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5. zr'rongements will 'oe maS0 ly t'hla ,.eper tiqent ;,toVooSiauiiic 
copies of the 'Mioft er pa^ t-i sucmarising the prirtcipal'pointa 

j-i^iedioeeJ by thj ,3 axoh-.of-fits 11 terature oi_ nutrition tb.lhe . 
ilOBjiniOnh'Qfti(5eV''ior tra; aiofsiflion to the',„oiiiniori Soy'erhmai'ts, lo ■ 
lho'''Iafila. P±fii«; ,iAr., UJahaijiasibn t (T th'e t'bvSi'ntuejrt 'of lnai'a, f’o, thera- 
00j;pOTal4'Qi4-i4§i^'St-»S“’transmiafffsn-t.o the 0v^ffmeatbi of. thqV.eolbnies:' ,-'},', 
aha fiS^Bhenofes to which the ,'ori'fnal'^uestiohnaiii) (c.Biif ul 6) '

I viss rs'en.^,' ehfl to the .oteil'n Otiice for ;tiaaaicla8ibJi, to the f ‘:i*‘
Goy.arniaeiit of-the oUfiaai. .he paper'Biiilooiifng .the results qi the f ‘ri 
a^Xah of the literature oi nutrition, of which the sHof-tei .pa, er f t ft 
referxea to .abOTe is a stniJiiary, will oa oqta-tiniosi Be ' ootuicential^y,'. i/,*i 
hy the jjireotpr of the '.Saearoh-^c the hoSfis ,of ■ inatl tut'qs w’arl-lng^ - i.Y-: 
_bn nutritional problems in aanaefe., ..uatralih,’ ,outh frlba and-IJew 
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<)tftiie)Mn6ral Content oi Watnral Pastures.

%4rvti'"5#.ssiy .. .jfiOTaD^ItEPORT.

^ , . . , I.-?^lNTIlODOCTORY. .
4 ^ on the 8r4 July, 1025 (C.R. 2nd Meeting,

' -.7'» .Gonrf^^oJ;.;;2), the Ct^mittee !pf'J (Jivil ./ifc^ogrch apppinted the following SuS- 
;■ Commut^'to con8ider'‘ah^d reporl'onHlid'iltfiiieral Content of Natural Pastures:—

Major,Walter Elliot, M.C.. M.P.. ParUamentary Under-Secretary of State 
• fof:-Scotfand (CAaiman).

Sfr. A. D. HaU, IC.C.B., F.R.S., Chief Scientific Adviser, Ministry of 
^ A^cultiire and Fisheries*

■. SirRol:,rt Greig, M^.C., Chairman of the-Board of Agriculture for Scotland.
»Sir L. J. Kershaw, K.C.S.I., C.I.E.. Assistant Under-Secretarv of State,

. IndiaOnice.
t Mr. Maurice Headlam. C.B., ABsi"tant Seoretary. Treasury.*

: Mr, C. J. Jpffries, Colonial Office. „ ■ ■
Sir Walter M. ‘Fletcher, K.B.E., E.R:S,, Secretary, Medical Research v' 

Council. • • ,
feir Thomas Middleton. K.B.E., C.B., Comniisaianer, Development 
y. Commission. , ’
ferofoasor T. B. Wood, C.B,E.. Professor oPAgricnltur&^in the Univprsitv 
' ^of Cambridge. ' • - '. • : .iV yC .

Mr’, A.. F.Hemraing, C.B.E.,^asiejta'n^Seowtary to the Committee 
of Civil ReSBaveb^-Secrtftar^foVAff 'Si/h-Comr/iift^o.

■■

it -..i C;’-’<•

;
L--.

I

\
\

*2.,'';Qu the 83rd Septembarr 1025. we prMepjicd a first Interim Report 
(Ci^.t■^0)'''0):.qovermg a Memofuudum giving.tho substance of the scientific results 

' at ppesonV'dpbiered, and containing a short j^egiionnair^lo indicate the lines on 
winch .fnr^he'f' information^ was desired. We recommended that copies of the 

' MopiQtonduih 'ehonld be communicated to the India Office, the Dominions Office, the 
,, , jEftddninl Officdiadd tbe rpreign Offipe, for commuiuoation to tlie Government of India,

' r thS'Dbhdflion'tma Colonial GoverBuiients^,,an(i the Government of the jjpdan. who 
c shouia bo ahkedlo forwdifii nhsardatieiistana.replies to the questions submit^. We

further'rejported thatj.ds n. result of our •representations,, hrrhngeroentsjwere. being iv. 
made for Dr. J. B. Orr, ;pf-th^EowettiEt!sCa'rcli Institute, t»‘'vi'8it,Son®’Afticff hnd' V'

; . Kenya in order td confer'bn tl)o spot OTththe lohal authorities. li
' 3. At their';iheeting hbld on'Ihe,,'12th,October, 1925' (O.B., OtK.’^Meetinc,''' 

Codduaion 4K thdCh>minltoefp£Civil Research approYed this Report, copies obyvhiwi ■
•' were forwarded lii'iicdorfi'^iib'fewith^irrecommendatipns to the Depnrtmentfcnit^fl., I 

i for'transmission te'ilm'sGdYernihedt'dt India,.'the Boininiou. and ColonialiSWrra-? '
monta lihd the'Gdvernment of the Sudan. J ■■

. , .',,4. In March l»2(kwe conBideted-the xpplieAt^ceiyed to the
:aiaj“tho.report by Dr.';iIIJE(,f,ptr ,pn'imi'retnim^_foid'hisr,yi3it to'SoUthiAft'iciti'hhai, ...

A':' ■ •'■■.JEdijhi V' Tho’iidorrhhfidp .obhtaihed: iS'these cnniibhiubatiohfcdio\Yed'',tliat ,thfi snhjeot ' Si •'/, .fiftO*

\ . ;rifl060] ■ ■ J

iVi

{

s

. &



- V- ••r-.";.-^. 'iH'.l**....... . ., ' ■ v^, -'-s‘wiM-

#«i
^fJffi,Hie#:tiiig.fierdron.tlie ^ v.v i,: 
1^(lations,teg^mg|ffip::,- '■,:

isfff\r rKi ismH:

1h
.1^

" "*JB)*;'^pven^jeci^2fi^be urvesti^i^ . ^.„_____
T Prti^w..^-submit;to.>vB,ftn-9nto?C^I^pdW^\^^^

• -v^^Ke^iya, t^tKer -vvitli results ofj^tt'pFtejfcs ;witli ‘sfe.
'■ Scotlajidi^,iThese^ea.ulti^ppear^'fo.u8-B^ jprpnusi^ti 

22Qd,I?ovember,;1927i''we4ecided;^o.sub.mit,tactile (Sinini' 
following Report on-tliem, tbge^er.with certain rec^ 
future conduct of the work,

! ■' ■■*dI.-43EN&^^Q^/K'cj^ Work Undertaken
'» . , ■>.' ’'-.vr'r ■ ■:% { .' •

A i 10. v^yhe problem b'cifoVe the Resea^ Kenya
weffi^dQfloicmf|Q«s^sehtial mineral4hiitri6ntg„.^nd';if • u M 

Af?v ,. :'^\8o,wi^^Br®sfedeTiQipjibi^;j>yeEej^au^;bfttofe.vjnalriutr.ition andilpif^prodiictivUv' i"
V! ' ■ ■ ,■ ■ '' -fi

foHow;ng,liM ' ■ '■',

{») lyorHn'i^nm' ' ;, •
_;!iT,^^iWQjiC Qjfi!li^:IfesiMroh. Jat.ty jn Keiwa has epn^!?^ed::of tvvo-maiS'’sebt)pp^5^‘^ ^

\ (i.y&iu'tfiic^''}Vdrk,^~^s.mphs-’oi pasture littve beeii,c<il^te^«t tnonfcKlyi(»jiii' n .
, ,1,. in some ciiSSs ahortsr) jfitot^ls'frftip' fouA;wp>^eDt«iTe vSKincts/^m

C.'5„ Kenya, vji:l~^akuru,Molo,NaiViffill£i’'find the Atha) Plains near Nairobi, , /•
These sajriRlsS^have begn .fiwiy)»Taed regul?irl)t to Iho Kbirptt 4U“)eifcli 
Igstitti'fe, ri-her'e-their, eiimjiosition has hccn deJtonaihetfifc.Miiim 

', '■ analysis; ’b., ' ]■„ '.:::^,C.< •'
,;-(ii,) ,Pe«rf'ny E^erimentf mth grazing ”'’
',; ' {-beUi carried o.n/'with various kin^ Df>gf&ing-ani^al«Jin’%ach of the ibuii' ,'
■; . ^ ■■districts referred to above'from ivhichskbflijyie^fdr''Rnstures baye;;lH«ft- 

- ' collectod. The material fed consistedhf a';inixtu¥e,Of-rnbrgihie saltblribb'.'- 
" in the-ftiinerala believed to bb deficicht'in the pastures. Tn semp cas- .. 

protein'-ricb substances were addeii to the m'ixtnre as the pastureb'.wevc 
believed'-alBo to be deficient in this substance. ■' ,. '.

(li.; Work in Grant Britain,

mation pfcpracticaryalueto'thfe AnimalHusbWdfy'Thduatry'op^h^EDflp 
' 5. Oh-th&i4£gApril,'f026, \ye.subnritted a,Sec^d Report. tpW^pmmit^S', '■ “
of Civil Research, seeingrbut^ithe lacl^^hich had;.J?Mii,byou^^’Outhy the enq^ry .^d/ 
outlining the-^iiivestigatiohs : which we ''E€Vbn]^ehded^^|hould.f(.};be • ,-;
immediately' Our prmcipal MCommendations.ih fh^t-Rep^ mayWaqralhttJiff^d^^ • • •
foUo™^

(m/'Thot pr^tical, investigatioRS shbiildibe carri^^bpfc.;iuvi-^e:mo%jsm^gbl^^ .
... Colony:^’Depehdelicy‘'with a yiaw .to*Mcertaming,wh6£her ther/ihtuip.eipf

1 '. the minmr'al tmficiencies'can be detenhm^ d#'to'thP^
prevent^. - . •..• A:.,* "' *

{b ) That the most suitable site for this iii'vEstigatipn was, Jienya. •
(c ) That a rnm^hmY bio-chemists-ahbuld^be pngaged.foi\thi work m 

Great Britflin’null two field workers in'Kenya. ■, -, Xr 'i, \
{d ) That a spbeio) worker .should be employed tQ.carry.‘piit^a ^

Boientific literature and to arrange the’.ihformation-fin'ah.^suy 
' form. .

(e.) lliat a financial prograjnmo of from £5,000. to £ip,fiQ0. slibuld^hpJM^
to'parrwpatth& wp.r.k TecQmm^dea;m;pui»grajp}b;XdI
the uhneretAndiDgibat id effortbliquld be^deito eeilUteiO JHJWWfl'Con? 
tribution towards the cost of this work frc&'^heGoyecnmeiiVpUI^ya. ■. ,

That the Goramittee of Civil Research shduld-recornmerid the Secrete or>
State for JDoihjmbu Affairs to lay ■before tHe. Empire'Marketing.
(^en m process of being formed), for their|favoUt«ble 'co.n8ideratxQn^*a;

Proposal tliht;:a grant of £10.000 .slipuld fae-^ad© from the Empxr.d'v ^ ■ 
Markbtmg^RoiXrd to cover the cost of:'the iny^tigatjphe^rpcomlimixdeavjm :.•
(a) to.fs) al^e; and that in the meanwhile the^Wgxstu'y'aliould.b^^^^ 
to authorise an immediate advanc9:oI £1;500 By thdBbatdidf 
for Scotland to the Row’Ctt Research lustituto. dhthe undprsthiidingthat 
it should be recovered as aii ApprqpHatibhdn-i^d ljqmt jihy.,cpn|rihiition 
subsequently received from tli^Einpire Morketihg.Bphro^.

[’hut the Committee of-Cmi Research shP-Uld appoint a Sj&h-pmmtttee td, 
ihiusidortlxe niedicnl question.s in' regard.,^-pQtive dietptxt^; dificli^ed itt 
1 )p’'tirr's Report '■;

l.i
I

i5

IIk -
fi'.f,a ft .1’, s

A fi
determine whetiiejwas Lo
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i
I lliat ...ices uf Dr Ilii S H..;.i.rt 1,11 his visit h) East Africa.'wilh a pT^sljf-' 

ilif replies to tile giir-Hionnnirt, should be conimuuicittepLta the Goverri- : 
inept of fndiii. the Dominion and Coloiiial GpvefRinoilts'^and the .< 
Guverninent of the Sud^n. for the intornialion o'f tHjff ^(AWcal-.offisiers.'

G ■J'hi.s BfldSrt' was approved by the Cdinrtittee .pfff!SisiiiBpSe!^(iii.,G'' *8 
imaitinu held on the 28th Aprti, 1926 (C .'R. /lOth Moethig, Cdneluliph %’;3®s were 
ill once taken tocafv out the various meoaprce r^obinraendod,. Drl OrroiUio Director
.,r the liowoU'HhiiCaych Institute, Aberdeen,iwasapito3htpd:%fratof oftttoanveatiga.
1 ion and a member pf nur Sub-Committee. Stalfi.ftt-itJje'lficlmwfWkljp.Kenya Ava^, 
seiected and-niyen a three-months’ course of, speciaUwiinbgallAlifirdeen preiwatgry 
to proceediul& Kenva Two epeeiallv qualified ;vofkB>is:’iyeiie.h'>Bbged tO'>mdertake 
the search ufthe seiehtifie hleralnre. Aigtant of.£10,0pd, mifMtUwafitwqyeara,^^^^^^^ 

horised from the Eimiire .Marketing Fund when thh Empire-^tokctipg,Boara 
fcXconstiIntod Copies of Dr. Orr^.diftepurf on his.,vi8itvt<i,-Keuya an^-ajir&lB'of 

the replies received to the driginab-^heVtioiinurrs'werRfprwaTded .to-thaDommipua 
Offii e I'oldnial Office, India Office’and Fproign'Office; foV tfan8miBSion''r«pei;tively 

he 1), im riiioD and Coloninl (3oyempiEnte,Rho Governntbnf of India and Govorn-

r; The Research party cohsi8t|n^;q’{.fquF..'Wpii&, fcfi-thf^^iMtWlpr Kpnya 
. ,11 the 25th August, 102B. acrampaniedliy Mr: ATtbar.®riopton.. Hc.aif of the Anujml 
Hushandrv Department, Roft-elf Research Ifiatiivtp/'who was.ablo to snwrin^ndlhc., 
-tan nt the work in Kenya, Conitaht rela'tidnBl-yierc .inaintained. bwth?: Res^rch 
party ivitli tile Roweti R^;ilarcHTiiiBbfc, ia-Vlisft^fBMtf. were rag5fhTly.SB6W^ 
aodi;^iiniples of pastures iVre fofi^^lded for oteMiS- i-'-.V', ■''s’,’. ” '

'.la l*hfiu 1027. Mr M. ‘Sub-CommtUee was appointed Comptiol!er-Gpn«r«l. National Pe})t Office,,aha 
:place wqe taken by Mr, A. P. WaterfieTd, C.R. :' *' ‘

' Is *’ '.V '

^CoQcurrOTtly with the investicationB’in-^iiyR,,feeding, tests on more pf 
irlines were undertaken in Scotldnd with slieep'pn farms where the pastures ;Si\

12- ';CoQcurrOTtly with the investlcationBTn-^iiya.jeediug, tests on r 
lefea similftrlines were undertaken in Scotldnd with slieep'pnTarms where the p 
were ^nowh to be •deficient.At the sme 'time .the pcientifid, fuid agx-jcultural 
•literathreiwa.s povk-wed to bring togethek xn an easily accessible foim.-all the infonna-. 
tion bearing on deficiency^of minerals in pastures and the effect of these deficioncicE ',, 

^01) the health aild proclucUyity of herb^vora, ' ' . '

)
r'" ■;!/

III.—CixKMicAL Analysis of’Kenya Pastures- C , . , :

13. Severity-nine samples of pasture have been analysed. App^dix 1,
Table (A), shows the composxtiori of the samples from the different centres,- wi^. for 
comparison, the average composition of-cultivated pagturo and good ;Tincultivat€d • /
hill pasture in Great TJritain'; ; 'k ^

■‘14. The samples, from'Afolo'aild^ 'Na^firu are deficient' in all tfie essential- 
minerals, samples frqni Aldlb'being especially deficient in phosphorus. Nakuru yfrpi. ■ 
samples ard b^eved^ from minimi bbservations on the cattle, to be,deficieut in iron, ■-i - 
buf'it was impossible to collect .samples, under conditions which would enable iron 
ddtermin^|miSjt4) be made with;accuracy

151' - The-data^'aholving the riiiuoixW?>v4iifeubn .are..riot, available for the 
■ comuleld^year. ThW^bst-marked /;•'
'increase in the mineral hnd protein cphtenl-’b^
most ina’rked in'th?.brood.pastures'ofi.Najtv^h'a; whi^ r^porid to raxii-,wxth?^r^re3f,'.'! 
rapidity than the-pdor piiatures of-hlaInjLiiii,®Dd Molp. /'After the period of gromh 
duriumthe rainy,season the mineraland protein contents fall rapidly (see Appendix I» ‘i 
Tabled (p) arid (b)). "i i
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, V''i>;S--?J ife TromilSi'oiiiaSEwfffle’^inveBtigStipnjvit.^W^^^ would be a^atter
: >'* tXW-’cohsjaBi4bIe 'di'ffi'iJulty 'to' carrj!-,dut prdperlyl tlleip^ 

tMx This'waK<iue,to'aho'laclt;^.fabi!itie3;i'for-6j:acbSxp<)):imental work-on^tie foams 
' '■ ■ where tMftSStrjfeea'ffie;'and facVtfiat'the men sent out w^ relatiTely

ibexperiencedi'liaTing: received^orily a tbfee mdntlis'training in experimental work _ _ ^
with animals.' ■Aftone of "the oentres^Abhi Plains—the. arrangemehts made:prpTed v v;':^j.j 
inadequate to’-thSatrain, and there are therefore no reliable data from this’centre. .

,The data fcom'ihenther eentres are, however, sutticiert to.enable a reliable repor^tp^ ,-'!.j'; 
prepared

■I’fi;

.iM' Swingitathehrrmkdown in the centre: In the'hUhi Pl^ihaf'^ltpady relerred 
tu/l^jdata in regiacd;1;<t:aairy cows is not sufGcien|. to-eriable a'repp^t to'b^ prepared.

IN Great Britain.*' v'.
i^coUcai^

0 1
1;

Is
s'

'if5cs

. tho;^ateml f^-^Rlt0me4f'5 ,per centl 0^^ "■ i/i?'
Uvcr'^il.-Vnalfi.iui;quiicer:of>tH4V^^ri0l.per.lio^^‘5\%^ay to ewfes,.froin. vi5'.»t
NdVBmtHsrri^-^Rlfe'^-guinmajiydqflth^if^ . 7^,;, ;

1 '.;•- -(a^-r-warqili^avierr'^T'tm.ayerag^ atbjipfc&.ati'i'at;%o^#ff'tHaTQ;tlie‘Sa^;Cp^
.:. > • :ftU fcRe'far^,^oep.t’'b!ne';'7;?licrel:^eigjttt|^^Qf,fleece's wSievobtam^^^^^

/.: i::- ;5>f^h6:iIcc^'6f:Ui(ro$:c&4T^oiVinir*^fl’,|Rpfil^en^ .; ;<
f thq Mntc'ols’if f The results' of tHeae^i^ifcj0S'*|e.stsi: therfifpreV'tcn^'^^/M tlidg^ P

50;:fg' ..yisbtalned-iR^Kriyo^ ■,' A' PJk
■■.■•i'r • . < • • .* ".■ ■■ ''i:':’'.‘’5';i'.f''’' " s’ \ ^ .,' :. ■

''fcj ■ :;;(b,}g&i^jVhl^ci^ii^:TfWn><iiro. -fl
,:; ':.2p, While thoioregbifehKperiipeh^:Hliyh’i),een’ihip^gressrjit'hij6S'wp;5b^sifil.t''i'' '• 

f0 cit)ry,:6ut.a ■aiitv’(iji;.Br,’flie:Iiterdthie;haaHng!a!r deficibncy'orj^inefdlSh'ii Jastiirf 
i^Jtg leilcdfe. iih'.thu health ■ani''prpdtiotiyitygi grazingf^irai^laf ’Ah'strabts' have 
l);eW}';m4'de oh'alhayailBblhpan’c'ra.o'nfhis s'ubjpof,' ana4BpJn|diTOpiion.t:oHeS't^d.Jp8 i 
bech-wHtton lip with a frill bibliography, , .■ “.'f ' '.t-fg?' 'V '

ItiiC^'MEKDA'rrih^

:fb /■

f.
,;.g i' ■*' I,’ g-

(a.) Cattle at'Nhkuru. ^
. 17 The'obieot^of the work at Nakuru was .tp detp'rnune-whether the{d si^f_ ..g.V^ |

Aitkuruitis, which develops injanimala if put £n,grai|ra this jl^tridt^nUntidgajf^rs-rsi' 
for more than ab'ouf six or eight mouths, is due to.tt,d|fiqienp|gP,Enisn W!lj;|c4JW^h^^^ s
prevented t^ithendphistratipnof irillhsaltS; . f 'AS |
'} Ig.i Fbufc'groiitiaeachbf Sftcxeh weTO:sra?W;lh:^Vf3^^fe4^V4c!' X'E'

offne.grdrfp were'alloived to Ilckii si^f; hlbck bd*feiWf«g pf'.biinkrparta oTf^pdjn® ^ - w I 
chloride and ferric’oxide to'-any Sxtenkthat hheyL deeded.. *lw 6t the other gStups,. f 
word-given salt mi.xtt)res'mdv.doWer, iidnceiitratton. bi iron, and the fourth grpuppj;
ihclitmllal—received'holhineral aupfrtpmenta to their d^t. ■ ' Jggicf'g

lO! 'The control group’dbseloped the typlcal.signs'lfif,malnutrition. The.;gfth5.' ;
^i’ V .ajiorved to lick, freely ithefflixture of salt and r.ittinbQxidB hakrpmptBdd rh'gbnd .;
’ i ': '■ coildition witlipiit. ahylfflgiV'df disease. ’ The two jitbor grpupabare'iBUrmediate nr ...

' condition betweeh'the pdntroi group and those receiving the richestJron mixture .
20. The avera^'inerertsrs In weight in lbs.-of .tho tour griopps tor the eight > ' 'i j; ::

months during which they wbro under olw.ervnl.ipn,'ate aa folloijak— •
.......... 1-4

■;

'r

■■ \

J

t'f
J

i\h

7.,’

Control group (no iron)
Low rroii group 
Medium irpu group 
High jrqn group ...•

2I,'A'nie,folativB apinmnince of the mntrpi cropp and'the high i^n gropp is 
well «liowir in the plates reproduced in Ap}>endi2C‘.lV.. • • ■ • . '.

N<tkMruiti^ was believed to be closely hUied, iftiopidentical. ^vitb.^P^hj.
- *• sic-kness, and the test cvya« baaed on the results of many^'cura* .research by ^lon and

• '! his fellow-workers on this subject in New Zealand. The reBults obtainod-jii Kenya 
V •'.-'i Appear, tljerefore. to coniim'tne'Conclusiona rca«|tw by. Aston.

.7, -.-{b.) Sftaepiflr.jVafef/rr/.
23.'' Feeding U*sts on sheep we.Te carried ^ out :ut Molo and Ntuv'-asha. A 

of result obtained is givon-in Appendix W'^ v/riie’ foilo\ving Wblc shows 
• jivemge ^inSibf himbs in weight, and the average weight of tlie ileoces rn Sheep ^ 

' -' /teceivThB.'fd)‘:a minefarTnixUire.aDd;iM h mineral'and protein mixtiire. compared . 
'' -with thoRcbf sdikilar animals not rc()q^^'i^g thesEC 8tr|)pleTncntvS of.the natural pasture

I 'ilyki t'r iJlMytbSV ^ 

c«» V,i„ s,^

31
5B
00r

r
fTi
fc’-ss22

V' ,.30.- Wq are salisfied from thei^ujl& already obta)ijed,^''t;bug^^'^^Ayi 
A * ibatdeficienpies of,minerals in tli'QcjniiBtnreg-.6t’TCchyd;dQ:;hctu^ly.;^j8Vi& .
/• fluppietoeptary;l fcodinjg £i^7nincrali% an^afet^azin^
• bfinfljBoiaLqdqfii fhtjptQveiiting NakurvUi's and -m increasihg'thqrBixd^pf

‘ ;-:«ci(&y -afld..3ts coat hastjSIli.Watorially ‘rpauced hy. the ma%i;’sgjv.i&rtgdeh^ .
'without .'eli'afel by: tlje 'HoMott Ile6earch'..’ilnstitute,The Bx^hditure,.^ 

r.vVjlI.'J'li... ■ 30th'SepfemBer.'1927.'froinfiho grankjiQOivPd’from,the fihpiieJ-Klat&EmlillJitttl t .iigl?* 
X;''fljX'’%;.5’&amount3:sMfjB4,88a. 4s. Srfj/.Jeayihg anlilipexp^aed^ljcaihep, oGBS.lJtt^^ 7 ^pSV;

■ H ..,’1 -.t'The twffifyears’ peripd- &;-wwcE',,tbettgriibt-.®e''dripii4lly askbd ehdh on the
A.rt’ ':3l6t March,.,lfl28;3y,WpjTO;Smmend'thatatringeraerita;shou U bo made .to .continue. 5? 
Vj'V.'l-'.lih'e invfi?tfK4t;i®'»#ond41id?(latoiprpvM thOti&e'iqiAl.expehditiite ihctifre'd-jid^j, ,
‘' ...apjsrovod liyHhh'Bniptye ^ark:irtj|fe|,,j,p^ „

■ ’j325’-'tn the lifsf pliicli, msi.'odhhiier.iiiht .the e.wEimantiii'iy}|®toenyk:8&® ilVlIiS :*i

|5»s -‘'psiiassSigseiSSs^iSP^g^'fw i* \ fuHhdr^^S^^c .tfiai^fedhMr^’.’ipSiifc should’be *^'nded to in’clude ' , «’i, ;.
■ hVjQheiii?hM;^an4;;'ifArat6i!itfabro:’'SeV()logreal tests, of the blood ot 'animhla under test, to 

’^aefonninlltliVlnfmence of .thelrh'iiihral content,of the pastures and of supplementary' 
feedin'^dii the composition of the blood and resistah'oe to disease. -We recommend

a
31

¥

3:
«•, Naiv^Jia (9 fnbDtlJF)|i

k-r
Oftio ill .S\ir > ir i •if

.tocl'',:
iSjSk-;. ! ■ H.’?
y.iBi -’ \

1§5;" '!’»
y.SJ’O

24 The effect of the additioft of'imneruls iS^pto'TOarltod'.m'.theXfllhiAreP'J:;’ 
iliiih '.,1 ihc Naivasha sheep. In the latter the addition of protein had no befaefioigl ' ’ 
eflcci This result is in accordance: rfith the analysis of the, pastures of these'two 
distnciK, which lias been carried out since these two experiments were begun, In 
(he Naivasha pa.sturc.s there is no iharked deficiency of either minerals pr protein.

);v'’ 1-75Ciotr’d^itrowp - %-'r >,
Group fed ort..ih5Wfiai tnixtUcf*. ..- .^ 'V’ 
Ofi/iip fe-.i HI minfirR! and pr'iU'in luiituro

AO’7 -‘7i r. I4 3
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appointment b{ a b'a&e£ol6giat:. We consider #0 that Je^te ShpuldJb ^
i-«frii>d out with oastares of a low mineral eontdnt. Professor Wood, T.B.S, (ong,,:;,, 
of thrLembera oFdiirlBnb-Qonunittee), has imdertaken to arfart^ " "" i
be date at the Nutrition Institute at Cambridge University. A 3unior .bifrcbeim8t,,,_r^ 
will be

tmmI ii

Ii be ■ t.ed for this work. ■ ,.i 'if''c‘S5l il;
33 As regards the conduct of this further stage: of f?® |
ible to anticipate indications of importance that'.:!^^ ,reaultB.^ayj;b™g it
:ghl it ivoul^d therefore, we feel, be unwi^ to.d^e a «g‘djWj>g™

SSSi^StSrily tobngage, we reooiimend that Brf0«t^4dib6i|mi^ mM SK-

possible for btti-tb-indude m bis programme a vrsit to Kenya None of tte Mmor 
staff ha? so far hiid an. opportunity of rnspecti^ithp conduct of, .thb^-field 
Kenya ' The arrangement wo .uiiggost wflulS afibrd a^ convenient opMftJ^ity for 
this to Ik. done, and would.enable.fir. Orr.S!> tearriinge the expdtimenta^teta in any
particular which he might coiisidef desirable , , ,, ,_ . ,

i-he search uf tile, scientifio. and u«Mtgral Uterat^' ':om,:i|p^_^

tsr.",: :;,sr'«-£*fiFsT~MSH,SffE
further recon,mend that a shorter [>aper Pf (
disclosed by the si-aroh of the literature, and fiif^ -I
should invite the Dominions Office and liolonml .Office to ^nttmihicatg&^tferr, i 
naner to the l)oiiiiiiions and Colonies to whom t.honriginal-(fuSstron^r8.^»l{^M'«h 
was sent,, an,1 shouhl invite the India Office tn commuPlcd^ if, to the ,
kdia and the Foreign Offiee'to communicpte it to *eif ov®rnnfe* ofe^Sud^
The viuestion whether the results of the im:pstlgatiOnj|twBa.te puM|ghoag«,.|_f.6Ufe-,j;t.^;. 
when" and in what form, should, wo oonBider, he^^tfpd for lothr j||ji|ir^r^b5,^v 
In view of the valuable reaultt oblained by the search of the liMffititoafftrfiSP!'® ’ 
that the services of the workers employed should tM!fretaiJi0<if.’tffl®ffi%||g3JS,{!g0,
Um direction of Dr. Orr. the Director of t^'® - -
on searching and epitomising the litoratureof cog/iipte 5(pepbflp'3Uh3^,|e^|'^^t;i5^^

■'.'■'.A, .coU
vn.-huMM-tiiy: , l.t," ‘

■SB, Our conulfteious and recommencUticyny ;oj.ay tie enroiuartshfi (mfollopg *-
(a.) That the results already Obtained flirough |.e

. deficiencies of minerals rn tfiq pastures of Kenym’^ocanMaUy,gSfbwfe■
that the .supplementary feeding of minerala to Jjlimalaygg^nfc»||h.o,,,.Ag.V ;

. pastures has a definithlj heuglicitil effect in. provenbug »?AV1|gSS^ ii

a, Tcr3£^Se?ffsS,f^i»i,SM S
Boaj'd, Yiz., ^At^pQO’!® ’■ ‘ ....... f o . -r.
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■' ' :ffi2tft£W,';pMvidcE:that the &
,' formi^yOTl&v^'iep^to^^^ K&^eiidM .m;„otif Serand 

1 ■ Efipti^t K.-ii:(G)aa)>>SMa:‘aDpray^i^^^^ Cdmimtte«--of Civil
fte3eaHi£,<lim.d thaVitiie' Juftestipd^jblB.iidVantage is taken of „

.', facilfti/- otieiMt^y. .'exp(|r't,'i£htHQtities'-m ^coJJand and thii

t'/’.at‘--’5mm mi •y-lt

!|‘l

.....
’'"jmd''tia7PTofes3ora:4^Bpijf^ol^v,at W^fersitiea alip)^d;;.^ «

fee’ 4n7ii^v-for‘:thw.;,p,art'; o|vt^^'^^mV^tigal^on^y;7^^^ :y^ll involve i
appointaiikjt bi'a ])aci^icilogiat'»:;‘ W& conai(jie;:;'a3&;^tliat..dige3tibilit^'tes^^hguld life 
carried out vd^-pwtures-^f aUow mineral content. Professor Wopd, F.'R^S. (ptie;,.:^-’. ,'■
di the members'iJf&-Su'bfGominitt^), fiaf undertaken-to arifan^ fot this -work ^o ^t' ; ^
be done at the Nutril|on-Ihfetitdte at Cambridge University. A junior bio-chemist:v ■' >
will be required for this vyork * " •

33. As regards the conduct of this further stage of ,th© inyestigaiion, it, isV 
possible to anticipate indications of importance tha:t'.4^r-results-may,;hnng ^ 

w‘.-. .to light.- it would therefore, we feel, be unwi^'to define a rigid programme,'
'•‘' ■^'^ ‘ ‘Accordingly, we ^pcqmmend that in this matter .a -wide discretion-shoidpi^pe,given 

*^ ;., vto .Ur. ]Orri--'ih®^©*^thr ol the Research, in-regard to the .detailed methods; to l» ,
'•vl' '‘fii^:4dop4d-hro’nddd^hhtf the.&^riments undertaken are in corifoimity •mth jheg^er^^ 

i^s^ibine'/rokimraended in otfrCS^^d^Report:j(C.R. (Cl ll)r, Puitherj :^yfej:spMm^^
J ^ ihaVlthe^^^esth^nbiage’should be taken of the facilities offered.ih any.particiUlp

{V'^ 'iS^jM-ex^eft-mtW country. As regifrds aqy staff'that it may be
fT^rtpiT^p^TOfiiy to^eh^go, we recommend that Dr. Orr should, be'empb^rered 

»• ' '' ti>*arrangev\vi,tb the Boartf of Agriculture for Scotland for the appointment of 
staff within the limits of the funds available at rat^oPpay not exceeding 

.'V /r&e^^nonnal appropriate scales: At the same time, we recjmme'nd'that'pn.the 
'' V '/completion of pne'year’s-probationary service from the date of filing;, the temporary 
* ■■- - ' ■ staff employed.on the fibm investigations in Kenya should bO^^yeh .an jiicrcmeht of
■ { .S4lur\i to by fixed by Dr. Orr with the Bogfd,of Agriculture for'Scotland In con- ^

sultatiqp' with'.the 6)lonial,Omce, with "dueIxega'rd to the prevaUihg rates of pay- - 
ior ^enuii&tL^rvice in -Kohym\; AVe‘’lcai^'.lbaUiarrangeminti have .beep-nmde;_ 
cor fir- Orr‘ioi'visit Au^trhliA'barly in i9^;^h.tid;We hope that^t p^v-be’fo^d .. /f
' isible for'hi^’^-jncJude in liis pfogra'inino'a'-visi.tdb Kenya. None of the ^senior :

affha§.so fiir iSd ah-opportunity of irispw-'tii^ the.conduct of the/ffeld work in 
-ya. The arrangement wo .suggest \vduld afford'a convenient .opportunity for 

. -ri to lx? done, and would, ^ablc Dr: Orrdo rearrange the experiment-tests in any
particular whic h he might cohsider desirabl^

X-

f
BI#

I
s "1-*' i'

(if) to arrahgo'. with'I’he Board of Agriculture for Scotland for fcheV'/ ;’ 
• appbiptment- of 'teinpomy staff within the lipijtS'.of the^ fundi?;- ^ sv' 

available'dt 'imtes of pay not exceeding the normal appro|icihte

(iii) toTrrSige with the Board of Agriculture for Sgqtland, un consul
tation with the Colonial'Office', for the ,grantjof iiicrdmel^te of 

' ' salary to the temporary staff at present employed,-pn, the field 
investigations in Kenya on the cr-mpletion of one ycarj3 probar 
tiohdry service from the date of sailing; the inerfenmiate to be 
fixed with due, regard to the prevailing rates of pay for^-.G^vern- 
mont servants in Kenya;

V.

i
i;v :V^'

;‘.-2

%
(rf.) That as arruugemente have been mode for Ur. Urr to, visit Australia «®fjy 

in 1928, he Siouid'takc tbe opportunity of personally^ inspecting the fi^ld 
•' work in Kenya and of re-arranging the experimental testa m any nCcesstfry

I

S^fc^the^aper embodying the results of the seJirch of the literature of nutri- 
'-tion shomd be; comrhunicAted confidentially to the heads of Institutes 

roblems in Canada, .\ufetraiia, South Affica and
M

r

; working'bn'nutrittonal p
N(nv:-‘Zhalaha;;’ , • . • .

That h.shbrterrpaper shQuld be prepared summanBing the principal poinU ' .
‘ 'difibibapd hy tlie Boar6H‘of the literature of niilrition. referred to in (e) ^

- (ilid'^Q;** ‘ ^ . - £ >
- (g:) Thabddie'Gominitteo.of Qiyil Research should communicate copies of the

^oi^r pBpenTeforred .b;V:in (J) above U> the Dominions Office forftfaTls- 
miBsldnU? thbTloniiiuciri'Governmenta, to the India Office for transmission 
tb iho.Gbvdrnmeutof Iiidia, to the Colonial Oftiee for transmifision to the 
Gbvemra.Qhte of the-'Cdlpnies and Dopendencie.^; to wliich the original 
?tip5l^cnn'«rff (C',R.-(Cj*p)-w and to the For.ugii Office f«»- tfans-
missioh te tbe..Goyeri)inent of the Sudan;

(A'O ThatV^Hbi question''wHetlicr tlio.resulte of the investigation should he pub- 
/ liiVi^a/if-so, where and in what form, .shonldhe doferrcd for latcf

(t.) That in yiew of., the valunbte results obtained hv the search of Ul|;literature.
' of nutrition, the servicespf the workers employed should hcrjrctaiheq and 

• ■■^-•-^at>^Hub■|ect to the direction of vUr^ Orr. they should he'omployfed'^ on, 
'^irpii|n^'tand;epitomism^^t)i^^’^j^^i^ scientific subjects; ^ /:

’'sidnoS'bVbehalf of the Sub-Commit;tee;V'’-- 
.. ^ ■'^^T|R ELLIOT. rAofmnn. •

/
;l;iV9-

i Br'i
, 34. The search of the. scientific., and ugriculturaf literature on mineral 

defioiehcies of natunil pastures lilishpen fruitful of results of greatlvaJuOite expert 
workers in this field We recordmend that the pajier embodying,the resillta of^this 
searcl) ‘diould l*e minnumicated eonfideiitinliy to the heads*of tfi? Instithtee working 
on niiintiunal problems in ('aimda, Australia, t^uth Africa and'New Zealand. Wflv' 
further recommend timt u Hhorter paper should U? prepared summarising the results ’ ■‘‘‘

•' ^disclosed by tlic search of the literature, and that the Committee'np.C®l[iBefi$iaJch ' 
should invite the Doininiocs Office and (ilolonial Office to’t^mtoMbicat^U^jmo^r 
paper to the Uonnuions aiid Coloni<ts to whom thonriginal'^uW/tmTWMrB ^^5®i-‘|Gy6L ^ .
was .sent,, anil should invite the India Office to-corrmmfiicate it to the Goverinff^ht of f
Tndiii and the Foreign Officc’to communicate it to the^GbvcrnmeilJ^ Ofvflio StidanV'
The iiuestion whether the results of the irivestigation>aht«dd publish^.^itffd^' if.eoy- r . ’ ' 
where and in what form, should, we consider, be^^rf^id for later codfeid^r^tiom.^ V'
In view of the valuable results obtained by the search of the IflerAttlTCjrWe/rijl^coimpetid’’ 
that the services of the workers empli^'cd bHouW l)&'tiitainot^%fl<l'^that.|up3ect to 
fhe, direction of.Dr. Orr. thu Director of the Investiga.tiqm’yiey 

v'dri searching and epit^miMhc thf literature of coghate siupntific3uU3^dtS/;r^j^^3f^^-b^

t

! y
3--

V.
%

!:>i. s (5-[fe-- Jk % 0":I
(Signed)

■s i? rVll. -^{^UMMAKY

so. -; Oureoiiclfeiou- snd recoinmenda'uQin) may l»3nini9ci;fi8dii,;fl;s:^d'qlloiv^ y-f''*;'. f, -i r .i'e, -
(d.) Trial the reaulti- already obtained'tlirough 4e idTestlgation,show'tlii);, f . , - ri i. -

, dbficicnciea of iniiieralsan the pastures of Kenya’3b'kctuaUy )^8t;.anfe-y, ; ■;>) , --i^r ffib’faAOW -
w - that the .'ujpplenieufary feeding of minerals te'ahimaia ,gnnuDg;;Um.p>-

pastures huH a definitely beneficial,effect in. preventing ?: ' ,
increasing the'Vateo,f'^owtii.:Of lambs wid the weight'bti^ fierce. S'^ ‘

‘ That tin- iiiVektigatiou,should lie oontinu^^43yDhd'tfaA‘-p^fda')bMw(i^earaiy.|;:^.'’-I*
:;yfor..wJiich it-has been authuribed^

• ’ ■ ^incurred not jixceed the grant-'/ipn^^^o^^
' &urd, ; t ..
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Woigh'ts in Lhs.
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I
Vi I^ ,-ti

ft.-' ft.. fi ir'-if 5|^ * ,.- U' ^ .,
- .._:r_.c....

i-

,,, .,., ft '

4''

ft

V lop'ft ' ' '

) • 4(
ATeagei^of 
7 Sfttoiiiea.

;p;ft..
W:i. ■:, .jP ft

9n,u|^.,. 1, Uro»p'lI.^ I .V«W91ll;j^

, ‘'P ft
' iftfeiiftftv-'

I ■■.

‘spJi
■■.'■ft 4

.ift%M

iU‘ 100; ioo">'.

'tftll 1 ftfts^is .. ^ft-4o'

«-';, 0t6^

^1*4#, Dry Matter- 
. • • V Nitrogen .. ..;
/ ToialAsh ’.-]
‘ . , Aaid Soluble Aih]

• • !

0-<^7

< *• ft*:||.&.SS|
^3-6&

<;-4? ' i

- k;; i i; !-**
".■ii

vmLime (CaO)
Soda(N«hO) . 
PotaBh' (KjO)
Phosphoric Acid 

0\O,) .
jip Chlorii:(! f<'I>- ...

o.c,„ ..ooim. •;0-83 S'lS■J ■ -’.'l Grad' r>j;eti.(l)).

:1•0-19
;. D-J8 auv-

0-17* 0-67(i-ys 
0 •■»•-’

()-86 
0 17

Xferage weight Not. 16,.1926.. r 
Average weight July 4. IS)27 ..

’ (Jain .,'

i0*64 ^•, ^{i, ■'•r i >.:•> *; • Work Ox^n (15).
610-19 
600 fl 
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*• 1
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Total Ash 
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- >JAtare.
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Acid Soluble Ash 
l.ime (CaO)
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,APPENDIX III/ 

Sco-irriSK/tblA'
n’fighbt of Eqmbi (U. Jiirth.t
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i 'i

Fed. (loatrol Unfed.
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I- : I.M.S
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.BfiqlrstGr, i^rran ‘
Easiehin, Hinvett 
F2dgpr8tt)ii^rfi?j^'les ....

., twins .i-.
'b

.7-4^
rr ^7-7

' 8*5 -
7-8 ,

-.siV'/
■- i' Sifl.

:::. ikfM% /jJ* ;■ sr?'S«rs'/Mt 
■■ «■ 'SS«s«'"'»

M'.• Mi*! t»*llY VV,-'l III (.he {r><n<:t W».-) silt'd litifore ^

9-n :
II

UV'eijhf y,f HiVaniii^;)
Eusiidiill, RowotD Uirititute .... 
BogluiU, Etlmburgh'Colloge Farm 
WiitirikiTick, La.n^iolm 
Ti'iTonfl
Drunibuie. DahT I' , /; t

XVeiglil!: of pieeces; , 0
Blairnioii- .... 
iirjilcaUn' 
FydgU^’lLOU, llWCS

.. ’ liogs:

pf. 6;0
I
I

WalcArnck
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Dnimhme SiI

i I
'.M.
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