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3 ‘*wi‘th he Boarq £
“ih consultstidwifith tha
g‘ére.nt Of inoremeptis;d, saiar
oGl

dra:t'y stat atipress
vestiga»tions in ienye; on
B 1ons:ry semntde

trali 1 f19 h

. 0f per onal]g inaﬁe tino thert
‘ re—az'ra.uuin;, the = ar;mental tests in
parf;icular,

} G drrangeme ts will be nage by tnm i e.rtr:;ent‘ t
i copies of the Bhorter pa,ex amansmg t}’ae mneipa 0
: 7. .dieclosed by 'thp-s avch.ol.the literature ox sutritidn o the
- -yominions pitidetor tris smiggion to the’ ominion .oveznmants!
| _tho”Thdyn Otfide.dor trerbmission T6™ the . overnmest 'of India, fo, th
IS0i%1 4o 881 transmiseton to the  ov.xfmenlsy of; t/.xaw(,cianiea
jfdenctes to Which ihe. ofizinel L uestiomeite (C.X,{u)6)”
t wWas- 'sent, end to the .oréitn O dte dor tremsidsgibd ta the E
 Governnment of-the ouéaa. k he” peper’ cmoor."ins thi: résults gt the |
_' sga;:ch of the literafure of nutsition, wf which oi,
’ réferred to.above 18 & suimary, will os epmsanic tou o icantialﬂy
-by the iirector of the’ _saearoh. .to the hegds of- Institutns worling,
a : on mutritionsl ;n'oblems in L,amaﬁa ' uatre.‘!.ia, Louth Irloa sna- Ile'v
(.aaland. . N .

6. T amyo add thet L@ﬂ Balfonr{ooncu:s 11;« “the viaw e..prqssad ;
by the 3ub-gobmittéd it the ques,t n vhéLher the Tebult/b o;i the
. . invesfibption B’hOqud 1 4 ’

‘Seerekeryy e
it es 61, 1vil .esearch.




: .I INTRODUCTOBY
3 . AT + their meetmg held on the 8rd July, 1926 (C.R. 2nd Meeting,
¢ 2), EHe Cahmitten ‘ft Cnnl, search. appointed the following Sub- 4
Y 0 conmder “and reportion thie’ theml Contenit of Natural Pastures :— .
S Major Wulbér Elhot M.C..M.P., Pnrhamentnry Under-Secretary of State
; ;- for Scot}und (G’hatrman) =

- Sir A, ‘Hll, K.C.B,, F.RS., Chief Sclenuﬁc Adviser, Ministry of
A Agnculture ‘and Fisheries.
K v BirRol vt Greig, M.C., Chairman of the- -Board of Agriculture for Scotland.

- Sir L. J. Kershaw, K.C.S.I., C.I. E. Assistant Under. Secretary of State,
HEA .+ Indig Office.

/ 4"_ Mr. Maurice Headlam, C.B., Assr't,am. beoremry Treasury.*
‘ ! Mr, C. J. Jefiries, Colonial Office.

: [ Sir’ %ValmrlM ‘Fletcher, K.B.E., E-R8,, Seuemry, Medxcnl R%enrch e
3 % ounci . o
F su' Thomas Middleton. K.B.E., C.B. (omnusawner. Development \_
l . -Commission. S
1 : ’i?rofossor T. B. Wood, C. BE Profcssor nf Agr;cnlcura\m thé University %
, ) / Jof Cambridge. o
'; R My, A. F. Hemming, C.B. L A»sxa); nt'Seerdtary to the Committee
i . ’ of Cwll Rcsearch Sacretary' tosthe. ‘Sub-Committee.

. .2 ~0n the 23rd Sej tember 1925 wa preseprt,ed a first Interim Report
‘ P (o ’R.r (0)6)-govering 2 Memorindum Elvmg the substance of the sclentific results
Toat presam.( nuhleved and containin ‘(:éutwmzmrsxm indicate the lines on

. ...  which farther ' information_was emred recommended that copies of the
B Momul'undum shonld be communicated to the India Office, the Dominions ‘Office, the
. Golotiial Officy, and the-Foreign Ofﬁce for caininunioation to the Government, of India,
 the Daminioh Hud Colonial Govemments and: the Government of the Sudan, who
‘shouldl be alked'to forivartl obsarvationis: aﬁﬂ replies to the questions submitted. We
further reported thaty.ds . result of ouf ‘representationy, mmngemencs ware, bein,
made for Dr. J. B.: rr., Jof therRowe{t Basearcly Institute, 60 vmt. {uﬂi A.ﬁ'lcn— }m
Kenya in order to con!er‘ on !.lgn opot thﬁ the Jotal aythorities.

IR
A

: héld on: lhe H2th. Oatober 1625 ((‘R th! Mea&m
Conclumon4 this Commiftesiof Civil Ressarch apf roved this Beport, copies-ofjychich

. weye forwar od i pocard ﬁhqmthb@xrvrecomm ations to the epq:t.ménw{mgk
for; t,runsmssxon to ha(3overnmient 'of Indm tho [’lommwu nnd Colonml g

i A

olic a«u(gcewed to the eétzén;za
¢ hiig; yisit ta:Sotth: Afr
'thi
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wai-one of great ecnomio jxi;porﬂé.ﬁée: 1 als
fort, if w_eﬁ directed, waslikely, within a relatively short
mation ofspragctical value to:the Animal Husbandry Industry

pril, 1026, we submitted a Secon
setiing bufithe facts which Hnd:hes
outlining _ thesinvestigations ; which we * Fddomn
immediatély. Our principal recommendations i
tollows ;— .. I

(. ‘That practical, investigations shiouldibe carriéd i

.. Colony'i D?eﬁdency‘with 8 view 1D ascettainin
\ -. the mineral deficiencres can be determined
" prevented. e R
(b.) That the most suitable site for this investigat on'was.Kenya. -

{c} That a minfmuiief four bio-chemists"ahionld be engaged
Great Britpin'oud two field workers in Kiénys. . .. ¥
{d.) That a spetia} worker should be op_lﬁl‘ yed o carry-o
soientific literature and to arrange the'informatis:

. form. . .
(e.) That o finapcéial programme of from £5,000 to £1

to ems;ouﬁ:ﬂswmk recommended in pnragr Rt
the undersisinding that &y effortilionld be saoure;a fin
tribution towards the cost of thiswork fro Govyernment, .
{f.) That the Committee of Civil Research shoiild-recommend ‘the Sécretary of:
R

State for Dormmion -Afairs to lay ‘before the, Empire Marketing B
(then in process. of béing formed) for their;fuyoittable consideration;
propesal thiatun grant of -£10,000 sliould be-made from ;th
arketing:Board te cover the cost of the invest ;
(a) to,(s) above; and that In the meanwhile the-ly
to duthorise an immediate advance ol £1,500 by §
for Scotland to the Rowett Research Tustisute, o )
it shonld be recovered as an A ﬁrqpri_ation—in id from any:
subsequently received {rom thd Enipive Morketing Baard, i
. (4. ‘That the Committee of- Civil Research should appotnt 4 Sob-Lommittee 1o
vonsider the wedical questions in regard Kvpative digtetics dibclogell in,
Dre-«@rr's Report . v o w .
a1 That vapies of Dr Ort s Report on his visit to Bast Africa, witha précis of” "
the ruplies to the guestionnuire, should be communicited to the Govern-' .
wmept of Tadin, t{le Dominion #nd Colotiinl Gavernifnenits “and the =~ F
Government of the Sudan, for the information of thij¥ tehmicil-offiders.” £
6  This ‘Refdrt was approved by the Comntittee iifﬂﬁi!ij‘j;% Reséarch at the {
meating held oft the 28th April, 1826 (C R./10th Meating, Contludion 3y t'eB)_s wir)o
ie Direotor

at onde tnken o carry out the various measyrpes recpmpended,  Dr. Urs
f the Rowett*Hessarch Institute, Aberdee; iwaspgninted Ditac
1ion and a mewber of our Sub-Committes. Stafl: forithe"fe d

selected and-giyen a three-tonths’ course of, qgecinl_ traifin
to proceeding @ Kenya.  Two «pecially qualified workerg wen eni
the search of the soientific Iiterature. Aggrant o'f.£10,00% spie
authorised from the Empire Marketing Fund when th ]‘g‘n ire“Ma
wngl"«-nnstimled Copies of Dr. Orx:ﬁ,s’;ﬁepurt‘ on 'hiyyiaiﬁj:m,v onya’snd.al)
the replies receved to the originaliféstionnaira Were forwarded to the Dominion:
e Colbnjal Office, India Offige’ and Foreign*Olliee] for transmission respectively,
to the Duminion.and Colonial Gavernments;the Governmibnt of Tndia and fhe Govorn-
went of the Sudag” © ! frh . . RN
7. The Research ;ru;tyl -co’zgs_xstfgggsfﬂfq
i the 25th Angust, 19! 6%, nccompantedby M
Hushandry Department, I{b“'ett‘ngearéh I
start of the work in Kenya. l‘(;'%né?m reldtjiong
sarty with the Rowett ResparcitInftityte, 16w, ¢
;xﬁlb;;‘unlpl?ﬁ of pastures Wwere fofwiyded fof ”};%Is : BT
v bEy 1927, Mr M. Headlam;CJB579hg Tepreserited the Teomiury!
Sub-Committee was appointed Uomptr,nller-éppéml. N \onin Debt. Office; ang hi
‘place wae taken by Mr. A P. Waterfield, CB. e X

!

T " in the.minerals believed to bs deficient: in the pastuteé. -In some-cns:

n future conduct of the work.

ppeared to; g promisingTth
ecided: to submit. tosthe C&:mml top, of On
“with certain recgmmiengations

22nd Noverhber; 1927, %e
following Report on -them, to

-
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i

hlem gg‘.h‘.pgﬂ%m Kenya was to detprmirie whethiat .
ool {; essehtial mineral nutrients, andif 'Y
wnalnotrition and;\lq“’"]‘jx;‘é:dnetiv ¥ 3

: Ll RS K

Al

Instittite, where - their, domposition has bepn determ
énnlysis: R B
i.):Feed’ng Ezperiments jwith grazing am g
7 “bewn carried oav with varions kinds ofgrazing
i+ 7 “districts referred to abave' from \ivhx‘c *hg’ﬁlpf[eq postures have
.. collected. The material fed consisted of @ mixture of -ivorgdnic saltgr

s proteim:rich substances were added to the mixtare ay the pastares:
: ki believed-alsa to be deficient in this substance. -

(li.,\ Work in ({'reat.Britn.in. x

12. -Concurrerntly with the investigntions in-K$iya, feeding tests on more or
. lesa similgplines wére undertaken in Scot%zmd with sheep’on‘farms where the pastures !
. were known to be ‘déficient. - At the sarhe -time the gcientifid, and agricultural
literatitre was peviewed to bring tdgether in an easily accessible foim-all the informa- |
tion bearing on deficiency,of 1ninerals in pasturés and the effect of these deficiencies .
,on the health and productivity of herbivora. ‘ ’ oL

e N . " B

III,—-CI;EMICAL‘ANALYSXS or Kenya PasTunks.

13. Severity-nine samples of pasture have been analysed. . Appendix 1,
Table (A), shows the compositioir of the samples from the different centres, with, for
comparison, the average composition of. cultivated pasturs and good ancultivated
hill pasture in Great Britain?® = - 7 7§ Fo Lot -

T .14, The samples; from! Molo: mf_df‘Nukuru’ gre deficient’ in all the essential
minerals, samples frgin Mglo deing ‘especially deficient in phosphorus. Nakura?
samples ard belioved, from clini¢al pbservations on the cattle, to be,deficient in iron,
but:it was impogiible to collect:sumples under conditions which would enable iron
.de(ermih%}jg{nsltp be made with'dceuracy. - -

oW . N,ox
«7  15%- Thedafa ‘ghowing the <etison
. cumEIeio

;atowi 01 "\"bn:?zte
Year. Thpiost marked fgnhjlrs_ %, :
‘ingiensé in the mineral and protein corite
most marked in the,ood ;pagtures’of, Najvash:
rapidity tithn the podx. pastures of Nkt 9.,
. duringthe rainy season the minersland prateir contexts fall rapidly (
““Tubles (Byand (€)). - - 1 K .
. 160507 -

o

alidnts: §difar cillected:
thtitfpnstu:twéw ’ gt )
; whidh respond £0 riirwiths

nd Molo. "After the period of gro
see Appendix I,

hqt, yet available for the
] s, th
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q! déﬁmte increase in the = -
ﬁhéﬂier the quahty of £

at it woiild be a.matter
feeding tests ifi’'Kenya.
nmental work -on - ‘the. farms
verd relativ
ita

(c )ﬂasryf-‘owf; " o
wing; to.the breakdown in the centre in the”Ath Plains}lt, forred ©
data in regaﬂtlm dan‘y cows is 1ot suﬂ‘xcxen; toenable rep;}‘?t.o be};'J::p'z:%

dlso’toithe fact’
ivi ‘oily a three monthis’ training in expermd
At:one of ‘the centres——Athi Plains—the, armngemgmt.s my
rain, and there gre therefore no ‘reliable dats from this ‘cefitre.
her centres are, however sufficient to.enable a reliable report. 105

mexperlenoe
with animals
" inadequate to’th
- The data f rom

- b prepared. ©

“{a.) Cattle at«Na.Icuru -
: R The object-of" Lhe work at Nakuru .was to det
N ‘”Nal.urmtzv which develops mﬁmlmxﬂs if put fo.g
! foi- .more thim aboup six or eight months, is due tp
- prevente he adgrhistration af i u'u;x saltsi

B 'a’f
£ e.gxﬁdp were:
it h[orzdv, and ferric’oxide td-4n :
werb ;given anlt miktiyres withilower, fofieniral of iron, :uxd the fourt
the dontral-—receised 1 supplements 0 their dw’t_ :

16, "The control grou
::Ho“ed ta lick. freoly;the de has
coticition mthaut anylaigh of disease. jar :groups’ are mwrmedmte
condition betweer th Tol.gronp and Lhoﬂw- x‘et:emng the Fichest | jron mixture.

20. Thé uver}xge fises in weight in Ibs, of the fonr: gmups for the eight -
mantbs diring which they wers under ohservmmn, arc s follm?s )

Control group {no iron)

Low iron group
Medium iven group . .
High jron’ grovp . 4. R L
210 Fhe celative appenmnac of .the control gEowp nnd the }ugh xmn r'roup is_ -
well shown in the plates reproduced in Appendix iV, i
29 Nakuruitis wos belioved to be closely Ltlhcd if tob-identieal; with ush‘
sivkness, and 'the test way based.gn the results of muny: z-curu research by Aston ‘and
his fellow-workers on thia aub?ect in New Zealand, “The results ohtained.in Kenya
nppeaz' therefnro, to confifm the<onclusions, r(,-wl;ed by Aston. e

Ab)y Sheeg . Va

thoie in Kenya béc RSR
rotéing 5 per cent of cod

; I oy of

oductivity<of grazin ’{.\mmﬁs ‘Abstt
: Yxm an’this aub]ecf and:Ale info g:.;or; ‘collet
ttcn up wnhufuﬂ ib ographv .

-Vt —-Rncpuusmnm‘u‘g* .
30 ‘Wa are satisfied from the. r\wuim alread (y !.a ed th

%p tures, &f K u,cw
guppl ememnry‘ feoding of 1 minerali ununa.fs‘~ 2!; ; )
93, Feeding tests on sheep were mrncd‘uut benaficial affoct iy’ preventing Nakuruitis und in mcreasmgt]‘ wite 5
sriawnty. of rem]tla U’%Lamcd is given .ﬁn J‘}ppcndlx It i follows b lbhc weig 1t of the fleevq, ay el
“avernge-gaing.of Jumbs o weight, nnd the average: welg3 it of the. tleoces in sheep . 3 i
“reckiving {d) & mineral inixture and 1by & mineral and protein mixtare, vompiared ; ! e ‘f‘"hé& ‘H”“g';“?«:];de;?”bﬁgluztfgg { :e/‘i: ;
with those-of -:miﬂar nnmmh not Teceiving thew& supplt.mcntn of the natural ppsture: iy AN Jbs. oogt: hI;B’- ﬁengul}y ) ugcc"
‘withoiit ,clim;:e, by : the ’Rnhett Research g

at Molo and” Nzumshﬂ A
The following table shows

v et Iz

. E 4 W (7 mw(hn y 5 Nmmm(y montey 30th’ Sepixjmw. r, 1027, framithe giant,; 5
. N . \»;lg».w Gaia in m&,w \\I;]ug'htol ; 1 d({h Pﬂm i ,Aénéﬁ A
! % i (iala. eobon mmen at arrangemenita: shoitlg
| (m ey el e 2
) ' oy ; twinte;p wd’g(l tfmgﬁ,he fotal expe dxﬁure incutred, pl 72
: vt gl
Chittimronh - l;, Hulx\ 3 i Rt np Proved lv t »Emp:re Market

. Broup fed or.gine st wirtin | M ]
s Grmp fed ‘winera! aud pmu in ;35 I!l the fifst: PIGCQ ’WB cm ﬂe
J{i comﬂ Ll ; L

e ; Y 4]
24A Thc eﬂ'ut of the Addition of m.’ineruls pre mu(.; 3
than w the Naivasha sheep. In the latter the addition of protéin had 19 bebefivis
' effct  This result is in aceordance With the Annlysls of 'the, pastures of these two
districts. which hay been carried out sjnce these two experiments Were begun,” In
the Naivasha pastures there is no marked deficiency of cither minerals or protein.




..that this work s:lléuld be centred g ﬁ(fﬂ

.;\D's'e.bs@"at'Edinbur%h, and thist the"cbod i

and the: Professars of -Baatefiology at Glasg jdinhiirgh, 1 ahoul

Vo invited fof thiz part of the-inVestigatio: 5 developmen ) > th
appointment of fi«b'aq{eriu]bgish We considér also that digestibilityttesty Ehould, I
carried out with pastires;of & low mineral content. Professor Wopd, - RS, (
of the members oF iz Bub-Committes), has undertaken to arrange for this wor

be done at the Nutrition Institute at Cambridge University. A junior bis
will be "+, zed for this work. . PR
33,  As regards the conduct of this further stage of the inyestigati
possible to anticipate indications of importance that-iater .result
to light: 1t would therefore, we feel, be unwise to: défine a rigid; %
Accordingly; we rocommend that in this matter a.wide diseretion’ shoé’l )
to Dr. Orr; the Directar of the Research, in regard to the detailed mathol
adopted provided that the Eperiments undertakén are in corformity.wi
-soheme recommended in our. Second_Report (¢ R. (€) 1), Futt
that the follest advantage should be faken of the faciljties offered
ariso; iy expert dtithorities in this country. —As. rogids an
necessary lewiporarily to‘'engags, we recommend that Dr:.Orx
to arrange. with the Board of Agriculture for Scotlond 10
-tempornry staff within the lmits of the funds ayailable at rab
Ahv-normn) approprifte scales. At the same time, we, Fecommien
completion of oo year's.probationary service from phe date of ng}
staff employed on the field investigations in Kenya shouid: L an
~alary to be fixed by Dr. Ore with the B diof Agrieultnfe.
with afd to the |

sultatiap with the Colonial Qffic
for (Fwernmkpt.Service v Ken
for Dr. Orr €8 visit Austealig enrly in
possible for hitw2g inclide in his programm
Staff hag so Fai-hud an.opportunity of ingpect ﬁg
Kenya. The arrungement wo siggest wijnld affor¢ arie

this to be done, and would enable Dr: Orrdo rearrdnge thie expérimen
particular which he might considei desivable, < Y

84 The search of the. scientifio. and agricultyral literaty
deficrencies nf natural pastures-hivg beén fruitful of féaults of
workers in this field R iment } y
search <hould he communicated confidentially to the heads"of- the-Jnstitat
on patritional problews 1n Canadi; Australia, South Africa and:New Zealt
further recommend that u shorter paper should be prepured summarising th
disclosed by the search of -the literature, and that the Comini HEG g
chould invite the Dominicns Office and Colonigl-Qfficé to comfynicate;t
paper to the Dominions apd Colonies to whom the original giikstionnaita | 4
wis sent, and should invite the India Qffice to commubfedts it to the Goyermight ¢
fridia apd the Foreign Office’to communicate it to ¢h € ‘
‘Fhe question whethér the results of the investigation sl 1. be publjghied;
where and in what form, should, we consider, Ee;‘é‘é%&ixgﬁd for lotér oot
In view of the valuable results optained by the searsh of the litorutiye
that the services of the workers empldyed should bef fetaine §iu’1d1 b
tire direction of Dr. Orr, the Director of the Investigationifhey. s

. ;on searching and epitomising the literature of coghate saient

VI, —SumMany.

86, Our conclisions and recommendationg gy S

{&.) That the resulte alreudy dbtained” fhrough &e i

~ dbficiencies of mineruls in the pastlires of Kenya:

“ that the supplementary -feeding of minerals to

pastures has a definitély bepeficigl effect in. preventi

o Increasing. the rate.of growih/of lambs and the weight bt

* {b.) That the investigation shonid be continuéd beycild. {helparide

) > for.which it has been authoriseds ;ppagidedtt At thetd
“incurred does notexuged the grant g ppioved

Board, yiz., £1W000:in all; . L

Ere




ork s:h}é.iul“d be cengred. ati
igehsg at’ Edinbury hl'3 apd thit

#of 8 low minera] eontent. Professor Wapd, F.R,S. (
‘Committee), has undertaken to arfange for this wor
Toftitdte at Cambridge University. © A junior biotchem:

‘ e :

iR

be dope’ it'the Nutritjon. -
will be required for this work.
43.  As regards the canduct of this further stage of the inyestiga
possible to anticipate indications of importance
It would therefore, we feel, be unwise-
recommend that in this matter s wide discretion. shonld;
the Research, in-regard to the detailed m
eriments undertaken are in
8écond , Repoit {C.R. (C) <
yuld be taken of the facilities offered.in any, partt
As’ régifrds any staff that it may be

g6, we recommend that Pr. Orr should be empowered
with the Board of Agriculture for Scotland for“the appolntment of
taff within the limits of the funds available at ratés of'pay not exceeding
scales: At the same time, we recomimend: that” on the
robationary service from the date of spiling;.

-

tion, it, is H0p v -
that.later .results- may_ bring . -
to défide a rigid pro )

coriformity, witht
11}, Fusther; 'w

“feiporarily to'en

Tths*Dérmal’ approprifite
' completion of ong’

Thi; s Teg&jlr@ the expendimreﬂ'pf the retnaining
¢ Empité Marketing, Board, digbretion sho X
D‘i’g& " scthe ¢ T, . *i .
' : Avfich ey eestigatidr should Yol .,
e o *

e
tgléo dmended 1n our Second
by “{be: Coumittec-of Civil

6" fullest :[e advantage is taken of .
g’a@e@i‘l;'x’x’utﬁo;itles ‘i §eotland and this

PE!
it

o couumuyy X s - L S
(i) to drrange.yith'the Béard of Agriculture for Scotland for the' [
! appointment of ‘temporary staff within the limity of: the: fupds:
uvulilalil_éﬁ@t’mtes of pay not exceeding the normal appropritite
scales; * -« S ,~‘-'“ o
(iii) to urrgilge with the Board of Agriculture for Scatlind, §n consul:
<+ tation with the Colonial Officg; for theygtal_lfg:f jricr ts -0f
poe T salary to the wm%ra,ry stafl at present, employed on, the field
investipations in 3

enya on the'srmpletion of one year's probar.
tiondry servioe from the dite ‘of sailing; the increments to be
fixed with due, regard to the prévailing rates of pay for.Gavern-
ment servants in Kenya; '

(d?) That as arraugements have been made for Dr. Ore to. wisit Australia a:BrIy

: investigations in Kenya should beé givern an increment of
o fixed by Dr. Orc with the Board of Agriculture for' Scotland in con-
sultatiop with' the Colonial Qffice, witli duo, Y
rvice in-Kenya.". We?

“staff employed:on. the fisld

ing rates of pay.
a ot hove been made,
e hope “thaty it o

t:d0 Ke[x,x;‘a. No‘nelpé‘ the :genior
the conduct of the field work in

gard to the preva

-ssible for hiti¥toinclide in’ i programme’:
Aff hag so farbad an.epportunity of irspectiny
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