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COMMITTEE ON EDIBLE AND OIL-PRODUCING NUTS AND SEEDS.

To the Rt. Hon. A. BONAR LAW, M.P,, &c., &c., His Majesty’s Secretary of State
for the Colonies.

SIr,

Ix June last you approved the appointment of a Committee to consider and
report upon the present condition and the prospects of the West African trade in
palm kernels and other edible and oil-producing nuts and seeds, and to make
recommendations for the promotion in the United Kingdom of the industries
dependent thereon.

The members of the Committee were as follows :—

Me. A. D. Steen MArroanp, MP,, Par&amentary Under Secretary of State
(Chairman). '

Sir G. V. Frooes, K.CM.G., Assistant Under Secretary of State (Vice-
Chairmany).

Sir Huau Cuirrorn, K.C.M.G., Governor of the Gold Coast.

Mr. L. Courer.

Professor Wynpuam R. Dunsrany, C.M.G., F.R.S., Director -of the Imperial
Institute.

Mr. C. C. KNowLES. ‘

Sir Freoerick Luagarp, G.C.M.G., C.B,, D.S.0., Governor-Goneral of Nigeria.

Mr, T. H. Mippreron, C.13., Board of Agriculture and Fisheries.

Mr. G. A. Moore.

Sir Owen Puinires, K.C.M.G., M.P.

Mr. T. WALKDEN,

Sir W. G. Warson, Bart.

My, T. Wmes, M.P.

Ml;i"’l‘.d\’\folt'x'lllNGTON, Director of the Commercial Intelligence Branch, Board of

rade.

Of these members Sir Owen Philipps, Mr, Moore, and Mr: Walkden werc appointed
on the recommendation of the London, Liverpcol, and Manchester Chambers of
Commerce respectively. .

The Committee much regret that the return to West Africa of Sir Frederick
Lugard and Sir Hugh Clifford prevented them from being present at the later sittings
of the Committee. 4

The first meeting of the Committee was held on the 18th of August 1915, and
twenty-one meetings have been held. ‘Oral evidenco has been received from twenty-
six witnesses, representing as far as possible all the interests concerned in the West
African trade, and including various members of the Committee.

The Committee now have the honour to present the following report.

0 (6)31818 5000 616 E&S Al
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COMMITTEE ON EDIBLE AND OIL-PRODUCING NUTS AND SEEDS.

—— —————

REPORT,

I—ScorE ofF ‘THE INQUIRY.

The subject of the Committee’s inquiry is one which perbaps it may be difficult
to make generally interesting, but at¥any rate it is possible to make intelligible.
Outside the circle of those immediately interested, the West African trade in palm
kernels is not g0 well known or appreciated as ought to be the case, and therefore
the magnitude of the interests involved is first stated. In the next section a brief
description is given of the trade and the industries related to it, together with
their inter-connection. This description is very simple as contrasted with that of
some industries, but, at the same time, such an account seems desirable for the
purpose of conveying a comprehensive view of the subject matter with its different
parts seen in their proper perspective. 'The state of the industry at the outbreak of
war is next outlined; its international distribution, and the causes which have
occasioned such a distribution. It would then seem natural to deal with direct
issues as between Germany and this country, examining the advantages possessed
by Germany in the past, and the extent to which they can be counterbalanced.
The question, however, is complicated in two ways by considerations affecting West
Africa, viz..—(1) Is it likely that the demand for the West African produce will
continue as great as, or greater than, it is at present? (2) If so, how far in competiticn
with the United Kingdom is West Africa itself suitable or likely to he a legatee of
the German industry ? The sixth section describes the course of the trade since the
outbreak of war, and the seventh and last portion of the report gives the conclusions
and recommendations of the Committee.

It will be noted that while, by the terms of reference, the attention of the
Committee was principally directed to the question of palm kernels, yet palm oil,
ground nuts (Arachis hypogaea), shea nuts (Butyrospermum Parkii), benniseed
(Sesamum Indicum), and other oil-producing nuts and seeds were also within the
scope of their inquiry. The Committee have examined witnesses with reference to
shea nuts and benniseed, but the condition of the trade does not appear to be such
as to warrant prolonged treatment in this report. At the same time it is possible
that the trade in shea nuts may become important if the difficulties can be surmounted
which hitherto have stood in the way of successfully refining the fat. Dutin any
event, no case has been made out for sxceptional measures in this connection.
The trade in ground-nuts is different. Itis a large and important trade, of which
the principal centre 1s in Trance, though considerable quantities are imported into
other Furopean countries. Its value to West Africa is about one-seventh of that
of {mlm oil and palm kernels. It forms the mainstay of the Gambia (Q. 1518, 5365),
both industrially and financially, and there is every sign of a considerable development
of the production and export of g~und nuts from Northern Nigeria. At the same
time, it would appear that very large shipments have been made to the United
Kingdom within the last year. There is every apening for a development, if crushers
in this country will embrace their opportunity, and the Committee therefore do not
wisn to recommend that further measures should be taken. As regards palm
kernels, the circumstances are entirely different. It is an immense trade, and
demands exceptional interest by reason of its size. Not only so, but neaxly the whole
of the industry of crushing kernels was in German hands. The inquiries of the
Committee, reported in the following pages, have therefore been predominantly
directed to the problem of establishing in this country the trade in palm kerncls
ai)ld thed industries which crush -thom, or which refine or manufacture the oil thus
obtained,
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IL.—MagN1TUDE OF -THE TRADE.

The magnitude of the export trade from West Africa of vegetable oils and oil-
producing substances is proved by the fact that in 1913 its value amounted to nearly ten
millious sterling. Of that trade palm oil and palm kernels accounted for over eight
millions, Analysed according to the country of origin, the exports from British
Possessions amounted to 7,519,000 ; from French Possessions (in 1912) to 2,782,0001,,
and from the former German Possessions (in 1912) to 535,000L. Nor is this all. Rapid
expansion is proceeding. Bxports from British Possessions in West Africa have
trebled in value in the last decade, and, unless unfavourable conditions, arise this
expansion may continue.

Certain of the tables which illustrate the facts are so instructive that they are
given here. But it is well worth noting other features which are shown by the
three additional tables given in Appendix A. One main and cardinal fact, however,
cannot be brought out too clearly. The trade in palm kernels amounted in 1913
to over 5,000,000l. sterling, or one half of the total exports from West Africa.
Of this great total, over 4,250,000L, or four-fifths of the whole, came from British
Possessions.  Yet three-quarters of it went to Germany to he milled.

Tasre I

Tixports in 1913 of the principal vegetable oils and oil-nuts from British West
Africa® to vartous markets (in thousanl £).

To United To To To 'Po South To all
Kingdom, Germany, France, Hollnnd, Afvlea, Countries.

£1,000; Tons, j£1,000f Tons, |&£1,000

Tons. ‘A‘,I,O()O Tone, J:l,O()O} "Tons,

Puln kernels - - 36,175 681 |181,30513,814 | 1,938] 28 |5,984] 80 153056| 97 [284,208]4,199
Palmoil - - -"74,287]1,644 | 10426] 242 | 8208 63| — | —| 981| 23| 88997(1,977
Ground nuts - -jl(),323 80 | 26,569 | 2566 42,042] 389 [{,440] 40| — | -~ | 86,608| 797
Shea nats - - 14,7811 861 2,088 24| — — [1,637] 10§ 14| — | 9420 70

£1,000] Tous.

o e o . ———— e o xS e

Palm-kernel oil - -+ 3,795! 129 62 — | — | —| =] =] —]| =] 3857} 129
Palm-kernel eako -’ — —_— 54121 81| — — | -] =] =1 1 5412{ 31
tCoprn - - o 12| — 93 2] 620 M| —] —| —| —| 726| 16
Bonniseed - i om0 8| 86| — | sl 1] =] =] =] =] 120 9

T"‘;}‘o‘:f“:‘;:"‘j} 129362‘2,578 226,930 | 3,860 |48,816| 495 (12061} 180 [6,300| 120 [430,563 | 7,228

* Gambin, Sicrrn Leone, Gold Coast, sud Nigeria,

Tt will be noted that the totnl tmports ot copra are given here, Hhough West Afrlea t8 o very minor source of supply of.
copra,  But the figures arve worth cousideration, not enly beeause the cultivation of copra in” West Afrien i3 fncrensing,
but beeause coconut ofl aud patn-kernel ol ave very similar in character, and, buleed, for most purposes are interchangeable,

Tanue 1I.-
Frexon WEST AFRICA.

From “Statistiques du Commerce des Colonies Frangaises pour 'annde 1912.”

Exports (partly estimated) in 1912 of palm kernels, palm oil, and ground-nuts
from French West Africay to various markets.

R——— e . o ———— o s

To United To To To Lo To To all
Kingdom, Germany, France, Hollend. Belgium, Portugal, Countries,

——
[V —

TPons, 1 £1,0001 Tons, {£1,00 | Tons. k‘l,()(l(\% Tonz, {£1,000] Tons, |£1,000] 'Tons, [£1,000] Tons, {£1,000

t

Palm kornels3,459| 47 143,089 586 | 3,604 43| — —] | =] =} =] 50,174| 676
Palm oil - [4,561] 101 589 13 ] 13,227] 289 — — | 151 3] — 1 — | 18,688 407
Ground nuts| 103 1 [18,954| 169 [136,357 {1,226 (25,238 | 225 3,297| 29 (3,201] 29 189,570 1,699

$ Senegal, French Guinea, Uppor Senegal and Niger, Ivory Coust, and Dahomey.
0 3118 A3
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6 COMMITTEE ON EDIBLE AND OIf-PRODUCING NUT8 AND SEEDS:

TasLi IIL
GERMAN WEST AF¥RICA.
From the “ Deutscher Kolonialatlas,” 1914.

Production for Ixport in Cameroons and Togoland of Palm Kernels and Palm Oil,
and Copra in Togoland.

Palm Kerncls and Paln Oil,
— Copra, 'Togoland,
—— Cameroons, - ! "Togoland.

‘l'ons, £1,000 | Tons, £1,000 Tons. £1,000
1906 - - -F hd 145 " 42 * i
1907 - - - 16,479 206 5,259 68 28 06
1908 - - - * 157 » 73 * Oy
1909 - - - * 182 * 125 ® 1+7
910 - - - 16,560 237 11,131 161 133 2:0
1911 - - - 18,261 275 17,021 259 186 3.1
1912 - - - 19,279 206 14,736 236 160 * 30

* IMigures not available. *

IIT.—Desorivrion of THE TrapE AND CoaNATE INDUSTRIES,
1. The differvent branches of the Trade.

It is requisite to distinguish the different phases in the commercial history
+ of the palm kernel, as an alteration in any one of them may definitely affect
the whole question. On the African coast the cones containing the fruit of the
palm are gathered; the fleshy oxterior or pericarp of the fruit treated for palm
oil; the nuts cracked und the kernels collected and sold to the Turopean trader.
Second comes the shipment to Burope. Third, the market. Fourth, when the
kernel has heen sold and brought to the mill, the palm-kernel oil is obtained by
crushing or extraction. Next, the crude oil is refined. This process is, of course,
distinet from crushing, but for obvious reasons both ave usually conducted side by
side under the sime management, At this point, two products, oil and feeding-cake
(or meal) emerge and go through the lust two stages of manufacture and distribution
to the consumer, On the one hand, the oil may be made, according to circumstances,
either into soap, vegetablo lard, or margarine, and the feeding cake or meal is
either sold in its existing form as palm-kerncl cake or meal, or used as a component
of one of the compound cakes now on the market.

The distinction between palm oil obtained from the pericarp and palm-kernel
oil subsequently obtained from the kernel is well known to all acquainted with
the subject. The former is produced exclusively in West Africa and is dealt with
at u later stage. It is with palm kernels and paln-kernel oil that the following
paragraphs are concerned.

2. Two-fold nature of the Product.

It is important to note that the product of the palm kernel is not single but
two-fold, %.e., oil and feeding stuff. The oil is, of course, much the more important
of the two, being worth about five times as much as the cake: But even so, where
the margin of profit is cut fine as regards the principal product, the value of the
secondary product may be decisive. In any case, it is not the price of one article,
but the scale of prices obtained for both, that must be considered.

) 3. “Crushing” and ** Bxtraction,”

Crushing and extraction are alternative processes for obtaining the oil from the
kernel when it has been. ground. It is necessary to understand the difference between
the two, even if only in the barest essentials, as it is possible that this difference
may affect the establishment of the industry in the United Kingdom.

House of Commons Parliamentary Papers Online.
Copyright (c) 2006 ProQuest Information and Learning Company. All rights reserved.



21
REPORT. ?

When crushed, the kernel, ground small, is heated, placed in a special press, and
subjected to a very high pressure, which makes the oil flow out. It is important to
note that the hardness of the kernel necessitates special machinery. Thus a mill
that will crush kernels can also (with a slight alteration of the rollers) crush linseed
or cotton seed, &c., economically, but not necessarily vice versd. The resultant cake
ils adfeeding stuff, and, as the pressure applied is very great, the cake is proportionately

ard.

When the process of extraciion is used, the kernel after grinding is placed in a
special cylinder and mixed with a solvent, generally henzine or trichlorethylene.
The solvent passes through to another receptacle, carrying the oil with it. The solvent
is then recovered by distillation and the oil remains. The resultant feeding stuff is
a light and fluffy meal (Q. 207, 2527, 3892-94, 5153), unsuitable for use in the
open, but capable of being used for making compound calkes, or for indoor feeding’
in the form of meal for pigs or other animals (Q. 3982-3).

The comparative advantages of the two processes are still somewhat in_doubt.
The actual cost of dealing with a ton of kernels will differ in either case according to
the perfection of machinery and method. But if equal carc be used, the cost of
handling a ton of kernels by extraction is variously estimated at from 5s. to 10s. a
ton more than crushing. Next, it must be remembered that the proportion of oil
obtained will differ considerably. If the oil is extracted, the proportion left in the
meal may be as low as 1 per cent. In crushing, under the best results at present
obtained by the latest machinery, the average percentage of oil left in the cake
is seldom less than 6 per cent. (Q. 2376, 3505, 3694) and, with any but the best
methods, may easily reach 10 per cent. If the extra cost of handling, therefore, is not
excessive, it would thus look as if the advantage would be on the side of extraction,
since a higher proportion of the more valuable product is extracted. The valuc of
the feeding stulf is somewhat reduced, but not in a degree corresponding to the
advantage in the increased volume of oil obtained. But, on the other hand, the
substance of the meal obtained by extraction® presents difficulties from which cake is
free, and its usefulness depends on its suitability either for use in compound cakes
or the existence of sufficient objects for which it is naturally adapted, e.g., the indoor
feeding of pigs and other live stock. Equally or more important, however, is the
character of the oil produced. TEven in crushing, the heat employed may have an
effect on the nature of the oil (Q. 5268, 2425), but otherwise the separation is
mechanical. Bxtraction, however,- involves the use of n solvent which may affect
the oil (Q. 4140, 5189-91) in some degree, vendering it liable to rctain a trace of
the taste of the solvent. Any such trace may bhe removed by the subseqient
refining, but the price of the crude oil in any case may he somewhat affected and
thus offset the udvantage of the larger volume produced.

Z[\'ee{)ing in mind, however, the object before the Committee, namely, the
establishment in this country of the industry previously conducted in Germany, the
material points that arise are two —

(a) Will it be more difficult to establish o market in this country for meal
obtained by extraction, than for cake, and, if so, is the difference in the
price obtainable likely to be serious ?

(b) German mills are already established and are mainly, though by no moans
exclusively, devoted to crushing. Is the advantage, if any, possessed by
the extraction procoss so clear and so material that by its adoption British
mills now being set up, or to be set up, can get a decided advantage ?

To the latter question the unswer in the preseni state of knowledge is * No.”
To the former, the reply is not so simple. Apart from mechanical difficulties duc
to its flufliness, there is no hindrance to the use of meal in compound cake, but
this fluffiness prevents any such cake containing more than about 10 per cent. of
meal and in this way its use, even for that purpuse, is limited. DPualm-kernel cake,
at o little added cost, can be ground and similaxly used, For direct use palm-
kernol cake has to fight its way to an established use, just like palm-kernel meal, hut
the difficulties arc greater with the meal than with the cake.

* In this report the torm “wmeal” is vsed to indieate the menl obtuined by the extraction process
hut it is important to remember that the eake produeed by crushing is sometimes grownd up and ‘sold in
the form of u meal, '

Ad
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8 COMMITTEE ON EDIBLE AND OIL-PRODUCING NUTS AND SEEDS:

4. Refining.

When an oil is to be used for edible purposes, it requires to be refined. The
problems in refining are mainly chemical, and chemistry in connection with the
present question is concerned alike with the preparation of oils by refining, and with
the selection and use of the proper oils for manufacture into the product desired,
such as margarine, or soap. As regards refining, the removal of any taint or taste
and the production of a neutral and tasteless oil are of the first importance.
Similarly, in manufacture, it must be remembered that, just as the composition of
oils differs both generically and specifically, so does their behaviour at different
temperatures or in different combinations. In each class of product certain qualities
must be constantly kept in view, as, for example, saponification in soap, and taste,
melting point, keeping quality, and texture in margarine. In the former case, the
recovery of by-products must be remembered, a matter of no small importance
when glycerine is so valuable as .at present. Lastly, while all oils differ, some are
much more closely allied than others (palm-kernel oil and coconut oil forming
a striking instance of close similarity (Q. 5013)), and among such nearly related
oils there may, within limitations, be a free choice determined by price. It is
thus clear that the chemical process is of an importance equal to machinery, though
with a practical difference. It is not an easy thing to keep the nature of machinery
secret. But it is possible to keep a chemical process from being divulged. To judge
from the information that has reached the Committee, the necessity for first-class
chemical assistance is as fully realised by the leading firms in this country as in
Germany (Q. 2402, 2942-44, 5009). More important still is the necessity that the
whole direction of the industry should be influenced by the conclusions reached on
the chemical side. In this respect it is inevitable that some works should be ahead
of others, but we have no reason to think that the most advanced British firms are
behind the Germans in this respect.

5. The CGeneral Nature of Palm-kernel Cake and Meal. .

Several witnesses have given evidence before the Committee on this aspect of
the subject. A number of feeding experiments have already been conducted both
with palm-kernel cake and meal. Others have been suggested by the Committee
and are being instituted. The main considerations in this branch of the subject will
be readily appreciated. Granted that the composition of a feeding stuff is such as
to bring it within the range of choice, it will, of course, be seen that quality and
price are inter-dependent. The witnesses whom the Committee have had the privilege
of examining gave much valuable information, but the opinions given showed con-
siderable variation, and this variation is reflected in the reports which have reached
the Committee of the experiments mentioned above.

An account of recent experiments in feeding palm-kernel cake will be found in
the memorandum by Dr. Crowther printed as Appendix B. Special attention may
be directed to the conclusions drawn from the experiments made on fattening cattle
and on dairy cows in this country (pp. 33 and 37); also to the results of an extensive
experiment on dairy cows which was conducted by a German agricultural society
in 1910 (p. 37). The German experiment emphasises one most important property
of palm-kernel cake, viz., its effect on the composition of milk.

Other investigations which had previously been made as to the influence of the
diet of the animal on the composition of milk poinied to the conclusion that, given
an adequate ration, it is not possible to influence the percentage of butter fat in
milk by alterations in feeding (Q. 400-404, 5317). Slight changes in the composition
of the milk may follow a change in feeding, but the percentage of fat soon returns
to the normal for the particular animul. This extensive German experiment (Q. 173),
however, goes to show that palm-kernel cake forms an exception among feeding
stuffs, and that it definiiely increases the amount of milk fat. If further experiments
uphold this conclusion, palm-kernel cake will form a most important addition to the
feeding stuffs now at the disposal of the dairy farmer. The increase in milk fat in
the German experiment varied with different animals from 0-16 per cent. to 0°34 per
cent. The significance of this result will be apparent when it is pointed out that the
second figure is equal to about one-tenth of the total quantity of fat present in
ordinary milk, and that under certain conditions dairy farmers may have difficulty in
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securing even as.much as 3°0 per cent. of fat in the mixed milk of a herd of cows.
Milk which contains less than 3°0 per cent. of fat is presumed to be adulterated, and
there would be a keen demand on the part of dairy farmers for any feeding stuft
which was known to improve milk of poor quality; even if the increase amounted
to not more than 0'1 per cent. To the maker of buiter, the increase in the
percentage of fatis also of special importance, for, assuming no change in the yield
of milk, an increase of 0'34 per cent. of fat would mean that nine cows would
produce as much butter as ten did before. Palm-kernel cake has a further special value
to the dairy farmer in its effect on the texture of butter. It produces a firin butter
and is thus well adapted for feeding to cows in summer.

There is less evidence as to the value of palm-kernel cake for use in fattening
cattle and sheep, since the experiments hitherto made have been of a preliminary
character; but enough information has been collected to prove that it is a wholesome
food, quite suitable for blending with farm fodders, and it is now being extensively
used by cattle feeders, especially in Scotland. -

The Committee have received evidence showing that palm-kernel vesidue, either
as cake or meal, is a very suitable food for pigs. This has an important bearing on
its [uture as a feeding stuff in this country, since cotton calke, its chief competitor
among the cheaper oil cakes, is unsuitable for pig-feeding.

The Committee have had much evidence to the effect that before the war palm-
kernel cake was not appreciated by British farmers and that the small quantity
manufactured in this country found its chief market in Germany. The reasons
alleged were that British farmers were prejudiced, that the cake was not readily
eaten by stock, and that it did not keep well. While all three allegations have some
foundation, the Committee are of opinion that none of them would seriously affect the
future use of the cake if the crushing trade is established in this conntry. The
conservatism of the farmer has not hindered the development of a great trade in
other oil cakes, some of which, e.g., Bombay cotton cake, were regarded with
disfavour when first introduced ; it was only to be expected that with large supplies
of cotton seed, linseed, and other cakes at his disposal. the insignificant amount of
palm-kernel cake offered to him by British crushers should have attracted no attention
i the past, and with well-tested feeding stuffs at his disposal he was not likely to
experiment with a new food offering no advantage in price over those he already
knew. Evidence has been laid before the Committee that at the outset live stock
show some reluctance to take the cake. But it seems equally clear that before long
they eat it readily (Q. 51). If therefore it will produce better milk or cheaper bacon
than competing foods, this objection is not likely to prevent it from coming into
general use. As regards keeping qualities, there has been evidence that palm-kernel
cake keeps quite satisfactorily and at least as well as undecorticated cotton cake
(Q. 152). Indeed, a progressive improvement as regards palm-kernel cake is already
noticeable. When war was declared very few Inglish crushers had machinery at
their disposal which was well adapted for crushing palm Ikernels. But this was
merely a temporary difficulty. Mills with suitable machinery have been and are
being erected, so that a cake of satisfactory keeping quality may be anticipated.
The Committee have not met with any evidence that its kesping qualities have given
trouble to German farmers, with whom it is a very popular feeding stuff.

Professor Wood, of the Cambridge School of Agriculture, has submitted to the
Committee the results of an investigation into the causes of rancidity in palm-kernel
cake. According to these results, the tendency of palm-kernel cake to become rancid
is due to the presence of a fat-splitting ferment, which under suitable conditions
(warmth and moisture) is able to decompose the fat left in the cake, liberating fatty
acids, which have a rancid odour.

. The results show, further, that if the cake is kept cool and dry this rancidity
does not occur, and also that the fat-splitting ferment becomes inactive when the cake
is heated to 70° Centigrade. Apparently, therefore, all that is necessary to insure that
palm-kernel cake shall not develop rancidity on keeping is to see that the heating
by steam of the ground kernels (Q. 2536, 4018), which is an essential preliminary
in the manufacture of cake, is efficiently carried out, as this will render the ferment
inactive and so prevent any development of rancidity from this cause, even if the
cake is not very carefully stored.

Two.forms of palm-kernel residue are on'the maiket, (i) cake from mills in which
the oil is removed by pressure, and (ii) extracted meal from mills where solvents are
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used for removing the oil from the kernel. ‘T'he usual variations in the percentages
of the chief constitnents ave :-—

. | 3
R Palm-kernel Cake. Palm-kernel (extracted)

i J Meal.

|- e e
foil - - - - o ol 55105 175 02257, |
l Albuminoids - - - - 17:0 to 19+0 3/ ' 190 to 20-0 %, 1
! Carbohydrales - - - - 42:0 {0 48:0° | 49:0t052:07

T'ypical analysus of palm-kernel residues are given in the table below,” in which
the average composition of certain other feeding stuffs is given for comparison.

The commercial value of palm-kernel cake and meal depends partly on the
purposes for which they are required and partly on their composition, and there is no
reason to suppose that the constituents of palm-kernel cake are intrinsically of any
less value than the same constituents in other cakes. Adopting this view, Dr. Crowther
in his evidence placed the rolative values of one ton of average samples of linseed
cake, palm-kernel cake, and Egyptian cotton seed cake at 112, 7L 13s., and 6. 12s.,
respeetively (sec Dr. Crowther’s précis of evidence and Q. 268).  In his memorandom
appended to this Report (see Appendix B.) he has further compared the values of palm-
kernel cake with other oil cakes. T'he values have been arrived at by different methorls,
which. are applicable to the different circumstances in which a purchaser might wish
to use the feeding stulls. Judged by these standards, it would appear that, in
proportion to its value as a foodstuff, palim-kernel cake has Leen selling at a Jower
price during the past year than the more popular and well-known oil cakes.

The Committee are of opinion that agricultural colleges should be encouraged to
make further experiments with both palm-kernel cake and meal. It is particularly
important that the specific effect of these feeding stuffs on milk fat should be investi-
gated, with the object of ascertaining the extent to which the composition of milk may
be influenced. The effects of palin-kernel cake on fattening cattle also call for closer
investigation. ‘'['wo experimenters have remarked on the “bloom” of the coats of
animals fed on palm-kernel cake, and the suggestion that this oil cake may have a
favourable influence on the appearance of cattle comparable, for example, with the
elicets produced by linsced cake should be followed up. Methods of using the meal
in pig-feeding, and also the best mcans of blending it with other foods for cattle,
should be studied. Tinally, the Committee think that continued attention should be
given by crushers to the subject of rancidity in cake. Tt is clearly desirable that
a feeding stuft should stand prolonged storage under the ordinary conditions met
with in farm buildings; and the failure of an occasional consignment to keep fresh
would much detract from the popularity of a new oil cake. They suggest that if
experiments could be arranged by the Cambridge School of Agriculture in co-operation
with seed-crushers, very useful information might be forthcoming.

* Average Composition of Palm-kernel Cake and other Feeding Stuffs.

Feeding Stulf, Moisture,  Albhuminoids. 0il. | h;:;:}"‘t(l\ Fibre. Ash.
T 7S A A

Palm-kernel eake - - - 12 ' 17 6°35 416 14 4
Paln-kernel meal, T. - - 12 i 19 2-0 >0 11 . b
Grround-nut, eake, D. - - - 9 47 80 23 6 i 6
Ground-nut eake, 1.~ - - 10 30 83 23 ‘ RE 6
Ground-nut meal, I, D, - - 11 : 19 13 24 8 +
Ground-nut meal, 1o, UV, - - 11 i 34 13 | 26 23 b
Covonut cake - - - - 10 . 21 93| 11 12 3
Linseed cake - - - - 11 I 835 . 32 9 6
Cotlousced cake, D. - - - o | 9+0 26 ) 6
(fottonseed cake, U, - - - 12 20 6:0 33 22 6
Bran (mnediwm) - - - 14 { 15 45 53 10 A,
Dried distillery grains - - 8 24 10-5 42 14 2
Maize, River Plate - - - e 14 10 50 69 1 1

E. = Extracted, D, = Decorticated. U. = Undecorticated.

House of Commons Parliamentary Papers Online.
Copyright (¢) 2006 ProQuest Information and Learning Company. All rights reserved.



25

REPORT. . 1

6. Use of Palm-kernel 01l for Soap and Margarine.

At first, palm-kernel oil was used cxclusively for non-edible purposes, of whicl
the principal was soap-making. For such objects it is admirably suited by its high
saponilication value and other qualities. After 1900 came the oxtension of the
margarine trade. Suitability for edible purposes admits of a higher price being paid
than for ordinary non-edible objects, and therefore, at tho present time, palm-kernel
oil is not so much used as formerly in the manulacture of soaps, though it is still of
value hecause ol its Jathering qualities.

The [uture of the kernel trade in this country is intimately connected with the
security of the position occupied by the oil. For this reason it is necessary to deal,
in general terms, with the composition of margarine.

Although the idea of using animal and vegetable fats on a largoe scale as substitutes
for butteris said to have originated in France early in the mineteenth century, the
industry was actually started 1n Holland about forty years ago, and the use of the name
“margarine” was legalised in this country by Act of Parliament, in 1887.

Many improvements in the manufacture have heen introduced, cspgeially in the
substitution of vegetable for animal fats (Q. 4920-23) and in the addition of certain
ferments to the milk which cause the resulting product to approximate more closely
in flavour to butter.

At present, palm-kernel oil and coconut oil are Jargely employed in the manufac-
ture of margarine, and other substances commonly nsed are “ Premier Jus” and oleo
(bullocks’ fat) and lard (pigs’ fat). To these-may be added a certain admixture of
oils fluid at ordinary temperatures, such as cotton-seed oil and ground-nut oil, according
as chemical opinion advised their addition for attaining certain ends. These ends
1(m)>,y be briefly summarised as («) taste, (b) proper melting point, () keeping quality,

d) texture.

7. Possible Competators with Palm-l:zrnel Oil.

(o) So far as present conditions indicate, there is not much likelihood of the supply
of animal fats from either cattle, sheep, or pigs becoming sufficiently abnundant for the
price to fall seriously and affect that of palm-kernel oil. Indeed, so far as such fats
are concerned, the indications are all the other way. The consumption of fats is
steadily and largely increasing, while the world supplies of live stock are likely to fall
below, rather than 1o exceed, the demand.

(b) As regards coconut o1l and palm-kernel oil the position is different. Both
these oils are similar in composition and properties, and for practical purposes ave
interchangeable.

Effective competition by one oil of a suitable quality with another does not, of
course, necessarily mean that the other will not continue to be used «t a price, and
it is only if the price fell below that of profitable production that the oil would
go out of use altogether. As regards coconut oil and palm-kernel oil, the ruling
price is affected by both, but predominantly by coconut o1l in so far as the present
world’s supply of the former is double that of the latter. The production of both is
increasing, and it would be rash to say which has the greater possibilities. But only
if the cost of one or the other is suddenly reduced to a quite different level is it
likely to affect the general position, and the Committee do not anticipate that this will
take place on a sufficient scale to change the whole nature of the situation within the
next decade.

(¢) Competition from palm oil produced by improved methods is another possibility,
and ove of which there is distinct likelihood. The question is dealt with in detail
in a Jater section. So far, however, as the importation of kernels is conce.ned, an
extended use of palm oil ohviously implies a supply of kernels. The present difference
in price between the two may be altered, but obviously the amount of kernels available
is not likely to be diminished as it might be by other competition.

(d) A more detrimental competition is likely to be furnished hy some of the oils
naturally liquid at ordinary temperatures (Q. 2481-83, 4801-6). The treatment of
oils with hydrogen has been introduced with the effect of converiing into solid
fats those oils which are now ligquid at ordinary temperatures, and of raising the

.
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melting point of solid fats. Thus “ hardened ” cotton-seed oil is already largely used
for making “ compound lard "—which indeed in some cases contains no lard, properly
so-called, at all. In so far, therefore, as any distinctive taste can be removed by
refining, or other difficulties overcome, cotton-seed oil, linseed oil, soya bean oil, and
even whale oil, may soon becomo largely used in the manufacture of margarine,
Indeed, it is probably the case that whale oil has already been so used on the continent
of Turope. It should also be remembored that the immense quantities of linseed and
colton-seed available make such competition formidable, despite their comparatively
low perecentage of oil.

(¢) Lastly, it is possible that new varieties of nuts from other parts of the world
may be placed on the market. In Central and South America, the cohune and
babassu nnts have lately been engaging attention (Q. 1337-39, 2469-71), and the
Committee have been informed that other varieties of oil-producing nuts may hecome
available. At present, owing to the shortage of labour in the countries of its origin,
therc are difficulties in collecting an adequate supply of the cohume nut, and in the
casc of both nuts the thick shell vequires special machinery for eracking.

Taking the question as a whole, the data do not exist for forming any estimate on
which a confident prediction can be based. An increasing use of hydrogenated olls,
however, seems certain, and is, indeed, alveady beginning. Palm oil so improved
in quality as to be edible is a distinct possibility, but is not likely to he available in
large quantities for some years. 'The cheaper production of copra is also a possibility.
On the other hand, the world’s consumnption of edible fats is rapidly increasing and is
far from satisfied. Moreover, even if oils at present absorbed in non-edible products
are made available for adible uses, the demand for the non-edible products is also
vory great. FHence, in the absence of some new source of supply hitherto entirely
unknown or ab least untapped, the result may well be that the prices of edible and
nou-edible products will approximate. But the approximation may take effect partly
through a vise iu the price of the latter and not wholly through a fall in the price of
the former.

The general conclusion of the Committee, therefore, is, that the future for palm-
kerne! o1l appears sufliciently secure to warrant any reasonable efforts to establish
the trade in palm kernels in this country.

ITT. —Posivion or 1HE TrADE AT 1HE OUTBREAK OF WAR.

1. Import Statistics.

A glance at the figures given on pages 5 and 6 will reveal the principal features
of the situation. The total European import of palm kernels was about 300,000 tons,
of palm oil some 200,000 tons, and of ground nuts 670,000 tons. Of palm kernels,
three-quarters were crushed in Germany and only a small proportion in the United
Kingdom. Of palm oil, the United Kingdom took three-quarters, and the vemainder
was divided between France and Germany in almost equal proportions. Of ground
nuts, France took three-quarters and Germany and the Netherlands nearly all the
remainder, Germany taking nearly 100,000 tons and the Netherlands two-thirds of
that amount. The Turopean imports of copra amounted to rather under 600,000 tons,
and were more evenly distributed, Germany coming first with a third of the whole,
and France next with one-fitth.

Of the existing supply of both palm kernels and palm oil, ive-sixths come from
British Possessions in West Africa, and predominantly from Southern Nigeria.

2. Shipping.

Before the war practically the whole of the shipments from British and German
possessions in West Alrica were carried by two groups of steamship companies,
one British and one German (sce préeis prefixed to Sir O. Philipps’s evidence and
Q. 6068-73). The British group was undor the management of Elder Dempster
and Company, Limited, and included the African Steamship Company, the British
and African Steam Navigation Company, Limited, and the Elder lLine, Limited.
The German group consisted of the Woermann Line, the Hamburg-America Line,
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and the Hamburg-Bremen-Africa Line. Other lines had occasionally intervened
in the trade, but not to any great or lasting extent. Between tho two groups men-
tioned an arrangement had heen made by which equal rates wore chargod and equal
rebates given, and this arrangement was still in existonco at tho outhreak of war,
Goods wero shipped by the steamers of both groups to Hamburg, Rotterdam, and
Continental ports generally, but the United Kingdom was served by the Dritish
lines exclusively.

3. Hamburg ds a Market.

Hamburg was the only groat contre for kernels beforo the war (Q. 2091, 2567,
3593). As contrasted with Liverpool, a buyer for Hamburg could he sure in tho
scason of going into tho markot dud obtaining a price. For Liverpool delivery he
could not, aud tho influence of such a situation on trade is obvious. As part cause
and part offect of tho forogoing, Humburg was also the great distributing centre; the
vast bulk of the season's produce of kernels being consigned to Hamburg; whether
by British, French, or German merchants. Thero they might be forwarded on
transit options to Bremen, Flensburg, or other out-ports (Q. 3780). Or they might
be put on lighter or barge, or possibly rail, for conveyaice to the mills.

4. Milling before the War.

Just as Hawburg was tho general centro for distribution, so Germany was the
principal milling couitry, and while some nuts and seeds were forwarded to the
interior of Ctermany or to Austria, the great centres of the milling industry are at
places such ag Harburg, not far from Hamburg, and Emmerich, near the Dutch
frontier, which possessed facilities for water-carriage to aud from the mill.

5. Margarine.

In contrast to the milling trade, the greatest trade in margarine is probably centred
in Holland. As has been already stated, the margarine industry was first started in
Holland about the year 1870. 'The tariff imposed on margarine imported into
Grermany has caused the erection of works in that country to supply the home
market, and the same course has been followed by most other Continental nations.
But the industry in Holland is on an immonse scale and sapplies the greater part of
the export trade as well ag the home market. The United Kingdom is the greatest
purchaser. In 1913, the importations of margarine amounted to 1,618,297 cwts., of a
value of 3,917,701L., and of these totals 1,483,417 cwts., worth 3,810,400L., came from
the Netherlands.

6. Reasons for the Condition of the Trade mn 1914.

(a) Origin—Seeing that the great bulk of the produce comes from British
possessions, it may seem very remarkable that, from the outset, the trade should have
been with the Continent, notwithstanding that the general milling industry in the
United Kingdom was as highly developed ag in any country. One factor in pro-
ducing this result has probably been the influence of the Clorman firm of Messrs,
(taiser & Company (Q. 1677, 1693, 1741). 'I'his company was one of the oldest of
those engaged in the West African trade. Jts principal branch in West Africa was
at Lagos, a great centre for kernels, and at one time the company not only acted
as importer but also conducted a crushing business in Ctermany. It has also heen
the fact that, while the value of oil-cakes for fecding purposes was recognised both
in Germany and the United Kingdom, that of palm-kernel cake has bheen particularly
appreciated in Germany.

TLven when an industry has taken root in a particular place, it may ho transferred
to another secat from one of the two following causes. As the trado develops it may
become more widely distributed owing to influences natwral or artificial, such as cost
of carriage, or a tariff. Again, the natural advantages of another centre may be
recognised as go distinctly superior ag to cause a trangferenco.  But, in the absenco
of such influences, it frequently happens that tho growth and development of a
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trade tend to gather round the original centre even though it may not have possessed
any overwhelming advantages in comparison with similar places. As with the jute
trade of Dundee, or the toy trade of Nuremberg, so with the palm-kernel industry
in the neighbourhood of Hamburg. Once thus established, the vis inertice, or,. more
strictly, the vis moments, of such a trade is difficult to overcome, especially when, as in
the present instance, it possesses, not a single, but a two-fold product, each part of
which has cut its own trade channels and established its own market.

(b) Secret IMreight-Rebates and other Facilities.—It has already heen stated that
the British and German shipping companies charged similar freights and gave
similar rehates.  Suggestions have been made to the Committee that, in addition to
the published rebates, the Woormann line secretly gave extva facilities to merchants
shipping to Germany by their steamers (Q. 1408, 1829-31, 2195, 2774-77, 2842, 3543).
Though, however, the statement has often been made as a matter of belief, no proof
has in fact been forthcoming (Q. 3544, 5899), but, even if secret facilities have not
heen divectly given, this does not negative the possibility of a stimulus to importa-
tions to Clermany being indirectly applied. In fact, the habitual practice of some of
the great German banks, possibly not unconnected with the German CGovernment,
both in financing traders and in influencing the course of trade, makes such a
supposition quite possible and, indeed, probable.

In another respect; however, the existence of a large trade in Hamburg gives that
port a considerable advantage, owing to the greater proportion. of kernels that can
be shipped there in bulk. A number of witnesses gave evidence on this point, and
the advantage of shipping in bulk, including the saving in bags, is estimated at
from 3s. to Hs. per ton. .

(¢) The Question of Oubports.—Transhipment or transit to an outport may in a
question like the present be a matter of considerable importance. ‘Thus, in the United
Kingdom, although the primary centre of the West African trade is at Liverpool, it
may be that other ports present special advantages. Liverpool ig a dear port for
this purpose. Again, inland carriage by rail is expensive [or an article like cake,
the value of which is low in proportion to its weight, and this fact, eceteris paribus,
makes proximity to an agricultural hinterland an advantage. Not only so, but the
local influence of mills and milling companies in a matter like this is very consider-
able. Therefore, in contemplating the establishment of the industry in the United
Kingdom, Liverpool must not only or preponderantly be considered, but such
important centres of crushing as Hull, or such ports as London, Bristol, or Leith
(Q. 2570, 2707, 3775). The opinion was not inlrequently expressed by witnesses
that the system of transit options was much more favourable to the miller in the
Crerman than in the British outport (Q. 3777), and it is true. that, on shipments to
Hamburg, options to Bremen or Rotterdam were granted free, but, apart from
these two cases (which in the circumstances are quite natural), the Committee do not
ind that there was any difference in the charges made. It is not, however, the
rate of charge that js alone of importance. There is also the feusibility of utilising
the option as a matter of regular business, and it is probably in this difference
between British and German outports that a veal advantage lay with the Glerman

miller.

(d) Port Churges and Delwvery Costs.—Iividence has also been submitted on the
question of port charges. The comparative cheapness of Hamburg as contrasted
with Liverpool has, in our opinion, been clearly established by the figures
furnished to us. According to the calculations of one witness, the difference between
Hamburg and Liverpool, exclusive of delivery costs, amounted to 2s. 7d. per ton
in Tavour of Hamburg, and we think this figure approximately represents the facts
as they existed at the outbreak of war. It must be remembered, however, that
the figure above-named applies to kernels landed on the quay in Liverpool as
compared with the general practice of discharge iunto lighters in Hamburg.

It is important in this connection to consider what are the charges made at
other British ports where the crushing of palm kernels has been, or might be,
carried on. As a result of inquiries made on this subject, we have compiled the
following tables showing the approximate pre-war charges and costs of delivery at
certain. British ports (A) for mills alongside water, and (B) for mills not alongside
water. As Liverpool was the only port where palm kernels were handled prior to
the war, the charges quoted for the other ports are those applicable to ol seeds
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in general, but they may be takeu as approximately correct for palm kernels in

original bags :(—

(A) Comparison of Approximate Port Charges and Costs of Delivery to Malls
alongside Water. (On pre-War basis.)

Port Dues Overside .
e on ‘ Charges to L'gl}t[ei‘ﬁ‘sg“ to Total,
Palm Kernels. Crafl, )
|
s, d. s d. s, d. s. d.
London - - - - - : | g 19 3 5
Liverpool - - - - - | No mills alongside water at Liverpool.
Manchester - - - - 3 3 9 0 6 it 6
Hull - - - - - - Nil 0 1l 11 20
Sharpness - - - - 1 0 09 14 i 3 1
Bristol - - - - - 0 8 1 3 Nil 111
Leith - - - - - | No mills ulongside water at Leith,
Glaggow - - - - - L3k 1 2 2 6 4 1%
Ipswich - - - - - 0 3 f 09 I 3 2 3

(B) Comparison

of Approzimate Port Charges and Costs of Delivery to Mills
not alongside Water. (On pre-War basis.)

Lort Dues Landing Charges .
— on =% | Haulage to Mills, Total,
Palm Kernels, to Quay. ¢
s d, s d. ; s. d. s. d.
London - - - . - | All mills alongside water in Tondon,
Tiverpool - - - - - 1 29 I 8 5 6k
Manchester - - - - 3 3 10 0 6 i + 9
Huli - - - - - Nil 2 6 2 0 ! 4 6
Sharpuess - - - - - | All mills alongside water at Sharpness.
Bristol - - - - - -4 0 8 1 6 0 6 2 8
Leith - - - - - -} 0 6 14 0 3* 2 1
Glasgow - - - . - - 1 3% 1 10§ 19 4 11
Ipswich - - - - . ] 0 7 0 7 1 6 2 9

* Rate for existing mills—-rail rate for new mills would depend on site.

It may be true that this table does not tell the whole of the story. Part of the
greater cost in some ports may be due to heavier working costs or greater expense
in the equipment of the port, but in part, no doubt, expenses that arc met in one
port from charges on merchandise may in another he defrayed out of general
revenues. Such revenucs have to be raised somehow, and they are, therefore, a
burden on industry indirectly, if not dircetly horne. The Committee did not feel
.justified in the time at their disposal in inquiring further into this point, and in
general they do not think that the extra cheapness of some ports, as compared
with others, can be seriously denied.

(e) The Value of a constant Market—The advantage of having a continuous
Iree market will be readily apparent and has been already mentioned. Merchants
hitherto have heen unwilling to consign palm kernels to Liverpool unless the goods
are sold to arrive (Q. 2357-65). . 1t is not easy to put a money valuc on the drawback
which the absence of a constant market represents, but it is none the less real.

(f) Inlend Carriage—Inland waterways confer a great advantage on the con-
tinental industry, as the lighter into which the kernels are discharged can
proceed straight to Harburg or Emmerich and there deliver direct into the mill
The whole charge in the case of Harburg did not amount to more than one
mark per ton. There is, however, no reason why this fact should continue to
constitute an advantage in favour of Germany, as. conveyance by lighter in the
United Kingdom is not more costly than in Germany under similar conditions, and
the establishment of river-side or dock-side mills in the principal British ports is
perfectly practicable.
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(g) Cost of Milling and Refining.—The Committee have examined the principal
points involved in connection with milling and oil-refining. Special machinery
plays an important part in this connection, and at the outbreak of war it is probable
that the amownt of milling machinery in this country which was as efficient for
dealing with kernels as that of the best German mills was small (Q. 1296, 2721,
3502-6, 3694). In oil-refining there was little difference between the most modern
mills in the two countries. In respect of working costs therc does not appear
to be much difference. In the opinion of those who have reliable sources of
information, the labour cost in Giermany was as great as here. The burden of
taxation differs, of course, in different localities, but a statement furnished to the
Commitloe with reference to a typical factory indicates that it is at least as heavy
in Germany as in Great Britain.

(1) Carriage from the Al to the Margarine Factory.—Hitherto the British
market for imargarine has been supplied partly by home production, but predominantly
from Holland. As regards the question of the comparative cost of transport, the
Committee have been informed that the freight on oil from the Continent to works
in this country was approximately 303. per ton (Q. 1494, 4816), including expenses
in re-coopering when casks are used, or, in the case of drums, the cost of return carriage.
On the Continent, on the other hand, the oil is taken by water in a tank harge divect
from the reflinery to the margarine factory, and the cost would not, at most, exceed &s.
per ton. The extra cost of the subsequent carriage of margarine from Iolland to
this country over "that of the distribution herc of British-made margarine must be
remembered, but it does not {ully offset the previously mentioned disadvantage.

() Dubies—An important clement in the location of the trade has heen ihe
question of duties, which has alveady been briefly mentioned. A table of the principal
duties in force in different European countries on oils and margarine is given in
Appendix C.

(k) General Considerations affecting the Conlinental Trade—A general idea will
have been gathered from the foregoing of the trade in Germany and Holland so far
as it affects this country ; hut no idea can be adequate without some appreciation of
the general control of the industry. The bulk of it is in the hands of two large
companies fivst established in Holland, but in which, in one case at least, important
British shareholding interests ave concerned (Q. 4800). When import duties were
imposed in Germany on edible oils and on margarine, the two companies in question
erected faciories in Germany, and are believed to control about 70-75 per cent. of the
internal margarine trade in that country as well as to possess large interests in some
of the principal milling companies. Ii should be added that the same companies
have powerful intercsts in some of the largest retail organisations in the United
Wingdom (Q. 4821), and the importance of these facts, in relation to the problem
before the Committee, cannot be ignored.

() Feeding Stuffs.—The trade in palm-kernel cake and meal had heen thoroughly
established in Germany for some years before the outbreak of the war. While its
ralue for general purposes is high, its adaptation for special uses, e.g., feeding of
mileh catile. made it particularly favoured in Germany. In other words, it com-
manded an “affektionspreis” (Q. 250) and would sell for slightly more than is
warranied by an estimate of its value based on ils composition, just as may be the
case with linseod cake in this country. The same was true of meal, and, despite
its poorness in oil, it has gradually approximated in Germany to cake in price
(Q. 91), and, indeed, has heen known to surpass it.

7. OQutlvok for British Trade before the Owtbreak of War.

The foregoing paragraphs show how considerable were the difliculties that militated
against any attempt to utilise palm kernels extensively in this country up tv the
summer of 1914, They were the more serious since the average margin of profit,
whether to the importer or the crusher, in the trade was not large (Q. 1305-6, 2681-2,
3734). The clearest view, however, would be ¢htained if the inquirer were to endeavour
to place himself in the position of the chairman of a British milling company, and
consider whether he would have been jusiified in risking the sharebolders’ money in
a vendure into the palm-kernel trade.  He would have to face the possibility that, with
the will in existence and standing charges running, he might find himself unable to
obtain kernels on the best competitive terms at a given moment, while no such
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apprehension need be entertained by his German competitor. But, given that kernels
were obtainable, it is as likely as not that they would come to Laverpool in bags,
and an additional cost be thereby entailed, while to this must Dbe added the extra
sum payable in port dues and charges in Liverpool as compared with Hamburg.
Suppose, however, that the British mill was in some outport. In that case, though
transit options to given ports might indeed be identical vid¢ Hamburg or vid Liverpool,
yet this fact would be cold comfort, as the British miller might very probably wish
to crush in Eull, to which the transit option was 0s. 3d., wherecas his German
competitor would either be in Bremen, for which no further charge would be made,
or in Harburg, in which case the carriage would cost only a mark or a little more.
Such would be the difficultics in the way of getting raw material.  They would be
no less in disposing of the products. Tor the oil the British miller might, indeed,
till quite recent times look for a sale to one or two large British .companies, but,
aparl from small consumers, he would f{ind that his market lay with quite a few
firms which possessed allernative sources of supply. In the matier of cake, his
dilliculty would he different though as considerable. A fair chance might exist that
the manufacturer ol compound cakes would huy it as an ingredient, at a price. There
would he little hope of a direct sale to farmers, who were not familiar with it, and
were not prepared to pay a price which would compete with that which it fetched
in Germany. :

The dificulties enumerated in the foregoing paragraph are formidable and yet,
on examination, it will bo seen that nonc of them is duc to any natural disability
in the British position. P'hey ave simply the result of an industry having developed
along certain lines and in certain places. Trade channels once dug tend to deepen,
nnless some special circumstances arise, whether of design or not, to arrest the flow
in the old direction or to give a special impetus along o new course. Once a market
is created in the United Kingdom, the sccurity of supplies should be as great as in
Germany. Tt kernels were carried there in bhulk, they can be carried here in bulk.
Port and other dues may bo high in Liverpool, but they may be decreased through
handling by elevators and hy lighterage, or the cargoes can coiune to other British
ports where the chavges before they roach: the mill should be no higher than they
wort in Germany.  What is true ol the raw material is also true ol the products.
Palm-kernel cake has heen unfamiliar to our farmers, and the farmer is said to be a
conservative person.  Bul therce are indications that if he has good reason to believe
that there Is value in a new article he will give it o trial, and what has happened with
Bombay cotton cake and soya bean cake may quite well happen too with palm-kernel
cake or meal. 1f the difficulty of the cake is surmounted, the crux of the situation
scems to he in the market for the oil. Tt is too valuable to be largely used for other
than edible purposes, and in 1914 the margarvine industry in this country was not
great enough to absorb a large supply, while an export to Holland was unlikely in
competition with protected oil carried hy canal from Germany. Such was the state
of affairs when the war supervened. There was a bar to this industry in the United
Kingdom, which was due, not to natural disadvantages, but to a vis inertice which was
a result of circumstance, and which a special stimulus could overcome.

V.—Wesr Arrica.
1. Points of interest excluded from this Report.

"The Committee have heard a number of witnesses who have had long experience,
official or commereial, of Wost African conditions, and much interesting information
was placed before the Committee. The following were among the subjects
discussed :—

(a) Methods of trading, both as regards collection and exchange.

(b) Produce inspection, )

(¢) The desirability of a system of grading kerncls.

(d) The practicability of elevators at the ports, and the conditions under which

they could successfully be erected and worked.

Cousideration was given to these and kindred questions, since it was felt that such
enquiry might reveal facts affecting the judgment of the Committee on the subject of
their investigation. In so far, however, as the enquiries made did not reveal any
data having direct hearing on that subject, they are not further discussed in this
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report. The Committee feel, at the same time, that even in such cases their investi-
gation into these points has not been wasted, since the questions, even if not material
to the present issue, are still of great importance to West Africa and to West African
trade generally.

The Committee are of the same opinion with regard to the questions which
naturally interest merchants in connection with shipping, As with other points of
importance affecting the trade, some latitude was allowed to enquiries connected with
freights. 1t became apparent, however, that the conditions investigated applied equally
to imports to Germany as to the United Kingdon. Bearing in mind, therefore, that
their enquiry is divecied to the establishment in the United Kingdom of industries

y  dependent on palm kernels and other oil seeds, the Committec do not consider that it
is their duty to deal with questions of rebates, or of the advantages or disadvantages
of a liner service, as contrasted with the use of tramp steamenrs.

>

2. Nature of the 0l Palm.

The nature of the oil palm and its oil-producing propertics has a very direct
hearing on the enquiry. I'wo very important questions depend upon it—the possible
increase in the supply alike of palm oil as of palm kernels, and the production of
palm oil of better quality for export in quantity.

It is not necessary to give here an elaborate description of the oil palm. It is
suflicient to say that the Iruits are attached to the corc of a conical-shaped cluster
or fruithead about the size of a loothall, from which they are easily detachedwhen
Lully ripe or verging on over-ripe. Some witnesses expressed the view that the oil-
palm itsell should not really be treated as a wild tree (Smart, Trevor) but rather as
one suitable for cultivation in an orchard or plantation, and stated that the yield ol
frait per acre will vary from hall a ton to three or even four tons (Q. 3026), according to
the state of cultivation. ITixcept, however, in one or two special localities, it cannot
be said that the palm receives proper cultivation at present. But if the yield per acre
of fruit varies largely, so does the yield of oil from given {ruits. In some of the
variviies the shell of the nut is thin, and the yield of kernels small, but the amount
of palm oil in the pericarp is unusually high. The facts are recorded in the following
table, which is taken from the report of the Imperial Institute (** Bulletin of the Impevial
Institute,” 1909, pp. 357-394).

Nigerian Palm Fruits.

et e e ah s e e G et et o o Ve et e 5 e e e et e

; ' . T B

+ Palm Qi in Fruits as - Kernels in Pruits ns
Varfety, . received at 3ho i received at the

1 lperiat Institute, ‘ haperial Ingtitute,

Approximate Thickness of
Nut Shells,

i Per Cent, Per Cent, Tuches,
Ope-pankora ¢ . \
Western Provinee Vo 19 19 0-10
Udin 1 N , "
Centeal Provinee ) 16 I3 0-20
Ak-por-po-jub or Ok-po-ruk-pu 1! o § o Moist, 11°0 ] =
Eaxtern Provinee \ E 26 1 Dey. 1005 ) 01 )
Ivioronmila 1 1= 15 p Nuts from swall fenit, 0205
Central Provinee i ! ’ v [ Invge frait, 0-20,
Sexogeo-jub or Au-su-ku ‘ { Moist, 90 | e
Faxtern Provinee } . 18 | Dy, 740 006
Ogiadi B 15 5 i 0-07*
Conteal Provines { v ‘ : |, 0-15%
Af-fin-ho-jub or O-ju-ku | “e f Moist, 115 0.
Fastern Proviuee ) 48 1 Deyy, 78 0-08

* Small sample of braken shells received from 8, Nigerin, 3 Shells of nuis extracted from frnits received from 8, Nigeria,

The percentage of palm oil in tho fruits is seen to vary from 106 to 48, and of
kernels in the fruits from 7 1o 19. The percentage of oil in the kernels (dried at
1007 Co i Tairly constant, ranging between 51 and' 57, and the yield of kernel oil
will therefore depend on the percentage of kernels in the fruit, which is shown to he
subject to great variation, 'Ihe diflerences exhibited in the table are immense, and
their importance can hardly be over-estimated. They affect the entire question of the
future production of palm oil and palm kernels in West Africa. An improvement,
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therefore, at once in the yield and quality of fruit, may reduce the area necessary to
a fraction of what might otherwise be required. But a reduction in area may lead
also to a reduction in the distance over which fruit must be transported to the mill,
and, as will be seen from a later section, such a reduction may perhaps determine the
practicability of local manufactuve of palm oil by better methods than at present.

In these circumstances, it is important to kunow whether the trees yielding the
better class of fruit are distinet and stable varieties that will breed true. On this
point Mr. Farquhar® refers to results obtained in plonting the sceds of the
Lissombe variety in the Cameroons, in which about fifty per cent. came true to type,
and expresses the opinion that by careful cultivation and sclection the useful
characteristics of this variety could be made more permanent. But the evidence on
the point is not conclusive. The question is so important that the Comuittee
are of opinion that the investigations previously conducted in West Africa with the
co-operation of the Imperial Institute should be systematically continued and
extended, and that the experimental plantations established by the Government should
be further developed with this end in view.

3. Proportion of the Crop al present gathered.

The increasc of future supplics is alsc directly affected by the proportion
of the crop which is at present left ungathered, but which could be utilised.
What this proportion is has only been vagucly estimated. On the evidence obtainable,
therefore, tha Committee do mnot feel justified in adopting any precise figure,
though in any case it is considerable.

4. Milling in West Africa: Advantages and Drawbacks.

Evidence (Knowles, Smart, I'revor) has been placed before tlhe Committee as to
the advantage or otherwise. of establishing mills in West Africa. Tt is said that
the rate of wages paid for unskilled labour would be lower than in ISurope, while
the fruit would be near at hand, and the opinion was expressed by one witness that
it would be possible to treat the pericarp as well as the kernels in the same mill.
Turther consideration, however, makes the diflicultics appear more formidable, and
this is in accordance with the actual oxperience of those who have attempted to
work mills on the Coast. In the first place, although the charge for labour per
capita may bhe low, yet there is a difficulty in getting and retaining a native staff for
continuous work, and the cost of supervision by white foremen is high. Tuel, again, is
said to present difficulties, although the development of the coal deposits in Southern
Nigeria may remove these. Nor does carringe show a saving, but rather the reverse.
In the absence of a local market for cake, the whole product must be carried to
BEurope, and it would bo cheaper to carry the kernels+in their original form than
to convey the oil and the cake separately. Not only so, but for economical
working a minimum .quantity of kernels is required, and if therc is local competition
by merchants buying for the FHome market, it may be diflicult to secure this.

5. The Local Manwfactwre of Palm il,

The drawbacks just mentioned apply to the manipulation of palm kernels.
But, in any final judgment, the question of palm oil is at least equally important,.
If palm oil of high quality could be produced, its texture and other qualities
will probably malke it at least as valuable for margarine as coconut or palm-kernel oil.

Through defects in the native methods of production, the amount of {ree fatty acids
in palm oil has becn as high as eighty per cent. and has seldom fallon below fifteen per
cent,, though for their own edible purposes a better quality is produced by the natives.
If palm oil could be produced containing not more than six per cent. of free fatty
acids, it would be available for edible purposes and might prove a serious competitor
with palm-kernel oil. It has now been shown that it is possible to produce palm oil
containing as little as six per cent. of free fatty acids (Q. 5428), though it has not
hitherto been done on a large scale, But to attain this object it is essential
to treat the fruit when ahsolutely fresh, before rancidity develops. ‘T'he commercial
success of the preparation of edible palm oil, thercfore, depends on geiting a

* The Ol Palm (1913), pp. 8-10.
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continuous supply for treatment in a fresh condition. If for this purpose the
fruit has to be brought to a central factory, facilities of carriage bhoth as regards
speed and cost arve allimportant. Clearly then, the less the area over which
collection has to be made, the more economical is the working. In reducing the size
of the area necded, also, the quality and the quantity of fruit, the nature of the
collecting rights, and control of the labour supply, are all factors of importance.
Similar considerations would make plantations of some shapes better than others,
s0 as to economise- head.carriage and yet not have a greater length of tramway
than is necessary. Moreover, discussion of acreage, control of labour and the rest,
pre-supposes ownership of the land discussed. It will be remembered, however,
that in British Colonies and Protectorates in West Africa there is no such thing as
vacant land (Q. 55563) which is in the bestowal of the Crown. The whole question
of the tenure of land in British West Africa is under the consideration of another
Committee. While, therefore, the Committee considered it within the scope of their
inquiry to ascertain, as far as present information goes, the conditions under which
local manufacture would succeed, they did not fecel at liberty to inquire into
questions of tenure of land, concession laws, and the like, which are the direct
subject of investigation by another Committee, and only incidental to the present
inquiry. A new factor in the situation will arise if any of the smaller machines now
in the experimental stage prove commercially practicable by which it is hoped that
natives will be able to make palm oil of good quality.

In the present state of knowledge, any forecast that can be formed must necessarily
be tentative in character. It seems probable that good edible palm oil will he
manufactured in West Africa in increasing quantities. On the other hand, it is not
likely that palm kernels will be crushed in West Africa on a scale sufficiently large
to affect European milling seriously, at any rate within the next few years.

VIL—I'ue T'rabE DURING THE WAR,

In the foregoing sections the Comumittee have dealt with the historical and
descriptive parts of their subject, and have endeavoured to give at least an
outline of the position of the trade in paln kernels from West Africa up to the
time of the outbreak of war in the autumn of 1914. Before passing to théir
conclusions and recommendations as to what must, in their opinion, be done
in the future in order to ensure the permancnt retention of this industry in
Great Britain, it is nccessary to state brieflly what practical measures have already
been taken, and what has actually been accomplished during the war, in the
direction of establishing the industry in this country.

The initiation of this movement was undertaken, in the first place, by the
West African Sections of the Chambers of Commerce of London, Liverpool, and
Manchester, whose members naturally realised at once the serious results to be
apprehended from the closing of the principal market for the produce of the
West African Colonies. The problem belore them was to find a fresh outlet
for the crops of palm kernels and other nuts and seeds already awaiting shipment,
and a new market for the produce which would be coming forward during the war
period. Efforts were directed to creatc widespread Interest in the whole subject
throughout the country, and, in particular, representations were made to the millers
and crushers, the margarine manufacturers, and agriculturists.

As a result, several of the largest crushing concerns—more especially those in
the neighbourhood of Hull---took the mattor up from a practical standpoint, and
commenced to import palm kernels and {o crush them for the first time in their
mills, adapting their existing machinery for the purpose. This adaplation did not
give the best results in practice, and new plant has been ordered to deal with
palm. kernels by the most up-to-date methods. Very considerable quantities, howevor,
have been, and are still being, dealt with by the existing machinery,

To meet the new demand for the delivery of palm kernels to Hull, the shipping
interests concerned arranged to deliver kernels at Hull at the same ocean rate of
freight as to Liverpool (Sir O. Philipps’ préeis, § 6 (b)), by themselves defraying the
cost of on-carriage from Liverpool to Hull, so as to encourage the commencement
of the new industry. Since the beginning of 1915 they afforded direct facilities from
West Africa to Hull. During the year 15 steamers arrived at Hull direct from the
West, African const, and these vessels discharged at that port 42,549 tons of palm
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kernels, valued at 681,4087. Inaddition, three steamers brought kernels to London in
1915, the quantity discharged being 8,729 tons, valued at 146,245,

These figures indicate the extent to which palm kernels are now being handled
in Hull and the surrounding district, although prior to the war no palm kernels
were delivered to this port and none had been crushed in that neighbourhood.

As regards Liverpool, 178,060 tons werc discharged in 1915, compared with
73,187 tons in 1914, and 36,012 tons in 1913. The figures for the total imports of
palm kernels into the United Kingdom were : —

1913 - - - - - - - 36,012 tons.
1914 - - - - - - - 74,797,
1915 - - - - - - - 233,249

At the same time, satisfactory as these figures arc in themselves as indicative of
the progress which is being made in taking up the industry in this country, allowance
must be made for the fact, brought to the notice of the Committee in the course of
their inquiry, that considerable quantities of kernels delivered at British ports during
the war have either been stored on account of companies operating in neutral
countries or have been re-shipped to neutral ports.

With regard to the disposal of the oil and cake resulting from the increase
in the quamtity of palm kernels imported and crushed in this country, very
satisfactory progress has also heen made. The palm-kernel oil, instead of going to.
the soap-makers, as the British-crushed product formerly did, has been in keen
demand by the margarine manufacturers, to replace the oil they formerly imported
from the Continent. Morcover, owing to the high price of butter, and perhaps
also to its improved quality and more attractive character, the popularity of
margarine is rapidly increasing, and the public demand is growing. This is a
fortunate circumstance in connection with the crushing of palm kernels in this
country, and in itself is encouraging the erection of new factories, which will absorh
an increasing quantity of edible oil. )

As regards the disposal of the cake, it was anticipated that this would present the
greaiest difficulty in conncction with the establishment of the industvy in tho
United Kingdom. In the autumn o 1914 the interest and support of the agricultural
authorities throughout the country were enlisted, and experimental tests were carried
out at 14 or 15 different centres. 'The result of these tests was more satisfactory
than could have been anticipated. By this means, and by the assistance of tho press,
the Board of Agriculture, and the Imperial Institute, the attention of farmers was
drawn {o what was to them a new feeding material.  In this respeet also the industry
has been singularly assisted by the fact that there has heen a great increase in the
cost of the other foodstulls commonly used by farmers, and thus a specially favourablo
opportunity was given to palm-kernel cnke and meal, As a result, there has been
no difficulty in disposing of all the cake and mecal produced, and this feeding
material has thus been widely introduced to farmers.

By the spring of 1915 a stage had heen reached at which those concerned
considered that individual effort had done all that was possible in the circumstances,
and it was felt that the movement would he greatly reinforced and strengthened
if the Government were to take it up. As a result of resolutions of the Chambers of
Commerce of London, Liverpool, and Manchester, the Secretary of State for the
Colonies®appointed this Committee to inquire into the whole subject and to report
as to the measures necessary for the permanent establishment of the industry in Great
Britain. Since the appointment of the Committee steady progress has been and is
being made, and the evidence which they have received has shown that large
quantities of kernels are being crushed here and the products satisfactorily disposed
of to British manufacturers and faymers.

VII.——CONCLUSIONS AND RRECOMMENDATIONS.

For reasons already cxplained, the Committee have concentrated their chief
attention upon the trade in palm kerncls. Two points were known to them from
the beginning : firstly, the magnitude and value of the trade; and secondly, the fact
that, with the exception of the small fraction which came to the United Kingdom, all
exported kernels during the Jast thirty years went to Germany. In other words, the
question at issue is between Germany and the United Kingdom.
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As a result of their investigations, the Committee have satisfied themselves on
some further points. Ample capacity can be provided in the United Kingdom for
crushing the whole of the kernel crop. Mills with the most modern machinery and
equal to any in Germany have been'erected and are in process of erection. As
with machinery, so in the matter of chemical methods, the most modern British
mills are not behind their German competitors. As regards the product, all the oil
produced should soon find a ready sale, and, even if this country could not absorb
it all, there would be a good export market. As with the oil, so with the cake. Once
established, there is no reason to doubt that it would keep a permanent place in
the list of British feeding stuffs.

But while this is so, the Committee are still convinced, from the evidence before
them, that the bulk of the trade will revert to Germany in the absence of specific
measures to the contrary. On this point the Committee are quite clear. The trade
will not have become sufficiently rooted in this country by the end of the war to
overcome successfully the competition which it will then have to meet. The question
before the Committee, therefore, is to decide what specific measure or measures
can be suggested to establish and retain the industries in this country, having due
regard to the interests alike of the mnative in West Africa and the consumer in the
United Kingdom.

The need for such measures is reinforced by more general considerations, and it
is well to mention these explicitly. The question is one hetween thisscountry and
Germany. TFor many years before the war, German traders in British Colonies in West
Africa, as throughout the rest of the world, have enjoyed—and abused—DBritish
hospitality. Just as German trade has been fostered by the German Government,
50 German traders have in their turn been the political.instruments of that Govern-
ment. When the war is over, they may be expected to Feturn and carry on trade, as
before, if they are allowed to do so. Already discussion is taking place in Germany as
to the reorganisation, when peace returns, of her commerce and industry “in
anticipation of a fresh war.”* Unless and until, therefore, there is a decisive change
in the national policy of Germany it is to be hoped that never-again will the
opportunity for such ¢ommercial preparation he given to that country, so far as
the Dominions and Colonies under the British Crown are concerned. Australia has
already broken the hold of the German over the base metal industry. It can, and
should, be broken also in West Africa in the case of the trade which has heen the
subject of investigation by the Committee.

Three methods of attaining this -object have been suggested. The first is by a
Government grant to the industries concerned in the United Kingdom. This
expedient they consider to be out of the question under present conditions.

The Committee next considered the imposition of an import duty on margarine
and edible oils. On this point they do not make any recommendations. At tue
conclusion of hostilities the whole question of the trade relations of the United
Kingdom may need consideration in the light of the new condition of affairs created by
the war. They are of opinion, therefore, that the consideration of import duties in
this connection can be left until the whole question can be treated in its entirety.

The case is different as regards an export duty on palm kernels on leaving the
country of origin, and the Committee recommend the imposition at an euarly date in
the several West African Colonies of an export duty of not less than 2. per ton on
all palm kernels exported from British West Africa, the duty to continue during the
war and for five years afterwards, and to be remitted on all kernels shipped to and
crushed in any part of the British Empire. If a duty of 2I. per ton be found
insufficient to divert the trade to this country, the amount should be raised until the
duty is adequate to effect its purpose, and this determination should be made clear
from the outset.

The foregoing proposal involves, let it be noted, no new departure in general
principle. A similar differential charge has been imposed for some years in the
Federated Malay States on exported tin ore, and it is understood that the same step
as regards tin ore is contemplated in Nigeria. .

In the case of palm kernels the Committee are alive to the objections that may
be raised. The natural tendency of any restriction of the market for a commodity
is to depress the price of that commodity, and it has been suggested that the
imposition of an export duty, with the consequent loss of the German market, may

* ¢ Cologne Guazetie,” November 1915,
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thus depress the price paid for kernels to the native or prevent the increase. that
might otherwise occur. As against the l6ss of the German market, however, must be
set the great expansion of the British home market which is taking place as well as
the increasing demand for edible oils throughout the world, factors which per se
operate against any tendency to lower prices for palm kernels resulting from the
limitation of the market: In any event the Committee are of opinion that whatever
risk there is in this matter is worth tdking for the proposed term of years in view
of the objects to be attained. Sir Frederick Lugard has expressetl the same opinion
to the Committee, and sees no objection to the duty proposéd. If, as the Committee
beliexe, the effective demand for palm-kernéls in the United Kingdom. will be equal
to the supply, competition among importers, in the absence of a ring or trust, will
keep up prices, and the native will suffer no hardship.

It has been represented, however, that the existence of an export duty may create
a tendency to combinations among merchants or among crushers in this country.
If such a ring among -crushers should be formed, the obvious answer would be to
repeal the duty, but it may at least be said with confidence that no such combination
has hitherto existed (Q. 1334). An agreement between merchants in the West
African trade presents a different ptoblem. But is a durable combination at all a
likely contingency ? The trade is such that if profits are excessive outsiders will
come in and buy (Q. 4061). Past experience points to the same conclusion. Pools
have been known before the war (Q. 811, 1285, 1670), but they have never lasted
long, and complaint has more generally been made of the “insanity” of the
competition (Q. 876, 1467). The Committee agree with Sir Frederick Lugard in
believing that, while the risk may exist, it is not very serious. Subject, therefore,
to the right of the Colonial Governments concerned to reduce the duty or abolish
it altogether, if advantage is being taken of it to depress the prices paid to the
native producer, the risk is worth taking in view of the object to be attained and
of the advantages enjoyed by the native under British administration.

The Commttee do not apprehend that there would be any serious difficulty in
carrying out their recommendation. Action by the Revenue Departments in this
country would not be necessary. As regards the West African Colonies, the number
of ports is large, but the Governments possess competent Customs Departments, and
the present staff ought to be able to cope with the extra work involved, without any
new machinery being necessary. It should also be possible, in the case of kernels
crushed in the United Kingdom, to obviate the inconvenience to traders which would
oceur if the daty is first paid and then refunded. This could be effected by
the merchant, on exportation, giving a bond to the satisfaction of the Colonial
Government, for the payment of the export duty. The bond would then be cancelled
on the production, within a fixed period, of a certificate from a seed crusher to the
effect that the kernels had been delivered to him for crushing in the United Kingdom.

In estimating the amount of the duty proposed, the Committee have hiad regard
to the products of the kernel and the prices which they commanded in Germany prior
to the war. One ton of kernels will produce approximately half a ton of oil and

. half a ton of cake. For a considerable period before the war the half-ton of oil
would bave fetched at least 10s. more (Q. 2198, 2205, 2325, 2413) in the Grerman

" home market than in this country, and the half-ton of cake 10s. to 15s. more
(Q. 250, 3833) than here. A ton of kernels, therefore, is convertible into producis
which, taken together, were worth at least 1l. to 1l. 5s. more in Germany than
in the United Kingdom. The conclusions thus reached agree wilh the opinions
submitted to the Committee in evidence, and for these reasons they suggest that an
export duty of 2l. per ton be placed on kernels in the first instauce. It must be
remembered that there is an appreciable danger of State aid on a lavish scale being
used in Germany to retain such an industry as palm kernel crushing, and the British
Colonies concerned must be prepared to adopt a resolute policy if they are to avert
the danger of the trade returning to its pre-war channel. The Committee, therefore,
have suggested a tax of 2. per ton as a tentative measure. If it proves inadequate
1t should be raised. -

The object to be kept in view, however, is not werely to bring the trade to the
United Kingdom. It must be retained in British hands. Accordingly, although the
imposition of an export dvty for a year or two would give a temporary advantage to
the British seed-crusher, yet it would not afford a reasonably secure - prospect
which would justify the installation of powerful modern plant specially adapted to
deal with kernels. The Committee consider, therefore, that the suggested export
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duty, once imposed, should remain in force for the period of the war and for five
years alter. At the end of this period the position could be again reviewed and a
decision reached as to the advisability of continuing the export duty.

It will have becn realised that the Committee attach great importance to the
provision of a market for palm-kernel cake in this counfry. 'T'hey recognise the
difficulty of establishing a new food-stuff, but they think it probable that, if judiciously
brought to the notice of agriculturists, the cake will before long acquire a place for
itself among the feeding stuffs in general use. Much excellent work has already
been done in this direction both by the Board of Agriculture and by Agricultural
Colleges throughout the country, and the Committee recommend that the efforts to
extend the knowledge and use of palm-kernel cake amongst farmers should be
continued.

The Committee have already expressed their belief in the capacity of the market
for oil in the United Kingdom. This capacity, however, will chiefly depend on the
expansion of the British manufacture of margarine. Palm-kernel oil will always be
used to a limited extent in the manufacture of certain soaps, but its principal use
will without question be for edible purposes and predominantly for making margarine.
The consumption of margarine in this country is rapidly increasing, and the Com-
mittee believe that British industry will be benefited if it be made legal to add the
words ‘* British made ” to the word “ margarine ” on the statutory wrapper. For this
purpose a slight amendment will be required in the Food and Drugs Act, and the
Committee recommend that the Act should be amended accordingly.

There is one more recommendation which the Committee wish to propose.
Looking to the future, they desire to place on record the fact that they are impressed
with the desirability of extending not only the British demand for, but also the
production of, palm kernels. Ividence has been adduced to show that there are
several varieties of the oil palm, which differ considerably in the amount of palm oil
which they contain, in the proportion of the kernel to the whole fruit, and in the
thickness of the shell. They consider it advisable that the Agricuitural and Forestry
Departments of the West African Colonies should take measures for the careful
investigation of the properties of the several varieties of oil palm in each Colony, and
of the best methods of cultivation of the species which are considered most suitable
for economic purposes, i.c., for the production of palm oil and of palm kernels.
These measures should be taken in co-operation, on the scientific and technical side,
with the Imperial Institute, by which admirable work has been done in the past in
connection with the oil palm, and to which much of the existing knowledge of the
palm and its economic prodicts is due (see précis of Dr. Henry’s evidence).

One of the members of the Committee, while concurring in this Report, desires
to put forward a further suggestion which, in his opinion, would help to divert the
trade in palm kernels from Germany to the United Kingdom. Mr. Moore’s views,
which must not be taken as representing those of the Committee, are stated in his
memorandum printed as an Appendix.

In conclusion, the Committee wish to express their sincere appreciation of the
gervices rendered to them by Mr. J. E. W. Flood as Secretary.

A. STEEL-MAITLAND,

G. V. FIDDES,

LESLIE COUPER,

WYNDHAM R.|DUNSTAN, ¥,

C. C. KNOWLES,

T. H. MIDDLETON,

G. A. MOORE,

OWEN PHILIPPS,

T. WALKDEN,

W. G. WATSON,

T. WORTHINGTON.
J. E. W. Froop,

Secretary.
5th May 1916.
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REPORT BY MR. T. WILES, M.P.

Tt is impossible for mé to sign the Majority Report, as I am unable to agree with
the recommendation of an export duty of 2I. per ton on palm kernels exported from
British West Africa, sach duty to be remitted on all kernels shipped to and crushed
in any part of the British Empire. While admitting that it may be necessary for
Great Britain to alter her present fiscal policy in a drastic manner in the near future
owing to the War, the evidence placed before the Committee is not convincing that
such proposal will have the desired effect. It would appear to me wiser if the whole
question of the rearrangement of tariffs and duties within the British Empive were
postponed until the conclusion of the War. They could then be considered as a whole,
in consultation with our self-governing Dominions and Colonies, and perhaps to our
mutual advantage with the Allies who are now fighting with us. It is known that
in France there is a committee of experts now deliberating on oil seeds, so that to
deal with the matter piece-meal in this fashion opens up u long vista of difficulties.

No evidence was placed before the Committee showing that similar duties have
been imposed in other Colonies. The Secretary ol State for the Colonies stated in
the House of Commons, on February 22nd last, that “No export duties on the
exportation of ore from the Straits Settlements are imposed,” but he went on to say,
“ Royalties on tin and tin-ore and other ores are imposed in the Federated Malay
States.”” Therefore, I consider it an absolutely new departure which should not be
taken without the fuil knowledge and sanction of Parliament.

The following points, shortly summarised, appear to me¢ good reasons for not
recommending the proposed export duty :—

(a) The depression of prices which is likely to follow the elimination of foreign
competition in the buying of kernels must be greatly to the disadvantage
of the native producer. Also, as the trade in purchasing kernels is in the
hands of comparatively few firms, it follows that there would be considerable
temptation for buyers to confer together and arrange prices.

(b) Evidence was given that British crushers and extractors were contracting for
machinery and plant to deal with palm kemels before the War, showing
that they had faith in their power to compete with the German manu-
facturer even without receiving any tariff assistance. To place the British
crushers in a position of having 2L per ton duty in their favour (probably
at the expense of the native producer) would doubtless cause general
dissatislaction amongst the unprotected British manufacturers, and might
create friction with our IFrench Allies, who are such important consumers
of edible oil. There would also be danger of commercial reprisals from
friendly neutral countries, who before the War received large quantities of
kernels through German ports.

(¢) There appears nothing to prevent mills on the West African Coast which
are now closed from being reopened, or new factories heing erected there ;
these would be in a position partially to prepare the kernels or manufacture
oil and feeding cakes and to export them to Germany or other foreign
countries, thus avoiding the incidence of the duty on kernels altogether.

(@) Before the War one British and one German line of steamers served West
Alrican ports, both charging nominally the same rates of freight. With
the elimination of foreign purchasers of kernels it appears likely that the
British line would obtain a monopoly, and consequently charge higher
freights; and as the “primage” system is in vogue, competition from
tramp steamers would he almost impossible. '

The Majority Report states that if merchants or -crushers combine to take
advantage of the duty, the “ Colonial Government shall have the right to review it
from time to time ;" bui, should the abuse arise, it will be a very difficult matter to
decide whether it is the merchant or the crusher or the shipowner who is to blame.
Sho_uld the duty be abolished or reduced, the position of the British crusher, whose
trade it is intended to foster, and who had heen induced to make large capital
outlay based on the imposition of the duty, would be very seriously jeopardised.
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Pending the consideration by Parliament of the whole fiscal system of the British
Empire at the conclusion of the War, I suggest the following recommendations
should at once be put into force :—

(1) Greater attention should be given to the cultivation of the oil-palm, more care
devoted to the manner-in which the fruit is gathered, and further substantial
financial = assistance provided for this purpose by strengthening and
i(l}le'eB‘SiDg the Agricultural and Forestry Departments of the West African

olonies.

(2) The native should be supplied with better means of cracking the kernels and
obtaining oil. Steps should also be taken to organise native industry by
co-operation. )

(3) Maximum rates of freight between West African ports and British ports, as
well as port dues and dock charges, should be fixed by the Board of
Trade on application from merchants, shippers, or manufacturers. Jxport
business to West Africa has been largely in the hands of Germany, thus
finding constant return freight on her steamers; this seems a favourable
time for British enterprise to capture it, provided adequate shipping facili-
ties are obtainable. Improved methods for handling kernels should he
established by the provision of elevators in the larger West African and
British ports. )

(4) Legislation should he set in motion to amend the Ilood and Drugs Act, thus
allowing *‘ British made " to appear on the statutory wrapper in which
margarine is sold.

(5) A Standing Committee should be formed, consisting of both scientific and
commercial experts, who will assist in the development of the industry
-in all its branches, and also watch the flow of trade.

(6) If the above recommendations should be found inadequate to attract the trade
to Great Britain, a Government grant might be considered on the same
principle as that made to British Dyes, Limited.

5th May 1916. ’ THOMAS WILES.
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Appendix A.

TaBLE IV.

Eaports in Years shown of Group of Products detuiled in Table I. from British West Africa to various Markets

(Values in. thousand £).

'llglg:;‘:ﬁ To Germany. | To France. | To Holland. ng%\;t:h To all Countries.
Tons. |1,000L.] "one. | 1,000 | Tons. { 1,000{.{ Tons. | 1,000l | Tons. | 1,000l.1 Tons. |1,000L.
1895 90,219 960 | 84,118 657 129,581 | 266 410 3 | — — 1206,844 | 1,900
1900 76,741 809 | 97,142 | 1,018 {44,488 | 396 2,312 4] — — 226,063 | 2,201
1905 87,164 | 1,046 {128,271 | 1,301 [29,927 | 206 4,414 34| — — [250,260 | 2,597
1910 108,925 | 2,200 {207,083 | 3,110 [55,867 { 403 [10,930 113} — 1 — {883,004 5825
1911 123,123 | 2,242 [204,229 | 3,097 | 45,349 | 441 110,226 112 | 219 3 |3888,532 | 5,903
1912 129,310 { 2,267 {206,580 | 3,232 | 54,377 | 453 |24,079 258 [6.039 | 107 425481 | 6,352
1913 129,362 | 2,578 {226,930 | 3,869 [48,816 | 495 |12,061 130 16,300 | 120 {430,563 | 7,228
Tasre V.,

Exports in Years shoion of the principal Vegetable Oils and il Seeds from British West Africa to all Countrics

" (Values in thousand £).

Palm Kernels, Palm Oil. Ground Nuts. | Shea Nuts, Copra. Benniseed. f:g:_)’:;;i?fg :
Tous. | 1,000l | Tons. | 1,000L.| Tons. {1,000/, | Tons. | 1,0000. | Tons, | 1,000 | Tons. | 1,000} Tons. ‘1,0001,
L i
H H i ?
1895 |119,744 | 866 |76,774 | 974 9905 | 46 | — — | =t = 421 4 1206844 1,900
1900 120,973 | 1,104 | 68,436 | 927 35805 | 222 — — 358 g i 481 7 226,063 | 2,261
1905 146,984 | 1,440 | 64,086 965 &37,399 176 | 1,366 12 351 4! 84 1 250,260 © 2,597
1910 {230,678 | 3,353 [87,610 | 1,965 |59,451 | 405 [4462| S5 | 7554 13 + 481 3 1383004 | 5825
1911 237,527 | 3,465 88,794 | 1,808 49,110 | 455 6,358 G4 780 13 963 8 383,532 1 5,903
1912 255,480 | 3,866 | 85,849 | 1,837 - G8,403 | 536G |7,706 73 620 14 3 884 G 419,441 | 6,332
1913 234,208 | .4,199 88,997 | 1,977 86,693 [ 797 [9.420 70 726 16 ’1,250 1 l430,5l33' 7,228*
: : i

* Including palwm-kernel oil and palm-kernel cake.

Tasre VI

Exports in 1913 of the p;:z'nci;ml Vegetable Oils and Oil Seeds from the various British West African Territorics

(Values in thousand £).

. From Sierra From Gold . From British

From Gambia. Leone. Coast, From Nigeria. West Africa.
Tons. | 1,0001. |-Tons. il,OOOZ. Tons. | 1,000l Tons. |1,000l,] Tons. {1,000

!

Palm kernels - . - 045 9 149,201 921 | 9,744 159 174,718 | 3,110 {234,208 ; 4,199
Palm oil - - - —_— — 2,468 57 | 3,440 66 + 83,080 | 1,854 | 88,997 | 1,977
Ground nuts - - 167,404 622 —_— — 1 —_ 19,288 175 | 86,693 797
Palm-kernel oil - NN — —_ —_ — — 3,857 129 | 3,857 129
Palm-kernel cake - - - — — —_— — _— 5,412 81| 5412 31.
Shea nuts - - - - — —_ —_ —_ 9,420 701 9,420 70
Copra - - - J— — —_ — 629 14 97 2 726 16
Benniseed - - - —_ — 36 —_ — — 1,214 9] 1,250 9
67,949 631 | 51,705 978 {13,814 239 5297,095 i 5,380 | 430,563 | 7,228
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Appendix B.

MEMORANDUM ON THE RESULTS OF FEEDING EXPERIMENTS WITH PALM.-KERNEL
CAKE, COCONUT CAKXE, AND GROUND-NUT CAKE.

By Ciarnes Crowrner, M.A., Ph.D., Professor of Agricultural Chemistry and Director of the Institute
for Rescarch in Animal Nutrition in the University of Leeds.

Part L—Preliminary Memorandum on the Criteriu of
Reliability in Feeding Eeperiments and the Inter-
pretation of Results.

Before the'results of a feedilg experfn}cnt -can he
accepted as conclusive-with respect to the specific-issue
"that the experiment was designed to test.it is necessary
first to enquire how closely certain criteria of reliability
have been satisfied in the planning of the experiment
and what degree of variability bas heen displayed in the
records of the individual animals.

In experiments such as those dealt with in Part IL,
consisting of comparisons of the effects upon live-
weight or milk production of various foods of similar
general character, the essentinl points to be considered
in an analysis of the results are the following:—

(1)’ The extent to which variable factors other than
the one whose effect is to be measured have
been eliminated in the plan and conduct of
the experiment.

(2) The number, kind, and condition of animals
employed.

(3) The nature and amount of each feeding-stuff
included in the ration, with special reference
to the naturec and nutritive value of the
“basal ration” to which the foodstuffs under
comparison have been added.

(4) The duration of the experiment.

(5) The “ probable error” of the final average for
each group of animals, this being a measure
of the degree of closeness with which the
records of the individual animals within the
group conform to the average.

The significance of each of these factors is briefly as
follows :—

Adequacy of Plan of Experiment.

1. The ideal experiment is obviously one in which
the only vaviable factor is the one under test. This
- ideal is unattainable in food comparisons with animals,
mainly owing to the disturbing complex of inherent or
acquired differences between different animals, even of
the same breed, which may be collectively referred to
as “individuality,” This factor is dealt with more
fully in the following paragraph. Other possible
variable factors such as housing, equality of basal
ration for each group, hours of feeding, &c., are more
closely under the control of the experimenter, whilst
others, such as illness or fluctuations of appetite of
individual animals, are more difficult to foresee and
prevent. In experiments on milk-production, a further
uncontrollable variable factor is introduced by the
natural shrinkage in milk-flow and change in com-
position of the milk with advance of lactation, quite apart
from any variations in food supply. Variable factors
such a8 these cannot be entirely eliminated, but their
influence upon the final result can be greatly minimised,
and it is a necessary preliminary, therefore, in con-
sidering the results of any particular experiment, to
examine how closely variable factors, other than the one
to whose influence ‘the results obtained are ostensibly.
due, have been eliminated.

Number, kind and condition of Animals.

2. No two animalsare exactly alike. Even weretwo

exactly alike, say in live-weight, at one particular’

moment, this is no guarantee that they will be alike at
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a later period, even if subjected to identical feeding
and general treatment throughout the interval.

According to statistical investigations made at
Cambridge and elsewhere, it is an even chance that at
the later period they would show a difference in live-
weight of about 14 per cent. in the case of cattle, or
10-12 per cent. in the case of pigs.

Expressed in different fashion, if for a feeding test
two animals (bullocks) of equal weight be selected, the
one receiving ration «“ A * and the other ration “B,” it
must be borne in mind at the end of the test that any
difference in live-weight of the order of 14 per vent. of
the average live-weight may just as legitimutely be
attributed to differences of “individuslity” as to the
difference in feeding and the experiment must thus be
regarded as inconclusive. The greater the difference
recorded above 14 per cent. the greater becomu the
odds in favour of the difference in live-weight increase
being actually attributable to the difference of feeding,
but they do not reach the practical certainty repre-
sented by odds of, say, 30 to 1 until the recorded
difference in live-weight amounts to about 50 per cent.
In other words, if we take the odds mentioned as our
standard of the desired degree of certainty in experi-
mental work, assuming that we have only two animaly
at our disposal, we can only safely compare the merits
of two foods if the one is some 50 per cent. superior to
the other. We could compare foods of widely different
character, say straw and oil-cake, but we ceuld not
detect with certainty the differences between different
foods of the same class.

The reliability of the experiment can be increased
either by repetition or by increasing the number of
animals used, or by a combination of the two
expedients. According to Professor Wood, in order
to measure with certainty a 10 per cent. difference
between the fattening effects of two rations supplied
to cattle, each group ought to comprise at least
29 animals. This is usnally an inconveniently large
number, and in practice the desired precision is more
conveniently obtained by repeating the trial several
times with smaller numbers. Single trials with four
or five animals in each group cannot be depended upon
to give a reliable measute of differences in feeding
value of less than about 25 per cent.

The “condition” of the animals at the outset of
the experiment may be a factor of importance affecting
the result of the feeding, since an animal in lean
condition will offer more scope for nutritive effects
than one in moderately fat condition. Such differences
will usually be eliminated as far as possible by careful
selection of the animals at the outset of the experi-
ment, Similar considerations apply also to the stage
of lactation and of pregnancy of cows used in tests of
the effects of foods upon milk production.

8. The nutritive.effect of a given ration cannot be
ascribed to any particular feeding-stuff included in the
ration, but must be regarded as due to the ration as
a whole, This effect is determined by—

(a) the amount of digestible protein (oralbuminoid)

included in the ration;
(b) the total digestible matter supplied;
(¢} the ease with which the ration is masticated
and digested; .

(d) cértain factors only definable with diffieulty, such
as palatability or possible specific stimulant
effects of certain ingredients of the ration,
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The supply of digestible protein is fundamentally
jmportant since by it alone can certain requirements
of the animal be met. Until the requisite miminuim
amount of protein has heen included in the rdtion,
this_ingredient remains the *limiting fuctor” deter:
mining thé success of the feeding, but this special
importance of the protein rapidly diminishes oncé the
supply has been brought above the necessary minimum.
In the case of fattening adult animals there is evidence
that the value of protein given in excess of the
minimum requirements is barely equal to that of
carbohydrates. This fact may have an important
bearing upon the outcome of a feeding experiment,
where the two foods compared differ greatly in pro-
tein-content (e.g., palni-kernel cake and decorticated
cotton cake). If the ** basal ration”—the part of the
ration which is the sanie for each group of animals—
be particularly poor in protein-the chances are that
the results of the experiment will favour the cake that
is richer in protein. On the other hand, if the shortage
of protein to be made good by the added cake is
relatively small; the results of the tests will be
determined more by the relative feeding rmerits of the
oil and carbohydrates—or possibly other less prominent
ingredients—of the two cakes.

In considering the iesults of a feeding trial it is
thus ohviously necessary to scrutinise closely the
protein supply. It is also necessary to examine how
nearly the total food supply is adapted to the needs
of the animal. Gemerally speaking, the heuvier the
“basal ration” the less will be the effect .of any
addition of food, whatever its character. ie fact
that two foods when added to the same ration produce
the sime effect does not necessarily mean that they
have the same general nutritive valite, uriless it is clear
that the “bhasal ration” by itself is insufficient to
develop fully the capabilities of the animals.

Tt will rarely happen in experimental work that
the “hasal ration” is so heavy as to exclude the
possibility of further feeding effacts by increase of
food supply; but it is not infrequently the case that
the margin available for results is small. The relative
merits of different foods will be brought out most
clearly when the “basal ration” is relatively scanty.
Similarly the amount of andded food must he sufficiently
large to ensure a measurable effect under the conditions
of the experiment. .

In the foregoing the view is implied that the
feeding value of a ration is determined by its content
of digestible protein, oil, and carbohydrates. 'This is
not striotly correct, since further account must be
taken of other factors, for example, of the relative
ease or difficulty with which the food is masticated
and passed through the alimentary canal. Nutritive
matters that are incorporated with tough fibrous
material produce less effect than if fed apart from the

bre, since in the former case an appreciable amount
of the food is used up to supply the energy required
for the passage of the fibrous material through the
body. In considering food values, therefore, it is
obvicuisly necessary to ‘take into account the fibre-
content of the foods where this is a significant
quaniity, say 10 per cent. or npwards.

Lastly, under this heading it is necessary to draw
attention to certain other factors, as yet mnot fully
explored,.which may possibly exercise a deferminative
influence upon the results of a feeding trial. One
such factor is the known inadequacy of the proteins of
certain food materials (e.g., maize) to meet fully
the demands of the animal for protein. A further
possibility is the absence from the food of certain
ingredients known to be essential, though only in very
small amounts, for certain nutritive purposes. So far
as ““ roncentrative foods ” are concerned, either of these
factorr is only likely to be operative in practice in
cases vhere the diet consists of only one foodstuff,
which itself is only a portion of a natural product
{e.g., white flour). Such a case might occasionally be
met with in pig-feeding, but would be rare even with
pigs, ard would never happen in the case of cattle or
sheep. The greater the number of different foodstuffs
included in the ration the less are complications due
to these causes likely to arise.
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In experiments with growing animals or milking
animals it is also sometimes necessary to examine the
supply of lime and phosphori¢ acid in the rations
owing to the relatively large amounts of these
materials used p in  bone-formation and milk-
production respectively.

Duration of Experiment.

4. The durition of the experiinent is an iniportant
factor for much thée same reasons as necessitate the
use of relatively large numbers of animals. If daily
records are kept it is found that fluctuations oecur
from day to, day which cannot be aitributed to
differences in feeding. The experimental period mush
hence be made sufficiently long to ensure that the
averages for the period are not seriously affected by
these adventitious fluctuations. It is difficult to fix
precise limits, but ini fattening experiments the period
of comparison should probably be riot less than six
weeks, whilst in experiments on milk-production a
period of three weeks will usually suffice.

¢ Probable Error” of Result.

5. In all experiments the final results should always
be accompanied by a statement of the probable degree
of reliability which attaches to them. This can be
approximately gauged by mathematical compntation
from the records of the individual animals in each
group, and is usually expressed in the form:of ¢ pro-
bable error.” Thus, in a fattening experiment it
might be found that Ration A. had given a’live-weight
increase of 15 lb. per-animal per day greater than
Ration B. Before we can accept this result as
significant we inust have some assurance that the
adventitious fluctuations due to factors other than
the difference of feeding might not have produced
a difference similar to that olwerved. It is this
purpose that is served by the estimate of * probable
error.” Supposing the “ probable error” of the above-
mentioned difference (15 1b.) were found to he
+ *25 1b., this would indicate an even chance that
if the experiment were repeated on the same lines,
the result would fall somewhere between -10 lb.
against Ration A. and -401b.in favonr of Ration A.
—in other words, that the experiment by itself is
quite inconclusive a8 to the relative merits of the two
Rations A. and B. If, however, the “probable error”
were found to be + ‘07 1h. it can be shown that
this would imply that the chances were abont 5 to 1
against the result béing due to normal variations, 7.e.,
factors other than the differénce in feeding—a much
more conclusive result, but still not representing a very
high degree of certainty. Itisonly whenthe * probable
error” falls below about one-third of the result
that we secure the high degree of certainty represented
by odds of 20 to 1 or 80 to 1 against the result being
due to errors of experiment. In other words, if the
« probable error” of our hypothétical éxperiment
prove to be but -+ 04 lh., we may feel reasonably
safe in concluding that the indicated difféerence of
+15 Ib. represents & real supériority of Ration A. over
Ration B.

Briefly summarised, the essential points to be re-
viewed in considering the results of feeding experiments
may be re-stated as-follows:—

@) The‘geifxeml soundness of plan of the experi-
ment.

(2) The number of aninials used, and thé degree
of uniformity in Kind and condition at the

outsét.

(3) The duration of the separate periods of the
experiment, .

(4) The naturé and amount of the “hasal ration,”
and of the total ration, with special referenec
to protein-content, total food supply, and
general suitability for the purpose of the
experiment.

(5) The records of the individual animals, with
pecial reference to their hearing upon the
sreliability of the final results.
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Part IL—Experiments with Palm-Kernel Cake.
(4) Ezperiments with Fatlening Cattle.

I Number
Foods used of Duration
Experimental Centre. for Animals, of Com-
Comparison. |in each parison.
Lot. | .
Weeks
Norfolk Agricultural | Linseed cake 10 8
Station, '
Cambridge (Howe " » |Wand 8
Hill Farm), 18, |
Aberdeen University . " 10 12
" ” Decorticated | 9and = 12
) cotton cake, | 10. )
West of -Séotland ” 5 4 1 14
College, Glasgow.
’ ' Bran 4 14
University College, | Undecorti- 4 9
Aberystwyth, cated cotton
cake.
East of Scotland | Undecorti- 8 16
College, Edinburgh.| cated cotton
|cake (Bombay). i
” " Dried distillery; 8 | 16
grains. ;

Comparisons with Linseed Cake.
(1) Norfolk Experiment (Winter 1914-15).
Description.

This experiment consisted of a comparison of equal
weights (3-3] 1bs.) of linseed cake and palm-kernel
cake respectively, when fed along with a basal ration
(per animal per day) of 90 lbs. swedes, 7 lbs. hay and
stt{‘aw chaff, and 3 to 33 lbs. undecorticated cotton
cake.

The average gain in weight per animal for the eight
weeks was as follows :—

Lbs.
Linseed cake group - - - 125412
Palm-kernel cake group - - 1284 6'4
Differencein favour of linseed caké 2 4- 186

The difference in favour of the linseed cake is so
much-emaller than the probableerror of the experiment
that it canmot be regarded as significant, and hence
the conclusion is drawn that, as nearly as they could be
measured in this experiment, the two ratious had the
same feeding value. It is reported that the animals
fed on palm-kernel cake *made slightly more per owt..
« live-weight than those fed on linsced cake, for the
“ veason that they looked better in their coats and
“ butchers bid very freely for them.” ’

Commentary.

The initial evenness of the two groups of animals .

was apparently determined by selection, without any
preliminary period in which both lots were fed alike
and periodically weighed. The lower probable error
of the average for the palm-kernel cake group indicates
that the individual records of the animals in this group
agreed more closelg than in the linseed cake grouwp.
The records show that theindividual gains in the latter
group ranged from 66 lbs, to 233 lbs., whilst in the
palm-kernel cake group the raunge was from 77 Ibs, to
173 1bs, It is impossible to say, however, whether this
diffevénce operated in favour of, or against, the linseed
cake. Theprobableerror (4 136 lbs.) of the difference
(2 1bs,) in average live-weight increase of the two groups
implies an even chance that if the experiment were
repeated the result would fall between the limits of
1116 1bs. (or 9-per cent.) in favour of palm-kernel cake,
and 156 Ibs. (or 12§ per cent.) in favour of the linseed
cake, A substantial margin of uncertainty is thus still
left for further experiments to clucidate,

Assuming average composition for each food used,
I estimate that the average daily food supply per
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animal would have roughly the appended compo-
sition :—

‘Digestible

Digestible |.Digestible | Carbohy-

- Protein. 0il, drates and
L . Fibre.
L. Lb. Lbs.
Linseed cake group - 13 1 113
Palm:kernel cake 13 3 12%

group.

The supply of digestible protein, even to the linseed-
cake group, is appreciably lower than commonly-used
feeding - stundurds” suige‘st us desirablé for-aniinals
such as ivere used in this experiment, bub the satis-
factory rate of growth of the animals (23 -1bs. per day)
is u sufficient indication that the rations ised. were
adequate. Doubtless any deficiencies in the supply of
true protein were well covered by the non-profein
nitrogenous matters in the liberal allowance of swedes
included in the rations. ) .

The amount of oil in the palm-kernel cake ratioii
is just about the amount whick I have previousl
indicated to the Comniittee as the limit beyond whi’c{l
no specinl advantige is to be expected from increasing
the oil ‘supply, as distinguished from the supply of
carhohydrates, o

From-the foregoing data for the composition of the
two rations; aid using the method devised by Kellner,
I estiniate that theoretically the two ratioiis should
have pmactically the sanme fgttening effect, viz., an
offect equivalent to-that of 12-5 Ibs. of starch, Thus,
the result of-this experimerit, though perhaps surprising
to the practical man, is guite in hafdiony with the
indications of present day methods of assessing food
valuen.

(2) Cambridge Experiment (Howe Hill Farm;
Winter 1914-15).
Description.

In this experiment, 2 1bs, of linseed cake peranimal
per day were compared with 2 1bs. of palm-kernel dake,
each. being fed with the samé basnl ration, viz., 100 lbs.
(approx.) * roots,” 10 lbs. straw chaff, and 21bs. of
ootton-seed cake. The linseed cake group comprised
i8 animals and the palm.kernel cake group 17 animals,

Ti eight weeks the former gave an average increase
in live-weight of 9-2 stones per head, and the latter
7+9- stones, A differerice of 1:3 stone, or roughly
18 1bs. per head in favour of the linseed oake,is thus
indicated. In other-words, the linseed cake result is
ahout 15 per cent. bétter than that achieved with the
palm-kernel cake. .

Commentary.

In the absonce of dats as to the gains in live-weight
made by each individusl animal it is impossible to
estimate the “probable error’” of the result, Im a
private communication, however, Professor Wood states
that * the bullocks were a.very miscellaneous.lot of all
« golonrs, breeds, and sizes, and the probable error was:
« yery high indeed.” With regard to the figures, he
says, “I do not place any sort of reliance on their
« acouracy, I think the onlylesson to be learned from
% the experiment is that palm-nut cake is o héalthy
« food, which produces mno ill effects on fattening
“ cattle,”

In face of this expression of opinion it is almost
superfluous to discuss the experiment. Taking the
figures as they stand, however, it may bé pointed out
that the average gain of the palm-kernel cake group,
amounting to 7'9 atones per head in eight weeks, or
slightly under 2 Ibs. per day, is only moderate, and may
be indicative of a slight shortage of digestible protein
in the ration of this group. Aséuming average com-
position for the foodstuifs used, the supply of digestible
protein to this group would be about 1 Ib. per head per
day, whilst the linseed cake group would receive about
Ath1b, more. The element of uncertainty invoived in
the lack of precise knowledge as to the value as
“protein substitute” of the non-protein nitrogenons
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ingredionts of the swedes (smotunting probably to fully
11b. of thess substances in 100 lbs, swodes) makes it
impossible to assert definitely that there was an actual
shortage of protein, but tlie supplies of protein are 8o
niuch below comriionly advocated standards as to Justify
the suggestion that.thi§ miay have been the cause of the
inferiority of the palm-kernel ration.

B) Aberdéen Brperiment (Winter 1914-15).
Description.

In this experiment equal weights of palin-ketnel
and linseed cakes were coripared with groups of 10
anininld, éach growp being made up of four hullocks
aud six heifers. Cubsivedesand straw wero fed to each
group iit equil amowrits, which, however, are nob oléatly

i

defined. in the rem The heifers got wbout 12 ibe.
less tufnips per. per day than the bullocks. The
conieittratad foods were given as-follows:--
Period I (4 weéks).—Bullocks, § lbe. and heifers
4 1bs. pet heal per day.of a. inixbure 6f 3 parts of
cake to 2 parts of locuat beait menl: o
Period II, (+ wesks).—Bullocks S |bé., and heifeis
7 1bs: per Head por duy of & mixtitro 625 of cake-
to 8 of loajist.besn medl, . )
Period III.(4 -wecks).—Bullocks 9 lbs, and heifers
8 lbe: .per head of a mixtire of 5.of cake, 2 of
lodust méal; aid 2 of oats: :

The iiicreases in live-weight for each individual foi
ench petiod of the experintent are given in the repoit
issited by Piofessor Hendrick. _'The averaie gains pet
animal for each grovp arve as folloivs

. T e -
{

Whole

. | Petiod . Period IL |’ Poriod 1L, |, Whol
| Ghwetks). | (4 weeks). (4 weeks). ; (i‘ge;;.‘j‘lf;;f-
- R S S N
T . ! .
. f Lbs. | Lbs, | Lbs. Lbs,
Lirigeéd cike group - - B s 585 ;o "45°9 | 50-5 1549 4- 4-9
Palii-kernél cnke gioup - . - 56-2 } 60-3 i 48-0 164-5 76
Difference in fuvout of liuseéd cike - 2.8 I —14-4 ‘ 25 ; —9:6490

It will be rioticed that a slight difference iii favour
of linseed cake is indicated in Petiods I. and IIL, but
a marked differeiice in favouk 6f pilin-keriiel cake in
Period II. This last-naitied phenonienon is actounted
for largely by two auinials in this gronp, which during
Period II. showed dlinofmiaily lirge gains. Ajpatt from
these two animnals the gains ini Peijod IL were relatively
low i éach gtoup, and it is suggested in the report thit
this wis dué to thé very poor quality of the turnips
used in this period. -

If this perlod he exclided entirely, i difforence of
4+8 bs. per hiead in favour of the linseed éake is shown
for the remaiiing 8 weeks, Taking the gains over the
whole experimental peiiod of 12 weeks, a difference of
practically 10 Ibs. (oF 6 per cent, of the irorease) in
favour of palm-kertiel vake is shown, * Considering,
“ Howevet; the great variationis in live-weight increase
“ to be fourd even amonig animals of the sime lot, the
“ small differénces. between the live-weight increases
“ from the different lots do not warrant us in drawing
“ hard and fast conclusioris as to the relative feeding
“ value of the cakés. As the differences conld (uite
* well be covered by the experimental error; the most
“ we can say i3 that the foods have given practically
* the same retirnis in live-weight inéredse; and that the
* choioe of the one of the Gther must be largely i matter
“ of cost.” The neb cost of food per cwt. live-weight
inorease ig given a8 5le, 6. for the linséed cake
ration, and #3s. 4d. for the palm-keriiel oake ration, or
a differenve in favour of the latter 6f 8s, 24, It is
concluded that, when fed in the samo quantities.
palm-kernel cake muy be expected to givé equally as
good i return in live-weight increase as linseed cake,
and “ab present prices” it gives n better monetary
reburn than the latter. (The prices used in the report
are :—Linseed onke, 91 175 6d. per ton; palm-kernel
eake, 6/, 10s. per tun.)

It is further concluded, that, when fed in mixture
with looust bean men], palm-kernel cake “is taken
readily by stock, and 1o diffioulty need be experienced
in storing cake containing a comparatively large
« percentage of oil.”

“

Commentary,

Little need be added to the expression of opinion
18 to the significance of the results which is quoted
above. 'Without the separate data for the consump-
tion of voots and straw it is impossible to form an
opinion a8 to the suitability of the ration, but assuming
common Aberdeenshire practice in feeding voots and
straw to have been followed, it is probable that the
rations were ample in every way.
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The bullocks made better gains than the heifers;
the séparate results in each group being as follows :—

Total Inoréage per
Head during
Experiiiiental Period
_— (12 weeks),
Bullocks. | "Heifers,
Lbs. Libs,
Linseed cake group - 174-0 142-2
Palin-kernel enke group -1 1885 1450
Difference infavour of palm- . ,
kernel oake - . } 19-5 2-8

‘In éach case the palim:kernel cake group shows to
advantage, althongh in the case of the heifers the
difference is very small. The much larger difference
shown. in the case of the bullocks is almost entirely
explained by the ligh inorease recorded by one
indiv]igmil, the average .of the .ther three being only
181 1bs,

The linseed. cake used ‘wasrelatively poor in protein,
contdining only 26:12 per dént, Assuming average
digestibility for the two cakes, I should éstimate from
the analyses given that when incorporated in n ration
supplying in foto sufficient digestible protein, 100 Ibs.
of palin-kerniel cake as used in this experiment would
be equal in nutritive value for futtening Fm‘posés to
103-106 Ibs. of the linseed cake used, which would
imply a difference of only about 1 per cent, in the
estimated effects of the tworations. The results taken
as they atand are in fair agreement with this assess-
ment.

Gencral deduetions frmg ionnparifono with Linseed
* aKe;

. Ot the three exporiments regorted upom, two
(Norfolke and Cambridge) have given a result in favour
of linseed cake, and the third (Aberdeen) in favour of
palm-kernel cake, but in each case the differences ave
so small in comparison with- the probable error.of the -
experiment. that the only conclusion that can legiti.
mately be drawn iw that the two cakes Lave proved of
substantially equal value for the fattening of cattle.
If there were astusl differences in foeding value, they
were: too small to. be deteeted by single experiments

Copyright (c) 2006 ProQuest Information and Learning Company. All rights reserved.
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with groups of ten animals, If we assume the three
experiments to be of equal accuracy and average the
results, we find that, whereas 38 animals fed on rations
containing linseed cake gave an.dVerage live-weight
increase por head per week of 149 lbs., 37 animals fed
on rations identical with the foregoing, but for the
replacement of the linseed cake by an equal weight of
palm-kernel cake, gave an average increase per head
per week of 14:8 Ih.  If the relatively unreliable Howe
Hill 'Experiment be excluded, the uverages for the
remaining two are 1427 lbs, per head per week for the
Jinseed cake, und 1454 lbs, per head per week for the
palm-kernel cake.

The conclusion as to the general equality of the two
oakes, when given in satisfactory rations, is in_harmony
with the estimates of the agrioultwil chemist hirad

upon the most recently developed methods of assessing
food values from chemical composition,

Comparison with Decorticated. Cotton Cake.
Aberdeen Experiment (Winter 1914--15).

Degeription.

This test was carried out simultaneously with the
ahove-described comparison with linseed cake, a third
group of 0 similar, carefully selected animals (4 bullocks
and 5 heifers) heing used for the purpose. The feeding
was exuctly the samie us for the other groups, except
for the substitution of decorticated cotton cuke for the
lingeed or palm-kernel cake., The average gains per
head for ench group were ns follows :—

1
. Poiod L | PeriodIL | Periodzm | o Whole
(4 weeks). (4 weeks), (4 weeks). ‘ ngq;;ek ) '
Lbe, Tbs, Libs, Lbs,
Decorticated cotton-cake group - 042 43-9 59°0 16714 707 -
Palm-kernel cake gronp - . - -1 . 582 603 480 164°5F 76
Difference in favour of decorticated cotton 80 —16+4 110 2:6 4 10'8
cake. ! -

Commentary.

The results for the whole period show o slight
difference, which, however, cannot be regarded as
significant, in favour of the cotton cnke. This is borne
out by the averages of the 1st and 3rd periods, but the
puzzling irregularity in Period IT., referred to in dis-
cussing the compavison with linsced cake, is apparent
also in this comparison with decorticated cotton cake.
If this peviod be excluded a difference of 19 lIbs. per
head in favour of the cobton cake is shown for the
remaining eight weeks.

The separate vesults for bullocks and heifers in each
group were as follows :—

" Motal increase per head
during Experimental
Period (12 weeks),

Bullocks, . Heifers,

Lbs, |

Libs,
Decorticated cotton cake 1868 1514
group.
Palm-kernel cake group . 193:5 ; 1450
Difference in favour of -7 64
decorticated cotton | !
cake, '

It will be seen that the records of the bullocks
show a difference in favour of palm-kernel cake, whilst
the heifers. show better results with the decorticated
cotton oake,

We can only agree with Professor Hendrick in
disregurding the actual differcnces rooorded and in
regarding the experiment simply as a demonstration of
the substantinl equality in feeding value of the two
cakes when used, asdn this case,.as ingredients of an
ample ration., In such a ration the cakey used,
ussuming average digestibility and the composition
given in the report, might be expected to show a
giﬁerenoe in feeding value of about 10 per cent. in

favour, of the palm-kernel ocake. Such a difference

could not he measured with certainty in a single
experiment with groups of ten animals. With only
this single experiment to guide us we cannot say,
therefore, how closely this expectation might he realised
in general prastios, 'We can only say that the one test
made favours the ides that the two cakes are, under
oertain circumstanoes, of practically equal value.
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Comparison with Mixture of Decortivated Cotton
Cake and Oate.

Glasgow Experiment (Winter 1914-15).
Deseription.

This experiment, aud the comparison with bran,
described next, were conducted at the farm of the
Crichton Royal Institution, Dumfries, by Professor
Paterson, of the West of Scotland Agricultural College.

At the outset, 18 Ayrshire hullocks were weighed
aud fed for four weeks on u ration of turnipe, hay,
straw, crushed oats, pnlm-kernel cike, and decorticated
cotton cake. *Tha twelve unimals that appeaved to be
most suitable for reliable oxperimental work' were
then selected and divided into three groups of equal
live-weight. A. daily basal vation of hay, steaw, turnips,
2 1bs. decorticated cotton cake, and 2 lbs. orushed oats
was fed to ench animal, with the following average
additions :—

Lot  I.—11b. decorticated cotton cake 4 2 Ihs.
crushed oats,

Lot ITL—3 lba. palm-kernel eake.

Lot ITL—4 1bs, bran,

Throughout the 14 weeks of the experiment proper
the cattle were weighed fortnightly, “Being horned
cattle they were tied in stalls for the feeding, The
comparison of Lots II. and III is dealt with in the
next section of this memorandum.

The average live-weight gains per head fov the
wholo period of Lots I. and IL ave ns follows:-—

s,
Lot I (Decorticated cotton cake
+-outs) . - < 1855 41003
Lot I (Palm-kernel eake)- - 113:0F 72
Difference in favour of LobL - 42+5 4 12+6

Commentary.

This may be regarded us a decisive result for the
animals and rations compared. In his report Professor
Paterson draws attention, however, to the comparm-
tively-small gains recorded, these avetuging only 1+58
per head per day for Lot I und 1-15 lbs, per head per
duay for Lot II, the average weight of the animuls
being aboub 74 cwts. per head,

This may be indicative of deficiencies in the food
supply, but no opinion can be formed as to this
without detailed information us to the amounts of huy,
Stmwb“nd turnips consumed, which is not given in the
veport. .

Professor Paterson further pointa out that
* although this experiment was conducted under ideal
* conditions, too great stress should not be put upon
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* the results till thoy have been confirmed by other
¢ gxperiments, as on]{ & small number of animals were
* employed. Névertheless, there is good reason for
“ believing that the results obtainéd indicate fairly
« well the approximate relative values, ns measured
“ by beef production, of the feeding-stuffs employed.”
The “good reason” is not very obvious. The only
safo conelusion to diaw from this experiment is that
whilst theie is little doubt that the better result
obtained with the cotton cake and oats was due to the
difference in feeding of the two groups, the munber of
unimals used was far too small to warrant any general
conclusions heig drawn as to the average merits of
the two fouds, nud still less is to their *approximate
relative valiies,” ) A

It should be rotetl, howaver, thit the Aherdecn
experiment agrees with this in indicating a difference
.in:favour of decorticated cobloir enke, nlthough in the
laltér ease the difference is nivich less.

Comparison with Bran.
Glasgoui Bxpériment (Winter 1914-15).
Description.

Details of the general pixm of experiment aund of
the feeding have been given in the preceding section.
The avernge live-weight gains per head for the
L4 weeks were as follows —

Lbs.
1180 47
101-25 % 87

1175 - 81

Lot II. (Palin-keinel cake -
Lot III, (Bran) - - - .

Difference in fuvour of Lot II, -

Commentary. ‘

A difference of roughly 10 per cent, in favour of
the palm-kersiel cako zation is indicated, bub the
probuble error is relatively so high that there is no
greab certuinty thub the same result wounld huve been
obtained agnin by repeating the exporimont even with
the snme animals. It should be noted, however, that
only 3 lbs. of pulm-kernel cake was fed ns agninst
4 lbs, of bran, so that thero cun be no doubt as to
the real superiority of palin-kernel cake over bran in
this test. Hore again, however, tho test is on far too
small n seale to bo used as n hasis for generalisntion
a3 to the relative merits of the two foodstufts,

Comparisons with Undecorticated Cotton Cake.

(1) Aberystwyth Exporiment (Winter 1914-15),

Two lots of four cnttle cach wore vised. Aftor five
weeks they showed an nvernge difference in live-woight
incroase per head of 38 lbs, in favour of the cotton
cakey amf four weooks later the gains for the whole
poriod of nine weeks showed a differonce of 20 lbs. yor
head in favour of the cotton cuke.

It will be clear from the foregoing discussion of
exporiments conducted on a much lnrger scalo that it
would be unwise to attach much significance to the
actual numerical results obtained with groups of four
animals, What this experiment has demonstrated is
that palm-kernel cnke is a useful foeding-stuft suitable
for fattening cattle. Takon by itself this experiment
oannot be used as proof of the superiority of unde-
corbionted cotton cake over palm-kernel cnke.

(@) Edinburgh Ezperiment (Winter 1914-15),

In this experiment a uniform basal ration of 100 1b.
swedos, 7 1bs. ont straw and 3 Ibs. medium. wheat bran
wag used, with which was fed to the ono group
(8 bullocks) Bombay undecorticated cotton cuke &t the
wverngo rate of npproximntely 43 lbs. per head per
day, and to the other group (8 bullocks) palm-kornel
cake nt tho nvernge mtbo of approximutely 4% lba, }\m\'
dny. The experimental period, during which monthly
woighings were »uade, lusted for sixteen weoks, and
wos preceded by & preliminary period of fowr weoks
during which the rvespeetive groups received the
exporimental rations.

0 N3
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The s.ve’ragqunins i’ woight " pér "head for the
sixtéen weeks were ag follows :——

. Lbs.
Bombay oake group - - - 1975459
Polin-kernel eake-group . - 2284 480
Difference in favour of palm-
kornel cake - - - 3009499

The estimates of fininoial returnsshow o substantial
difference in favour of thé palm-kernel cake.

Commentary.

The differénce in live-weight inorease recorded is so
substautial and so much greater than the probable
error of experiment as to leave little doubt of its
significance, although it may not be a precise mensure
of the order of magnitude of the real difference in
nutritive value between the two cakes. In other words,
this exporiment may be taken as demonstrating
olenrly that the palm-kernel oake uséd was superior in
feoding value to the Bombay cake, but it is nnt equally
cortain that the difference in nutritive value wag pre-
oisely that ropresented by the 809 Ibs, (ox, roughly,
15 per cent,) difference in average guins, It may have
heen more, or just as possibly less.  The superiority of
the palm-kernel cake iy all the more obvious in that
slightly less of it was fed,

On the basis of the chemical composition of the
cakes, ay given in the report, assuming for them average
digestibility and also average values for the other foods
used, I should estimate that the palm-kernel cake
ration would produce 15-25 per cent. better results
than the Bombuny cake ration. The results of the
Bdinburgh experiment ‘bear out this assessment fairly
well, but furthor oxperiments are needed to fix more
precisely the relative values of these two cakes. The
snme applies oven more to ‘the case of the Egyptian
cotton cuake, for which we have as yet only the small
Aherystwyth experimont,

Comparison with Dried Distillory Grains,
Edinburgh Beporiment (Winter 1914-15).

Deseription.

"Thig test was carried out simaltaneously with: the
ubove-desoribed comparison with Bombay cotton cake,
a third similar group of 8 bullocks being used for the
purpose. 'The foeding of the two groups was preocisely
alike, except for the palm-kernel cnke and dried grains,
which were used in equal quantities (4} 1bs.) in their
respective rations. The average gains per head for
ench group for the sixteon weoks were u]_l}(::lows —

408,
Palm-kernol cako group - - 2u8:44 8:0
Dried distillery grains gronp - 226:4% 74
Difference in favour of palm-

kornel cake - . .« - 2:0410'9

In this case the difference is so small in comparison
with the probuble error of experiment that we can only
doscribe the result, as is done by Mr, Bruce in the
roport, as indicating practical equality of the two
rations. From the chemical composition of the rations
a difference of 6 to 12 per cent. in favour of the palm.
kernol cake might have beon expeoted. Such a
possibility is not excluded by the above results, but
remains to be tested by furthor experiments,

Summary of Conclusions from Faperiments with
Fattening Cattle.

The following conclusions with regard to the merite
of palm-kernel eake for fattening onttlo mny safely bo

+drawn from the combined xesults of the oxperiments

summarised in the foregoing pnges :—

(1) It is n suitablo food for the purpose.

{2) When fed along with ndequateamounts of roots,
hay, or straw (or hoth), and corn (or other
concentrated food) it is capablo of giving
results roughly equal to those given by the
same weight of linsced oake, decorticated
cotton onke, or dvied distillery grains, and

Q
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definitely superior to those given by the
same weight of Bombhay cotton oake or bran,

(8) In rations supplying only relatively scanty
amounts of digestible protein it will pro-
bably prove inferior to linseed cake and
decorticated cotton cake. For this reason
the results of comparisons with these foods
are likely to vary greatly.

(4) The evidence available is not sufficient to enable
a statement of the precise relative feeding-
values of these foods to be given,

(b)Y Experiment with Sheep.
Description. -

. A comparison of palm-kernel cake with linseed
cake for sheop-feeding was carried out at the South-
Eastern Agricultural College, Wye, for nine weeks
from November 9th; 1914, to January 11th, 1915, Two
uniform lots, each of 11 Kent wether tegs, were used.
For the first four weeks both lots were folded on kale
and received in addition (per head per day) } 1b. dried
grains and £ 1b. of linseed cake (Lot A.) or 2thih, of
palm-kernel cake (Lot B.). For the last five weeks
both™lots were folded on yellow turnips and received
slightly greateramountsof the concentrated foods, The
average oonsumption of the cakes per head per day
was ‘79 1b, of linseed cake (Lot A.) and ‘87 Ib. of
palm-kernel cake (Lot B.). The sheep were weighed
at the outset, again after four weeks, and finally at
the end of the minth week. The total live weight
inolrea.sea per sheep for the nine weeks were as
ollows :—

Lbs.
Lot A. (Linsecd onke) - 33:45
Lot B. (Palm-kernel cake) 2865

Difference in favour of
linsced cake - - 4:80 =154 °/, of
m— average live.
weight  in.
orease.
Commentary,

In the absence of data for the increases of the
individunl sheep it is impossible to assess the probable
error of the result, but if we nssume the degreo of
unavoidable error to e similar to that observed in
oattle-feeding experiments we must accept the result
as probably significant of a renl difference in fuvour
of linsead onke.

It may be pointed out, however, that the oircum.
stances of outdoor feeding experiments, where the
animals are cxposed to the vagaries of the olimate,
are such as to give full play to differences of in.
dividuality between the nnimals, and morcover it
is impossible to obtain n relinble check upon the
actunl food consumptions especially ns regards the
green food consumed, Moreovor this lnék of precise
information n8 to tho total food consumption makes
it impossible to form an opinion how far the superior
results obtained with linseed cake may be attributed
to its greater richness in protein, rather than to other
posaible speoific merits,

(¢) Eaperiments with Dairy Cows.

{ i

‘ Number ' Duration

Foods used for of Cows | of

Comparison. | in cach | Experi-
Lot. | ment.

Experimental
Centre.

‘Weeks,

Hutton Farm, Lanes,| Decorticated ¢ 9
.C. cotton cake,

Hurper-Adams Col- | Decorticated 2 6
lege. cotton-sced

meal,

Armatrong College Bombay 5 16
cotton cake.

Leeds University - | Egyptian + 6
] o cotton cake.

University College, | Egyptian 8 12
Bangor. cotton cake,

+ us corrected totals for 8 weeks.
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Comparisons with Decpticated Cotton Cake or Meal.

(1) Lancashire Experiment (Autumn 1914).

Description.

This experiment consisted of a comparison of
palm-kernel cake with decorticated cotton cake, using
quantities of eachof equal cost, after making due allow-
ances for difference in manure value. Each lot
consisted of six recently-calved cows. The general
course of the experiment was as follows :—

Lot A. Lot. B.

lst week—Identical rations including both cakes,
2nd weck—Transition to 3rd week’s rations,
3rd week—051bs, decorticated 73 lbs. palm-kernel
cotton cake, cake,
4th week—Transition to 5th week’s rations, i
5th week—7}1bs, palin-kernel 5 lbs. decorticated -
cake, cotton cake. -
6th week—Transition to 7th week’s rations.
7th week—43} 1bs. decorticated 63 1bs. pulm-kernel
cotton cake. cake.
{Sth week—Transition to 9th week’s rations.
L 9th week—6%1bs. palm-kernel 44 lbs. decorticated
cake, cotton cake.

Thus the experiment comprised u preliminary week
of equal treatment, and four subsequent fortnightly
periods in which the two cakes were contrasted. In
the first and third fortnights, Lot A. received the cotton .
cake and Lot B the palm-kernel cnke, whilst in the
second and fourth fortnights the feeding was reversed.
In cach fortnight the greater part of the first week was
tuken up with the transition from the one cake to the
other. During the first month (2nd week to 5th week)
thedaily rations per cow consisted of 20 1bs. roots, 5 Ibs.
mixed menl, 5 1bs, decorticated cotton cake (or 7§ 1bs.
palm-kernel onke) and hay ad %b. During the second
month, the meal for each lot was reduced to 44 lbs, per
day, the cotton cake to 4} lbs. and the palm.kernel
cake to 6% lbs., the rest of the ration remaining
unchanged. The allowance of mealand cake wasmixed
for tho whole group and then divided nmongst the
animals according to their milk-yield. The yield of
milk was noted abt cach milking. The yielde of milk
during the preliminary week, when the two lots received
identical rations, including o mixture of the two cakes,
were as follows :— *

Lbs.
Lot A - - -7 . 11624
Lot B - . - 1,220

Difference in favour of
Lot B - - - 57} or practically
_— %o

It is claimed that any normal advantage of Lot B
was climinated by the method of alternating the feeding
of ench lot, so that any difference in the total amounts
of milk obtuined by the use of the two cakes may be
taken as inditativeof difference in theirnutritive values
without correction for this inequality between the lots,
The total amounts of milk produced during 8 weeks

WEIe t=m
Lbs,

From cotton cake - - 8,852
From palm-kernel cake . 8,748}

Difference in favour of

cotton cuke - < 108} or slightly
= over 1°f,

In view of the fuct that for the first week of ench
fortnight the feeding was transitional, un alternative
assessment of the milk-yields is given in the report, by
tuking the second week's yield in each fortnight,
multiplying by two, and regarding the totuls thus got
These *calculated
yields ”* were s follows :—

Lbs,
From cotton cake - - 8,767
From palm-kernel cake - 8,609}
Difference in favour of
cotton cake - + 1573 or slightly

e under 2°/,,
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Special attention is dircoted to the fact that a
change to palm-kernel cake resulted in eyery case ina
decreased milk yield; whilst a change to cotton cake
increaséd the yield in two cases and decressed it in two
others when a different consignment of cake was used.

Determinations of fat and solids-not-fat in the milk
of each cow were made once daily in composite samples
representative of the two milkings. For the eight
weeks the averages were as follows :—

lSoliﬂs-not-
e Fat. ’ Fab,
ol [+ 1 °I o
From cotton cake - - 3-8 | 909
From palm-kernel cake . 3-85 i 8:98

These differences in composition are regurded as
“not material.” Two churning tests were made and
revealed no appreciable difference in the effects of the
two cakes upon the quality of the butter.

Commentary.

Judged by the total yields and average quality of
the milk the differences recorded ir this experiment are
too small to be accepted as significant in view of the
magnitude of the probable experimental exror. The
periods of comparison are very short and leave prac-
ticully no margin for the elimination of *after-effects ”
of one ration hefore the next period is entered.

The milch cow requires liberal supplies of protein,
and since the decorticated cotton cake contained
practically 40 per ocent., whilst the palm-kernel cake
contained barely 19 per cent., the cotton cake ration,

despite the smaller allowance of cake, supplied the -

needs of the cows for protein more liberally than the
palm-kernel cake ration. The extraordinary richness
of the cotton cake in oil (17 per cent.; palm-kernel
cake, 649 per cent.) also favours the cotton cake ration.
The fact that so little effect upon the secretion of milk
was produced may perhaps indicate that the rations
were heavier than required for milk-production solely,
and contributed rather to gain in live.weight. No
records of the live-weights of the animals ave given.

The amounts of cake used, especially of palm-kernel”

cuke (74 1bw), are far higher than would be recom-
mended in pmotice, but it is interesting to note that
the cows nte cven this high nllowunoe of palm-kernel
vake—though not with the keenest relish—when intro-
duced gradunlly, and that the quality of the butter was
no worse than that obtained by feeding cotton cnke.

(2) Harper-Adams Bxperiment (Winter, 1014-15),
Degeription.

This experiment consisted of & comparison of 2 bw,
decorticnted cotton-secd meal with 8 1bs, (equal cost) of
palin-kernel cake, using two pairs of cows of similar
milk yield, After three weeks the feeding of the two
pairs was reversed and the comparison continued further
for three weeks,

In the whole six weeks the yiolds of milk were as

follows :—
Lbs,
From palm-kernel cake- - 3,412
From cotton-sced meal - - 3471
Differenco . - 59

or barely
g0
- o

"The palm-kernes cake had no detrimental effect upon
the colour, tuste, or smell of the milk, nor did it affect
cither the churning qualities of the c¥eam or the texture
or flavour of the butter, The butter, however, did not
keep so long,

Commentary.

This experiment oun only be regarded ag s demon.
stration of the general suitability of palm-kernel cake

for dairy cows. It is on too small a scale to enable a

reliuble estimate of the relative merits of the two foods
to be formed.
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‘Comparison with Bombay Cotéon Cake.
Avmstrong College Experiment (Winter 1914-15),

Description.

'This experiment ¢onsisted of a comparison of equal
weights (6 1be.) of Bombay undecorticated cotton cake
and palm-kernel oake, using two lots of five cows each,
selected carefully after preliminary tiials” The com-
parison extended over sixteen wécks, the rations being
reversed during the second half of the period. The
basal ration consisted of 56 lbs. swedes, 12 1bs. meadow
hay, 61bs. oat straw, 2 Ibs. malt combs; 3 1bs. soya cake,
and $} 1b. ont straw chaff. The cows were milked three
times daily. The average yicld and fat-content of the

‘milk of each group of cows was precisely the sdme for

a preliminary period of thrce weeks, during which both
groups were fed alike The average results, per lot
pelzi ay, for the first cight weeks (Period 1) were us
follows :—

Yieldof | g |Solids—
o Milk, s !.not Fat,
Pints ° o
a‘é’s s-/ﬁ

LotII (Bombay cake) - ! 98:19 | 8-41

-
t N
Lot I (palm-kerneleake) | 10581
| 8-66

For tho second period of eight weeks (Period IL)
the resutid were as follows :—

Lot I. (Bombay cuke) -
LotII (pulm-kerneleake)

100:75
8831

8+79
876

367
371

:

The effects upon the live-weight of the cows were
as follows :—

Average Gain (+) or
! Loss (—) in Live-Weight
per Cow.

iv Period I.

Period II.

Lbs. l
— 204
—12:6

=

8,
LotlL - =« -
LotIL - - - -

It ia recorded that the cows receiving pulm-kernel
cako had u Detter “bloom" than those receiving
Bombuy cuke.

o]
-
k-)‘

6
‘8

E=2=1

4
+

Commentary,

The outstunding fact in the results of this
cxperiment i8 the gross discrepuncy between tho
indications of the two periods us to tho ostensible
effects of the two cukes upon the yield of milk,
Period I, taken by itself indicates as regards eoffect
upon milk-yield a murkad difference iu ‘fuvour of the
palm-kernel ocuké, while Period IL points just as
strongly to the opposite conclusion. From this and
from obscrvations in the report as'to irregularities of
individual cows it is olear that any differences in
nutritive effects of the two cakes {uwe been ocom-
pletely oversbadowed by the disturbing faotor of
individuality. This disturbance must huve extended
also to the composition of the milk, so that the
significanco of the apparent improvement in fut-content
by the use of palm-kernel eake must bo regarded ux
extromely doubtful. The experiment demonstrates
the general suitability of palm.kernel cake as food for
milch cows, but more cannot be claimed for it.

Comparisons with Egyptian Cotlon Cake,
{1) Leeds Exporiment (March-April 1815).
Deseription.
This experiment, conduoted at the Munor Farm,
Garforth, consisted of a comparison, using two groups
¢ (o]
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of four cows each, of equal weights of pulm-kernel cake
and Egyptian cotton cake, fed along with soya cake,
roots, hay, and straw. The number of cows available
being very limited it was not possible to secure quite
evenly matched groups, and for this reason, and others
which led toa premature termination of the experiment,
no great weight is attached to the actual numerical
results obtained.

The allowance of palm-kernel (or cotton) cake
varied from 2 1lb. to 4 1b. per cow daily according to
the milk-yield. In the first period of three weeks the
cows were fed ulike, the cake allowance consisting of
one part soya cake and two parts Egyptiun cotlon
cake. In the second period of three weeks one lot
received palm-kerncl cake in place of the cotton cake,
a clear weck, in which the charge was effected, inter-
vening hetween the two periods. The milk was weighed
at ench milking and on five days each week samples
were tuken for the determination of fat. The results
are briefly summarised as follows :—

Period 1. (Equal feeding):
Group A. gave per day
142-1 Ibs. (4 -54) milk
containing - - - 5+0563 1bs. (- -037) fat.
Group B. gave per day ;
142-7 1bs. (+4--55) milk
containing - - - 4-757 1bs, (4 -061) fat
Period I1. :
Group A. (cotton cake)
gave per day 180-4 1bs.
(-+ - 40) milk containing 4-692 bs. (+ - 028) fat
Group B. (palm-kerncl -
cuke) gave per day
1364 1bs. (+57) milk
containing - - - 4°516 lbs. (4 +037) fat.
Fall inmilk-yield (Period I.
—Period II. :—
Group A.
Group B.

Difference in favour of

117  Ibs.--67 lbs.
3

1 —
6 Ihs. 79 1bs.

nu

palm-kernel cake - = 5°4 lbs. 4104 Ibs.
Fall in yield of fat :—

Group A. = 0-361 lbs. - -046 lbs.

Group B. = 0-241 Ibs. £ -071 1bs.

Difference in favour of
palm-kernel cake - =

Commentary.

The data as they stand show a slight difference in
favour of palm-kernel cake, but it would be unwise
to attach much significance to them, especially the
difference in fat yield, which is barely greater than
the probable error. The experiment demonstrates
the general suitability of palm-kernel cake, and
suggests that the differences between the two cakes
are such as can only be measured by large-scale
experiments.

(2) Bangor Experiment (Sumine: 1915),

Description.

No report.on this experiment has yet been pullished,
but Professor White has kindly supplied the following
information :—* Two lots of eight cows each, as equal
“ a8 possible in weight, milk-yield, period of lactation,
“ and age, were sélected, and for a preliminary period
of a fortnight were fed on a mixture of Egyptian
cotton cake and palm-nut cake. One lot was then
gradually changed on to a ration of cotton cake
alone, the other on to palm-nut cake alone. Both
lots had for some little time previously been out at
grass, and, except for milking and feeding perinds,
were ont at grass the whole time. After being-fed
in this way for three weeks the rations were re-
versed, a period of ten days being taken to effect
the exchange. The feeding was then continued ‘for
a month,

*The milk was weighed every night and morning and
tested once o week, The quantity of eake given was
in each case 13 1bs. for every 10 lhs. of milk produced.
This was a liberal allowance, but was necessitated by
¢ the shortage of grass. The grass was of good quality,
“ hut the cows were thickly stocked.

i

i
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0-120 Ibs, + -085 Ibs.

“I have examined the results from every point of
“ view, and the only conclusion I can arrive at i8 that
“ any differences between the two cakes were well within
“ the limits of experimental error, but any difference
“ that did exist was slightly in favour of the palm-nut
“ cake.”
Commentary.

It will be observed that this is a comparison of the
two cakes when used to supplement pasturage. In the
absence of information as to the milk-yields obtainable
on grass alone, it is impossible to form an opinion
whether the allowance of cake was excessive or not.
It excessive, it is to be expected that the groups would
give practically equal yields of milk, whatever the
nature of the cake used. To get a full.measure of the
relative effects of the cakes the “ condition” of the
cows would need to be taken into account.

General Conclusions from Experiments with Daivy
Cows.

The foregoing experiments with dairy cows demon-
strate clearly that palm-kernel cake is a suitable food
for dairy cows, but in no case do they furnish any
reliable guidance as to its precise value in comparison
with the other foods used. Taken as a whole, the
results available show little evidence of any appreciable
specific influence of the palm-kernel cake upon the
production of milk-fat. On the other hand, they by
no means exclude the possibility of such influence
being exerted. In order to -decide these points the
experiments need to be repeated upen a very much
larger scile and with a variety of rations.

‘Where observations have been made on the quality
of the butter produced during the feeding of rations
containing palm-kernel cake, even up to 7% Ibs. a day,
1o appreciable detrimental effect hus bheen noted.

Observations on Palatability of Pabm-Ternel Cake.

Practically all the various experimenters record
that palm-kernel cake is at first not greatly relished
by cattle and needs to be introduced gradually into
the ration. In the Ablerdeen experiment (page 31)
the difficulty was successfully avoided by an admixture
with locust hean meal. In the majority of cases it is
reported that although the cattle soon ate the cake

* freely, they did not do so with the same evident relish

as.is displayed towards linseed and cotton cakes.

The evidence as to experience with sheep is
conflicting. At Wye (page 34) no difficulty was
experienced, whereas at Aberystwyth (page 33) the
sheep refused to take palm-kernel cake for more than
a fortnight.

A German Bxperiment with Palm-kernel Cake.

The following co-operative experiment was carried
out in 1910 at the instance of the German Agricultural
Council (“ Landwirtschafts-Rat’) by nine experimental
stations, following a uniform plan. In all, 186 cows
of different hreeds were included, and about 17,000
samples of milk were analysed. At each centre groups
of at least 10 cows each were employed, except in a
few cases where a different procedure was adopted
involving the use of only one group of 20 cows. In
this latter method the experiment was divided into
three periods, the feeding being identical in the first
and third. The results for these two periods gave a
measure of the normal changes due to advance of
lactation, which could then be allowed for in con-
sidering the results for the second period, in which the
palm-kernel citke was used. In all other cases the
experiment followed the usual lines of group tests,

The general conclusions aresummarised as follows :—

1. Palm-kernel cake and the meal prepared from
it, when compared with a mixture of earthnut cake
and maize meal supplying the same amounts of
digestible nutrients, proved capable of increasing not
only the percentage of fat in the milk, but also the
total output of fat, without causing, however, any
appreciable increase in the yield of milk.

2. This specific effect of the palm:kernel cake was
clearly discernible with the great majority of the
cows, bub varied greatly in amount. In general the
cows giving the highest yields of milk showed the
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greatest effects. The highest gain in milk-fat amnounted
per cow per day to 62-64 grammes (= roughly 2 oz.),
whilst the lowest was 13-15 grammes (= roughly % oz.).
The increases in the percentage of fat ranged from
0-16 per cent. to 0-34 per cent.

The effect was usually discernible very shortly after
the pulm-kernel cake was introduced into the ration,
but the maximum effect was usually not attained until
from ten to twenty days had elapsed after the change,
since the precedimg ration exercised an appreciable
after-effect upon both the yield and the fut content of
the milk.

3. The palm-kernel cake effected appreciable changes
in the character of the milk-fat, such as would be con-
sistent with the passage of certain constituents of the
palm-kernel oil into the milk.

4. Where practical conditions render necessary the
purchase of foods rich in carbohydrates, the use of
palm-nut cake and meal at the rate of about 4 lbs. per
day per 1,000 Ib. live weight is to be recommended if
the price be suitable.

The Jarge scale upon which these experiments were
conducted makes the results worthy of close attention,
and a statistical study of the individual records, to
which I have not access at present, is highly desirable.

Part IIL.—Ezperiments with Coconut Cake.
(a) An Experiment with Fattening Cattle.

This experiment was carried out in the winter of
192112 by Mr. W. Bruce, of the Edinhurgh and East
of Scotland Agricultural College, with the object of
comparing the feeding value of coconut cake, wheat
bran, and linseed cake. Forthe purpose, 42 cattle were
divided as equally as possible into six lots, each con-
taining 7 cattle. “The cattle, which were Irish-bred,
“ were two-year old bullocks, blacks, blue-greys, reds,
 and roans, evidently the progeny of good shorthorn and
“ Aberdeen-Angus bulls mated with ordinary-grade

“ cows.” Lots I, IL. and V. consisted of black and
blue-grey bullocks, while Lots III., IV. and VI. con-
sisted of red and coloured cattle of shorthorn type.
During a preliminary period of 17 days cach lot
received a basal ration (per head per day) of 90 Ibs.
turnips, 12 lbs. oat-straw, and 4 lhs. Bombay cotton-
cake; in addition, Lots I and IV. received 2 lbs.
linseed cake, Lots II and IIL. 2 lbs. coconut cake,
and Lots V. and VI. 2 Ibs. medium bran. Subse-
quently, during the experimental period proper, 4 lbs.
each of the cakes and bran were fed. 'The bran alone
was increased to 5 lbs. at the end of the second month
und to 61bs. at the end of the third, or an average
allowance of 4% lbs. for the four months. After four
months’ feeding many of the cattle were fat, and equal
drafts were made from each lot and sold. The rest
were kept on the experimental diets for another month,
but the experiment was regarded as completed at the
end of the fourth month (112 days). The coconut-cake
was steeped in twice its weight of water, and thereby
reduced to a soft condition. Al the cattle ate it
readily in this form except one bullock “ which could
* not be induced to touch it, although he took his
“ allowance in the dry form quite readily and turned
“ out one of the hest.” “It seems doubtful whether
“ this precautionary measure of steeping in water is
“ at all necessary where bullocks are getting plenty
“ of turnips ; indeed, in the girenmstances the additional
“ water may retard productive processes.” The animals
were weighed at the start and close of the preliminary
period, and subsequently at monthly intervals.

The red and coloured cattle of shorthorn type did
uniformly better than the blacks and blue-greys.

Comparison with Linseed Cake.

The res=lts obtained with the lots receiving coconut
cake and linseed cake respectively are summarised
below :—

Average Increase in Iiive-Weight per Head.

Black and Blue-Grey Cattle. Red and Roan Cattle.
Fattening Period. —
Coconut Cake ' Linseed Cake Coconut Cake Linseed Cake
(Lot II). ° (Lot L). (Lot TTL). (Lot IV.).
E Lbs. Lbs. Lbs. Lbs.
Ist month - - - -1 56-1 63-0 69-1 53-1
2nd month - - - -1 47-1 55-9 58-3 80-7
3rd month - - - - 431 69-4 58-7 3.7
4th month - - - - 50-1 46-3 44-1 62-6
Total (112 days) - - -1 1964459 ! 234-6+10°7 230-3+10-8 270-14-12-9
Difference in favour of linseed cake - | 38-2412-2 39-8416-8

Both types of cattle indicate a marked superiovity
(roughly 20 per cent) of the linseed cake over the
coconut cake, and moreover the probable errors are so
relatively low as to indicate a high degree of certainty
not only that the recorded differences are to be ascribed
definitely to the differences in feeding, but also that
results of the same order would be obtained on repeating
the experiment.

Judged by chemical composition, assuming average
digestibility, and employing the method of assessment
used elsewhere in this memorandum (Kellner's starch-
equivalent method), it might have been expected that
the coconut cake ration would have given slightly
better results than the linseed cake ration. The dis-
crepancy hetween this expectation and the result
actually obtained is not easily accounted for, but may
possibly be associated with the protein supply. The
method of assessment postulates that the protein
supply of the ration shall be ample for the needs of
the animal. As suggested by Mr. Bruce, the mnde of
feeding the coconut cake may also have contributed to
lower its effectiveness. In order to evaporate com-
pletely at the temperature of the body the 8 lbs. of
water in which the coconut cake was soaked a quantity

0 31313
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of heat would be required equivalent to more than one-
third of the energy which the 4 Ibs. of coconut cake
was capable of yielding to the animal. In actual fact
the water would not be completely evaporated, but there
are obvious possibilities of appreciable inroads being
made in this way upon the nutritive matters of the
coconut cake. It may therefore have been no mere
chance thut the one bullock which received the coconut,
cake in the dry state “ turned out one of the hest.” It
will be safest therefore to interpret the result of the
experiment ae indicating a superiority of the order of
20 per cent. of linseed cake when fed dry over coeonut
cake fed wet—in both cases along with a liberal
allowance of roots.

From the results of the experiment Mr. Bruce
estimates that, with good average linseed cake at 9I. per
ton, the value of coconut cake is 6l. 1s. 8d. per ton.
On the same basis, if linseed cake cost 11l per ton,
coconut cuke should be worth 71, 7s. 9d.

The average prices per ewt. realised on the animals
sold were 42s. 8d. for the linseed-cake lot, and 42s. 104,
for the coconut cake lot. ** The returns show at least
“ that the foods under trialwere not inferior to linseed
“ cakein putting a finish on the cattle.” No distinction

C3
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could he made in the quality of the beef, which was
uniformly high. It is estimated that the coconub.-cake
feeding was 5s. 3d. per head less ‘profitable than the

linseed-cake feeding. .

Comparison with Bran.

The results of the comparisop of coconut cake with
bran are summarised below :-~

Average Increase in Live-Weight per Head.

! Black and Blue-Grey Cattle. Red and Roun Cattle.
Fattening Period. i - Ef, C T - e e
Coconut Cake Coconut Cake )
| (Lot IL.). | Bran (Lot V:). (Lot IIL). Bran (Lot VI.).
Lbs. Lbs Lbs. Lbs.
1st month - - - - 561 694 69-1 65-7
2nd month - - - - 471 50-6 58-3 51+
3rd month - - - - 431 §2-0 58-7 56-7
4th month - - - - 50-1 480 i 1 59-7
Total (112 days) - - - f 196-44-5-9 2204-8-0 | 230-24-10-8 2331461
Difference in favour of hran - - 23:64-9-9 i 2-84+12-4
!
The comparison with the black cattle shows an  up at each milking and tested weekly. The results
apparently fairly decisive vesult in favonr of the bran,  are briefly summarised Lelow :—
but the result with the red cattle is quite indecisive. Yield of Milks :
Morcover, the records of the individual cattle in the All cows two woeks i— Lbs.
black cattle groups show abnormalities in the case of 1st and Gth weeks on cotton cake - = 2,428%
the coconut cake group which tend to depress the 2nd and 5th weeks on linseed cake - = 2.479%
average inerease, since in the third month one animal ond and 5th weeks on coconut cake - — 2429
(No. 6) gained only 5 lbs., whilst in the fourth month . . ’
another animal (No. 5) showed no guin at all. If the L”‘*"'W‘”!’M Increase: ) Libs.
averages for the other animals in the lot be taken as Average gain per cow in two wecks on
e coconut cake - - - - - = 15-4

more reliable averages for these months the average
per head for the lot for the whole period is ruised to
211 1bs., so that the apparent superiority of the bran
lot is then brought almost within the vegion of the
probable error. There were no corresponding abuor-
malities amongst the brun-fed animals during the
periods referred to.

On the whole, therefore, we are impelled to the
conclusion that whilst the experiment has given
presumptive evidence of a slight superiority of 4% Ibs.
bran over 4 lbs. coconut: cake, it cannot by itself be
regarded as conclusive on the point. It must be
recalled also that the coconut cake was fed wet and
the bran presumably dry.

From the chemical composition of the two foods it
might have been expected that the coconnt cake would
give appreciably better resnlts than the bran,

The avernge price per cwt. realised: on the bran-fed
animals. sold was 43s. 4d., and it is estimated that the
bran-feeding was 6s. 5d. per head more profitable than
the use of coconut cake. No appreciable difference
could be detecled in either the general appearance of
the lots or the quality of the beef.

(b) Baperiments with Dairy Cows.
Comparison with Linseed Cuke,
Midlund Baperiment (March—April 1911).

Description,

This experiment was carried out ab the Midland
Agricultural and Dairy College, usihg two lots of four
cows each. At the outset each lot was receiving «
daily ration per cow of 56 Ibs. mangels, 7 lbs. straw
chop, 14 1bs. hay, 2 Ibs. mixed meal (bran, sharps, dried
graing), and 5 lbs. undecorticated cotlon cake. After
one week on this ralion the cotton cake was replaced
for one lot by 42 1bs. of linseed cake and for the other
lot by 5 1bs. of coconut cake. This feeding was
continued for fourteen days and then the rations were
exchanged. A fortnight later the linseed and coconut
cakes were again replaced by 5 Ibs. undecorticated
cotton cake, so that the initial and final weeks’ rations
were identicnl. The rations proved satisfactory in
respeet of mainienance both of milk-yield and of live-
weight, The cows were weighed every fortnight.
Composite samples of the milk of each lot were made
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Average gain per cow in two weeks on
linseed cake - - - - -=

Average Percentage of Fat in Milk: :

45

Average of four Weeks.

Morning. Evening.
Linseed cake - . 376 4:06
370 4705

Coconut cake - -

The samples of butter were somewhat variable in
appearance, texture, and taste, but “if anything, the
 voconut cake fed butter was the firmer.,”” A special
chemical examination of the butter was made weekly
and led to the conclusion that the coconut cake caused
an inerease in the ingredients which distinguish butter-
fat from other fats. This butter also appeared to have
hetter keeping properties than those possessed by
linseed-cake butter.

Commentary.

In view of the small number of cows employed, the
shortness of the experimental periods, and the rapidity
with which the rations were changed, little significance
can be attached to the actual numerical differences in
milk-yield and composition recorded. In these respects
the experiment shews livtle more than that “both
‘ linseed cake and coconut cake gave satisfactory
“ results when fed in a mixed ration to dairy cows.”
The changes in the composition of the fat were
sufficiently sharply defined to warrant the conclusion
drawn with reference to this point.

Comparison with. Undecorticated Cotton and Soye. Cakes.
Wye Eepertment (April-May 1911).
Description.

In this experiment, conducted at the South-Eastern
Agricultural College, three cows were fed for two
weeks on a normal ration, then for two weeks on a
ration contuining cooonut cake, and fimally for two
weeks-longer on the normal ration.  The hasal ration
was the same for each cow, except for the cake, which
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for one cow consisted of 5 1bs. cotton cake, for another
4 1bs. soya cake, and for the third 3 1hs. soya cake and
21bs. cotton cake. During the second period the cakes
were gradually replaced by coconut cake in amounts
increasing from 2 lbs. to 6 lbs. per day. The coconub
cake was soaked in twice its weight of water for four

or five hours before use,

Commentary.

The data obtained are set out in the repors, but it
need only be stated that they show noindicution of any
marked change being caused by the use of coconut cake.
The experiment is made up really of three comparisons,
using one cow for each. It is obvious that a very
great degree of uncertainty must attach to differences
Morxe reliance may be
placed upon the observation that « the butter obtained
“ was of sutisfactory quality, dnd was disbinectly firmer

noted under such conditions,

“ than that from the normal rations.”
Comparison with mizture of Decorticated Cotton Cuke
and Oats.
Newton Rigy Experiment (Barly in 1915).
Description.

This experiment was conducted at the Newton Rigg
The
rations fed were estimaled to supply equal weights of
digestible matfer ab equal cost, und differed ounly in
that one lot received 34 Ibs. decorticated cobton cuke and
34 lbs. crushed oats, whilst thz other received 5} hs.
The actual
comparison was thus that of 54 lbs. coconut cake with n
nixture of 34 lbs. degorticated cotton cake und L Ihs.
The experiment lasted for twelve weeks,
divided into four periods of three weeks cach, and the two
lots of cows were fed alternntely for three-weekly periods
A difference in favour of the
cotiton cake of about 1} per cent. in the yield of milk
and of 0'1 in the per cent. of fat is recorded. On
cotton cake the cows gained 116 Ibs, whilst on the

Favrm School, using two lots of three cows each.

coconut cake and 2} Ibs. crushed oats.
crushed oats.

on the two rations.

coconut cake ration they lost 11 1bs.

Commentary.

In view of thesmallscale of this experiment it would
be unwise to draw general conclusions as to the relative
It can only be suid
that in this case they proved of substantially equal

values of the two foods compared.
value.

General Conclusions from Experiments with Coconut
Cule.

All the experiments have demonstrated the gen'err;:l

e
Edinburgh experiment alone has yielded a conclusive
result as to the merits of coconutcake relative to the
This experiment
showed that, when used in souked condition, as is com-
monly recommended, coconut cake was decidedly
The results of a similar
comparison with bran showed a difference in favour of
the bran, but the degree of uncertainty attached to this
difference is such as to necessitate further experiments
before a definite conclusion can be formulated. When
fed to dairy cows coconut cake has been found to give
substantially the same results in yield and quality of
milk as decorticated cotton cake and linseed cake, bub
in no case has the experinient heen on a sufficiently
large scale to warrant the conclusion that this experience

utility of coconut cake as food for cattle.
food with which it was compared.

inferior to linseed cake.

is what may be commonly expected.

In all cases where observations have been made it
is reported that the coconut cake had a heneficial effect

upon the texture of the butter.

Part IV.—Fzperiments with Barth Nut Cake.

(2) Experiments with Fattening Cattle.
Compurison with Bean Meal.
Wobwrn Experiment (Winter 1891-92).

The experiment was conducted at the Royal
Agricultural Society’s Experimental Farm ab \\g)blul'né
ne lo

of six Hereford bullocks was fed on a ration (per head

under the supervision of Dr. J. A. Voelcker.
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per day) of 45 lbs. of voots, 15 1bs. of clover-hay chaft
and o mixture in equal proportions of beans, oats, and
barley—the allowance of the mixture being raised
gradually from 6 lbs. to 12 lbs, A second lot of four
Hereford bullocls was fed in precisely similaxr fashion,
except that the bean meal was replaced by an equal
amount ofsearthnut cake. The cake used contained
4744 per cent. of protein, and §-47 per cent. of oil ;
T it was also free from rancidity, but was, however,
slightly acid.” It contained 2:62 per cent. of sand
The feeding was continned for 107 days, this being
divided into three separate portions of 52 days, 31 days,
and 24 days, at the end of each of which the live-
weights of the bullocks were taken, “The bullocks
 did perfectly well on the cake, and there was no
“ diffioulty whatever in getting them to eat it, nor any
“ harm from its somewhat acid character.”
The average gains in live-weight per head for the
whole period were as follows :—
Lbs. Lbs.
214-84-16-9
235°2-+14-9

On hean rvation - - . .
On earthnut cake vation - -

Difference in favour of earthnut

cake - - - - - 20044225

Dr. Voelcker concludes that the carthnut cake
“proved to be a aseful feeding material for cattle, and
“ to have a feelding value just about equal to that of
“ beans.” The-former purt of this conclusion cannot
be disputed, but in view of the large “probable error”
with which the indicated difference hetween the lots is
affected, the experiment cannot be regarded as proving
the relative feeding values of the two foods.

Comparison with Linseed Cake.
Woburn Experiment (Winter 1891-92).

This comparison was obtained, simultaneously with
the one just described, by means of a third lot of six
Hereford bullocks which received the same ratigns,
except that linseed cuke was substibtuted for the-
carthnut cake (or bean-oat-barley mixture.) In all
other respects the treatment and procedure were-
exactly ag described in the foregoing section. The-
average gains in live-weight per head for the whole:
period were as follows :—

Lbs.  Lbs.
235 2--14-9
216-7F13-1

Earthnut cake ration - -
Linseed cake ration - - -

Difference in favour of earthnut

cake - 1854198

Here again the ™ probable error” is so large in
proportion to the difference between the two lots that
no conclusion as to the relative merits of the two foods
can safely he drawn.

Compuarison with Decorticated Cotton Cake.
Coclle Park Experiment (Winter 1904-5).

This experiment was carried out with two lots each
of four cattle which had been bred and reared at Cockle
Park by the Galloway cows in the summer of 1904, and
had been weaned only a few weeks before the experiments
commenced. Bach lob consisted of three bullocks and
one heifer, two of the animals being shorthorns and
two blue-greys. For the first month, which was
regarded as preliminary, lob I. received daily per head
28 1bs, turnips, 74 Ibs. meadow hay, and 2% Ibs. of a
mixture of one.third maize meal and two-thirds
decorticated cotton cake, whilst lot II. received a
similar ration except that carthnubt cake was used
instead of the cotton cake. For the five succeeding
months the average rations were :— 264 1bs. swedes,
8% 1bs. meadow hay, and 44 lbs. of the cake and maize
mixture (Z.e., 3 Ibs, cake + 14 lbs. maize). The cotton.
cake contained 521 per cent. of protein, whilst the
earthnut cake contained 48'5 per cent. It is mote-
worthy also that the lafiter contained 2-35 per cent. of
sand, whereas the cotton cake contained only 0'1 per
cent. The average live-weight gnins per head for the

(Y

Copyright (¢) 2006 ProQuest Information and Learning Company. All rights reserved.



40

COMMITTEE ON EDIBLE AND OIL-PRODUCING NUTS AND SEEDS:

whole experimental period of five months were as
follows :—
Lbs.
Lot I. (Decorticated cotton cake)- - 290
Lot IL (Earthnut cake) - « - 212
Difference in favour of cotton cake - 8

Taken as it stands, this difference implies that the
cotton cake ration was practically 40 per cent. superior
to the earthnut cake ration. It is difficult to accept
this as even approximately correct. 'The records of the
individual animals are not given in the report, so that
it is impossible to assess the degree of reliability of
the experimental result. The average inereases for
each month which are given in the report suggest,
however, that it must have been fairly high, since in two
of the five months the difference between the two lots
is actually slightly in favour of the carthnut cake. In
his report upon the experiment Professor Gilchrist
suggests that the striking difference between the
results given by the two cakes may have been due
partly to the higher pretein-content of the cotton cake
and partly to the relatively large amount of sand
present in the earthautcake. The latter may indeed
have been very detrimental to the young unimals
used in this experiment, but it may be recalled that
the older animals used in the Woburn experiment
consumed without apparent detrimenta eake containing
even more sand. Further experiments with materials
that are beyond reproach in this respect ave obviously
required before any generalisations can he made as to
the relative merits of the two eakes.

(b) Eeperiment with Dairy Cows.
Comparison with Decorticated Cotlon Cake.
Newton Rigg Baperiment (Feb.~Mny 1905).

For the purpose of this experiment four cows in
full milk were selected, and were under trial for twelve
weeks,  For the first three and last three weeks decor-
ticated cotton cake (4 1bs.) was fed along with 42 lbs.
swedes (or 35 lbs. mangels). hay (two fodderings),
straw (one foddering) and 4 lbs. crushed oats—these
being the daily allowances per cow. During the
middle six weeks cmthnut cake (4 1bs.) was substi-
tuted for the cotton cake. The results were as

follows :—
Milk- | 1
— yiel 4. Fat.

|
}
1
| Gallons. | °/,
!

First, three weeks (cotlon cake) - 242 32
Middle six weeks (earthnut cake) - ! 482 34
Last three weeks (cotton cake) - 179 37
Total milk-yield for cotton cake 421 —
periods (six weeks). j :
Average fat per cent. for cotton | —_ 345

cake periods (six weeks).

The cows increased in weight at a uniform rate
during the first nine weeks, but fell off considerably
during the last three weeks, possibly owing to the
substitution of mangels for swedes at the end of six
weeks.

It is ~laimed thatl “ the results show that earthnut
* cake, when of good quality, is a good food for mileh
“ cows, and has for this purpose a value nob far short
* of decorticated cotlon cake.” The latler generalisa-
tion can hardly be accepled on the evidence of only
{four cows,

From the report it would appear thai the earthnut
cake used was part of the same conmsignment as was
used for the Cockle Park experiment, and, if so, the
results form an interesting contrast.

General Conclusions from Eaperiments with Earthnut
Cale.
Experiments with earthnut cake have heen few and
on o relalively small scale. Little ju the way of

House of Commons Parliamentary Papers Online.
Copyright (¢) 2006 ProQuest Information and Learning Company. All rights reserved.

definite conclusions of general applicability can be
drawn from them, therefore, beyond the broad fact
that eaxthnut cake has proved acceptable to stock, and
has, in the main, given reasonably good results.

In  his report on the Woburn experiment
Dr. Vocelcker states as an objection to its use that «it
is very liable to turn rancid and become sour.” Innone
of the tests, however, did trouble arise from this cause.

Note on the Assessment of the Relative Values of
Feeding-Stuffs from their Chemical Composition,
with special reference to Palm-kernel Calke, Coconut
Cake, and Barthnut Cake. *

In considering the question of the relative values
of different foods it is necessary to maintain a clear
distinction between the relative values to the animal
(or physiological values) and the relative values to the
farmer {or money values). The two are by no meaus
necessarily the same.

(n) Relative Values to the Animal.

These can only be determined with certainty by
means of practical feeding experiments. It will be
clear from the summary of such experiments in the
preceding pages of this memorandum that to secure
reliable average results on these lines is no simple
matter. It requires repeated experiments with large
numbers of animals and a variety of rations. The
most extensive investigations of this kind have been
made in Denmark with dairy cows and pigs and have
led to the formulation of tables setting oul the ‘relative
feeding values of the common farm foods, when used
for these two classes of stock. For pig-feeding no
discrimination is made in the tables between different
oil-cakes, all being included in the highest class, equal
in feeding-value to barley, maize, or wheat. For dairy
cows, carthnut cake heads the list along with decorti-
cated cotton cake, whilst palm-nut cake (or meal) is
represented as having a 25 per cent. lower feeding
value, and is classed with maize, wheat, bariey, and the
dry matter of “voots.”” Coconub cake is not included
in the table, but is presumably classed as equal to
palm-kernel cake.

Such average values are useful for general feeding
practice, but leave unsolved the problem as to how the
farmer is to discriminate between different brands of
a_particular food offered to him at different prices.
The most obvious starting point in any effort to cbtain
guidance on this point is obviously to take into account
the chemical composition of the materials, and repeated
efforts have been made by agricultural chemists to base
thercon a reliable method forassessing relative feeding
values.

It is commonly assumed that the feeding-value of a
sound, wholesome, and palatable foodstufl will be
determined by its content of digestible protein, oil, and
carbohydrate (including digestible fibre). By scientific
experiments of a much higher order of accuracy than
the ordinary type of feeding experiments the late
Dr. Kellner arrived at the conclusion that for the
purpose of fattening oxen the relative values of the
above-mentioned food-constituents, taking digestible
carbohydrates =100, under ideal conditions were as
follows :—

Digestible carbohydrates (starch) - 100
Digestible fibre - - - 100
Digestible oil - - - 241
Digestible protein - - - 9

Using these relative values. and assuming ideal
conditions, we can then express the value for fattening
purposes of 100 parts of a given foodstuff in the
following way :—

* Carbohydrate-Equivalent” (or Starch Value) of

100 parts of the foodstuif = [Dig. Protein x
95) + (Dig. Oil x 2-41) 4 Dig. Carbo-
hydrates 4+ Dig. Fibre].

By scientific experiments similar to those by which
the above relative values were arrived at, and using a
variety of oil-cakes, Kellner found tbat in n few cases,
including palm-kernel cake and coconut cake, the
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values obtained agreed exactly with those ealculuted
from the composition by the above expression. In
most cages, however, the results obtained by actual
experiment were slightly below those arrived at by
caleulation. Thus for earthnut cake the calculated
result was 2 per cenb too high, and for decorticated
cotton ceke or linseed cake 8 per cent. too high. In
other cases the discrepancy was much greater, amount-
ing, for example, to 16 per cent. in the case of
undecorticnted cotton cake. Expressed in different
aghion, on the hasis of these experiments we may say
that whilst the digestible constituents of palm-kernel
cike and coconut cake are fully * available,” those of
carthnub cake have an “availability” of 98 per cent.,
of linsced or decorticated cotton cake 97 per cent., and

Cake.

| ¥
Palm-kernel | Coconut | Earthnut ' Linsced
Cuke.

of undecorticated cotton-cake 84 per cent. These
“availabilities” represent therefore the corrections
which must be applied to the “ideal starch values”
given by the above expression, in order to arrive at the
actual starch values. Assuming that this method of
computing feeding values rests upon a sound basis—
and, although it is far from being fully adequate in this
respect, I know of no other method that can claim to
be based upon more numerous or more relisble data—
it is of interest to examine the conclusions to which it
leads ns to the relntive values for fattening cattle of
the common oil-cuke foods, including the three which
form tho subject of tho present memorandum. For
this purpose the average composition (total and
digestible) of the oil-cakes may be taken as follows :—

Decorticated
Cotton-cake.

Undecorticated

Cake. | Cake. Cotton-cake.

Lotal Percentages.

Per cent. { Per cent. ; Por cent. {Per cent.| Per cent. Per cent.
Protein e T 46 | 80 1 22
oil - - - - - - 6 # 10 10 10 9 5%
Carbohydrates - - - - 46 42 26 35 26 34
Fibre - - - - - - 13 I N ¥ 3 8 8 20
Digestible Percenlages.
Protein - - - - . 16 | 154 40 25 34 i 154
oir - . . . .. 54 { 93 93 94 8% 5}
Carbohydrates -+ fibre - - 47 ! 42 22 33 i 20 20
]

Using these data for the percentages of digestible
natrients in each case, and the “percentage avail-
abilities” as given above, the “starch-values” per
100 1Ib. cake (i.e., weights of starch equivalent for
fattening purposes to 100 Ib. of the cake) work out as
follows :—

Weight of
Starch Values  Cake equivalent
per 100 1b, to11h. of
Cake. Earthout Cake,
Lb. Lb.
Palm-kernel cake - 75 1:08
Coconut cake - - 79 1-03
Earthnut cake - - 81 1-00
Linseed cake - - i 1-05
Decorticated cotton cake 71 114
Undecorticated cotton -
cake - - - - 40 2-02

This method of assessment thus leads to the con-
clusion that, with cakes of the composition and digesti-
bility set out above, the earthnut cake should have the
highest fattening value, followed closely Ly coconut
cake and linseed cake, then palm-kernel cake, barely
10 per cent. inferior, decorticated cotton cake 14 per
cent, inferior, and, lastly, undecorticated cotton cake
with barely half the value.

The method is based entirely upon experiments
with fattening -oxen, and hence, strictly speaking, the
results should be regarded as holding good only for the
use of the cakes for fattening cattle.

Kellner claims, however, that they may be applied
to the case of fattening sheep or pigs, to the feeding of
dairy cows, or to the feeding of working horses.

There is good reason to believe, however, that for
the feeding of dairy cows the relative value of protein
is appreciably higher than for fattening cattle. On
the basis of the very extensive data accumulated by
the Swedish milk control societics, Hanssop claims
that for milk-production the results obtained by the
starch-value method of assessment agree much more
closely with practical experience if the relative valne
of protein be taken as 1'4 (starch =1) instead of *95
ag taken by Kellner.
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‘With this amendment, the relative values f or milk
production prove to he :—

Weight of

Starch Values  Cake equivalent
per 100 1b. to 1 1b, of
Cake. Earthnut Cake.
_—
Lb. Lb.
Palm-kernel cake - - 83 1-19
Coconut cake . - 87 1-14
Earthnut cake - - 99 1-00
Linsced cake - - 88 1-13
Decorticated cotton cake 86 115
Undecorticated cotton -

cake - - - - 46 2:15

1t will be observed that the order of merit is sub-
stantially the same, but that the relative superiority
of the earthnut cake is increased, except with reference
to the decorticated cotton cake.

It was noted above that Kellner found in the case
of palm-kernel cake and coconut cake that the digest-
ible nutrients were fully “available,” and that hence
the “ideal starch value” needed no correction. This
is difficult to accept, in view of the relatively large
proportions of fibre in these cakes, and it is possible,
therefore, that the merits of these two cakes have been
over-valued, perhaps by 3 or 4 per cent., in the above
caleulation. In any case too much stress should not
be lnid upon the precise numevical result of the calcu-
lation. The starch-values have heen given above to
the nearest unit, and the estimates may he even lower
than that approximation suggests. It miy, forinstance,
be undesirable to conclude more than that the palm-
kernel and coconut cakes are of substantially equal
value, and inferior to earthnub cake for milk-production,
but equal to it for fattening. The necessary data for
gauging the degree of reliability of the method have
nob yet been accumulated.

It must be borne in mind further that the realisa-
tion of the values deduced by the starch-value method,
presupposes that the foods in question are used as
parb of a ration thab is satisfactory in every way, but
especially in its supply of digestible protein, for the
purpose for which it is intended. If there be any
deficiency of protein in the full ration, the foods rich
in protein will be relatively more valuable than the
tarch-value assessment would suggest.
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Finally, it must be borne in mind also that the
values obtained in this way represent feeding values
and not money values,

(h) Relative Money Values of Foods.

The statement has already been made that the
prices which it is worth while for the farmer to pay
for two different foodstuffs are not necessarily closely
proportional to their relativo values to the animal.

The feeding value is, of course, the dominant factor
in the calculation of what is a fair price to pay for one
food in comparison with the cost of other foods, but
there ure at least two other factovs which introduce
complications into the estimate. 'L'hese arc:—

(1) The specinl need of the farmer for supplies of
digestible protein, rather than oil or carbo-
hydrates.

(2) The diverse manurial values of different foods.

Phe 8pecial Need for Protein.

Tt is an axiom of the science of nubrition that every
animal must receive in its food a certain amount of
protein, the necessary minimum varying according to
the individuality and kind of animal, and the particular
purpose for which it is being fed. It may be able to
utilise profitably more than this minimum amount of
protein, but the minimum at least it must have. The
further requiroments of the animal can be adequately
covered hy supplies of oil and carbohydrates, or pro-
hably--exeept for a very low minimum amount of oil—
by carbohydimtes alone. The libernl use of these food-
ingredients can reduce the minimum requirement for
protein to a certuin extent, bub never entirely,

For rensons mainly associated with the climate the
crops grown in tlie United Kingdom are mainly rela-
tively poor in protein and rich in carbohydrates. The
most highly nitrogenous crops grown here (beans and
peas) contuin (in the seed) usunlly not more than
40 to 25 per cent. of protein—a proportion which is
regarded as only moderate for foods of the class of
seeds. TFurther, in the case of crops sold oft the furm
it is usually the part richer in protein that is sold (e.y.,
grain). The consequence usually is that in the stock
of feeding-material that is left for use on the furm,
there is n relutive deficioney of protein, which can only
he remedied by purchasing foodstufts velatively rich in
protein, if wasteful use of the home-grown supplies is
to be nvoided.

T'he home-grown evops supply also only velatively

cunty amounts of oil; but, as montioned above, this is
not as fundumentally serious as o shortage of carbo-
hydrates, '

Obviously then it is o shortage of protein inhis
home supplies that, conscionsly or wncounsciously, brings
the farmer to the markeb as u purchaser of feeding-
stuffs. Tle has no opbion in the matter if he is to
make the ubmost of his home supplies and hence may
be justified in paying for i6 ut o highor rate thun would
he warranted if there were no element of compulsion
about the purchase.

It must be admitted that many farmers——porhaps
the mujority—do not regulate their purchases con-
geiously by sueh considerations, but they novertheless
veprosent the facts of the case, und must be taken into
account by the agricultural expert in giving advice on
prices. '

According to the investigabions referred to in the
preceding section, once the minimum requivements of
the fattening animal for protein have heen sabistied,
any additional protein given to ib produces an eftech
harely equal to that of an equal weight of digestible
carbohydrate. Below the protein-minimum, however,
there can be no comparison bebween the two, since o
further supply of protein is then absolutely easontial,
and earhohydrate cannob take its place.

In the presenb state of knowledge it is quite
impossible to furnish precise guidance as to the amount
which the farmor is justified in paying for protein over
and beyond the price which a consideralion of relative
foeding values alone would suggest ag fair in comparison
with the cost of an equivalent amount of carbohydrates
in the market. 'The mabter can only be left to

»
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individual judgment based upon available supplies
of home-grown foods, prices of produce, and othar con-
siderations. Generally speaking. however, in choosing
hetween foods of apparently equul cheapness as judged
by feeding value, preference should he given to the one
richer in protein.

__ The case of oil is simpler to deal with since no
element of compulsion enters into the purchase here.
There can be no doubt that, within the narrow limits
within which it can be satisfactorily used, the feeding-
value of oil is practically 2§ times that of carbo-
hydrates, and this factor can be used in estimations of
money values of foods. It is true that many practical
feeders hold that for certain purposes oil produces
offects which cannot be attained with carbohydrates,
but the results of physiological investigations afford
little support for this helief, and it must be left to the
individual to determine what extra codt, beyond that
which the above proportion would indicate, he is pre-
pared to give in order ‘to secure oil rather than
carbohydrate. .

The Manurial Values of Foods.

In purchasing foods an important factor affecting
the price which may reasonubly be paid is the fact that
manurial residues (both solid and liquid) of appreciable
value will be left on the farm as o consequence of the
consumption of the foods by stock. It is known that
the value of these vesidues is not the same for all foods,
and hence this must be taken into account in assessing
the values of foods. Generally speaking, the value of
the manurial residues will be greater, the richer the
food is in nitrogenous matter (protein), so that another
reason is furnished thereby for paying more liberally for
protein in foods than relative feeding-values alone would
warrant,

In one method of assessing the relative money-
values of foods, which is widely used in bhis country,
the allowance for manurial values is dealt with in
this way (i.e., by putting an increased value upon the
protein) (sec mext section). If a more precise dis-
crimination is desired, allowance must be made not
only for differences in nitrogen-content hetween different
foods, but also for differences with respect to the
other constituents of manurial value, viz., phosphates
and potash. The full allowance for manurial values,
taking. all ingredients into account, and allowing for
waste at the farm and other considerations, can be
deduced from tables drawn up by Hall and Voelcker
in 1902 and revised in 1913, These tables are being
increasingly adopted by valners as the busis of their
allowances on the expivation of w tenancy for the un-
oxhausted munuvial values of purchused foods consumed
on the farm.

Methods of Assessing Money Values of Foods,

Various methods of assessing the money values of
foods have been suggested from time to time, and
there is consequently considerable diversity of prac-
tice. All the mothods, however, are hased upon the
same principle, in that they start with the composition
of the food with respect to protein, oil, and carbo-
hydrates. The ditterence lLetween the methods lies
essontinlly in the relative values placed npon these
three ingredients. If an estimate of the absolute
value of a particular food-stuff is required, a price
must be placed on one or other of the three ingre-
dients, usually the earbohydrate. This must be done
more or less arbibrarily since it is impossible to say
precisely what is tho exact value of a pound of, sy,
carbohydvates as met with in cabble foods. In prac-
tice it is usually sufficient to make an estimate of the
rolative money value in comparison with some widely
used food which stands ab o price which is commonly
vegarded as reasonable. T'wo methods of making such
an estimate ave deseribed below.

(a) Old Method.

The first method, which may be described as the
old and still most frequently used method, is based
upon tho assumption that digestible protein and
digestible oil ure of equal money value, and ench worth
24 times as much as digestible curbohydrates. Hence
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an expression for the value of the food in terms of
carbohydrate value is obtained from the composition
(digestible) us follows :—

“ Carbohydrate Value’ = (Digesti. Protein 4
Digest. Oil) x 24 + Dig. Carbohydrates.

‘The total thus obtained is commonly reforred to as
the « food units,” and on dividing into the price per
ton of the food, the cost per “ unit” is obtained. This
nay then be compared. with the cost of & *unit” in
other foods, as arvived ab in the same way from
composition, digestibility, and markeb price.

In this method the high value placed upon the
protein in ranking it equal with oil, is supposed to
include due allowance for manurial value and any other
consideration that tends to inerease the relative value
of protein. The allowance is purely arbitrary, how-
ever, and it is dificult to say why the protein should
he placed exactly on the same foobing ns the oil. Fov
this reason the method must he regarded as empirieal,
and chiefly recommended by the fact that in the main
it leads to conclusions which the practical man has
usually little difficulty in accepting. The opinions
given in my evidence before the Committee were bused
upon assessments made by this method, adopted at the
time solely us heing the commonly-used method.

New Method.

The neit cost of o food to the farmer is arrived at
by deducting the manurial value per ton from the gross
cost per fon. Thus, although the farmer may pay 111,
per ton for linseed cuke, the reul cost to him is only
about 91, 4s. per ton, since he obtains by consumption
of the ton of cake manurial residues valued at about
368.

If now this nett cost be divided by the *starch.
value” of the food as asgessed by the method out-
lined earlier in this Appendix, the cost of one *“starch-
value unit” is obtained. TIn similar fashion the cost
per “starch-value unit”” of other foods may be arrived
at, and we thus obtain the costs in each food of
quiantities estimated to be of equal nutritive value.
If one food he taken as standard, its cost per “ starch-
value unit” can be taken as the standard by which
the “fair price” for other foods can he assessed as
follows :—

“Fair Price " per ton of Food = (Starch Value of
Food x Standard Cost per Starch Value Unit)
-+ Manurial Value of Food.

The method may be illustrated by taking the foods.
whose composition and starch-value were given carlier
in this Appendix (p. 41). If linsced cake at 11l per
ton be taken as our standard, the “standard cost per
starch-value unit ” is arrived at as follows -

£ & d
Ghross cost of linseed cake perton - 11 0 0
Manwrial value - - - - 116 0
Net cost - - - -9 40
——
Starch value (for fattening), per cont. - W
Cost per starch-value unit __ 91, 4s,

(for fattening) - .= 77 T 18:7d.

The corresponding cost, if the cake bo used for

mitk production, is ‘)’ég‘i’, or 25°1d.

The estimated  fair price” per ton for, say, palm
kernel cake, ns compaved with linseed cake at 111 per
ton, is now obtainable, as follows:—

For Falttening :

Starch value - - - =7
Bstimated * fair net cosb” =75 x 28+ 7d.
= 8l 19s. 4d.
= 2%,
= 81.19s. 4d. - 11, 2s.
== 101, 1s. 4d.

Add manurial value -
Estimated * faiv price” -

Al

For milk production, the price of 9. 15, 7d. is

arrived at.  Proceoding on the same lines, the follow-

ing vesults (to nearost shilling) are obtained for the

“fair price ” of the different cakes when linseod cnkeé
stands at 'Lt por ton 1—

& Iair Price ™ per Ton,
Tor Fatloning For Milk
Purpoxses, Production.
£ s d £ s d
Palm-kernel cake - -1 101 0 916 0
Coconut cake - - -} 1018 4 1011 0
Earthnut cake - -1 12 8 0 13 1 0
Deoorticated cotton cake 11 3 0 1113 0
Undecorticated ,, - " 6 8 0 6 8 0

These figures throughout ave appreciably higher
than those arrived at by the old method. For palm-
kernel cake and coconut cake they ave probably 5 to 10
per cent. too high, owing to the starch-values used for
these foods being uncorrected for ‘*wvailability.” In
all cases it must he remembered that the estimates are
lurgely theovetical, and vepresent simply the hest that
can he done in the existing state of knowledge.

Omarnes CROWTHER,

The University, Leeds,

December 4th, 1915,

Appendix C.

Statement showing, according to the latest Information available in the Commercial Inielligence Branch of the
Bouard of Trade, the duty leviable on Vegetable Oils, Margarine, and Odlcake in the undermentioned countries.

TFRANCE.

Linseed oil - - . . .

Cotion seed and sesume and groundnut oils intended tor the manufacfure of soap

or alimentary fats (under certain conditions).
Other cotbon seed, groundnut, and sesame oil -

Rape seed oil - - - - .

Soya and maize oil intended for the manufacture of soap (nnder certain conditions)

Soya and maize oil, other - - - .
.
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. . - - 6 fra. per 100 kgs,
(28, 53d. per ewt.).
G frs, per 100 kgs.
(2s. 53d. per cwh.).
12 frs. per 100 kgs.
(4s. 103d. per cwt.)
15 frs. per 100 kgs.
(Us. Ld. per cws.).
6 frg, per 100 kgs.
(25, 53d. per-owt.),
. 16 frg. per 100 kgs.
(65, 13d. per ewt.).

- - - -



44 COMMITTEE ON EDIBLE AND OIL-PRODUCING NUTS AND SEEDS:

Olive oil :

Intended for manufacture of soap (under certain conditions) - - - 3 frs. per 100 kgs.
(1s. 23d. per cwt.).

Other - - - - - - - - - - 10 frs. per 100 kgs.
(4s. 03d. per cwt.).

Palin oil, coconut, touloucouna, illipé and palmetto (palmiste) oils - - - 1 fr. per 100 kgs.
(43d. per cwt.).

Castor and pulghera oils - - - - - - - - 5 frs. per 100 kgs.
(2s. 04d. per cwk.).

Fixed oils, pure, not specially mentioned - - - - - - 15 frs. per 100 kgs.

(6s. 13d. per cwt.).
Oileake, containing :

Less than 12 per cent. of oil - - - - - - - Free.
From 12 up to 16 per cent. of oil - - - - - - - 75 centimes per 100 kgs
(6s. 11d. per ton).
More than 16 per cent. of oil - - - - - - - 150 frs. per 100 kgs.
(12s. 24d. per ton).
Margarine - - - - - - - - - - 25 frs, per 100 kgs.
(10s. 2d. per cwt.).
Alimentary vegetable fats - - - - . - - - 25 frs, per 100 kgs.
(10s. 2d. per ewt.).
GERMANY.
Fatty oils :—
(@) In engks :—
. Colza and rape sced oils - - - - - - = 12 marks per 100 kgs.
(6s. per cwt.).
Linsced oil - - - - - - - - - 4 marks per 100 kgs.
(2s. per ewt.),
Beechnut, carthnut, poppy seed, niger, sesame, and sunflower oils - 10 marks per 100 kgs.
(5s. per ewt.).
Qlive oil, pure - - - - - - - - Free.
Cotton seed oil - - . - - - - - 12.50 mavks per 100 kgs.
(6s. 3d. per cwt.).
Oastor, cotton seed, and sesame oils, officially denatured - - - 2 marks per 100 kgs.
(Is. per ewt.).
‘Wood oil - - - - - - - - - 4 marks per 100 kys.
(2s. per ewb.).
Castor oil - - - . - - - - - 2 marks per 100 kgs.
(1s. per ewb.).
Fatty oils, not specially mentioned - - - - - 9 marks per 100 kgs.
(4s. 6d. per ewt.).
Fatby oils, not specially mentioned, officially denatured - - - 4 marks per 100 kgs.

(2s. per ewt.).
(b) In other receptacles :—
Pure olive oil - - . - - . - - 10 marks per 100 kgs.
(5s. per ewth.).
Cotton seed, beechnut, carthnut, poppy soed, and other fatty oils not 20 marks per 100 kgs.

enumerated, including castor oil not specified below. (10s. per ewt.).
Oastor oil in tins, weighing, with the tin, ab least 15 kgs. - - - 2 marks per 100 kgs.
(1s. per ewt.).
Cocon bulter (cocon oil) - - - - - - - 85 marks per 100 kgs.
(17s. 6d. per cwt.).
Cotlon stearine oil - - - - - - - - 12,50 marks per 100 kgs.
(6s. 3d. per cwt.).
The same, for manufacture of sonp or candles, under conditions and 5 marks per 100 kgs.
officinlly denatured. 2s. 6d. per cwb.).
Palm oil, palmnut oil, coconut oil, and other vegetable greases such as shea- 2 marks per 100 kgs.
butter, unfit for consumption. (1s. per ewt.),
Residuum, solid, from the manufacture of fatty oils, whether ground or in the Free,

form of cakes (oil calke) or not. !
Murgarine (preparations similar to butter or to butter fat, the fatby contents of 20 marks per 100 kgs.

which are not exclusively derived from milk), (10s. per ewt.),
Bruaiun
Seed oils and vegotable oils - - - . - . . - Free.
Qil cake - - - - - - - - . - Freo,
Margarine - - - - - - - - - - 20 frs, per 100 kgs.
g (8. 14d. per ewt.),
DENMARK.
Hempseed oil - - . - - - - - - Tree.
Rape seed oil and linseed oil - - - - - - - 7 bre per kilog.
(3s, 114d. per ewt.).
All other seed and vegetable oils - - - - - - - 5 re per kilog,

(2s. 93d. per cwt.).
(Vogetable oil for use as food eniers duby-treo ns “ Bdible goods™ when it is of the consistency of vrdinary
fab, and imported in packages of not more than 1 kilog, each for retail sale.)

Oil cake and oil-cake menl - - . . . . R . Free,
Margarine - - - . N . . - . Free,
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NETHERLANDS,
Coconut oil, palm oil * - s Free.
Linseed, hemp seed cotton seed, npe seed, und other seed oxls 'md vegutuble oils - 55 cents per 100 kgs.
(53d. per ewt.).
Oil cake, viz. grouuduuf, hemp, poppy, mpe, and linseed, also linseed meal cake - Free.
Margarine - - - - Free.
Castor oil (required as an 'uwlhm y in f'wtomes and woxl;shops) - - - Free.
Russra.

Vegetable oils and glycerine, unrefined :
(1) Fatty oils (olive, laurel, cotton seed, &c.), not specinlly mentioned, boiled  3:10 roubles per poud

oil, siccative oil (* Olifa ™). (1L 0s. 5d. per awh.).
(2) Cuastor oil - - - - - - - - - 436 roubles per poud
(11 8s. 84d. por ewt.).
(3) Coconut and palm oils - - - - - - - 1-815 roubles per poud
(11s. 11d. per ewt.).
(4) Glycerine, nurefined - - - - - - - 165 roubles per poud
(102. 10d. per ewt.).
Margarine products - - - - - - - Prohibited.
Specially prepared cattle foods - - - - . - - 194 copecks per poud
(L1, Gs. per ewt.),
Cattle feed, consisting of waste or by-products from factories - - - T'ree.
SWEDEN.
Linseed oil :—
Raw (ulso linseed oil ncid) - - . - - - - 7 ore per kilog.
(3s. 114d. per cwt.).
Boiled, including blenched linseed oil and so-called # Standolja " (boiled linseed 10 ére per kilog.
oil for making printing inks). . (58. 73d. per cwt.).
Turnip and rape sced oils - - - - - - - - 7 bre per kilog.

(3. 1L3d. per cwt.).
Olive oil, grounduut oil, sesame ofl and cotton seed oil :—

In casks of uny size - - . - - Free.
In other vessels (mdudm« the \velght of the vessel) - - - - § ore per kilog.
(2. 93d. per ewt),
Other vegotable fatby oils (including castor oil, hemp oil, maize oil, soyn bean oil) Free.
M(ug.umo - - - - - - - - - - 15 ore per kilog.
(8s. 53d. per ewt.).
Qil cakes, cakes mude of compressed maize meal - - - Free.
Vegetable fats, such as palm oil, palm-nub oil, coconub oxl and other vefretn.blo Free.
fatty substances, which under ordinary temperature do nob as a rule assume
liquid form. .
NORWAY.
Olive 0il - - - - - - - - - - 1 Gre per kilog.
(b%(l per cwt.),
Rape seed and hemp seed oil, unboiled linseed oil, cotton seed oil, palm oil, coconut 4 6re per kilog.
oil, maize oil, and other similar oils. (2s. 3d. per cwt.).
Boiled linseed 0il - - - - - - - - - 6 ore per kilog.
(Bs. 44d. per ewt.).
Margarine - - - - - - - - - . 15 oro per kilog,
(8s. 54d. per ewt.).
Oileake und oilenke meal - - - - . - - - Free,

Appendix D.

MEMORANDUM BY MR. G. A. MOORE AS TO THE OUTWARD FREIGHT
OBTAINABLE BY STEAMERS CARRYING PALM-KERNELS FROM
THE WIEST COAST OF AFRICA TO HAMBURG.

After a careful and exhaustive examination of all the circumstances the Committee
have made a recommendation which it is hoped will have the desired effect of
transferring the palm-kernel trade from Germany to the United Kingdom.

As a means of adding to this effect it is suggested that steps should be taken
with a view to curtailing “the outward cargo {wmhblo Llrom the Continent to West
Africa, return freights bem° an nnpo.rt‘mt factor in determining tho destination of
shipping.

It is well known that this outward cargo consists almost exclusively of cased
spirits, which are already subject to a ]urrh rate of duby in the West Afvican
Colonies.
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These spirits are shipped from the Continent on account of their low price and
this is due to several causes :—

(1) The restrictions placed upon the manufacture of alcohol in this country
by the Excise authorities.

(2) The absence of modern and economical plant for the manufacture.

(3) "The extia cost of hottles and cases if made here,

's* The first two reasons arve to a large extent removable and one object of this
memorandum is to call atlention to that fact.

% The step which, in the opinion of the undersigned, should be taken to direct
this trade to the United Kingdom, is merely that, when the Colonial Authorities see
fit to make a further increasc in the rate of duty on spirits imported into the Crown
Colonies of West Africa, such an increase should apply only to those shipped from
the Continent or other country than the United Kingdom.

The various Governments of our West African Colonies have steadily raised the
rate of duty on imported spirits as they were able to do so without causing the natives
to turn to the production of fermented drinks, a result which would be disastrous to
the future of these territories. It is therefore suggested that the next increase should
he made the occasion for the introduction of a gifferential tariff.

The advantages to be derived from such a diversion ave numerous ; they include :-—

(1) The ercetion of up-to-date distilleries.

(2) The production of cheap industrial alcohol and the stimulation of the
numerous manufactures dependent thercon.

(3) The introduction of a large bottle- and case-making industry.

This suggestion has been uwnanimously approved by the Committes of the West
African Section of the Liverpool Chamber of Commerce.

G. A. MOORE.

“The SECRETARY OF STATE to the GOVIERNOR-GENERAL OF NIGERIA
and the GOVERNORS OF SIERRA LEONE and the GOLD COAST.*

Downing Strect,

Siz, Lst June 191.6.

Ix my telegram of the 22nd of July 1915 I informed you that T.had appointed a
Departmental Committee to consider the position of the West Alfrican trade in palm
kernels and other edible and oil-producing nuts and seeds, and to make recommenda-
tions for the promotion in the United Kingdom of the industries dependent thereon.
I now have the honour to transmit to you copies of the Report which has been presented
by the Committee as a result of their deliberations. '

2. The Committee’s recommendations ave four in number: the imposition for a
period of years of an export duty on palm kernels, to be remitted if the kernels are
brought to the United Kingdom and crushed there ; the popularisation of palm kernel
cake as a leeding stull for cattle and other live-stock ; the amendment of the Tood and
Drugs Act so as to allow the addition ol the words *‘British-made to the word
“margarine ”on the statutory wrapper ; and the further investigation of the properties
and cultivation of the oil palm in the Colonies. '

3. I have considered carefully the report which the Committee have presonted
and I see no reason why their proposals should not he adopied forthwith. ~Of their
{our recommendations, the first and last alone call for action on the part ol your
(overnment, and as regards the investigation into the properties of the oil palm you
will no doubt direct the Agricultural and Forestry Departments of your Government
to continue, and to pay increased attention to, this particular branch of their work,
It appears to be clear that more information is desirable as to the paln tree ond the
most advantageous methods of working it commercially, and, in view of the great
importance of the industry, you will, I am sure, cause the necessary action to be
taken.

4. As you will observe from the opening paragraphs of their report, the Com-
mittee concentrated their attention upon the trade in palm kernels and did not think

¥w * The Governor of the Gambin has been sent o copy of this despateh and requested to take similar
action,
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it necessary to make any recommendations’ concerning the other oil-producing nuts
and seeds from West Africa. It is not necessary here for me to recapitulate the facts
as to the palm kernel trade, which are set forth exhaustively in the Committee’s
report. It is enough to observe that, for a variety of reasons, the trade in this
important article of commerce was, at the outbreak of the present War, almost
entirely controlled by enemy merchants and seed crushers, and that British firms
were not in a position to deal satisfactorily with the annual crop.

5. You will, I have no doubt, agree with me that such a state of affairs ought not
to be allowed to occur again, and that any practicable msasures should be taken to
keep this trade in the hands of British seced-crushers. To this end, I consider that
the Committee’s recommendation of an export duty, to be fixed provisionally at 21. per
ton of palm kernels and to be remitted on production of proof that the kernecls have
been delivered to, and crushed by, a sced crusher in the United Kingdom or any part
of the British Empire, is a practicable proposal which should be adopted.

6. It will therefore be necessary to introduce legislation in the West African
Colonies to impose such an export duty upon palm kernels and to provide for its
remittance when proof is produced of the crushing of the kernels in this country, or
in some othor British possession, and I should be glad to have an expression of your
views as to the manner in which the necessary legislation should be {ramed so as to
cause the least trouble to the merchanis dealing in palm kerncls, and, at the same
time, to ensure that kernels shipped to foreign destinations do not escape payment of
the duty. You will realise that uniformity is desivable, and I think it best that I be
afforded an opportunity of considering your proposed legislation in draft form.

7. In this counection, I would draw special attention to the Committee’s suggestion
that a system be introduced whereby the exporter will give a bond for the amount of
the duty, such bond to be cancelled on production of the necessary certificate from a
seed-crusher within a specified period. This period must not be too short. in view of
t]lle d]elays which may occur in the transit and delivery of kernels in this country or
elsewhere.

8. The Commitice, as you will observe, suggest a duty of 2L. per ton, in the first
instance, as a tentative measure. If this amount preves inadequate for its purpose it
should be raised, and it may therefore be expedient that power should be taken in the
Ordinance to modily the amount of the duty by Order of the Governor in Council,
which is a more expeditious process than fresh lggislation. It will he necessary that
the course of the trade should be carcfully watched, at any rate for some years alter
the conclusion of hostilities. ' )

9. Tho Committee do not anticipate that the native producer of palm kernels will
suffer as a consequence of the action which they recommend, since they believe that
the increase in the demand within the Empire will he adequate to counterbalance the
loss of the Gterman market, assuming that the imposition of the export duty proves
sufficient to effect the purpose for which it is intended. This matter, also, will require
close scrutiny. The prices paid to the producers on the West Coast of Africa had
been increasing prior to the outbreak of war, when they dropped. Prices in Europe
are now very high, partly owing to increased freights and partly owing to the shortage
of tonnage, but, so far as I am aware, the prices paid to the native producer are below
the pre-war prices, or, at any rate, no higher. It will, in my opinion, be advisable
to watch carefully the course of local prices for palm kernels and, if possible, to avert
anything in the nature of a combination of merchants to depress prices artificially for
their own profit.

10. T shall be glad if you will take the report into consideration and cause the
legislation necessary to carry it into effect to be dralted as soon as practicable. The
Commitiec recommend that the export duty should be levied for the period of the
War and for five years thercalter, and it svill be necessary to review the position again
at that date in order to decide whether to maintain the duty or not.

I have, &e.,
A. BONAR LAW,
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