crop was regarded as the money-making part of farming and the
food crops were grown to provide for the farmer’s more general
needs. [f the price of ginger went down the farmer still had their
food crops and did not suffer as a result. The same thing probably
occurred in the Gold Coast with cacao.

Mr. Findlay (Nigeria) said that farmers were not dependent
on cacao, as this crop was only used to supplement their income.
1f the farmer wanted money he would harvest his cacao, food crops
being considered as ordinary revenue. In Nigeria, cacao was a
supplementary crop. From observations made in the train from
Accra he considered the standard of food crops lower in the Gold
Coast than in Nigeria, as the majority of crops for sale were
plantains and cocoyams which were produced by a poorer type of
farmer than the one who farmed yams,

The Chairman pointed out that a great effort had been put into
the cacao industry the last fifteen years which had put a great draft
on the farmer. TFood crops in the Gold Coast were certainly of a
poor standard.

Mr. Stockdale asked if the plants were planted originally for
the purpose of growing food crops or for cacao. In Sumatra the
farmers made farms for growing food crops first and afterwards
planted rubber.

Mr. Nicholas (Gold Coast) said that normally the farmer
planted food crops first and the cacao was planted after the first
crop had been taken off.

Mr. G. C. Coull (Gold Coast) agreed with-Mr. Nicholas. He
pointed out that clerks, lorry drivers, etc., also had cacao farms
to supplement their ordinary income. He was of the opinion that
cacao was being grown at the expense of food crops. The area
of land surrounding most of the larger towns had been planted
up with cacao with the result that the food crop farmer had to move
away from the towns to find land on which to grow his produce.

Mz, Stockdale wished to know if the smallness of the farms was
due to the land having been split up when the Jand was inherited.
In the East, people often owned only fractions of an acre of land,

as each farm was divided amongst the sons on the death of the
owner.
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The Chairman said that he did not think inheritance was a big
fEactor in this country. Population was far less dense than in the

ast.

Mr. G. C. Coull (Gold Coast) said that the land on which the
farms were situated was purchased. Each village had its * Stool-
land ”* and any male could farm the land in that area. On the
death of the owner the land reverted to the ** Stool.”

Mr. Mackie (Nigeria) said that it was very important to get to
know the farmers round the Agricultural Stations, as this was by
far the best way to gain information. It was not possible to get
much out of the farmer by walking round the country without
actually knowing the farmer personally.

Mr. R. Coull (Gold Coast) said that since he had been in
Tamale he had found out with surprise how much the farmers
knew about agriculture, and many of them had names for soil
types.

Mr, Stockdale said that if the cacao farmer was replacing the
food-crop farmer it might be necessary to start a food-crop industry
with the specific purpose of feeding the cacao farmers and the
urban population. If the production of cacao tended to decrease
it would be necessary to find a high-yielding type of cacao, and
also rejuvenate plantations by planting new trees to replace old
worn-out ones. He had noticed a lot of poor cacao farms on either
side of the railway line from Accra. The distribution of a high-
yielding strains of cacao should be considered. If land available
for new planting was getting scarce, then it would be necessary
to increase the yield to keep up production.

The Chairman said that there was plenty of land left in the
country which could be used for planting cacao. There was a big
acreage of good land in the Western Province of the Colony, and
farmers were slowly moving in this direction from the Central
Province.

Mr. Nicholas (Gold Coast) said that areas of bad cacao were
always to be observed along the raiiway and roads and this was
due to thrips and Sahlbergella which always attacked cacao in
exposed areas.

Mr. Stockdale said that he had also noticed a number of very
good cacao farms beside the railway, and he considered that the
good and bad areas might be due to varying soils conditions.

The Chairman said that some farms had been treated during
the Plant Diseases and Pests Campaign and many of these were
in better condition than those which had not been treated.

Mr. Parkes (Gold Coast) mentioned that during the Plant
Diseases and Pests Campaign he noticed that while many of the
farms had benefited by work done on them, others had been too
poor to gain any benefit thereby.
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The Chairman said that the discussions had been very interest-
ing to all officers, but as time was limited he would like to leave
the subject and discuss the question of forecasting the cacao crop.

VIII.—FORECASTING THE CACAO CROP.

Mr. Waters (Gold Coast) said that the paper ** Forecasting the
cacao crop "’ (Paper XIII, Bull. 20, Dep. Agr., Gold Coast) gave
an account of the work done on this subject by members of the
Gold Coast Department of Agriculture. This work might be
regarded solely as a means of improving forecasts, but he wished
10 stress its value and usefulness more from the point of view of
its providing new knowledge concerning the cacao tree. The
forecaster wished to know the reason for any variation in yield or
in production, in order that he might make use of this knowledge
in future predictions, and had to consider every possible factor
affecting production. This study therefore stimulated the worker
to endeavour to find out more about the cacao tree and about the
cacao industry. An example was the study of the correlation of
the yield with rainfall. New information of this description was,
he thought, likely to be of value not only for the issue of forecasts
but also for the larger project of preserving and improving the
cacao industry.

The paper fell into two parts. The first was concerned with
the area under cacao in the Gold Coast; an estimate of this area
was being made by means of surveys and by figures for rail and
lorry shipments. The second part referred to the yield per acre,
and under this heading could be mentioned particularly the decline
in the yield of a cacao tree after its tenth year. The maximum
yield was usually obtained when the tree was between eight and
ten years of age, after which the yield declined for a few years
and then reached a fairly constant level of annual production.
Some of the fields at the Aburi Botanic Gardens had given very
large yields for twenty years, but this was regarded as exceptional,

In the Gold Coast therefore large areas of young cacao were
giving higher yields each year and large areas of old cacao were
giving lower yields each year. There were areas which were
being planted and areas which, due to unsuitable conditions, were
going out of bearing. The forecaster had to appraise the relative
effect of each of these; at present their combined effect still showed
a tendency for production and export to increase.

With regard to the publication of the official forecasts there
was no doubt that merchants appreciated and also put some
reliance in them. He was of the opinion that forecasts were a
great help to various branches of the community—railways, banks,
merchants, etc. Government also could put early information as
to crop prospects to good use, as apart from the direct return from



14 GENERAL SESSIONS AT KUMASI.

the crop—the export duty on cacao was then £1 3s. 4d. per ton—
there was the indirect effect on the revenue from import duties.
Government forecasts, being unbiassed and unprejudiced, helped
to stabilise the price of cacao by reducing the number and efiect
of scares which arose from time to time as to the condition of the
cacao crop. If Government gave regular and reliable estimates
of the amount of cacao available, these scares would not have so
great an effect on the market.

Mr. Faulkner (Nigeria) said that it required many years of
careful work to arrive at definite figures of the yield of cacao in
the various districts of the country, He was doubtful if it was
-worth the time and expense of forecasting the country’s production
of cacao if the variation from year to year was only slight. To do
this accurately involved large expense. He was not prepared to
do this in Nigeria unless this could be done thoroughly, and he
did not consider the expense was justified.

The Chairman said that if forecasting was attempted it must
be done accurately, otherwise damage would be done to the
country. As far as this country was concerned, betting on the
year’s production of cacao in the country must be attempted.
Fluctuations in market-prices were sometimes great, and this was
due to lack of official forecasts. He would like to ask Mr. Waters
if he really considered that forecasts were necessary.

Mr, Waters (Gold Coast) thought that the effort made by the
Gold Coast Department of Agriculture to improve cacao forecasts
was a good thing at the present time, but he regarded the work
more from the point of view of its value to the Department than
from the point of view of the value of the forecasts themselves.
With regard to the point, raised by Mr. Faulkner, that it was not
worth while trying to forecast year to year variations, as these
variations were comparatively slight, he thought that a slight varia-
tion in the production of cacao made a big difference in the price.
Slight over-production in the world’s market usually made the
price considerably lower.

Mr. Faulkner (Nigeria) remarked that merchants had rather
inexact notions with regard to the increase in production of cacao.
They imagined that production might increase as much as 25 per
cent. in one year, whereas it was a very gradual rise, as it was in
the Gold Coast.

Mr. Findlay (Nigeria) said that forecasts were popular with
merchants as they saved them (the merchants) from having to
make their own reports to their London Office. Forecasts were of
real value if they were really reliable and the public appreciated
this fact. Certain sections in cacao reports were often magnified
and the information abused. He did not recommend the use of
forecasts unless they were of real value to the public and the
Government.
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Mr. Lewin (Nigeria) said that the production of cacao in .the
Gold Coast and Nigeria had gone on very smoothly, following
the lines of a curve. By extending this curve it appeared to be a
reasonable deduction that the production of cacao in the Gold
Coast would not exceed 240,000 tons.

The Chairman said that as the subject of forecasting had been
fully discussed, he would like to ask Dr. Martin if he had any
points to raise in connection with his paper on Oil Palms in Sierra
[eone. (Paper XVIII, Bull, 20, Dep. Agr., Gold Coast.)

IX.—WEST AFRICAN OIL PALM INDUSTRY.

Dr. Martin (Sierra Leone) said that the oil palms in the Gold
Coast contained a smaller percentage of oil than those in Nigeria,
and that those in Sierra Leone contained a smaller percentage
still.  The type of fruit in Sierra Leone was also poorer than that
of Nigeria and the Gold Coast, and the palms were more scattered
than those of Southern Nigeria. The industry in Sierra Leone
was simply a kernel one, no oil being extracted from the pericarp.
He was uncertain whether it was better to improve the local variety
of oil palm by selection or by importing new varieties from other
countries. To increase the revenue it was necessary to increase
the output of kernels. This could be done either by giving the
natives some incentive to increase their product or by the introduc-
tion of machinery to save labour. Some good was being done by
increasing transport facilities. The palms were not cultivated, the
fruits being picked up in the forest. In times of taxation, or when
their house rent came due, the natives went into the forest and
picked up the nuts which lay rotting under the trees.

The Chairman thought that few people realised that the
industry in Sierra Leone was only a kernel one and not like that
of Nigeria, which was the most important industry in the country.
In the Gold Coast the oil palm belt extended close to the coastal
line where cacao did not do well. It was not a very important
industry in the Gold Coast, the main idea being to harvest the nuts
and obtain oil from the pericarp.

Mr. Sampson asked Dr. Martin if it were essential to have
uniformity of nuts in Sierra Leone, and could he give any informa-
tion on nut-cracking machines.

Dr. Martin (Sierra Leone) said uniformity of nuts was not
essential as without this they stil] had definite value. The best
nut-cracking machine he had found was the Knox, but this was not
strong enough to stand up to the rough treatment by the natives,
When this machine was working it did its work weil, only a few
nuts remaining unbroken which did not greatly matter. Only the
chiefs had enough money to buy these machines and when that
happened the people would not make use of the machines.
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Mr. Faulkner (Nigeria) said that he had not found any machine
which was really efficient owing to lack of uniformity of the nuts.
A large number of nuts remained unbroken and these had to be
taken out and broken by hand.

Mr. Stockdale suggested that Government might help the
farmer by giving him facilities to buy the machine on the hire-
purchase system, to which Mr. Faulkner remarked that he hoped
to do something in this matter shortly.

X.—THE OIL PALM AT CALABAR.

Mr. Lewin (Nigeria) drew attention (o certain important points
in the paper tabled by Mr, Smith. (Paper XVI, Bull, 20, Dep.
Agr., Gold Coast.) He said that the paper was unique in that it
gave for the first time a definition of the thin-shelled type which
apparently had genetic significance and also that it contained
suggestions, tentative, it was true, as to the mode of inheritance
of certain important fruit characters. The thin-shelled type when
self-fertilised would always produce thin-shelled progeny if
Mr. Smith’s hypothesis was correct. There was no direct evidence
as to whether the mantled and green-fruited characters were
dominant or recessive, but the comparative rarity of the types
suggested the latter. The Calabar records showed that yields
equalling those reported from Sumatra should be obtained from
plantations situated in the typical oil palm belts of Southern
Nigeria.

In breeding-work the question would arise as to which was the
most profitable type. He had hoped to produce figures which
would indicate the type which seemed most promising in Southern
Nigeria, but was unable to do so at this stage. It seemed likely,
however, that the most paying type for Nigeria would not neces-
sarily be the best for the Gold Coast and particularly for Sierra
Leone. The Conference had been told that there appeared to be
a progressive decrease from East to West in the oil content of
indigenous palms in the West African Colonies and it seemed to
him likely that climate was the limiting factor in oil production in
the more Western Colonies. If this were the case Sierra I.eone
should concentrate on selection within the thick-shelled type for
high kernel yield.

He was struck by the very high proportion of low-yielding
palms in the Calabar plots. It was hoped that these might be
eliminated to some extent by breeding, but time would show
whether or not this hope would be fulfilled. In the meantime, in
the establishment of plantations and in the thinning of the oil-
palm groves, a means of detecting low yielders at an early age
would be of the greater value. They could not afford to wait for
twelve or fifteen vears before cutting out an unsatisfactory tree, vet
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at present they could be by no means certain that a palm was
definitely a low yielder until some such time had elapsed. He
suggested that a study of sex-ratios of individual palms might be
of value in this respect, and also that attempts should be made to
correlate yield with some vegetative character.

Finally, he did not wish it to be thought that he considered
that oil palm breeding was the prop which would support the
West African Industry against Eastern competition. The
economical utilisation of the vast existing resources in Sierra
Leone was of far greater importance. In Nigeria the invention
of a cheap and satisfactory hand-press would do far more for the
industry than the isolation of the finest strain of oil palm in the
world.

Mr. Stockdale raised the question of the poor type of oil palm
in Sierra Leone. There were also poor types as well as exceed-
ingly good types in Nigeria. Would not the introduction of
good types from Nigeria to Sierra Leone be successful ?

Mr. Lewin (Nigeria) doubted if the introduction of, say, the
Deli type would be successful in Sierra Leone, especially with
regard to the progeny. Later, Mr. Lewin said that it was quite
possible that the better types would be successful for the original
plantation, but it was more than likely that the progeny would
deteriorate.

Mr. Faulkner (Nigeria) thought that the difference in types was
chiefly a question of climate, and particularly of rainfall. On the
other hand, it seemed that the introduction of Calabar types to
Benin would prove successful. This suggested that there were
therefore two factors—variety and climate.

Dr. Martin (Sierra Leone) said that the climate in Sierra Leone
was similar to that found in part of Southern Nigeria. He thought
that the better types found in Southern Nigeria would also do well

in Sierra Leone, and already there was some support for this
belief.

The Chairman thought that it was probably not a climatic
question, as the climate was wet in Calabar, dry in the Gold Coast,
and wet in Sierra Leone. Qil-palms throve in all three countries,
but their quality did not vary directly with rainfall,

XI.—PALM OIL FACTORIES.

The Chairman then explained the Gold Coast Oil-Palm
Subsidy Scheme. He outlined its history and stated that the final
scheme was a compromise between schemes formulated by the

Niger Company and by the Gold Coast Department of
Agriculture,

24
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~ The question of the position of the existing Oil Palm Planta-
tion and Factory at Butre was then raised, and the working of this
project was explained by the Chairman and Mr. G. C. Coull. It
was pointed out that delegates would have an opportunity of visit-
ing Butre during their visit to Sekondi.

Mr. Faulkner (Nigeria) then explained the scheme of working
of two companies which for some years had been running factories
in Nigeria, and asked that the matter should be treated as
confidential.

M7, Stockdale said that it was a matter of general experience
that with a factory it was essential to have a limited area under
the company’s own control, in order to stabilise both prices and
the quality of the product.

The Chairman said that, as in Nigeria so in the Gold Coast,
there had been difficulty in leasing land for plantation purposes
already with regard to the sisal plantation, and there probably
would be further difficuity in connection with Messrs. Rose’s Lime
Juice Factory.

Mr. Faulkner (Nigeria) said that the factories experienced the
greatest difficulty in competing with the prices which a native
farmer could obtain locally for his own extracted oil and kernels.

Mr. Stockdale considered that the probable course of events
would be for some means to be found for an increased local
consumption.

The Chairman pointed out that the only year the Butre Planta-
tion proved really successful was when the oil was sold locally in
the Gold Coast, being transported even as far as to Kumasi,

Mr, Sampson raised the question of the oil palm farmers also
owning cacao. Another difficulty was that child and woman
labour is used in local production, but cannot be used on a
plantation scale.

The question of establishing the proposed oil palm factory at
Bissa was raised, and Mr. G. C. Coull (Gold Coast) explained that
the chief difficulty would probably be that it would work in direct
competition with the local cacao industry.

XI1.—CO-OPERATIVE SOCIETIES.
The Chairman briefly opened the discussion.

Mr. Faulkner (Nigeria) said that Co-operative Societies, similar
to those on the Gold Coast, were not needed in Nigeria at present,
and this would hold until such time as the farmer changed his
system of farming or preparation of products. Meanwhile,
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Nigeria was interested in the Gold Coast scheme and eager to
obtain information on the subject against the time when Co-
operative Societies would be needed there,

The Chairman said that there was not such an urgent need for
Co-operative Societies here as there was in India, for instance.
The scheme was originated following an outcry from a group of
rather influential people—lawyers, etc.— complaining of the cacao
farmers’ financial straits. There was also general dissatisfaction
regarding the difference in price between what the farmer received
and the merchant received. In order to alleviate matters, among
other things a new Land Bank was proposed. Then Government
met the merchants and they agreed to give advanced prices for
better quality produce, and this formed the principle on which the
Gold Coast Societies worked.

Mr, Findlay (Nigeria), referring to the credit side of these
societies, understood that advances could be made on cacao
brought into store. He asked if advances could be made on a
standing crop, as in Nigeria there was a demand for advances for
labour.

The Chairman said that such was the intention in the Gold
Coast when the societies were functioning fully.

Mr. G. C. Coull (Gold Coast) explained the present brokers’
system of buying cacao, whereby brokers advance say 3s. on every
load of cacao promised. Frequently this was all that the farmer
got. This was the chief thing that Co-operative Societies would
defeat. He said that the ideal visualised certainly was to have
enough capital to advance on the standing crop as well as to pay
out immediately when the cacao came in. )

The Chairman gave figures showing the successful working
of the Atasamanso Society last season.

Mr. Mackie (Nigeria) mentioned that the premium for quality
was much higher in Nigeria.

The Chairman said that this was probably due to the much
lower standard of the ordinary exported cacao in Nigeria,

Mr. Stockdale said that it appeared obvious that the lines on
which to work were to keep the numbers of members in each
society low, and then to finance them entirelv. But to do this the
members must be strictly loval : Co-operative Societies at home
had fa11gd time and again through dislovalty. He explained the
Credit Sheet System of working of societies in Cevlon, whereby
each member had a credit sheet made up, which inc]dded, as nearly
as could possibly be arrived at, all his assets of whatever nature.
The society was then empowered to advance him monev up to one-
eighth of the amount shown on his credit sheet. This Credit
Sheet System appeared to be working verv well, and thev had
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found very little trouble indeed in ascertaining members’ assets.
Referring to other aspects of the Ceylon Societies, he said that
some societies had gone three years before being registered,
because they appeared to be not fully educated up to co-operation
ideals, and from among them had sprung many of the best
societies in Ceylon.

Mr. Mackie (Nigeria) suggested that these societies might be
induced to pledge themselves to grow a certain amount of food-
stuffs and so tide themselves over the break between the main
5€asons.

The Chairman said that this was approaching something which
he would greatly regret to see, viz., dual-purpose societies.

Before the meeting was adjourned M. Stockdale thanked those
of the members of the Conference at Kumasi who had contributed
to the success of the Conference and comfort of the visitors.

At Sekondt.

The Chair was taken by the Honourable, the Director of
Agriculture, Gold Coast, Mr. G. G. Auchinleck, who opened the
session by welcoming the Honourable, the Provincial Commis-
sioner for the Western Province of the Colony, Mr. H. E. G.
Bartlett, to the Conference.

The Commissioner, Western Province, thanked the Chairman
for inviting him to the meeting and welcomed the visiting dele-
gates, especially those from the United Kingdom. He stressed
the value of the social side of such Conferences and the value of
getting to know each other personally.

He said that the Western Province of the Colony was rich in
possibilities for agricultural development. He hoped that when
the delegates left they would have pleasant memories of the
Province, and he was sure their work would be of great benefit to
all the Colonies concerned.

XIII.—INSPECTION AND CERTIFICATION OF PRODUCE.
(See Papers X, XI and XII, Bull. 20, Dep. Agr., Gold Coast.)

The Chairman, in opening the discussion on this subject,
explained that in 1927 a bill for compulsory Inspection of Produce
for the Gold Coast was drawn up but was withdrawn later in the
same year on account of opposition from the merchants and chiefs.
In place of this, a system of voluntary inspection was started and
during the last year all shipments were examined and reported
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upon. Much information had been gathered as to the causes of
various defects, and these results had been published, principally
in the 1928 Year Book. The work was now proceeding smoothly
and the reports served as bases for various financial transactions,
for instance : (@) Advances from Banks; (b) Forward Contracts for
American Shipments; (¢) Insurance of Consignments. In fact,
the work had proceeded so well that it was hoped that compulsory
measures would not be needed.

Although the standards for the American market had been
raised, that for the European market had not altered, and there
had been no marked improvement in the quality of the cacao
exported during the two years of voluntary inspection.

Compulsory certification in the Gold Coast would be faced
with two main difficulties: (1) If it were carried out at the ports
there might be delay in shipment and consequently it would be
opposed ; (2) if it were carried out up-country a large staff would
be required, entailing great expense. A third method would be
by the institution of co-operative societies pledged to pro-
duce cacao of a high standard. The opinion of delegates from
Colonies using compulsory inspection was requested on this point.

He drew the attention of the Conference to the report of the
Committee on the Inspection and Certification of Export Produce,
and asked the meeting to consider its findings. He regretted that
the Gold Coast was the only Colony represented on this
Committee,

Mr. Stockdale requested further information from the delegates
from Sierra Leone and Nigeria regarding prosecutions under
Produce Inspection Ordinances. He said that he himself was
loth to use prosecution, and preferred educative methods, and
asked if the latter had preceded compulsion.

Dr. Martin (Sierra Leone) replied that propaganda had pre-
ceded compulsory inspection and that the native producers them-
selves were not prosecuted. The merchants knew that if they
bought inferior produce they must clean it before it could be
exported. Inspection was confined to materials prepared for
shipment, therefore the merchants were given sufficient oppor-
tunity to clean the kernels. For five or six months each year
river transport was not possible, therefore the merchant kept his
kernels in a main store for some time. The produce was inspected
before it entered this store and again before shipment.

Mr. Findlay (Nigeria) stated that the regulations applied
equally to the exporter, middleman or producer, but the last named
was seldom prosecuted. In practice the system had been quite
successful, for the producers had raised their standard. Most
prosecutions had been directed against the middleman, on account
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of deliberate attempt to evade the regulations. Proceedings were
seldom taken against the exporter and then only in cases of gross
carelessness. Ample warning was given to all before the regula-
tions were brought into operation, also no proceedings were taken
for some time afterwards. ’

Mr. Stockdale enquired as to the number of prosecutions each
year.

My, Faulkner (Nigeria) explained that in Nigeria there were
about twelve each month and fines ranging from 35s. to £1o.

Dr. Martin (Sierra Leone) stated that in Sierra Leone there
were about eighty per annum, and that the fines were more severe.

M~r. Pirie (Gambia) said that in the Gambia, all the onus was
on the buyer, but the producer was showing so much ingenuity
in adulteration that it was probable that the regulations might be
extended to include him. The chief adulterant in groundnuts was
sand, but as a result of legislation the average of impurities had
dropped from 15 per cent. to 2 per cent.

Mr. Faulkner (Nigeria) stated that, in Nigeria, when defects
were discovered, both the middleman and the merchant concerned
were liable to prosecution, but the onus usually was taken by the
former since he escaped with a small fine. The three main types
of defects to be considered were :—(a) The presence of an excessive
percentage of shell in palm kernels; (b) Dampness in cacao beans
(if wet beans were transported they were spoiled even if dried
subsequently), hence it was an offence to carry wet beans except
from farm to house; (¢) Deliberate adulteration of palm oil with
potash and the wetting of kernels.

Mr. Stockdale asked how the farmer was made to realise the
necessity of a high standard of produce.

Mr. Faulkner (Nigeria) replied that the middleman was made
to realise that it was not in his interest to buy inferior produce..

Dr. Martin (Sierra Leone) explained that the prosecution of
natives was often difficult since they were usually illiterates and
did not understand the law; moreover, they were poor and lived
in remote places, whereas the middleman could understand the
regulations and could bring pressure to. hear by giving lower
prices for low grade produce.

Mz, Stockdale asked whether this did not give too much power
to the middleman,

Dr. Martin (Sierra Leone) replied that this was not so owing
to keen competition betweci: the buyers.
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The Chairman asked whether there had been any opposition to
the Ordinance, and Dr. Martin (Sierra Leone) sta.ted‘ their
experience had been to the contrary, the merchants having asked
for an extension of up-country certification.

The Chairman stated that there was general opposition to the
compulsory certification in the Gold Coast, but that during last
year the Keta Chamber of Commerce had asked for certification
of copra, offering to pay 2s. 6d. per ton for this service. 'Thxs
request could not be granted on account of previous opposition to
compulsory certification, although it would ha‘:e !)een compara-
tivelv easy to establish a scheme for copra as this industry was a
small one compared with cacao.

Mr. Faulkner (Nigeria) remarked that in Nigeria there were
many grades of middlemen and in some places they were also
producers, therefore the regulations were framed to include both
middleman and producer,

Mr. Findlay (Nigeria) explained that if the produce offered for
sale was not up to standard, the producer was not immediately
prosecuted, but was instructed how to clean or dry his produce,
and was warned against repetition of his offence. Therefore it
was only in flagrant cases of adulteration that summary action
was taken. [t seemed to him that the opposition in the Gold Coast
was due principally to the merchants who feared that Government
would exercise (oo much control over trade. In view of the fact
that the cacao areas in this country were concentrated, the
organisation of inspection should be comparatively easy, and with
so large an export a small cess should provide sufficient revenue
to cover the cost of inspection.

The Chairman stated that Mr. Findlay was correct with regard
to the merchants’ opposition on the ground of interference, Two
vears ago there was little knowledge of the causes of defective
cacao, and at that time merchants feared that legislation would be
ill-advised. Recent investigations had provided information on
these points, so that now opposition was due to two main causes,
the undue Government control, and to political matters. Inspec-
tions initiated by Chiefs’ Councils had proved quite inefficient
owing to the low grade of cacao which was approved, He then
drew the attention of the Conference to the graphs in Mr. Culham’s
paper®, which showed that no marked improvement in quality of
cacao exported had taken place since the initiation of the voluntary
inspection scheme.

Mr. Faulkner (Nigeria) said that in Nigeria there were
Advisory Committees which included representatives of the

* This paper, at the request of the Accra Chamberof Commerce, was not published.
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merchants and these committees framed inspection regulations.
Such committees were most useful in that they inspired confidence,
and complaints were submitted to them and not to the Government.

The Chairman stated that after the withdrawal of the
ordinance for compulsory inspection of produce a Cacao Advisory
Committee was formed in the Gold Coast. This committee was
not a success and rejected several proposals, including Port
Inspection and Co-operative Societies. It sanctioned investiga-
tional work at three centres for six months, but would not permit
the publication of any figures. He suggested that haste in
presenting the scheme was the cause of the opposition encountered.
He again asked the Conference to explore the possibilities of a
co-operative system.,

M7, Findlay (Nigeria) stated that he could see no reason why
Gold Coast cacao should not deteriorate, since the merchants paid
a flat rate for all qualities; consequently, the producer had no
incentive to prepare higher grade cacao.

The Chairman replied that this argument had already been
brought forward by producers, but, in fact, existing Co-operative
Societies had cut out the intermediate charges between the pro-
ducer and the merchant, and in some cases produce had obtained
a premium for high quality.

Mr. Faulkner (Nigeria) asked whether it was probable that the
present small percentage of producers, who obtain a higher price
for their cacao, would increase.

The Chairman replied that this was already evident and hoped
that in time all the produce would be marketed through Co-
operative Societies. In reply to Mr. Faulkner's question as to the
personnel required for such a scheme, the Chairman said that his
estimate was 29 officers (5 accountants and 24 superintendents,
each of the latter to be in charge of ten secondaries); a secondary
would consist of ten primaries each producing approximately
400 tons of cacao. Mention of secondaries had not been made in
the Co-operative Society Ordinance on account of the opposition
which this idea might provoke,

Mr. Sampson suggested that, as the movement grew, the
premium for cacao produced by the societies would become less,
hence there would be less inducement for others to join, and
perhaps the scheme would kill itself,

The Chairman said that the centralisation of 240,000 tons of
cacao would facilitate the buying operations of the merchants to
such an extent as to make them desirous of retaining the system.
He requested Captain Wingate to express his opinion on the
subject of Inspection.
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Captain Wingate (Gold Coast) said that the voluntary system
had been working for two years at great expense, chiefly for the
benefit of the merchant, and the time had come for compulsory
certification to be introduced, preferably at up-country cenires,
where it would cause less disorganisation of cacao traffic than at
the Ports.

Further discussions on the Inspection and Certification of.
Produce took place in General Sessions when the report of the
Committee on this subject was considered. An account of these
discussions will be found in this volume as addenda to the minutes
of the Committee (Section XXXII).

XIV.—REPORT AND FINDINGS OF ADMINISTRATIVE
COMMITTEE.

The resolutions or findings of the Administrative Committee -
were next considered.

The proposal for a Professional Association of Agricultural
Workers was fully discussed. An account of this discussion will
be found under this heading in Section XXVT in this volume, and

the resolution, made by the Conference, is recorded as FINDING
No. 1.

Recommendations for the readjustment of salary scale for
officers of Departments of Agriculture were also discussed and
slight amendments suggested and accepted.  See FINDING No. 3.

The remaining recommendations of the Administrative Com-
mittee were not discussed. See Sections XVII and XXVI in
this volume.

A resolution on the subject of Senior Posts in the Departments
of Agriculture in the Gold Coast, Sierra L.eone and Gambia, was
put forward and passed by the Conference. See FINpING No. 4.

XV.—REPORTS AND FINDINGS OF COMMITTEES.

The resolutions or findings of the Committees were then sub-
mitted seriatim to the Conference. Each finding was read out
and discussed, and was either accepted, amended or rejected. The
recommendations of the Conference in regard to these findings,
together with an account of major discussions that took place in
General Sessions at Sekondi, are reported in this volume as
addenda to the minutes of the *“ REPORTS oF CodanTTees.” In
addition, the findings passed by the Conference have, for con-
venience of reference, been extracted and printed separately under
the heading of ** CoNFERENCE FINDINGS."
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T he statement below is a list of these Committees supplemented
by references to the relevant pages herein :—

Proceedings of
_— Committee and | Fingings adonted
. Committee. consideration of its b): thle %Sor?fe(:gnie.
E findings in
General Sessions.

Section, Page. | Section. Page.

Economic Botany.. .. .| XXVIL 54 XIX. 30
Agricultural Chemistry .. ..} XXVIIL. 60 XX. 34
Agricultural Economics .. . XXIX. 63 XXI. 35
Agricultural Entomology .. XXX, 64 XXIL 36
Meteorology .1 XXXL 68 XXIII. 41
Produce Inspectmn and Certxﬁca-

tion . . . .| XXXIIL 75 XXIV. 42
Statistics .. .. .. | XXX 89 XXV. 43

XVI.—INVITATION TO SIERRA LEONE FOR 1931.

On behalf of the Government of Sierra Leone, Dr. Martin
extended a cordial invitation to the other West African Colonies
to send delegates to the next West African Agricultural Con-
ference, to be held in Sierra Leone in 1931. He regretted that the
number of visiting delegates would have to be limited to ten or
twelve : he presumed that October would be a suitable month.

The Chairman on behalf of the Conference thanked the Sierra
l.eone Government for the invitation, which he accepted. The
general feeling of the Conference was that the best time would
be either March or October, preferably the latter.

- XVII.—ADJOURNMENT.

Mpr. Stockdale on behalf of the visitors thanked the Gold Coast
Department of Agriculture for all the arrangements that had been
made for their reception and comfort. The preliminary work had
enabled the Conference to deal effectively with a large volume
of business, and the visiting delegates were under a great obliga-
tion to the Department of Agrlculture for the trouble that had
been taken on their behalf.

The Chairman thanked the visitors for what had been said.
The preliminary spade work had been of as much benefit to the
Gold Coast Department as it had been to the visiting delegates,
and the visits of Mr. Stockdale, Mr. Sampson and of the teams
from other Colonies had done immense good to the Gold Coast.

He declared the Conference adjourned sine die.
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PART B.

CONFERENCE FINDINGS.

The resolutions or findings given under this heading are those
which the Conference accepted or supported. All were drafted by
the Committees (with the exception of Conference Finding No. 4)
and were considered by the full Conference in General Sessions.

In the case of Committee Findings receiving amendment in
General Sessions, the wording is recorded here in its final form.

The circumstances under which each finding was accepted may
be found by reference in this volume to Part C., Reports of Com~
miftees, Sections XX VI to XXXIII, where will also be found the
text of those Committee Findings which were not passed as
Conference Findings.

XVIIL,—GENERAL FINDINGS.
CONFERENCE FINDING No. 1.

PROFESS10NAL ASSOCIATION OF AGRICULTURAL \WORKERS.

This Conference desires to place on record its opinion
that the time has arrived for the formation of an Association
within the Empire of professional workers in agriculture and
allied sciences and suggests that steps be taken to ascertain
the feasibility of the formation of such an Association with a
view to having the matter placed on the agenda of the next
Imperial Agricultural Conference to be held in Australia.

CONFERENCE FINDING No. 2.

O1L PAaLM INVESTIGATIONS.

The existing oil palm industries in the several West
African Colonies are so variable and present so many local
problems hoth of a botanical and economic nature that detailed
local investigation is an essential preliminary for its ultimate
improvement. Such investigations should lead to the develop-
menr of the existing local oil palm industry and should also
show whether local varieties or types fulfil its needs.
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The Conference considers that in view of the existence

of numerous heavy oil-bearing types in Southern Nigeria,
that country offers the best scope for the development of such
types and the trials being or to be made with these in other
Colonies should form a part of the work of local departments,

CONFERENCE FINDING No. 3.

READJUSTMENT OF SALARY SCALE FOR OFFICERS IN DEPARTMENTS

OF AGRICULTURE.

The resolution was made that ; —

(a) A more uniform initial salary be established for
all permanent officers of the senior staff of West African
Departments of Agriculture.

{b) The three years waiting period on the time scale
for agricultural officers be abolished in view of the fact
that all officers are required to possess high academic
qualifications in addition to practical experience, or in the
case of specialists, special training, in addition to two
years post-graduate work provided under the Scholarship
Scheme.

{c) An initial salary of £510 in Scale C is considered

"to be the minimum which would enable West African

Departments of Agriculture to secure, in competition
with institutions in the United Kingdom, the type of
officers required for their services.

(d) Officers in receipt of a salary of less than £510
should, if the proposed alteration in initial salaries is
effected, be raised to that figure and should retain their
departmental seniority.

(¢) A Selection Grade for officers whose duties are
specialised is needed for West African Departments of
Agriculture and becomes an essential corollary to the
unification of initial salaries propesed above. The
numbers and salaries in this selection grade should be
such as to balance the administrative grade posts which
tend to be filled chiefly by agriculturists.

(f) Provision should be made where necessary for
appointments by the Secretary of State to the service at
any appropriate point in the salary scale, but such
appointments should be limited to those cases where a
greater degree of experience is demanded or is possessed
by the candidates for appointment. Such higher initial
salary should not necessarily carry seniority with it,
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CONFERENCE FINDING No. 4.

SEnIOR Posts 1y GoLp Coast, SIERRA LEONE AND GAMBIA,

The Conference realises that the scales of pay laid down
for the West African Agricultural Service, when this was
reorganised, met in a great measure the then situation as far
as the long grade is concerned. It considers, however, that
the time has arrived when the number of senior posts at higher
scales of pay should be increased, not only to relieve the
directors of some of their increasing duties, but to provide
that contentment in the service which is essential to efficiency.

The Conference directs attention to the small number of
posts senior to Scale C in the Gold Coast, Sierra Leone and
Gambia. The number of posts is limited at present to 3
among some 4o trained officers, and this is considered to be
inadequate for the needs of the Departments of Agriculture in
the above Colonies and if not rectified will hamper recruitment
of officers to them,

CONFERENCE FINDING No. s.

CONFERENCES OF DIRECTORS OF AGRICULTURE,
(Administrative Committee's proposal):—

The Colonial Advisory Council of Agriculture and
Animal Health should be asked (i) to arrange for the discus-
sion of matters bearing upon agricultural development in the
Colonies, and (ii) to consider whether some of them could be
hrought before the Colonial Agricultural Conference, which
it was proposed to hold in Cevlon in 1932, or whether it would
be preferable to arrange for special Conferences of Directors
of Agriculture to deal with such matters,

CONFERENCE FINDING No. 6.
\WiTcHBROOM DISEASE oF Cacao.
{Administrative Committee’s proposal) :—

(a) Directors of Agriculture should take action at once
1o provide against the possible introduction of this disease
into the British West African Colonies from the West Indies
or from the South American Mainland.

(b) The Colonial Office should take up the matter with
the French, Portuguese and Spanish Governments with a

view to a similar action being taken in their West African
Colonies,
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CONFERENCE FINDING No. 1.

MEMORANDUM ENTITLED ‘‘ SOIL SURVEY OF THOSE PARTS OF
TROPICAL AFRICA ASSOCIATED WITH THE EMPIRE.”
(Administrative Committee’s proposal) :—

(a) The suggestions contained therein are acceptable to,
and workable by, West African Departments of Agriculture.

(b) It would be preferable for the Bureau of Soil Science
to refer to work of the kind proposed in the memorandum as
** Investigations of Soils,”” rather than as ** Soil Surveys.”

(c) With reference to paragraph 3 of the memorandum, it
is considered that it is desirable for the Bureau to give some
indication, as early as possible, as to the minimum determina-
tions necessary to enable a suitable classification of the soils to
be made.

(d) Finally, the Committee wishes to suggest that the
Bureau takes steps to bring this matter up at the next Inter-
national Soil Congress with a view to obtaining general
uniformity in soil work in all parts of Tropical Africa.

CONFERENCE FINDING No. 8.
Seconp IMPERIAL AGRICULTURAL CONFERENCE—AUSTRALIL, 1932.
(Administrative Committee’s proposal) :—
The subjects for reference to the Imperial Conference
should include :—
1. Formation at Kew of a Bureau of Economic

Botany,
2. Organisation of plant quarantine services for the

Tropical Colonies.

3. Extension of the scope of the Empire Marketing

Board to include Marketing of Empire products :—
{a) In all countries within the Empire.
(b) In countries outside the. Empire.

4. Consideration of the most eflective methods of
extension work of Departments of Agriculture amongst
tropical peasantry.

See also CONFERENCE FINDINGS Nos. 1, 5, 27 and 34.

XIX.—ECONOMIC BOTANY.

CONFERENCE FINDING No. g.

BreepinGg HiGH-YIELDING TYPES OF CACAQ.

(Botanical Committee’s proposal) :—
The problem in the Gold Coast is complicated by the fact
that a large proportion of the land suitable for cacao is already
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under this crop, and that more will be planted before a high-
yielding strain is evolved. However, the work would be of
value in supplying material both for new plantations and for
the replacement of poor yielding trees on existing farms.
The relationship of this problem to West African Colonies in
general is discussed under CoNFERENCE FINDING No. 17.

CONFERENCE FINDING No. 10.
COTTON STAINER.
The Conference recommends the adoption of the follow-

ing measures (proposed by the Botanical Committee) in areas
where the cotton stainer is a serious pest :—

(a) The exclusion of American cotton.
{(b) The evasion of the period of maximum stainer

infestation by the isolation of strains which produce the
bulk of their crop late in the season.

(¢) The uprooting, if feasible, of all cotton plants at
the beginning of April.

It considers that the problem is of such magnitude that
considerable localised investigation work is necessary and
that time of planting tests should be inaugurated in different
areas. . -

The destruction of alternative food plants is considered
wholly impracticable, and further, the opinion is expressed
that attempts to breed unpalatable strains are unlikely to be
profitable,

Staple Asiatic cottons might be given trials on a small
scale : such introductions could be made with perfect safety
provided that the usual measures of seed fumigation were
observed. '

CONFERENCE FINDING No. 11.

ASEXUAL PROPAGATION OF PERENNIAL CROPS.
The Committee discussed this question in relation to the
following crops :—
(a) Cacao;
(b) Coffee;
(c) Cola;
and made the following proposals which the Conference
adopted.

(a) Cacao.—It was decided that asexual propagation of
this crop is at present a matter of considerable importance
especially in the Gold Coast.

3
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The Gold Coast Agricultural Department is experiment-
ing with the following methods of asexual propagation :—
1. Budding.
. Grafting.
. Cuttings,
. Root-wiring.
. Layering.
. Marcotting.
It seems that budding on two-year old wood will be the
method of the greatest practical importance.
It was considered that the anatomy and physiology
of wound-response and the relationship of stock and scion

should be investigated as it is probable that such investigation
will solve the problem of vegetative propagation.

(b) Coffee—The increasing importance of this crop in
the Gold Coast indicates that it would be desirable to evolve
methods for the propagation of high-yielding strains.

(¢) Cola.—TIt is possible that the asexual reproduction of
Cola will be studied in Nigeria in the near future.

It is suggested that the investigation of the first two
problems should be undertaken in the Gold Coast where they
are of considerable local importance. '

[ X3 X 0 R IS 8]

CONFERENCE FINDING No. r2.

INTENSITY OF LIGHT IN PLANTATIONS.

The Conference is of the opinion that the methods of
measuring light intensity, as described by R. A. Taylor and
by W. R. G. Atkins and H. W. Poole, merit trial in cacao
and oil palm plantations.

CONFERENCE FINDING No. 13.

SHEA.

The Committee considered the memorandum on this
subject tabled by Mr. T. Lloyd Williams, and was of the
opinion that no botanical work on this crop by local Depart-
ments of Agriculture is at present justified. The Conference
approved of the finding.

CONFERENCE FINDING No. 14.

Foop Crops. -

In the opinion of the Conference the collection and culti-
vation of local food crops should be undertaken by officers in
charge of experiment stations. If, in the future, there arose
the desirability for selection work on these crops, information
on such varieties would thus be available.
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CONFERENCE FINDING No. 15.

Q1 Pary VARIETAL PLOTS.

The Oil Palm varietal plots (and particularly the newly
established plantations in Sierra Leone) form valuable
material for botanical investigation. The Conference is of
the opinion that local strains raised by selection would be of
more value to the Colony concerned.

CONFERENCE FINDING No. 16.
LocaL GRASSES.

The Conference considers that the study of local grasses
is at present justified only in connection with schemes for the
encouragement of mixed farming. Co-ordination of effort
is hardly feasible and individual action must be taken by the
Colonies if and when the desirability of and opportunity for
such work arises.

CONFERENCE FINDING No. 17.

Co-ORDINATION OF Boranicar EFrorr.

(Proposals of the DBotanical Committee adopted by
the Conference) 1~

The Committee has carefully considered the desirability
of the concentration on specific problems by certain Depart-
ments. It is of the opinion that the Gold Coast should under-
take investigations into the cacao problems of a botanical
nature which are common to the Colonies, and, for reasons
which follow, should be the centre for selection work on this
crop. In return, oil palm investigations in which botanists
are concerned should be mainly relegated to Nigeria and
Sierra Leone.

1. Cacao —\While the Committee is opposed, on general
grounds, to the complete segregation of selection work on a
crop in any one Colony, it is felt that cacao presents an
exceptional case for the following reasons :—

(a) The production and distribution of high-yielding
strains even if possible is not a problem of crucial
importance in West Africa.

(b) The environmental limits within which cacao will
‘thrive at all are so narrow that it is felt that the distribu-
tion to other Colonies in West Africa of improved strains
isolated in typical Gold Coast cacao areas would, at
least, be more likely to be of value in this case than in
that of crops with a wider range of distribution,

3A
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(¢c) Nigeria and Sierra Leone have no satisfactory
plantations on which individual tree records have been
maintained. From certain Gold Coast plantations such
records extending over a period of fifteen years are
available.

The Committee assumes that no emphasis is neces-
sary as to the desirability of relegating to the Gold Coast
other botanical problems of cacao.

2. Oil Palm.—While ideally each Colony should under-
take its own investigation and selection work on this crop
independently, it is felt that if the Gold Coast assumes the
burden of cacao investigations it should be relieved, as far as
possible, of oil palm work.

Selection work should form the main item in the Gold
Coast botanical programme, for this crop and investigational
work should be subservient to that on cacao.

In order that the Gold Coast may reap the maximum
benefit from the results of investigations elsewhere, the Com-
mittee considers that overlapping of the botanical oil palm
programmes of Nigeria and Sierra Leone is not only
unwasteful but desirable, and it is confident that Nigeria and
Sierra Leone should both prosecute selection work.

The Committee is definitely opposed to the suggestion
for a central West African Station for Qil Palm research in
whatever Colony such a station might be situated.

XX.—AGRICULTURAL CHEMISTRY.

CONFERENCE FINDING No. 18.

Solt. INVESTIGATIONS.

The Committee's proposal was adopted that the Circular
on Soil Investigations recently issued by the Imperial Bureau
of Soil Science be regarded as acceptable to Departments
of Agriculture in West Africa and that results of analyses
carried out locally be forwarded to the Bureau of Soil Science
through the Directors of Agriculture.

CONFERENCE FINDING No. 19.

MECHANICAL ANALYSIS OF SOILS.

The Committee’s proposals was adopted that the existing
classification of soil particles in mechanical analysis be
abandoned in favour of that approved by the International
Soil Science Congress in Washington in 1927.
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CONFERENCE FINDING No. 20.
SoiL Maps.

The Committee’s proposal was adopted that soil maps
be constructed for all experimental stations and the districts
around them where possible. It was thought that by this
means a knowledge of soil types and their response to cultiva-
tion will be obtained and that this knowledge should prove
cxtremely valuable to the departments generally.

CONFERENCE FINDING No. 21.

LaterITIC SOIL WORK IN SIERRA LEONE.

The Conference is of opinion that means should be
explored by the Advisory Council of Agriculture and Animal
Health whereby a continuation of the investigational work
started in Sierra Leone into problems of lateritic soils should
be ensured for the benefit of West African Colonies as a whole.

XXI.—AGRICULTURAL ECONOMICS.

CONFERENCE FINDING No. 22.
Stupy oF AGricULTURAL EcoNoMics,
The Sub-Committee’s opinion was accepted that there is a
definite necessity for the study of Agricultural Economics in
the West African Colonies. '

t

CONFERENCE FINDING No. 23.
FACTORS AFFECTING AGRICULTURAL INDUSTRIES.

The Committee’s proposal was adopted that the first step
to be taken is the study of the factors affecting the development
or decline of Agricultural Industries in the area under con-
sideration. This would include the consideration of the
relation of the local habits and customs and the communal or
village system to agricultural operations.

CONFERENCE FINDING No. 24.
PEASANT FARMER. '

The Committee’s proposal was adopted that there is need
for investigation into the economic position of the peasant
farmer. This investigation would yield valuable data con-
cerning the economic stability of the country. The present
““ test  Co-operative Societies in the Gold Coast afforded an

excellent means of approach to this subject and should be
continued,
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CONFERENCE FINDING No. 23.

MAREETING AND FINANCING.

The Committee’s opinion was accepted that the producer’s
present methods of marketing are unsatisfactory and that as no
suitable organisations for financing the peasant farmer are
available it would appear that there is definite need for the
formulation of methods of meeting these difficulties. [t was
suggested that a system of Co-operative Societies was likely
to afford a possible solution.

CONFERENCE FINDING No. 26.
Lanp TENURE.
The Committee's proposal was adopted that the systems of

land tenure should be kept in view during the course of
economic investigations.

CONFERENCE FINDING No. 23.

SECOND IMPERIAL AGRICULTURAL CONFERENCE.

The Conference considers that the study of Agricultural
Economics is of great importance, and that a discussion of it
should form part of the proceedings of the Second Imperial
Agricultural Conference.

XXII.—AGRICULTURAL ENTOMOLOGY.

CONFERENCE FINDING No. 28.

IMpERIAL ENTOMOLOGICAL CONFERENCES.

The Conference considers that each Colony should be
represented at Imperial Entomological Conferences by
Entomologists whenever possible.

CONFERENCE FINDING No. 29.

Haxpsook ox Locar Cror PEsTS.

The Committee’s proposal was adopted that books on
local crop pests were urgently needed, and that they should
be restricted to economic plants and pests.

The books should include :—
(a) Illustration of all major and minor pests.
{(b) Life-histories and habits.
(¢} Food plants,
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(d) References, if any, to occurrence of same species
and allied species in other countries.

(e) Controls, if any, and conditions favourable to
increase.

CONFERENCE FINDING No. 30.
ArtiFiciaL DISTRIBUTION OF EUPHORUS.

The Committee’s opinion was accepted that this work is
necessary, but being at present in a purely experimental stage,
should be undertaken in the Gold Coast, where the problem
of Sahlbergella control is of major importance,

It was further decided that the preparation of plans and
estimates for the above is a matter which requires early
attention.

CONFERENCE FINDING No. 3t.

SHELTER BELT TRIALS FOR SAHLBERGELLA CONTROL.

The Conference is of opinion that wind breaks are neces-
sary in all cacao farms. The opinion was expressed that these
windbreaks should take the form of hedges at least 3o feet
high round individual farms, and in particular on farms
whose edges have been exposed owing to food crop clearings;
extension of existing cacao farms and the construction of
roads, railways, etc.

Shelter belts around selected fields should be planted by
the Departments of Agriculture to test their effects on this
pest.

CONFERENCE FINDING No. 32.

MANURIAL AND CULTIVATION TRIALS FOR SAHLBERGELLA CONTROL.

(Proposals of the Entomological Committee adopted by the
Conference) ;—

This Committee considers that experiments in manuring
and cultivation are of value as a means of Sahlbergella control.

It has been found in other West African cacao producing
countries that manuring is of value in throwing off
Sahlbergella attack.

Work following Andrews’ lines on control of tea
Helopeltis in India has been commenced.
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As Sahlbergella attack is most prevalent on alluvial soils,
drainage is also an important factor.

This Committee recommends that in view of the import-
ance of cacao in West Africa, definite information on the
cultural requirements of this crop be made available.

CONFERENCE FINDING No. 33.

CoTTON-STAINER CONTROL.

The subject of the control of the cotton-stainer in Togo-
land has been treated in full in Departmental Bulletin No. 12
(Gold Coast) and the Committee’s proposal was adopted that
the methods of control outlined therein should be investigated.
See also ConrFERENCE FINDING No. 10.

CONFERENCE FINDING No. 34.
FRUIT-PIERCING LEPIDOPTERA ON CITRUS,

(Proposals of the Entomological Committee adopted by the
Conference) :—

In view of the possibility of the establishment of a Citrus
industry and the fact that fruit-piercing Lepidoptera consti-
tute a serious limiting factor, it is necessary that facilities be
provided for early investigation of these pests.

Primary study should be devoted to the food plants of
the larva which are at present unknown. To enable this to
be carried out, increased staff is essential in addition to the
assistance of a botanist.

As most wild plants have native names which are known
by the majority of Africans, a publication giving systematic
and native names would be of immense assistance in studying
this and other entomological problems, This publication

* should be regularly added to as further information becomes
available.

CONFERENCE FINDING No. 35.

ControL oF Cora WEEVIL aND FLy,
(Proposals of the Entomological Committee adopted by the
Conference) : — :

The chief source of infection is from fallen fruits which
have previously been attacked by the Cola fruit fly,

Unopened fruits are never attacked.

Owing to the prolific egg-laying power of the weevil and
short life-history, once a heap of nuts is infected, damage
proceeds at an enormous rate.
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Methods of control :—
- A.—Alteration in methods of collection.

It has been found that weevil-attack very rarely
occurs if, when pods are harvested, only the unbroken
fruits are selected and removed from the neighbourhood
before being broken.

In the Gold Coast the Cola tree grows wild, but its
fruit is naturally the property of someone, there being
no unowned land in the forest belt owing to the com-
munal method of land tenure.

The practice is to sell the unharvested fruits to Hausa
and Northern Territories merchants. The fruits are
harvested by them. The fruits are then broken open
under the actual tree and packed up for transit.

Almost complete control of the weevil could be
obtained by removal of the fruits from the vicinity of the
trees before breaking open.

B.—Control of the Cola Fruit Fly.

This would result in fewer fruits falling prematurely
and therefore less weevil infestation on the ground. It is,
however, impractical in this country to control the fly
particularly in view of the fact that the actual number of
fruits attacked is small.

C.—Conirol in Store.

(a) Storage in liquids—if a suitable liquid is found
for storage this will obviate repeated sorting of loads and
changing of packing materials,

(b) Fumigation of nuts has been experimented with.
There is some indication that an effective treatment of
this nature may be evolved.

(¢) Proper and clean storage is essential,

D ~—Natural Enemies,

(i) One parasite only has been obtained. There is
no chance of expecting to increase its population,

(i) The entomogenous fungus, Beawvaria, com-
monly attacks the adult weevils, but it has been deter-
mined that oviposition is invariably completed before
death. This method of control is therefore valueless.
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CO.:\‘FERENCE FINDING No. 36.
Mota axp WEEVIL IN STORED CAcAo.

The Conference is of opinion that the following are
possible methods of control :-—

(a) Infection occurs during drying, the most sus-
ceptible cacao being that which is semi-dried.

(b) Sound drying—in countries where artificial dry-
ing is resorted to, weevil and moth are not considered
pests. The results of experimental work in the Gold
Coast have shown that, when sun-drying is resorted to,
the method of drying on concrete platforms is the best.
(See table within Section XXX, Item 10).

(c) Sound storage in dry and well ventilated sheds
with platforms raised above ground level.

{(d) Fumigation at ports.

(e) Artificial drying.

CONFERENCE FINDING No. 37.
Prant PEsTS ORDINANCES.

The Committee’s opinion was accepted that except for
provision against the importation of specific insects no insect
pest can be scheduled.

That if an Ordinance for the protection of standing cacao
is considered necessary, it should be confined to cultural
requirements.

In this connection the findings of the Mycological
Conference were likely to be worth study.

CONFERENCE FINDING No. 38.

AFFINITIES oF Locar Crop PEsTs.

The Committee’s opinion was accepted that the classifica-
tion of very closely related forms of insects is not entirely
satisfactory, but that this subject is not suitable for discussion
at the present Conference.

CONFERENCE FINDING No. 39.
ARTIFICIAL CONTROL OF INSECT PESTS.

It is recognised by this Conference that artificial methods
of control of insect pests are in demand in Sierra Leone and
the Gold Coast.

It is considered that where applications are received
from farmers for artificial methods of control of insect pests,
in general it is sound that payment shall be made by the
farmers concerned for such treatment.
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XXIII.—METEOROLOGY.

CONFERENCE FINDING No. 40.

METEOROLOGICAL STATIONS.

The Committee’s opinion was accepted that in each
Colony one first class station, under a fully qualified officer
of the Department of Agriculture, is necessary and that
sufficient lower order stations should be in operation to ensure
adequate services for agricultural purposes.

CONFERENCE FINDING No. 41.
INTERCHANGE OF RECORDS. .

The Committee’s proposal was adopted advocating the
regular interchange of detailed meteorological information
between Governments of British and Foreign Colonies in
West Africa in order that joint problems may be adequately
studied for the benefit of agriculture in the countries

. concerned.

CONFERENCE FINDING No. 42.
CriMaTE FacTORs AND PrIncIPAL CROPS.

The Committee’s proposal was adopted that investigation
into the major meteorological factors controlling the principal
perennial crop in each Colony in West Africa is desirable.

CONFERENCE FINDING No. 43.
Crop Forecasrts,

The Committee’s opinion was accepted that exact
meteorological data from a wide area are essential factors
towards accurate crop forecasts.

CONFERENCE FINDING No. 44.
METEOROLOGY IN WEST AFRICA,
(Proposals adopted by the Conference) : —
(a) The collection and publication of meteorological

records in West Africa should be the business of Agricultural
Departments,

(b) Provision should be made for maintenance of
accurate up-to-date records and reports should be telegraphed
to the headquarters daily.

(¢) The Colonies should agree upon standard methods of
recording.

W (dAfI’henologicaL relationships merit investigation in
est Africa.
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XXIV.—INSPECTION AND CERTIFICATION OF
- EXPORT PRODUCE.

CONFERENCE FINDING No. 45.

COMPULSORY INSPECTION.

This Conference, taking cognisance of the system
already established in certain other West African Colonies,
supports the resolution of the Sub-Committee (to the effect
that a compulsory system of inspection is essential in order
substantially to improve the quality of West Africa exported
produce) but feels that in order to make a compulsory system
of inspection successful, it is essential that provision be made
for :—

(a) Advisory Committees largely of nominated
members.

(b) Expenses to be met by a cess on exports.

(c) Some up-country extension -of compulsory
inspection. .

CONFERENCE FINDING No. 46.

MARKET STANDARDS ; INSURANCE ; ADVANCE CONTRACTS.

The Committee’s opinion was accepted that the examina-
tion and certification or sealing of produce for export has
definite relationship to (a) market standards; (b} insurance;
and (c) advance contracts, and that this relationship was con-
ducive to the improvement in quality of the produce and
tends to facilitate market operations.

CONFERENCE FINDING No. 47.

MARKET STANDARDS OF CAcCAO.

The Conference considers that the market standards for
West African cacao are lacking in uniformity and clarity of
definition, and strongly advocates that in collaboration with
manufacturers and merchants an attempt be made to secure
clearer definition of grade,

CONFERENCE FINDING No. 48.

QuaLity GRADES FOR PRODUCE.

The Conference feels that a conference should be held in
Nigeria attended by representatives of Inspectorates of each
Colony having as its object the unification of produce quality
grades in British West Africa.
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CONFERENCE FINDING No. 49.
STORAGE INVESTIGATIONS,

Considering the importance of storage and the problums
attached thereto, the Conference recommends that investiga-
tional work be carried out in the near future by all Departments
of Agriculture concerned, and that there should be an
interchange of all results from such investigations,

CONFERENCE FINDING No. s50.
Go-powN, RAIL AND SHIP STORAGE.

The Conference is of the opinion that considerable
investigational work is necessary to raise the standard of go-
down, rail and ship storage in the interest of West African
produce.

CONFERENCE FINDING No. 51.
SampLiNG METHODS FOrR PaLm KERNELS.

In the absence of a generally accepted system the Gold
Coast Department of Agriculture has adopted a certain form
of sampling and analysis in order to bring about a substantial
improvement in the quality of palm kernels. The Conference
recommends that the question of standardisation of methods
of sampling be investigated at the proposed Inspectorate
meeting in Nigeria,

CONFERENCE FINDING No. 52,
CoLa MARKETING,
{Proposals of Produce Inspection Committee adopted by
the Conference) :—

In view of conflicting evidence on the loss in heaping,
marketing and transport, more information is required on the
organisation, packing and grading of cola.

Before any system of grading can be devised, investiga-
tion is required on the period that elapses between the storage
of fresh, good-conditioned nuts and the appearance of such
defects as mould and weevil attack.

XXV.—STATISTICS.

CONFERENCE FINDING No. s53.
AGRICULTURAL STATISTICS.

The Conference is of oplmon that Departments of
Agriculture should have some organisation for the collection,
analysis and presentation in a concise form of statistics vital
to agriculture, such as total production and distribution of
crops, yields, prices, etc.
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CONFERENCE FINDING No. 54.
AERIAL SURVEYS,

The Conference considers that aerial surveys are at
present impracticable locally, but the subject should be
brought up at the Australian Conference in 1932, and also the
question of an Imperial Fund for studying the value of aerial
surveys for determining the areas under crops in the tropics.

CONFERENCE FINDING No. s5.
SAMPLING METHODS.
The Committee’s proposals were adopted that data as to
the applicability of sampling methods to local conditions are

required, and the method of taking statistics on selected farms
should be encouraged.

CONFERENCE FINDING No. s6.

PusLicaTION OF CACAO STATISTICS.

The Conference recommends that steps be taken to
regularise cacao statistics, and the possibility be explored of
the regular publication of cacao statistics in some English
periodical.

CONFERENCE FINDING No. s57.

Oxrorp EconNoMic SURVEYS.

The usefulness of the Oxford survey methods as means
of collecting statistics of peasant and crop economics is
appreciated by the Conference.

It is understood that the collection of such statistics is one

of the duties of an agricultural officer, and is carried out to
some extent by the extension work of stations in Nigeria,

CONFERENCE FINDING No. 358.
\WoRLD AGRICULTURAL CENSUS,

The Conference supports the opinion of the Committee that
apart from Blue Book information, little can be done, as estimates
of acreage such as could be made would not be sufficiently reliable
to merit their inclusion in the return,
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PART C.

REPORTS OF COMMITTEES.

Under this heading will be found the reports of the Adminis-
trative Committee and of the Sub-Commitiees on Botany,
Chemistry, Economics, Entomology, Inspection of Produce, and
Statistics. It was found mot to be possible to have Sub-
Committees for Agriculiural Education, Irrigation, Fruit Export
and Mycology, as originally intended.

Each Committee dealt with the items on a prepared agenda-
paper and in some cases added further items. Under each item
will be found (i) any memorandum or paper on the subject sub-
mitted to the Committee, (i) an account of any discussion in
Committee, (iii) the Committee’s findings on the subject, (iv) an
account of any discussion in General Sessions, and (v) the findings
of the Conference in regard to that item. Where the memo-
randum, paper or finding is printed elsewhere in the Conference
Bulletins (i.e., Vols. I and II, Bull. Nos. 19 and 20, Dep. Agr.,
Gold Coast) a reference only is given,

XXVI.—»ADMINISTRATIVE COMMITTEE.
1.—PROFESSIONAL ASSOCIATION OF AGRICULTURAL WORKERS,

Mr. Auchinleck submitted the following resolution and memo-
randum giving his views on the subject :—

This Conference wishes to place on record with Depart-
ments of Agriculture of British countries their opinion that
there should be founded a professional Association of
Agricultural Officers of the Empire.

The membership of the Association should include :—
(a) Any officer of a Department of Agriculture in a
British country who is desirous of joining the Association.
(b) Honorary associates elected by the general body.
The major objects of the A'ssociation should be :—
(1) Consideration of any matter affecting the
efficiency of prestige of its associates.

(2) Consolidating into one profession all officers
engaged in development of agriculture of a British
country,

(3) Accumulating evidence as to the nature of the
preliminary academic and the further specialized training
necessary for candidates intended for the staff of British
Departments of Agriculture, and
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(4) Studying the functions of Government with
respect to the devising and effecting of policies for safe-
guarding and developing agriculture.

In order to effect consolidation of the profession, the
Association should emphasize :—

(a) The necessity for a sound preliminary training
in farming technique and in agricultural economies of all
candidates for staffs of Departments of Agriculture;

(b) The importance of investigation into local farm-
ing methods and economics as preliminaries to the
formulation of any local policy of agricultural develop-
ment, and

(¢) The necessity of intensifying and extending the
investigational or research facilities of Departments of
Agriculture in all lines bearing upon the welfare and
development of local agriculture.

The Conference asks that West African Governments lay
this resolution before the Secretary of State for the Colonies
for consideration and for transmission to other British
Governments,

The Administrative Committee, while not agreeing with these
proposals in their entirety, supported the idea of an Association.
It was agreed to debate the subject in General Sessions.

In General Sessions, the Chairman (Ms. Auchinleck) said that
the suggestion for an Association had first been put forward in the
Gold Coast by Mr. Beckett at a Staff Conference at Asuansi some
years previously. He thought that such an Association could
include all professional workers in agriculture, and suggested that
steps should be taken to test the feasibility of this proposal in order
that recommendations might be brought before the next Imperial
Agricultural Conference.

Mr. Beckett (Gold Coast) considered that membership should
not be restricted to officers of Agricultural Departments but should
be confined to those possessing definite qualifications laid down by
the Association, thereby raising the status of its members to that
of a recognised profession.

Mr. Lewin (Nigeria) feared an Association might approximate
to a Trade Union. _

The Chairman explained that the type of Association he had
in mind was comparable to the Association of Forestry Officers.

Mr. Lewin (Nigeria), referring to the Chairman’s memo-
randum, suggested that all details might be left entirely to the
Second Imperial Agricultural Conference where all Colonies and
Dominions would be represented and not solely those of West
Africa.
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The Chairman feared that the scheme would not receive
adequate consideration at the Imperial Conference unless definite
recommendations had been previously made.

Mr. Faulkner (Nigeria) proposed that the aim of the Assocna-
tion should be to include professional workers in agriculture and
allied sciences. It should not be an examining body, but recognise
certain qualifications for membership.

Mr. Stockdale was of the opinion that a general resolution
should be put before the Imperial Conference, since it was a matter
for the whole Empire-—Great Britain, Dominions and the Colonies,

A resolution was then put to the Conference and passed as
ConFERENCE FINDING No. 1.

2.—ESTABLISHMENT OF A CENTRE FOR OIL PALM INVESTIGATION IN
SIERRA LEONE.

Dr. Martin had submitted a paper on this subject, viz., * Need
for further research facilities in West Africa. Proposal for a
Research Station for oil palms and lateritic soils.”” (Paper
No. VI in Vol. II; Bull. No. 20, Dep. Agr., Gold Coast.)

The following remarks were submitted by the Chairman :—

There is a growing tendency to provide for agricultural investigation,
or research to give the more fashionable name, by means of special institu-
tions or schemes operated independently of Colonial Departments of
Agriculture.

Recent examples of this tendency include the recommendations of Lord
Lovat’s Committee for establishing a chain of Central Research Stations,
the proposals for a West African Soil Survey, and plans for a Development
Scheme of Cacao Research at the Imperial College, Trinidad. In 1926, a
proposal was put forward in the Gold Coast for a Research Institute which
should handle the total investigational work of the Colony, thus conferring
benefits impartially on Agriculture, Forestry, Medicine and Veterinary.
Somewhat older examples are the research schemes for Rubber, Tea and
Coconuts now operated in some of the Eastern Colonies.

There can be little doubt in the minds of members of this Conference
that under existing conditions certain advantages accompany the segrega-
tion of some lines of agricultural research in special institutions. Under
the conditions in which Departments of Agriculture now exist, continuous
and whole-time research cannot easily be sustained. Long-range problems
can be attacked by special institutions without criticism from a public
accustomed to require immediate results from a Department of Agriculture.
Finally, certain problems, the solution of which is not the specific
responsibility of any one department or not fairly chargeable to any one
Colony, may be referred to a special institution.

It is, however, a certainty that Departments of Agriculture will be
hampered in their growth, or weakened by premature and general segrega-
tion of investigational work in special institutions. None of the four West
African Colonies would find it easy now to provide adequately for Depart-
ments of Agriculture and special institutions simultaneously, and none of
them has yet an adequately developed Department of Agriculture. The

4
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financial danger, too, is small in comparison with that which would arise
through weakening the efficiency and prestige of Departments of Agriculture
by minimising their investigational functions.

1f there is one fact which, more than any other, has been learnt during
the past half-century of trial, it is the futility of establishing Departments
of Agriculture on any other basis than that of investigation or research.
Investigation is their prime function, and instruction, advice and adminis-
tration rest on this. Economics, land tenure, meteorology, behaviour of
soils, plant pests and diseases, the behaviour of new crops must all be
explored before we can give advice with any degree of confidence. And
it is essential that these explorations should be made by the departments
and not by external bodies, if the efficiency, unity, prestige and public
responsibility of the departments are to be maintained. Investigation must
be in the bones of every officer, but in addition must be part of the basic
organisation of the departments,

The four Governments to which we belong have given very clear
indications of their willingness, in fact anxiety, to establish sound policies
of agricultural development. Up to the present, they have not been clearly
advised as to the most effective types of organisation for evolving and
operating sound policies, although there are an embarrassing number of
proposals from' which to select. This state of uncertainty is not conducive
to good work or steady development of our departments, and one of the
duties of this Conference should be to give as clear an expression of opinion
as possible on the question. :

To simplify the outlook, we can consider two extreme types of organisa.
tion. A finished scheme would no doubt lie somewhere between the two,
but for the moment it is profitable to regard them separately. In the one
type, applicable to an advanced country which has decentralized its policy
or has not felt the necessity of centralizing it, agricultural knowledge is
obtained and disseminated by means of an array of specialist research
institutions linked to one another and to the public by no official bond.
Of this type the United Kingdom, which so far has no Department of
Agriculture as the term is understood elsewhere, offers probably the best
known example. To the passing observer, it seema doubtful whether the
system can for very much longer remain unaltered there. Some central
Government organisation for co-ordinating and constructing a policy for
the country seems necessary mow in order to restore agriculture to a
condition of efficiency and prosperity.

The other type of organisation has been adopted in all other English-
speaking or British-controlled countries. Canada, Australia, New Zealand,
South Africa, India, the United States, and all Crown Colonies and Pro-
tectorates have established Departments of Agriculture, that is, Government
Departments responsible to the Administration and the public for obtaining
and disseminating exact knowledge of which sound policy may be based.
Tn the best and most effective types, facilities for obtaining knowledge, or in
other words research facilities, form part of the organisation of the
department.

To West Africa, we began with the department type of organisation, as
is natural in undeveloped countries in which Government must assume
greater responsibilities. After forty years, these Departments of Agriculture
kave not yet attained the efficiency, prestige and standing of other Govern-
ment Departments, and we in this Conference should endeavour to ascertain
the reason for this. The most obvious explanation, the true one, is that
the investigational or research aspect of the departments has not beep
developed. We have Jaid down machinery for carrying out a policy, but
have omitted to provide fuel for it. Perhaps it is truer to say that until
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recently funds were not available for purchasing fuel. Now that the pro-
vision of facilities for agricultural research is contemplated, it is assumed
. that they should be established independently of our departments. We
have allowed Departments of Agriculture to be accepted frankly as non-
investigational crganisations, or at any rate as unlikely to carry out
efficient research.

This idea has been allowed to go very far. We have only recently partly
escaped from a plan whereby we should have been endowed with a Colonial
Agricultural Service from which all officers of Departments of Agriculture
would have been excluded, a service composed exclusively of specialiste
in four pure lines working in Central Research Stations, We can hardly
be accused of precipitate haste if we take the opportunity now of indicating
what is necessary in order to obtain efficient Departments of Agriculture
and to establish sanity of cutlook in and on the profession of agricultural
science.

The question on which we have to advise is largely one of order and
method of development. The first step necessary to West Africa is
centralization of responsibility and authority in matters concerning agricul-
ture. Just as in education, forestry, medicine, or law, one local department
is recognised as the responsible adviser and is progressively fitted with
facilities for ensuring sound advice, so for agriculture we must have one
authority, The directed amassing of exact information must go hand in
hand with the directed use of the information, and development proceed
by progressive growth of the central unit.

Two dangers have to be avoided. The profession of agricultural
science cannot be resolved into an agglomeration of * pure-line * specialists,
any more than' the medical profession can be resolved into water-tight
associations of zoologists, anatomists, druggists and botanists. Secondly, a
development policy cannot be devised or operated by a dual organisation,
the one purely executive, the other purely investigational. One department
and one profession must be the aim, and that nucleus can be progressively
fited with facilities for specialized examination of the problems of
agriculture,

The procedure now indicated is that this Conference should submit to
their Governments, and through them to the Colonial Agricultural Council,
resolutions embodying their findings on this matter.

The members of the Administrative Committee were in agree-
ment with and realized the value of the work done in Sierra Leone,
but the feeling generally was against the suggestion for a special
institution in Sierra Leone for investigation on the oil palm, as
this work is now being carried out in Nigeria where the crop is of
great economic importance. ‘

Mz, Faulkner (Nigeria) undertook to forward a statement on
the investigational work that has already been done, also what is
intended to be done in the future with reference to oil palms in
Nigeria. )

Mr, Stockdale suggested and the Committee agreed that the
Director of Agriculture, Gold Coast, should prepare a draft
resolution on this question to be considered later,

4A
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In General Sessions the subject was not debated, but the Con-

ference recommendations were recorded as CONFERENCE FINDINGS
Nos. 2 and 21.

3.—READJUSTMENT OF SALARY SCALE FOR OFFICERS IN DEPART-
MENTS OF AGRICULTURE.
The Director of Agriculture, Gold Coast, proposed the
following resolution :—
The Administrative Commitiee of the Second West
African Agricultural Conference—

Records the opinion that administration of West
African Departments of Agriculture cannot be carried on
with the degree of efficiency necessary and desired by
Directors unless the initial salaries of all European
officers on the permanent staff are the same.

Notes that in Departments of Agriculture outside of
Africa the initial salary of laboratory officers does not
differ from that of other agricultural officers.

Notes that the first West African Agricultural Con-
ference in 1927 recognised that the qualification and
training of other agricultural officers should not be
inferior to those of laboratory officers and recommended
that the initial salary of the former be raised to that of
the latter,

Recommended that a common initial salary be
established for all officers of the permanent European
staff of each Department of Agriculture in West Africa.

This resolution received general agreement from the members
of the Committee. An alternative resolution was drafted for
discussion at General Sessions.

In General Sessions, Mr. Lewin (Nigeria) maintained that, if
the initial salaries of all officers were to be equalised, so also
should their ultimate prospects. This was approved and the
resolution was finally passed by the Conference as CONFERENCE
Fmvping No, 3.

4—CONFERENCES OF DIRECTORS OF AGRICULTURE.

The Director of Agriculture, Gold Coast, brought forward the question
of the general consideration of policies of agricultural development in the
Colonies, and suggested that arrangements be made for Conferences to
deal with administrative questions affecting agricultural policy. He sub-
mitted the following list of types of subjects that required consideration :—

A.—Matters concerning the Agricultural Service.
Status ‘and training of Officers of the Service.
Training and employment of Natives of the country by Departments
of Agriculture,
Professional Association of Agricultural Officers.
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B.—Questions concerning the Administration of Departments of Agriculture
in the Colonies.
Government's functions in Agricultural Policy.
Organisation of specialist work in Departments of Agriculture.
Department's functions in long-range research.
Relations with External Specialist Institutions.

C.—~Relations of Departments of Agriculture with their Public.

Functions of local Advisory Agricultural Bodies,
Publication of investigational results.

D.—Economic Questions affecting Weltare and Development of Agriculture
in the Colonies.
Provision for study of Economic Factors.
Applications of Methods of Co-operative Finance.
Agricultural Development in relation to problems of labour and land
tenure,

' E.—Tropical Products of the Empire in the Worlds Markets.

Functions of Government Trade Bureaux.
Limits of special Advertisement Campaigns.
Effects and uses of Exhibitions.

Producers’ Associations.

F.—lmprovement of the quality of Tropical Produce.

Functions of Government,
Market standards in the Empire.

G.—Development of New Agricultural Industries among a Native Peasantry.

Devices for stimulation.
The Economic Aspect.

H.—Other Questions affecting the work of Colonial Departments of
Agriculture,

Functions of Departments in Agricultural Education.
Ordinances for Controlling Crop Pests and Diseases.
Boundaries between Agricultural and Veterinary Departments.
Methods of Experimentation in use.

After discussion it was agreed that the Colonial Advisory
Council of Agriculture and Animal Health should be asked to
arrange for the discussion of subjects of this nature and consider
whether some of them could be brought before the Colonial
Agricultural Conference, which it was proposed to hold in Ceylon
in 1932, or whether it was preferable to arrange for a special Con-
ference to deal with such matters.

In General Sessions it was explained that, while the proposals
of the Chairman had not been entirely supported by the Adminis-
trative Committee, the suggestion relating to Conferences of
Directors of Agriculture to consider matters of administrative
policy had reccived general support. The resolution is recorded
as ConFERENCE FINDING No, §
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5.~~WircHBROOM DISEASE OF CacCAO.

The Committee’s findings under this head are recorded as
ConrERENCE FINDING No. 6.

6.—MEMORANDUM ENTITLED ‘* SOIL SURVEY OF THOSE PARTS OF
TROPICAL AFRICA ASSOCIATED WITH THE EMPIRE.”

‘This memorandum, issued by the Bureau of Soil Science, was
as follows :— ,

L. In 1927 a memorandum of the soil survey of those parts of Tropical
Africa associated with the Empire was drawn up by Sir John Russell and
circulated by the Colonial Office to the Governments concerned, who have
now adopted the general principles contained therein. This circular is in
amplification of Sir John Russell’s memorandum and of the note entitled
“ Preliminary Soil Map of the Empire” issued from the Bureau on Sep-
tember 1oth, 1929. In developing the soil survey, the principle to be
adopted is to use all possible opportunities for collecting information which
are afforded by the routine work of agricultural chemists in collaboration
_with the district staffs of the agricultural and other departments,

In this way the following material should rapidly become available :—

(@) Observations on the nature of the surface soil with notes on the
profile where a natural exposure is emcountered.

(b) First-foot samples taken in connection with the above and
depth samples from the natural exposures.

(¢) Depth samples and profile observations to a depth of four
or six feet taken from places where no natural exposures occur, the
intervals Between the holes being such as is prescribed by practical
circumstances or local requirements.

(d) The results of the phbysical and chemical examinations of the
above samples in the laboratory.

11. Field observations.—It is suggested that at each place where a
surface observation is made, the following information should be recorded:—

(a) The exact locality on a map.

(8) The geological formation.

{(¢) The natural vegetation.

(@) The colour and general description of the soil.

(¢) The topography.

(f) Drainage.

(g) Notes on climate for the area.

Where a natural exposure occurs or a deep hole is made, notes on
the profile should be added, and if pocket testing equipment for pH and
_calcium carbonate is carried, this can be with advantage used and the
results recorded. In taking depth samples two methods are available. The
first is to use a soil auger, this having the advantage that little labour
is required and the whole operation carried out very quickly, The other
method is to arrange beforehand for the excavation of holes four to six
feet deep. This allows of a much more satisfactory examination of the
profile, the more accurate taking of samples. and much less expenditure
of time by the skilled observer. Circumstances will, of course, dictate as
to which method is to be used.

111, Ezamination of Samples—The laboratory examination of soils
was dealt with somewhat fully at the last West African Conference and
the methods provisionally selected for adoption are contaived in a report
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of the chemical committee prepared by Dr. F. J. Martin. In view of the
difference of opinion which exists as to the best methods of carrying out
certain determinations, it is difficult for the Bureau of Soil Science to
endorse any particular method at present. Neither in the West African
nor in the East African group is a uniform set of methods in use, but
until certain difficulties are cleared up, it appears inadvisable to ask any
laboratory to change the method in use in which it has confidence,

1V. Collation of Results.—It is suggested that the results of the field
observations and analyses should be forwarded to this Bureau at the end
of each year in order that progress reports can be compiled on a uniform
basis. Where determinations are desired which cannot be carried out
locally, the Bureau will endeavour to arrange for the examination to be
made in this country. This might apply, for example, to the petrographical
identification of the mineral constituents of the coarse fractions; and to
a complete mineral analysis of clay fractions from samples taken in colonies
where limitations of staff preclude the carrying' out of such determinations.
The Bureau would endeavour, with the advice of local investigators, to map
all the soils described on as uniform a basis as possible and to establish
the identity of soil series occurring in different countries. Such reports
would be circulated to all the Governments concerned for criticism by
their technical officers before publication. V

The Committee’s findings under this head are recorded as
ConrERENCE FINDING No. 4.

7.—SECOND IMPERIAL AGRICULTURAL CONFERENCE--AUSTRALIA—
1932. .
The preliminary findings of the Committee under this head are -
recorded as CONFERENCE FINDING No. 8. Attention is also drawn
to CoNFERENCE FINDINGS NoOS. 1, §, 27 and 54,

8.~~RELATIONS WITH BUREAUX.

The Director of Agriculture, Gold Coust, put forward the
following resolution :—

The Administrative Committee of the Second West African Agricultural
Conference—

Wishes to place on record the opinion that definite harm to the unity
and efficiency of West African Departments of Agriculture will result if
correspondence between Imperial Bureaux and specialist officers of those
departments be permitted to extend beyond matters of scientific technique.

Points out that the work of specialist officers of those departments forms
part of the general policy of agricultural development for which the
Directors of Agriculture in West Africa are responsible to their Govern-
ments.

Points out that in the case of West African Colonies the Imperial
Bureaux are subsidized by Government in order that specialist knowledge
may be available to Directors of Agriculture in devising and effecting
sound policies of agricultural development.
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Suggests that paragraphs to, 11 and 12 of Memorandum 1 of May,
1929, on Imperial Agricultural Bureaux be replaced by the following in so
far as West African Colonies are concerned :— .

“10. The Director of Agriculture in edch Colony shall be official
correspondent of his department dnd Government with each Bureau.”

“11. Any officer on his staff may be delegated by the Director of
Agriculture as his official representative for correspondence with any
Bureau, and will be required by the Director of Agriculture to keep
the Bureau fully informed of local wmatters relating to the science
concerned.”

“2. The Director of Agriculture in each Colony shall keet
Bureauz fully informed of the needs of his department in each of
the sciences concerned, and shall refer to the Bureaur suggestions
regarding work whick the Colony requires.

Asks that a copy of any letter written by an Imperial Bureau to an
officer of one of those departments be sent simultaneously to the Director
of Agriculture concerned.

Mr. Faulkner suggested the substitution of the following for
paragraphs 11 and 12 :—

‘“ The Director of Agriculture should—

(a) allow latitude to specialists to correspond direct
about minutize of their subject: responsibility on the
specialist.

(b) consult specialists and forward their views,
especially if opposed to his own.”

" XXVIL.—ECONOMIC BOTANY.

The Committee consisted of the following members :—
T. Lloyd Williams (Gold Coast),
C. ]. Lewin (Nigeria),
S. T. Phillips (Gold Coast),
A. S, Thomas (Gold Coast).

1.—BREEDING HIGH-YIELDING TYPES OF CACAO.

The Committee’s finding was passed by the Conference as
ConrERENCE FInDING No. q.

2.—SuMMARY oF RESULTS oF CorToN TRIALS IN GoLp COAST.
(a) ToGoLAND ; (b) NORTHERN TERRITORIES.

The following summary of the results of cotton trials in the
Gold Coast was tabled for the information of the Committee ;—

A.—IN THE NORTHERN TERRITORIES.
(a) The following is extracted from a manuscript paper by‘Ca?tain G. C.
Coull, “ The Cotton Industry in the Northern Territories.”
1. In 1gog the Tamale Agricultural Station was opened and cotton
was grown there experimentally until the year 1919-20.
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2. Various varieties of seed were grown and selections made. The
results were as follows :—

Seed. 1912-1313~14|14-1515-16/16-17/17-18[18-19/19~20

Black Rattler unmanured 143 | 85 | 171 | 67| 65| 123 | 175 | 182

Black Rattlermanured..| 140 | 90 | 192 | 245 { 225 | 240 | 312 | 320

Selection 1 .- el — — § — | 38128 | 160 34| 136
,, 2 .. I —_ | - 64 | 204 | 169 | 104 | 304
s 3 . ol = = | — 1373 53] 51| 3429
w4 . A — | — | 258 | 224 | 256 | 136 | 120
R 5 . | - — | — | 243 | 136 144 | 68 | —

3. The highest yield obtained was sizlbs. per acre from a g-acre
manured plot of Upland cotton. From 1920 mo cotton was grown
experimentally.

4. The British Cotton Growing Association was engaged from July,
1910, till March, 1916, in carrying out propaganda among the natives,
distributing seed, buying and ginning. They closed down in 1916
owing to insufficient supplies being offered.

5. In 1925 cotton development was again decided upon and a cotton
ginnery erected at Tamale.

(6) 1926-1927 Season—Propaganda was carried on by the Agricultural
Department and seed distributed free to the natives within a 5o mile radius
of Tamale, 8 tons 13 cwts. being so distributed. The yield was very poor
~information not being available as to the exact figure, and also, owing
to a variety of non-agricultural causes, a considerable porticn of the seed
was either not sown or the harvested cotton not brought to the ginnery to be
purchased. At the Agricultural Station, Tamale, 40 acres were planted
with Allen seed. The yield was very poor, being 18.9 1bs. of seed cotton
per acre, due partly to abnormal heavy rains during the planting season.

(¢) 1927-28 Season.—40 acres were again planted with cotton on Tamale
Experiment Station with Allen seed, which proved to be very mixed.
The highest yield was 551bs. of seed cotton per acre and the average
23.4 lbs. Selection was carried out and seven plants finally selected for
further trial. Three varieties of native cotton (for description of these
see Howes 1926 Year-book) were planted. Two failed entirely and Gum-
manli only gave a yield of 11 lbs. per acre. One of these plants was
selected with a view fo hybridisation.

Propaganda and free seed-distribution was again carried on over the
same area—s§ tons 5 cwts. being distributed—but results were again very
poor, largely owing to non-agricultural causes.

Five native plots were measured and the yields taken. The highest
gave 62.11bs. of seed cotton per acre and the lowest 13.7.

(d) 1928-29 Season.—g3 acres of cotton was grown at Tamale Experi-
ment Station, six varicties on a field scale. The highest yield was g8 lbs.
per acre from a s-acre block of Ishan and the lowest 14 lbs. per acre from
a g-acre block of Allen. The mean yield over the whole Station was 40 Ibs.
per acre,
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Breeding and selection work was carried out on an extensive scale.
Distribution of seed was again carried out and a bonus of 10{- per acre
given for a good stand of cotton. ¢,578 Ibs. of seed were distributed and
351.7 acres were grown. Yields varied from 116 1bs. to 8 lbs. to the acre,
the former yield being on a farm of 15 acres. The average was 35 1bs. of
seed cotton per acre. '

The report on Northern Territories Cotton Development for 19289
season is tabled.

Conclusions—Continued low yields over a number of years are the
main feature of the history of cotton trials in the Northern Territories.

Future Plans—(1)—Breeding and selection work is in hand on a large
scale, and this work has now progressed to the extent that in the forthcoming
season an idea as to whether any materially increased yield will result
should be obtained.

(II)—Many new varieties are being tried out this season, mainly of
American types. Next season some of the better types of Indian varieties
will be tried out,

(III}—Soil conditions and their effect on the low yields are at present
being investigated by the Agricultural Chemist.

(IV)—The incidence of pests and diseases is under investigation.

(V)}—Expansion of tillage and manurial trials at Tamale Experiment
Station,

(VI)—Small trial plots are being laid down in other partsbof the
Northern Territories.

B.—To0GOLAND,

There is a well-established minor industry in Togoland, which was
started in 190o. By the year 1907, 1,205 bales (of 550 pounds) were exported
from the whole of Togoland.

Most of the cotton now goes over the French border, and in 1924,
323,099 1bs. was so exported. The industry is now on a considerably smaller
scale, as the cultivation of food crops is now more profitable,

The variety mainly grown in Togoland is Sonko (Gossypium peruvi-
anum) (1). This cotton sesembles Ishan very closely. In parts of Togo-
land a cotton very similar in appearance to Sonko, but with a kidney type
of seed, is grown. The department is gradually succeeding in stopping
the cultivation of this variety.

The yields of cotton at the two Experiment Stations at Abor and Kpedsu
(both now closed down) are given below :—

Station. Year. Variety. Yield of seed cotton
Ibs. per acre.

Kpedsu .. oo 1923-24 Sonko 110
192425 Sonko 131

do.. Kadean yingba 187

1925~26 Sonko 226

do. [Kadean yingba 340

Abor . ..| 1925-26 Sonko © 140
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The cotton work was then transferred to Kpeve Experimental Station,
and on an area of 1o acres the yields in the 1927-28 season were:—
Sonko 180 Ibs. of seed cotton per acre. o
IShan 219 ’” » I 1 b s
A comprehensive series of trials was laid down in 1928-29, including
tests on Dpew varieties, investigations on tillage, spacing, time of planting,
etc., and this is being repeated this season.

Mr. G. S. Cotterell, whilst investigating the incidence of the cotton
stainer in Togoland (2), laid down sample plots on native farms in various
areas, and has kindly supplied the following figures :— _

The yields are from }-acre plots chosen to be as representative as
possible.

Ve Deme 716 Ibs. of seed cotton per acre (a pure stand).

Ve Hoeme 460 1bs. of seed cotton per acre (after a mixed food crop
had already been harvested the same season).

REFERENCES.

(1) Howes, F. N.  Paper No. XVIII, 1926 Year-book, Gold Coast.
(2) Cotterell, G, S. Bulletin No. 12, Department of Agriculture, Gold
Coast.

3.—BREEDING COTTON-TYPES RESISTANT TO COTTON STAINER.

In General Sessions, Mr. Faulkner called attention to the
magnitude of this work which was irrespective of the magnitude
of the crop, and Mr. Lewin stressed the fact that selection of
improved strains must be done in the districts where the cotton
was to be grown. After slight amendment the findings of the

Sub-Committee were adopted by the Conference as CONFERENCE
Fivping No. 10.

4.—AsExuaL PropPaGATION OF PERENNIAL CROPS.

The findings of the Sub-Committee on this subject were passed
by the Conference as CoNrerENCE FINDING No. 11.

5.—~MEASUREMENT OF AMOUNT AND INTENSITY OF LIGHT IN CACAO
AND O1m. PalM PLANTATIONS AT DIFFERENT PLANTING-
DISTANCES : FORMULATION OF PLANS FOR.

The Committee has perused a paper entitled *“ An indirect
method of measuring the amount of foliage on different blocks of
trees,” by R. A. Taylor—Tropical Agriculturist, Vol. 73, No. 1, -
1929, and is of the opinion that this method is well worthy of trial

as a means of measuring light intensity in cacao and oil palm
plantations,

In General Sessions, Mr. Stockdale called attention to a paper
read at the recent Meteorological Conference, setting forth more
refined methods than those hitherto described. This paper was
* Methods for the photo-electric and photo-chemical measurement
of daylight,” by W. R. G. Atkins and H. H. Poole, published in
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Volume 11, Papers and Discussions, Agricultural Section, Con-
ference of Empire Meteorologists, 1929 (H.M. Stationery Office).
A resolution was adopted as CoNFERENCE FINDING No. 12.

6.—OBJECTS oF THE SHEA PLOT AT YENDI, GoLp COAST.

Mr. Williams submitted the following memorandum to the
Committee ; —

The Shea Plot at Yendi is 23 acres in extent. The country around
Yendi has a large number of shea trees, and this area has been taken from
the bush, all other trees cut out and a pure stand of shea established.

The area has been divided into plots upen which the effects of the
following treatments are being tried—burning, green manuring, hoeing, and
no cultivation at all

A considerable amount is known about the anatomy and morphology
of Butyrospermum Parkii—mainly written by the French—but practically
nothing about it as a commercial crop. Hence the shea plot at Yendi has
been laid down in order to investigate :—

(i) Yields per tree and per acre.

(ii) How these yields are affected by the cultural operations men-
tioned above.

(iti) To investigate the question of whether there are distinct
varieties of Butyrospermum Parkii.

This question is of importance as regards the unsaponifiable matter
in the fat, for it has been suggested that certain types may contain only
a very small percentage of this substance. Trees with varied leaf and
fruit characters have been marked and seed from these trees has been
planted in order to see if they come true to type. Specimens have been
taken to Kew and the question of the existence of distinct varieties has
been discussed. Both' the writer and Mr. Hutchinson, of Kew, are of
the opinion that there are no definite botanical varieties.

(iv) The period from germination to fruiting and the amount of
fruit to be expected from trees of different ages.

Individual yields of a certain number of trees are being taken in
this connection.

It is considered that there is no need for any further botanical work
to be carried out on shea, for

(a) It is a very slow growing tree.

(6 )The yield per tree is very low, so that, leaving out all
questions of transport, etc., it is quite certain that shea will not be
planted on a plantation scale, and hence there is no need for selec-
tion work to be carried out on this crop.

The Conference approved of the Committee’s findings on the
subject of shea. These are recorded as CONFERENCE FINDING
No. 13.

7.~ESTABLISHING STANDARD COLLECTIONS OF Local Foop Crops
FOR SELECTION WORK ON EXPERIMENT STATIONS.

The Sub-Committee’s suggestion on this subject was approved
by the Conference as CONFERENCE FINDING No. 14.
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8.—STATEMENT OF WORK oN O PaLm SeLecTioN IN GoLp
C0AST AND ANY RECOMMENDATIONS FOR MODIFICATION -OF
THE WORK.

The statement is published as Paper No. XIX of the
Conference Papers (Paper XIX, Bull. 20, Dep. Agr., Gold Coast).

The findings of the Committee on this subject are embodied in
item 13 of the records of this Committee.

9.~~THE OIL-PALM VARIETAL PLOTS IN SIERRA LEONE—VALUE AS
CENTRES FOR BOTANICAL AND SELECTION WORK.

The Committee's findings were passed by the Conference as
ConrEReNCE FINDING No, 13, after the original wording had been
considerably altered.

10.~REGULATIONS FOR CONTROLLING IMPORTATION OF PLANTS—
Gorp Coasr.

The Committee considered the regulations at present in force
and decided to make no recommendation.

In General Sessions, Mr. Stockdale proposed that the regula-
tions at present in force in Trinidad and Tobago should be studied
as a model if alterations were contemplated.

11.—PRrorosaLs For STUDY oF LocaL Grasses (FODDER VALUE,
Ecorogy, CARE O PASTURES, CULTIVATION OF FODDERS).

The Committee’s findings were approved by the Conference
as CoNFERENCE FINDING No. 16.

12.,—REPRESENTATION OF DEPARTMENTS OF AGRICULTURE, WEST
AFRICA, AT THE WORLD’S BoTtanicaL CONGRESS, 1930.

The Committee understands that Mr, Lewin has already been
nominated as Nigerian delegate to the World’s Botanical
Congress, 1930, and is of the opinion that, in view of the import-
ance of this assembly and since convenient opportunity for
representation may not recur for many years, a botanist should
be nominated as the Gold Coast delegate.

In General Sessions, the Chairman sanctioned the'ﬁndings on
behalf of the Gold Coast Department of Agriculture.
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13.—Co0-ORDINATION OF BOTANICAL EFFORT.

The Committee’s recommendations were fully discussed by
the Conference and ratified as CoNFERENCE FINDING No. 17.

XXVIII.—AGRICULTURAL CHEMISTRY.

This Sub-Committee consisted of the following members :—
F. J. Martin, Sierra Leone,
K. T. Hartley, Nigeria.
R. Coull, Gold Coast.
H. B. Waters, Gold Coast (present at first sitting).

1.—RESOLUTIONS OF CHEMICAL COMMITTEE, FIRST WEST AFRICAN .
AGRICULTURAL CONFERENCE, 1927.

The Committee reviewed the question of Soil Investigations
in West Africa and were of the opinion that the circular recently
forwarded by the Bureau of Soil Science may be regarded as
acceptable to the Departments of Agriculture in West Africa,

2,~METHODS OF SOIL-SAMPLING AND ANALYS1IS RECOMMENDED BY
CueMicar ComyiTIEE oF FIRst \WEST AFRICAN AGRI-
CULTURAL CONFERENCE, 1927.

The Committee reviewed the methods of analysis recommended
at the last Conference and were agreed that they should stand with
the exception of the classification of soil particles in mechanical
analysis. It is recommended that the classification accepted by
the International Soil Science Congress should be used.

3.~—GEOLOGICAL Basis FOR SolL SURVEY WORK.

The Committee was of the opinion that a geological basis was
unsuitable as a basis for soil survey in tropical countries on
account of the very great effects of temperature and rainfall on
formation of soil types.

4.—So1. Maps FOR EXPERIMENT STATIONS.

Soil maps for experimental stations should prove of great value
and the determinations agreed upon for general soil survey work
should always be made. Any other determinations depend upon
the problems to be investigated at individual stations and should
be decided py the officers concerned, e.g., salts and -thelr nature on
irrigation stations, nitrogen, phosphorus and potassium determina-
tions for fertiliser trials, The Committee considers that work of
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this type would result in the setting up of standard types of soil
whose response to cultivation is known. It would then be possible
in the case of unknown soils whose profiles and laboratory
characteristics agree with standard types to make reasonably valid
inferences as to their behaviour on cultivation.

5.—ADSORPTION OF BASES BY LocaL Solts.

The Committee was of the opinion that work on’ adsorption of
bases by local soils might be of value and should be undertaken
if it appears that it would assist in the solution of specific
agricultural problems.

6.—WATER-TABLE MaPs, LATERAL ErrFect oOF DRAINS ON
Moisturg, TEST-WELLS AND BORINGS.

Information with regard to the water-table and degree of
moisture in soils is very valuable, but methods of measuring lateral
effects of drains and deciding on what test-wells and borings are
necessary would depend on local conditions.

7.—CoMPOSITION OF DRAINAGE WATERS 1SSUING FROM CULTI-
VATED FIELDS.

The Committee discussed various methods of obtaining
samples of drainage waters and decided that properly constructed
lysimeters would be necessary. The Committee hesitated to
formulate any general plan and expressed the view that these
should only be constructed when some definite agricultyral
problem renders it necessary to obtain information as to losses by
leaching.

8.—~VALUE oF REGULAR ANALYSIS OF RAIN-WATER.

The Committee could see no immediate application of the results
of the regular analysis of rain-water.

9.—Foop VALUES oF LocAL FODDER-GRASSES.

The Committee understands that this matter is now being
investigated by the Veterinary Departments of the Gold Coast
and Nigeria and considers it unnecessary to formulate any
specific plans.

10.—COMPOSITION OF THE MiLk oF LocaL BREEDS oF CATTLE.

11.—HCN-ConTeNT oF Locar Cassavas.

1

12.~ALKALOID CONTENT OF COFFEE VARIETIES, =
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13.—COMPOSITION OF PALM-5aP,

14.~~NATURE AND AMOUNT OF UNSAPONIFIABLE MATTER IN SHEA
Far.

15.—CHEMICAL CONTROL OF MILLING : (a) LiMes, (b) Rick, (c)
SuEa Far, (d) O Parym Fruir.

16.—ADCO TRIALS WITH SISAL-WASTE, PERICARP-FIBRE, DRIED
LEAVES, ETC.

The Committee agrees that the problems indicated in items
10 to 16 are of great interest and should be undertaken as the need
for information arises. Various methods of attacking these
problems were discussed in detail, but it was considered that the
working out of the necessary plans for any individual investiga-
tion is essentially a matter for the local Department concerned.

17.—INDICATOR PROPERTIES OF CACAO-RED,

The Committee was unaware of any information with respect
to the indicator properties of cacao-red which could be utilised in
connection with the work of the Inspectorate.

18.—ORDINANCE FOR CONTROLLING THE (QUALITY OF FERTILISERS
IMPORTED INTO WEST AFRICA.

The Committee submits the following outlines of an Ordinance
for controlling the quality of fertilisers imported into West Africa,
but wishes to record that in their opinion the time has not arrived
when such an Ordinance is necessary.

Definition.—Fertiliser; any substance offered for sale for the
purpose of application to the soil to increase the yield of crops.
Provisions :—
(a) Prohibition of import or sale of fertilisers unless
" accompanied by a statement of the percentage of each of the
constituents potassium oxide, phosphoric anhydride and
nitrogen.

(b) Power to Governor to appoint persons as inspectors
of fertilisers.

(¢) Power to Inspectors to take samples of fertilisers
imported or offered for sale. Samples to be divided into three
equal parts and bottled and sealed. One sample to be sent
to analyst, one given to vendor and one retained by inspector.

(d) Any person importing or selling a fertiliser which is
found on analysis to be deficient by more than -5 per cent. of
the declared percentage of any constituent shall be liable to
prosecution,



ReporTS OF COMMITTEES. . 63

(¢) Penalties under (a) and (d).

"(f) Power to Governor in Council to make orders and in
particular to specify methods for sampling and analysis.

In connection with Items 1 to 18 above, the Committee
formulated resolutions for the consideration of the Conference.
These were passed in General Sessions as CONFERENCE FINDINGS
Nos. 18, 19 and 20.

19.—LATERITIC SOILS.

After discussion of the paper laid on the table the Committee
was of the opinion that further information about lateritic soils
was desirable, but thought that work on fundamental problems
would not normally be undertaken by local Agricultural Depart-
ments. It is suggested that the Conference should consider the
necessity for such work and the means by which staff and facilities
can be provided.

In General Sessions, the Chairman complimented Dr. Martin
on his work on lateritic soils which he considered to have many
important bearings on agricultural practice and which therefore
fell within the province of Departments of Agriculture. Dr.
Martin replied that routine departmental work precluded adequate
attention to this subject. A resolution was then passed by the
Conference as CONFERENCE FINDING No. 21,

XXIX.—AGRICULTURAL ECONOMICS.

» Present :
Mr. A. W. Paterson, Gold Coast.
Mr. H. G. Poynter, Nigeria.
Mr. J. M. Dunbar, Gold Coast.
Mr, F. Pyatt, Gold Coast.

** Agriculture '’ has been very ably defined by Sir Henry
Rew, K.C.B., as *‘ the utilization of the natural fertility of the
soil for production of commodities serviceable to man.” Agri-
cultural economics is the study of the business side of agriculture
and is concerned with WHy rather than How a crop is grown.

The majority of the failures of schemes of agricultural develop-
ment can be definitely traced to lack of knowledge and apprecia-
tion of local conditions, customs and habits rather than to any
deficiency of technical knowledge.

The recommendations of the Committee were submitted to the
Conference and were approved as CONFERENCE FinDinGs Nos. 22,
23, 24, 25 and 26.

5
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_ A further resolution was put forward by the Economics Com-
mittee with regard to the Imperial Agricultural Conference,
1932 i — .

This Conference considers the subject of Agricultural
Economics is of growing importance and that the possible
need for the establishment of an Imperial Bureau should be
borne in mind.

In General Sessions, Mr, Stockdale stated that at the last
Imperial Agricultural Conference this subject was discussed and it
was decided that the study of Agricultural Economics was not
sufficiently advanced to merit the formation of an Imperial Bureau.
Mr. Faulkner said that the results so far obtained were not applic-

able to a system of peasant industry, and so were of little value to
Nigeria.

Mr. Stockdale suggested an amendment which was passed as
ConrFERENCE FInDING No. 27.

XXX.—AGRICULTURAL ENTOMOLOGY.

The Committee consisted of :— .
Mr. G. S. Cotterell, Gold Coast.
Mr. E. Hargreaves, Sierra Leone.

The Committee very much regretted the absence of a Nigerian
Entomologist as a representative to this Conference.

1.—CONSIDERATION OF RESOLUTIONS CONCERNING AGRICULTURAL
ENTOMOLOGY PASSED BY THE FIRST WEST AFRICAN
AGRICULTURAL CONFERENCE, 1927.

Resolution 2 at 1927 Conference.

Mr. G. S. Cotterell was commissioned to visit Fernando Péo
and San Thomé. The tour was extended to include the cacao
producing areas of the Belgian Congo.

Conclusions reached are embodied in a paper on the table.
(Paper No. XIV in Vol. 11; Bull. No. 20, Dep. Agr., Gold
Coast).

Resolution 3 at 1927 Conference.
Co-operation has been established.

In General Sessions, Mr. Cotterell outlined his visit to
Fernando Pdo and San Thomé and the results accruing therefrom.
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3.—REPRESENTATION OF WEST AFRICAN DEPARTMENTS OF AGRI-

CULTURE AT THIRD IMPERIAL ENTOMOLOGICAL CONFERENCE,

(a) Para. 3 of the Secretary of State's Despatch to His Excellency the
Governor dated 22nd March, 1929, states:—

“ The experience of the previous two Conferences has proved that
such meetings of members of the entomological services in all parts of
the Empire are of the utmost value, and the Managing Committee of
the Bureau are anxious that the Conference to be held in 1930 shall be
as successful as its predecessors. I feel sure that you will agree as
to the many useful purposes which these meetings can fulfil, and I trust
that your Government will find it possible to accept this invitation to
be represented.”

(b) Recommendation of the Imperial Agricultural Research Conference,
October, 1927 {(para. 215 of the Report), reads as follows:—
“215. QUINQUENNIAL CONFERENCE.

“In view of the importance of obtaining adequate representation
of entomologists at the Quinquennial Conference of Entomologists of
the Empire arranged by the Imperial Bureau of Entomology, this
Committee very strongly recommend that each entomological service
in the Empire should be represented by an entomologist at every such
Conference. LWt

The Committee strongly upholds the above recommendations.

The following resolution was made by the Committee :—
** This Committee considers that each Colony should be
represented at Imperial  Entomological Conference by
Entomologists.”

In General Sessions, the words ‘‘ whenever possible ”’ were
added and the resolution adopted by the Conference as Con-
FERENCE FINDING No. 28.

3.—NEED FOR FARLY PREPARATION BY EACH DEPARTMENT OF A
Haxpsoox ox LocaL Crop PESTS.
The Committee’s findings were passed by the Conference as
Coxrerence Finping No. 29.

4.—PREPARATION ©F PLANS AND ESTIMATES FOR A BREEDING
LaBoRaTORY FOR ARTIFICIAL DISTRIBUTION OF EUPHORUS
IN THE GoLp CoAST.
The Committee’s opinions were passed by the Conference as
Coxrerence Finping No. 30.

In General Sessions, Mr. Cotterell explained that a start had
been made on this problem in the Gold Coast, but the work had
been purely experimental. Mr. Stockdale said that he hoped that
too much expense would not be incurred until the possibilities of
control by cultural methods had been fully explored. The
Chairman stated that the agricultural aspects of the question had
been considered and that Mr. Cotterell’s experiments were on &
modest scale.

[

A
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5.~TEST WINDEREAKS FOR CONTROL OF SAHLBERGELLA ON
Gorp Coast Cacao FaRMS.

The Committee’s recommendations were approved by the
Conference as ConFERENCE FINDING No. 31.

6.—PRoOPOSALS FOR TESTS BY THE DEPARTMENTS OF METHODS OF
MANURING AND CULTIVATION AS MEANS OF SAHLBERGELLA
CONTROL.

In General Sessions, Mr. Stockdale stated that, as certain trees
appeared to bear some kind of resistance to attack, the propagation
of this type of tree merited investigation. He also questioned the
efficacy of any particular type of manure as a control of
Sahlbergella, and suggested that special mention of potash
should he deleted from the Committee’s finding. This was done
and the resolution passed as CONFERENCE FINDING No. 32.

7. —FORMATION OF PROPOSALS FOR THE CoONTROL oF COTTON-
STAINER IN TOGOLAND.

The Committee’s remarks were approved by the Conference as
Coxrerence Finping No. 33.

8. —STUDY OF LIFE-HISTORIES OF ACHAEA AND OTHREIS—PRO-
POSALS FOR AN EARLY PrROVISION OF FACILITIES FOR.

In General Sessions, Mr. Cotterell, in reply to a question from
Mr. Stockdale, stated that the fruit-moths had been observed in
almost every citrus-producing area of the Colony. Mr.
Hargreaves mentioned that these pests had been reported in
Sierra Leone.

The Committee’s findings were approved by the Conference
as CoNFERENCE FINDING No. 34.

9.—MEMORANDUM ON PossiBLE METHODS OF CONTROLLING THE
Cora WEEVIL.

The Committee’s memorandum was approved by the Con-
ference and recorded as CONFERENCE FINDING No. 35.

10.—MEMORANDUM ON POSSIBLE METHODS OF PREVENTING MoOTH
axp WEEVIL IN STORED Cacao.
The Committee’s findings were approved by the Conference
and recorded as CONFERENCE FINDING No. 36. The table referred
to in that finding is given on page 67.



ADULT WEEVIL INFESTATION OFF DRYING CACAOQO.
Mean No. of Adult Weevils caught.
Mean
weight | No. of
of Samples Remarks.
Samples
1st 2nd 3rd 4th sth 6th 7th p 8th oth 1oth
day. | day. | day. | day. | day. | day. | day. | day. | day. | day.
AwURI DISTRICT.
Mat Platforms .. 97 Ibs. 10 d<7 30 4-7 2.7 47 3-8 34 25 30 2:0
Wooden Trays .. 30 ,, I 1-0 30 oo oo oo 170 130 30 oo 00
Concrete Platforms 28 2 o0 o0 o-0 00 — — — — —_ — | Removed as dry
after 4 days.
Iron Sheets 20 ,, 1 2-0 I-0 o-o o0 — —_— — _ — — do.
KroBo DiIsTRICT.
Mat Platforms .. 308 1bs. 5 oo 92 148 156 8-8 — — — — —_ Removed as dry
after 5 days.
Sliding Trays
{(Model Fermentary)..| 207 ,, 5 oo 1-6 1-4 4-8 32 2-2 33 o5 o2 o0
Concrete Platforms 270 ,, 5 o-0 o-c 0o o-c ©-0 o0 —_— — — —_ Removed as dry
after 6 days.

'SHILLINKO)) 40 SLH04TY

9
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11.—CRITICISM AND PROPOSALS FOR IMPROVEMENT OF THE GOLD
Coast Prant PESTS ORDINANCE.

The Committee’s recommendations were approved and
recorded as ConrERENCE FINDING No. 37.

12.—~GAPS IN KNOWLEDGE OF AFFINITIES oF Locar Crop PEsTs—
FORMULATION oF PROPOSALS FOR FILLING.

The Committee’s resolution on this subject was adopted by the
Conference as CONFERENCE Finping No. 38.

13.—VALUE oF ARTIFICIAL CONTROL OF INSECT PESTS IN WEST
AFRica.

In General Sessions, the Committee’s refolution was fully
discussed and largely reworded. It was finally accepted as
Conrerence Fivpvg No. 39. : '

XXXI.—METEOROLOGY,

This  Sub-Committee was composed of the following
delegates : —
Mr. N. P. Chamney (Gold Coast).
Mr, H, W."Moor (Gold Coast).
Mr. W. B. Dowson (Nigeria).
Mr. J. T. H. Stein (Gold Coast).

An agenda paper containing sixteen items had been prepared
and the Committee proceeded to deal with them in order,

1.—PROPOSALS FOR DISTRIBUTION OF STATIONS OF VARIOUS
ORDERS IN BRiTISH WEST AFRICA.

Mr. Chammey pointed out that at the Conference of Empire
Meteqrologists in London (August, 1929) first-class stations for
the Gambia and Sierra Leone were proposed in connection with
airship routes and that the appointment of a meteorological officer

“to Nigeria was contemplated. This would lead to the establish-
ment of a first-class station there. With regard to the Gold Coast,
the station at Accra is already nearly of that order and with little
cost could be made so.

In General Sessions, Mr. Faulkner (Nigeria) emphasized that
records from all stations must be reliable, and suggested that, in
order to obviate delays in the collection of records and correction
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of errors, a telegraphic system should be substituted for the postal
service. The Chatrman mentioned that telegraphic methods were
emploved in the Gold Coast.

The Committee’s resolution was passed by the Conference as
ConreRence FINDiNG No. 4o.

2.—INTERCHANGE OF INFORMATION WITH NEIGHBOURING FOREIGN
COLONIES.
Mr. Chamney pointed out the difficulties which had been
experienced in obtaining information in the past.

In General Sessions, Dr. Martin (Sierra Leone) pointed out
the difficulty in Sierra Leone and the Gambia of providing staff
adequate for this work. The Chairman remarked that of all
meteorological records those of rainfall are generally of vital
importance.

The Committee’s resolution was passed by the Conference as
CONFERENCE FINDING No. 41.

3.—PROPOSALS RE INVESTIGATIONS NEEDED INTO CORRELATION
BETWEEN CLIMATIC FFACTORS AND CRoPS IN BriTisH WEST
AFRICA.

The influence of the climate on crops growth was discussed and
it was agreed that very little was definitely known about this sub-
ject with regard to tropical crops. The Committee passed the
following resolution for submission to the Conference :—

* That determination of all meteorological factors con-
trolling crop production in West Africa is esseutial.”

In General Sessions, the Chairman remarked that this pro-
gramme was very wide and suggested that the resolution be
amended to deal only with the major perennial crop of each
Colony. This amendment was adopted by the Conference as
CoNFEREXCE FINDING No. 42, but Mr. Lewin maintained that all
the proposals of the Meteorological Sub-Committee were too
ambitious and would entail undue diversion from normal work.
Mr. Stockdale questioned the value of a mass of meteorological
statistics of which few had a direct bearing on farming practice.
He suggested that records should be made to throw light on
particular problems, as, for example, humidity in relation to cacao
cultivation in the Gold Coast. The Chairman stated that there
was a definite lack of meteorological data in the Gold Coast, but
asked the visiting delegates to indicate any parts of the resolutions
which were distasteful to them. '
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4.—EXPLORATION OF PossIBILITY OF CROP WEATHER FORECASTS.

The.basis of crop weather forecast systems in the United
Kingdom and United States was explained and such investigation
as had been carried out on the Gold Coast was outlined. The
Committee decided that in the absence of full information with
regard to Item 3 above it was not possible in the time allotted to
make a programme of investigation.

In General Sessions, Mr. Sampson said that in his experience
headquarters of departments were often situated in positions not
typical of the area they surveyed, therefore the meteorological
records collected at head offices did not give a true picture of the
climatic conditions of those areas. The Chairman observed that

in the'Gold Coast meteorological factors had been found to enter
into almost every branch of departmental work.

The Committee’s resolution was passed by the Conference as
ConFERENCE FINDING No. 43.

§5.~—FURTHER INVESTIGATIONS ON CORRELATION BETWEEN HUMIDITY
IN AIR AND MOISTURE IN PRODUCE.

Past work by Messrs. Scott and Dade was tabled and discussed
and the investigation undertaken in Takoradi sheds was outlined.
The necessity for dealing with cola and copra was emphasized and
attention was paid to the diminution in market value of crops,
notably copra, which suffered in appearance even though no
damage might be done to the product.

The Committee passed the following resolution for submission
to the Conference :—

‘“ That, to safeguard the quality of produce for export,
this Committee advocates early commencement of work on the
determination of the amount of moisture which in each pro-
duct may be considered the damage-point with regard to
mould.”

In General Sessions, the Chairman drew attention to the work
of Messrs. Dade and Scott in connection with the relation of
moisture in cacao to the humidity of the atmosphere.

Mz, Faulkner submitted the following omnibus resolution—to
cover all the findings of the Meteorological Sub-Committee :—

(@) That the collection and publication of meteorological
records in West Africa should be the business of the
Agricultural Departments.

(b) That provision be made for maintenance of accurate
up-to-date records and that reports should be telegraphed to

the headquarters daily.
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(¢) That the Colonies agree upon standard methods of
recording. .

(d) That phenological relationships merit investigation
in West Africa.

The Chairman asked that delegates would consider the remain-
ing resolutions of the Meteorological Committee one by one. Mlr.
Faulkner's resolution was passed by the Conference and recorded
as CONFERENCE FINDING No. 44.

6.—PROPOSALS FOR ANNUAL PREPARATION AND ISSUE oF WEST
AFRICAN WEATHER MAPS,

The most important of these was shown to be that of
““ isohyets "’ and it was agreed that problems of safeguarding
cacao areas from encroachment by savannah was bound up in
production of such maps. The study of the weather conditions of
these Colonies would be much easier and of greater value when
their relation to the whole was worked out.

The Committee passed the following resolution for submission
to the Conference :—

** That the preparation of West African weather maps for
agricultural purposes be commenced at once by collaboration
between agricultural officers concerned with meteorological
work in each Colony.”

The Conference allowed this resolution to stand as a findin of
the Sub-Committee.

7.~CONSIDERATION OF THE FEASIBILITY OF OBTAINING HIGH
ALTITUDE WIND RECORDS.

The methods of obtaining these records were explained by
Mr. Chamney, but the Committee were of opinion that in view of
the limited funds available there were more urgent matters requir-
ing attention. They considered that the question was not urgent
from an agricultural standpoint.

The Conference allowed this to stand as a finding of the Sub-
Committee,

8.—OUTLINES OF INVESTIGATIONS INTO THE DETERMINATION OF
EFFecTivE RAINFALL.

A memorandum giving outlines of the work done on this sub-
ject by various investigators was tabled. A lengthy discussion
ensued and, while it was agreed that most of the formule advo-
cated were quite inadequate in that they did not take all the factors
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into consideration, yet the cost and time employed in adequately
studying the question would not be justified. The problem was
one for scientific institutions rather than for local Departments of
Agriculture. They considered that the * degree of wetness "
gave a sufficiently accurate picture for practical purposes.

The following resolution was made by the Committee :—

“ That, in view of the fact that total figures for rainfall
are not a sufficiently accurate indication of the effect of that
rain, investigations should be undertaken, where practicable,
to find the value of the variables governing this effect.”

The Conference allowed this resolution to stand as a finding
of the Sub-Committee.

.

9.—INVESTIGATIONS INTO FACTORS CONTROLLING SUDDEN WEATHER
Frucruations on THE Gorp COAST.

The variability of the incidence of the Harmattan with regard
to the fact that this is governed by a fixed phenomenon, i.e., the
‘" passage "’ of the sun, was discussed, but no explanation could
be offered. The knowledge available with regard to the incidence
and forecasting of tornados and line-squalls was detailed and it
was found that the main line of investigation was a widér area of
wind records.

The Committee framed the following resolution for submission
to the Conference :~~«

*“ That this Committee recommends wind records to be
taken at certain points in the Northern districts of the Colonies
to determine the variation in levels of the N.E, and S.W.
wind zones.”

The Conference allowed this resolution to stand as a finding of
the Sub-Committee.

10.—MAJOR METEOROLOGICAL FACTORS GOVERNING THE DISTRI-
BUTION OF LoOCAL Prant DiISEASE—PROGRAMME OF
INVESTIGATION.

The meteorological factors concerned were outlined in a memo-
randum taken from a paper read by C. E. Forster at the Conference
of Empire Meteorologists. The Committee, however, felt that, in
the absence of any mycologist at the Conference, the question of a
programme of investigation could not be dealt with.
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The Committee passed the following resolution for the con-
sideration of the Conference :—

* That collaboration between agricultural meteorologists
and mycologists is highlyv desirable and provision of appro-
priate instruments at required points should be part of the
former officers’ duties.”

This resolution was not passed by the Conference, as it was
considered that this subject had been covered by Mr. Faulkner’s
omnibus resolution (given under Item 3).

11.—THE HYGROSCOPICITY OF RAW PRODUCE IN RELATION TO THE
ATMOSPHERE,

Mr. Chamney pointed out that this had been dealt with partly
under Item 35, but that he had purposely divorced the question of
the relation of humidity in the air to storage of produce from that
of its relation to produce in the course of preparation. The Com-
mittee then discussed the question of adequate drying of produce
in some detail especially in regard to correlation between hours of
sunshine and qualitv of resulting produce. The rate of drying
appeared to be of prime importance in regard to appearance of
the product and mould content.

The Committee passed the following resclution for submission
to the Conference :—

* That the meteorological factors concerned in the drying
of produce for export be studied and the optimum conditions
found for each crop.”

This resolution was not passed by the Conference, as it was

(]onsidered that this subject had been adequately dealt with under
tem §.

12.—ARRANGEMENTS PROPOSED FOR ENSURING EXACTITUDE OF
METEOROLOGICAL QBSERVATIONS.

Outlined proposals were submitted by Mr. Chamney and dis-
cussed at length,

The Committee passed the following resolution for the con-
sideration of the Conference :—

** That this Committee advocates uniformity of exposure
of instruments, periodic inspection of stations by a qualified
officer and a supply of duplicate instruments at each station
1o ensure continuous and exact records.”

The Conference did not pass this resolution, as it was con-
sidered that the subject had been covered by Mr. Faulkner's omni-
bus resolution (given under Item 3).
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13.—PROBLEMS OF LOCAL METEOROLOGY AWAITING SOLUTION.

Problems awaiting solution in the Gold Coast were submitted,
but the Committee did not feel justified in attempting solution.
The Committee framed the following resolution for the con-
sideration of the Conference :—
** That local problems of meteorology can best be solved
by collaboration between officers concerned.”

The Conference allowed this resolution to stand as a finding
of the Sub-Committee.

14.—Discussion oN THE EFFECT OF CLIMATIC FACTORS ON THE
CHARACTERISTICS OF SOIL.

A summary taken from a paper by Dr. Martin submitted to
the Conference of Empire Meteorologists was tabled and dis-
cussed. It was suggested that, as a certain amount of work was
now being done on soils in West Africa, correlation between
meteorological factors and soil characteristics in various parts of
West Africa was necessary.

The Committee framed the following resolution for the con-
sideration of the Conference :—

““ That accurate meteorological data should be provided
to assist soil workers dealing with agricultural problems in
the tropics.”

This resolution was not passed by the Conference, as it was
deemed to be covered by Mr. Faulkner’s omnibus resolution
{given under Item 5).

15.~METHODS OF MODIFICATION OF CLIMATE BY LOCALIZED
ARTIFICIAL DEVICES.

The question of shade trees, wind-breaks and afforestation were
dealt with in regard to modifying the effect of insolation, wind
and rainfall. The Committee considered the deforestation of
West Africa by the system of shifting cultivation of pnmary
importance and discussed this aspect at length.

The Committee framed the following resolution for the con-
sideration of the Conference ;—

“ That this Committee regards with apprehension the
diminution of areas under forest in West Africa and advocates
the closest study of the change in meteorologlcal conditions
with a view to suggesting protective measures.’

The Conference allowed this resolution to stand as a finding
of the Sub-Committee.
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16.—C0-ORDINATION OF EMPIRE METEOROLOGY BY MEANS OF THE
BUREAU SYSTEM.

The following resolution passed at the Conference of Empire
Meteorologists on this subject was read and discussed :—

BUREAU OF AGRICULTURAL METEOROLOGY.

“ The Conference has very carefully considered the question of the
establishment of a Clearing Station for information on methods and results
of agricultural meteorological work. The following existing bureaux
already, or will shortly, centralise information regarding the problems of
the agricultural meteorological research worker, so far as their respective
sciences are concerned, viz., the Imperial Bureaux of Soil Science, Animal
Nutrition, Animal Health, Animal Genetics, Entomology, Mycology, Plant
Genetics (both general and herbage crops), Agricultural Parasitology and
Fruit Production. The bulk of agricultural meteorological research work
is probably covered by these bureaux.

At the same time, it would be very convenient if all the information
on the subject could be focussed at some one centre. Such centralisation
of information with subsequent distribution would be useful both to the
agricultural meteorological research worker and also to the worker in
pure meteorology, but especially to the latter.

With a view to obtaining experience which will prove useful as a guide
to the Imperial Agricultural Research Conference of 1932 in considering
the question, this Conference would be glad if the Ministry of Agriculture
and Fisheries could develop the work it is already doing in this connection,
and could obtain from the existing bureaux and from other sources, informa-
tion on the methods and results of agricultural meteorological research, and
could issue this information regularly to workers in agricultural science and
pure meteorological science throughout the Empire.

This recommendation should not be taken as in any way pre-judging
the issue for the Imperial Agricultural Research Conference of 1932.”

The Committee framed the following resolution for- the con-
sideration of the Conference :—

* That this Committee endorses the recommendation of
the Conference of Empire Meteorologists, 1929, relative to
the establishment of a Bureau of Agriculturah Meteorology.”

This resolution was allowed to stand by the Conference as an
opinion of the Sub-Committee,

XXXII.—INSPECTION AND CERTIFICATION OF
EXPORT PRODUCE.
Minutes of meetings held at Head Office, Department of
Agriculture, from 16th to 20th October, 1929.
The following members were present :—

Capt. J. M. Wingate, Gold Coast.
Mr. W, R. Hudson, Gold Coast (present at first sitting).
Mr. E. D. Hill, Gold Coast,
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The following were absent : —

Delegate from Nigeria.
Delegate from Sierra Leone,

This Sub-Committee regrets that it was not possible for visitors
to attend discussions on matters of common interest and express
opinions on matters of outside interests on which their views were
required.

1.—POSITION REGARDING DEPARTMENTAL INSPECTION OF EXPORT
PRODUCE IN THE GOLD COAST.

Cacao and FPalm Kernels are the only two exports examined at present.
Copra, Cola and Palm Oil will be examined in the near future.
’

Cacao Examination and Certification commenced January, 1926. Palm
Kernel Inspection commenced in April, 1929. In 1928-29, 235,213 tons
Cacao examined and 85,356 samples were taken. Number of Certificates
issued to shippers was 2,623 for that period.

Since the inception of Palm Kernel Inspection 2,367 tons have been
examined and 117 Certificates issued. Tables of figures showing defects
since inception of examination of Cacao and Palm Kernels were given at
the request of the Accra and Eastern Province Chamber of Commerce; these
figures are mot published, as they are regarded as confidential.

TYPES OF CERTIFICATES ISSUED,

Cacao.—1, Certificate of analysis of a specific shipment giving three
classifications :—

Form I. General analysis of all defects (used chiefly for departmental
use).
,» II. Figures for Liverpoeol standard.
,» IIL Figures for American standard.

2. A “ Separate " of any of the above forms.

3. A Report on Cacao in store—issued to owner for guidance as tc
purity of any particular bulk.

'

Palm Kernels.—A Certificate giving a general classification of defect.

PORTS OF INSPECTION AND TONNAGE OF CACAO EXAMINED FOR 1g28-2g.

Accra cee oL ... 103.289 toms.
Winneba ... .. 26072,
Saltpond ... o 17,685
Cape Coast .
Elmina e e e BI04,
Takoradi ... . .. 77,860
Total ... ..o 235,000 tons.
e———

Tonnage examined for 1928-29 equalled tonnage shipped.
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STAFF.
Head Office Superintendent-in-Charge, Plants and  Produce
Inspectorate.
Accra (Port) 1 Inspector of Plants and Produce.

2 Assistant Inspectors of Plants and Produce.
4-12 Labourers,

Winneba 1 Inspector of Plants and Produce.
1 Assistant Inspector of Plants and Produce.
2-6 Labourers.

Saltpond 1 Inspector of Plants and Produce.
Cape Coast } i Assistant Inspector of Plants and Produce.
Elmina 2-6 Labourers.

Takoradi 1 Inspector of Plants and Produce.
1 Assistant Inspector of Plants and Produce.
4-10 Labourers,

2.—VOLUNTARY AND COMPULSORY INSPECTION.
A voluntary sysiem is practised in the Gold Coast. The expenditure
entailed in examination and inspection is borne by Government.

At first any system of inspection by Government was opposed by
merchants, but now that Certificates issued are recognised by insurance
companies in England and by manufacturers in Europe and America it
would appear that the compulsory system will in time be advocated by the
merchants themselves. -

Under a compulsory system a revenue would be received from the
inspection and this revenue would be sufficient to cover expenditure of
inspectorate.

The voluntary system was advisable at first to gain the confidence of
merchants and growers.

Under compulsion bags and containers would be sealed, which would
add value to Certificates.

The following resolution was made :—

This Committee has gone into the question of inspection
both voluntary and compulsory, and is of opinion that to sub-
stantially improve the quality of West African exported pro-
duce the use of the compulsory system is essential.

In General Sessions, the Chairman proposed that this resolu-
tion should be submitted as a resolution of the Gold Coast Depart-
ment of Agriculture, as the method of working had not yet been
evolved. Mr. Stockdale asked whether the resolution would not
be strengthened if it received the support of delegates from other
Colonies where compulsory inspection was already in being. Mr.
Faulkner said he agreed with the resolution, but considered that
with compulsory inspection it was essential to establish an advisory
committee including merchants’ representatives and to extend the
scheme from the ports, .

The resolution was then amended and passed by the Conference
as ConreReNCE FINDING No. 45.
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3-—RELATION OF CERTIFICATION TO (a) MARKET STANDARDS ; (b)
INSURANCE, AND (c) ADVANCE CONTRACTS.
(@) Market Standards.
Present grading in Gold Coast conforms to—

(1) quuirements under American Food and Drugs Act.

(2) Liverpool Standard of Purity.

So far this standard bears no relation to ordinary market standards.

(&) Insurance.

It is understood that Departmental Certificates are being used for
insurance purposes. Underwriters in United Kingdom are prepared to
insure cacao against rejection into the United States of America on Gold
Coast Certificates.

(¢) Advance Conlracts.

A recognised system of produce inspection would appear to be conducive
to advance contracts, as certification ensures a standard of quality. Where
no system of certification exists contracts made in advance are definitely of a
speculative nature. When inspection is controlled by a Government Depart-
ment it might be conducive to the making of forward contracts.

Forward contracts considerably reduce selling charges, such as storage,
inspection, insurance on stored produce and freight.

Any system which would tend to increase tbe mumber of advanced
contracts made would be advantageous to grower and manufacturer alike.
Tt would be understood by merchants, however, that any Government scheme
of inspection and certification has as its main object the improvement in
quality of produce exported, but Government could be in no way concerned
in matters of arbitration.

The Committee passed the following resolution for the con-
sideration of the Conference :—

This Committee considers that examination and certifica-
tion of produce for export has definite relationship to (a)
market standards, (b) insurance, and (¢} advance contracts,
and that this relationship is conducive to the improvement in
quality of the produce and tends to decrease market charges.

In General Sessions, Mr. Faulkner suggested that the words
“or sealing” be inserted after the words ‘ examination and
certification. This was agreed to.

Mr. Stockdale questioned the suitability of the term ** market
charges.” The Chairman quoted as an example of such charges
the expenses incurred in reconditioning cacao at Rotterdam for
the American market. Captain Wingate claimed that a system
of certification would reduce market charges since forward con-
tracts would be made, thus obviating charges for brokerage and
storage. Mr., Faulkner suggested that the words ‘* facilitate
market operations ' be substituted for the words ‘‘ decrease
market charges.”

The resolution was then passed by the Conference, as amended,
and recorded as CoNrFERENCE FINDING No. 46.
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4—F.A.Q. axp F.F.A. MaRKET STANDARDS OF CACAO.

The demand for cacao products has increased considerably in the last
ten vears, but market standards for West African cacao F.A.Q. (fair average
quality) and F.F.A. (fair fermented Accra) instituted years ago have not
advanced with the times,

It is felt that such an antiquated system of market standards for cacao
should be made to conform with the Raw Produce Import Regulations of
the various consuming countries in the same way as tobacco, cotten, etc.

The Committee passed the following resolution for the con-
sideration of the Conference :—

This Committee considers that the market standards for
cacao F.A.Q. and F.F.A. are totally inadequate and
strongly advocates that manufacturers and merchants be com-
municated with, with a view to having these standards revised
and consequently improved.

In General Sessions, Mr. Findlay said that this question had
arisen in Nigeria, and while on leave he had interviewed brokers
and manufacturers with a view to establishing a uniform standard
of grading. He discovered that the merchants experience the
same difficulty as was found here with regard to classification of
purple beans, but that classification depended on the state of the
market. Although the standards of the manufacturers and brokers
differed slightly they understood each other’s requirements and
desired no change, but this fact need not deter the Conference
from passing the resolution.

Mr, Faulkner considered that according to Liverpool standards
the term ‘‘ Slatey ** was loosely used. A purple bean with a
good break was passed as well fermented. The Chairman quoted,
as an example of the confusion obtaining at present, the case of
French buyers in Togoland who prefer slatey beans for the manu-
facture of dark chocolate. AMr. Fishlock further illustrated the
point by quoting the remarks of a prominent chocolate manu-
facturer in England that slatey beans were not regarded with such
disfavour as weevilly or mouldy beans,

Mr. Findlay proposed that the resolution should be amended,

and in this form it was passed by the Conference as CONFERENCE
Frxping No. 47.

5.—BEGINNINGS oF Propuct (Raw) INspEcTioN I UNITED
Kixpoy.

‘To estimate the amount of deterioration which raw produce must be
subject to in the various stages of tramspert, i, from grower to manu-
facturer, it is necessary to be in possession of accurate data taken at the

6
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various stages of such transport. To achieve this it is evident that a
complete history of the produce must be known which would involve :—
(@) Sampling up-country.
(6) Sampling at port.
(¢) Sampling at destination.

Granted that a system of sampling is practised up-country and at the
ports, there still remains the deterioration which accrues from such primitive
methods of shipping such as at Accra, Saltpond, etc,, and also to the
unsatisfactory method of storage on board ship.

The following resolution was made :—

In order to complete the history of cacao consignments
to the United Kingdom, this Committee recommends that an
officer be posted to the port of Liverpool to supervise the
examination of cacao on arrival at that port and to do the
necessary investigational work there.

In General Sessions, the Chairman suggested that all West
African Colonies could benefit. Under the auspices of the
Imperial College of Science, work of this nature had already been
commenced on shipments to London, but for the extension of this
work to Liverpool shipments another officer would be needed
there. An officer at Liverpool could also clear up complaints
emanating from shippers and shipping companies.

Mr. Faulkner considered investigational work of this nature
was not necessary for Nigerian produce, and that this problem
should be left to the Gold Coast Department.

Mr. Stockdale agreed that this was a Gold Coast problem and
considered that the work in London covered general requirements.
He suggested that in time the Imperial College of Science might
extend their scheme to Liverpool. Mr. Pirie said that the bulk
of Gambia’s exports were shipped to Marseilles so that an officer
posted at Liverpool would be of little benefit to the Gambia.

The resolution therefore was not accepted by the Conference,
as it was decided that the problem was of interest to the Gold Coast
alone. The resolution was a finding of the Gold Coast Depart.
ment and was not a Conference finding.

6.—PossiBiLity or ESTABLISHING UNIFORM QUALITY-GRADES IN
THE COLONIES,

It would appear that where the four Colonies are producing the
same produce and where that produce is marketed in the same
countries, some system of unified grading is necessary. Such a-
system would considerably facilitate the marketing of cacao and in
an indirect way assist in the general improvement of quality. It
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is well known, however, that mixed parcels always command a
price equal to the value of the lowest grade in that parcel, and in
some cases the inclusion in an inferior parcel of produce of a higher
grade does further reduce the value of that inferior parcel. The
establishment of uniform grades would greatly assist in obtaining
accurate figures, in this case, from West Africa, for statistical
purposes.

In General Sessions, the Chairman said that on behalf of his
own department he supported the Sub-Committee’s resolution,
and Mr, Faulkner welcomed the proposal.

This resolution was adopted by the Conference as CONFERENCE
FinpiNg No. 48.

7.—COMPARISON OF SAMPLING METHODS EMPLOYED BY THE FOUR
DEPARTMENTS,

The method employed in the Gold Coast is as follows :—

Cacao.—A number of samples are taken from every consignment equal
to the square root of the total number of bags. Paper No. VI, page 57, of
the 1927 Year-hook of the Gold Coast Department gives an outline of the
investigational work carried out to prove the efficacy of the system. From
cach sample 100 beans are cut and classified under the headings of Cacao
Grading form No. 43. Class I of this form gives all defects, therefore
making it possible for one bean to show more than one defect,

To eliminate personal error and speed up the process of cutting and
examination, a squared table divided into 102 spaces is used and cut beans
are placed in each sub-division. As it is practically impossible to distinguish
germinated from ungerminated beans after cutting, the Grading Officer,
to ensure accuracy and avoid confusion, places germinated beans on being
cut from right to left at the bottom of the rectangle, and all other beans
are placed from left to right from the top downwards. When all spaces
are occupied with the exception of two it is known that 100 beans have
been cut, and the percentage of defects are readily worked out.

Palm Kernels.—A similar number of samples are taken from every
consignment {with a minimum of 20). From each sample 7 ozs. are
weighed, and percentages of defects determined by weight.

8.—ATMOSPHERIC HUMIDITY IN RELATION TO STORAGE.

The storage question in West Africa, as in most countries, is a very
important one. In the past, unfortunately, this question was ome which
affected merchants alone, but with increased competition in the cacao market
the ruling factor must of necessity be quality, and not, as in the past,
quantity. In this country, with the exception of Takoradi, where excellent
transit sheds can be rented by the merchants, both the up-country and the
port storage facilities leave much to be desired. Very little -at present is
known of the changes in quality which take place in produce under storage
in West Africa, and this is especially so in the case of cacao, coepra and
cola, and to a certain extent in ground-nuts, However, it is thought that

6a
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serious deterioration in quality is due to unsatisfactory storage conditions,
and with a view to obtaining accurate data the following investigational
work has been commenced in the Gold Coast:—

1. Determination of moisture content of cacao—
(@) On entry into transit shed.
(b) At intervals during storage.
(c) When the produce leaves the shed.

2. Determination of air humidity at various levels inside and outside
the sheds on the landward and seaward sides.

Six hygrometers, six wet and dry bulb thermometers, and a Brown
and Duval moisture tester are used in these investigations.

The Committee’s resolution was sanctioned by the Conference
as Conrerence FinpiNGg No. 49.

9.—EVIDENCE ON DETERIORATION OF PRODUCE ON SHIPBOARD
AND RAIL.

In the transport of produce from the producer to the port of destination
there is room for much improvement, particularly in regard to road, rail,
harbour and shipboard.

Road Transport (Lorry)—Recognised as the most convenient form of
collection and delivery, it is operated on a major scale, and in the wet
season leaves much to be desired in the protection of the produce from the
weather, Beans so wetted in transit absorb a certain amount of moisture,
ate delivered at concentration centres, where large quantities are handled
in limited spaces which do not permit of re-drying. Moulds form and
deterioration sets in.

Rail.—Covered-in trucks provide ample protection for prcduce in
transit; damage or deterioration can only arise from the state in which
trucks are before loading. These trucks are used for the transport of
cement, which might definitely affect cacao transported subsequently.
Acetic acid, given off by over-fetmented beans, coming into contact with
lime dust (cement) causes a white deposit to form on the outside of the
bag, which has recently been analysed as calcium acetate. It is not known
if this is detrimental to the quality of the produce, but it serves to indicate
that all trucks in which produce is to. be railed should he thoroughly
cleaned before loading.

Harbour. (Surf Boats).—Produce shipped from all ports in the Gold
Coast other than Takoradi is subjected to wetting by spray and by the
shipment of occasional waves. Subsequent storage in ships’ holds not
primarily intended for the storage of produce is extremely conducive to
the formation of moulds, thereby increasing the humidity of the air and
setting up condensation on the ships’ bulkheads, with resultant deterioration.

The Committee’s resolution was passed by the Conference as
Coxnrerence Finping No. s0.
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10.—THE PROBLEM oOF UP-COUNTRY CERTIFICATION.

(1) Quality Prices—Small parcels of good quality cacao are usually too
small to attract the attention of firms. It is necessary for farmers to co-
operate and by bulking their produce in sufficient quantity to attract the
attention of European firms and secure a premium for quality,

(2) T'o Raise and Standardise Cacao Quality.—Farmers gncouraged to
prepare produce in a standard manner would have to bn_ng it toa central
drying-ground and store. It is possible that the following improvements
would result :—

(a) Better dried cacao less susceptible o mould,

(b) Better storage conditions, less susceptible to weevil attack and
to effect of adverse atmospheric conditions,
{¢) Produce can be certified by Government Inspectors to gain the

confidence of merchants as regards guality and encourage premia on
bulked lots.

(3) To Reduce Unnecessary Expenditure on Cacao Marketing.—Much
time and money is spent by petty buyers collecting small parcels of cacao
from widely-spread areas. If buyers could obtain their requirements from
suitable centres, such as co-operative societies situated on every road,
transport can be effected by motor and considerable time saved. Buyers
would not have to lay cut large sums to small brokers, but would deal
direct with co-operative societies.

The following resolution was passed by the Committee : —
This Committee is of the opinion that in order—
(a) To improve the quality of Gold Coast cacao;

(b) To improve relations between farmers, merchants and
Government,

(c) To encourage farmers to secure good value on
quality,

(d) To maintain the confidence of merchants as regards
to quality,

the establishment of co-operative methods for the preparation
of marketing of high grade produce should be vigorously
supported by Government.

This resolution was not passed by the Conference, as it was
decided that the problem was of interest to the Gold Coast alone.
It was allowed to stand as a finding of the Sub-Committee.

t1.~Local Quarity Price ScaLs.

One of the greatest difficuities of the Department of Agriculture of
the Gold Coast, and presumably of the other West African Colonies, is
the improvement of cacao quality. It is extremely difficult to persuade
a native farmer to make efforts to improve his cacao if such efforts are not
met with an increase in price. It would be unfair to expect the buyer to
give premia on quality for small lots such as are produced by the average
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West African farmer. It would "appear that the only solution to this
problem is the formation of societies or other bodies where ctacao could
be bulked in sufficiently large quantities to attract a merchant who is in
a position to pay a premium.

The following resolution was made by the Committee : —

In order to stimulate the desire amongst farmers to
improve the quality of their produce, this Committee is of the
opinion that Departments of Agriculture in the various West
African Colonies should co-operate with the merchants and
vice versa with a view to securing premia for quality, or in
other words establishing quality price scales.

This resolution was left by the Conference as a finding of the
Sub-Committee.

12.~~PROJECTED INSPECTION oF COPRA IN THE GOLD CoAsT.

The examination and certification of copra has not as yet commenced
in the Gold Coast, but a system of sampling has been worked out by the
Inspectorate Staff (vide Scott's Paper, XXV, page 1go, in the 1928 Year-
book). The defects taken into consideration are (1) Mould, (2) Insect Larvee,
(3) Immature Pieces, and (4) Extranecus Matter. It is understood that a
system of copra examination and certification 1s practised in other West
African Colonies, and it might be to the advantage of this Sub-Committec
to discuss methods obtaining therein.

The following resolution was made by the Committee :—

This Committee feels that examination and certification
of copra which is in its infancy in West Africa should con-
form as far as possible to the world’s markets standards of the
produce.

In General Sessions, M7, Sampson said that the inspection and
certification of copra was difficult owing to the fact that good copra,
improperly stored, may rapidly deteriorate. Mr, Fishlock main-
tained that if copra is properly dried initially, i.e., to a content of
moisture below 7 per cent., any moulds which may subsequently
develop are regarded as innocuous by the crushers, who look with
disfavour on the black and yellow types found on badly prepared
copra,

After further discussion the resolution was re-cast in the
following form and accepted as a Gold Coast finding :-—
 This Committee is of the opinion that the question of
suitable drying of copra, an industry which is still in its
infancy in the Gold Coast, merits further investigation locally
and at the port of destination before a system of certification
is adopted by the Department of Agriculture.”
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13.—METHODS OF SAMPLING AND CERTIFICATION OF PaLM
Probucrs. :

There are three groups of defects which cause the value of palm kernels
to depreciate :— .

(1) Mouldy, soft and decomposed kernels.
(2) Insect-attacked kernels.
(3) Shell, fibre and extraneous matter.

The kernels themselves are fairly regular in shape. A slotted samplgr
on the lines of cacao samplers, but adapted to deuling with palm kernels, is
used in a similar manner to that used in cacao sampling. The primitive
method of removing shell by hand necessitates buyers deducting 5 per
cent. of the weight of every bag. These pieces form a very heterogeneous
collection, and vary so much in size and shape that a method qf wgghmg
must be adopted. Experiments used to determine defects are given in full
in Paper XXVI of the 1928 Gold Coast Year-book, which go to show that
a seven-ounce sample will give a fair indication of the quality.

The following resolution was made by the Committee :—

In the absence of a better system this Committee recom-
mends that this form of sampling and analyses be continued,
and in order to bring about a substantial improvement in the
quality of palm kernels that examination and certification is
made compulsory.

In General Sessions, the Chairman suggested that this resolu-
tion be accepted as a Gold Coast finding, but asked for the opinions
of the delegates from INigeria and Sierra Leone. Mr. Faulkner
said that he had no objection to this system if it were used solely
for examination, but pointed out that it differed from the system
used in the produce inspection scheme in Nigeria. Dr, Martin
suggested that the phrase * generally accepted system " be sub-
stituted for the words ** better system.”

The finding of the Sub-Committee was redrafted and passed
by the Conference as CoNrFERENCE FINDING No. 51.

14.—MOISTURE PROBLEM oF COLA.

It is understood that a very serious loss occurs in cola frem the time
of harvesting to arrival in the consuming country, and may be dealt with
under two headings.

(1) Loss up-country in

(a) Harvesting mature and immature pods together.
(6) Harvesting over-ripe pods (nearly always attacked by weevils or
borers),

) Investigational work in this direction might produce a more satis-

factory method of up-country storing.

(2) Loss in transit.

The drying-up of the nuts is responsible for a large proportion of
the loss in bulk, but the loss from mould must also be considered, as
nuts after extraction from the pod are stored in bulk in shallow pits
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in the ground and covered with light damp soil to keep them fresh,
They are examined from time to time and sprinkled with water. 1f too
much water is added there is a tendency for nuts to develop moulds and
decompose. It is imperative that defects due to mouldiness or dryness
be eliminated in produce.

The Committee’s resolution was combined with that under the
next item and passed by the Conference as CONFERENCE FINDING
No. 32. ‘

15.—PROPOSALS FOR GRADING AND CERTIFYING EXPORTED COLA.

No system of grading or examination has been worked out for the Gold
Coast, but it would seem that grading would depend on the following
defects 1

{a) Nuts too dry.

(&) Insect-attacked (usually in over-ripe nuts).
(¢) Mouldy or decomposed.

(d) Immature nuts.

Size and colour of nuts are factors which contrel sale, and therefore
would form a basis for grading. Grading, however, presents difficulties.
The industry is entirely in the hands of Africans, principally illiterates, and
little accurate information has been obtained on the organisation of the
industry. The trade throughout West Africa is in fresh nuts, graded on
the farms by the buyer, who pays attention to the following points:—

(1) Size of nuts (only large nuts are in demand).
(2) Freedom from mould or weevil.

To maintain freshness each nut is wrapped in a green leaf and packed in
baskets in large quantities.

The Committee's finding was combined with that under the
previous item and passed by the Conference as CONFERENCE
Fixping No. 52.

16.—WORLD’S QUALITY-PRICE SCALES FOR COFFEE.

The supply of coffee is already greater than the demand and
prices are controlled by the Brazilian producers to such an extent
that coffee prices throughout the world are affected.

The following resolution was made by the Committee :—

In view of the encouragement given to farmers in the Gold
Coast, it is recommended that the highest standard should be
observed from the start and that measures should be taken to
certify and grade accordingly.

In General Sessions, there was considerable discussion, during
which the Chairman mentioned that at one time there was a subsidy
of £35 per acre for established coffee in the Gold Coast. As a clear
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definition of quality standards was lacking, the wording of the
resolution was altered as follows, in which form it was accepted
as a Gold Coast finding : —

In view of the encouragement given to farmers in the
Gold Coast, it is recommended that a high standard should
be secured from the start and that measures should be taken to
carry on preliminary investigations into standards and
methods of preparation.

17.—STANDARDISATION OF FRUIT IN PRIMITIVE PEasant CoUn-
TRIES,

The types of citrus fruits in West Africa are definitely of a high
standard. Few would care to suggest that oranges and grape fruit in
other tropical and sub-tropical countries can be compared. The West
Indies have a definite position in the home fruit markets and are recognised
as first-class producers of oranges, grape fruit, limes and mangoes. Produce
from a new country is always at a disadvantage in the home markets vantil
it becomes known. It is common knowledge that first impressions go a long
way in any new industry. It is therefore sound policy to start such an
industry as fruit export on sound grading lines and regulations to ensure that
the standard set is strictly maintained. To achieve this end some cort of
grading standards are necessary, and a system of marks for such grades
must be worked out.

In America an export such as ““ Sun Kist ” oranges is of a very constant
high grade, and is understood and recognised as such in the United Kingdom
and Europe. A large, trained grading staff is maintained by these firms,
but the position occupied in the markets in the United Kingdom and else-
where more than justifies the expenditure on this work,

The following resolution was made by the Committee :—

Having considered the possibilities of an export fruit
trade in West African Colonies and the high quality of West
African fruits, this Committee considers that a high standard
of grading must exist from the commencement of such a trade
and that steps should be taken to ensure that the quality of
fruit exported from YWest African Colonies is maintained
throughout.

In General Sessions, both the Chairman and Mr. Stockdale
referred to the difficulties attending the establishment of an export
truit industry for West Africa. The latter stated that the quality
of grape fruit would have to be improved before it could compete in
the western markets, but suggested that West African oranges
might capture the cheaper trade. He cited the banana industry of
Jamaica as an example of a successful production of fruit by

peasants, at the same time stressing the magnitude of the organisa-
tion required for marketing.
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18.—EFFECT OF INEFFICIENT CULTIVATION-METHODS ON QUALITY
OF PRODUCE.
Taking one or two instances :——

Cacao.~Defects in cacao beans might be materially reduced where their
causes are definitely due to lack of cultural measures in the field. The
primary causes of defective beans differentiate between those of faulty
preparation and those of natural conditions. Better cultivation would
produce a smaller percentage of physiological defects, such as under-
developed beans, malformed seeds, etc. It is possible that trees bearing
nothing but fully developed seed might be obtained by intensified cultivation.

Oil Palm.—Fruit gathered from palms growing in bush are generally
small and of low quality. Thinning out, pruning and light tillage have
resulted in raising the quality of the produce.

The Committee passed the following resolution :—
The Committee is of the opinion that inefficient cultiva-
tion is one of the causes militating against the production of
produce of a high quality.

This resolution was recorded by the Conference as a finding of
the Sub-Committee.

16.—CULTIVATION RULES anp PLANT PESTS ORDINANCES.
Cultivation Rules.

“ Basic Rules for Cacao Farmers,” issued in leaflet form, crystallises
the opinion of the Gold Coast Agricultural Department on what is con-
sidered the variety of conditions under which crops are grown, and is in
such a simple and concise form that it cannot be misunderstood or mis-
interpreted.

The Committee passed the following resolution :—

This Committee suggests that copies be distributed to
literates at every village and also displayed in prominent
places about the country in both English and the vernacular
of the districts in which it is to be posted.

Plants Pests Ordinances.
The Committee passed the following resolution :—

The Committee is of the opinion that the distribution of
rules for cultivation and publications dealing with methods for
improving the quality of produce lessens the necessity for an
Ordinance.

This resolution was recorded by the Conference as a finding
of the Sub-Committee.
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XXXHI—-STATISTICS.

Members :

W. H. Beckett, Gold Coast.
Capt. J. R. Mackie, Nigeria.
J. C. Muir, Gold Coast.

C. L. Skidmore, Gold Coast.
J. M. Ward, Gold Coast.

1.~—AGRICULTURAL STATISTICS.

The tollowing memorandum, referring to the Gold Coast, was
submitted by Mr. Beckett:—

A.—SOUKCES OF AGRICULTURAL STATISIICS IN THE GOLD COAST.

{¢) RAILWAY RETURNS show the monthly tonnage of different agricultural
products, on-loaded at each station. In most cases the produce travels
coastwards, but there are important exceptions. Ligures of total tonnage
give a fair but not exact measure of the production of districts. A weekly
return of cacao, off-loaded at Accra and Takoradi, serves as a check on
the coastward-borne cacao, but the competition of road transport militates
against the usefulness of the figures as a measure of seasonal production,

(b) CustoMS RETURNS give monthly tonnages and declared values of
exported product for each port. With cacao the tigures are a direct measure
of production, as there is no intermal consumption, The monthly figures
refer 1o the toonage covered by passed export bills of entry during that
month, and there may be lag between export and passing oi the export
bill. In annual figures the frontier exports must be added.

(¢) METEOROLOGICAL DaTA are collected by the Department of Agriculture
and river gauge readings by the Public Works Department.

(d) POPUILATION figures are obtained at a decennial census.

(¢) YIELD axD CoOST OF PRODUCTION data are available only from the
department’s stations.

(/) PRICES  of local products are collected by Agricultural and Political
Ofhceers.

(g) Data or Aresa UNper CROPS do not exist. The new “ Lands
Department ” will, Lhowever, in the [uture be able to produce data as the
registration of holdings proceeds.

B.—-OUILINES OF SPECIAL METHODS USED IN THE GOLD COAST.

(#) GATE CeECKS.—Temporary officers are posted in the producing
season at points, and keep records of the weights «f produce passing (either
head load or lorry borne).

(0) FERRY CBECES,—At two ferries—Senchi, on the River Volta, and
Prabsu, on the River Prah—temporary ofiicers are posted throughout the
year. Returns are received for other ferries from the contractors working
these ferries,

(¢) THE MOVEMENT OF ANIMALS is recorded at the Veterinary Department
quaraotine ports,
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(d)_ CRrOP DISTRIBUTION SURVEYS.—Compiled from observations of officers
travelling in districts, and statistical returns. Examples are given by
I Miles and 2Auchinleck and Chamney in the 1928 Year-book.

(¢) AREA DEVELOPMENT SURVEYS.—A survey has been made of the 3 Rice
Area in the Western Province of the Colony; in the Western Prevince of
Ashanti a survey of cacao and kola has been made; surveys of coconuts
in the coastal strip of the Eastern Province, and a general survey in the
Western Province for purposes of railway development are in progress.

The general method adopted has been for a staff of overseers to collect
from each village the required statistics under the supervision of 2 European
ocﬁcer. A description is given in 5 Muir's paper on * Crop Surveys, Gold

oast.” .

(f) SURVEY OF MINOR INDUSIRIES.—Two examples of these are given
in the 1928 Year-book: a paper by 6Coull referring to the Northern
Territories and a paper by 7Martinson on the “ Local Edible Snails.”

(g) THE PRICES OF LoOCAL FOODSTUFFS and cost of living are obtained
from public institutions such as prisons and Government schools.

CapT. MACKIE gave an account of the methods used in Nigeria, where
no special division exists for statistical work, as the department has a
different organisation. The function is performed by the office of the
Assistant Director. In Southern Nigeria the working of the preduce-
inspection scheme supplied statistics of distribution, total production, quality
of produce, and was used for collection of other statistics. The collection
of statistics was a purely secondary function entailing no extra expenditure,
but producing statistics, which, in direct collection, would require expensive
machinery, In the north the Cotton Market Scheme kept track of that
industry.

The Sub-Committee felt that it was impossible to draw up
resolutions common to the four West African Colonies, in virtue
of the difference in the organisation of the separate departments,
on the question of statistics of yield, prices, area, etc. It was
wished, however, to record the following opinions :——

(a) CrOP MOVEMENTS.

“ A system of produce inspection at the points of
production as in force in Nigeria is capable of providing
many of the statistics required concerning crop move-
ments.”’

{b) R1vEr GAUGE READINGS.

“That a study should be made of the relation
between river gauge readings, rainfall, and crop produc-
tion where data are available.”

1. Geographical Distribution of Principal Local Crops .. .. Miles, 1928 Year-book.
2. Provisional Maps, Distribution of Cacao, 1927 - . Auchmleck ‘and € hamney, 1928 Year-hook,
3. Survey of Rice Areas in Western Province .. e e Robb, 1928 Year-book.
4. Western Province of Ashanti Crop Survey .. . - .. .. Muir (laid on the table).
5. Crop Surveys, Gold Coast .. . . .. . . Muir, Conference Paper.
8. Minar Industriesin the Northern Territories .. AN .. A . Coull 1928 Year-book,
7. The Edible Snail Industry . . . . .. .. o Maxtmnon, 1928 Year-book.
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(¢) DeceEnniar CENSUS.

* That steps should be taken to procure an amended
classification in the decennial census, so as to show the
actual numbers of farmers and other agricultural workers
in the various centres.” :

(d) Y1iELp anp COST OF PRODUCTION.

* That the method used in Nigeria whereby an
officer attached to an experiment station observes farms
in the vicinity, meets the case. In the Gold Coast some
special device is necessary.”’

(e) LocaL PRricEs,
‘** That collection of data is essential.”

() AREa,

‘“ That indirect methods only are generally possible
but yield valuable information.”

(g) GATE anD FERRY CHECKS.

“ That such checks have given useful information
and that useful information is produced by a complete
produce inspection scheme at points of production.”

(k) SURVEYS, »
“That a complete survey may be justifiable for a
definite purpose, but that for collecting information of
total production and distribution a system of checks,
together with an intelligent allocation of produce checked,
is more rapid and less expensive.”

In General Sessions, Mr. Beckett explained that although the
organisation employed for this purpose might differ in the various
Colonies, it was highly desirable that the data should be in a
readily available form.

The Committee’s resolution was passed by the Conference as
ConFERENCE FINDING No. 53 and the Committee’s findings (a to
h above) were allowed to stand as expressions of opinion by the
members of the Committee.

2.—Crop FORECASTS.
Mr, Beckett submitted the following memorandum :—

NECESSITY FOR Exact ANNUAL Issue oF Forecasts oF CACAQ
Crop 1N THE GOLD COAST.
(a) DrFFrcoLry OF ANY CENSUS METHOD—In the Gold Coast a very

large percentage of the farmers are illiterate, and the application of any
census method is impossible. At present we have only tentative estimates
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of the area under cacao, the distribution of age-classes of trees throughout
the area, the normal yield per acre under native farming conditions, or the

relation between the produced, marketed and exported tonnages, and the
lag between them.

(6) RAINFALL CROP CORRELATIONS have not been exhaustively explored.
1Chamney has shown that a Jow April rainfall and high October rainfall
are correlated with high yields. 2Maidment traced correlation between
deviation of the April rainfall from 6 inches, and the earliness and duration
of the crop at Kumasi and Aburi. 3 4Hewison suggests positive correlation
between the heaviness of the September and October rainfall and the pod
value (reciprocal of pods per 1b. dry weight), and negative correlation
between pod value and percentage loss from discase. 8Skidmere worked
out the order of the correlation between the average monthly distributions
of crop and rainfall, which correspond to a lag of five or six months.

(¢} Pop GrowTH CURVES.—S Hunter made photographic cbservations of
the development of the cacao pod, and published with Waters an account
of the time growth factor.

With this data a cacao crop precision using ,J; acre OBSERVATION
PLoTs, and monthly pod counts in size classes, is being tried out this season
by the 7Statistical Division of the Gold Coast Department, The radius of
application of data (forecasts) from these plots requires investigation.
A statistical analysis of the first complete season’s record should produce
a workable precision scheme, and also provide other useful data.

(d) TONNAGE INVESTIGATIONS.—8Miles gave a smooth curve using five
years periods of Customs Export Returns showing the average annual
increase due to planting up. Calendar years are used. 9The seasonal year
(Octoher-September) curve has been worked out, but not yet published.
The curve of actual production cannot be produced, as no statistics of stocks
held are obtainable from the merchants.

10 Broatch worked out the average lag by taking production monthly
percentage from agricultural stations and monthly Customs Returns, and
T 'Waters summarised the available data and estimated the stocks held,
using September as an arbitrary zero (excluding previous vears’ overlap).

12 Auchinleck prepared standard monthly percentages distribution curves
from the department’s records on stations, and there is evidence of
their applicability to the districts in parallelism with nearby railway station
tonnage. .

After a full discussion the following resolution was made by
the Committee :—
That in view of the importance of the Gold Coast cacao
crop, accurate information of crop prospects is desirable and
the work should be further developed.

1. Climatology of the Gold Coast. Plate VIL... ... Chamney, Bulletin 15, Gold Coast,
2. Correlation between Rainfall and Cacao Yields ... ... Maidment, 1927 \{earboalc.
3. Fluctuation between Number of Pods and Weight of Cacao. Hewison, 1028 \'ear-book.
4. Variation in % Crop lost through Disease ... Hewison, 1928 Year-book,
5. Correlation between Rainfall and Number of Pods ... Skidmore, 1928 Y’ear'book.
6. Rate of Development of Cacao Pods Waters & Hunter, 1928 Year-book,
7. Observation Plots I)wm‘on4)§Stat;stxcs(lmvj'on table).
8. Curve of Increase of Production - Miles & Auir, 1928 Year-book.
9. Graph of Seasonal Exports T ... Waters {laid on table}.
10. Lag between Harvesting and Export YBmatch {laid on table).
11, Forecasting Production and Export ... Waters (Conference Paper).

o Standard Distbution Carves ... .. w. oo e e oo Auchinleck {laid on table).
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In General Sessions, the Chairman said that as this ﬁn.di.ng
aflected the Gold Coast only, it would be recorded as an opinion
of the Gold Coast Department of Agriculture.

The Sub-Committee did not feel it incumbent to put up a
scheme, as it is bound up in the internal organisation of a depart-
ment. It felt, however, that unless a scheme was sufficiently com-
plete to enable accurate forecasts to be got out, publication was
unwise.

A further resolution was made by the Committee : —

That the whole question of cacao weather relation requires
further detailed study and necessitates a cacao investigational
station in the heart of the cacao belt in the Gold Coast.

The Conference agreed to this finding being recorded as an
expression of the opinion of the Sub-Committee.

3-—AERIAL SURVEYS.

The usefulness of aerial surveys in defining crop areas was
recognised, but in the case of the West African Colonies would
be prohibitive in expense in the absence of suitable landing
grounds, '

The Committee passed the following resolution :—

Aerial surveys are at present impracticable locally, but
the subject should be brought up at the Australian Con-
ference in 1932, and the question of an imperial fund for
financing the aerial surveys of the Colonial Empire be
discussed.

In General Sessions this was fully discussed and several amend-
ments suggested. The Conference finally adopted the form
recorded as CoNFERENCE FINDING No. 54.

$—SAMPLING METHODS.
The following memorandum was submitted by Mr. Beckett :—

Forecasts oF OTHER CRoPS.

(¢) SAMPLING METHODS FOR ANNUAL CROPS,—Several systems used in
India bave been described by !Hubback. For rent, payment in rice land,
system whercby the landlord cut a small area where the crop was heaviest,
and the temant where crop was thinnest, was used to produce a “fair”

1. Sampling for Riee Vields ... ... Hubback, Bulletin 166,
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sample. The * average” here is the arithmetic mean of the extreme points
of the range, and unreliable. Another system was for an officer to choose
an ““average ” field, and about 4% acre was cut from it. This depended on
the ability of the observer to select the average yield. The system worked
out by Hubback entailed samples of 3 acre being taken, using an
equilateral triangle of 675 inches sides. The triangle was defined by a block
of wood with guides and wooden battens. Samples were taken from as many
farms as possible in the day, 4nd the observer worked from a centre and
went out on four consecutive days to the four points of the compass
respectively.

‘Bailey and Trought in Egypt investigated the uscfulness of selected
average plants and found that varieties could be arranged in order of
yield with precision, but actual yield figures were not possible.

2Clapham, at Rothamsted, investigated the values of series of systematic
and of random samples in estimating the plot yields in cereals, and found
that the random arrangement was effective. The variance due to sampling
errors could be kept a satisfactorily small fraction of the total variance
of 5 acre plots. .

Engledow suggested collecting precision data, as in 3his census work
with cereals, from different points in each district, by taking samples and
taking statistics at certain stages in the development history of the plant.

For Discussion—Methods applicable to West Africa.

The items in the memorandum were discussed and the use of
the seed supply as a means of forecasting the cotton crop in
Nigeria described by Capt. Mackie.

This finding of the Committee was approved by the Conference
as ConrFEReNCE FinDING No. 55.

5.~PUBLICATION OF CACAO STATISTICS,

In General Sessions, Mr. Beckett affirmed that there was not
available in English a complete regular report on cacao production.
Mr. Faulkner said that such information, when required, could be
obtained from the merchants.

The wording of the original finding of the Committee was
altered and passcd by the Conference as CONFERENCE FINDING
No. 56.

6.—OxFORD EcoNoMIic SURVEYS.

The following memorandum was submitted by J. M. Ward : —

The idea of utilising Agricultural Surveys to collect dependable informa-
tion for relevant studies on the economics of -farming committees is com-
paratively new. Bailey’s survey in New York State in 1906 may be taken
as the first. In Great Britain the first survey was not made by the
A.E.R.I. at Oxford until after 1913, Whether it is at all applicable to
grimitive peasant production in the Tropics is debatable, and remains to

e proved.

1. Experiment Error in Field Trial with Cotton w. .« Bailey & Trought, Bull. 63, Pusa, Egvpt,
2. Estimation of Yield and Cereals . wn e wn Clapham, J.AS., XIX.2.
3. A Census of an Acre of Corn (by sampling) Engledow, J. A. S., XVL.
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The principles underlying agricultural surveys may be stated briefly :
{1) Individual farmers do know a good deal about their own businesses.

.2} The survey method is a means of obtaining such information by
personal visits, interrogation and observation.

(3) There must be uriformity of method in gathering and classifying
information.

'3) Reliance is placed upon the farmer's memory in the aggregate; and
the average of a number of similar observations.

The accuracy of an average depends upon:—

(2) The number of observations.
i#) The accuracy of individual observations.
ic) The absence of bias,

(5) Averages give a basis for comparison.

Details of results obtained by the survey method are given in the
publications of the A.E.R.I., Oxford. It suffices bere to say that after
classification into varicus simple divisions, size of farm, type of farm,
number of persons emploved, production of farm, and appropriate transla-
tion many useful and illuminating relations emerge. In consequence it is
suggested that until definite knowledg® is acquired of the economic position
of the peasant farmer of the West Coast, of the different apportionment of
land. labour znd capital in the varyingly successiul farms of the one- type,
and in farms of differect types, the Agricultural Departments- are not
utilising all the means.at their disposal for fulfilling their obligations as
advizory bodies,

In cther countries agricultural surveys have proved themselves efficient
machines for ccllecting such knowledge, and the method should. be tried
in West Africa,

Although it is the most rapid method of accumulating accurate and
comparative information of the organisation of farms or agriculture in-an
area, nevertheless production of results must be slow. In our peasant-
producer countries the size of farms is small. their numbers large,. officers
comparatively few, farmers round-about in their speech.

The accuracy of the method depends on numbers. Little can be:shown
for solid work till hundreds of farms have been examined. -The interpreta-
tion of results—the object in view—is the last stage of a survey.

Lastly, there remains the most powerful impediment: For a system
whose strength lies <o much in the personal factor, and places such reliance
on suitzble interrogation, the impediments in the wav of surveys in countries
where the investigator and the farmer speak with different tongues, are
cbvicus.

This difficulty and that of the restricted number of officers might be
mitizated. to some extent, through the agency of such organisations -as
Co-cperative Societies,

The Sub-Committee’s opinion was passed by the Conference
as Coxrerexce Fixping No. 57.

7—WORLD AGRICULTURAL CENSUS, 1930.

Mr. A, C. Miles submitted the following memorandum :—

In conmecticn with the above, which has been promoted by the
Intercational Institute of Agriculture, the Secretary of State for the
Cclentes has requested the Governments of British West Africa to make

7
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every effort to supply the fullest information available. In addition,
instructions were given for the census returns to be supplied simultaneously
to the Empire Marketing Board, London.

The questionnaire prepared by the International Imstitute calls for more
details of information than are available in any of the British West African
Colonies. Since it is impossible to comply with the requirements of the
Institute, it is suggested that we adopt a more or less uniform method
of submitting such information as is available. In the past we have
furnished the Institute with particulars of agricultural produce exported,
merely giving the total tonnage as recorded in the official “ Blue Book.”

It is thought that we might add some further details for the purpose
of the 1930 Census, and in this connection estimated acreage of crops might
be quoted. While admitting estimates are not called for in the questionaire,
they would be of some value providing the Institute is advised that the
areas are estimated. Such information would also be appreciated by the
Empire Marketing Board.

If such information were prepared in connection with the more important
exports, it would serve a useful purpose as being a basis for future calcula-
tion. Estimates could be corrected or adjusted frcm time to time, and
when the next census becomes due much reliable information would have
accumulated.

As the result of crop surveys in cacao areas we are able to estimate
the acreage under that crop with a reasonable degree of accuracy. Based
on the knowledge obtained from the surveys, we are able to estimate the
approximate area under cacao cultivation throughout the Gold Coast.

It would be more difficult to estimate the area under oil palm in the
Gold Coast. Owing to the neglect of this crop of late years for exportable
products, the total exported would afford no indication of the probable
acreage under palms. It is possible, however, to ascertain the approximate
extent of distribution, and thus calculate the probable acreage.

The question of live stock and poultry is not discussed, as it is
assumed those subjects will be undertaken by the Veterinary Departments.

The suggestions contained herein are open to numerous objections, and
it is admitted that we have no apparent means of checking the accuracy of
the estimated acreages. Since we are expected to make some effort to
obtain additional data, the West African Conference affords a splendid
opportunity for discussing the subject and arriving at a definite decision
as to what shall be undertaken, and the form in which the information
shall be submitted to the International Institute of Agriculture.

The Conference accepted the opinion of the Sub-Committee on
this subject as recorded in CoNFERENCE FINDING No. 58. !

8.~FIELD EXPERIMENT. ,
The papers submitted to the Conference were discussed.
““ Field Experiment in West Africa,” by Faulkner and Mackie.
“ Randomization in Field Experiment,”” by W. H. Beckett.
(See Papers 111 and IV, Bull. 20, Dep. Agr., Gold Coast.)
Captain Mackie observed that there seemed little difference

between the general ideas expressed in the two papers. The argu-
ment was not that randomization was wrong, but that for certain
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conditions, certain methods achieved the result. The Nigerian
experiment had to provide economic data as well as scientific, large
differences only were of importance at the present stage of develop-
ment, and Faulkner's method was a successful one, used for pur-
poses for which it was designed. The claimed advantage of greater
reliability of estimates of error in random methods, though prob-
ably a real one, was not of sufficient order to merit a change in a
complete system.

Mr. Bechett expressed his appreciation of the Nigerian
system, which he had been able to study on the spot, but con-
sidered that it might be further improved by introducing
randomization. The theory of randomization was being increas-
ingly accepted by field experimenters, the chief retarding factor
being misunderstanding of the application or randomization to
their particular conditions. Randomized methods did not upset
comparisons by eye, the working out of results could be done by
trained African staff, only the same care in the field as in any other
system was necessary, and the failure to take advantage of correla-
tion between neighbouring plots was a direct gain, as often the
correlation between adjacent plots was less than between plots
further apart, and indeed sometimes negative correlations were
found.

After a general discussion, the Sub-Committee did not feel
competent to discuss the underlying mathematical theory nor to
frame a general resolution. The subject had already been
discussed in General Sessions (see Section IV). :

9.—MRr. Stockpate’s LETTER RE I. A. R. CONFERENCE IN
AUSTRALIA, 1032.

As a Committee dealing with statistics, no resolution was put
forward.

The Committee expressed the opinion that:—

“ Much time is lost in investigation along wrong lines
through not knowing exactly what the merchant wants: that
more information is required on the subject of quality from the
merchant’s point of view, and that some machinery should be
set up to elicit this information and publish it.”

This finding was allowed to stand by the Conference as an
expression of opinion on the part of the Sub-Committee.
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APPENDIX A.

LIST OF OVERSEAS DELEGATES TO THE SECOND WEST
AFRICAN AGRICULTURAL CONFERENCE, 1929.

Un1tep KiNcpoM.:

F. A, Stockdale, C.B.E., M.A., Agricultural Adviser to the Secretary
of State.

H. C. Sampson, C.I.E., B.Sc., Economic Botanist, Kew.
NIGERIA.

0. T. Faulkner, CM.G., B.A,, Director of Agriculture.
A. J. Findlay, M.A,, B.Sc., Assistant Director of Agriculture.
J. R. Mackie, B.Sc., Assistant Director of Agriculture.
C. J. Lewin, B.Sc,, M.C,, Senior Botanist.
W. B. Dowson, B.Sc., Superintendent of Agriculture,
H. G. Poynter, Superintendent of Agriculture.
K. T. Hartley, M.A., B.Sc., Chemist.
SIERRA LEONE.
F. J. Martin, M.A., Ph.D., F.1.C,, Acting Director of Agriculture.
E. Hargreaves, AR.C.S.,, F.ES., Entomologist.
GAMBIA:

J. Pirie, Acting Director of Agriculture.

APPENDIX B.
LIST OF. REPRESENTATIVES FROM THE GOLD COAST.

FORESTRY., DEPARTMENT,  Attended the Conterence
at—

H. W. Moor, 4sst. Con-  Accra.
servator,

DEPARTMENT OF AGRICULTURE.
Headquarters Staff .. G.G. Auchinleck, M.Sc,, Accra, Kumasi,
F.I1.C., Director. Sekondi.

H. B, Waters, B.A., Accra, Kumasi,
Dep. Director. Sekondi.
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APPEXDIX B—continiued.

LisT oF REPRESENTATIVES FROM THE GoLD CoAST—confinued.
Attended. the Conference
atw-—

Botanical Division .. T.Lloyd Williams, B.A., Accra, Aburi,
AICTA. Sekondi.
A. S, Thomas, B.Sc., Accra, Aburi,
AICTA. Sekondi.
Chemical Division .. R. Coull, B.Sc. .. Kumasi.

Clgrical&Finance Divis- J. M. Dunbar .. .. Accra.
ion.

Entomological Division- G.S. Cetterell, AR.CS,, Accra, Aburi,

DIC, FES. Sekondi.
Experiment Stations—
Tamale .. J.E.Symond, ALCT.A. Kumasi, Sekondi,
Kpeve .. .. H.K.Hewison, Kpeve.
AICTA, FLS,
Asuansi .. E.M Cook, M.SEA.C. Asuansi.
Atwabo .. .. W. C. Fishlock .. Sekondi.
Accra (Sisal) | H.E. Green .. .. Accra.
Esiama H.L. Hil . Esiama, Sekondi.
C. L. Skidmore, BSc. . Accra.
J. T.H.Stein, BSc. .. Accra.
J. M. Ward, NDA. .. Accra.
Extension Work .. G.C.Coull,B.Sc. .. Kumasi, Sunyani.
Horticulture .. .. S.T Phillips .. .. Aburi, Accra.
Inspectorate .. .. J.M. Wingate, ALC.T.A. Accra, Sekondi.
W.R. Hudson .. .. Accra, Kpeve,
L. J. Packham, Sekondi.
ARCSI,NDA.

E.W. A, B. Sam, BSc. Sekondi.

E.D. Hill .. .. Accra,

D. V. Patkes .. .. Kumasi, Ejura.
F. Pyatt .. Acera

Publications & Meteoro- N. P. Chamney, B.5Sc... Accra.
logy.

Rural Economics .. A.W.Paterson,N.D.A,, Accra.
N.D.D. (Hons.).
Statistics & Surveys .. W.H. Beckett,M.A. .. Accra, Sekondi
Axim.
J. C. Muir, B.Sc. .. Accra.
J.D. Broatch, B.Sc. .. Sekondi.
J.S. Martinson. . .. Asuansi,
Training Centre .. H,Nicholas,B.A. .. Kumasi.

W.T.O. Maidment, B.A, Kumasi.
B.T.Steemson, B.A. .. Sekondi,
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APPENDIX C.
LIST OF PAPERS PRESENTED,

(Published in Bulletin No. 20, Dep. Agr., Gold Coast.)
Paper No.
L The Colonial Advisory Council of Agri- F. A. Stockdale
culture and Animal Health and the  (Colonial Office),
Imperial Agricultural Bureaux.

11. Economic Botanical Work, Kew « H. C. Sampson
(Royal  Botanic
Gardens, Kew).

IIL. Field Experiments in West Africa .. 0. T. Faulkner and
J. R. Mackie
(Nigeria),

v. Randomization in Field Experiment and W, H. Beckett (Gold

its application on Experiment Stations ~ Coast).
in the Tropics.

v Kpeve Investigational Station.. .. H.K. Hewison (Gold
Coast).
VL Need for further Research facilities in F. J. Martin (Sierra

West Africa. Proposal for a Research ~ Leone).
Station for Oil Palms and Lateritic
Soils.
VIL Notes on West African Soils .. .. F. J. Martin and
H. €. Doyne
(Sierra Leone).

VIIL. Forestry in relation to Agriculture in the J. R. P. Gent (Gold

Gold Coast Colony and Ashanti. Coast,  Forestry
Dept.).
IX. Deforestation in the Bissa Cacao Area .. H. W. Moor (Gold
Coast, TForestry
Dept.).
X. Inspection of Produce in Nigeria .. A. J. Findlay
(Nigeria).
XI. Produce Inspection in Sierra Leone .. F. J. Martin and
G. Tuach (Sierra
Leone).
XIIL *Inspection and Certification of Cacao A. B. Culham (Gold
on the Gold Coast. v Coast).
XIIL Forecasting the Production and Export H. B. Waters (Gold
of Cacao from the Gold Coast. Coast).

X1v. The occurrence of Sahlbergella spp. and G, S. Cotterell (Gold
other Pests of Cacao in Fernando Pdo,  Coast).
San Thomé and the Belgian Congo.

* By request of the Accra Chamber of Commerce, this paper has not been
published.
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XIX.
XX

XXL
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APPENDIX C—continued.

L1sT oF PAPERS PRESENTED—continued,

Crop Surveys, Gold Coast .. .. J. C. Muir (Gold
~ Coast).
The Oil Palm at Calabar . .. E. H G. Smith
(Nigeria).
Improvement of Small Press Process for D. Manlove and W.
Palm 0il Extraction. A. Watson .
(Nigeria).
A brief note on the Progress of Oil Palm D. W. Scotland and
Investigations in Sterra Leone. F. J. Martin(Sierra
: Leone).
Statement on Oil Palm Investigational T. L. Williams (Gold
Waork in the Gold Coast. Coast).
ABanana Industry for the Gold Coast .. W. C. Fishlock (Gold
Coast).
The Prospects of a Fruit Export Industry D, W. Scotland and
in Sierra Leone, F. J. Martin (Sierra
Leone).
A Fruit Industry for the Gold Coast .. G. H. Eady (Gold
Coast).
APPENDIX D.

TIME TABLE AND ITINERARY.

16th October Al Visiting Delegates arvived at ACCRa,
17th October  Opening General Session.

Meeting of Board of Agriculture.

18th October ~Administrative Committee visited KrEve, Entomological

to

Committee visited ASAMANKESE and ABURI, and

zoth October.  remaining Delegates visited ABurI.

218t October  Conference moved to Kumasl,

22nd October  Second General Session.

23rd October  Administrative Committee visited Eyura, and remaining

to

Delegates visited Sunyant.

24th October.

25th October  Third General Session.

26th October  Conference moved to SEXONDI,

28th October Administrative Committee visited AxmM, EsiaMa, and

Butre (palm oil mill).

to
2gth October  All Delegates visited TAKORADI,
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ApPPENDIX D—continued.

Tive TABLE -AND ' ITINERARY—continued,

29th October Fourth General Session.

30th October Fifth General Session.
 Final General Session.

31st October Delegates for Sierra Leone and Gambia sailed. The
remaining Delegates left for ACCRA (staying at ASUANSI
for one night, and visiting ABAKRAMPA—Ilime juice
‘factory-—en route) and sailed for Nigeria on s5th.
November.

Only the principal items of the time table are given above. The
times of meetings'of Sub-committees are not included, nor are local visits.
The following places of interest were visited :—

From Accra

From Kumasi

From Sekondi .

En route Sekondi
to Accra.

Accra’ Sisal Plantation and Factory.

Achimota College and Farm (by kind permission of
the’ Principal).

Kpeve Investigational Station,

Asamankese Entomological Field Station.

Aburi Betanic - Gardens.

Kumasi Training Centre—Cadbury Hall.
Kumasi Investigational Station.

Ejura. .

Sunyani.

Axim.

Esiama Rice Factory and Farm.

Coconut Plantation of Kofie Ampoe II (Chief of
Esiama).

Butre Palm Oil Factory. (by kind permission of Palm
Oil Estates Managers, Ltd.}.

Takoradi—Examination of  Produce.

Railway Workshops,  Sekondi (by kind permission
of the General Manager, Gold Coast Railways).

Asuansi Experiment Station,

Asuansi Trade School (by kind permission of the
Director of Education).

Abakrampa Lime Juice Factory (by kind permission
‘of the Manager, Messrs.- Rose and Co., Ltd.).
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FOREWORD.

The Proceedings of the Conference and of the various
Committees appointed to consider special questions will be found
in Volume I. This present Volume contains Papers submitted

by delegates to the Conference.

1 have adopted the course of publishing these two Volumes
as Bulletins of the Gold Coast Department of Agriculture, a
procedure which perhaps is not strictly justified. Delegates from
Sister Departments will, I hope, forgive the procedure, which

has been adopted purely for questions of convenience.

G. AUCHINLECK,
Director of Agriculture, Gold Coast,

Chairman,

April, 1930.
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PAPER No. I.

THE COLONIAL ADVISORY COUNCIL OF AGRI-
CULTURE AND ANIMAL HEALTH AND THE
IMPERIAL AGRICULTURAL BUREAUX.

By F. A. STOCKDALE.

I have been invited by the Chairman of your Conference to
give a few details about the work of the Colonial Advisory Council
of Agriculture and Animal Health and of the Imperial Agricultural
Research Bureaux which have recently been formed.

As you all know, three Committees were appointed by the
Secretary of State for the Colonies to consider the most desirable
steps to be taken to ensure progressive agricultural expansion and
development in the Colonial Empire, and one Committee to cousider
problems connected with animal health. The first Agricultural
Committee was appointed to consider certain matters pertaining to
Agricultural Research and Administration, and its report was
divided into four sections, the first section dealing with proposals
for the provision of Colonial Agricultural Scholarships for post-
graduate training in agricultural sciences, the second and third
making recommendations in regard to the collection and dissemina-
tion of agricultural information and to the organization of research,
and the last section containing observations on the organization
and conditions of service in Agricultural Departments. Action was
immediately taken on the proposals for the provision of post-
graduate scholarships tenable in the United Kingdoni and at the
Imperial College of Tropical Agriculture in Trinidad, whilst con-
sideration of the recommendations made in the other sections was
suspended pending their discussion at the Conference of Colonial
Governors summoned in 1927 by the Secretary of State for the
Colonies. This Conference suggested that a unified Service, financed
by contributions to a common pool, should be created for each
technical service, and a special Committee was appointed to frame
and submit definite proposals. This Committee confined its
recommendations to agriculture. The general principles and objects
of the scheme submitted for agricultural research organization were
approved hy the Conference and detailed proposals were worked out
by a further Committee under the Chairmanship of Lord Lovat.
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The final recommendations were published in Cmd. 3049 of 1928,
and may be summarized as follows :—

(1) That a Joint Council, to be called the * Colonial
Advisory Council of Agriculture and Animal Health,” should be
established and that it should have two Committees—the
Agricultural Committee and the Committee of Animal Health ;

{2) That the Empire chain of Central Research Stations
approved by the Imperial Conference of 1926, and subsequently
endorsed by the Colonial Office Conference of 1927, be proceeded
with ; and

(3} That a Colonial Agricultural Service should be formed
and that this Service should be divided into two wings—
Specialist and Agricultural.

Detailed proposals were made in regard to the constitution,
functions and staff for the Advisory Council; the methods of
establishment, functions and staffing of Central Research Stations ;
and the methods which might be adopted for building up a unified
Agricultural Service. It was recognized that this latter Service
could not be brought into being in its entirety immediately and that
its establishment would have to be given further close consideration
by the Advisory Council after its constitution.

THE COLONIAL ADVISORY COUNCIL OF AGRI-
CULTURE AND ANIMAL HEALTH.

The Secretary of State referred these proposals to the various
Colonies and invited them to give first consideration to the proposal
for the establishment of the Council and, upon receiving replies
from the majority of Colonial Governments agreeing to participate,
there was appointed in the beginning of .this year the Colonial
Advisory Council of Agriculture and Animal Health. It was thought
that at the outset the number of members on this Council should
not be too Jarge, and the following gentlemen were asked to serve
on it :—

The Parliamentary Under-Secretary of State for the Colonies,

Chairman.

The Assistant Agricultural Adviser to the Secretary of State for

the Colonies, Vice-Chairman.

Lt.-Gen. Sir William Furse, K.C.B., D.S.O,,

Director of the Imperial Institule.

Dr. A. W. Hill, CM.G, F.RS,

Director of the Royal Botanic Gardens, Kew.

Dr. G. K. Marshall, CM.G., F.R.S,,
Dircctor of the Imperial Burean of Entomology
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Dr. E. J. Butler, CIE, F.R.S,,
Director of the Imperial Bureau of Mycology.
Sir John Russell, D.Sc., F.R.S,,
Director of the Rothamsted Experimental Station.
Professor T. B. Wood, C.B.E., F.RS,,
Drapers Professor of Agriculture, University of Cambridge.

Dr. J. B. Orr, D.S.O,, M.C,, D.Sc,,
Director of the Rowett Research Institute, Aberdeen.

Dr. W. H. Andrews, M.R.C.V.S,,
Director of the Veterinary Labovatory, Ministry of Agricultire
and Fisheries, Weybridge.
Dr. A. T. Stanton, CM.G., .
Chief Medical Adviser to the Secretary of Stale for the Colunies.
Mr, R, V, Vernon, C.B,,
Assistant Secretary, Colonial Office,

‘with Mr. G. H. Creasy, of the Colonial Office, as Secretary.

Subsequently Major Walter Elliot, M.C., M.P., and Dr. R. Forgan,
M.P., have been added to the Council.

The functions of the Council were defined as being advisory to
the Secretary of State for the Colonies and the participating Colonial
Administrations on the following matters :—

(a) The supply and training of specialist and agricultural officers
for the Colonial Agricultural Services in conjunction with
the recruiting authorities of the Colonial Office.

{b) The establishment of Central Research Stations and general
guidance of their work.

{c) The efficiency and general well-being of the Unified Colonial
Agricultural Service, including such advice upon the
Agricultural Services as the Secretary of State or Colonial
Governments may desire.

(d) The collection, collation, and distribution of scientific and
agricultural information in fields not covered by other
agencies.

{¢) Main research policy in the Colonial Empire,

(/) The representation and collaboration of the Colonial Empire
as a unit in Imperial schemes of research and in Imperial
Bureaux and corresponding centres,

(g) The general progress of agriculture and food production in
the Colonial Empire.

The Council has agreed, for the present, to meet quarterly and
have, so far, held three meetings. At the opening meeting the
general position was reviewed by the then Parliamentary Under-
Secretary of State—the Right Honourable\WV, G. A. Ormsb;u(jore, ALP.
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Proposals in regard to Cacao Research and Sugar Research have
been dealt with. A review on the Report of the Royal Commission
on Agriculture in India has been prepared for circulation amongst
Colonial Departments of Agriculture, a proposed circulation list for
agricultural and veterinary publications has been drawn up and
submitted to Departments of Agriculture, and the position in regard
to Study Leave for Agricultural and Veterinary officers has been
examined. Details in regard to the facilities which exist for Study
Leave in the United Kingdom have been circulated to Colonial
Governments. An examination of the proposals for a unified
Colonial Agricultural Service has also been commenced. The replies
from Colonial Governments to the proposals for the unified Agricul-
tural Service have been carefully considered and a special Sub-
Committee of the Council has been appointed to examine how the
scheme can be brought into effect. There are certain difficulties
in connexion with the inauguration of the scheme, but these are
being closely investigated by the Sub-Committee. The replies
received have been generally favourable to the scheme, but there
are certain aspects of the proposals which require further examination.
This is now being done.

Another matter which has been closely examined this year is
the post-graduate teaching and research work at the Imperial
College of Tropical Agriculture in Trinidad. Mr. Engledow, of the
School of Agriculture, Cambridge, at the request of the Empire
Marketing Board, visited Trinidad and reported upon the work of
the College. He has also made a number of valuable suggestions
for the future, These proposals have been examined in detail by
the Governing Body of the College and will some time in December
be considered by the Advisory Council of Agriculture and Animal
Health.

The general supervision of the East African Agricultural
Research Station at Amani has been handed over to the Council,
and the first report on the work of that Station has recently been
received. It has been an uphill task to do the spade work necessary
for securing satisfactory provision for buildings and equipment, and
the overhaul of the abandoned coffee estate, which has been handed
over to the Station by the Tanganyika Government, has necessitated
a very considerable amount of labour. The Station has now settled
down on certain fundamental problems and one can look with
confidence to its contributions to our knowledge in the near future.
Provision of research for the Empire’s coconut industry is also likely
to be considered at an early date with a view to arranging for a
closer co-ordination of the work which is now being carried on
independently in Ceylon, Malaya, Zanzibar and Fiji. On the Animal
side, the Committee appointed by the Secretary of State to advise
on the Colonial Veterinary Services has submitted its report, and
amongst its recommendations is one which proposed the inauguration
of a Scholarship scheme for the Veterinary Services similar to that
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which has been in force for the Agricultural Services. Certain
Colonial Governments have been invited to participate in this scheme
and they have agreed to do so. It is hoped that it will be possible
to bring it into effect as from 1g30. The future of the Royal
Veterinary College is now before a special Committee, of which
Sir C. J. Martin, Director of the Lister Institute, is Chairman, and
the recommendation of the Imperial Agricultural Research Conference
of 1927 that the South African Research Station at Onderstepoort
should be extended to serve as a central research station for diseases
of animals has been accepted by the Government of the Union of
South Africa and negotiations are practically complete with regard
to the additional work and the funds necessary for its extension.
The proposal for a tropical central research station for animal
diseases has not been lost sight of and will be examined as soon as
further progress on the recommendations of the Committee on the
Colonial Veterinary Services is possible. In the meantime, the work
on animal nutrition which has been started by the Rowett Research
Institute in Kenya has passed through its initial phase and has now
begun on a further three years’ programme, with the co-operation
of the Government of Kenya. The supervision of this work, it is
anticipated, will come under the Colonial Advisory Council of
Agriculture and Animal Health at the end of that period.

IMPERIAL BUREAUX.

The Imperial Agricultural Research Conference recommended
the establishment of a number of Imperial Bureaux and corre-
spondence centres, in addition to the then existing Imperial
Bureaux of Entomology and Mycology. The recommendations of
the Conference were accepted in principle by the Governing Bodies
of the Institutions to which it was recommended that the clearing
houses of information should be attached, and the establishment of
the following Bureaux has been decided upon :—

Imperial Bureau of Soil Science, with headquarters at Rotham-
sted Experimental Station.

Imperial Bureau of Animal Nutrition, with headquarters at the
Rowett Research Institute, Aberdeen.

Imperial Bureau of Animal Health, with headquarters at the
Veterinary Research Laboratory, Weybridge.

Imperial Bureau of Animal Genetics, with headquarters at the
Animal Breeding Research Department, Edinburgh,

lmperial Bureau of Agricultural Parasitology, with headquarters
at the Institute of Agricultural Parasitology, near St. Albans.

Imperial Bureau of Plant Genetics for crops other than herbage

crops, with headquarters at the Plant Breeding Institute,
Cambridge.
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Imperial Bureau of Plant Genetics for herbage plants, with
headquarters at the Welsh Plant Breeding Station,
Aberystwyth.

Imperial Bureau of Fruit Production, with headquarters at the
East Malling Research Station.

You have already received communications in regard to the
work of these Bureaux. Their functions comprise the collection
and distribution of information on their particular subjects and, in
time, will provide for publications of reviews, etc.,and for facilitating
exchange of workers, study leave, supply of equipment, and for
exchanging experimental material for research purposes. It is
desired that as free an exchange as possible should take place between
research workers in the same subject, but, at the same time, it is
desired that all matters affecting administrative policy should be
dealt with only through the recognized administrative channels.
Communications have already been addressed to some of you by
the Imperial Bureaux of Soil Science, Animal Nutrition, and Fruit
Production, and it is hoped that as complete replies as possible
will be furnished to the questionnaires which have been issued.
The value of the work which has already been done by the Imperial
Bureaux of Entomology and Mycology is recognized by all Colonial
Agricultural Departments, and it can be anticipated that the newly
constituted Bureaux will, in due course, render similar assistance in
their special subjects.

CONCLUSION,

In conclusion, I would add that it is the desire of all to take the
broadest view possible of the enormous variety of the Empire’s
agriculture in its tropical colonies, protectorates and mandated
territories, and to organize the Colonial Departments of Agriculture
‘and Agricultural Research Institutes in such a way that they may
be in a position to render the fullest possible service to the producers,
not only of the countries in which they are placed, but also to the
producers of the tropics of the Empire as a whole. It is desirable
that we should all continue to improve our service to all communities
in the Colonial Empire, and it is hoped that the Advisory Council
of Agriculture and Animal Health will earn their regard and
appreciation. '

1 am here to-day to learn how the Council can be of assistance
to the West African Colonies and to hear your general views in
regard to its work. We have started on a great tour of adventure
into the field of knowledge. It is our duty to wrest what we can
from that store of yet unknown information and by our organized
co-operation see that the information so gained is utilized to the
fullest advantage. We must all be partners and colleagues in this
quest, for we have not only duties to ourselves but also to the
services to which we belong and, even more important, to those
millions of primary producers we are appointed to serve,
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ECONOMIC BOTANICAL WORK, KEW.
By H. C. SAMPSON.

Kew has in the past played an important part in distributing
plants of economic value to different parts of the Empire and in
several instances such introductions have led to the establishment
of major agricultural industries.

Most people will, however, agree that plant introduction work
of this type has only a limited sphere of usefulness depending on the
present or future demand for such economic products. It is,
however, difficult always to foresee what is going to be useful.
Nobody at the time realised that the distribution of trees of Para
rubber to Ceylon and Singapore was going to revolutionise the
planting industries of the East or that similar introduction of the
oil palm to the East was likely to become a serious menace to one
of West Africa’s main industries. :

There is another line of work, however, which has had attention
at Kew for a considerable time and though this also relates to plant
introduction it is concerned rather with the improvement of local
agriculture by the introduction of varieties of staple crops, which
may for one reason or another bring in a greater return than those
at present grown; and in time where work further develops such
introductions may be of extensive value for genetic studies.

Progress on these lines, however, means that Kew must be in
close contact with the work of the Agricultural Departments of the
Emopire, and that it is very essential that the senior Officers of Kew
should be able to travel and maintain this personal touch as well as
to acquaint themselves with the local conditions of the principal
countries of the Empire. It was with this end in view that the
Empire Marketing Board has placed funds at the disposal of the
Director which enable him to give effect to this and which has
incidentally led to my appointment as Economic Botanist there.

Some of you may say that the work which I have briefly outlined
above is not of much value, and that Botanic Gardens and acclima-
tisation stations are a thing of the past since most Colonies have
now their own Agricultural Departments and their Agricultural
Stations. The Royal Commission on Agriculture in India has in
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its report emphasized the importance of developing the staple
products of the country by improving these by selection rather than
by introducing new products or new varieties of existing products
from elsewhere. In the main this recommendation is quite sound,
but even in India with its highly developed indigenous agriculture
there are many examples of the introduction of exotics which have
bad a profound effect on the agriculture of the country. The history
of many of the crops of that country is lost in antiquity, but some
botanists hold that the cultivated sorghums of India are of African
origin. Even in historical times there have been many introductions
which are now widespread. The early Portuguese navigators were
probably responsible for many of these, such as the cassava, the
sweet potato, the groundnnt, the cashew nut (this is still known on
the West coast of India as the Portuguese mango) and possibly
maize and tobacco. More recently, we have introductions made
by the East India Company among which the American types of
cotton are the most important. These are still grown in localities
where soil and other conditions permit, as for example in the Dharwar
district of Bombay where the Dharwar American crop is regularly
marketed as such. Since the formation of the Indian Agricultural
Service there have been some signal examples of useful introductions,
The extension of the groundnut acreage in Madras which early in
this century was only some 250,000 acres is now well over 1,500,000
acres. This extension has been made possible by the substitution
of a more hardy African type of groundnut for the one which was
formerly grown, which was apoor cropper and very liable to leaf
disease. Throughout Bombay and the Central Provinces the
groundnut has become a crop of major importance through the
introduction of the small Spanish bunch variety. The introduction
of an *“ hirsutum " type of cotton from Cambodia has revolutionised
the agriculture of the Southern districts of Madras.

In the case of the planting districts these are mainly dependent
on plant introductions such as coffee, tea, and rubber. There are
only two indigenous planters’ crops in India, namely, the Cardamon
and the black pepper, and neither of these is of great importance.

Thus, although the recommendation of the Royal Commission
is, in the main, sound, it is evident that there are striking instances
where the introduction of new crops and new varieties of crops bave
been most beneficial to the economic progress of the country.

If this be true of India with its well-established indigenous
agriculture, is it not true in probably greater measure in the British
Dependencies of West Africa? The African, also, I imagine, is not
tied down so much by custom as is the East Indian and the spread
of exotic crops such as maize, sweet potatoes, cassava and ground-
nuts from one end of the continent of Africa to the other, often
through tracts where the indigenous agriculture is very primitive,
shows how readily he will take up new crops and methods. We
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have more recent examples of introductions being readily taken up‘
by native farmers, such as cacao in West Africa, cotton in Uganda
and the Sudan, and tobacce in Nyasaland.

In the matter of improving existing crops, there is, as you
know, an immense amount of work to be done. Kew has recently
taken up work on the sorghum crop and, through the co-operation of
the various Agricultural Departments in Africa, has now a fairly
representative collection of the varieties grown.  When this collec-
ticn is more complete it is hoped that it will be possible to classify
these not only botanically but also agriculturally. For example,
there appears to be a close relation between the laxity of the head
and the amount of rainfall in the tract where any type is grown.
The botanical classification is now being worked out at the Herba-
rium at Kew, but dealing as we are with a cultivated crop of which
the wild parent or parents are unknown, there is naturally a certain
amount of confusion, it being dificult sometimes to place cultivated
varieties. In order to clarify the position, Kew is now working in
coilaboration with the John Innes Horticultural Institution and
Mr. Huskins of the staff there is working on the cytology of the
sorghums to see whether this throws any light on the subject.

This line of work in the case of many other crops of economic
value, whether local or otherwise, is capable of great expansion,
and it is hoped that the Agricultural Departments will be as willing
to co-operate in the future as they have in the past. I realise from
my own experience that requests for material such as we may
require is an extra tax on the work of the Agricultural stafis and I
hope 1 am not asking too much when I ask for their continued
co-operation. I am encouraged by the remarks of one Director to
whom I wrote for specimens and information concerning sorghums,
who replied that recently he had been inundated with questionnaires
and that ours from Kew was the first one which he had received
which ofiered promise of being of real value to his Department.

Another example on somewhat different lines is that connected
with the banana breeding work which is now being done at the
Imperial College of Tropicel Agriculture at Trinidad. One of the
chief aims of this work is to breed a banana which is immune to
‘“ Panama disease " and which at the same time will suit the banana
~ trade both of America and Europe. The * Gros Michel " variety,
¢ which is at present almost universally grown in the Caribbean
tregion for this trade, is very subject to this disease. There are
‘immune varieties of bananas, but none of these is as good as the
-Gros Michel. The bananas for this trade are shipped “ naked ” and
«not in crates as is done from the Canaries. Thus it is essential that

the fingers on the hands should not stand out. It is essential also
. that the hands should be fairly close together and uniformly spaced
..one from the other. This gives a bunch which will stand a consider-
« able smount of handling without damaging or bruising the individual

B
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truit. The flavour of the fruit is also a matter which has to be
considered, especially as the market has become accustomed to the
flavour of one variety for so many years. Then again, the keeping
and ripening qualities of the fruit have to be borne in mind. One
peculiarity of the Gros Michel is that the fruits ripen before the
stalk or ““ stem.” In the Cavendish variety the reverse is the case
and the fruit will frequently drop before it is ripe. A big risk is
involved here, when it is considered that a banana boat will be
carrying anything from 60,000 to 100,000 stems. It is clear,
therefore, that the task of breeding a banana which will suit the
trade is no easy matter. The assistance of Kew has been called in
to help in securing banana varieties which may prove useful for
breeding work and an Officer from Kew was sent last year to the
East in search of banana material which was likely to prove of use
in this work. He collected not only material of varieties of the
* Gros Michel ” type, but also much material of seeding forms of
bananas from the area where it is thought likely that the ** Gros
Michel ” type originated. He.also collected bananas of other types
which it was thought might prove of value. These were all sent to
Kew where they were propagated in a greenhouse specially built
for the purpose. The plants were periodically examined by the
Bureau of Mycology for disease, and certified healthy suckers from
these were when ready despatched to Trinidad, where after a further
quarantine they were planted out and propagated for providing
sufficient material for breeding work.

In addition to what I have already described, I may mention
that the Director at Kew is also Botanical Adviser to the Secretary
of State for the Dominions and Colonies. This work, in the past,
has been largely connected with the work of the Colonial Agricultural
Departments and though the appointment of an Assistant Agricul-
tural Adviser to the Colonial Office relieves Kew of some of the work
on which our help has been sought in the past there are still many
agricultural questions, which have a botanical bearing, which Kew
alone can answer. Further than this, the Empire Marketing Board,
through the funds which they have made available at Kew, frequently
refer to the Director technical questions, many of which are concerned
with grants-in-aid for various lines of research. Such applications
often require close scrutiny and consideration. It frequently
happens that grants are asked for by one Colony which wishes to
undertake work which could, it is thought, be better done in some
other Colony, or which it can be pointed out has already engaged
the attention of workers in more than one Colony. We have an
example in this conference of the claims of different Colonies to
undertake research work on the oil palm. Sometimes applications
for such grants verge on the extravagant side and at others they are
insufficient for the work proposed. A personal knowledge of the
conditions of the different Colonies is, therefore, of the greatest
advantage.
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In many lines of work Kew has to depend on the co-operation
of Officers of the Agricultural Service. Take the subject of grasses,
for example. There is not much difficulty in naming these, but this
is merely a beginning of the work. From an Agricultural point of
view something more is required. One wants to know something of
their habit, what conditions these grow under, whether they are
perennial or annual, at what elevation they thrive and the class of
soils on which they flourish. Then again it is necessary to know
what variation in habit may be observed when these are grown on
different soils ; whether they are suitable for cutting or for grazing
and which are the species which are preferred by live stock.

Kew has been responsible for a publication on the pasture
grasses of East Africa and at the present time, with the co-operation
of Kew, one of the Agricultural Officers in Uganda is writing up the
grass flora of that Protectorate.
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FIELD EXPERIMENTS IN WEST AFRICA.
By O. T. FAULKNER anp J. R. MACKIE (NiGERLS).

The object of this paper is to examine some of the various
systems now in vogue for laying out field experiments and to discuss
their applicability to West African conditions, rather than to
criticise their mathematical or statistical soundness. A great
change has come over Agricultural literature in recent years; a
few years ago very few results were published at all, and these
were rarely accompanied by full figures. The writers merely
confined themselves to statements of facts, or supposed facts.
In recent years there has been a tendency to go to the other extreme
and agricultural scientists have tended to carry out their work
almost as though their real purpose was the publishing of results
that would convince the reader.

Our primary object, as members of Colonial Agricultural
Departments, is to improve Agriculture, in particular native
agriculture. The most important point 1s that the experimenter
should himself reach a conclusion which represents the truth, the
whole truth, and nothing but the truth. (One has even heard such
statements as “1 published it because it was a striking result ;
but the conditions of that year were entirely exceptional—it would
never happen again; but that is a matter for the reader; every-
thing T have said is true ”').  If the publication of the results becomes
anything more than the secondary, very subsidiary consideration
that it ought to be, then the whole significance of the work rests
on a false basis. In our attempt to improve Agriculture we must
keep the native farmer always in mind. If our experiments lead
us to conclusions which are not practical or are uneconomic, then
no matter by what statistical method the results have been obtained
and prepared for publication, or how striking they are to the reader,
these conclusions will never be adopted by the native and are
therefore to all intents and purposes valueless.

It is generally accepted that the two essentials which govern
all well planned field experiments are (1) that the experiment
should yield a comparison of the different manures, treatments,
or varieties, and (2) that it should yield a means of testing the
significance of such differences as are observed. DBut there are two
further essentials which for West African conditions are quite
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as important, if not more so, than these, namely, that the experiment
should be so arranged that it requires the minimum of expert
European supervision, and also in such a way as to reduce to an
absolute minimum of the risk of what Engledow calls the ** damn-
fool " mistake. European supervision is a Juxury in West Africa,
and a good deal of work which on a highly organised experimental
station in England would be done by experts or post-graduate
students, etc., devolves upon African assistants ; and in examining
the general applicability of any system of field experiments to
West Africa this must be borne in mind.

RANDOMIZED BLOCKS.

The latest fashion of laying out experiments in a series of
*“randomized blocks " is justified by those who advocate it on
the grounds that:

(a) It is in a theoretical way sound statistically because the
arrangement is random ; for it is said that we cannot
assume any test of significance to be valid if our plots
have been chosen in any way according to a pre-arranged
system.

{0) It is the method which allows of the most satisfactory
analysis of results.

With regard to (a), the first of these arguments, it is remarkable
that, in actual practice, restrictions are usually imposed upon the
random arrangement and the Latin Square or some other systematic
arrangement is adopted ; so that the statistical soundness of even
the most modern method seems questionable, if the basis of sound-
ness is ‘‘ randomization.” With say five varieties, there is one
Latin Square, for example, to hundreds of thousands of truly
random arrangements or ‘‘ Barbarian Squares” as Mr. Jacob
calls them, But, in any event, in Agricultural Experiments there
are so many illogicalities that mathematical * purity " applied
to them savours of pedantry. The whole application of statistical
ideas to the comparatively small number of duplicates employed
in field experiments is apparently fundamentally unsound to the
pure mathematician; and the elaboration of methods for this
purpose undoubtedly often leads to a feeling of confidence by the
ordinary agriculturist which is unjustified. The structure is so
imposing that the weakness of the foundations may easily be over-
looked. Take, for example, the question of the significance of results
obtained by these methods. If the odds against a result being
due to chance are 30 : 1, we say that it is significant, but if they
are only 10 : 1, it is not significant ; but the 31st chance may turn
up, and if it does the subsequent misleading of the public is just
as serious economically as if the 1rth chance turns up; and the
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most complicated and accurate mathematics cannot alter this
fact. The idea of fixing a limit to significance shows clearly what
statistical analysis should be, namely, an aid to clarity of thought
and not an end in itself. That it is often regarded as an end in
itself has on many occasions been shown to be the case in this
Department. The same experiment has been carried out during
three or four successive seasons and the odds against the result
being due to chance have each year been in the neighbourhood of
10 : 1—and yet the officer in charge has reported that the result
- has no significance, whereas, having been carried out under three
or four entirely different sets of conditions, it is highly significant.

Again, it is agreed that ““ the soil of a field does not vary at
random from point to point, but continuously in patches or
streaks” and a definite correlation is known to exist between
adjacent plots. Why should we therefore not take advantage
of this correlation to reduce our unavoidable error 7 The argument
seems to be that statistical methods should not be applied to non-
randomized experiments. But we want the truth; and whether
the statistical method is very perfect or not seems to us to matter
very little. So long as it helps us to think clearly and does not
actually lead to practical or false confidence, then it serves its
purpose. '

The real point lies in (), the second argument : it is a useful
method of conducting and analysing the particular type of experi-
ment for which it was designed, 7.e., experiments with a large number
of different manures in various combinations which need to be
compared each with the other. One method is better than another
for a particular experiment, and while all have their disadvantages,
true wisdom lies in the choice of the right method for the particular
experiment and the conditions under which it is carried out. TFor
the particular type of experiment with which we are mainly con-
cerned in Nigeria (namely testing the relative merits of one or two
varieties or treatments, more from the economic point of view than
the scientific), and in view of the conditions under which we have
to work, we mostly make use of a method which may conveniently
be called “ Faulkner’s "’ method, but for certain types of investiga-
tion we find *“ Engledow’s” method more suitable.

FISHER’S ¢ LATIN SQUARE" METHOD.

Fisher’s *“ Latin Square * method is too well known to need
further description here, but it has certain disadvantages which we
consider make it unsuitable for general adoption in Nigeria. These
disadvantages may be enumerated as follows :—

(1) Owing to the peculiar layout, comparisons by eye are
rendered difficult, and such comparisons are often the
most instructive,
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(2) The mathematics are too complicated. \We understand
that at Rothamsted the man who carries out the field
work does not work out the results. The figures are
taken to the laboratory where the calculations are made
by experts. Such a system is obviously unsuited to
Nigeria, where the officer in charge of the station has to
work out and understand his own results.

(3) The conduct of the experiment needs great care, much
more than an African assistant could be relied upon to
exercise, if  damn-fool " errors are to be avoided.

(4) The advantage of the correlation between neighbouring
plots of land is lost.

ENGLEDOW’S METHOD.

The method advocated by Engledow, which is fully described
in a paper entitled “* The Principles and Practice of Field Trials,”
published by the Empire Cotton Growing Corporation, has been
specially devised for carrying out cereal yield trials with extreme
accuracy on very small plots, and for this purpose is probably the
best of its kind. To quote Engledow himself: “ For the early
stages of variety trials, when the amount of seed is small, the usual
arrangement adopted is a chessboard of very small square plots, the
utilized area of each of which is no more than one square yard.
Usually it is desired to test more than two varieties at once.
Suppose there are eight. Then the simplest arrangement is to sow
them in order down the strip of plots thus :—

I 2 3 4 5
6 7 8 1 2
3 4 5 6 7
8 1 2 3 4 andsoon

For field scale trials this is modified into an arrangement of long
narrow strips and every variety under trial is separately compared
with the standard variety, the arrangement being as follows :—
s v vssvv s s and soon where each “s” and “v”
represents one ridge or strip of half the width of an ordinary seed
drill.  For such field scale trials Engledow considers ;% of an
acre to be the optimum size of plot for most cereal crops. The
statistical treatment of the results obtained from both these
methods is the same and is based on the general principle of
considering differences between adjacent plots and reducing the
standard error by increasing the number of pairs of adjacent and
comparable plots, the theory of which has been mainly developed
by “Student.” The main advantages of this system may be
stated thus :—

1. It is particularly suitable for variety yield tests especially
where it is desired to test several varieties simultaneously,
and where the seed supply is very limited.



22

2. It takes advantage of the correlation between neighbouring
plots and ridges; in fact, as Engledow says, the special
applicability of “ Student’s ” method (for standard error
of varietal mean differences) turns on the existence of
this correlation,

3. A particular experiment can easily be repeated for several
years on, the same plots.

From our point of view, however, for general experirﬁental
work it has the following disadvantages :—

I. Tt is not a practicable method for many purposes other
than testing varieties, and, as Engledow admits, yield
trials are only a minor part of the experimental work
in new and developing countries.

2. It needs great care. Constant European supervision is
almost essential.

3. It is not suitable for large plots and therefore permits little
information to be gained as to the economics of the
problem, apart from yield. '

4. It is not very suitable for experiments with permanent
crops.

FAULKNER’S METHOD.

This method, which is the one used for large scale field
experiments at all our Nigerian Experimental stations, is not so
well known as the two methods previously mentioned, and the
following extract taken from an article contained in the Second
Annual Bulletin of the Nigerian Agricultural Department, dated
1st July, 1923, explains the layout of the experiments and will not
therefore be out of place :—

“In this method the plots are long and narrow, generally
five times as long as wide, as these dimensions are believed
to give the greatest accuracy consistent with general
convenience. The plots of course adjoin by their long
sides, Every alternate plot is a “ control "” plot and there
is a control plot at the end of each series. Wherever
possible there are at least eleven control plots and these
receive exactly the same treatment, this treatment being
generally the standard method of cultivation, or the
standard variety which is used for the particular crop
on the particular farm whenever there is no reason for
doing otherwise, Each experimental plot lies between
two control plots and if possible there are always four and
never less than two such plots under each kind of treatment
which is being tested.”

“In the presentation of the results the yield per acre from
each plot under the experimental treatments is compared



23

to the average yield per acre of the two adjacent control
plots, the result being expressed as an increase or decrease
as compared to that average.”

The root-mean square difference between neighbouring pairs
of control plots is then calculated and this is used as a measure
of the uncertain errors in the observed differences between the yield
of an experimental plot and the average of the yields of the two
plots adjacent to it.

L]

This system is, we consider, particularly suited to the type of

experiment which is most common on West African Expe{imental
stations and to the conditions under which they are carried out,
and from these points of view it has the following advantages \—

I.

(853

[

Comparison by eye is greatly facilitated. The plots being
side by side differences are easily seen and experimental
plots can often be used as demonstrations for African
farmers to whom the statistical aspect is of no interest.

. The experiments are very easy to conduct, so much so that, -

although we usually try to arrange that a European shall
supervise all important operations such as sowing, harvest-
ing, etc., they can and have been successfully conducted by
African overseers.

. The mathematics are simple. Any intelligent African

overseer can work out the result of any experiment, and on
our farms they usually do so.

. Advantage is taken of the correlation between neighbouring

plots.

. It is suited to the type of experiment with which we are

mostly concerned, namely, testing one or two varieties,
or manurial treatments, simple cultural experiments or
testing the relative merits of one or two rotations;
especially is it suitable for testing a new variety or practice
against the old or native one, and ascertaining the nett
financial value of the difference.

. It is equally suitable for experiments with permanent crops

as for experiments with annual crops.

. It is a method which can be used on heir own farms by

native farmers provided the plots are ‘aid out for them,

. Within reason there is no limit to the size of the plots.

This is an important point in tropical countries where
sources of error are so numerous and expert supervision $o
limited. If the plots are large, quite a reliable result can
be obtained even if any portion of a plot is so damaged by
animals, birds, etc., or so spoilt by outcrops of rock, etc.,
as to be useless. One merely eliminates the damaged area
and calculates the yield per acre from the remainder.



There is, in fact, a considerable measure of safety in large
plots which is lacking where small ones are employed.
Moreover they can be made to give information as to the -
relative economics of the crops or treatments which are
being treated.

There are, however, one or two criticisms which might be
levelled against our system :—

1. It is not well suited to manurial experiments or experiments
in which a large number of varieties have to be treated,
each against the other. In the few experiments of this
kind which we have attempted, we have realised that the
results would have been more valuable if Fisher’s or some
other of the more elaborate methods had been adopted,
To get reliable results by this method the issue must be
reduced to the simplest possible terms. The comparison
of each of two new varieties with each other is obviously
less reliable than the comparisons of each with the standard.

2. The statistical treatment of the results is open to criticism.
As soon as the system of truly randomized plots is departed
from, the laws of chance cannot strictly be applied, and the
mathematics of all methods of statistical treatment are
based on these. We do, however, know what assumptions
have been made. They are generally admitted as permis-
sible and leave an ample margin of safety.

In actual practice our conclusions have proved correct. We
have found that treatments or varieties which our experiments have
shewn to be sound are proved to be so by the readiness with which
they are taken up by the native farmers, and after all this is the
final test of all in West Africa. As examples of this, one can quote
the introduction of exotic varieties of rice, and the way Ishan cotton
has been taken up ; and there is evidence to show that our systems
of mixed farming and green manuring are also likely to be adopted
with increasing rapidity. Vice versa, when we have ever attempted
to interest the natives in an innovation with which our experiments
have given inconclusive or conflicting results, we have invariably
failed.

CONCLUSION.
Our final conclusions are that :

(1) The best method of laying out and conducting field e%(peri-
ments is the one which is best adapted to the type of experiment
and to the conditions under which it has to be carried out, and

(2) In West Africa the methods generally used on English
Experimental Farms are unsuitable, except for very special purposes
and in circumstances which are exceptional.
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INTRODUCTION.

The object of this paper is to put forward the case of
randomization in field plot technique against systematic forms of
arrangement.  So much work has been done both on the practical
and the theoretical side that it is impracticable to trace the develop-
ment of the modern ““ confounded " layouts from the one plot idea,
of twenty years ago.

Several surveys of the subject have been made, and a short one
written up to the present time is given in my paper on “ Field
Experiment” in the 1928 Year-Book of the Department of Agriculture.
It is sufficient here to enumerate the generally accepted principles
relative to the modern randomized layout, and the objections to,
and criticisms of, those ideas when put into practice.

On the theoretical side, the work of the biometricians shows
definitely that only by a randomized layout can we obtain a -
valid estimate of the error of the experiment, and, therefore, only
by this arrangement arrive at a sound conclusion. The diagram of
Fisher, published in the paper referred to above, shows this so clearly
that no apology is needed for again making use of it. The diagram
is shown in Appendix I. Fisher, who has probably done more than.
any other worker to develop modern technique, and disseminate
modern ideas, has used the diagram to illustrate the principles to
students in the statistical laboratory at Rothamsted, where I had
the pleasure of spending six weeks as a temporary worker. Many
of the ideas which are put forward here were the outcome of con-
versations with Dr. Fisher, Dr. Wishart and Mr. Clapham of the
Rothamsted statistical department, Mr. Irwin of the Ministry of
Agriculture, Mr. Hoblyn of East Malling Research Station,

Mr. Engledow of Cambridge and Prof. Heigham of Armstrong
College.

With a prior knowledge of the problems which present themselves ,
in the Gold Coast, and a fortunate working acquaintance with the
Nigerian system, gained on local leave at Samaru and Kano in the
Northern Provinces in 1927, I was able to discuss the difficulties’
with the workers mentioned above, and I wish first to express my’
appreciation of the great help they gave me at every point.

In a field experiment we want the answer, with the minimum
of time, expense and trouble, to a biological question. Furthermore,
we want to know how reliable the answer is, and to estimate this
we resort to certain biometrical formule for finding the error of the |
experimental result: and the significance of a difference in yield
(or other physiological characteristic of the plant) between different |
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yarieties, or between differently treated plots of the same variety,
judged in the light of this “error.” The reliability then, of the
answer, depends on the “ error,” and all methods of field experiment
are aimed at one of two things : the reduction of this error, and the
validity of the estimate of it which our field technique and biometrical
formula give us.

From the diagram we see that replication is the basis of both
aims, that the random distribution of plots is concerned with getting
a valid estimate of the error and field technique (local control) with
its actual reduction.

I propose to deal with the subject in the same sections as appear
on the diagram, allowing the argument to develop, rather than to
outline the argument and proceed to justify it.

2. NECESSITY FOR REPLICATION.

The heterogeneity of a field is so apparent to the eye in a
growing crop that figures from uniformity trials are almost
unnecessary to demonstrate the need for replication of plots. One
still sees here and there the single plot type of trial. A perusal,
however, of the diagram in Appendix II, of a field of maize, shows
clearly the large differences which exist in adjacent plots, differences
greater than would be expected between different varieties or
different treatments. It is apparent that to base an argument on
difference in yield from the records of two plots would very often
lead to quite a wrong result.

The second diagram shows the differences in yield of a field of
coconut palms. Here individual yield is shown and the differences
are large. The general trend of fertility is marked, but there are
also differences between adjacent palms which must be mainly due
to an intra-varietal heterogeneity. From the yield statistics from
which the diagram was prepared, it is easy to find the number of
replications of each unit 1n one plot which would give the minimum
error, the point being that at which the sum of the soil heterogeneity
and the intra-varietal heterogeneity is a minimum.

The third diagram is of square plots of 25 palms, and shows
mainly the fertility differences over the field. The diagrams are
sufficient in themselves to show the need of replication. Plot size
will be discussed later.

3. RANDOM DISTRIBUTION.

The necessity for random distribution is due to the fact that
our criterion, for judging the reliability of the answer to the biological
question we asked of the field trial, is the ** standard error,” usually
denoted by sigma (o). This statistic is the second moment of an
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infinite series, which conforms to a definite distribution, the “* normal”’
curve. All we can do is to take a finite sample of this infinite
population and obtain the second moment, which we will call the
standard deviation (s). Although “s” is only an estimate of the
true error, the relation of “ 8’ to ¢’ is known, and so “s ”’ can be
used with certainty as a criterion. The statistic “s,” however,
depends on the sample being taken at random, and only in such a
case 1s “ s " a valid estimate of “ ¢.”

The development of random arrangements is quite clear if
traced systematically, and the stages are given in diagrammatic
form in Appendix I1I. Modern * confounded " experiments appear
complicated at first, but once the arrangement is analysed, order
appears out of the apparent chaos. The beauty of these confounded
arrangements is that so much can be got out of one trial, and further
promising lines of investigation are forthcoming, for which future
trials can be designed. There is concentrated in one experiment
several questions, for which reliable answers can be obtained, and
which in separate experiments would multiply the field-work and
area required enormously. Furthermore, the interaction of treat-
ments and varieties can be observed, and a particularly useful form
is one in which the varietal response to different treatments is
required.

The method of designing these layouts will be discussed later,

4. SIZE OF PLOT.

From the theoretical standpoint, I have not seen any argument
for a definite size of plot which would bear statistical investigation
on a representative series of uniformity trials, either on different
fields in the same year, or on the same field in different years.

I prefer to think of the heterogeneity of the soil in three stages:
the major differences due to different soil formations and topography,
the minor differences due to previous cultivations, ant hills, dung
heaps, tree positions, etc., and the finer differences between adjacent
foot lengths, say, in rows of barley. In conversation, Mr. Engledow
elaborated a “ streak hypothesis ** covering this, and it is interesting
to note that an investigation into the internal correlation between
the small units (foot lengths), which make up an experimental plot,
point to the fact that there is often a higher correlation between
non-adjacent units than adjacent ones. The argument is engaging,
and the investigation an interesting one, and should result in a
much fuller knowledge of the nature of soil heterogeneity, but is
rather outside the scope of this paper.

With our plots we are concerned with the minor differences.
The area of the patches responsible for these differences is not a
constant, and therefore the size of plot, giving minimum error, is
not constant. A good example of this factor is given in 4 in
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Appendix II, which gives the standard error associated with plots
of different sizes built up of individually recorded coconut palms.
In the one field the error diminishes as the size of plot increases,
while in the other field the error remains almost constant. In the
theoretically perfect field, with the units of different fertility levels
distributed at random, we should find that the error diminishes as
the square root of the size of plot. With small plots of a permanent
crop the intra-varietal differences might have an effect comparable
with the soil differences, but the case of plots so relatively small
does not merit discussion here.

The question, then, of plot size, from a theoretical standpoint, is
an open one. On the practical side, however, it is more definite.
We must avoid the major differences; streaks do not affect us,
except in fine records, as tiller counts in census work, and we need a
plot, therefore, which is as small as possible to enable as many
replications as possible, and large enough for the yield figures not
to be seriously affected by small errors in the cultivations, sowing
and recording. We must allow an area sufficient for edge to be cut
off, if edge effect is considered large enough to affect the results.

By examination of the field of maize grown in one-fortieth
acre plots, the standard deviation per plot is reasonably small. In
practice the plot appears to be large enough for comparison of
manurial treatments, spacing and time of sowings, though for culti-
vations using machinery it would probably be found to be rather
small. It is possible only to give an opinion based on the experience
of one’s own observations and this size plot appears to me to be the
best.

In permanent crops, of course, where the planting distance may
be up to 25 feet square, } of an acre appears to be a useful size.

5. SHAPE OF PLOT.

Plot shape can be treated in much the same way as plot size.
Theoretically there is little to recommend it. Several rather
ingenious analyses have been made showing the reduction of error
by the use of long plots, but further investigation into the data
reveals in most cases the purely local nature of this effect. The
fertility gradient has a lot to do with it, and in many cases, where
elongating one way reduces the error, elongating the other way
increases it. The reduction of the error is more an indication of the
nature of the heterogeneity of the particular field. Maskell suggests
the method of using this factor, where the fertility trend is known,
by elongating plots along the fertility gradient, and the blocks of
plots across the gradient.

Against this we have the greater length of edge in long plots,
and edge effect is a factor we want to reduce to a minimum.
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On the practical side, long plots may be more convenient,
particularly in special cases, such as Beaven’s half drill strip method,
where the sowing is simplificd, and the reaping also, by using a very
long narrow plot, corresponding to the width of the seed drill and
length of the furrow. Where we are dealing with hand labour, a
square plot is equally easy to use and has the advantage of less edge,

6. NUMBER OF REPLICATIONS.

This naturally depends on the precision required and the size
of the differences which are being investigated. The size of standard
error of the mean of the plots under one treatment, or variety, varies
inversely as the square root of the number of replications, so that
up to a point, the more replications the better. Itwould be useless,
however, to obtain precision by replication of a finer degree than the
field-work allowed, and a balance must be preserved. It depends
entirely on the simplicity or otherwise of the question asked, and
the size of the differences expected. In the straightforward com-
parison of varieties, spacings, time of sowings, etc., six replications
appear sufficient. It is not, however, sufficient to make one experi-
ment, as season has comparative effects on different treatments and
varieties. A good working criterion is six replications over three
seasons.  Here it may be pointed out that a random arrangement
used one year is not valid again unless arrived at by chance again.
In a way it could be made an investigation into the change of
heterogeneity of the seil, and as such, of course, valid, but for the
purpose of repetition of the experiment in a different season it is
not valid. '

7. THE OBJECTIONS TO RANDOMIZATION,

From the biometrical point of view the objections raised are
not to randomization itself but rather to its application, and the
interpretation of results. Randomization in field work and the
analysis of variance method of treatment of result, though not
actually interdependent, are so very closely bound up in their
development by Fisher, that they can be treated as one. The
criticism of the method is that the analysis of variance test depends
very greatly on the normality of the distribution, and that the
extent to which tests become inexact as the distribution departs
from normality is not fully understood. For our purpose, it is
safe to assume that the “ inexactness " is not comparable with the
non-validity of the standard deviation obtained from a systematic
arrangement. We are dealing with small samples, and a random
selection is by far the most reliable. We can leave further investiga-
tion into this point to the mathematicians,

A citicism levelled against the design—Latin square, for
example--is that a restriction is imposed. This is so, but the random
C
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nature of the arrangement consists in the fact that the Latin Square
chosen is one selected at random out of the total number of squares
possible. In practice, in some cases, this is carried out, by writing
out all the possible arrangements on cards, and choosing a card
at random.

There are several criticisms, from the practical side. Engledow
and Yule speak of the greater susceptibility of random arrangement
to “ error of the damn-fool order,” such as mixing up seed packets.
Personally, 1 consider such error as easy to make in either arrange-
ment, but that if the plots are numbered consecutively and (in the
case cited) the seed packets given plot numbers, the Hability to
error is negligible. In any experiment the design and working
arrangement should be got out before going to the field.

Another criticism is that a random arrangement is bad for
observation. In reply to this, several points suggest themselves.
Firstly, if a difference is great enough to be marked, to the eye,
in spite of the differences due to the soil heterogeneity, then an exact
experiment is needed only to determine the size of the difference,
and this cannot be determined by eye in any arrangement.
Secondly, an experiment is not primarily a demonstration. Thirdly,
a difference between adjacent plots may be fictitious and therefore
misleading. Fourthly, a systematic arrangement, producing a
bias in yield, would also produce a bias in the observed
characteristic. Lastly, there is no reason at all why a side by side
arrangement should not be used by putting the successive * rows "
of a Latin square (or other arrangement) in a line. This point is
explained further under ‘‘design.” It might be said that the
random arrangement does not lend itself to crop after crop studies
in investigation of seasonal effect. Here it is only necessary to
decide on what you set out to investigate, and design the experiment
to that end.

Cultivation difficulties appear large at first, but the method of
“ line " arrangement referred to above gets over this. A diagram
is given in Appendix III. In the Colony it concerns us little, as
most of our cultivations are by hand. In Beaven’s half-drill-
strip method, randomization could be introduced simply by selecting
the ABBA or BAAB arrangement of units at random, making a
plan and driving the drill up the rows as required by the design.
It would only result in a few, if any, extra journeys. In Faulkner’s
system, by a random arrangement, with several treatments, the
number of *“ control ”’ plots could be reduced without any alteration
to the size and shape of plots.

The statistical work required in working out the results of
randomized experiments is perhaps an objection to their use in
certaincases. Going back a few years, theuse of a straightforward
standard deviation suffered from the same cause. Simplification
and standardization removes much of the cause. Faulkner's
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standard method of working out “ R appears to work smoothly
and efficiently in practice with non-mathematical experimenters.
I have attempted to reduce the working of randomized layout in
a similar way, and give some examples in Appendix IV. In support
of their usefulness, I might add that two Junior African Officers,
on Asuansi Station were able in a few months to take a set of figures
of a Latin square and work down toa ““ z " test.

This disposes of the “ objections”’ which I have met so far,
A somewhat deeper objection, however, has appeared recently in
the Journal of the Ministry of Agriculture, in an article by R. N.
Dixey of the Oxford Agric. Economics Research Institute. He
draws attention to the * artificial ” nature of the experiment on a
station, and its divorcement from the conditions in the farm. This
objection is to experimental work aimed at improving local farming
methods. Fundamental research items are of course excluded from
this criticism. He outlines the usefulness of surveys, for collecting
information of times of sowing, planting distance, etc., and yield.
Such figures, analysed in the laboratory, would yield most useful
results. The idea is refreshing, and was in part anticipated at
Asuansi Station this year. For correlation with maize experiments,
th acre plots were marked out in outside farms, and, at harvest,
counts of stands, ears, etc, and weights will be taken. This, I think,
should form one main line of investigation in connection with our
experiment station work,

8. DESIGN,

A random arrangement is one obtained by chance out of the
total number of arrangements possible. In a comparison of two
treatments, the AB or BA arrangement may be obtained by tossing
a coin. In arandomized block experiment, the treatments may be
given letters, and cards bearing the letters A, B, C, D, etc., placed
in a box, shaken up and drawn out one at a time, for each block.

The usual method for a Latin square (for the lower denomina-
tions) is for all the possible squares to be written out on cards,
the cards shuffled and one selected at random. The card should
then be returned to the pack, the pack reshuffled, and a card selected.
If the same card turned up, it is a random selection, but to repeat the
first card for subsequent blocks without the reshuffling would not
be random. For the higher denominations, the number of possible
squares is so large that a complete set of cards is impracticable.
Cards giving the ““ reduced ”’ or type squares are made out and then
rerandomizing is done on the type selected. For a 3 X 3 Latin
Sguage there are 12 possibilities; for 4° X 4, 576; for a 5 X 5,
161,250,

A simple method is to use one set of cards bearing the treatment
letters, do the first row and then gradually build up the square,
always selecting at random each unit from the possible letters.
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the 1st letter of the second row could not be the same as the 1st in
the first row, and it could only be selected from the others. To
complete the randomization, reshuffle complete rows, and then com-
plete columns,

For a Grzco-Latin Square, the first step is to produce a Latin
Square and then superimpose the second set of treatments on the
first row, and gradually build up the arrangement, always selecting
at random from the available treatments, The randomization is.
complete by reshuffling complete rows or columns.

In the magic square, the technique is different. The arrange-
ment is best built up in sections and the actual treatment letters
randomized afterwards. The steps are best seen by reference to
the diagram in Appendix III. Confounding by superimposition can
be completed in sections as shown in the second series of diagrams.
It will be noticed that a clock sequence of the units in a section is
the basis of this design.

Once the design is complete on paper, its transference to the
field need not be geographically exact. The actual shape of the
““ square "’ will depend on the shape of the unit plots.

9. COMPROMISE BETWEEN RANDOM AND
SYSTEMATIC ARRANGEMENT.

In describing the following work I wish to make it clear that I
have not had the opportunity of discussing the ideas outlined, with
other workers, and merely put them forward as a possible line of
future investigation. It has occurred to me that if a systematic
.arrangement could be carried out in the field, and the randomization
done in the laboratory before the error was calculated, that some
of the objections to random arrangement would be removed. If
say, a number of treatments were repeated in a systematic check-
board arrangement, randomized blocks could be made up in the
laboratory, composed of complete sets of treatments, by separately
shuffling cards representing the replications of each treatment, and
taking out one from each until exhausted. The new series would
be randomized blocks. This seems to be merely an extension of
the idea of changing bodily the geographical position of complete
rows of a Latin Square in the field.

The idea seems fruitful, in the case of permanent crops where
the differences between plots are great in comparison with the
exp