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ENJLOSURE NO.(IV]. b

SUMMARY 0 RESULDS:

PASTURE INVESTIGATION IN KENYA

November 1926 - Lebruary 1928

NOTE by DR, J.B.ORR,

The investigation was undertaken to determine
whether the pastures in certain districts in Kenya was de-
ficlent in essential nutrients and 1f 50, whether these
deficiencies were the cause of malnutrition in cattle and

sheep.

' The work consisted of;-
A, Analysis of samples of pusture frem four districts;
B. Feeding experiments with cattle and sheep, to test

the efiect of feeding of certain constituents which
were thought mizht be deficient.

A. COMPCSITION OF PASTURES.

1 The following Table on Appendix I, shows the
averuge composition of the pastures at Walvesha; Athi
Plains; Molo; and Makuru, and for comparison that of good
British pastures.

It is seen that the Naivasha pastures are as rich
in nitrogen, lime, phosphorus and potash, as good British
pastures, thoush rather lower in sodium and chlorine, Those
of Molo and Nakuru are markedly deficient in all the mireral
constituents. Those of the Athi Plains are intermediate in
value between Naivasha and Molo. The deficiency in phos-
phoris at Molo is very marked, and is comparable with that
found in the phosphorus deficient aress of South Africa and
Australia, where malnutrition due to tais cause occurs.

Samples were collected at intervals throughout the |
year to determine the difference in analysis after rajin and
during drought,

The Tables, Appendix 2, show the effect of rainfall
on a good area - Naivasha, and s poor ares - Nakuru.

It will be. seen thut there is a great increase in
both mineral anduppotein content following rain. The in-
crease is most marked in the good pasture - Naivasha,
which responds to rain both by increased rate of growth
and by imvrovement in quality ruch more rapidly than the
poorer pastures of MNakuru and Molo.

B. FFEUING TESTS.

Naluru. The tests at Nakuru were caxried out to
throw light on the cause of the local disease xnown:.as
"Nekuruitis". From the appearance of the animals and the

results of work 1n New Zealand 1t was thought th defioieﬂcy

of iron might be. an important factor. M : : |
£

661, 17. -




four groups eash of 30 oxen were srazed on the afisc—

ted srea: the animals in one group were given = mixture of

Ssalt wnd iron oxide in equal propertions ad 1ib,

Other

two groups were given mineral mixtures witn = lower amount

of iron - 8 per cent gnd 1

per cent. The remaining group

Serving as oontrol received nothinz in addition to pasture.

The Table, Appendix 3,

gain or 1loss in weishis in
of ten months,

saln or loss is as follows:-

sontrol., Low iron, Medium iron. High iron.

1bs
averare 7ain
or loss - 35 -

1bs 1bs 1bs

11 + 69 + 136

It 111 be sren that tie contrcl of group rezeiv-—
ing no miner.l mixture lost weizht whereus sconsidercble
falns were mude in the group receiving s.1t and iron oxide.

The other tuo =rouny were intermediate and rourhly in propor-

tion to the wschnt of iron oxide fed.

e sontrsl inimals devel-ped the typical cieps of
ile 411 unimals seceivin~ salt and icon re—

o

Cakuruitis™, w
mained heultny
narxetable

nd nt this

4 few snimsls suifering from

dute, «iter tne drought, .re in

sondition us slaughter o, “work inimals.

ne diseuse were

i
treated by the udministrotion of salt wnd iron vith zood

rgsults,

The Medical .nd the Veterinary Laboratories co-
coerated in the technieal work involved in blcod tests and

post mortem exuminations.
tiors show th.t

The result seems
cuiise of the condition may
feeding ol this =mixture.

The results of these examina~

inaemnia ie a marked feature of the diseass.

to indicate that whatever tre
be, it 2un e prevenited ty the

SHEEP FEIDING EXPERIMENTS.

These

gether.

were carried out at Naivasha and Molo.
Three grouos of ewes with lambs were egrazed to-
One ~rcup rezeived a mineru.l mixture, a second

grouwp a minerul ond protein mixture, the third zroup which

served sontrol received

sre ~1iven on appendix 4,

sults to da

average guain in

aothing in addition to pasture’

wut at ielo rezeived rock salt ad 1ib, The
fizures Yoo vei~nts of fleezes an

“rate -0 srowth cf lambs

following firures cive & sumpnary of the re-

weloht of Lamnos:-~

Jontrol Control
Control. Minerals. Minerals, protein.
1bs, 1bs, lbs.
12 months - Liclo 23.24 27.75 35.57 .
14 months - Naivasha 55.2 57,3 5745
661, 18.

#ives details of the average
the different groups for a period
The averure

e

e



The rate of growth of lambs is much greater -
nearly double at Naivasha than at Mole. In the former dis-
trict the addition of mineral and protein had 1ittle or no
effect on the rute of growth, whereas at Molo the average
rate of growth of tne enimals receiving the minerals was
19 per cent grester than the controls, those receiving
protein in addition 53 per ceént.

These results are inp keeping with the analyses
of the pastures whish showed a marked deficiency at Molo
but none at Naivasha,

The weights of the Tleeces in the fed groups are
about 10 per cent heavier in both #olo and Halvasha.

CALF REARING.
Molo und Nsivssha,
—=x_ =0U Y&ilvasha
Tests were carried out at Molo and Naivasha., At
the latter centre no beneficial erfect was o0btained {up to
one year) with feedirg either minerals or protein. The
animals in gll the groups are in exoellent condition.

At Molo the average 1ncrease to date was as

follows:~
Control . Control .
Bontrol. ] Mirerals. °* Minerals, protein.
256 1bs. 270 1bs, 319 1bs,

figures are given in detail on appendix 5,

MILK COW EXPERTUENT.

The tests at Naivesha snd Molo were undertaken to
determine the erfects of the feeding of minerals and Pro—
tein. There Were, however, such marked differsnces in the
qQuality of zows thi.t the dsta are useless. At Molo g
Seczond test was carried out with heifers, whose milk yield
wa8 recorded during a preliminary period befors feeding of
minerals or protein was begun .and the animals then arranged
in 3 comparable groups of 8 with the same aversge yleld.
Appendix 5 gives date for this test, .

The deTEWing table shows difference in milk yield,
that of the control group being expressed as 100:-

Control Control
Control Minerel Mineral, protein,
100 133 135

s The feeding of minerals to those cows ascems to
have 2 marked beneficial effsct on the milk yield; -,

In addition to work on the main problem, viz, de-
ficiencies in pasture, it was possible to canpy But, without .
additional expende, feeding experiments with, 1%‘3@355, pigs

661, 19, .




661.

"clusicns:-

and poultry. The results on pigs were negative, due to the
fact that animals experinented on had milk ad 1ib, therefore
no addition tried had any beneficial effect. The results
on poultry were definitely positive. The addition of g
mineral mixture doubled the egg yleld. The results on

cows were also positive, ghowing that in certein cows et
least the feeding of concentretes during the dry season
enormously incremsed the milk yield.

. Freliminary period: -

Yield lst month. 1329 1351

Lxperimental cows fed:
Yield per month. 808 1659

These extre tests were of course not purely ex-
perimental woik, but loecal demonstraticns of the effsct of
propar fseding.

CONCLUSIONS.

It should be kept in view thet these tests have
run for only a siaort period and the results are therefore
10t to be rezarded as conclusive. They seem to indicavte,
nowever, that in arecas liks Nekurn and Molo, where the
pastures are deficisent *n minerals an increased rate of
growih can ve obta'ned in lambs end itelves, an increased
a1l yield in cows, and that in both good ani bad sreas
an insrecased welght of woul is obtained by the feeding of
appropriaste mineral mixtu.ces. ‘

They seem however to warrant the following con- '
(1) The disease "Nekuruitis" can bhe prevented by the
feeding of an appropriete minerel mixturs.
(2) 1In deficient areas, the feeding ol minersls is

fellowed by increased rate of growth in lamos end calves
and increesed milk yield in cows, K

(Z) The feeding of minerels increases the weight of
the fleeces of the sheep in both good and bad ercas.
.
(4) Feeding of concentrates o some cows at least
gives & merkedly increassed yielf=pf milk.

Further experiments aras requircd to determine
the economic valur (if any) of these results, snd if they
ee found tc be of prectical valuc to ascertain the best
cdzbination and awnount of supplements to feed to obtain
the maximum result at the minimum cest.

P

20.
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kuruitign,

{ieight in 1vs.)

Group 1 Group II Group III group IV,

{Ccpirol) {Low Iron) (iedium Iron}{lligh Iron)
Grude Oxen

A.7.0% 0 15712 25 0L 75,3 752.8 763.3
Av. utl /100 704,58 769,3 827.7 962.2
Guin ar Logs ~ 38,6 - 5,0 + 73.9 187.9

“ork Cxen,
22T& bXen,

€16.4 595,7 580, 7 558.1 |

6y, 7 615.3 633.5

Gin or Lnogs - 2.8 - 11.0 34.6 Th.4

Hative Oxyn,
AV. Lt 16/1805 v, £16,4 659.0 60,0
Avo t, rfiofur s Loe,o 756,35 V46,3
GLiu or Loog - LEL0 - 18.4 98,3 145.3

Iron Content cf Minersl Mixtures,

[N

o

Q
1)

0 1t 8,




APPENDIX 4} 37
FSEDING =X RI:ENTS
ST She U NTS

LOLOo,

AN

Average weight per lamb (1bs)

Group I Group 2 Group 3
Control Control. Minerals,
Control Minerals, protein,
. lbs. 1bs, 1bs,
Average t. 16/2/27 3E.0 35,2 - 35,1
Averags t. 18/2/ig 58,34 62.95 7067
Gein (12 nonths) 22,34 27,75 35.587
Gain expressey sa ﬁ
of gain in Group 1 160 119 153
.. Fleece Weights (ibs)
Prow 1s/z/07 - lu/e/e7 1.58 1.74 1.81
From 19/5/c7 - 1712727 2.72 2.03 3.19
Total 1.30 4,57 5.00
Average conaition of
wocl {possible 8 rts) 4.32 6,24 6.4

NAIVASHE,

Group I Greup 2 Group 3 ;
Control Control, Minergls f
controi. Minerals, pretein,
lbs, 1bs, 1bs.
Averagse Ut @&mbs
24/11/¢ 25.0 24.1
" MY 8.2 81.4
Suln - 14 menthg 56,2 37.3%

Lambs -
1l.38 C.31
4.21
5,62 6,52
Dwesg -
5.92 4.66
667 . 24
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APPIRDIL 5. -

HE1FERS ~ 187 LACTATION.

MOLO.
Group 1 Group & aroup 3
(Basal} ({Basal, Miperals) (3asal, Minersl,
~ Protein}.
1ba, 1bs. bs.
Preliminery Period.
Initisl Yield {14 days) 2052 1939 1990
Yield till 31st Jan, 19464 25158 25540
Yield for Exp.period 17412 23217 23550
Takeng Group 1 yield
as 100 100 133.3 135.82

CALF FEWDIRG SXPERILENT .

Keringet .,
Group 1 Group 2 Group 3
{Control) {Control)Mineral)iOontrol, min-
| eral, Erofe{n)
| 1lbs. ibs. S.
Av. Initial Weight 104 ’ 100 107
~
Av. Weight efter 13
months .. 360 370 426
Aversge Gein 256 2170 319

Naiveshsa.
221vasna.

Av. Initial Teight

Avf-%eight after 11
months

Aversge Gain

661,




The Veterinary Department, between whom and the Yedical .
Depertment trners has been co-operstion throughout the experiments,\ >
has detailed & helmintheologist to investigete and compare the
incidence of helminthie psrssites in the different groups.

The dats as regards the physical conditions of the
iasal and Kikuyu netives are of great importsnce and interest,
4lthough statisticel epelygis has not yet been effected there is
little dembt that the Zmsei generally, more particularly the men,
are in better nutritionsl condition than are the Kikuyu, The
Lollewing table, kindly prepared by the Statistician to the
Governors' Conference frow the data collected, shows the figures
obtained from & rendom sample of iesai end Kikuyu men between the
ages of 15 and 50:- -

RN AES. Height. Yeight, Dynanometer. Chest,
oC ¥ikuyu men 27 5ft, 4 ins, 109 86 31.6 ins,
10C imsai men 30 5ft, 6 ins, 128 73 33.1 ins.

It will be reneumbered that the Musai live largely on & diet of
meat, wilk and blood of which milk is an important constituent,
while the Kikuyu are restricted very largely to 8 vegetable diet.
Their important sources of calcium are what might be termed
accesser: factors. The uental condition of the two ruces
corres.oudg te the general physicsl condition. ’

The figures regarding the incidence of disease tend te
show thet pulmonary disesse i more common among the Kikuyu and
thet the ulcers so commonly found saong that tribe are compara-
tively rare s.ony tne lesai. Comwon complaints among the Masai,
esgecially anong e clder section of adults, are "rheumatism"
and constiprntion, The latter is rore arrong the Kikuyu with whom

& soft unforued s*tozl is the rule.

Cozwient was wade in the esrliest report by Dr, Orr es
0 the better physical condition generally of the Kikuyu young
wozen as conpared with thgt or the young men. Evidence has
recently besn ccllected whilch tends to show that the girls end
roung wouen receive a diet richer in calcium than do the mele
memoers 0. the tribe. IF this be confirmed by the chemical
Analyses the cbserved differences between young men and young womer.
will form & natursl demonstration comparable to the results being
obtained by feeding calcium rich substances under experimental
ccaditions %o youths at the Gaol.

. The results of both sides of the investigation are of
great Interes* and importance. teervations appear to be falling
into line snd mutuslly confirming one wnother, It is interesting
to note that the general trend of the—results of the work on
animals, with some aspects of which the Medicsl Department has
been connected, is similar to that on native dietetics reperted
cn avove,

JOHN L. GIIKS,

s

DIRBUTOR OF NodICALl & SANITARY SZRVICES.
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were placed under his scle c¢harge. Special arrangements for
the feeding, sddition of Supplements to the Ziets snd treatment
of the cases were made. In addition to the chemical and clip.
loal work which was required for tho study of the ulcer cases
and which was performed by Dr. Henderson hinself, certaln other
investigations were necessary and were performed by the various
members of the staff of the Medical Researcn Laboratory. These
included bacteriological investigation of the ulcers, the
Wassermann re-action of the cases ang cliaical laboratory work
for the detection of protozoological or helminthological
parasites. All the Laboratory work both by Dr. Henderson and
others came under the direct cherge c¢f the Deputy Director

.of Laboratory Serviees, Dr. i/.H. Kauntze,

The metabolic experiments indicate that +he prisoners
at the gaol are probably suffering from a deficiency in calcium.
The me jority of the ceses, particularly the growing boys, showeé
either a definite negative balance in this connection or a
very small positive one. The results coincided with the anely-
868 of the diets, which showed a calcium content of roughly
one-third of the generelly acoepted optimum, althcugh they were
satisfactory with regard to the cother constituents and probably
more satisfaotory than the ordinaery diet in a reserve.

The fileld investigations by Dr. Foster in the Kikuyu
Reserve and such analyses as have s0 far been performed at the
Rowett Institute tend to confirm these findings, while it is
clear that resort has been made by the natives to sources of
caleium which are not obtaineble in their ordinary food-stuffs.
The resulte of the metabolic experiménts are contained in three
papers which have been written conjointly by Dr. Henderson
and Dr. ielly, these, it is sugzested, stould be published at
an ocarly date. Considerabls economic imporiance attaches to
these results as it appears clear that the ordinary food-stuffs
of the country are normelly deficient in ealcium and that some
regort has to te made to an accessory supply of this minsral.
It remained to be considered whether by the addition of some
cheap form of calcium to the dist of the employed native out—
side his own reservs, physical lmprovement could be ettained or,
a8t any rate, a lcss of physical efficlency prevented. The
Juastion of an addition to native diet gémerally will require
to be considered when furtnsr information has been collected
as regards the actual position in the reservesg,

It was decided to perfcrm a further metabolic experi-
meat in the gaol to ascertain the effect of an addition of

smdll quagtities of

{a) pow&e?@ﬁ‘ﬁhalk, and
{b] powdered bons meal.

These substances were selected on ~ecount of their cheapness

and from the fact that they could prohebly bs added to the

diet without causing ary greas disiurbance eitker in the mind

or & labourer gr in the e6conomy of the farm. The results to detje
toua to indifete that the addition of sither of these sub- s
stances is followed by & considerable retention of calcium in

ths growling boys on whom the experiment was conducted epd who




were previously on & very smell positive balance.

During the course of the matabolic experimsnts an
interestiang acd jwncrtent poilnt emsrged. The aldition of cod
liver o1l %o orme of tre grouws was not found to be followed
by an increase in cilcium reteation in Lhe atsence of an
additional supply of that mineral. Anoiher group cr ap addit-
ion of & minarel wixture without ced liver oll was found to
06 retaining calcium. both groups were erposed to cimllar
conditions and amounts of sunlicht.

Tha investigation into thz eetiology of ulcers thas
go far produced 1little in the wey ¢f positive evidence of any
special defloiency. It 1s clear however from data which have
been collected that syphilis , yaws or malaria ars not +he
cagual factors. There was found to be distinct delay in the
sugar tolerance curve but this was not confined to individuals
suffering from ulcera. A similar observation was made in
Indin in connection with aereal-eating peovle. The percentage
calcium content of the blood in ulcer cases varied beivssn wide
limits: the average, however, was not definitely less than In
non-uleer cases. The blood phosphorous wayg deflnitely higher
then normal. The exact significance of the last two observations
1s not understood, it is evident however that there is disturb-
ance of the calecium and phosphorous metabolism assoclated in
some woy with a dlsturbance of sugar metabolism asg evidenced by
the delay in the suger currve. Thers wes an increase of the
lymphoeyte count. iyart from thess observaticns 1ittle inform-
ation was gained beyond the fact that the subjects were all
in a stete of malomtrition as shown by<%he co~inoident healing
of ulocers ard {mprevement in the gensral condition.

During the course both of the metadolic investi-
gations and those on ulcers it was apparent that the factor
of helminthic infesation was one that coculd not be ignored and
was one that might possibly have a considerable influence on
metabolism gersrally and particularly of calcium.

Arn independent investigation conductad at the =same
time showed that an infestation by taenia of growing bvoys pro-
duced very considerable effects on the genmeral nutri.ionsel
condition. Information is being scught with regard to ths effect
on adults. The possible effect of helminthnic infestation is
obviously of such importance that the part played in the nutrit- )
ional problem must be cleared up befors any dofinite conclusions
can besrawn. It - is proposed immediately to undertake & meta-
bolic investigation at the gaol on priscners infested with
intestinal worms. s

In connection with the possidle influence sexercised by
helminthic infestation on the mutritional condition & particular
point has erisen on severel occasions. It has been suggested, and
a certain amount of evidencs has bsen brought forward in support,
that helminthiz infestation itself is larg“ly infiuenced by the
nutritional condition. 4An endeavour 1s baing made to ascertain
ovidence in support or otherwise of this theory. In this connec-
ticn the feeding exrperiments at Molo at present being conducted ww
on sheep may throw consideravle light. Iu thess experiments P
groups of sheep are being grazed togethpr on tho same pasturs, some
recelving supplerertary feeding 1n order to balance up deficiencigg;




a4
the work with animals ig clear and straightforward, the rasulta
are in acoordasnce with those which have alresady been obtained in
Britein, South Africa, dustrelic and New Zealand, and the main
requiremsent is to demonotrate on & larger scele the application

With regard to the coapletion of the investigation,

of the informwation gained,

The progremzme for the immcdiate future
is atteched,

ith regerd to the wedicsl work, I have arranged with

the Director of Medical and Sonitery Services here thet Doctor
Doctor Henderson should continue the investigation

along the lines indicated ip the medical report attached vnutil
the late autumn of the bresent year, when they will héve cimpleted
two years work. They should then be brought back o the Vowett
Instituts whare the mass of data will be enalysed and put into a
form in which it can be consldersd by the dietetics gub-committee
of the CiIvil Resecarch Committee, When that committee has considered
the irnformation collected, the question of the desirability of
continuing tae vork, the lines &long which it should be continued,

and the meeng of heving it carried out, could then profitebly be
considered,

- In corelusion I should 1like to state that the wicle
investigation hes been carried out without any hitch or friction,
the parmenent officiels here hevs co-operated, especimlly in the
native dietetics investigation, so Leartily thet it is difficult
in meny instances to determine whet part of the work wes done by
the workers sent out ana #hat part was done by the officiels here,

The success of this long renge reseerch in wkich the
scientific aspect of thre investigatiqnyis controlled by the
vonmittee in London is worthy of nofe in view ¢f the attenpts
being mede by the varicus cownittees in which you are intsrested
to organize Empire research on the lines of having existing

sclentific informetion applied quickly to economic or hemlith
probieums,

Yours faithfully,

J.3, ORR,
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_ENCLOSURE NQ._(11) a

FEPORT 01 INVESTIGATIONS ON NATIVE
RIETELCS BY THE DIRECTOR OF MEDICAL
JA&E@E@E@E&@;-@NX&_

The discussior was of exceptional interest and of great value !
to all. 4s & résult, it was oonsidered desirable that a report
*8iving a general idea of the progress made should be drawn up
for the information of the Chairman of the Sub—Committee,by the
Director of Medical ang Sentitary Servieces who has been in close
touch with all the diffsront aspects of the investigations.

It will be rememberes that two 0fficers were appoint-
ed from England, one for fleld work and the collection of
information regarding dietary hebits ang customs and their
correlation with digease émong the Masai and Kikuyu races, and
the second for investigations on the a@stiology of the ulcers
which are so commonly met with among the natives.-

The basic reason of the ulcer investigation was that
it was considered that the large incidence of uleers ‘might be a
result of sope dietary defielency. The collection of inform-
ation relating to the dietaries of Masai-and Kikuyu was decided
upon on aceount ‘of the wide variation 1 with in these two
fribesY the first living almost entirely on animal products and
the second on ceroals.

One of the conditions attached to the investigation
was that two O0fficers should be supplied by the Government of
Kenya for work on the general problom. The Kenya Government ag-
reed and also 8Xpressed its willingness to defray the loocal
éxpenditure in conneetion with travellfng, hoasing, stc., of
the Officers appointed in London.

Dr. J.M. Henderson was gelected for the ulcer investi.-
gation and Dr. J.W.Roster for the field work. The last named

me&sureg had been evolved in order to cope with deficiendies in
the mineral constituents of the diet. Dr. Henderson arrived in

Xenya on 11th November, 1926, and D;L_Eqster on 19th Pebruary,
1s27, =

Neeessary re-arrangements in the Medical Laboratory at
Neirobi had been effected prior to Dr. Henderson's arrivel, in
order to accommodate the extra worker. In eddition, plans had
2lready been got out for the performance by the Kenya Bio-Chemist,
Dr. PF.C. Kelly, of metabolic 8Xperiments to be carried out on &
lerge soals at the Nairobi Prison. With every assistance from
the Prison Authorities Special arrangements were made for the
cooking and distribution of food to the groups of prisoners gel-
écted. On the retitement of Dr. Xelly the work was taken over

661. . 3.




by Dr. I, Harvey., Tie Gollection of material and the adminia-
tration of selected additions to the diets of the subjects
employed was the direct responsibiiity of Sub-Assistant Surgzon
dazir Chand of the Kenye Service without whose help the erperi -
ments could not have heen the success that they wers. The results
of the experiments will aftervardis be described.

On the arrival of pr. Foster, Dr. 7.C. Callanan of the
Henya Servics was detailed to accompany him to the Kikxuyu Reserve
and to be in charge of the party. The gensral plan of the field
investigation was discussed snp Neirobi and & form for the re-
cording of physical measurerents of individuals was devisel and
#lopted; it has since not bsen found to require modification.

The field investigation in tre Kiltuyu Reserve cccupied
four months during which time 6,349 individudls were examnined
and their physical measuremsnts recovded wiile a large pmumber of
cpécimens of food -stuffs was obteinzd anc Ccspatched to Nairobi
viencs after proparation in the doratory they were forwarded
7or analysis at the Rowett Research Instituta. The investigation
in the Kikuyu Reserve was ot entirely uraccompanied by restless.
L8885 and uneasiness on the part of the natvives but the Qmount of
informetion which was Zathered and the amount of material coliect-
td reflects great credic on both the Officers concerned,

although ths collection of information, foodstuffs and
specimens o srl1% licks and mineral springs in the Kikuyu Reserve
vas not compleved it was docided in July that this should be
deferred for & time in order to taxg-advantase of the weather
conditiens to proceed to tne Masal Reserve for the collection of
rhysical statistics of the bopulation and information as to
Gletary hebits. It has to be rememh.red that during the months
f liarch to July the Talny seascn renders communication elmost
possible. Owing to tae soattered nature of the population of
45,000 in an area of 14,700 square miles, combined with the dif-
ficulty and cost of transpors it was decided that one Officer
crly shoulc undertuke the work ir this District. Dr. Foster acc-
1y proceeded by himselr.

(o}

The work, difficult and arduous as it would be under
normil conditions, has been rendered 5till more so from the
fact that owing to tha drought which has obtained Quring the
year the population has migrated and is still migrating in & con-
tinual eearch for water and for grazing for the herds. Moreover
the whole mental attituds of the Masai has been cne of anxiety
es to Where the necessary facilities might be obtained and little
interest could te aroused in anything else, In spite of the
difficulties ennmerated a large amétnt of mcst useful work has 4
been done, but it became evident et the beginning of Pabruary that g
the expenditure ¢f tiie end nousy arcrr the Masal was not being
attendsd by results which could Yarrant its continunnce under
existing conditions. Dr. Foster accordingly left the Masai
Reserve and returned to Kikuyu where he resumsd the collection
of specimens of food-stuffs, salt iicks and mineral springs.

On arri¥al in lNairobi Dr. Henderson, by arrangement  -w=
Jith Dr. Massey, the Senior Medicel Officer, was allotted beds B
in the Hative Hospital and such ulcer cases as were required
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Copy of a letter dated March 17th 1928,

from NDr, J.B.0rr to the Cheirman.

Nairobi, Kenya,

14th Zarech, 1928,

Deer iiajor Lliiot,

The following report is sent to you as Chairman
of the verious committeer interested in the senys investigetions,
for your personal information. It hes been drewn up so hurried-
iy that it is not it to be submitted ws an official report,.

I visited the various centres where work ig being
done and hLave had repeated discussions with the workers sent
O0ut and tre perwanent officigls interested in the investigation,

At the rejuest of the Govarnor a Conference was held
tc consider the results of the work. Thoss bresent were the
Coloniel Secretaery, the Director of Kedicwl and Sanitery Services,
the Aeting Director of dgriculture, the Director of the Vetsrin-
ery Legeurch Departament, and the Settlers on whose estates the
feeding m eriments with animals ere being done.

L reyort of the anizal work was drawn up for the Con-
ference; g cory is attached, The renort on the medical work
“eas cade orally, L coby of the minutes 18 enclosed. 4 detailed
acccunt of the zedical -wokk is being drawn up by the Director of
.edical and Sanitery Seivices, who hes been in close touch with
the word, and will accompany this report,

e wein points of the reports are:-

animels: the Teeding tests at Naivasha sre negstive; the tests |2
e i e S . s : M

el the ctler certres are definitely positive, This is ip aceordance
with what woulsd he exrected from the analytic dets from the
beetures,

setive Dietetios: ¢ Tield survey shows = marked difference in
“T*—*‘,—.ﬁ . n I~ :
the diets 57 the uyu end the wasai, wnd a difference in the

rhysijue mnd kind of ilsemnscs prevelent in the respective tribves.

-&boratory and clinical work has yielded interest-
ing results, the sractical siagnificence of which for preventstive
wedicine is in seme cL3es not yet clear.

“he 0,iniomzpf the Conference seexed to be thet the
résults of the work on enimals is of considereble economic im-
portance, aund tist on native dietetics of potentisl value in
connection with the rrevention of digeese and the improvement
Cf the physigue of the netives,

It was unenimously agreed that the work should be
cofitinued nna if pursible extended éspecially along the lines
of the prectical epplication of the knowledge being%ggcumulated.
It may be expected that the Ienya Government will meke -8 request
for the work to be developed under the continued genefal‘guidaqce
and direction of the bresent technicel coumittess appointed by
the Civil Ressurch Council, s&nd will offer the contdi
opsration of the locul officials, increased local%%g
end & grant of woney to enable the work to be axte

. .




ENCIOSURE N0, (IV).

SUMGRY OF RESULTS:
BASTURE INVESTIGATION I¥ KENTA
Fovember 1916 - sebruary 1928

NOTE by DR. J.B.0ER.

The investigation wag undertake
whether the pusture in certain distrizts in Kenys was de-
ficient in essential nutrients and if 50, whether these
dgficiencies ware the cause of walnutrition in cattle and
sheep,

L
n to determiné

The work consisted of:-

AL Analysis of Samples of pasture from four districts;
B. Feeding experiments with cattle and sheep, to test

the eftest of feeding of certain sonstituents which
were thousht mizht be deficient,

A, COMPCSITION OF PASTURES .
s no e Yo 2o lURES .

The followiing Table cn Appendix I, shows the
~Fveruge compssition of the pastures at Naivesha; athi
Plains; Molo; and Yakuru, anid for comparison that of good
British bastures,

It is cgeen that tie Faivasha pastures are as rich
in nitrogen, lime, Phosphorus and rotash, as gzood British
pastures, thourh ruather lover in sodiun and chlorine., Those
of #0lo and Wakuru wre rargeily deficient in all the mirersl
sonstituents. Those of the Athi Plaing are intermediats in
value between Naivasha una ¥olo. The deficiency in phos-
phoris at Molo is very murked, and is comparable with that
found in the phosphorus deficient areas of South Afrios and
Australia, wiere nalnutrition due to this tause occurs,

Samples were colleate
year to determine the dif<fe
during drought,

& at intervals throughout the
rence in analysis after rain and

The Tables, Appendix £, show the effect of rainfall
51 a good area - Naivasha, and g poor area - Nakuru.

It will be seen thunt th

ere is g great increase in
toth mineral and@protein content

following riin. The ip-

and by improvement in quality much more rapidly than the
boorer pastures of Takuru and Molo.

Nakuru. The tests at Fukuru were gE‘ried out to
throw 1igh% on the cause of the losal disease XNAWA as
"Nakuruitis"., From the appearance o7 the animals and the
results of work in New Zealand it a8 thouaht.wthe
of iron might be an important faotor, -
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Four groups each of 30 oxen were errazed on the affec~
ted area: the animals in one group were given & mixture of
8alt «nd iron oxide in equal propcrtions ad 1ib, Other
two groups were given mineral mixtures with a lower amount
of iron - 8 per cent and 1 rer.cent, The remaining group
Serving as control received nothing in addition to pasture.

The Table, Appendix 3, gives details of the average
gain or loss in weights in the different groups for a period

of ten months. The average gain or loss is as follows;~
‘ Control., Low iron. Medium iren. High iron,
1bs 1bs lbs - 1os
AvVeraze gain
or loss - 35 - 11 + 69 + 136

It will be séen that the coatrol of group receiv-
ing no minerul mixture lost weight whersus conuiderable
gains were made in the group receiving selt and iron oxide.
The other two rroups were intermediste and roughly in propor-
tion to the amount of iron ozide fed. -

The control animals developed the typical signa of
"lekuruitis", while all animals receiving salt and iron re-
mained healthy »nd at this date, after the drought, are i

marketable condition as slaughter or wotk animals.

A féwwénimalg suffering from the disease were
treated by the administration of salt and tron with good
results, .

The Medical 2nd the Veterinary Laboratories co-
operated in the technical work involved in blced tests and
post mortem examinetions. The results of these examina-
tions show thut anaemia is a marked feature of the disease.

The result seems to indicate that whatever the
csuse of the condition may bs, 1t can be prevented by the
feeding of this mixture, .

'

SBEEP FREEDING EXPERIMENTS .

These were carried out st Naiveshs and Molo.

Three groups of ewes. with lambs were grazed to-
gether, One croup received a mineral mixture, a gegond
group a mineral end protein mixture, the third group which
served as controksmeceived nothing in addition to rasture
at Majvasha, but at Molo received rock salt ad 1ib. The
figures for weirhts of fleeces and rate of growth ¢f lambs
are given on eppsndix 4,

Ths Ifollowing figures give a summary of the re—
sults to date:~

e Average gain in weight of Lambgi-
Gontrol Conitrgl
Control. Minerals. Minersuls; protein. -
) Ibs, 1bs, . : ]
12 months - Holo 23.24 27.75
14 months - Naivesha 55,2 57.3
661, . 3 " 1s.
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The rate of growth of lambs is much greater -
nearly double at Naivasha than at Mole. 1In the former dis-
trict the addition of mineral and protein had 1ittle or no
effect on the rute of growth, whereas at Molo the aversge
rate of growth of the animals receiving the minerals was
19 per cent greater than the controls, those receiving
protein in addition 53 per cent.

These results are in keeping with the analyses
of the pastures which showed a marked deficiency at Molo
but rone at Naivasha. .

The weights of the fleeces in the fed groups are
about 10 per oent heuvier in both Molo and Falvasha.

CALP REARING.

Molo und Naivasha.

Tests were carried cut at iolo and Naivasha. At
the latter centre no beneficial effect was obtzined {up to
one year) with feeding either minerals or protein. The
animals in all the groups ure in excellent condition.

At Molo the average increase to date was a8
follows:~

Control Control
Gontrols-"  Mirersls, Minerals, protein,
256 1bvs. 270 lbs, 319 1bs.

flgures are given in detail on appendix 5,

MILK SOW EXPERLMENT.

The tests at Naivasha and Molo were undertaken to
determine the effects of the feeding of minerals and pro-
teir., There were, Lowever, such marked differences in the
quality of zows thuat the dats are useless, At Molo a
Second test was carried out with heifers, whose milk yield
wes recorded during a preliminary period before feeding of
minerals or protein was begun and the animals then arranged
in 3 cowmparable groups of 8 with the same aversge yield.
Appendix 5 gives data for this test.

The following tuble shows difference in milk yield,
that of the control group being expressed us 100:-

Control Control
Control Mineral Mineral, protein.
100 133 135

The feeding of minerals to those oows deems to

have & marked beneficial offect on the milk yield, . ™

In addition to work on the main.prog‘g"
ficiencies in pasture, it was possidle to oar:
additional expense, feeding experiments with BIlE™s

661, i 19.




and poultry. The results on pigs were negative, due to the
fuct that animals experimented on had milk ad 1ib, therefore
ne addition tried had eny beneficial effect. The results
on poultry were definitely pesitiva. The addition of a
mineral mixture doubled ths egg yisld. The results on
cows were glso positive, showing that in certain cows gt
least the feeding of ooncentrestes during the dry season
enorzously increased the milk vield.

Contrcl., ZExperiment.

lbs. 1bs.

rrelimlnary period: -

Yield ist month. 1329 1351
Zxperimental cows fed:

Yield per month. aog 1659

These extras tests were of course not purely ex-
perimental work, btut liceal demonstrations of the effect of
preper feeding.

COXCLUSIONS.

It should ue kept in view that thege tests have
run for only e short period and the results are therefors
GCt 1o be regarded as conclusive. They seem to indicate,
however, that in areas like Nakuru and Mclo, where the
pestures ave deficient in minerals an increaged rats of
growth can be obtained in lambs end-swelves, an inoreased
milk yield in cows, and that in both good and bad areas
an increased weight of wocl is obtained by the feeding of
arpropriate mineral mixtures.

They ceem hewever +o warrent the following ocu-

ciuzions:-

(1) The iigease "Nakuruitis" can te prevsnted ty the
feeding of an appropriets mineral mixture.

(2) In deficient areas, the feeding cf minerals is
fellowed by increased rate of growth in lambs and caives
end increassed milk vield in cows,

(3) The feeding of minersls incresmses the weight of
the fleeces of the sheep in both good and bad areag.
N
{4 Feeding of congentrates .40 some ccwe at least
gives & markedly increased yiel@;qumilkw

Further experiments are reguired tc determine
Lie sconomic value {if any) of these results, and if they
are found tc be of practical value t¢ ascertsin the best
combinaticn end amount of supplements to feed to obtsain
the maximum result at the minimum cest.

561. 20.
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FPEEDING ITAT JRIJJENTS

LOLO,

Average weight per lamb (1bs)

Sroup I Group 2
Control
Control Minerals.
1lbs. 1bs,
iverage Tt. 16/2/27 35.0 35,2
Average Jt. 16/2/z8 58.34 62.95
Gein (12 zonths) 23. 34 27.75
Gain expressed es ﬁ
of gain in Group 1 150 119

Fleece Weights (1bs)

Prom 16/2/27 - 19/5/2 1.58 1.74
From 19/5/5v - 1712727 2.7z 2.83
Total 4,30 4,57
Average ccndition of

w00l {gossible 8 pts) 4,32 6.24

NAIVASH4.
Group I Greup 2
Control
Control, Minerals.
lbs. ilbs,
Averaze Tt. Loumbs
24411/25 25,0 24,1
" "7/ 2/e8 8c.2 81.4
Sain - 14 nonths 85.2 57.3

Lambs > From 24/11/83
to 1/ 4/27

.51
From 1/ 4/87
to  11/10/z7 4,21
Total 5,63 6.52
“wes - From 1/ 4/27
to  11/10/27 3.92 4.66
661, 24,
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Group 3 :
Control., Minerals,

protein,
. 1bs.
35,1

70.67

35,57

153"

T ST ?
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Group 3
Control, Minerals
e r— g Mo T 8.8

protein,

1lbs,




Preliminery Period.

Yield t111 3lst Jan
Yield for ¥xp.perio

Takeng Group 1 yiel
es 100 o

APPERDIL 5. !

HEIFERS - 1ST LACTATION.

MOLO.

Group 1 Group & Greup 3
{Basal) {Basal, Minerals) {Basal, Mineral,

Protein!,
lvs. 1bs. B.

Initial Yield (14 days) e2g52 1939 1990
. 19464 25158 25540
a 17412 23217 23550
d
100 133.3 135,2

CALY FEIDING EXPERLALENT .

Av. Initiasl Weight

Av. Wéight after 13
months

Aversge Gain

Av. Initial Height

Av. Weight mfter-ii
months

Average Gain

661,

Keringet.

Group 1 Group 2 Group 3
{Control) (Control Mineral) {Control, min-

; sral, Ero 6in)
1bs, 1bs. 9.

104 100 107
360 .. 37 426
256 270 319

Baivasha,

70.2 72.5 771
396 396.3 324

321 324 308,
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(IHIS DOGUMENT IS THE PROPERTY OF HIS BRITANNIG MAJESTY'S GOVERNMENT).‘ \

CONFIDENTIAL. COPY No. C;k

-Re 21, ’
9-Re(D) 23, COMMITTEE OF ° CIVIL RESEARCH. s

SUB-COMMITTEZ ON DIHTETICS.

PROGRESS REPORT BY DIRECTOL OF THE _INVESTIGATIONS.
The investigation into native dietetiss 1in Kenya has
been carried out according to a two-year scheme of work
recommended by thig Sub~Cornmittee, The two~year period is
nearing an end and 1t appears desirable to review the position

in the light of the progress made, The following reports

have already been submitted:"

(1) Interim Progress Report G.R. (D) 12,
(2% Report of Sub-Committeg “R.(C) 21.
(3

Report by Director of %edical Services, Kenya,
C.R.(D) 1s.

It is unnecessary to repeat in detall the information

already given in the ebove reports, The following notes

summerise the position,

a Fleld Work: A Burvey has been made of the dietary habitg,
=24 vory

of the physical condition, and incidence of disease among the

Kikuyu, & tribs who are almost entirely vegetarian, and the

Magai, a tribe whose food consists almost 8xclusively of meat,

blood and milk. 4 preliminsrETovies of the information
collected shows that there are marked differsnces in the
physical condition and in the diseases prevalent in the two

tribes. Before a full repert on this part of the work can

be drawn‘uﬁfﬂkowevar, 8 mass of detailed information including

meagurements of about 10,000 natives, enalytiocal data of about

100 samples of native foodstuffs and Salt licks, has yet 6630

examined wmore thoroughly and in some casgeg, subjected to

CstatistTeal anelyses, )
R ‘ -1-
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Clinicel and Laboratory Work:

() Plcers: It has been shown that there is no
correlation betwoen the incldence of ulcers and that of
syphilis, yaws or malaria. Thls negative result has cleared
up a point which has been in dispute for some time, but on whic
‘there exlsted no data from which conclusions could be drawn.

. The examination of blood of natives of the tribe (the
Kikuyu) among which ulcera afe prevalent, has shown that 1t
differs from that of Eurbpeans in Kenya in the following
respects:~ The calcium content is lower, phosphats content
is higher, there is a lag in the return to normal level of
blood sugar after glucose ingestion, although .no sugar can be
detected in the urins,

A differential blood count shows a higher lymphecyte and a
lovwer polymorph count than in the cese'of Buropeans, In qlcer

casss thesg devi&tions from the Lurcpean standard tend to be

exaggerated except In the case of calcium which 1s not lower in

ulcer than in non-ulcer casss,

(b) Trestment of Ulcers: The effects of various dietary

factors have been tested on the rate of healingiin ulcers. The
only general conclusion whieh cen be drawn is that the ulcer
tends to heal in proportion to the improvement in the state of

. .

nutrition of the patient.

(¢) Balance Experiments with Natives: Examination of the

diets fed 1in hospitals and prisons showed that compared with
European diets they were very low in certaln mineral elements,
especielly ;ugpalcium. The addition of calcium in the form of
calcium carbonats or ordinary bvone meal fed to natives on theae
diets led to a marked increasa in the amount of caloium reta;neg-
This wes espeeially marked in young subjects who Wwere still-—2

growing. T

iy




R B T A

Rowett Research Institute,

As in the cese of the field work a great deal of data

has been collected which has not yet been adequately studied.

Literature: A review of tre literaturs of iodins has been
completed. On the recommendation of this fub-Committee, the
review 1s being dealt with by the Mutrition Cummittes of the

Medical Research Council.

Need for Systematic Zxamination of information Accumulated.

So far the two workers in Kenys have been engaged in the

accwmlation of i{nformation 1nc1ud1ng_expefimental data. It

oA

15 suggested that some time should no# be devoted to ths

i

systematic examination of the accumilated data, It would be

AR e

TR
iyttt i

most convenient 1f Drs. Henderson and Foster were brought back

to this country for a neriod of 0 or three montas for the

purpeose of having a full report on the work written up. If
this were done in this country, they would be able to work in
psriodic consultaticon with members of ths Sub-Committes, who

would be abls to give zuidance 1in interpreting the data and

in drawing conclusions. This seems desirable in view of

the fact thiat some of the coriclusicns reached may be of

practical importance in connection with preventive medicine

~
Rmongst the natives in Africa,

This work in Kenya- has 'ﬁ‘running in close association

with the permanent officials there and under ths personal local

supervision of Dr, Gilks, It would be possible therefore, to

arrange for some of the Wwork,

e

eXxperiments which are running,

espsclially certaln feeding

to be carried on by the

Pormanent officials, although Drs. Henderson and Foster WOre..:
. " “5\"_ :

not in Kenya.
(s4.) J.B, ORR.

Aberdeen.
6th September, 1028, Lo -3
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SUB-COMMITIER ON THEY MI

ITTER NERAL CONTENT ENT OF £
ATy PAT tI%TU‘E
Sesied AASTURES,
Progress Report by Dr, Orr,

Research work hes now been g0ing on for two years

under the general Bupervision of thig Sub-Committes, ang
L

it seems desirable at thig gtags to review the position

and in the light of the further information whieh has been

obtained, to consider the lines along which 1% would be

most profitable to pursus thofinvestigation Since the

Committee wag formed, investigations on similar lines have

been undertaken in other partg of the Empire. Thege should

be considered in discussing the development of the rogearch.

The following is a brief acocount of what has been dono,.
Sollection of Existing Information:
C.R.(G)-6)

4 Questionnrire (gee
8ccompanied by a Demo randum stating the Problem,

Wwas issued to all the Governments within the British

Empire. The replies to the Questionnairo showed that

pathologiocal sonditions which‘are pProvably attributeble to

deficiencies in the rasture, were brevelent in nearly ell

barts of the Empire where thers wers large pastoral arsag,

4 worker wag devotod ta» a search of the literaturs

and summaries of ell the available papers bearing on the
subJeot have been mads,

The information obtained in the roplles to the &

Questionnaire ang in the search of the literature has baens

. L
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written up, and in accordance with tho recommendstions
of this Sub-Comumittes, the review 1s at present being
circulatod to &ll the research workers or officials within
the Empire who aro known to he intercsted in the suhject
with a request that thoy will asgist by corrgeting,
supplementing, or offering any suggestions, 68pecially
with referonce to their own Dominion or (olony which they
conglder will bo of use in neking the review more
acourate and completa,

There ig roason to boliove that thias colleotivn
of information which includos @ bibliography of thg literaturs
will be of consi{darablo valuo to tho ineroasing number
v vffieials &nd rogesrch worke;cs throughout thoe Empirs

Who &aro new studying thig Pprublom.

Experimental Work: ';The&”'lmain experimental work was carried

out in Kenya Culony. Some ountrol tests werg, however,
carried out in Scotlend. Two Interim Progress Reports
have been submitted. The main results are as follows ;=
{1) The chemiocal compositicn of the pastures fronm
different aress In Kenye and colleoctsd at differont soesons
corresponds with the known nutritive value 2f the pastures
in these aress end &t those seasons. Malnut}rition is most
prevalent in the aroés where defloienoles are most marked.
{2) The admml;tration to the grazing animals of
inerganic sa}ts rich in the oloments balievod to bo defiocient
in tho pasm;res has been followed By bemeficial effects in
two areas where the pastures were deficient, In a third
- -~:8re8 whero the results of antlyses showed no de@‘ienoy, no

offact on rate of growth or heSlth was obtainedy ™

{3) In other tests where, in additiqn q
small amount of proteln, in whick the pastud

and a trace of cod llver-oil was fed, the bengiioial effeat

especially with regard to rate of growth in lambs wes more

. o ¢ N ©




marksd than when a mimersl mizbure only was ladminigtered.
These results obtained in Kenya correspond closely
with those being obtained in sther parts of the Empire
where comparable tests are being done. The results on
"Nakuruitis™ oorrespond closely with the results obtained
in New Zealand in connection with "Bush-Sicknees", which is
probably the same deflciency disesso, ond the incrsaso in
nilk yleld -~ about 30 per cent -~ &8 & result of feeding
inorganic salts to milk cows in a deficlent &ree in & ghors
test 1s very similar to that obtainead by Theiler &nd his co-
workers in South Africa through feeding bone moal under
similar conditions. :
(4) In Scotland wherc feeding tests were carried out wAth i
Sheep on the lines «f paragraph 3 ebovo, the results varled

in differsnt districts. In the Westorn Bighlands where

the herbage 1s Very*doficient, espsolelly in caleivm, and

whero the mertality amongst shesp 1a high, the condition

of the ewes Improved, the size of the lambs increesod, the

fleeces wero heavier and thers wes & decrefso in mortality.
In these areas 1t 1s considered to be impossible

to winter growing shoep. At two of the experimentel centros

small groups of about twenty sheep of this type wero

successfully winterod.

In these tests tho amount of ths material fod veried

from half & GEE?G to an ounce per &we per day.. The
material fed cg;sisted to the oxtent of over 50 per cent
of inorgenic sslts. Therc is no evidonce to show to what
extont the beneficial results are due to inorganio sslts
and to what extent to organic substances. .

In other aress in the South of ucot122ﬁ4Whera the

pasture is richer and 8lso in a tost on & hill near

. -
the Rowett Instituts whore tho animals hadBay saaato e small

arga of oomparatively good ;pzaetnre, 1ittle~ox no §lfferenco

wag obtained between the experimental and control groups.
3.




© Work in Other Parts of the Empire. In Rew Zoalend in

addition to the work on "hﬂshusickness", vwork is being
begun on the following lines: ]

A general survey of the minersl content of
Pastures 1s being made.

The cause of mﬁlyutrition in sheep Occurring in
& certaln area ang bolieved to be due to caloiunm
deficlency is being investiguted. The condition of
malnutrition presents certain similarlties t0 those
found in sheop in the Wost of Scotland,

Arrangements are being made for en iodine
survoy to be carried out Jjuintly by the Medioenl &ngd
Agricultural Departments.

tal work is béing done un

In Australis fund
the effect of deficienciés in‘the s0il on the rate of
transpiration of pasture plants. It hasm boen found
that the smount of moisture usod by the plant is about
30 per cent g8regter on & soll deficient in phosphqgrus
than in the ange of the same 80il with phothates added
to 1t. This 18 in line with ovbservaetions nade in
Kenya on the differencs betwoen the nutritivo value
of pastures in drought on rich end on poor soils.

Other work in Augtralia includes & systemstio
investigation on théiﬁfﬁ%%ﬁi content of different
specles of pasture plants, snd an investigation on the
incidence of goltre and.its relation to lodine supply.

It is probable that feeding experiments on
the “Iines carried out in South and Best Afrion and nﬁ'-’
the West Coast of Seotland w;ll also be undertakon

1n the immediate futurs.

@ .




In 3outh Africa the work begun by Sir
Arneld Theller is being continued. Probably phe

mogt interesting result which has not yot been
rublished is that the deterioration of improved
breeds which takes rlace in phosphorus dedlcient
areds 1s preveated by feeding inorganic phosphetes,
In Canade the ndminictretion of 1vdine io
all kinds of stock hes besn found to be followeq by
beneficial resulte., o systomatio work on pestures on
the abovo lineg has, however, been widertaken,
In Ceylon work du{ing the past year hag shown
that a disease in horses knwon as "Big Head" is
breventod by feoding caloium salts and it is suggestea 1
that the poor condition uf the cattle there may be

due to the same deflcieneyg o

To complete this brief review, reference must

be made to the impourtant work on pastures being done

at both Cembridge and Aberystwyth. This work hes s

certain bearihg 02 tho problem being studied. At

Cambridge it has boen shown that cccording to its

T

chemicsl composition Joung pasture should have a

T

very high nutritiwe valuo. This has beon confirmed

s

by digestibility and feeding tsts.. Exporiments on

REF,

the conservation of'p&sturq at this stage of growth
Cre being carrieg out.fgﬁﬁﬁibsrystwyth the work of
the plant breedors hasg led them to consider the
chemical coméosition of pasture plants, and the
results of the - investizations there are beginning to
throWdfirther 1ight on the specisl problem being
investiguted'hy thig Committes. This brief referenceo
to the work at camhridge and Aberystwyth 1is not ™

to he regarded 48 a report - on the work,it is insertod g:ﬁ
merely

< -4 RO -
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to remind the Sub~Committes of these Llwportant allieq lines of

investigation related to pastures.

Yature or Furthsr ¥ork Fenulred: 3om2 of the resultg obtatined
18 10Tk Ferulred

suggest that undsr certain cenditiong the feeding to animsls of
emall amounts of substances deficient in the pastures on which
they are grazing has a beneflicisl grfuct out of all proportion

to the cost of the material fed. These regulta appsar to be of

Practical value anpd should be furthsr exploitaad, A series of
three-ysar tests should be undertakan in hoth Kenva and 3cotland to
demonstrate the effects mors fulliy, especlally the effacts cn
the second gensration.

The observations made suggest that in certalin arsas in

3cotland whare there i1s g high mortality in tre sheep, the feeding

of thsage substances redices the daath rate, . This result, if
confirmed, is or £rzat Importancs., These tegts afford valuable

Tacilities for the study or tne influsnce of mitrition on

susceptibility to Certeir diseages. Infermatlion on thls sukjact
in which physiologists, bacteriologlsts end ¢liniciang would
Co-orerate appears to be warranted.

The results orf tWo tests sSnrgest the pogsibility of Fintering
sheep at small cost in areas wnero uﬁder present cordltions
wintering 1s Impossivis. Wintering of sheep 1s a serious economic
Problem in Seo.lang a3 large numbers f;gm the West nave ta be
winteresad EVEry year in other parta of the country at a cost of from
16/~ o 15/- per head. A seriea of tests should be carried out ;
to detsrmine whether theso animals cculd neot be wintaredq at home 1f
8upplied with comparatively gmail amounts of the rignt kinds of =
nutrients.

In the South or Scotland where there 1s a certaln amount »f

malnmutrition in sh%ap, though legs marked than thet in the Western
. Highlands, the feeding oi‘substances.rich in caleium, phosphorus,svdim

chlorine, animal Prolein and cod 1iver 011, has rot hag any definite




result., It 1s just possible that in these areas thers may be
deflclencles of substances which are required only in traces, €sgec
iodine, manganese and copper, Such tnformstlon as 1s available
with regard to the effecia of deficiencl=s of £hese, should be
collected and samples of pasture which have buen collected from
d;fferent areas In the course of this inveatigation shonld be

enalysed to determine what amount of these substances are present.

Organisation of Further Work: 3ufficient analytical data have

been obtainsd on the pastures in Kenya to form a hasis for the
further feeding tests which are required. Ths Comparatively

small amount of additional chemical work which may bs needssary

could be done in the leboratory at Natirobl. At 2 recent meeting
of the Dirsctor of thip}résearch and the officlals 1in Kenya it wag

agreed that the Kenya, Somernment should make an extenaion to the

7

laboratory in Falrobil to make provislion for cehamical 1ork req ired

in comnectlon with both the animgl and human nutritional work being

done in the Colony.

Certain problems 1in connection with the growth ani mineral
content of pastures in drought conditions ehould be investigated.
Fundamsntal work on this subject 1is being donse at ths Waite
Institute in Australia, which has a grant for pasture rassarch
fromgthe Empire Marketing Board, It would be convenient to basg
any Kenya work of this nature ong;%g;Waita Institute as there is
8 ¢loser similarity bestwesn the climats and soil conditions 1in
Australia and Kenya, than between those in Kenya and in Scotland.

If these arrsngements were made the sxpendlture on the

Kenya work which”would fall to bs charged againsat the grant mada,s=

by the Empire Marketing Board for work under the supervision of
this Sub-Commi ttee, would be limited to Lthat involved in pracggﬁﬁjf

S
field work. 'Tnis would leave about the half of the present g?§:§§
to be expended on the other linds of research indiceted above,

which should bs carried -out morp economically in Scotland.
= ==

.



To enable the work to be dons in Scotland, it would ve
nacessary to take a lease of g small sheep farm in an area in the
West Highlands where thers 1s a hlgh mortality amongst the sheep.
All the experimental work which 1s .at bresent scattersd at a
number of centres throughout the West Highlands, could'then be
centred at this farm whers the workers would have complete control
of the animals and of the management of the farm.

If a systematic attack were to be made upon the problem of the
infiuence of diet on the susceptibility to disease in gheep, 1t
would be necessary to secure the co-operation of baceteriologists
and ¢liniciens, The Animel Diseases Ressarch Association for

Scotland will probably be willing to co-operate in this work. It

1s hoped also that as the subject 18 £ zreat importance in human
medicine, the Medical Research Council might agres to be assoclated
With in the investigation and to glve assistance and guldance.

Concurrently with the experimental work, a review of the
liverature should be made to bring together all the information
bearing on (a) the influence of nutrition on the incidence of
disease and (b) the role of trqces of substances such as zine,
manganess and copper in nutrition.

« The close contact which has been maintained between this
work on low grade rastures and t4g§§ork at Cambridgs on good
pastures would be continued, and the contact bstween the Scottish
work and that at Aberystwyth which has bsen made during the past
year, would be developsd, -

The preseitt’ grant from the Empire Marketing Board, 1If e
continued, would be sufficient to carry through the above achems )

- P i
of work, . Tlmdhe

Rowett Research Institute,
Aberdeen. . -
lst September, 1928.

(sd.) J.B. ORR, T
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Copy of a letter dated March 17th )9zs8,
2y === ERR0 cterch 17th 1928

from J.B.0rr to the Chairman.
e VIT 10 the Chedrman

hzirobi, Kenya.

l4th *arch, 1928,

Deur iiajor Liliot,

The following report is sent to Yyou as Chairman
of the verious gcavitteer interested in the lenys inves%igations,
for your persongl inferzation, 71t hes been drawn up 80 huriied-
1y that iY is not Tit to be submitted as an 0fficial report.

I visited the various centres where work is being
done and hrave nrad repested discussions with the workers sent
out wnd tre bermanent officigls interested in the investigation.

At the reéquest of the Governor = Conference was held
tc consider the results of the “orik. Those vresent were the
Coloniel Secretery, the Director of edicul and Sanitery Services,
the Aeting Director of Agriculture, the director of the Veterin-
ary Leseurch Department, and the Settlers on vhose sstates the
feeding-y;erimean with animals ere being done,

A rerort of the animel work was drawn up for the Con-
ference; g Copy is attached, ThHe rerort on the medicel work
v&s rcade orally, 2 copy of the minutes is enclosed. 4 detailed
gccount of the medicul work is being dreawn up by the Director of
..edical and Sznitvery Servicas, who has been in claose touch with
the work, and will accompany this report.

Mhe mein uoints of the reports sre;-

animelg;: the feeding tes‘s ut seivesha sre negative; the tegts

et the ciher cenires gre deriniteiy bositive. This is ip accordance
With what would te exrected from the enalytic dets from the
bestures,

Tield survey shows =« nar<ed difference in
T T ES R N . - N

the diets fuye and the Lesai, and a difference in the
Fhysigue and xind orf dliseases prevalent in the resrectivs tribes.

The latorstory and ¢linical work has vielded interest-
ing results, the rractical significence of which for Preventstive
wedieite ig ip 80X¢ cuses not yet clear,

ihe o,inion of the Conférénes seened to be that the
results of the work on animals is of considerublc economic im-
bortance, and tist op netive dietetics of potential value in
connection wits t-e rrevention of diseese and the improvement
6f the physiuue of *ho netives,

It was ungnimously agreed that the wory should be
continued and if porsible extended ¢spscially along the lines
of the prectical-egpliestion of the knowledge boing eccumulated.,
It may be expected that the lenya Government will neke = request
for the work to be developed under the continued general guidance
end direction of the present techniecsl comrittees eppointed by
the Civil Reszurch Council, and will offer the continued cox
operation of the locsal officials, inereeased local facilities
end o grent of money teo enable the work to be extendea,

1. .
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With regard to the completion of the investigation,-4 Lf
the work with animalg is clear and straightforward, the rasults
are in acoordance with those which have already been obtainea in
Britein, South Africa, Austrelia ang New Zealand, end the mein
requirement is to demonatrete on = larger scale the application
of the informetion galined, The Programme for the immediste future
is attached,

fith regard to the wedicel work, I have arranged with
the Director of Medical and Sanitary Services here thet Doctor
Fosgter and Doector Henderaon should continug thgmdnvestigation
along the lines indicated in the medical repof¥t attached vntil
the late autumn of the present year, when thHe¥ will have campleted
tWo years work., They should then be brought ba to the Feowett
Ingtitute whare the mass of data will be analysgéf and put into a
form in which it can be considered by the dietd ¢scehg-oommittee
of the Civil Research Committee. When that committee hag considered
the information collected, the question of the desirability of
continuing the work, the linesg along wkich it Bhould be continued,
and the meens of having it cerried out, could then profitadbly be

‘

In corelusion I should 1like to state that the whole
investigation hag been carried out without eny hitech or friction,
the parmenent officiels here have co-operated, 6speclally in the
native dieteticg inveatigation, 80 keartily thet it is difficult
in meny instances to determine what rart of the work was done by
the workers gent out and what part was done by the officials here,

The success of this long range research in which the
scientific amspect of the investigatig s controlled by the
c¢ommittee in London ig Worthy of not& in view of the attompts
being mede by the vari¢us ccumlttees in which you are interested
t0 organigze ompire research on the lines of having existing
scientific informetion epplied quickiy to économic or health
prodlemsg.

Yours faithfully,

- J.B. ORR,
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REPORT 0N T:[VESTIGATIONS ON NATIVE
DIETEICS BY THE DIREGTOR OF MEDICAL
JB@&;H@E@HQ@&-@NX&_

Dirsctor of Medical ang Sanitary Services who hag been in eclose
touch with all the diffsront asgpects of the investigations.

It will be remembered that two Officers were appoint-
ed from England, one for fleld work and the collection of
information regarding dietary hebits and customs and their

The basic reascn of the ulcer investigation wesg that
it was considsred that the large incidence of nloers might be g
result of sSome ‘dietary deficiency. The collection of inform-

One of the conditions attached to the investigation
was that two Officers should be supplied by the Government of
Kenya for work on the general problom. The Kerya Government ag-
reed and also 8Xpressed itsg willingness to defray the local
expenditure in conneetion with travelling, hoasing, etc., of
the Officers eppeinted in Loondon.

Dr. J.M. Henderson was selected for the wlcer investi=
gation snd Dr. J.W.FPoster for the field work, The last named
was employed for three months prior to sailing in an examination
of the literature in order to obtain informetion as to dietary
hatits dmong unoivilised races which might indicate thet special
measures had been evolved in order to cope with deficienzies in
the hineral constituents of the diet. Dr. Henderson arrived in
Kenya on . 1th November, L1926, and . Dr, Foster on 19th February,
1927, CTE

Necessary re-arrangements in the Medical Laboratory at
Nairobi had been effected prior tc Dr. Henderson's arrival, in
order tc accommodate the eXtra worker. 1In addition, plans had
already been got out for the performance by the Kenya Bio—Chemist,
Dr. F,C. Kelly, of metabolic experiments to be carried out on &
large scale at the Nairobi Prison. With every assistance from
the Prison AuthoFities Speclal arrangements wers made for the
cooking and distribution of food to the groups of prisoners gel-
ected, On the retirement of Dr. Kelly the work was taken over

g




2y Dr. D. Harvey. Tie ccllection of material and the adrinis-
tration of selescted addivions to the dietls of the subjects

srvloyed was the direct resporsibility of Sub-Assistant Surgzon
Jazir Chapd of the Kenya Servics without whose help the expe;i— :
wents could not have been the succsss that they wers., 1The resultg |
0f ths eXperiments will aftercaras be described. |

On the arrival of Dr. Fester, Dr. J.C. Callanan of the
Kenya fervics was detailed to accompany him vo the Kikuyu Reserve
ani to be in charge of the party. The general plan of the field
investigation wes discussed in Heirobi end & form for the re-
cording of paysicel measuremnnts of indiviiuals was devised ana
wuopted; it has € not bezn found to re re modification.

i Reserve occupiad
$ were examined

=} 2 & larges mumber of
ent Cospatehed to Nalrobi

ToUr moni: i
anl thelr paysical mew-~ure
scimens of focd-sh

¢nes arter piups tazs o atory they were forwarded
Tor analysis at the T Rasen nstitura.  The lavestigation
iz the Kilkuyu Resere was T entirely urociompenied by restless-
1@86 and uneasiness on the part of the nuti- s out the cmount of
informetion which v ed ¢nd the emount of material coliect-
cd refiects greet ¢ oth the Officers coernceraed.

Wt
specimens o «
ves not compic
ceferred for & tirme in

collection of informetion, {oodstuffs ang
d mireral springs ina the ¥ikupu Reserve
Gcided in Julr thet this should be
g ¢ .7e of tro weather
erve 1o the ccllection of
iysicel statistics of the populaticn and into :tion as to
wietary habits. 1t has to be remembired that duri the months
cfllareh to July the rAiny sesscn renders communicaticn elmost
Lpsssible.  Cwing to tae soattered nhture of the ropulation of
J000 in mn area cr 14,700 square miies, combined with the dif-
ficulty and cost of Transnort it was decided that one Officer
oLl zneule underzale tog work irn shis District. Dr. Foster aco-
‘T2l y procecded bty himself.

Teon™ 1 and arustrs awe it wouid be undexr
teen renderel still mere so from the
Feot that owin drought which has obtained during the
yesr tas wopuiation hus migrated and is still migrating in a cen-
uslo senrcn tor water and for grazing for the h-ords. Moreorer
e vhole menial attitude of the Masai has been cue of anxiety
&8s to" where tlc s essary facilities might be obiained and little
1uterest could te aroused in anything else. In spite of the
tifficulties envmerated a large emount of most usef™l werk has
Leen dore., but iv Tteioms evident dt the bteginning of February that
thie sxper W1 mouey aren T tie Masai was not being
attended by resuits wnich could warv ¢ 1ts ccntinucnce under
existing conditions. Dr. Foster accordingly left the Masai
Roserve and returned to Kikuyu where he resumsd the collection
of specimens of food-stuffs, salt licks and minsral springs.

A

On aryival in lairobi Ir. Henderso., by arrangement
7ith Ir. llassey, the Senlor Medicel QOfficer, was allotted beds
in the [ative Lospital and such ulcer casss as wers requirsd
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were placed under his scle charge. Special arrangenents for
the feeding, addition of Supplegents to the ciets and treatment
of the cases were made. In sddition to the chemical and clin-
ical work which was required for tho study of the ulcer cases
and which was performed by Dr. Henderson himsel?f, certvain other
lnvestigations were recessary and were performed by the various
members of the staff of the Medical Research Laboratory. These
included bacteriological investigation of the ulcers, the
Wassermann re-action of the ceses and clinical laboratory work
for the detection of Protvezoological or helminthological
parasites. A1l the Leboratory work boin by Dr. Henderson and
others came unéer .ths direct charge of the Deputy Director -

of Laboratory Services, Dr. W.HB. Keuntze.

The metabolic experipents indicate that the prisoners
at the gaol are probubly suffering from a deficiency in calcium.
The mejority of the casas, particularly the growing boys, showsad
elther a definits negative btelance in this gconnection or a
very small positive one. The results coincided with the anely-
868 of the diets, which showsed a celcium content of roughly
ore-third of the gensrally 8coepteod optimum, althcugh they were
satisfactory with regard to the cther constituents and probably
more satisfactory than the oréinary diet in a reserve.

The field investigations by Dr. Poster in the Kikuyu
Reserve and such analyses as have sc far been performed at the
Rowett Institute tend to confirm these findings, while it is
clear that resort has been made by the natives to sources of
caleiur whilch sre not obtainable in their ordinary food-stuffs.
The results of tke metabolic oxperiments-.are contained in three
pepers wrich have been writtern conjointly by Dr. Henderson
and Dr. i=2lly,; these, it is suggested, should be published at
an darly date. <Considerable sconomic importance attaches to
these results as it appears clsanr that the ordinary food-stuffs
of the country ere norm&lly deficient in calcium and that some
rescrt hos to be made to an accessory supply of this mineral .,
It remeinsd to be considered whether by the additicn of some
cheap form of celeium to the diet of the employed native out-
side his own reserve, physical improvement could bs attained or,
a8t any rate, & lcss of physical efficiency preventsed. The |
guestion of an Aaditicn to native diet €enerally will require
to be considered when furthsr information has been collected
as regards the actual position in Ins reserves,

N ﬂ}

It was decided to perferm a further metabolic 8Xperi-
ment in tine gacl to escertain the effect of an addition of
small quagtities of

fa) poviered chalk7 and
(t) powdered bons peel.

These scubstances were sclectsd on tcecunt ¢f their cheapness
end from the fact that they could probably be added to the
diet without causing ary great disturbarce either in the mind
o: % laboursr cr in the economy of the ferm. The results to date
tend to indicate thet™the addition of either of these sub- ‘
stances is followed by e considerable retentlon of calcium in
the growlng bcys on whom the éxperiment was conducted and who

N
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were previously on & very small positive balance.

During the course of the matabolic exporiugents an
interesting and lznoviant point emargzed. The eliltion of cod
liver oll to ore of the groun: wms not fournl te Le followed
by an inerease in cgleivm rodcatien <n i° atsence of fn
additional supply of that mincral. Anoiher gmonp or an adiit-
lon of & minarel wixturs withcu: coq liver oil was Zounl to
be retairing calcium. Eoth groups wore exposed to cimilar |
conditions and emounts of sunli.i- y '

Ihe invertigetion into tre natiology of uleers has .
so far preduced littls in the wey cr positive evidence of any
special deficiency. It Is clear however from data which have
been collacted thet syphilis , Yaws or maleria are not the
cagual featcrs. Thore was found to be distinct delay 1a.the
suger tolerance culve but this was pos confined to indi-idaels k
suffering fiouw ulcers. 4 similar observation was made in
Indis in comnection with dereal-sating peonle. The persentage
calcium content of the blood in ulceyr casss varied bewsesn wide
Limits: the average, hcwever, was not definitely less than in
non-ulcer cases. The bliosd phosphorous wag detinit Ly higher
than norwal. The exact significance of the last two observations
1s not understood, it is evident owever that there is disturb-
ances of the caleium and phosphorous metabollism associated in
some way with a disturbance of sugar retabolism as evidenced by
the delay 1in the suger curre. Ther: ves an increase of the
lymphocyte count. Apart from tliess observations little inform-
ation was gained beyond the fact that the subjscts were all
in a state of meloucrition as shown b7 the co-incident healing
of ulcers ard imprevement ir the geraral comdition.

During the course bcth of ths matuboiic irvesti-
gatlions and those on vlcers i1t vas o »avopt that 1y fuoior
of helminthie infos:ntion wes one tia, could not

» lgunored and
was one that might possibly hate & conside:ruble infiusnce om
watatollism gsrarully and particuiurly c¢f calcium.

13

An independsut lavestigation conductad et t o
tims showed thet an inTestation ULy taenie of growing v-vn 1r
Quead vaery consideratle effects ou the general nutri.icas
conditign. Infermatics 1s being scught with regard to tl
on adults, e possible effect of helminthric infestetion is
cbyiously of such importance thet tre part played ia the nutrit-
ienal problon must be clearvd up before any dafinite conclusious
can be drawm. It is proposed immediutcly t: undertake a nmeta-
bolic investigation at the ¢usl on priconers iafested with
intestinal worms.

tho possible Tnfluence evercisad by
mtriticasl condition & particular
sions. It has been suggested, and
proight forwsrd nosuppors,
v influenced by the
 rada o ascertain
in ‘hls connec-
bring conducted

1z esnueocvinzn wi
helminthic infestation <¢n
pcint has erisen on sever
a certain encunt of evid
esiatic
matritional coundition. Ao enleoavaons
avideunc~ in support or otnerwise of t.
i Tl feeding expsriments at Moio an 2
ey thrsw considers®ly night. 1a ihe .0 gomerimants
sheep Ars being grezed toso Snothe sume pusturad, somse
~eeliving supplerertary feeding i crder to bel .o up ueficiencioes.

oo n
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Tbe Veterinary Department, between whom and the
Departizent taere hys been co-operstion throughout the experiments,
has detalled & heluinthologist to investigate and conpare the
incidence of helminthic parssites in the different groups,

The dats es regards the thrsicael conditions of the
cgsal and Hizuru nstives sre or greal importance and interest,
althetugh statistical enelvsis hen Lot Fet been efrected there ig
Liztle d:rubt 4that tne Lssei generally ) more particularly the men,

céller nutritionsl conaition than are the Kikuyu. The

are in te

folleni ble, Lindly preparecd by the Statistician to the
Soveruosrs! Jonrerence rrom tne dats collected, shows the figures
oblalined froc e randon suzile of llasei and Luyu me. between the
ages of 17 and 5C:-

reighv., Dynancmeter. Chest.

————l _— T
SUOHikuyu men 7 RTt, 4 ins. 109 56 31,6 ins,
180 Lnasal | 30 Lft. 6 ins, 128 7% 33.1 ins.

It will ve Bered that the inoai live largely on s diet of

S lecd of whieh 2ilk is en inipertaat constituent,
the Hiluyu are restricted very lurgely to a vegetable dies,
i fusces ¢ culoiun are whet might be terzed

“iv wental conditicn of the two ruaces
s-nersl thysiceal cenditiorn.

“res regaruing tne incidence of disecase tend t.
H tre conmon among the Kikuyu and
: that tribe are COmperg-
laints among the Nasai,
section orf adultg, & "rheumntism®

i latter ls cire among tHe Kikuyu with whom
1 Tule,

rliest report by Dr. Orr a8

erally of the ¥ixuyu young

© the young men. Zvidence has

tends te show that the girls end

oddet richer in caleiun than d¢ the male

C 'rlues IF this be sconrirged 0y the chemical

Gleérved difrerences be ween Jruhg pien and young womer.
urel sonbtratios comgsrable to the rezulis being

Sraeiws rieh susstunces undar experimentgl
Sthe ot

TElve

la6 of the investigation are of

Jteervations BEFesr to te falling
fne sncther, t 1s intaresting
e results of *he werk cn
2h the Medicsl Derartument b
°n nativ¥e dietetics repor.oed
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REPORT FROM DR.J .B.ORR.

The Rowett Ressarch Institute

Bucksburh, Aberdeen . %
12th January, 1527, %
:
;

‘Mejor W.E.E1liot, 1.p. L~ :
Scottish 0ffice, o
London,s.w.1.
Investigcation on Péaturés
Beport by Mr.irfﬁur arIcEfon.MTK..B.Sc.(Azri)-

¥r.Arthur Crichton was sent out from this

i e

PR,
Aty

ﬁbf,

Institute to Kenya in August last to make the neceesary

AT

local arrangements for the field work to be carried out

there in connection with the above investigation. x
He was instructed to vipigﬁgglestine on tﬁe %
retum journey to meet the Director of Agriculture ang :
the officials of Tel-Aviv Station and discuse with them f
the advis&bility of having an investigation on the
mineral confent of pastures carried out ip Palestins.
The report from lMr.Cricliton shows tha it has
been found possible to get the field work in Kenya begun
in accordence with the scheme approved. The complete

SRS 41508 5,88 t4on, B0 the xmt montyly reporte
samples have already arrived. Thie is eminently
satilafactory as it was consideTed=hrobabl e that local
difficulties would render some parts of the scheme
impraoticable.

The report on Palestine seems to indicate that
the problem .ofithe mineral content of paatureé thers is
overshadowed by the wider problem of the provision of a

sufficient supply of food for cattle during the dry

- deason




Beason. Hence the repedrch.work re
is at the present stage at least, 8omewhat. different

from that being done in Kenya. It iq evident, however,

that the practical problems of anjme)] nutrition in

bear upon their 8olution.

Cyprus seems to Present a defipite Pproblem

on the minera) content of pastures, Provisional

preliminary arrangements for Carrying out an

investigation were discussed at ap interview wity

¥r.Roe of Cyprus.
&

Copies of Mr.Crichton' g Teports are herewith

submitted for your information, -

I am, stg.

(8d) J.B.0RR
DIRECTOR.

o A e NS
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REPCRT OF MR.ARTHUR CRICHTON ON VISIT To KENYA.
The Rowett Research Institute
Bucksburn,
Aberdesn
11th January, 1927,
The Director,
e Rovett Research Institute,

Bucksbum,
berdeen . .

I beg to submit therewith a report on my
visit to Kenya Colony with the object of organising
feeding experiments in connectioy with the minera]
content of natural pastures.

Accompanied by H.Gumn, M.A.,B.Sc.,b.b‘c.(ﬂgri)
Hons, the officer ip local charge of the expefiments in
Kenya, I Left London on August Z9th 1926, and disembarked
et Mombasa on September 28th, 1 Ifgmaﬂiged in the Colohy
until November 13th 1926. The othey shree workers,
R.W.Farquhar B.Sc.(Agri) » JoAnderson ang A.Tosh sajled
from Southamptor on September 17th 1924 and reported to
me at Nairobi gon October 18th 1526,

Twenty five tons of special foodstuffs mere
shipped from London ang distrituted to .the varjous

experimental centres. Considerabl s difficulty wae

“experienced in clearing thie meterial at lombasa ang

delay in transporting U coumtry. In this, as ip other
matters of transport, in the prqmion of upparatus ung
Govermment dips, ete., in help in the movement of stoci
and in waking the path smooth ip many other ways, I
received invaluable assistance from the Jirector of
Agriculture,_y;p,Hon.Alex Helm, and his staff. Local
difficulties which for some time appeared to be

insuperable wers finally overcome by means of the energetic

. . Co=operation




It ws found possible to arrange all the

experlments on the approved 8cheme with which 'l was
Bupplled- Approxzmately one thousand animals will be
used in' thess tests tovbegin with. A detailed surmary
of the éxperlmenta i8 appended herewith.-

Three tours of the experlnental centres were
nade by me and before leaving I was satisfied that the
tests were either actually begm or ready to start.

Arrangements ¥ere made for sach worker to
submit a .monthly report. The first reporte have now
arrived, from which it appears that the work is -
proceeding aat1sfactorily.

/  Satisfactory arrangements were made for the
collectlon of the necessary samples ‘5fPasture for
analyslﬁ from the different, areas. The first of these
is expected to arrive at any time,

‘ A gketch map is also attached showing the
location of the experimental centres.

(bgd) Arhhur Crichton
Hlead of Anima] Husbandry Dept.

X Not yet forwarded.

~
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~ ENCLOSURE To MR.CRICHTON' § FEroRy .
MINERAL CONTHNT OF JAT:

URAL PASTURES IN KENYA.

SUMMARY OF FEEDING EXPERINENTS BEING
CARRIED 0T oON BFHALF OF THE ABOVE BOARD
BY THE ROWETT FESEARCH INSTITUTE. )

Place - The farm of § K Wateon, Bsq, Doonholm, Nairen
Officer in Charge - J.Anderson

(1) Cow B¥periment - 4g ~rade Ayrshire cowa divided

in three groups.

Group 1 EControl - Basel Ration .
" g (Experiment) " "+ Minerals
" " + "

" n

+ Protein
Records to be kept of milx production, health
and fertility.
(2) Calf Experiment - Feifer calves. firom the cows on

experiment (]) above, divided into 3 similar
gToups. Records to pe kept of health ung rate of
Brbwth .

Place - The Goverment Farm at Nanora, taivasha.
Animals and Labour Supplied by Rt.Hon.Lord Jelamere .

) H.A.,B.SC.,B.SC.(AgriC) Hona.
(1) Cow Experimen@ - 456G

. into 3

(2)

Officer in charge 4.Gunn
rade shorthorn cows divided
groups.ste. a5 i (4) (1)

Calf Experiment - Aa in A?FEJ

(3) Sheep Fxperiment . 150 Grade Merino ewes with
8ingle ewe lambs divided intg 3
T e ey

+ ¥inera
" L] + "

+ Protain
pt of healtn and fertility
of the ewes; health, rate of &rowth’ and subsequent
fertility of the"lambs. ’

groups

"

i

+ Recordes tg be ke

B R A e T T
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‘ Fos 1
o] Place - Nakuru ‘ownehip land ‘;E

Animals supplied as follows: 84 oxen by W.J Dawson, Tsq,

ljore.
) 40 grade Shorthorn steers by Rt.Hon
Lord Delamere.

Officer in charge - 4.Togh,

(1) Bullock eXperiment - 84 oxen and 40 grade shorthor .
steers divided inte 4 groups. -

Grgup 1 (Control) - basel Ration (Pasturs)

2 (Experiment) do. + Ninerals A
"3 o do. + Finerals B
4 do do + Minerals _,

Place - The farm of Powysland Ltd.at Keringet,”olo
Officer in charge R.W.Farquhar,B.Sc.(Agric) )
(1) Cow Experiment - &0 grade shorthorn Cows divided
into 3 groups, ete. as in A (1)
(2) calf experiment - Ag in A (2),, =
(3) Sheep Sxperiment - is in B (3)
(4) Pig Zxperimental - 1 gilts divided into 2 groups

froup 1 - Basel ration
" - do. + minerals

Fegcoris to be kept of health and fertility of
- 8ilts and health ang rate of <rowth and subsequent

fertility of their progeny .

I NOY VRPN gy o

HAIROLT,KENYA COLONY

7th November,1926, -




