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Of tlfe Jr<rt)lem
r

This study is an ex^ination of those current social
r
'A

and economical problems oif Uganda which are related to 

the field of biology and their implications for instruction 

in biology in Uganda* The syllabi for the Cambridge School 

Certificate and Higher School Certificate Examinations in > 

the biological sciences are reviewed in the light of those 

problems, and revised syllabi are presentedi

!
Methods

I

i

The resources of the library of Makerere unit-ersity 

College, Kampala,- were examined for relevant literature 

on snst, African education* The report of the International 

Bank for Eeconstruction and Development, “The Economic 

Development of Ugsrato*. (1961).^ was used extensively as a

'i

^ >■

&

comprehensive source of information* Annual and Special

such asreports of. various Uganda government agencies,
^ . -vv : '

the Department of Agrlci^bure, "the Department of Education, 

and the Game and Fisheries Departeent 

United Nations sowces of information included the Chronicle 

of the^World -Health Organization and various reports

o.

i were reviewed*

and
.. .  .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -
papers of WHO, the united Nations Educational, £

and Cultural Organization (UNESCO)

Agriculture Organization (PAO).

Sbientific,
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pr^l^ent wXl^^e Malo.ist. .ere 

for BBleitlflc tete, in their fields, interviews, and oorre- 

spondenoe with specialists In pnbllo health, agrlcnlture, 

education, and conservation in Uganda supplied further
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While performing educational services dur^. a one*" 

year period in Uganda-, the author'visited and interviewed 

teachers in secondary schools in Uganda, Kei^a, and 

Tanganyika, Wost of the national parks throughout East 

. Africa, including both national parks in Uganda

Visited and obsenredo Eur.lng the period the author had 

occasion to talk with Uganda Africans, including students, 

teachers, and othersc

-j
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%
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T]^ ma^OT biblo^i of social and eoMioailo

development in Uganda lie in the fields of publip health, 

^ agricultia?al production and marketing, and wildlife

conservation* Public health problems are chiefly those of 

parasitic and infectiotts. miCTobial diseases and control 

of vectors. Prominent ainong these are malaria, hookworm, 

schistosomiasis, Fllariasls, and, potentially, yellow 

fever. Control of these diseases is complex and requires 

extensive knowledge of the ecology of vectors as well

as lif^ cycles of pathogens. Elnashiorkor is the only

serious dietary disease, blit it afflicts many children?
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» pcrreotod throu^ ^Igh^n^eut.

ProbleoE of agrloia«ural doTelopment are laigely 

aattara-.of. a^llty of prodnoe, aoll aaoagapent, plant and

anlai^ bi^sdlas, and peats and diseases of stops and
'

oat tie Trypanosomiasis precludes use of jiubstantial areas 

for cattle> raising at present. Peasant farmers, who

iiSish

r.

|>r^uee the hulk of 'cash crops, heed to he taught Intellig^t 

management of soils to maintain fertility and soil texture 

and structure 0 Extension services are critically needed.

A^eritioal shortage of wildlife and parks personnel 

is due to lack of interest among young Africans for field

V

&

work in biology. Overproduction of hippopotamus, the 

decline of. rhinoceros, lack of knowledge of specific

ecological requirements of various game species present 

problems for intelligent planning of wildlife eonservatlon 

policies and measures.

The currently used Cambridge syllabi are desired 

for use in English schools; treatment of subject matter 

directly relevant to the above problems is inad:equate.

A need for. revision ih-therefore seen, and, in .the light 

of these findings, revised, syllabi are preqented, with 

an emphasis on ecology, plant physiology} vector life 

cycles and personal health, and genetics.
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Statement of the Problem
•y :.r

..'M

Tills study Is an examination of those ouryent social

anil eo^nomlo problems of development In Uganda which are
pW;‘, ", ‘ ' •

related to the^ield of biology and their Implications

'■V

for l|strMtlon In biology In Dgonfln. Tto oyllobl for 

the CMibrldge School Certificate and Higher Sphool Cer- 

tlfloato Eiml^tlons In the blologloal eolenoee are 

reTlened ln the light of ttoee problene. ^ retlaed 

ayllabi ire preeented.

•ri
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ElDtltatliShs
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I

The study applies specifically to Uganda ahd lb 

limited to biology In the senior secondary and higher 

school lei^elsi
-ft

1

-V'

1. East African countries are undergoing, rapid 

' cultural change.from pastoral and primitive agrarian 

traditions to a modem civilization. The technological 

problems, involved In t^ oha^e are enormous. Therefore, 

"" a highly utilitarian outlook on science education Is 

justifiable.

I
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2. .iduxrioula should be ,desired In terms of community
. . ; ^ ^ - -

and national needs and interests. If current biology
- /

instruction ,omits broad areas of concern to Uganda, changes 

in the curriculum are in or^er.

3. No ourrloulm is suitable for all communities at

>',P

■i::

'■

f-
I^11 times. if

Educational Significance
if;

;nvi"s:Ti-;,'.; •>

E In view of the fact that coridltlons in Uganda are

undergoing rapid changes, almost inevitably any curricula 

tend to become obsolete' in a relatively short timei This 

study has attempted to reveal biological principles and 

applications important in relation to existing conditions 

and thus point the-way to modem curricula.

Eev-lew/ of the, Litemture

l^iearlibht'aSt^^BKatfEumpban 6du©?ftlon in 

Uganda were .undertaken by Anglican and .Roman Catholic 

missionaries near the end of the last oenttiry.^ The 

purpose of such instruoti^ was to teach Christian morals 

and the lessons of the Bible and the Church. Prom these

is:
% 'h‘

l':'„ ^

'iv

. .

i
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fep

■f

ir§rn':'!t
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%t.-.Bey. J» J.^ Willis, "Bbme Aspects-of Education in 
Uganda," Some Aspects of Education in East Africa ("University 
of Eondonsinstitute: or Education: .Studle.ssand Reports,
(Londoni Oxford’University Press,, 1936) )', pp. 47-48'.
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^ililllli^^
— earxj> mtBSloBary attempts, the heed fop an expanded 

■ ^ “ eduoitlanal spstem WeXved, -and' in the 'ipaCs the total

educational proer^.. in tarlone reg-lcns of Africa came 

under review.- In tlielr report* on education In West, South, 

and Central Africa, the Commission on African Education,-^ 

operating under the auspices of the Phelps, Stokes Fund, 

strongly-urged “the adaptation of-education to the needs 

of the people

aotlylties.** The report claimed that indifference shown

*■

>--/

■;

.7
7'

{■::;

m
;

■f.

as the first requisite- of school }-■V

A'

toward education in Africa was due largely to the lack

of direct relevance of the school work to local African
■ i7':; ,:yy;7;7y;::yyy7;E@A7y’ -,.

condltionsa In a separate report published subsequently
for East Africa,^ the principle of adaptation of education

■’ '.*'i'-‘''V'-. ''•'■V': •■'-■- ' ■ '-'■ ;•'• -- ■ o'-’'-V;,•"•

-v*'-;'yty.--A-v:*-y; '-‘i',., y' "■7'A'" '. • '■■■,■ '' '• ,7 \ •

to oommTuilty life was applied to East Africa. Specifically,

the 1922 report*^- recommended the following subjects for
i

stu^ in-all;secondary schools: science; physiology;

l^gleneandrfsanltntion; mathematics; gardshing and rural
■ 7 Eyj'yy-Eyyfey^E-S'yyAyyyyAjaA:' - y7'-’7>yy y y ' ■ ’-■:7-7''' ’ y ' 7
economics; and several non-scieno.e subjects. However, it 

was not the piu^ose of the commission to reoqmmend 

detailed syllabi.

%

I

)

V

7‘-7C:’

, ,^:ThQmas_Jesae..Jones, Education in Afrioat Report 
of the: African Education Commission (New Yorki Phelps Stokes 
ihmd, i92iin PP. -Iirl2«

.^Thomas Jesse Jones,.Education in East Africat Report 
of the African Education ’Commission -(Wew Yorkt -Phelps ^
SEoBT^irw: —

- Silitmae, JeoBO Jones, Edneatioa In yrloai -Beport 
Of ■ the African Education Commission (iiew York; IPheips Stokes 
tydi/yajsjt, PP^ be-6b.
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m 1929-rrofeBBor Julian Hunley vlBlted Zaniibar, 

„i...Kenju,Bnd..Bnda«ninBnBBon.BndaUunoi 

the Advisory Committee on Native Education in Tropical 

Africa. Again, he- proposed no detailed syllabus, but

•‘.’'V
•t-

iiswii;r.

if ■ ;;:S
■V:- IS

p->.P-. P:-In'Pv u Vr .a^wrote that because; man is an organism living An : oommunitles.
r*.'.

whose-activities are perpetuated through traditionsj then 

an education system must provide man with an understanding 

of his pliyslp^ -Sind iiit^iiectu^mAeM^ ouriSidulTip .
must be rodt^ tii l^c^l ndti^I histp^^ 

tlonj and bioibgy must play a leading role in an East

1•jr

i:-
i;

If ■■■4

:!
S

ft-
i
ift'

African curriculum because of the importance of agriculturejift

1

and public health to the future well-being of the area,^ 

Little elsa-related to the syllabus appears tmtll- 

19^8, presumablylln part because the efforts of the

>:v-

.:p'

m

British were directed elsewhere 6xi& to world cphditIons 
between 1938 .and 19^5• In 19^8 L. J. Lewls^ cbnuabnted on 

theytehd^Cy.J;G schools after those in

England, and attributed this in part to the need for 

establishing equivalency of stan^rds to meet the external 

examination .for entry:: into university and biyil servlpe 

work, and partly to the general lack of laiderstldiLdlng of

■'v

.1

ft

;■

t

^L. J. Lewis, Equltbi^ Afflea (Londoni Edinburgh 
House Press, 1^?48>, ppPi4-15«
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L", r 4frio^,eo™lt=? life »nthe.part Of e;^tel«te teachers

• ara aohool aa«lnlstrators.

, A group widely known as the »deBunsen Committee, 

commissioned by the Uganda goveinment, recommended separation 

of those interested in agriculture to special agriouitural

aiiiiiii
■>:^-

_vV'o'-
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X-'

i

■,

r> ■
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m'i--
S schools after eight years of schooling. At the Conference 

on African Education, held at London in 1953 under the 

auspices of the Nuffield Foundation, it was;recommended 

that agriculture be integrated into the biology syllabus 

for Junior secondary schools (grades 7 ^d 8)t »It is 

important that those who go on to the secondary schools 

be aware of the paramount importance of agriculture and 

the dignity of manual tasks.The Conference report

->•
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then went further, and suggested twelve topics for a 

Junior secondary agriculture-biology syllabus, and 

criticized the lack of relationship between the syllabus 

and the needs of Africar "The effect of the exami^tton 

is to turn Science into a departmentalized setica of 

disciplines unrelated to the major agricultural needs of 

Africa."

y
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iEMrieaByspengorediSPysthegttorieicif^fiQinia^ (Oxrordi- -oxford
univarffity press, i95'j,}, P. 91’.
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other papers have appeared froa time to tlae which 

are ph^eEly descriptive end deal with the history of 

education In East Africa in a general way. A number-have 

pointed to'the problem of making the ourriculm suitable 

to Africa, and a few have also-mentioned the resistance

iV:

»iiis*
IlliS:,. . .Sti- -S'S,V; •>.

';'v'

V.:-

■'i

occasionally shown by the Africans to such an adaptive 

polioyi'^*^*^ and the tendency of African pupils to Tesent 

teachers' deviation fron^ the syllabus as it st^dsv^
F

Vy
'x-

Methods
I

At the outset, the resources of the library of 

Makerere Ikilverslty College, Campala, were examined for 

' relevant literature on East African education. Polibwlng 

this, the Teport of the International Bahk for Beconstruo- 

tlon^ahd Development, "The Economic Development of Ug^^" 

(1961), was used extensively as a comprehensive spuroe 

of Information. In addition* annual and special reports

1

‘i

%

ViI

^Li-onel Elvln, Education,and the End of Eton ire ("Studies

^Franklin Parker, African Development And Education in 
Southern-Rhodesia (Columbusr Ohio fetate university iPress, 
i^bo), p. ^3.

^Margaret Bead, Education and.Social Change in Troploal 
Areas (.London* Thos* Nelsen & spns, Ltd.i 1955)t P.' 31.

•.William-W. Brlokman-, "Tendencies in African Education," 
Education Forum, XVII, 4 (May, .1963), 399-416,
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of rariw- nsonto soo^nt .^eaoles,

Boportont Of Agrlooltoxe. tl« Ration Dapartaant. and 

tSa.oaaa.aBd Plataplaa Bapartaant, iiara roMas^. BBltaa 

Nations sourees of Infoimatloa included the Chronlole of 

the World Health Organization and various reports and

» suoh as . the1.

papers of W^ the toited Nations Idneatl^^ Soiintifio 9

and ©ttlthrhi OPs^^atlon^HipaCD)» and the Eood ^d

deelenlthre Orga^zdtion (FdO).

^eientlfie pajsers and hoc^ of proalnent-nili^fe 

biologists, such as Sir Julian Hozley, Bv» George A. 

Petrides, Dr. Wendell Sriauks and Dr,. Be3ahard,.Grzlnekp

were reviewed for solentlflc data in their fields. 

Interviews and correspondence with spsoialists in puhlle 
e^^^ .agrleTiltnrep education, smd conservation in 

Dgapda:.-shaded: :.far -iigidr^iJ^.: . .

he

.. pe;z$ex^^ services daring a ene=

year period in Uganda, the author vlSitod ^d. Interviewed 

teachers, in secondary aohobls In Uganda# Kenjfra* andr

T^anylka. Most of the national r^hs thrdnghddt East

in Uda^, were 

visited.and observed. During the period the author, had

oeoaslon. to talk with Uganda Africans# Iheinding studehts.

teachers, and others.

. The. Infornatlonr in this paper is hased on the. above

i

•V'.-

sources,, and the proposals for curriculum modification

areimade on the basis of this information.<
V •



it: - - 'V‘ ' '■vv; t't-

-’.jf

i'i
‘‘i.^-'i

:,. ■;!;

CH6P2ER II

THE LAUD MD THE PEOPLE
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Uganda is the emarald of East Afrloao Smaller, than 

either EenT^ or Tanganyitea, it ooenples over 90,000 

square miles north of Lake Viotoria and treat of Kehira*

To the north,lie the sandy trastes of the Sudan. Volcanip ^ 

ooues, mountains, lakes, and the upper reaches, of. the 

Nile separatee the oountjry from the rain forests of. the

Congo. Uganda is generally flat,'" oonsistlng of.a . k
i'

peneplain trhloh is tilted dotamard tonard the north. The

southern.edge, at Lake Vlotorla, has an elevation of

ahbut 4,000 feet axLd is dissected into numerous flat- 

topped hills. The Victoria Slle, f^otrlng out of Lake 

Victoria, at Jlnja, ulnds its my no^hmrd and weatuard 

through a maze of papyrus marshes and tte spmTrling Lake 

Eyoga .and Joins the effluence from Lake Alhert on the 

west-to-form the headmters of tl» White NileV T^se 

ertensive wetiazids^ f^Ogether nlth abundant rainfall.

ti

provide Uganda ulth lush mtive vegetation and^ productive 

farms throughout the southern half of the country..By. 

contrast, the northern half is much drier, varying. 

frmi;8pi^se^:;Veld^'''tba^<^|b:::St^
■V

cpuatryi;t:v.
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!^OBt ot the xoajor relief features of the eeuntry are 

ex^<^ volcanoes, great black masses thrust up. ^ 

othernlsa'level or hilly land, chief among these is 

Ht. ]^oni in the ^stem. Province., Its towering 14.00,0-

1: W. V’ j'

t.

MB
*3

;

.*
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foot ordwn is surrounded by prosperous banana, plantain 

and eoffea^vl^s on the fertile lower slopes. .Here 

impressive, thbtagh riarely seen, are Ugandans only’true 

moTintains, the Btmenzorl, the mlst^enshrouded. and .

9

7

glaciated crests of whloh lie in the north-south direction

between, the eq,uatQr and latitude one degree north., and 

sepe^ttng Uganda from the. C^o«s Semllkl Valley.. Lying 

near.ttose ^at fault-blocks are numerous volcanic, 

oones. in the Klgezl Dlstriet, in extreme southwestern 

Uganda..these qones reach their greatest development. 

There, the rainy slopes aro deiwely populated by. peasant 

farmers praotlolng intensive contour c3?op planting. 

Unoccupied portions of the slopes are clothed.by thick

"i

t.

.^jr-

7

wet-forests.

: Between these two regions, a great belt pf produotive 

cotton, coffee, plan^sa^and sugar oane farms lies 

across south-central Uganda. This is the area of greatest 

eoonomlo development and progress. BesidSs these fa:^, 

many of whloh produce crops for export as well as local 

urban opnslimption, we find rapidly growing modem cities 

and' toTms, wMoh only half a century ago were tribal

7- ,5-7^7■m 1
:. -. '.,7.: v'g;



capitals and fishing and trading centers. Kampala, 

crlglnal^ .^d prsanntl^ the capital cf the native King- 

dp, c( Bhg^da, is nc» In addltlcn the natlcn-s capital,

^ a cultural center, and the site cf KaKerere nulverslty 

College,.Which senres all of East Africa. Jlnja, located 

’ on the shore of Lake Victoria east of Kampala, is the 

site of a hydroelectric dam which supplies power to most 

of southern Uganda, a y4otton textile millj :i^d a num^ 

of other thriving new industries.

The total land area of Uganda is about 94,000.square 
miles, or about the size of the United Kln^m.^ Of this

area, much is covered by lakes and marshes, including the
’

■ large Irregular Lake Kyoga near the center of the coimtry.

mi mm ■ ■
iM
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Excluding these wet areas and the two hatlohel parks in 

the west, the total land area aVaiiUible for occupation is 

about 75*000 square miles. It has been suggested that of 

this, at least one-tenth should be maintained as pernianent 

forest, and that as another portion of the l^d is 

unproductive and rocky, a remainder of 65,000 square miles 

could be considered flt.-£Q^;^grioultural

r m .
z-use.

I
■v.V

(
^Uganda Belationships Commission, .bd. Eaipof Munster, 

Bepbrt. (Eritebbe r Governient; Prater, I96I), • p. 7.
^E. B. Worthington, A DSvelopAent Plan for Uganda 

{EntebbeI Government Printer, i^4c>J, pp.
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The total population-of nSanfla, aopordlng to the 

1911 obneua, ,Kaa T.6si3.325. By 1931 It had risen to 

^ 3.58h.758. By 19» the figure uas 3,916.6^.^ Aooordlng
to the 1959 census,^ the African population had risen

■

sharply to 6,450,973* There are in addition about 72,000 
residents of Indian ^oestry and about l0,000,CEuropeans,^ 

whose presence is largely temporary and whose fimotion is 

mostly to provide administrative and professicml seinrioes. 

The census sWed the south to^j||e, by far the more dansely 

populated portion of the country '(171 per square mile for 

Eastern Province as a whole, as^ppppsed to 39 per sqimre

5

i
•x.

r

mile for Northern Province as a whole). ^

The people occupying the southern half of the country 

"are predominantly B^tu-speaking Negroes, whose mein A'

occupation has traditionally been farming ahd, on the 

lake shore, fishing ah well. Farming in the old peaaant 

manner is normally done by the women, using a jembl, or

it

I
•'7-;

*•
grubhoe,- after the land has'first been cleaned by the 

V ' ■ '<-1-^ ‘ 'v ■ ^

1. Bach family farming at subsistence level cultivatesmen

■^E. B. -Worthington, A Development Plan for Uganda ' 
(Entebbe* Government printer, 1946),

,(.Bat^BBd."Tue Bfnuuuri. Ho.},. PP-

P^n«r,.l9Ul). PP.^-tri. -

Si;£:i::::rv5r72*7^:7:■ ''
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., ■ , no more than ahont four aorea, In audition,

. - famera grou a aurplua of foodatuffa for looal marketa,

or cotton or coffee for export.

Though- there are differences in some details, the 

tribes of this region are all cxilturally related, and 

the languages so similar as to be often mutually compre

hensible when the tribes are adjacent. For example, a

':~tIt >
a number of
' ' ■ ■

'■ft

Munyoro and a Mutoro cam converse with each other, each, '

using his own language. Similazjly, a Muganda and a Musoga.
'

The most important of these tribes are the Baganda, 

centering chiefly about Kampala, and numbering over a 

million, who at one time had subjugated related tribes 

tp the east all the way to' MtV Elgon. Today, Baganda 

settlers are common on the slopes of Mt. Elgon. Perhaps 

the most impressive testimony of the importance of the 

Bagandk is the fact that Luganda, their tribal lan^vaigie.

>■—<

C-

'i

is required to be taught in all the primary schools
'

throughout the country, and is the lingua franca andu

\
Intertribal language of most of Uganda.

North of the KihgdonL^of Bunyoro, the inhahitants. 

along the Nile in northwestern Uganda belong to a 

linguistic group known as Nilotes. They are politiGelly
i

Vi

less well advanced than the Bantu and at present live

■\ , ^E. B. Worthington, A Development Plian for Uganda
(Entebbe: - Gtovernment Printer, iy4b), pp. y-S.

..■S.M.'.. . . . . . . . . . . :
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.oW rapipy at the present, alt.on«h cotton-srowins 

is apreap. ^to t.e West me no.. Xonns or tHe 

West me' tribes often serve .1th the police army.

! The . rest of ths^ northern and, in partlonlar, north- 

eastern, p^ of the oiorntry is ooeupled W Hilotioisnd 
Hllo-Hamitlc peoples, .hose main oeoupatl^ is cattle- ’ 

rsLlag. ?a»i 4<mBtry In tl« Bprth ail |.^ ap,e.lally tha 

ncrthaaat, ba^ arid ateppa ..nntpjr, I'a ganarally not 

snltable for farainfe. Although nuoh of this land has 

from *0 to 60 Inohta of rain par yaar, It la htgbly 

seasonal and uiidependable, often occurring as, violent 

stojcms,. The prospect of crop failure due to dro^ht is

-V!i -’i-r'i
■-vJ.- n;r','.

PV- :
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therefois high. In the Karamoja District in the extfme 

northeast, the rainfall is .ell under 40 Inches, rangl^ 

dom to near desert, leyels. There the people are nomadic, 

primitive, .arlilce cattle herders, and intertribal 

TOTfare is common, in association ^th cattle thteying. 

These people are hi^peonservatlve, 

living iiattems .ill not come about soon.

h>
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M.ici£r~AGRICU^URE IN UGANDA

•%
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"It is ,our view that, in the present circtunstances,

- investment in agriciature will bring greater returns 

^ in.terms of expanded output and incomes — than con®arable 

investment in almost any other sector of the economyi" 

International Bank for Reconstruction and Development,

The Economic Development of Uganda.

>

\
i

History

The primary Importance of agriculture ±n Ug^da’s 

economy, and to East Africa's economy as a whole, has' 

been recognized for four decades at least. 

a:pe seyerfi refafsns ffr this. Thof^ soils of 

Uganda are subject to rapid deterioration under the 

tropical stm vrtien noi j^ managed, they haye^been

There

a

•fjr—

/•s

iyiiii),'pp. 6y-68. v~T -
®Julian Huxley, "A'Biological Approach to Education in

" Oversea Education, .11,- 1 (October, 1930), 1-13’. —East Africa,

^International Bank for Reconstruction and Development, 
The Economic- Development of Uganda (Entebbe: Government 
Printer, 19&i), p.- 78.

^Uganda Relationships Commission, ed. Earl of Munster, 
Report (Entebbe; Government Printer, 1961), p. 8.
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people live. The„ bedrock underlying most of Uganda is 

composed of ancient gr^ites and gneisses. Though soils 

arising from such parent materials in the ;^opics 

normally low in fertility, in the south one member of 

the catena, on the middle slopes of the hills, 

structured and contains ample nutriehts. Toward the north’

KV.>V,

fiKV'

I'i.
'.N

are

iS; w^l

this member becomes progressively narrower and eventually 

disappears. Conibined with well distributed rainfall, the 

fertility has contributed to a high productivity.^ But 

these soils must be.managed carefully in order to maintain 

their fertility and high productivity. An important 
component of these soils is the organic residues. Phillips^

pbii^ out tl^t "whfh ti^ese spils are first deforested 

nitrogen Is ample,: t^ satisfactory organic matter 

content and the good texture permitting absorption of 

copious rain. After several years eultlyation under inso-

%

I

lation the organic reserves are depleted, the stoiucture 

is destroyed and erosion-ensues." The role of organic 

matter in maintaining water, ptopbr soil stfubiure, and

^0. C. Wrigley, Crops,and Wealth in Uganda ("East 
. African Studies,” No. IS iKampaia: East African Institute of 
Social Research, 1959]), p. 5.

John Phillips, Agriculture and Ecology in Africa 
(New York: Frederick A. Praeger, l9h6), p. 139.
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the moderate temperature conditions cannot be over-
e^^haslzea In .nnpiok.- a.ri«._ann tna rapid ,o*l- 

datlon of organic residues under e:qposure to sunlight 

Is one of the great limitations to Intensive farming In

16
4"

• -1=
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Most; of the denser population of the south are 

traditionally farmers, and many of them, especially the 

Bagateda,, haye beiebyhl^yLy;JucpeBsfifl^
’

crops for the market. A substantial corps of trained v.

>

7

■. mancp^er:^ls::hbt-''yltyi^i3^l^-yor:-ln& .

whereas the untrained njan can at least feed themselves 

through peasant farming as their knonledge'.and skllis permit. 

AdvanceileM ,ln agrictiltural knowledge ainiong this peasant 

^ population Is, however, imperative, because of the danger 

of rapid detefloi^tIon of boile through Ighdrahee ^

» manhg^erit. V-

Earlier lii the century an attempt was made to settle 

Ughhda wlibh white farmers after the fashion of the Eeirira 

Highlands, Some settlers did arrive, and were moderately. 
successdPul for a while^lrrrubber and coffee plantatibns. 

Wrigley -gives a detailed account of the history of the 

parallel development of both peasant cotton growing--amd 

White plantations. In 1920 a slump in escport pfieis; 6^

m.-if

‘•0. C. Wrigley, Crops and Wealth in Uganda ("East

. .
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both rjubber and coffee brought, to a climax a series of 

• difficulties which had gradually begun to set in, and forced 

the planters out of business. In the meantime,- officials 

of the Uganda administration began to see cotton in the 

hands of African small farmer^ as holding more promise for 

agrict^turai prp^perity in the couirtiy. ^hefeaf'tef/ .official 

policy, was directed toward the encouragement of ej^^sion 

of sai^l bpers^tions by indigenous farmers., A ecnsidaivable "

■rf.

y

amouni; of Iqw-rgfftde coffee, of a species. Coffee robusta.
*

Which is native to Uganda and the Congo, was added to cotton. Un

like the higher grades of coffees, grown, by-the white'

planters, thi^ species.is well suited to the low elevations 

arid fairly hi^ liempe^^f^ oif most of Uganda. One species 

of higher quality, G. arabiqa, has since been introduced into 

Bugisu, on Mt. Elgoh> where it thrives. Though unspectacular.

the progress of Africa-owned agrictilture has been steady, 

especially among the ^gandh and Basoga.

At present Uganda's Agricultural economy is moving 

actively from subsis^l^ce level peasant faming to 

ccpmehcial cashi crop iprOdhpilpn for both internal con- 

sui^tiqh and export. Some stetisticB presented by the 

Tnternafiphal BAnk for Recohstruction and Development^

1

I

4
Vi

^International Bank for Reconstruction and; Development, 
The Economic Development of Uganda (Entebbe; Qbyerhmeiit pfihter, 
lyoi), pp. I2-I5. ^ ^ ■
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indicate the state of agrioulture, today. dVo-thlrds of 

the nation's gross doniestic product Is derived from 

farming. Over ninety percent of all' exports are products 

of the land. Three-fifths of the cultivated area of the 

country is managed for subsistence, the. estimate of the 

i960 subsistence crop being about E4o million; the 

remainl^ two-fifths of the farmland produced about

-4;i'

sFm s
.V,

•/-
L 50 million worth of crops for the market, Mo^p c>f ^the ' - 

ca,sh crops at present are exported, but as, towns and

iV

export crop areas grown, the interrihllmaskeSiafhsttiecallojal
...F'F. .

produce is bound to expand. Today, coffee and cotton
'

are the two most lja5>ortant cash crops in Uganda, together 

constituting on the average over 80{^ of Uganda«s export 

incpme yearly. Both crops are widely grown throiighOut the 

southern part bf the country and to some extent in the 

north. BiFaddi^j^h, sutstMtlM earnings are also made 

from groundnuts, sugar, sisai, tobacco, and tea. Accbrdihg 

to McMaster^ the chief crops grown for internal con- 

sumptiphi .Ihcludihg deti^FcfopsF^own for local markets 

and produce grown fo>~home'use'by the grower, are 

sorghuifi,' finger millet, cassava, and. banana, including, 

presumably, plantain. In addition, a wide variety of

i

f

J

F'-

Uganda'''^V'Sll“SS?^Sk;*oi’^;?Jr!95ly?‘’"
n^p no, 27.
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^ ‘lU o^her Ts^etables ana fruits are gro»n, especially about

the cities ana .toirns. These Include yams, pineapples, 

potatoes, and beans.
; -i#a:Ism•>.v

f■Golfee
[I:

Robusta coffee covered 4@8,000 acres in Uganda, in 
. ; '' '
1960, ;^d retiuil^ fi i^l. million to producers, of this,

oyer 95 percent was grown on small hpidings. The.other
seven percent ^S-grown on estates. ^ At present erUde:

methods of processing the fruit limit the quality of the

product. . Processing for quality of product is the major

problem of coffes production today. The International

•>

Bank for Reconstruction and De^l0i#eht“ has stated the

problem quite clearly: "It is of t)i(e utmost iB5>oi*tance 

that quality be improved 

titlon in the. world coffee 

who might , have bp^ht on price alone are now becoming

t

•viii-

It AS our belief that eompe- 
rricet is so keen that buyers

• • • •

%
f

extremely quality conscious. Furthermore, we. believe 

that, unless the quality of coffee is improved, revenues 

to growers..wlll fall substantially." And again, "The 

problem of improving the quality of most Ugandan coffee 

cbmences at the first stage of processing the bedn;"

i

y

^International Bank for Reconstruction arid DeyelOpmertt, 
The. Ecoiibmlc De.Velopmeht Of Uganda (Entebbe: aovernmeht Printer,

>■;>
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AS a native to Uganda in the «lia etate, 0^ 

robusta Is ecologically well suited to the country. It 

aees not areear to suffer substantially from epedemlos 

Of disease or. insect infestation. Evidence indicates that 

quantity of production may be directly related to 1;he 

total rainfall during the dry season months: of December,, 
January, and February.^
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ii- SpbUEfta is not, h^eyer, ;entifely
V

free of. insect: attack, the most important pests being
i
i. lace bug dnd Antestia, both of which are bugs whic]d feed 

on vegetative growth. ^

some concern with the
'

■f ?
more valuable arabica coffee. Significant pestS;, are root 

mealy bug, lace bug, Antefetia, and the fruib'-bprer, 

Stfelphanpderes (a biting ant), as well as a fust fun^s
i' .

't

of leaves, Hemileia vastatfix. Spraying with high potency
vV

•i

• ’ 'i-i
contact poisonsi such as'aldrin and dieldrin, is the usual 

. method'Of controlling the insects, and copper sulfate is 

used against Hemileia. OSie extent to which insects, 

especially Anf^ifiaV reduce yields in arabica is not 

"Clear, but in some localities, at.least, the influence 

may be substrantial, as indicated by the following en-try 
in the Annual Report of the Department of Agflpuiture®

\

- . ^Uganda Department of Agriculture, Annual^Report of 
the Department of Agriculture for the Year Jsasaingiplst: Dee.

iaatebbe; Qovernmerit printer, iiJ&S), p, ISfi
Uganda Department of Agriculture, Annual Report of 

Department "of Agrucultufe for the Year Rnding-;3iBifc?^ffei 
%^r^eh))eiaaovernment trlnter, iDKl), p. y. ^
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; ^ ’ i. for,19^0; in refarenco to thraa dlatrlcts In the Western,

, Whixat.lt la llfflonlt to aaaaaa praelaaljr tna Oenaflta 

,,, m moraaaad ylald. famara ganafally

; ^ - • are. Impressed-by the effects and as a result there has

been a revival of interest in Arabica coffee in the 

three districts.” - '
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Cotton
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Uganda cotton is a long-staple, high quality c6tton» 

most of which is exported,, with some sold internally for 

cloth manufacture and cottonseed oil production. The chief
< ' , ,r. ■ , ' ' ; , ’ ' '

insect pests are a -|ug, lygus:, which feeds on flowers and

fruits, amd the spiny bollworm, Ea&as. Earia's is

exceptionally destructive at times, as larvae' feed on the

growing points, eating small fruiting points and fuihihg

embryonic leaves. Se'eause a single growing pb-^t ca^

sustain a growing larva through9Ut a seasoni

wander over the. plants, destroying one growing point 
-V ' ' TV " ■

after.apothe^r.. According' to the International Bank for;
Reconstruction and Development^ overall cotton production

ii?rv
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the larvae

1

l^-(Sntebbej uovernmeht^rinter, p; 3^*
' “ 2^* ■' ?

Bai^ for.Recon^ruction and Development, 
;g:s^:;a:Hyyr:-ys..?>::.:,,,râ 3aie^l}cbhcmin8De’<^ibpaien1^fgUgaiid^Sitefcebbet-SQb^ih^
;f. , Printer, pp.
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3sS:; can ,l.e„lnoreaBed 1^ about 30 percent by eont^lllns 

insect pests, current cotton yields airerage betoeen 

300,and,>50 pounds per acre. In some oases Inoraasea 

of .3?TOm 200 to 480 pounds, per acre have been aohleyed 

by ^praying sohedules designed to control Lygus and 

E^laSo. DDT has been found to be moot effective In. 

controlling these insects, and attempts are no® under 

way I to induce farmers to spray. The problm Is.largely 

in convincing them that the investment In spirays, pumps, 

and ^tobor will be more than offset by sreturns > from, greater 

production. Peasant farmers, nho grow most of .the .^cotton, 

have . In most oases neither the educational baolsgronnd 

nor the financial resources to tmderstand and> undertake, 

the spr^l^ projgr^ ^ t^ for the Initial years.

I®

iS

X.‘

■7,

■i

(f.

Gdttle
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The^pf^ctloe of o^tle raising In Dgsaida-had Its 

^rlglns, apparently. In Nllo-Eamltie nomads who drifted 

southward from northern deserts into Uganda at some 

unkn<^ tlsQ In the pM^T'jCnitural traditions r. and patterns 

of behavior associated with nomadic pastoralism therefore 

tend to dominate the battle-herding tribes today. . 

Prlmiarlly their cattle are nialntalned as a symbol , of 

personal wealth; specifically, bride-prices must be paid 

In okt^tle. As the movements of these people are becoming 

Increasingly restricted through development and land

/



ip SmWSsS m sy;p‘svgS:p«ig5-;!Vi:g535f»;^ W‘-3?'f§ :Vi
::-:i:','^;v.-'';: ::i

■?'.v

V i,'■■■.

H':;v;-;5i:•■•i:

ip I■i' ».p;::'
S0t1;l©meii9 overgrazing of the land la haoomlng more and 

more a problem. This la partlonlarly true of the K^amoja 

Dl.telQt ,of ertrome BortteMt Dgaite.

Though livestoek are widely raised In the ner^hpm 

pare., of the country,, this is. largely for personal:-wealth, 

aoc'9rdthg to tribal tradition.* The Bhg^da, of tl#i soiith, 

alao, om cattle and goats, and as thSy aie not a l^astoi^ 

people, they hire neighboring B^bima tribesmen to tend 

them. Because the-praotloal-mlnded Baganda use .shillings 

rather than living animals as a measure of wealth, these 

animals and their hides readily flM the^ the

y

V

mai^t^.. ... I-

I BUfOrtunately, all of Bgandaf s cattle, Ihclndlng thoe® 

omed-by vthe Baganda, are of the tough, long-terned 

typ^, or .tl^ hqhply tough, hump»should^d zebu type, 

breeds which have beei^heirded over the scrub end grass* 

lands of J^st ^rloa fro many centuries* These breed-s 

are resilient, able to survive well under dry, conditions, 

and fairly resistant to effects of eetoparasltlsm, but 
they grow slowly, are_^3w'w^l^ milk produbtlvlty, and

produce inferior outs of meat. On the other hand, modem
■

breedhi of dM;^ and beef c have not become estab

lished. In Uganda, because of a oombljzatioia of. cost of

of good sr.&o^» end the

('
i

importing and establishing herds 

widespread Oobiirrenoo Of ; trypa^ tlokar, boyln©

pleuropneumonia^ rinderpest, and other dieeiases. There
'v-'i

I
;P:-:

V-
:^.r.c: y<--r
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y.- .V .re -at present sone 650,000 to 700,000- cattle In Karanoda, 

and cone, or tteee are sold to the Jlnja and Kampala 

markets.Disease, especially rinderpest, anthrax, and 

bov^e pleuropneumonia, require closely controlled 
" immunization and quarantine measures,^ Greatly expanded

> •.; ■■ ■■■ .riV--;

veterinary services are needed for Dia^iMp^a, but even

ii

24
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with such services, progress will undpubfedly^e slfjw
because of the inherently conservative nature of. no^a^ic 

cattle cuitures.:
IS

1
3

Nagana
■—’V'

Unfortunately, large areas of Uganda which could 

otherwise be excellent grazing land are Infested with

tsetse fly, Glpflsiha app. These areas include the extreme 

north, bordering on the Sudan, essentially the whole 

western.side of the country, except where dense forests 

exist, and a sizeable area of southeastern Uganda. 

Substsintial areas of- the nofthefn plains >and the central 

portion Of the country around Lake Kypga have been 

cleared of G. pallid3^5~and G. morsitans, two savannah 

species.'^ The problem of clearing areas^b^^ is a

difficult one. Extensive spraying operations are

'i

v'

■’,V ■''

,1

'^International Bank for Reconstruction and-Uevei^leht, 
The. EconbiaiG Development of Uganda '(Entebbe; Government Printer, 
l$bl), p. i8o.

'^Ibid., p. 172.
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unselective and leave dangerous residues. This is not 

perhaps serious during the' initial stages of clearing 

when humans and stock are.not, occupying an area. Once 

the land has been settledj however, such methods become 

a hazard/ especially since failure to keep;t^ land free 

of tsetse . will almost certainly result in a, return of 
the pest. Phillips^ has discussed the coj^lexity of ’ 

habitat manipulation in controlling Glossina. There 

are several species which carry both human and animal 

’ trypanosomes. Each species has its own ecological

' requirements,, althoiigh the. total ranges appear to over-
■

lap considerably. Speciation in Olossi^j. therefore,
■

^I^ears/to be Ccblbglcai m gebgr^hicai. Herein

ils/.
iiii?

..V

, lies tbe problem. Alteration of the habitat to discourage 

one (species my; pr^jehCoto^e another. According to

t, Phlillps, encouraging vegetative growth to reduce light 

intensity and heat and increase hv^dity on the ground 

level so as to discourage 0. swynnertonl and G. morsitans 

(savannah species) tends at the same time to encourage 

forest species, such as~~G~r^allideps,. G. brevipalpis, 

and G. palpalis. Onathe other halid tO'.reduce cover and

r!

increase llghti temperature, ahd evaporation rate may 

have deleterious effects on the soil. It must be

' ^John Phillips, Ag 
(New York: Frederick A.’T

j'

riculture and Bcolo^ in Africa
?^ger> v iypoj|> 05.
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i. .ei^l^alzea hare that carrying capacity In tropical lands
dimlillahiB drastipally when eoila are exposed to sun and

heayy'^rains. Twenty-one species of Glpsslna are recognized

In East Africa, each with its own adaptations to particxilar

vegetationveommunities. In general, movements of adul^
■ " ’ ■■ .■'■. . 'v': '■ f

flies are controlled by light, heat, eiir himldity, wind,

and evaporation^ as well as the yegetation. Tlie |>upae
are affected by solid conditions, such as drainage>textTxre,
and temperatTire. The role of vegetation as both res^t
and determinant of these conditions is obvious.

Turning to the trypanosomes themselves. Trypanosoma

--

fm
ife

i||
K-
is!

I

m
brucei is a parasite of wild ungulates and is transmittedw

is
by GlOBsina to domestic stock in which it produces the

: ■ 

is
f

disease negana. T. Brucei apparently has little 'effect 

upon native wild mammalSi but the effect on domestic 

stoch, whfch are Cf e^bti^^ origin, is debilitating. Tor

a
ft'' tb

this and other reasons/ a novel sttggestlon has been made

that more use be made, of native animals as a source of 
meat. Huxley^ sta^s that on lands with a carrying
capacity^ of one cow p^'"3'tNarcresj wild game can yield

- . • 1, •

four pounds of meat per acre, as compared to three by

t

deomestlc stock; Uganda, according to JHuxley, is considering 

ways to domesticate the eland and perhaps the buffalo.

c\-
^ ' • s

' Julian S. Huxley, The Conservaition of Wild Life and 
Natural Habitats in Central and i^st At'rica (Paris: tlNESCG, 
lyoi), p. ,

■i:'
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Petrlaes and Wank^ auggest that "game ranching would aecm 

to,be especj.ally worthy of serious thought as a'source of 

high protein food in areas of protein deficiencies, iinoe

is
r;.

y ’ game animals are immune to the tryp^oeomiasis that

affects domeatic stock, costs of tsetse bush-clearwce

often may be avoided." One might raise doubts about 

saving costs of tsetse control, as humaJi trypanosomes, 

thoi^ scarcey a3*i also c^??i®<i Uganda tsetse flies, 

increasing hdi^ aetiylt ^iy areas can te

’ ej^ected tP ittcfe^sS the llj^tiKood of sleepi^ siclmess 

y outbreaks.

Extension

Because of the low efficiency of peasant faijming^ 

it has been suggested that this t^e of farming be replaced 

4 by .plaiitatiohs. Sir Andrew Gohen rejects this view, on the 

grounds that Africands tend to resist land alienation,

^ andvtbat debits its inefficiency peasant farming

distt;5^utes the wealth widely among the people and promotes 

and political^stabiiity.

tlvely small increase in peasant farming efficiency would

i

>■„

economic He holds that a compara-

S

):

^George A. Petrides and Wendell G. Swank,’ ''Mab^ement 
of the Big Game Resources in Uganda, East
North American Wildlife Conf; ‘ (Washington: WiidlifeTUatMtgSmen^ 
institute, xyob;, pp. ■46x-4Vy.

. “^Slr Andrew Cohen, British .Policy in Changing Africa 
. (Evanston: Northwestern University i^ress, pp."W"-95.’
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Sf;;' prodmoQ aiubstaatial Improvements in wealth. «The task.« 

he says, «1b essektlally one for agricultural,and 

veterinary field or extension services, for farm,institutes 

and agricultural teaoh&ng in the schools. The need, is to 

persuade the f^hrs to cultivate in the right nay, to 

take the correct measures against disease, to orgfualse

thistheir farming operations properly." We can seet,^ 
perhaps three objectives* the training of aip?le^tuiral- 

research scientists | the tra^S^ of a of oytOnsion

personnel to interpret scientlflo developments'*, to. the 

fazmlng people and encourage, them to Improve their 

farming methods; and .the general education of. the farm 

population to eq.uip them with a knowledge of uh^rlying 

pri^iples so that' ti^y can tu^rst^ the newer . 

discoveries and recommended ^Ml^s; br^ them

by tlW ;0±teMion One p^tieui^r diffioEOty lies

in the nay. in general, f^lng as a busi^ness..enterprise 

lacks appeal. XOuhg people assooiate farming with 

austere living conditions and plain hard work.bzeaking 

the hardened soil wit^~siM]^le haM to^ It is ?the old 

Ait life:* C?!tth totally liieu^loiezit training 

drift to the olties in search of employment already 

much too sooree. Those with a modicum of education

r

K

aspire to such occupations as clerks typist, or other 

whitb collar Jobs. There are, of course, some highly 

enterprising and prosperous farmers, especially among

4

'4..
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the but altogether too few. To become educated

Is viewed as a way to abandon farming and emulate the IS viewed as a way aoana n ^ mg

Eur<4.eau expatri,te civil aervaut who, by African

standards. Is comfortably well off. ^amuing Is thus too

often left to thecSLd and the- Ignorant, and as a result,

the educational level of those on the land Is generally

lowi

p*

IP -y

-vi 

1-

V

J

f111 ;splte 8^^ f*amlhg must .stiU: r^ the
.

rock foundation of the natlonb economy, and therefore
'■

It can only be assumed, for better or worse, that If the
■

government's Intentions of providing eight years (now 

reduced to seven) of universal education be realized, 

then the general educational level of the farm population 

will rise accordingly, thus making the farmers more

■8i

?jym

s.

receptive to extension teaching and more capable of

implementirig technical knowledge on their lands.
- - . ' ■ ■

It is

hoped that the vf^inanclal ‘success of some fa,jrmerb will 

contribute to a changing attitude among ambitious young 

meiii

-^r^

\ r-'-:

The orgeuilzatlon'Uf'iJhe extension service is

essentially as follows: a senior agrlctatural officer
,

administers the service. Within each region there is an

3

'B'.:•i;

agricultural "Offleer regponsible for a staff of field

-•4’ . ' w'T. . .............

•^Reporter (Nairobi), Dec. 25, 1961, p. 24.\
■X:

MSPP
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worl^rs. staff consists of one asslst^t agricultural

Officer per cppnty, assisted by seyeral agricultural 

assistants. The assistant a^lcultural offloar Is respon- 

sible for dirjeet field contact with farmers. r ;

The International Bank for Reconstruction and Develop-
- -

menf^ states that, the first class of ^tjidents with the

B.: Id . . . . . . . . . . . .

'0Biiil.•U

■>-

'• r'f..
r-.

. in agriciilture graduated from Makererenih9l96l, 

and that those.graduates are qualified for Immediate 

appointment as agricultural officers in the Department of 

Agriculture. Because, however, Makerera serves’ all of 

East Africa, it was estimated that el^t would he 

available to Uganda. This same source recommends the 

establishment of nine additional agricultural officer

:''hi
I
m

s

g
)

■K

posts, in addition, in 1961, all existing posts were

filled by esipatriates, and it was recommended that these
, . ■ : .

posts be Africanized as quickly as possible. Gn the other 

hand, twelve assistant agricultural officers were on 

leave in I961 for further'studies in order to qTialify
Q

for up-grading to agricultural officer. This in turn 
only serves to aggr^ate-an existing shortage of assistant

-}

-g

.^International Bank for Reconstruction and Development, 
Th^sEcbtKMi^t^De^^i^^htibfeaPi^irBl^ Ob^rhmeht
l»3?interi’i#ii»ljb:)isppj;5

o'
' Uganda Department of Agriculture, Annual Report of the Dewy^ent of Agriottltye for the Ydar~^3j^^i.^^3ec.

i9bi. {Entebbe; <loverxmieni.‘'#finter,■ 19b^)', 'p. ''3Y.

0
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agricultural officers. Though- aii-average of one per--county

- t4he^?e they begin their training. At present a successful 

two-year training program at one of the institutes 

qualifies a candidate for agricultural assistant, Partlcu-

>■^1
?v

.1'

SWmi
-V

.r

• /

■i

;• larly promising students may continue with an additional 

two years of training at Bultalasa for a diploma which 

qualifies them for appointment as assistant agricultural 

f officer,. The, farm institutes, which in addition serve as

■>

■eaperlment stations, provide a training in fundamentals 

of agricultural practice and scientific principles on 

which they are based. In addition, the four-year diploma

oo\arse Includes a full year of practical field training 
in modem agricultural methods,^ Admission to the farm 

institutes is based on successful completion of 

secondary school with Cambridge School Certificate, 

Evidently,.-a farm institute diploma, serves for admission
;£

to university work for pruposes of up-grading to 

agricultwal officer,'An-e:^an'sion of cash crop farming 

will necessarily Increase the demand for extension 

Services and personnel.

_ _ _ _ _  . .
^Uganda Department. cf_Agrloultur.a, Annual Deport 

■ '■tHeBl^Mc’lrfttentf0fe^A^ti^onltuce®S2i^the¥;Xe 
1900Entebber Govermeni; tinier, 1^1), pp, ly-lb.
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8itol(^aneB t^: Pupation

, A A|»,leA«e Of .a^lcAl^ts of agrono^ and, plant

nutrition Is a must for farmers anywhere, and,certainly

no less.ao in a tropical country, where soils.are-easily

ruined for productive purposes, Ugandan farmers, whatever

their'level of formal education, must qulcliy cbiiie, to an
•

awareness of mineral nutrients and of soil textures, 

struotures, and miproorgenisms. They must have..soae 

understanding of the nature and functions of roots,

, stems, and leaves. The classical taxonomy- and.morphology^

oriented .hotany has always been useful to otir. own..
. '

agricultural economy in the past, and would seem.to bo so 

for the people of Uganda at present, AlthpughimOdern. 

biochemistry and organic ohemlstry will be useful tools 

for the agricultural research worker at the experimental 

centers and the university, such knowledge would be of 

limited practical value for most people.

Intensive cultivation of crops naturally invites

...
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InsectKpests, and ae^ar^^ improves and expands insects 

can be expected to become" increasingly important, 

especially as attempts sore made to raise production and 

improve the quality of crops. Therefore, jLnspot m^oipho- 

^ logy.and taxonomy are important knowledge for.the general 

population. Vague terms, like »mdudu» (insect.or pest), 

will have to be replaced by specific standard.common

f

''r.
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for. opeolfl. Inoe.to of o^loultorol Irportanoo, 

tbo ratoro of tjtolr foedlrg methods and modes,.of reproduc- 

,tl<* Hill have to ha leainod.

, It Is the pipsent aathor*s prognosis that-the.

>
, t-

y
•-

eduoatlozial level of the northern cattle tribes nlJLltx

remain dlsootiraglnely lo^ for a lonjs time, partly, heoatise 

of the Inkerent difficulties in providing schooling for

Widely scattered and senl-nomadlo peoples, and-partly >

;■

heeause of the highly conservative nature of these, tribes. 

Nevertheless., in order to avoid overgxaz^ as the. Iwd 

available, to them becomes progressively more res-^icted, 
they wUl. have, to become auare of the Impprt^ce of

'■.■ • •.'■•■. . !- ■■■''• ' ■:. 'i' 'i '■ -■ .-5 ''• .• !.'■' r •

limiting herd sizes. From the standpoint of a biology

syllabus,, this means a knowledge of soils« It.also means 

a knowledge of the interdependence of organisms^ An 

introduction to biotic communities with special referenoe 

to the equatorial grassland biome wo^d provide useful 

background to prepare them for the inevitable piressure

from, the government agencies to red,uoe tb& sizes of 

their herds, so as to'Tealse the quality. It is strongly 

urged here that certain aspects of earth selenoe, suoh 

as olimate and neather and soil study, be lnts^|s|od 

into a biology ourrleulum at an early stage, for these 

people. Further, a knowledge of the principle^of . 

paiasitlsm, together with speelflo Infotraation on some

.A'.'

V:A..
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l^nowles*, for progr^Ba of oattXe

Plant aad ahlnal treading .are >n their Infanep in 

Bast-Afrlpas one teste of a local orange or grapef^lt

mwy:;.7-
■';■ aii

a
')J

1

JRV r a;
Strongly suggests farther studies in this ^'ea. Badly 

needed, are breeds of live stock which will oosbine

the toughness aM durability of the Ankole and Zebu with" 

some of the finer qualities of Bwpean stock* Basic i 

elenents of Hendelian genetics at the. seeonda*y leyel 

night help Interest ^ronlsing young students in beooning 

research workers in this area.
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Public health in Uganda
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' ">•'■. "Masses of historical evidence illustrate the fact 

that in communities where.- such conditions as malaria, 

hookworm., and deficiency diseases are rampant, human 

output is at a mlnlrnm." —- National Academy of Sciences- 

Natlohsd Hehei^eh^ijounell.
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Dietary ProblemsW -V:'s
ivv^

Malnutrition does not appear to be a serious problem 

in Uganda, with the exception of Kwashiorkor, a syndrome

produced basically by a p’roteln-defloieht diet and
■'

aggravated by a low calorie intake. The syndrome includes 

P, edemf ipss of msianln in Skih And hairi resulting in a 

oharacteii^istio coppery color; apathetic and peevish

IP

■p

>

I- /

Pi
behavior; distended abdomen; and ultimately death. 

Acoordlng to the; International Bank; for Eeconstruptlonrnm
and Development,"- the disease is "one of Ignorance,II

£ Since vegetable protein in the, form of grip^i^uts, 

peas, beans and cereals, and animal protj^tiii^^ 

of flying ants, grasshoppers, eggs or fish, are usually ‘

I

f;. ,

ayailablel tbl tbelmQ^i^ skint milk pan. eitl^r
I . ;l.
rP

jiii

- ^Intematlpnal Bank,for Eeconstructlon and Development, 
The Economic Development of Uganda (Entebbe* Government 
printer,; lybi;, p. -299*
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•V' ’ obtained f«e or purohaied at a price that moat.families

earn-afford to pap., imfamta impede, are msdall. .earned 

ab^ptly at the age of a year and, being unable .to chew 

.the tough native goat or beef,, are fed a diet consisting 

exclusively or almost exclusively of matoke. a paste

uI

IS
I ■;..

made of the boiled fruit , of the plantain, Musa paradlslacaa 

The paste Is rich in.starch, but deficient In lipids; 

proteinsj and nutrients. Apart from, this one disorder

■/

!■

is
t.
;

V

y-

which can be corrected through education, the people of
. ■: . .. ’■'■SI

y Uganda bppear to have adequate diets. Famines, such as 

' are f0^1 in some parts of the world, dotnot .occur here,

St.
M

X.';

partly because of the uniform climate and dependability
:>S-

Of f obd piqdubtibn, And partly becaixse bf Mb ni^b^tei^I
j.;,'

low population density.is

i .5^-
i Malaria•{

0,

Probably the aiqst sbrloTis disease of Uganda is 

malaria. The. International Bank for Heoonstruction and 
Development^ reports that there were 120,214 oases of this 

disease In 1955,. and tiiat-thls rose steadily to 180,021 

In 1959* This rise Is due in part to a general population 

nlse. Nevertheless, the total number afflicted with the

$

f:
f
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Irintey, p. Jj9a.
4

'.’S

:r'i

'4' ‘i.

■sy■^v



rW / ■ ’ ' ' ■

i : r .eonnl»«. .a.^ 6.451 .Ullon .eTaons

,i. , at a population flguia,' the Inoldenoa of nalarta In

that yuan appaara aa appfonlnataly 2.85;. This dtaa not 

d.u— individual^ {conoeivalily quite a few) who, 

befsauae of Ignorance, lack of olearfout aymptoms, or

■^v::

'-’'a

t
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include those
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remoteness, do not request medical assistance, yet suffer
"v-I prolonged Illness of vaarylng degree of severity and' are 

unable to oontribute to the general prosperity of the 

countryi. Such persons would further tend to add to the 

total reservoir of the parasite.
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The common causative agent of malaria in East 

Africa is Plasmodium falciparum. It- differs’ from P.-vivax. 

the common species in most parts of the world, by a longer
3'

asexual cycle (itiS hMiro a lesser stlmulatibh of the
'i

Vi

imnouie #e And a tlel^Sft a^^pearanoe of the

gametocytes, or infective cells.^ The chiils^ and fever.

ifhteh*are ;6;^0iic in qther for^ of malajdAi are often

irregular.in ocourrence, and cases appear to vary greatly 

in severity. Prolonged morbidity is therefore common. 
Dirping a schpol visit^t^n^safari thrbUgh Tangeuiyika, the

^Uganda Ministry of Economic Development, Statistics 
Branch, Ugeuida ^Census. 1959i African Popiaatlon (Cyclostyle 
(EntebbeI tPhe hinistryi i^oi;)., ppi JiA-25. ^

2g. Macdonald, "Epidemiological Basis of Malaria 
Control," WHO Bulletin. 15 (1956), 613-626.
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Hoxo^xo that at his school the pc„oncst pause ot 

ahsehteels«,.s aalaxia. The attache of the disease did 

nbt appe^ to be. serious, and would-last several days 

at a bime,' after which the child would return to school 

to resume his studies.
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j93*rloa has been viewed with great- conoexn^ by the World 

Health;-prsa^lzatipn the United Nations, and that malaria 

i control on the continent is one of that organization* s
: ^ ■ ■ y-

most important projects can be seen by the great number 

of reports on the subject in its periodicals. However, 

the importance of malaria as a cause of morbidity and 

loss of per capital productivity is probably far greater 

■ ^ than its Impfprt^ca as a paube pf , death, The Natlenal 

Acpctemy pf Sciencess-Natloiaal Hesearph GPunoil^ states 

that cohtaary to widespread belief, malaria is probably 

not the major killer of children, and that malaria needs 

to be controlled not so much because of its lethaiity as

because of the "Afrlcad^sjc^btion bo the disease 

itself,". The Council»s report does not specify what that 

reaptioh is, but prestunabiy it is simply the ezperiencb
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-Of lUnaaB and the dBBlre to te free of It.

^dtte^te to^ootrel ^ia ta^ too fox^., 

aloe Jroee taken aa a preoentatlTe, and ehenlool apxaylng 

to deatnoj- the moaoulto vector apeolea, dnOBhalaa nantlae 

and Ai fpnesttiso Drag therapy is limited in effectiveness

^-v

'•J;

for several reasons. First, of ootirs®, is the* oosti Tod 

few AfriBan families at present can a^dJ^ tiOp^y thes 

drt^s. regol^ly^^^^ lue of the drags , is. not y

effdOtive. Sdodndj ey^ if these drags oooM he^ si^plied 

V free to the xxhole popnlation (a costly undertaking), it 

is doahtful if many of the Africans iroold take. the. care 

to use the drugs, partly heeaneo preventive me'dielne by 

its nature does not nSidduoe striking and therefore 

convincing improvements in personal dell^being. Indeed, 

thea?e^; m^ even be^^g 3rea,sons f«» not

^ st^fesdldg^ Some of the s^sohed British

persiymel pryi^^^^t^^^^ a ^good® case and have it cured 

t]^.to. have a sappressed case for an extended period, 

for a dxug~enip:^ aluays be dia^osed

i^E^ily, xeven by blood^saml^tion. A neighbor of the 

author in Eampala, a Sootsuoman, suffered severe head- 

a^s, -anen^i and gen^iiU^'vitality for four 

years before it uas diseovered that she had suppressed 

; malaria, .and then only after repeated blood es^lxldtions. 

A third limitation on the effectiveness of drug suppres

sants is the tendency of the prdtdkdi^ to develop.
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-^resistant strains. Proguanll-resistant strains of p.
. falciparum and P. Vlvax have been found in Southeast

Asia, pyrimethamine-resistant strains of P. falciparum

and P. malariae have been found in Kenya, Tanganyika,
/ - - . > ' 
and West Africa, and in Colombia and Thailand strains
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of P. falciparum have been found which wef^
to chloroquine, akodiaquine, and hydrpjcychiproqui^e . 
simuitamepusiy. ■*■ The above source, ixidicates, hpjreyer.:r
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that drug resistance has not been a serious problem in 

^ practice. Nevertheless, the appearance of drug-resistant 

I strains in several parts of the world and among several 

specieS: of piasmpdium indicates rather widespread genetic 

capacities for such developments.

MpIliiiltP control through ^ p^ is at present the

- >-.mps’tj widehpreft'i kethpd of malaria cPntrPl, and probably 

will: remade sp for^ a tame, Petite occasional 

rpsiet^e, hPhavior chehg^ following sublethal dosages, 

^ and other local technical pfoble’tts, it is by far the 

most; reflective methpd at present available to malaria 

control teams. The develppme^ of a number of high potency 

brganophosphorus and chlorinated hydrocarbon poispns 

sihce werld tfef II hAsIprov^ powerful weapon in the

S;
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^orld Health Organization, "Problems of : Malaria 
EradieatiPh in: Afflea;" WE^ XVII, 10 foct.. 1963).
p. 375.
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-[war agatost mosquitoes. Nevertheless^ a more comprehensive 

' a^pr'o^ch. to mosquito control will eventually have to be 

developed, for while poison resistance has not so far 

interfered with eradication programs generally, it is a 

growing-phenomenon. The World Health Organization has 

already pointed to the fact that'^ the world's pr^^al

•j

'v

anopheline vectors of malaria, nine species are resistant

to dieldrin, one to -DDT, and six to both poisons slmul- » 
t^epusiy.^

There are numerous other problems which, though small,
,

■ tend together to reduce the effecttvehese of chemical 
-

— sprays in many parts of equatorial Africa. DDT, for example, 

is-not only poisonous to mosquitoes, but irritating as 

Anopheles gambiae frequently tendswell. to avoid DDTi

hovered surfaces to hemes and, thus often maJees less than 

^ fatal contact with the poison. In addition, treated houses 

may be replastered soon after spraying, or entire houses 

inay be ^missed to a spfe^ Furthtsr, as

populatitos of htxmans and domestic stock continue to grow, 

theyd^er of thelr^^b by these chemicals will

'i

y

tend tb toefea;se.

^orld Health Organization,"Problems of Malaria 
Etodtoatltoi in :Africa> '^^Mo;'ehi?bni X7II, 10 iOct;, 1963) .-p. — ...

^:n?id., P. 371. .
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, ^ate, or .on«ol

.^la«,moa,altoas tore not toon dovolopod to a teofal 

.xtebt..W.POBaiMlltiea,aloo« tila lino do.otlat.

Thera art too ohtl^, reaeooa thia. Pdrat.

there are ohealehl ooapaBies which have the available 

oaplt^^ai^ facilities to carry out the Beceeearjp:research 

for a product which will he useful and at the, ^amq, time 

profitable for themselves j comparable oorporatlon.-re- 

sources, do not exist for the development of biological 

control products; therefore, ohemloal spray methods have 

led .the way. Second, blploglcal control methods,^e often 
f^ more ^complex in principle and In application;. there= 

fore, fdr iwre. lengthy and time-consuming research, must 

be carried out under field conditions.

There are several possible approaches to, the biological 

control ,.of anophellnie vectors. One Ih tpwianlpulate 

physical aspects, of the habitats so as to provide un- 

BUlthblo-environmental conditions for one or anbbl^
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stage, usually larval or pupal, of the Itfb cycle, 

imedlately of course, of ,vthe traditional draining

Of swamps and marshes, which has proved so generally un

satisfactory since ancient Boman engineers tried to ^in

One 3:

i

y

I
the B<nitlha fllarShbs^ Sue^^^ projects are very costly, and 

have profound and often unpredictable results. Our own 

experience with the Evergl^es and the prairie potholes

'^,4.
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Indicates what undesirable effects on soils result from
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of tiooloal soils ol>Tionsl7 pxselntes this kind of 

opsmtlo«,ohiarko,-stal,.

a ssoohd swroaoh Is to ssnlpumts hlologioal. aspoots 

Of the.habitat -tl^oagh latroduotlon of appropriate, 

predatory or parasitic species. This approache.too, is 

fraught Hith baeards. The iatroduotion of the.nongoose 

into the teribbeaa Islands, the Anerloaa grey, squirrel 

into Britain, ths,.^opeaa starling into North America, 

and rabbits into A^treaia are all examplas of the 

enemity of error jWhlch. cap. occur in transplanting, 

species into areas where they have never been a part 

of the. biotic oommonities. Nevertheless, thorough solen- 

tiflo Investigation into the ecology, physiology, and

- X-

S

,
behavior of possible paanasites and predators ought to 

reveal a few suitable control species, indeed, one. 

predator already has shoun promise. While visiting a 

school near Klsumu, Kenya, the author had occasion to 

visit a biology class field trip to a ne^by iond.. There,

saaiL ot^ indigenous feoin^
%

among native ngegcr-or klapla, 

were schools of GasteuSia affinis. ow otn natite^^^^ A^^ 

mosqnlto-fish, milling around the upper levels of the

water near the shore, Just as the anther ^d so Often

seen them in the ditches and swamps of Florida and: the

ti

. t.  , .K., . . . . . . .
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0.i«. says this llttla fish, wMoh can

consh^ anhsllsyahle- ,u^tltles of *s,ulto Xsyvaa and 

.pupaei has been introdueed into every tropical country 

in the World and has been successfiil in controlling
i."'- ' ■■■;. :;7'.

malaria in at least a few places.

..-Attempts have been made in New Zealand to develop 

a method pf mosquito control using parasitic fungi of the

genus Goelomyces. The present limitation li^s in the
'V '7?S2^.27Ai3wiiiia!':'. r
lack of a suitable artificial culture medium for the

•■JV VJ',
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fungus. The World Health Organization Is^ supporting' 

research at the University of Bristol to develop a 

method of culturing this fungus in sufficient quantities 

for control programs.

Still a third approach to vector Control is the 

manipulation of the biology of the organism itself, or 

to put it another way, the manipulation of the genetic 

^riyironment of the organism. Control of the screwxwbrm 

fly of our own :great Plains was achieved through mass

releases of sterilized males. Matings between sterilized 
males ^d-wild females resulted in "crop failures" of

the fly the following year. A spmeWhat fiif^fi'ettt

, .^Donn B.. Rosen, "It Ifekes a Carear of Eating Mbsquitoes, 
Aquarium Journal, XXIX, 1 (Stelnhart Aquarium, Jan.,

S/orld Health Organization, "Biological Control 0^ 
Arthropod Vectors," WHO GhroaiSle, X7II, 11 (Nov., 1963), 
p. 452.
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.a o^- stralna .earl., recee.lve

latlua genee. «alee .earlag these genes can then he 

released to sn^ the wild populations. The advantage of 

genetic manipulation lies, of course, in its tuirmlessness 

to hum^s, live stock, and wildlife. The prospect of 

raising and releasing a sufficient number of mosquitoes

for release into the sprawling letfce eind marsh country of
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •■■■•■
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central Uganda, is, of course, formidable at the very 

least. Yet, with the aid of a statistician to compute 

, the number of specimen .needed to reduce viability 

s, sufficiently in a,given population of mosquitoes in a 

given area, there is no reason why it could not be done.

v

^ y. .

Rather than to think of chemical sprays and

biological controls as alternative methods of control,

" it would be wiser to think of them as coii5)lementary,
'

and as integral, parts of a con5)lex program, using many
-

techniques ^d methods, : and.' founded upon principles 

drawn from a thorough understanding of the ecological 

aspects' of the disease. This has been recognized by the 

World Health Organlzationii, "There is therefore a growing 

realization that•poritror measures should be fitted into 

the eco-system of the vector rather than imposed upon it, 

and, hence, that every vector control programme should be

•tar-

^^orld Health Organization, "Ecology and the Bio
logical Control of Vectors," WHO Chronicle, XVIII, 2 
(Peb., 1964), p.- 41. - - - - - :- - -
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.|^ce.k-b^ , thor^u^ aa3e.s.™t the ecol=«l=al 

. el^tloh, , ais, the Orsanlzatioh goes on,to say, would 

enable eonttol agencies to talf^ advantage of environmental 

factors which naturally limit the numbers of the, vectors, 

while at the same time- providing information on which to 

apply the. correct sprays at the right times and places.

Obviously, what is being pointed to here is a need for-a 

new science of vector control, built around a comprehensive 

study of the total biologycof the ,species Involved.

Yellow Fever

tS
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Though yellow fever is not at present a problem in
• ■;V':V-:':vlA;Sy:fySy:::A;yyASS|AsM"|SyiS'-AH;s''y:^^?-':'ifASSS;AAi;’y,nyywS;Ay;/A--l'''>,.
Uganda, there is evidence that it could become a problem
at any time. Mahaffy^- gives a brief account of the history 

" 5^of epidemiological studies of yellow fewer. Following 

the discovery in South America thit there were two

■rir.
■T

/s

epidemiological forms of the disease, an urbeui htunan-^to-

C human pattern with Aedes ,ae^ti as the vector, and a 

sylvan pattern in which some kind of wild animal fomed 

the chief reservoir of; thejii^ase which was transmitted
cs..>

sporadically to rural villages, the next major discoveries

were made in Africa. In 1927 it was discovered in West 

Africa that rhesus monkeys were highly susceptible to

T

iA.,F. Mahaffy, "TOe Yellow Fever Situation in Africa," 
Bull. World Health Organization, 11 (1954), 319-324.
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Ite prtasipiee »f sylvan ysllon-fsvar
as, 1. a^s*s,^^sa,a»a ,nsn nari»a auV ^ .na,.anss*s 

of 0«mty in sa.stem Bg«to.
-on W? 19. 19a. «« '-rl.tar nas, Uivitsd^as a

g^0sjb;:of;;Mr., Erie Luoas, of the laatltute of Edueatlon at 

H^rsTO university College, to attend a f^Xd trip to' 

Zlha Fo^st, near-Entebbe, nnder th® auspices .of’'the 

]fe8t ifrloan Natural History Society. The field.trip 

laadar-^s.or. A. J. Hadio.. of ths Tiros gasaaroh,msti- 

; tote, and Tho nas engagad to farther researoh-on.tha 

aoolo|7 of yeUow fever. Aooordtog to t^ notes entered 

to this-eriter.s ioornal for that evening. it>.ls believed 

, that, yellou fever uas originally endemic In the-.aonkey 

" population of equatorial forests of Africa, Including at 

least the. red-tailed monkey, Cercoplthecus nlotltans.

S.
®?a '77-V.
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Because the forest Is dark, oonslderably more.so than 

^ 7# the surirbcmdlzig landscape. It Is an efficient, radiating 

body.-.Distinct thermal layers develop over the forpst at 

nlghti and Insects move upw^ through the forest at 

diffe^ttol rates. Dany apeoles pass thr^h the oanopy 

i,.to.,^.^rlytog. thermal strato. and ara Jhen oarried 

by nlM-to other forest areas. Daring oertato, hoars of 

the ni^ht. ^ smSS^ A. ooae into
ooptaot .toth th, nootoys to the oandpy, idie^ they, feed 

to theto;blooa. to this oasr sp«adtog the yeuoo fever

::
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ivirus. .JU h^B.beg^,Clearing the forest edge and planting 

■ dr4a, the ninkeyi. descended,it evening to the ground to
' • ’’-: - ae^, a ground-duelling nosgulto 

.Of the forest edge, picked up the virus from thejaon^eys 

and transmitted it to humans. Having in-this way. hr^cen 

out of the forest, the vir^s then spread v^ia.ipnans ;and 

Aedes aegypti to all parts of the tropical v
"••"""“'•'y. , 7 ' .j..,

two routes of districting yellow fever would tend to 

make the disease a very difficult one to control. 

\Portvuiateiy, however, an effective vaccine has been '•

; developed. Nevertheless, the continued possibility of 

outbreak and the flfljdings of ybELow' fever studies in

Africa:. Illustrate the importance of knowledge in depth
;-N‘

of the ecology of vectors and causative organisms in
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PilAriids
4-^

--A A multitCe of" C^l^irig thiCs are carried by blood-
i
)

and iyng)h-feedlng dipterans, not the least of which are 

filarild worms. Maiiy gen^ranof these roundworms irihahit ‘f-

the subcutaneous and other regions of various mammals. 

Of these, Onchoceroa vtilClus infects man via an 
bitlng' fly, -Simi^ d_ _ _ _

'S‘-

dimndsumi Aecording to i^ymaxv^ .-vi

obnoxious

iSi;
. ^-iibbie. Henrietta Hyman, The Invertebrates; Apahthocephala, 

As chelmihthe^ ,>ahd.- ^tbprocataj Vol. Ill (New York: Mcaraw^^ “
Hill Book do., ii&5l)i p. !^7y.
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A , -Zr^ larvae, or McroyUariae, appear to te attraoted to 

t^ site darlp. Pltips Pv tPe, sallvarv secretlope ot tPe 

fl^-, which then Ingests them. She does not elaborate. ^ 

the life cycle in this case, but presumabOy it is stoilar 

in' mador respects to that of Wuchererla bancroltl. -a con- 

familial species, the life cycle of which is at present
'■

the best known of the group. If so, the microfilariae 

undergo several changes within the fly before being tr^s- '' 

mitted as young adults to the skin of another human, at 

- which time they penetrate, probably through the wound 

made by the biting fly. lEhese worms invade the subcutaneous 

and connective tissues, initiating inflammation,, resulting 

eventually in the formation of fibrous nodules and tumors,

^ within which are the adult worms and their microfilariae.

The microfliiariae are hot but travel un^r

^ the skin, ■

y.

i

■
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Simulium is a black fly the larvae of which inhabit 

f'^st-mpying water* Though the literature examined by the 

author does not mention this fly or associated 
onchocerciasis, Wilks^^ ^dicates its intportanee locally: 

"10 years ago the biting fly Simulium damnosum, the vector 

Of onchocerciasis, was so abundant along the Nilei near

Jinja, that the area was populated by drily foei pershriSw 

A successful program to eradicate the fly was. cbriduct^;

.■'i

Norman E.' Wilks, personal communication (1965,).
!?■.
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75,000 pe<^le «a no* proaparlng In tha raglon." Iha 

^implications of this disease for settlement and develop- 

ment,of selected areas are obvious.

Several other filariid worms parasitize man in ' 

tropical Africa. These are generally minor in Uganda,’ 

perhaps the most spectacular being the mosquito-borne 

ffuchereria baneroftl, which blocks the lyng)h vessels arid

•i:

Si'S
S

'.n

produces tremendous swellings k^n as elephantiasis.

On occasion one may,see such a fictim walking the streets

»of Kampala, but the disease does not appear to be cbnmon
'

;enough to be regarded as a serous public health problem 

at present. A

" ^bk^&

^e i^st cpimpn soil-ti^^ltted worm in Uganda is

Ancyclostc^ duQdbnalg^ t^ hookworm, of which Wilks- has
.......

this to sayj "It is the most prevalent helminth infecting 

the populace. No survey conducted during my studies has 

revealed less than 70)6 infectiohyrate." The International 
Bank for Reconstruction and-Devblopment^ reports 10,120 

cases of hookworm disease (infection serious enough to

i

i

^Norman E. Wilks, personal communication (1963).

2- International Bank for -Reconstruction and Development, 
The Economic Development of Ugemda (Entebbe: Government 
printer,' i96i), p. 298. '■
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’ ' -^^ause specific recognizable, symptoms'of illness) in 1959>

euid this figure correbponds closely to those of the^ ^ 1 ' 
previous five yelars. Beaver"^ provides some ln5>ortant
figures on the reproductive capacity and viability of

hoohMorm: the average stool from a person containing a
' ■

single pair of adult worms could contain as many as
'

50,000 eggs. "It ,h^^ that a. damp cotton pad

s}■

I
'“1

J
lull
;V,'.

IS
i;.

about l6 cm. in diameter can pick up nearly 25,000 hook- 

worm larvae in a few minutes from a spot where faeces

, containing only 50,000 eggs were deposited six days
“

: earlier." Adults may live as long as fifteen years in

the intestine, and infective stages remain Viable for 
' '2

several weeks in the soil. Hyman considers hookworms
'V-

.i

to be the most injurious paraeites of man.

Control of hookworm is not likely to be achieved, 

through treatment with eun-feiheimlntice;/' partly because bf 

the lack Of effective safe drugs at the preseii'^ and- 

partly because of the probability of relhfeptlbn. The 

beiVVih^" ca^ be dbne along this line is to use what

^Paul 0. Beaver, Control of Soil-transmitted 
Helminths■("Public Health-Papers," Ho. 10 IGeneva; World 
Health -Organiza-tion, 196I]), p. 27.

o'" ’
, Libbie Henrietta Hyman,. The Invertebrates: 

Acanthocephala,' Aschelminthas,'. and ^ntoproeta,
(Hew. 'Jfofk: BcCffaw-Hill Book Co., 19^1),' p. 339.

, j^Paul C. Beaver, clt., pp. 20-21.
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^.^drugs are available to relieve severe cases when .they c^e 

to the,^t,ention of msdical persorpel. Interrup^iion y.
transmission might be achieved either by isolation of the 

;eggb and infective stages in latrines oi; other sdnita:^ 

devices, or by altering soil conditions where they are

i
■< M

i

m.

m a
MS falikely to occur so as to produce an unsuitable habitat. 

According to Beaver^ control programs have not to date' 

paid sufficient attention to the ecology of the parasites; 

"In view of the failure of conventional measures and the 

- rather precise conditions known to be required for

h
fu

m
'A
iisi §1

mh

• incubation and' preservation of infective st^es in the 

soil,... it would seem that the most promls-liig' approach 

to control of transmission may be through the appii- 

cation of ecological principles." Beaver is of :thfe 

opinion that sanitary measures ■ usually recc^^nded to - 

^ tropical peoples are not readiiy adopted for inahy 

^ao^cdl redsbns; expehsive to be worn

■i

s?,
i2i;

€

in wet places; defecation by small childreh near the 

houses cannot be controlled under existing cnlture 
patterns and economic leWlsi—latrines

'■■iVf

im4'is!

are Oft^' offensive.

But the details of soil-conditioning to destroy eggs or 

Infective larvae in rural Africa have yet to be worked 

out. Changing long-established customs is always

■i-

i

I
a!i

■«

^Paul. C. Beaver, Control, of 
Helmiilths' ("Public Health papers, " 
Health Organization, 1961])> P. 27.
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■ r?Wt, ,?nd ^,e.= the pophletton reMU. endetetenae

^e, upaerlylhg prlnclplee of hoqtwoxe.. Infection and at 

the same thne can a^erlence definite Inprovementa In 

-physical well-being or quality of living in some other 

way, the customs will not change at all. Hookworm,

- . . . . .

-I. . . . =:■»*

m4r
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m
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m
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therefore, will resist medical treatment through dis

pensaries and sanitary‘education programs, but will
it
asm

disappear with a general rise in education and mpnetapr 

income, and the accompanying change in style of liv-llhg.

> This is not to say that the problem,should be ignored

iS

--iat
si
f'i

ti• in the hope that it will go away by itself. Indeed, an 

awareness of the nature of hookworm infection and .its 

consequences may act as a source of motivation ^d a 

desire for a materially better life.

M31aIf
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T|teaiattP to be considered

^ here is Bilharzia (formerly Schistosoma), causative

agent of schistosomiasis. Incidence of this disease has 

remained relatively constantxover the last five years, 

the International Bank for Reconstruction and Deveiop-
, 3':;;

ment^ reporting l,6l4 cases in 1959> though in some

•i
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J^rinter, i961), p. ~i9B. ^
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.-a-voiaable where it occurs, because cf the 

- • nacesslby of entering the-marglhs of wabeiwsys to obtalp

water-or fish. Despite the stability of the figure for
-

incidence, there.is evidence that in fact it was onee 

rare In irganjto and has been increasing over a longer 
period. Blalr^ states that in 1939 schistosomiasis was 

widely but thinly distributed, but by 1945 the occurrence

of Bllharsia mansOni was serious in the West. Nile
?*" ' ' t?'

District and that'a survey in that y^^^ showed all of

tns pscpls to bs ihf^ctsd in one county. «

has sines inc^asea In li^ort^os throughout .Uganda.

Most cases probably do not come to the attention of the 

medical personnel because of the lack of severe, atute

V
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" symptoms. Long periods of reduced vitality result,
■ , :

with infections of this sort it is impossible to

f-estimate the'degree and extent of lowered resistance
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ■ '■ ■ ■ ■■ ■'■■■'■

and

I

rVi;

^ ^’o other diseases. Little is known of the biology of
\ ^ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ■ , . ■

the vector snail of -Bllharzi’a. Attempts at snail
y

v-'IB®
eradication by copper sulf«e-oj;L.sodium pentachlorophemte

sprays have not shown much promise, except in Southern 
'2

Rhodesia, ' The same source indicates that baboons in

:f.
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-■ -;;'.2HakonaxicadeSbrof.3clenooa-BatlonalRasaareh0ounoll. ^

g»saMag8i»J»iaaaiggii€a«aaB«ia»is^^ ..
■• .^.Sele^dgjli^^s^^ottteotitiesitehara; (WasH 19b9.),‘-pp. 3'Q’-31.
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-, , \ -pi^a have been found to harbour Bllharzla where they live

near infected ht^sj s^itation, therefore, cannot alone be 

defended on to er.adicate the disease, even if it were '2

feasible to achieve. The problem is a con^lex one with 

no feasible solution in sight. The National Aeaden^y of 

Sciences-National Research Council recommends a broad- 

baseid attack on by ecolpgistfe, aquatic

2

in
iiili i

mmm
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i
ibiolqgi,sts, maiaColqgis;bs, protozpplpgists, toxicologists.

■;';b

sanitary engiheiCrs, and medical practitioners.
3

VSB]^rea322Btsiase&

■

Second in Importance to Malaria in terms of reported 

Incidence is gonorrhea. According to the International 

Ba^ for Reconstruction and Deveiopmeht, 21,645 pefsons 

’IWe taP^te^i in l^n rose to 58,714 in 1959.

irtiriji^ tli^ points out, there was an

increase in availability of medical treatment services

the cOTiatu^^ ahd the rise in incidence may be

i:

•f
a

...^"throughout

due merely to the fact that more people were able to get 

to dispensaries. In addlti'on,-^e percent of the population
m A

infected with venereal diseases may no't be so high as 

these figures indicate, because many of the reported

- •‘"Intemational Bank for Reconstruction and Development, 
The Economic Development of Uganda (Entebbe: Government Printer, 
i9bi), p.\ 298.
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g|,e. ^r«,^p«tedmfa.tl«.s.ln «.e s«e lddin->^s. 

But ^ fu.t tfet s^Bliu,,Buu uteudlly duoXluud.frou 

19.975, to,9.^6? dorius this tame porlod la soaoutot 

ojBB^slng, aa the epidemiology for both diaeaaea is the 

same a The InteiBational Bank Heport. suggests that 

antibiotie-resistant strains of Gonooooeus may hay© 
deyoioped*

m&mwmx:' 
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tj^^ degoe^ on eontli^d

medical treatment at present, with changed social mores 

as a.longTtern ideal* Venereal disease, therefore,, is 

a sooiologioal problem as much as a biological.one, 

though *he masses of the people ought to be familiar

Tilth.the biological nature of the disease. The decline
■ ' .^ '■.^■: -'■ ■■ '''■■■ ■’ , ■-

of tribal , ties and discipline and the moyem©nt of :^ge 

numbers of young people to the urbdn centers In search

x\

:>,

pf salaried employment tends to intensify the problem}

T-'yenereal diseases will therefore probably persist for 

_^"a long time as a serious. public health problem.

5EndSUxio^Biseases
’;

.Endemic diseases mentioned by the International 

Bank Heport as bearing watching are sohlstOBomiasls, 

trypanosomiasis, and tphold fever. WWle the inoldenoe

of each of these is loti, the, wide distribution of these
. . . . . . . . . . . . . . . . . . . . '' ' . . . . . . . . . . . . . . . . . . . . . . . . . . . ‘. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • ■ ■ ' • ' '■ • ''. . . . . . . . . . . . . . . . . . . . . .

diseases and the growing human population densities in

& 'X:
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e>«aln canters, provides opportunities for possible 

futm-e epedsnlcs. Hunan tr^panosonlasls In Hast

Africa is caused by Trypanosoma rhodesiense, carried by
•-:J. ';i5xSS©i;Sl!g'f

several species of tsetse flies. The areas where sleeping 

sickness is most likely to occur are also the areas where
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trypanosomiasis of cattle also occurs. As a result, human 

populations have, not settled such areas in any great 

densities. As the population of Uganda Increases, however.

i

demand for land will result in attempts to reclaim

tsetse fly country for settlement. The problems Cfl^tsatse
'

. fly control are i dealt with in the chapte r . on, agriculture.
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tmCauses of Death in Sweden

ISSi■r'

A cbn^afispn of t of disease in Ufearxda
" v^th causes of death in Sweden (selected as a repfesentatlve 

highly developed European nation) will give some plctitre 

the -state of hesilth bf M population.

: to the Statistical Anniml of Sweden,^ the

I
■K

a

^ ^According

commonest causes of death in Sweden were diseases of the 

circulatory system (29,lG9')>-mq8^ of which (21,719) 

were c*rteriosclerosls and degenerative heart diseases. 

About half as many deaths (l4,4;?l) were due to neoplasms.

:3
%

A
• %

^"Causes of Death in I961,'' Statistical Annual of 
Sweden, as quoted in correspondence froia-Swedish Infoimation 
Service, Hew York,
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c^ce. (i.,623). B,,ea.ea o. t.3 nervous a^ate. 

and -a^ae.organa aoco«.ted for over 10,635 deatha. By 

oontwat all infeotloua and paraaitio dlaeaaea together 

took.the ilvea of 748 peraons, the moat aevere being . 

tttbetenlosia (504). it ie Intereatlng to note, that 

auieidea,-alone accounted for over a thousand deaths.
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•We would naturally expect fewer parasltlp diseases 

in Sweden, even apart from the consideration pf tephno- 

logical development, Just beeause of climate alone, as 

,many parasites, such as hookworm, yellow fever virusi 

. and Plasmodia either are killed directly by the cold 

of winter, or tove their tran^isslon cycles broken

K
f

;5'

by inactivity of the vectors. Nevertheless, the fact 

that put of 73,555 deaths in Sweden in I96I, 43540, or 

" ^well.over half, were caused by circulatory diseases and 

^neoplasms,indicates the large percentage of people, who 

are living out the fullest biological extent of their

.V

-- lives within the range of present scientific knowledge, 

whereas the International Bank Heport for Uganda does 

not even,mention cancer knd-c^dlac diseases.;Apparently 

not enoi^h people in Uganda reach the age at which, 

degene^tive diseases become important. Of course,. there 

is a .bias heret awareness. Older-generations of Afrioans 

are less likely to make use of medical faollltles for 

routine examinations, and many simply die «»of old age"
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w^cut actually been .awar. Of specmcae^enerative .,•

dlsoraers. ^everthelass, the coMpXete ahsenoe of theae 

diseases from the Report's discussion of medical problems 

in Ug^da and the absence of these diseases from the
/ ■ - f '

Report's list of diseases are compelling evidence of

i
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- the high toll of parasitic and infectious: diseases in 

early and middle years. It may weil fee alsfe th^tn^i^ 

persons beyi^fed;,^e;;ffiiddl^^ die ffc^ secondly

i
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effects and complications of many years of bea^^ hpsts 

to invading microorganisms.
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Medical Personnel ■amm
a

If independence is to have fiai meaning, Uganda must 

now looc to solving its public health profelems through 

- native-born personnel. At present most of the physicians 

and medical research scientists are expatriates. a?here is 

>^in addition a severe shortage of auxiliary medical 

^personnel as well, such as nurses, technicians, and 

laboratory and field assistants. Some indication of the 

situation can be seen in figuifes,presented by the World 

Health Organization^ for supply of doctors for several 

parts of the world. Most European countries have one

i
i

-i

t
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■Tforld Health Organization,"Changing Trends in the World 
Health Situation," WHO'Chronicle, XVII, 7 Tsw.y, 1963), 
pp. 254-2^5. ' ^
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„ ,^imed doctor per 9,00, pereone. Argcntdm hes one, per 

770, and the United States has one .per-.710. Ihe most 

poorly, staffed Central toerlcan republics. El Salvador 

and the Dominican Republic, have one per 5000, as has 

also pidia. Figures for African countries show Ghana 

with one per 21,000, Nigeria with one per 53^000, and

■i ...
‘ -n:.

1
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the former French Congo with one per 14,000. Though

figures are hot available for Uganda, we may assume

-that iiie supply is similar to that of Ghana arid Ni^f Ida
/
, According to the National Academy of SciencesrNational 

Research Council,^ Mafcerere University College is able 

to accept all qualified candidates for full professional 

training in medicine, and further "the planned expansion 

of training fhcilltisaepould be expected to iaJse cire 

- oi*^the, demarids of the three territories over the next 

l^n yearb*" Mitli^r ''the^ d refers to medical

+ar-need& of the nations or; the pressure of applicants is 

^^pt: dlear. Edueutore in JEUst Africa recognize a bottle

neck in education at thu secondary school level, and 

it may be that the ability^of-Malserere to accomodate all 

qualified applicants for medical training sl^iy means 

that the supply of secondary school graduates is

[i:

■^National Academy of Sciences-Natlonal Research 
Council, Reeoimnendations ..for Strenkthehing- Science and 
Techrioloi^.: :ln; Selected- Areas := Uouth of trie : 5ahara‘ {Wash
ington, 1959), p.-41. . . . . . . . . . -
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-£^«,iiat,. At ^ rate. It la elear that thetatwly of
.Aottora.^aee. art aapporttra,peraomal aohatftatea 

on educational problem of primary \afgenoy for Uganda.
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Imtaioation^ .for-Edneation
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l§
The high inoid^oe ©f parasitic diseases, leaves no 

doubt as to the importance of an understanding of the
(

principle„of parasltisn at all levels of education among 

the popxaation. Life cycles of speoifio parasites.of 

.outstanding importance, such as hookworm, Bilhargia. « 

•PlaaDddiha, should be learned. The natural history, 

including life cycles, of disease vectors, such as 

ano^heline mosquitoes and tsetse flies, shohld also be 

included.

and
S'-
%

. ... {f
‘t.

- >■ (Another matter ofis that of nutrition.
• \

^The fact tlat Ignpranoe, rather than food production, is 

+-" dluEa'ipr deterrent to good nutrition indicates that the 

.^fundamentals of nutrition should occupy a prominent 

place in a unit on human physiology.

With an understandlzig'~of<bhe nature of infectious 

disease and of dietary disease, not only would the 

people of.Uganda be better prepared to seek and understand 

medleal treatment, but also they coxild be expected to 

aeoept and use preventive medicine more widely than at 

present . \^ ^ ^ ^ ^ ^ ^

:u

(: I

:v;' M,
...T:



Silil
ttliilllSliSiiiiiiliSiB^^

4 .'^’•r^

v:::
■i:

>'\V■ '‘J

/ ■V

■f- iM.A'.'',. ?.i'..-;;';■'>

:,j;r

;a-
>,-v

.Bus scarolty of physicians being as great as It Is. 

the nassas of psopXa nm -for a long tins 4apana-f.r 

saryloas ». oontaot nlt^h ^apolUary nsdloal pa*a«msl. 

snob .as nsrsos and dispensary teohnlelana. The Importance

of this teohnlolan-laTal oontaot becomes eyen, more apparent
'

whan,It is realized tl»t Hany.of the physiolaas are still 

espatriatess whereas nurses and medical assistants, are • 

local people who spooh the tribal dialect and, with, whom, 

therefore, the patients can be expected to commnnloate 

freely. Such personnel, as integrated members, of the 

oommltles, nlll be usefta loci for diffusion of 

hnbnledge.
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POBESTRY, PARKS, AHD WILDLIFE 

"The wildlife of today is not ours to dispose of

Sf-V ,i
■i .i-’■1
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as we please. We have it in t3*ust. We must account for 

it to those who come after."— H. M. King George VI. 

Inscription over entrance, to Nairobi Royal National Park,

■isl:
.f

Forest Resources ■ V.

• i'
Luxuriant tropical fofsets exist along the southern 

and western fringes of Uganda, as well as oh the higher 

elevations of Mt. Elgon in the east., However, the total

amo\mt of forest land is only about 6,000 square miles
-

or 6.5^.of the total land area. Of this, somewhat over 

„ ^0J30 square.miles product saw-timber.^ Much of the rest

;-:U'f’is

i

-'1

is inaccessible. Uganda; produced for export a mere 506 
: "y--
cubic metersi-of saw-logs and no other wood products iji

" -o'-
1958, and in 1959 no wood exports were recorded*'^ The 

'^'forest resources of Uganda, therefore, are obviously

seyerely-lina$ed> andsalthoh^ aoiind forest practice
: .■

is Important to Uganda's fo'rest land, not only for Its

ment, ThfMSSig'g^v5gL£l 
ment Printer, • i96i), p. aoa,

" s_ --•?Pood and 'Agrlcult,ure ^Organization of the UnitedNations, Yearbook^f Forest Products (Rome: PAO, i960), p. 78.

’r

m "O';

;S:;.'3'

.HiiiiiliSlSi k.iV O'"''.'s•'v
:t.-i-’. i r: v'k:^V‘;k

1...-..Ld



.^■•1M'.'v:

;aau .amo»Bt or food ,!»,d«tlon, but aleo In ordor. to

proteot uaterelieda qwo aolls. nodd resouToes ulll t.tnt rn . _ o ourooa uiii

oon^dbuto little of oonaequenoo to the uatlon.e eoonony.

Although a few of the native hardwoods are of

oonmeroiAl use, such as Mt. Elgon olive, whieh is used

in the manufftoture 'of; furniture, a more widespiread, use

of native .wood products‘consists of fuel and poles, for'

i.

.y
I

local consumption. Some Eucalyptus has bden planted 

for posts .and poles, and pines and cypresses have been 

introduoad for eoftuood purposoB. A fofeat tree auraory 

■for thoao-oiotlo apeolea oilBta i^ar KBipala.,IIlth, the 

taU^ of more roada, noro of the native foreata 

Will .become aooessible and can be up^ded by. management

>

■ V
for improvement of quality of stocfe and stand. On the 
^ther.-hand, some of these forests will always be un

available for timber production because of their

location on steep mountain slopes and in national parks.

Ugandans forest producer
i

is from the standpoint of s0rvlng Iboal needs so as tp

reduce wood Imports.
~

H »•

Uganda shares in no small my in the wildlife

resources for which East Africa is Justly famous. Early 

British workers in East African game conservation were .
I

y-'
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men of, character. They had the rough and,.hardy spirit 

of the settlers, yet that fine sense of aesthetic . 

appreciation which Is the mark of Intellectuals. It was 

not easy to oohTlnce a distant gwrernment,of the need 

for Increased funds to protect lions which raided the

;''V?>rV:

settlers* llTe stock and ate railroad workers, on the 

Uganda Bailway? or trucuient and stupid great..rhinos 

which charged everything within smelling distance 

Including-railroad locomotives; or elephants which, 

te^orlzed native Tillages by night. And when, the British 

government gradually realized the high Importance of game 

preserves and national parto, the Africans remained 

understandably tmconvlnoed. Their crops and livestock

f;

■/

wre in. ponstanib ie^^ antelopes and other

v^e^tate were a tina^^ source of food, to many 

tritpsi Tha ad^^ II did not help. Britain

at xrar was In no position to spend large stuas, of .money 

o protect leopards; and hyaenas in distant Africa,, and 

hunting saf^ls and tourists were simply not abroad 

during those years to provider-direct 

wildlife has declined rapidly In recent years has been 

amply documented, ."everyone. Including myself, who. ms 

In ]^st Africa a mere thirty years ago, oan testis to

3re7:^nties« ftet
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"
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ri^e striking diminution of its large wild life since
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The disappearance of Africa's wild animals would

be a tragic Ipsp of a great source of interest and
1 ' 2:2li#-;2w-'i ,v,'v;

pleasure. On the Eurasian continent pppulatipns of;mto

increased slowly but relentlessly over many centuries 

as eiyillza|:iens emerged. Qipadualiy the primeval habitats 

euid their creatures disappeared, bnt so slowly as not 

to be noticeable within one generation or even five.

It is difficult to know what to regret in the loss of 

the Wild conditions, since no one can remember what the 

wild conditions were, except in a few fringe areas, such 

as parts of Siberia and the. Himalayas, Certainly, wild 

Europe is gorib ^d hdb; been for a long time, in Sldrtii 

■ 2/Simericai white meh bi^^t ;ah ad^need technology with

\trr 'ffj.'m.
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which to wreak destruction to an extent they coiad 

never themselves have;;predicted. But in the time they 

,^^have been here, especially since the beginning of the 

Industrial Revolution, destruction of wild areas and 

their inhabitants has processed at such a rate as to

be witnessed- with awe by recent'generations. Noticeable

■fyi

a
1

■-.ti

mu:-
2llchai^e^ :1;ake place;wifchth any^,p person's lifetime.

•i
IV-'-V

- ^Julian Huxley,, The. Conse3ryatlon of Wild Life and 
NaturalBHabitats in Central .arid-jlast"Africa (f^aris; uN^CO, 
i^oi), p.i 1^. .
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PM. too only to road tno Jbnnals of AndnSon 4d 

' Otnora .Of ,0i= tine to roallao too nodnitndo of. tOat 

ohange, althln a oontoy a^ a half. Wo Snow aOat tf> 

regret» and we are feverishly trying to preserve what 

Is left., gjhe history of the two northern cont^jjientp ea

■i:, m
iI

■W■:

1
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oontribate mnoh to an tinderstanding of the problem, bf 

oonservatlon In Africa, where there Is yet much to 

preserve. The destraotlon of habitats and game Is >

prooeedln^irapldly, but has net gone quite so.far as 

In North America. Wo cannot, of course, preserve the 

whole of Africa In a wild state, nor should we; yet 

development for cities and agriculture is not., out of 

harmony with preservation of apples bf that vast ; 

treasury of wild creatturiss with whloh man has ..evolved 

■ %o his present state In the last million yearsi Africa 

is the earth's last continent on which large primeval 

herds of mamals still oommonly exlsto The vild 

^^^vegetarlahs and associated large predators, such as 

leopards and lions, are our olpsest approximation to 

the earth's Pleistocene fstunal^pnanunitles.

r*

Elephants
i

. . . . .
Ugante's wildlife is rich and varied, though In

general large ungulate herds ^suoh as are Imown In the 

Serengeti Plains of Tanganyika and parts of.Kenya do 

not constitute a dominant element in Its fauna* The

"'y -.y'i'
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,:, ', elephant herhs whose Ivptr Pnoe hron^t Uganda its

fa«e are still a reality. On a trip into Mnrohlson Falls 

National Park with his family in August on 1962, the 

present writer encountered a herd of about.two hundred. 

This was no fleeting guess, as portions of the herd 

crossed and re-crossed the road, holding up passage of 

the car for an hour and a' half. Elephants today are 

restricted to the, t^o natioml parksfepd the slo^ 

the Ruwenzori. In both national parks they appear to 

be, thriyihig protection, and the Ruwenzori are

essentially Inaccessible at the present. Elephants are

highly adaptable, and can survive well in a variety
' ;• '

of habitats—bamboo, veldt, forest, or savannah.
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In epntfast tb; eieph&fJl^Si fhlhocefoses are singupiia^y . 
^'Tmadaptable, and perhaps obsolescent as a grbup. Two

.^l^pecies occur in Africa, "the black rhinoceros, Dice'ros 

bicofnis, ^d the white :rt]top<jbrbsy Oefatoiherium simum.
Both species are representW-4n_Uganda. In the last half

century both species have siif f ared heavily- throughout
■1

theiri;r£u^es>0^ Jestinlates'-.'ab®iit^ 2,'000:'Wh^e^

Bernhard Qrzlmek, No Room for Wild Animals, trans.
R. H. Stevens (New York; in. vl. Norton suid. Co.,' lyST)^-PP. 102- 
104. \ifj-m

■i.<;

.--- H. ......... •..
:-v^

-Oa: .■^.v

.j‘ .... ’....:,'k , -.-..it,,.si ...1'^,'



af- i '^v
•^u;

',v

iBr
■iii

rli^tooceroses in all of Africa, some of them in South Africa 

hut a fair share distributed between the Congo, the 

Sudan, ^d TJganda. Political instability in the Congo 

and public eind governmental apathy in the Sudan toward 

conservation leaves Uganda in the position of being the 

only hope at present of saving the Gentr^; ^rican-.%^ 

rhinoceros / I^ i i^igi^ range of the white: 

in Uganda included only the West Nile Dia^ being 

limited in eastward distribution, apparently, by inability 

to’,cross the Albert Nile. A few, however, have been

ii

-B

e

V

f

introduced into Murchison Palls National Park in order

to establish a population under protection.

The black rhinoceros, Dicerbs bicorhis, seems so.B-

far to have survived somewhat better than the white.
>s. o'-

possibly because: ofotts gf^ original fsd]ga, which

W:%b/cdhtihubub • ovbh of East Africa, in Uganda it

*“£8 at present-found in Karamoja, Acholi, and (a few) 

,:^ngp. Its westward' distribution is impeded by rivers, 

as it is not known to have crossed the Nile into 

Bunyoro from Lango and Acholt}-nor crossed the K^era 

into Ankole from Tanganyika, where it is cbirimpn.^

(

The

^R. M. Bere, The Wild Mammals of Uganda (London: 
Longmans Oreen and Cb.'> 196S), p.

o
-. Ibjd.j. p. T5»'f-P':
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species is well represented in the northern part:of 

Murchison Falls National Park.

'ry,\
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Althovi^ neither species staffers from nattiral 

predation, the reproductive capacity is too.low in both 
cases to tolerate heavy human depredations. Bere^ gives 

the following information for the bi^ck rhino: "a^e

15;:

gbstatlcai ^rib^ is twelve or thirteen months 

flii^s breied eye^^ t^ years or so. Only one calf 

is born at a time; it reaches maturity in six or seven 

ye^rs." Yet depredations are common over many parts of 

Bait Africa. With the decline of rhinoceroses in India 

and Southeast Asia, African rhinos have become a,source 

of rhinoceros horn, which is ground to powder and sold 

in. India and China', where it is believed to be sui 

aphrodisiac (hardly needed there even if it were tanae). 

A^ocal conservationist in Nairobi once told Alain 

^^prohoa^: th^. r^ for L 4 per pound in

my

■V,

I-

Mbasa, and that the two horns from a good mature

Most of the rhinoceros
, ■ o

specimen might wAlgh- ten pounds,
poaching for horn probably ^kee'.place in Keiiya and

"
Tangahyika; to what extent poaching for horn occtirs in

^R. M. Bare, The Wild Mammals-of Uganda (London; 
Longmans Green and do., 1962), p. 75.

Alan Moorehead. Ho Room in the Ark (New York; 
Harper and Bros,, 1957), pp. iii'-IlS.
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Ug%da is not clear. More often Illegal hunting of rhino 

is^probably to drive them-off grazing land or for meat. 

Nevertheless, rhino are fast disappearing in Kenya, and 

horn hunting can be expected to exert its influence in 

Uganda soon if it has not eaready done so. Both black

■ki

15
i:
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ahci^ite rhjyibberbsbs; badly heed protection in Uganda, 
and this nee^gvfill bepome intensified es settlement of 

ne^ land takes place and as the nation' s human popiulation 

increases.

y

C'

Hippbpbtamus

In contrast to rhinoceroses, hippopotamus populations 

are burgeoning, at least in the national parks. This is 

eei^cially true in Ijjueen Blizs^ Overgrazing has 

resulted in bevereerbstbn and deterioration of range

flbi’e for tbemselyes arid other herbivorous species. In 

an investigation of the hippopotamus problem in Qiueen 
r- --^zabeth National Park, Petrides eind Swank^ found that 

in one study area tiiere-wfere seven elephants, ten 

buffaloes. eight waterbucks,^^>even^^w^ hogs, 1.5 Uganda 

kob, 1.5 bushbucks, and over 4o hippos to the square mile..

They further found that an adult hippopotamus, weighing
3’'

^George A. Petrides and Wendell G. Swank, "Management 
of the Big Game Resources' in Uganda, East Africa," Trans. grd goSh ^ridlg^ildlifa cfnf. '(Washin^on: Wil^ 
itoagement institute, 'pp. 461-477.
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..etgsn ZiOO an* *000 peanOa. xmla aat apar MO.ppaMa 

Of gfawa inanlghfa spaaln*..Itey xaportad that In 

nany plaeaa In tte p«i graaa comnnnltlaa nara dagpadaa. 
and ayau annnal wada «a,re atmggUng to anrom. fTtom 

aorttb vea -Umadlng the giaaalanda. Hnoh bare grotmd taa

ISffiI'Ji
I
i
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evident a Otut stox^ oeeiunred nltb eash High winde r ^ 

up to.50 feet deep were eroded la some slppee*and . 
ad?ai^lj|i|5 over 50 fee[t per-year,” ^ttie >

must actually observe these animals first hand-In prder

to STCSP the efficiency with which these animals consume 

(»enpompass» Is a more appropriate word) their food. One 

night In Murchison Falls National Park, the author.was 

attracted to the window of the lodge by the approach of

4

a steaily griMl^ Looking otit Into the night, the
CTl^r saw dliay a huge form resembling a petroleum 

storage ta^ i^ slo^y past the window. Soon It 

turned around and passed in the opposite direction. Never 

o^^ did the grinding or the movement stop; the hippopotamus, 

like some -great machine, methodically moved up and. down 

the. length of the grassy area'behlnd the lodge, never 

stopping-to rest, constantly grinding up food In the 

largest mouth of any animal on earth.

Research is at present under way to develop a, pirooess 

by which hippopotamus me^t be processed for export 

without refrigeration. Such a pz-ooess. If perfected.

v;
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IK hippos -profitable. A small local industry could thus be
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supported.
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iQi^ryWildlife
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Other game ani^is found in the two existing national 

parks are wart hog, forestTiog, buffalo, lion, leopard, 

sgetted Nile crocodile, giraffe, and a ntanber of

, antelopes including, among others, Uganda kob, dbfass^a 

waterbuck, bushbuck, sitatunga, Jackson' s hart.b^^^^ 

crlbi. Most of them are in satisfactory state under 

protection^ though. the number of giraffe is sm^i (a few 

htindred in Murchison Falls National Park, northern 

section). Zebra, giraffe, common eland, roan antelope, 

beisa'oryx, dikdik are among the animals found in 

Kar^oJaj most of these are not under protection in the 

pafks. In addition, a few mountain gorillas are known 

iri:^he Kigezi District, and Schweinfurth's chimpanzee is 

fOtiQd' ih a fe areas of Queen Elizabeth National
Park.^

Pfptectipn of any kind of animal life means protection 

of the whole ha^ in which the species lives. ^ comi^^ete

^R.- M. Here, The Wild Mammals of .Uganda (London: 
Longmans Green and do. , ppv 25-^7^
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., , .co^gloal stu^ therefore is neede. .or oaoh spades

needing further protection at the monent, and a do- 

logical study ought to''b^ made of each major region of 

the country, so as to determine the most promising 

reserve'areas and to map whatever seasonal movement may 

take place among important herds. The government has 

already-recognized the need for a national park in 

Karamoja and has taken steps to set lahd, plan

development of a lodge, and plan a road to the park

area from the nearest urban center at Soroti, which in
;

turn is connected by a fine paved highway to other
j . ‘

>'•
f.

.'■£■
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■ I
urban ■ centers in the covmtry. Huxley has recommended 

that "the boxmdaries to the Queen Elizabeth National
IS

■f*

Park be redefined so as to include as much as possible

iRuw^zpr^^ E3(i>araion of the park^. system
X®;:- ■ ■

into Klgezi, West Nile, Eigori, and other parts of 

Uganda for the protection of other floral and faunal 

amnunities is not yet contemplated.

i;
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National Parks

Two deyeloped national parks' at preseht exist in 

Uganda,,and a third, as previously mentlpried, is in the
V,

-/'■y

j.yoj.;, p. j.oy.

•'V

jllliil

. * . ., *, ....... .rt

%
Si'k. •-i

M.•f:.i'S;-'’:
S'

i . . . . . . ^
'i

‘..X,-_ _ _ ri

:-’ir

’r.

. . . . . . . . . . . . . . ... , " ■■fj-.



:iill®iS^ii5ti^;Syi^@SS‘3^Sf:^^■3/ffii^^:al;55|^:;;'■•;■v?«Ky:./?;V,:fe;J;::.:;^^;,..^ 

,/ ' ,,, .. ^ #■'•i' f. -^:
•■i;

!-"••' t-v^
li I

•i?
i'^';X

devslopmeat stag© for B&raiaoja, fttt©en 

Elizal)©th, la Toro, just south of the Buueazori, inoludea 

the laads arouad Lafe© George aad th© Ugaada side, of Lake 

Edmrd^ Eorests aad eavaaaah predomlaat©, though a, 

pra’lrla=llk© ooadltloa exists over the orater oouatry 

la the aorthera seotloa of the park* The totlil area of 

the park .is 767 square miles, and featoi'eB a ^s^

■ 1,
r':-?

.f, :■-•
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lodge, motor tracks throughout much of the s^aj aad

regularly.scheduled daily lauaoh trips aloag Eaziaga

Clwel jolalng the tno lakes* Bird life abounds la the 

chaaael aad oa the Idke shores,- aad buffalo, uaterbuok, 

elephaat, aad hippopotami are abundaat* Other klads of 

wildlife,-such as lioas, leopards, wart hogs, forest 

hogs, bush pigs, aad kob are preseat la suffloleat 

aum^ars to provide a rich oppohtv^lty tor aa ezoltlag 

tourist vaoatioa.

Hurchlsoa Falls Natloaal Park, coverlag 1,100 square 

_ m^^S of savaanah (aad veldt?) lies la Buayoro aad 

Aeholl, aad Is bisected by the lower Victorla^ile. It 

boasts the greatest herds of elephaat la all of Africa, 

With, tusks of superb size aad prime quality* Hlsto^^io 

Hurchlsoa Palls lies la the aad oaa be approached

V

either by automobile from above, or by lauach. from the 

Nile’s famous orocodlle-lafeated waters below (a worthy 

trip for the photography-aladed,tourist)* Paj^ Lodge

■.V'
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oyeriooKtog the mie, protldee a eplpndld view of thle 

great river, and hippopotami, lions, and leopards are 

kncJ4?n to frequent the lodge-area at night.
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The importance of the toi,irist trade to Ugandii shouid 

not be overlooked, -Because of its climatepscenei^j

Wildlife, and hospitality^.it is an ideal tourist country. 

Travel and accomodation costs are within the country low, 

and service is polite and efficient. The tourist industry

benefits Uganda by providing support for local business

as well as a source of forei^ money. Uganda is at 

present little known, yet by i960 "about 7^500 visitors'r-

arrived in sBast Africa with Uganda as their firsi slicip' 

ahd'ah; additional unknown number visited Kenya and

Tanganyika first. "- By tlmt year Uganda was receiving

about one-half million pounds annually in foreign tourist
.

speaking; fO all of East ^riea,
.

believes that "about 60^ of the 6q,000 visitors East 

Africa now obtains come becaiwe-of^the wild ll^e, and

2i;ey. Mathews,r"
1

i-

^International uBank for Reconstruction and DSvelbp- 
mcnt. The.Economic Development of Uganda (Entebbe: Govern- 
ment Printer, p. 2^6.

■- 0. -Ifethews, "Some Economic Aspects of National
Parks and Reserves in Relation to Tourism" (Panel Paper 

■•■*Sectiphs2'(^iM;plrstBjWPilh|iGbneajr^^

the Conservation of Nature and Natural Resources), p. 2.

..i

as
’V

■1- ¥ '^00 "•V 1,.;

■ V's'''•v’. . _ .

'ik:

’-'y.' .rss,r.‘.V.
i



^IlilpliliiiiisiWfS^^^^
SSIfliUBXii".... ........... ........................................ ...... ... S'liif were io so, then it .ouia he ie^oeelhle to nainteln 

our present, tourist Inpome, uMoh might drop by as muoh 

as £ 6 million per annum." A survey of visitiors departing 

from East Africa, based on a 655^' sample taken during i959 ; 

and i960 "showed an average length of stay of 20 days, of 

which an average of lOjg was spent in Uganda. Further, it 

was found that the average visitor spent £ 120 during his •

li■

iii-'•■V

■ii
-Bl

'1
1i M20-day stay, and that Uganda received an average of 

£670,000 per annum in tourist income during those ;^p
’ -'-’B

I;V-

Personnelv'

y'" Personnel concerned with the' protection of g^b af# 

divided between two agencies, the Ugaiida National Parks 

^dj^Qame Sectlpn of the Game and Fisheries Department. 

The first agency, of course, is directly responsible for 

p^tecting and maintenance of the parksi and the second 

w^h controlling Illegal hunting throughout the country, 

seaTentific studies of the game reapureps, protection of 

animals in the-game reserves>^and fegiiiatibn of licensed
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■i.

•a

t

'M
■Bi

>

0. Mathews, "Some Economic Aspects of Hational
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j - tlje mtloma jarke there .are-three -oategories of 

peraohhex,,™ ta,ht harden, and ranger, .raetloal 

fleid^xedge through life in the outdoors Is the onlg 

qualifip%tion for a ranger; Cambridge School Certificate 

is required for cadet warden; and three years* ea^jerienoe 

as cadet wairden.plus a one-year diploma course in wild- 

life conservation overseas qualifies a candidate for 

up-grading to- wai:dene The United nations Pood and Agri- 

oultiire Organlze^tion plajtxs to open a one-year in-seraMoe 

ooprse fbr rangers at Arusha. Tanganyika. As of August, 

1962, there were three cadet warden posts available, of 

uhioh one hnd bfon niled.^

■''v
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The term' wranger" as used by the Game and Fisheries 

Departmerit refers to a supervisory position, and requires 

~ s^e formal .education. Subordinate to the game ranger 

are assistant geime rangers, game assistants, and game 

guards'. Each game ranger is responsible for an area

^^ost as big as a province,' and consequently must 

travel considerably. Despite the small size of the staff.
i

>

it has been difficult to' rebrviit personnel for the 

assistant game rcui^er post in particiilar, because "Africans 

who have achieved any. reasonable degree of education, 

well as having the nSces'sary integrity, sense of discipline

.as

^Col. C. D,. Trimmer, personal conversation (1962).
.V
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»f 'Oomand. do not, genorally 3|,eaKing,'appear 
to-te-atWaoted to .n-Pd in the hush..-!'
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African'AlJtit'tfde's

Some idea of the extent of illegal hunting can be
F

sained by the following figuresj fewer than 10,000 head

of game are killed legally by* resident and visiting
'i

hunters each yskr throughout East in JTgi^da
alone over 250,600 head per year are killed Illegally, 

chiefly by use-.of wire snares.^ "Part of this hunting is
..... . . . . . . . . . . . . . . . . ■ Nav

for iyory, part for meat. Originally, Illegal hunting was ? 
chiefiy a matter of■traditional tribal meat hunts, and 

at first there was a tendency to be lenient on grounds 

that tribal tradition should be treated’ with tolerance.

y_
V.'

r-

It-is^'‘now clear, however, that much of the Illegal 

huntii^ is highly organised. The -waste is enompus, as 

mai^of the animals caught by snare, are not redovered, 

Jjut^^inder off to die slowly, often becoming highly 

- dangerous in the meantime. Organized Illegal hunts are

printer,;,1960),. ^ ■' ■ '
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,«,=^.thro«gto«t the eastern pert of the eohtlnent 

«11 pPOteh^.reeeln ap for e«e^ tlee. Itorr beia* about 

the abet aueretltepeuetpefnetubsanaa. ,

Popul^ Afrloan attitude towaird the tri.ldlife resouroes. 

Is ohaaelngo Among those td.th some edueatlon their value 

as a tourist .attraction is being realieed. A certain aaormt 

of national pride regarding national parks is. developing - 

in addition. Sestmet^on to crops by wildlife, is gjteduaily

S:
.•i:

vV;

;c

beooBlng^less of a problem} in fact in most of the well-
■:

developed farm areas today g^e animus have disappeared.
.

Leo]^s. .are still wide-spread, but lions ^a now

restricted to only a few areas, such as the parks*. An
■

attempt to further African Interest in wildlife has been

i

■•••■ :>
made-at Queen Elizabeth National Park^ where cottages 
for^eoondary school groups have been built on a scenic 

spo^. overlooking Eazlnga Channel. Although many schools 

at'present cannot afford transportation costs, for their 

puj^ls, a few nesur the park have been able to^do so. 

Interest .in wildlife so engendered, however, is not 

lasting, as school, pupils by'and-large have little 

enthusiasm for topics not directly leading to the school 

certificate ezamtnation.

f
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Be. wo .onee^Mon le tmilt up<m a aclen.. of 

ecology. It la erldent that a aldewead general nnder- 

etendlng of acne tael, prinolplea of awo^-ogy la 

neoaaaary If aoimd pnlillo policy pith regard to Plldllfe 

rasotirces is to have popular support. Purthar» much 

researoh needs to be undortateen in ulldllfe biology.

\
I am a

^3

'
1^1-

a

y

andGunless spreater toterest in wildlife is stlnulated
r

in secondary schools, it is going to be a low-prestige
a-"

field..Some topics recommended here are the food chain?
f -'atv-:'.
natural history of certain species of wildlife, such as 

buffalo, waterbuok, hippopotamus, and lion? parasites 

and diseases of wildlife, such as rinderpest; and 

descriptive range ecology, including types of. grasslands 

(veldt, savannah, etc.) and forests, and the relationships 

Of^the animals to these broad habitat types.

r?::
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HISTQHr 4ND CpHTENT OP SHJABI 

Hi^Blotory-Aetltltles
i

:.-•.'.'•;i:-r-;7r,

Tbo phases can be recognized In the history of 

education in East Afrieso No dates can be set clearly as 

to the change from one phase to the next, because the 

ohsuiges are not altogether clear-out, and they occurred 

at diffesrent times in different places. These;phases 

are,not so much qualitatively different as they are 

different in emphasis. Top, they probably represent 

differences in outlook in the different generations and 

personal.purposes of the educators at different times. 

However, eaoh stage in the evolution of the educational 

sy^em in East Africa changed the popiOatlon and thus 

brought about changes in the recognized needs,-and. 

aspirations of the people, and these in turn induced

'■y

V

;,l;

:r/:

r-

developments in the educational system.

The .first European education began with izistruction 

in Christian religion by Bomhn^Ca^olio and A^lioan 

missionaries. This, of course, necessitated tha ability 

to read, .so that the Bible, religious tracts, and other

1

paraphernalia of religious instruction could be read.

The missionaries were the only teachers in Uganda from

\
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•i.-

■v-.



'IKS9lgSlsl&mlK^^^
iliiliiwmsm
' •.

-•'-V •I';/.;iy-i:
■c

■
•it

ab„«^77. »hen they flret arrived. .a»tll 192d. It 

might.^ve s^emedL that such education, carried on by 

limited personnel as merely part of, their many and varied

■U''
V'-

duties,, and under such rude and primitive conditions. 

Without equipment of any oohsequen’pe;* wo hay« been 

s;o^t besis for the sophisticated edueatieiidl system fqpnd

in Ugaiida: tpcLay. iet among preliterate peoples this must 

have been the only possible step. As, Bishop Willis^ has
V

said, '‘For in these primitive schools there first stirred 

into life that desire for knowledge which made it Impossible 

to stop at such a primitive form of education..."

But Christianity is not a mere abstraction existing in 

vacuo. It is an integral par^bf the whole fabric of

eyitable., therefore, that.

;

■5;

western olvillzati^;. It ^s 

the aew^ ethical teaohl^s should necessarily demand 

changes in group:;and community patterns and behavior. The

mis^slonarles sought to bring about improvements in health, 

J^SSs» and hygiene, and to induce a high regsird for 

diligence and. manual labor, and to stabilize and improve 

their etphcsi^ttaotsb improved\teohnlques in agrlcxilture 

and the mechanical arts. By 1924* there wSre about 2,000 
schools, with an enrollment of 138,000 pupils.^ Most of

olei

1

ve««^.ofLonrt5n^OT^i™ra7H.ports.»»6.T!iSdS?
^Ibld... p. 48.
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these "bu^h" schools, where the very rudiments of

primary-, inst^btion- were carried outi In addition to the 

bush 'Ei-ol^ools, 'Ihe Church Missionary Society (Anglican) 

had a oeh’^ral day-school in each rural deanery, better

li

n

t

Staffed and equipped, and where English was introduced
I'V' ■'

as a ^i3?t bf^ -em upper elementary, or intejmadtate, sel^^ 

A totsili pf 17 jOpo ptpils attended the C*IIbS. central

schopls. Pees were pharged to encourage regular attendance.

boarding-echo at the s^ level also existed in' 

each language area, for those who ooiad afford it. The
:t.

system was completed by a few three-year seoondaiTr schools.

"As the best from each biish school passed on into the

central or boarding-schools, so the best from these

schools passed oh to a sebohdaiy school for a final

three j^ars* ooxtrse."'*’ Roman Catholic schools followedSl
■ • . . ' ' W

a similar patterh. We Can see in this fhot only the 

oondljiions for the first phase of East African education, 

consl^ing of poor, rural, conyerslon-oriented mission- 

schools, put also an eiabphation into a progressive 

sequence of articulated levels, CQpyl^,, perhpas only 

half consciously, the English sysPea of eduCabioh.

.^Et. Re-^.. J,. J..Willis,' "Rome Aspects of Education 
in Uganda," Some Aspects of Education ih East Africa ("Uni
versity of. London-institute, ob .Education Studies and Reports," 
No., 9 (London* Oxford University Press, 1936))* P* 48.
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By the 1920''s there arose .problem of financing. The

growth of mission schools had reached a point where the
.bnrden pf fiqpther expansion would.become excessive, and 

the Administration was called upon .tbeaes\ime responsibility

“ •. ’‘:- i.’

i

It-

for fiscal assistance. At t^s tiluf-Alsb t^

suitable syllabi arose. In 1922 the Bliplpa^^

published a report of its African Education Commission,

y.

headed by Thomas Jesse Jones, based on a study of the

needs of African education made in British dependencies 
in West, South, and Central Africa; Two years later, 

with- the help of addltiphial ftmds, a second report was 

issued, covering an extension of the study to Epst 

Africa'. Basically, what the GPiftlsSipa's reports had

i:

to say ms:tS^tjAfrip8«i^eddcat4bn ought to commiaiity- 

oriented, rather than a copy of English sohool eduoatipn, 

and that the syllabus ought to be adapted to the immediate 

nMfds of the people* «The adaptation of eduoatlon to the 

needs of the people is urged ^s a first requisite of 

sohool activities. Much of the indifference and even 

opposition to eduoatlon in Attica is due to the fallTire 
to adapt sohool work to African' conditions."^ An emphasis

i
i::
t.i.
%

. .^Thomas Jesse Jones, Education in Afrioat, Report .of
the African Education Commission tlijew 'jfork; il^helps Stokes

i

Fund,. 1922^-pp. 11-12.sy:is
fs&v 
, ,
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pn thej-fitgrloxa-fci^al, niechanioal, and domestic arts was 

reopinmencLea, alo^.with social studies. Specifically, 

it was recommended that the following topics be included 

in all secondary school syllabi} sciences; physiology;

'l.

hygiene^and,sanitation; social studies; history; mathe- 

matics; languages; gardening and 3?ura,l ecChCmios; 

mechanical and jtiousehold arts,^

& spmwhat? eipilar ppint' of view ■;ms expressed by 

juli!^ itpl^y foil E00t Afi^ca bn

recommendation of the Advisory Committee on Native 

Education in Tropical Africa.^ Huxley started from the 

premises that man is an organism livir^ in. conunxmltles; 

that activities are related to environment and perpetuated 

through traditions;; that education is necessary to 

oon^lr^ibion; of ?^adltlons and in^rovemdnt of communities. 

"Education, therefore, must be addpibod to community life
-/fi ■'-■'■A■ '

said tlfe needs Cf particular communities in particular 

envlraaments." He held further that the cu3n:iculum ought 

to be'^rganized around a core of central ideas to which 

subjects could be added in a struotiired relationship 

with the core. Not surprisingly,"he recommended biology

i
^-Thomas.Jesse„jones, Education in Africa! Report 

of. the African- Education Commission. (New YorX} Phelps 
stokes pp. ^ ' ". . .

^Julian Huxley, "A Biological Approach to Education 
in East Africa,-Oversea Education, II, 1 (Oct., 1930$^,
PP. 1-13. '
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as th^ooie subjeot tox East,. African schools on the gpotmd 

that, on agpictature and public health depended the future 

well-belag of East Africa.

Conditions were set for experimentation at this time, 

it wculd'.iseem. The school system was expanding; a. new 

source of suppo;^, the government# was in sight; and new 

goals and purposes were beglimlng to be recognized for 

the e^^tlonai^^^^^ specifioal?^, enllgjitened/oltl^en-

S^^P rM^ oocupatiosal skills <> The en^hasls '^s pu, t^ 

a^ptatlon of the schools to the economics and sbclal 

pattea^.-of the people. Between 1930 and the end of the 

Second World War little or nothing appeeirs to have been 

written about East,African schools# or about the great

i-
•/■v'

iSi;:

M,

experiment In adaptive education there. As the waitings
‘ "i '

appear "following the war we are made aware that whatever 

was said In the 1920^s regarding eduoatlon suitable for 

Africans# very little was actually accomplished In that 
dJL^piiblott, We f'lnd in^ system of organization

and a syllabus patterned after English schools. There 

are minor modifications providW-fo^/Overseas schools, 

but often these are Inadequate, For example,secondary 

school biology pupils are expected Ubcbecome familiar 

with selected species of trees in both summer and winter 

conditions, and then allows such trees as pitheoelloblum 

and Jacaranda as substitutes for English elin, U^tker than

I
j

•i.'
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tho topic altogether. All secondary schools at 

present t,lie, the syllahns. tor the Oanhrldg-e dohool 

Oertlfloate end Eigher School Oertlfloate, and all 

students wishing to qualify for university entrance must 

take the- Cambridge School Certificate and Higher School

Certificate Examinations or the equivalent in GenerM
_ . . ■ ... ,, ...:; ... .. ^ ..... ......

Certificate of Education. '

;t.''
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On? is at first inclined to be, strong|,y 

English educational administrators in East Africa for 

having failed-to bring aboiit the adaptation of education 

to wtet was in the 1920*s so apparently Africa's need.

But a fwther inquiry into the facts is in order,. When 

the author placed his proposed stu^ before an African 

• colleague at Makerere for comments* he was told that this 

..^-^d-'^'en tried before (referring to the Phelps stokes 

Pund^-report.) and had been met with resistance. The author 

' wasriiold not to expect Africans to welcome changes from

0^hei¥: to this in the

critical of

^ thealtoglish syllabus.
I 1
‘ litefatthi'?"iv-.Elvln'^ found one reason for the Africans'

■ ■ ■■

reaction*

Indeed,. although "giving Africa an 
education adapted to the African" may have 
seemed to us when we-began to use the 
phrase thirty years ago to represent an 
advance in our -thinking, it has not always

■■■'I-;.''.'..r.'"'

^Lionel Elvin, Education and the End of Empire 
("Studies, in Education,' university or^London Inatlbute of 
Education,!* No. 8 (London: Evans Bros., 1956)), pp. 18-19.
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gate present Pattern of Sohoollng
»•

ree^fcly Dfea^ tod a tosid pfii?fcM?n of al;^ yeais 

of :;prtntaar3K '#TO.v;s^»iB - of i’ .-Jailibi'seGedi^i^,

schooling, four years of senior secondary, and too years 

of higher school (sixth fbxm). Follpt^ng Independence In 

1962, changes trere made In the syllahus for the primary 

sctoolEf, ^th a resiatant change In pattexn. In 1964 the 
toc^y^ix jnni^ secpadhtF tohppito ahsoxhed Into the 

prlma^ schools and the sequence condensed Into a . total 

of ^seven years. A national primary school syllabus Is 

des3^ad to prepare pupils for enlightened citizenship 

and emphasizes clTlcs, history, geography, English, science, 

and mathematicsi Biological soisneexemphaslzes nature
-r- .

Study and agrlculttire. Considerable attention Is.paid 

to Insects,, family welfare and health, and first-hand 

obseryatlons of natural habitats, animals, and plants. 

Successful completion of primary school leads to senior 

secondary school, admission to uhloh Is determined by

•i

\
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■ psrf^cs on ^eztei^l examination Wd on the national

prlmaxir aohool epllahue. At the end ot. aenlon aeoondar. 

aohool the .oandlddtee sit for ,;he O^hrlfee Sohool certl- 
fleat, Exilnation on tht WhnidAe.aenhnal centltloate 

Of Edue^tion, (Ordinary Level) Examination. A sufficiently 

good perfofm^ce oil School certificate .or the equivalent 

in G. C. E.» Ordinary Level, qualifies a candidate for 

admission to higher school. Successful performance on

*%
'X-

-

w:
■>v:

imLm
the Cambridge Higher Sohool Certificate Examination■or 

the equivalent in G. C. E,, Advanced Level, leads to 

admission to University studies*

Sohdol Enrollment. Teacher Supply, ’occupation

V.Vv-

I
aa;?'

' ft- ^ ^ ^ ^ ' fj h " 'A' 7'w. ■
<■ ■The illiteracy rate among adults in Uganda has been

i ' -

estiafeted by UNESCO"^ in 1952 at ?p to 75%> Thpugh this

figure is bound to have changed somewhat since that time,
II

it .indicates,tolerably well the extent of the job of 

impMvin^ the nation's capacity to understand its problems. 

59 the enrollment' in primary schools was 337»578, or

^;:Sii^q;ql,;hge;h in

i.

34^ of the nation's children of^rln 

that same yea;r oitLy 16,848, or "6,2^ ot the children of
the appropriate age group were in junlo|;,, secondary sohool.
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,cHpa^en o. ,he a*p.op..ate a.e ,aase.^ 3. X96P the 

anrdllm^t in prUaary srt^ools.waa 399,500, for Junior 

aocontory it was 30,200, and for senior secondary the 

figure was 13,500. OompariUig percentage increase in 

enrollment for 196s over 1961 with that for teachers for 

the same year, the fibres are these: primary school

•r Y.i1
.'j'

<>Y'-.:>•

m

i:-r

enrollment rose by 3.5/^, Junior secondary by l6.1jg, and 

senior secondary by l4.5j^i while primary school teachers

increased by 1.35^, Junior secondary by 5.6}^, 4nd senior 

secondary by IJ^. It will be noticed that the great
■ir-S

majority of people,are getting no education at all or an
- ' - -

inadequate .amount; that the attrition rate is extremely 

high during primary school or at,least between pfimstfy 

and- Junior secondary; that secondary schools are expandlhg 

more rapidly at present than primary; and that teacher

•'t'

supply.increase :pi 1962 was not commensurate with pupil 

enrqlimeht increase except at the senior secondary level.

lit st be pointed out, further, that the increase in

-^Ruth C. Sloan, "Uganda," The Educated African,

‘^Interhatidnai Bureau of' Education and UNESCO, 
International Teafbook:qf'Education, XXV (Paris: UNESCO,
ii^h3;, p. 3«o.

^ibid.
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secon^ school teachers is due to a conslderahle extent 

to a siwply of etSatrlates. “Of the 776 teachers in 

servloe, barely thirty .are African graduates. The others 

are qualified teachers from abroad or non-graduate
y - .

teachers." In 196I Teachers College, Columbia University,

;i7

ft?

$
sent its first contingent of, about I50 American teabhfers 

and teaejher tra^^a East Africa to teach or pr^|^ 

to teach in the secondary schools there, imder a prbgrnin 

sponsored by the International Cooperation Administration 

(now Agency for International Development). In 1962 about 

150 more were sent, and since then, others have been sent 

each year, largely to replace those congileting their tours 

of service. Very clearly, the supply of teachers at all

I-;

levels heeds to be greatly expanded, and this is certkihly
.■ - d.;//' -'ft-

true of" secondary school biology teachers.

Althbt^ the of Bdudation has no data on

thef-reliatihi^ be^eeh years of schooling and occupational 

in general those who hold the School Certificate, 

or; UV G. B. "middle stratum" of
obcupatlons.^ In biology this Aeftns mrses. medical and 

veterinary assistants, agricultural assistahts, ahd Junior 

grade wildlife and parks personnel.
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^he ourr^^tly naed. syllabus for biology in senior 

secondary schools is presented in detail in Appendix A.

Certain adaptations are"allowed for overseas*centers. As
^ ': 'v.-',:

examples, for the insects listed under section 3,: certain

tropid^ fo^ tsetse fly ai^ staiiWr,

be substitutedj general morphology, inoludlng-.lsaf fall 

and flowering and fruiting cycles, of trOpteal treea, 

such, as Bltheoelloblum or Acacia, may be substituted for
' . . . . .....I,-..,..-,-,-

summer :and winter conditions of ash, beech, elm, etc.

Apart .from minor substitutions, of this sort, ..there is no 

attempt,at adapting the syllabus in any substantial way 

to the special needs of the tropical coimtrles,

m examination of the p^sent syllabus reveals 

certain sei^lous t^Sbions^i^ to hnowledge needed
,. ' ■ ■ f

by thS people of Uganda. Perhaps the most obvious; of these 

is the study of serious parasites of himmias and livestock. 

Lerable attention: otight to be paid to their life

'r

f

pBiU

cycles, epidemiology, and disease s^ptoms. Sue oonsidera= 

tion needs to be given to ecologloalTaspects.of control, 

and to life cycles of vectors.
't

Sufficient en^hasls is not placed on soil minerals

and the principle of fertility. While it is not necessary 

to make a detailed study of the role of allif^ssentlai

:'."u ■'■■'‘I''-'--'



llllpIlSlSfiMWsMWS®^
i

■ 94 • ,-fs
ISMI 1\y^- ■.\> f0.i:

Mpi it

''9
■f

..i;

el^«. « »^ld «rt»l»ly „e l^ortant to 

e.®ha,lte that toll fertility le deflrad In.tert^.of 

avemtle rlnerel nu^lente, ard t^t aa orop.plante
remove natnral suppilee from the spil, they can be replenished

' y
by application of chemical fertilizers. The role'- of a few

'’i - ' i'i V iiv !
of the major nutrients should be studied aa examples.

' ■

Completely absent is a section on Hendellan genetics. 

Pupils should have a knowledge of the concept of genes as 

units of heredity and of the fundamental laws of Inherl- 

•stance,, (chromosome number, dominance, and independent* 

assortment). Popular aoquarlum fishes of the.tropical,fish 

trade are available in cities, such as Eepaala, and schools 

oanstoch their laboratories with guppies or plat lea with 

which simple breeding programs can be oazTled out for 

demo:&tratlon purposes.

^Though there Is a section on ecology, the syllabus 

contains a revealing notes question on this section 

wl^^always be set in the paper Biology I, but there will 

be n sufficient number of questions In the paper to allow 

candidates who have not had the-oppqrtunltles of mahlng

’
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observations In the countryside a good choice without
■ a a-'i,' ii;?"’.;-’' ■

answering the question on ecology. <* A greater emphasis 

asCito to be placed on ecology as an Important branch of
§

\
biology, end this would include descriptive syneOOlogy.

\

3
•h

;-vf

a asi

. . . . . . ,.

i I;:.; ai:•i"'.■ V
■a';"

a a.-

■ . . . . . . . . .



' ...>■ ■•
,,} '. t' -i

I '■

O^sely related-to tto-suWeet of eoclogy la.dlldllfo 

Molo^.,It IS aldoxy rooosnlaod ttot ochool.pupllo tofo 

insufflolont Intereat in or approolatlon for.tho rtlailfe 

reaotiroes. Perhaps this can he e^lalned In hei^s of 

syllahnso Africans aspire to the materially better European 

mode of life, Mpt^^ the syllabus SCe^s^^

;?•

■>;

|v;:

means to; ^eater earhins power and the Eurppeahi^tipn of 

theiy mriyate liyesv hut also its subject matl^ iE^ he
tah^ a repsTeaeotative sas^ie of what ;Eii;;pjpean

■r .

Civilization holds to he 6f vAlue. If the syllahus contains . 

no oon&ideration for wild animals, while the older gene

rations of Africans lived in coristant and not always
:iZkpsi--; Vv-
pleasant contact with them, perhaps the syllahus is 

injadvertently teabhing that wildlife resources are to he

r-

discarded aloiag with mud and wattle huts, malaria, and 

na]£e(h%ess. Great national parks and wildlife, reserves 

are/fiot ampng the famous oultuxal resources of Europe, 

matter of pq^ctioal ooncexn for people in an 

essentially amral sopiety with major problems of vector 

hpfne and in which agricuitare plays a major

part, in the eponc^, is the ability to identify plants 

and insects, intsfoduotipn to the use of taxonomic keys

0

and an understandjrg of elementazy ezonomip principles. 

Important to^s of modem field workers in hioipgy, 

should he inCiMed as part of feguislte training.

! ,

V'i; .i
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,^oh n«, I, a44«., to tho syllaboo. tl«n

delation, of oxlotln* toplo. ,*l«ht te neoeso^p ..Senerpl 

disemsK^ of the eitoinal features, life histories, and 

l»bi1;s of a fish, a frog, a bird, and a small mammal oan 

be excluded, along with development of a frog from egg
••
thro^h metamorphosis, without damaging the syllabus. Hueh 

of this oan be relegated to the primary sphoolleye^
'X.r ■--X:■'■ . .x'.:.VX;;X-X

Geneisal morphologyi Including leaf fall and flower and 

fruiting-cycles of tropical trees (a substitute for

: ^ }t -. ;r:;.

■;>*

¥■ 
H f

1
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characteristic features of trees In winter ^d suBimer}111
serves no. useful purpose at secondary level and should 

be deleted. Some of the other material on which perhaps 
too much time Is at present spent coui4 be de-emphaslzed.

‘.Its

t
EraB#lea tooth Ihs^tlch ahd dentition, frulb. ahd 

sejs^x^Pf^sal, and ^3i^apephs per^ Illustrating

different types of storage organs and vegfatatlve repro- 

d^i^i^txSome of probably find their

^Into other topics as Incidental material. ForW(
i

ea^i^ie, Btpragexxor^insx in pei^ plants might well 

appear In connection with trahaloo^oh under the. general\

topic of plant physiology;
|vV i

It has recently been recognized by the Cambridge 

Local Examinations Syndicate that existing syllabi needi
>>

modification for the tropical schools employing them.
I

A hew version^of the School Certificate syilabus has
t

AV,

Sixm
,1.

Wi .I T.'lx . . ...v,,.,,
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been^Hma^d. 

in ia66o Baoausfe the new version is to be employed In all 

overseas dependencies and new oommonwealth cotmtries. 

Including India, - Pakistan# Africa, the Caribbean,, and 

Halaya,.lt is not specifically.adapted to the needs of 

Ugan^d! The newer version roontains. essentially the same 

material as the current version which is designed for home • 

use in Britain, but it is organized along a "principles” 

line. Thera is an expanded section on ecology, eoatalnlng 

a stu^ of succession in a cleared area in tfee school

to be used in overseas schools beginning/*
tV'-: h

'Xi''.

i-:

V

yaird^^nd stTidles of a number of cosanuidlties, .such as an
old tree, a freshwater pond, and a crop plant with its 

associated organisms, parasitism, genetlds, and wiidlife

are, a| at pissehti abs^
■i.

. . . .
The present ;fii6idggiSyl3jsbds- for HlfeheKiSbhbols

%

Biology, zpolo^, and bota^ are offered as separate

^su^^ots ; in the, sixth fpm, The^^ will be treated

se^a^tely. Since a ve:^ percentage of pupils obtain

places in higher school, but iabst,/^^those pass on to

urdvOMir^^ id^iiTMi^i/ihbiepts CM justiflhbly

be eonsldered a part of the university sequence of studies 

in the sense that^ the sub ject matter can be of a highly 

academic nature. This, however, does not rule out entirely 

spne emphasis pn natters of natloi^ oonoern. The present
-V,

iiiiiW'
y-
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K



■V‘!

-- •i 'k>'.m.^'
« - h-1wm*:■- ->'■

';V;--

■J> i'l

the position ttet.mn^'needs shonld. In 

Udanda..he refleoted In the higher eetaol hlologlonl 

solenpes s^lah^ sl«« mth tee sore theoretloal, and 

pnrel7 sqadsmlo.aspeeto of hlology. tee of tte fnpotlons 

of higher school should be to introduce students to, and 

Interest ttem In,, those areas of biology in trhich 

professionally trained men and research scientists are 

needed. Besides physicians, agricultural officers, etc., 

U^^da needs entonologlpts, ecologists, parasitologists, 

Mii^ -aad plant pathologists, and practical .geneticists. 
ThesV^are. the personnel oho will help find solutions to 

pressing problems in Uganda's development. A.suitable 

syllaljua jalght well be built around the subject of ecology. 

The author views the following topics as essential to a 

higher school biology syllabus* methods of habitat

studies, photosynthesis and the carbon cycle, the nitrogen 

cybie, cp^ensallsm and internal parasltlsim, .predation

parasitism, population expansion aitd. oonirols, 

M^hdeli^, genetics ^ evolution, plant physiology, 

manmniiahi physiology, ea^Cmdlo^yva<¥5br'plants Including

(;

i

fungi'iihd. baciefin.
''' ■ ' .-''y: V77'y&y y®■? ;

Appendix B consists ,,of the otd^ent higher school
.

syllabus, for biology. As at?the senior secondary level, 

certain modifications have bewi allowed for overseas

'7
■j

schools. These^consist principally of permitting substi

tutions of species for study, such as fai^ecium for Amoeba.

4-
;-C,

. ..." ’ u,. . . . . . ' 1



I^BiiBiiiliiilii?^ ....................
iy* .: •-■y „-. •.<•- ■V-*'- ■ :■■.•••;

Si
•:■■

mm
iilWi;wmmim-i

■j-

M' '■ I
tapeTJbmfor g^, a toad for a frogi under, the .section 

on ^tural hl^tpry, any t^o conto^stln* haMl^te may be 

T«ed,.ln pj?ee of the disttaotly English habitats listed 

in the syllabus.
./ ,, . . . . . . . . . .... ...
The present syllabus contains much that Is good and

useful, but the emphasis Is entirely urong. The oiasale 

comparison and contrast between a mammal and. a flowering 

plant, as representing the two branches of the biological 

world dominates the syllabus (a recomended 200 periods 

out of a total allowance of 350). One could well question 

the Importance-of dissecting and stuping ea. e^thwbrm.

Si
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Parasites, of Importance appear la the present syllabus, 

but without sufficient thoroughness. Perennatlcm Is not 

really an- Important feature of equatorial plants,.since
i

S:
there'Is Insufficient difference between seasons. Similarly 

seasonal changes In secondary growth of woody plants 

laches relevance In a country where the trees and shrubs

Is totally Insufficient time
^v’

gro^pontlnuously. There 

given to community biology.

-As of 1967, a newer versibn^qfL^e sy^ll^bUB for 

biology will be tised In all overseas schools. The-newer 

version .represents a reorganization of the eturfi^t 

syllabus under topics representing principles of biology. 

The substitutions allowed under the current syllabus are 

Incorporated dj^rectly Into the newer form^ Content is

:ivi
1
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not ^isea BiiBtontlally, th^h the saetloha w.genetlee 

and are enlarged. Genetloa to the naner terslon
niu;to.lto poljpleidy, .hronoetinal aherratl«a..tod 

gnanf^tatlre toherltanoe, eeology mil eonoen^te on a 

thorough and eomprehensl^e treatment of a single tohltat.

.'i:-

ili
SIS
>', .

%;r:

rather than the more superficial comparative treatment

of ^6, as at present. il
•T^'-

' ' The Present. B6tany sniabus for Higher'Sohoks
■:-■

Bfo data are available to indicate whether students
. . . . . . . . . . • . .  _ . _ . _

electing betany or aoology genelrally tend to go into the 

study of agriculture or medioine^and veterinary medicine, 

respectively, at the university level. In the absence 

of such Information, the author' chooses to assume that 

highe^r" school boteny is us]cteliy elected by students haying

rV--'

,’;V

a special; interest in it and will therefore likely p:^sue

unlfersity studies in plant science or a^iouiture,
> ■ ' ' ' ' ' ^

wh^as those electing zoology will more likely study

medicine, veterinary medicine, or academic zoology.
Those aspects of botany, Wcirfas geneties* tuxonpmy, 

vascular plant physiology, and pathology, which; are 

related to agriculture ought to occupy a prominent place 

in the syllabus. There otxght, however, to be soiae 

material on woody plant anatomy and plant ecology for 

the benefit of those who may prepare for wil^lfe

r^'
1

X
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or firOBtsy. A oourso In Ootan,. Ao be 

noB^eiioally eonplete, abonld InolnAe acne a^iea of 

loaor plaata (toptorla, oyanophytea. ohlorophytea, aoa- 

«e*a,.^, bryopwea), mth atl^ontlon to Ufa oyoloa and, 

altexMtlbn of generations. However, this latter material 

oouild well be covered In starvey form, and details of ' 

complex life cycles, such as those of the Phaeophyta and 

Hhodophyta, can be passed over.

iae present botany syllabus (Appendix C) allows, as 

do other syllabi, certain modifications for overseas 
schools, such as pe^tt^ local floras to be used.

..i,
A-S-;;.r’r

•J
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t.

Where available, in place of British floras for taxonomic 

studies; substitution of local forms of plant life for
1., Mi ^ ;:-M .■

British forms In the syllabus constitutes the ma^or 

portl<felon of the adaptations. No new version of the botany 

syllabus has been put forth for use In tropical sohopls. 

"" The emphasis which the Present syllabus places on

th^hyslology of flowering plants IS useful for Uganda. 

The material on the cell needs to be brought up to date.
i

Including specific reference t^'-^auclelc acids. The

material on plant pathology Is weak, and although.East 

African crops at present appear to suffer little from
■-rV-V

disease, a treatment In some detail of coffee leaf rust.

Hemliela vastatrlx. ought to be Included because of Its 

potential eoonomio sl^lfloanee for the valuable arabloa
,.;.V

j'iK'':

V-Vir.
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«op..|^ Pttempp ought to he hade. Jh edaptlug the . 

epuph^ to Uganda, to develop, an appreolatlon for the 

natlonte wl<» tohitat types (forest, veldt,.savannah).

The prpsmt syltobus oontalns a seotlon on natural history 

and eoiloiy, but falls to deal ulth the struoture'.of

)':•.

■.r:;y i

is
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habitats;.for Uganda examples would be foliage apd 
.

TOgatatlon levels In the forest or the spatial relation-C;:

ships between trees and grasses on saveu^h apd veldt

In relation to water supply a

'ghe present Zoology ayllabns for Higher- flohools\-l

■j.

The current higher'school syllabus (Appendix,D) 

permits substitutions of local forms for British species
;=■

listed In the.syllabus for the benefit of overseas sohoolso

As In^ther parts of this paper, the present writer would 

11^ to see Mere; e^ and interrelationships

than-^the present syllabus showso; Such forms as the earth-

studied Ifwpimj^a turbel^erlan, and Nereis, may be 

there Is time and room In the syllabusi but Including a
1

substantial series of such forms-does not seem Justified, 

especially In the light of the emphasis which needs to be

placed on-other matters. There Is also too much emphasis
. .

on phyletlo matters. Though It may be useful.for a student

to be able to recognize the phylum to whleh a specimen 

should be referred, there appears In this syllSbus

i

'F
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a»e«^ Of, 0 pfaoooupoOlon ..1th ,.la=alfIcatton,,a 

ooidltloh.«^0h ia p^hahly Ihharltad throash tradltloh 

fp,V,H^teanth cahtaiy oaalarlan zoology. Suoh Battara 

aa tha food pyiamld, oarbon oyola, .and popalatlpn biology

'‘3?

•f,

JSf
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as
are more, important. As mentioned previously,. It Is ^lere

■'S:^S^-:';Sv3^ ,'SS:paaasSS::a:3aaS:''S^ S-;'S;S; a'-r3'■ ^
supposed. In the absence of any evldi^pe to the. cpnt»iay.

’1

'a

' ■.■•a*

that students electing zoology In Meher sphool ha^^ a 

special Interest In the subject and are pptehtlai medlc^^ 

veterinary, or zoology students at Ijhe Tml-yea?^^^^ TMs 

urlter xfoiad therefore see a need for more emi>hasis on 

the cell and hlstoloty and experimental physiology.

Huoh of the current material on protozoa Is academic and 

of little I use; the Importance of trypanosomiasis, amoebic 

cysentery, and malairla In Africa dem^ attehtlon. to 

protozoans, but In a different context and with a, 

different, emphasis. The Idea of a natiiral history study

(section 3) is a good idea, as has been pointed out 

eisff^TO, and the problem before ^ls Is to suggest 

suitable studies.for native ]^st African materials. 

Ecom^p; zooiO^ to be rndn'mcFTB^ Imagl^^ by

inolndlng toplos. on game ranching, the possible use of 

hippopotamus meat, rather than merely verbalizing, on

stwdard, and, for ITganda not altogether adequate, 

practices of domestic animal herding. Furthermore, there

Is, in TOferenoS to the problem of wildlife conservation.

?;m ■7X‘'.

Mm mm■xr::X.
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'V-^k n«d the ^tter of reprodhotlte potentUl and

enelnientel reeletance.
, ...... ... . . .^ Of 1967, a,en zoolosr sfllahne for Meher eohoole

mu go Into effect In ovoreoas eohoole. Ihe new Torelon 

■brlngg" cell biology up to date substantially, ineludlng 

« mitoohondria, MA, SNA, enzymes, a^d the chemical nature 

of amino-acids and proteins. JFhe account on respiration 

includes a discussion of the role of ATP. One of the most 

interesting features of the new version is the inclusion 

of an account of human evolution, a topic which, until a 

few years ago, was to be approached with due caution in ‘

ifitiifs
'.Vv

,v-

m

East Africa, accord^ to conversations this.writer had, 

there ln.l96l-62. The new version is a substantial

:v

improvement, but still omits some items, subh as ebohomios 

of wiil^'^animal populations mentioned above. Further^ on
1,-

parasitism, the newer version does not espeot detailed 

treatment.of Important human parasites. The present 

wri^ considers detailed studies Of the life cycles and 

ecology of several of these parasites and their vectors 

to be an essential training for^pot^tial public health 

physicians and research scientists.
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The syllabi follbwlng are proposed, for use in senior 

secondary and higher schools in Uganda in place of those 

currently In use. it is expected that» if ^opted, they 

Hill be subject to such revisions as experience proves 

h^eebsia3^; PX deelr^ 3bi beeping with cdn^nb prapt 

In the>uee of the Cambridge syllabi, the. following 

syllabi merely list topics to be covered, leaylng.ft up 

to the individual teacher to determine the manner,In 

which the material Is to be organized and presented 
according to his own experience and point of view^

A Proposed BIoIoct Syllabus for. Senior

Secondary Schools In Uganda

^fpllpwlnfe pfoppsed sjir]^^ is designed to 

provide basic knowledge for those who will Ijjikely; serve as 

technical ancillary personnel in>me^lne, hgXioulture 

veterinary services, and wildlife and parks, 

to equip school certificate and G. Ci E. hoiderB with the 

knowledge of biological principles necessary to understai^

I

and

fas well as

the problems and national policies In those areas of 

blolo^ related»to national development. The syllabus is.

;u ,v
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the ^ hellevee, etffloienny deMenilhg end broad Ih 

e«.pe to.eeroe the aoedendo neede of those nho niu be 

pess^n^ontothd^herbohood.

Emphasis should he placed on careful ohserrahlon and 

reoordiag of results. Where e:^eriittente are carried out, 

pupils should report purpose, results, and eoncluslons.

Watiu^ history observations In field and laboratory
,

shotad be reopided in the f ozm of

f' '
if-

\

#•

•Mi
■f

drawings. Notes to teachers, marlced with an asterisk (*), 

are inoltided in the text to indicate the extent of details 

and to‘suggest ^d recpnmend activities and exercises.

1. Eoology end Hlldllfe oonoorvatloni

(a) Blotle. oonmnnltlee with spsolel reference to 

.Uganda* forest, steppe, veldt, savannah, bamboo, 

'papyrus, marsh.

■ ^^Topic should be supplemented by field trips and
MM f

'T" photographs.

r- Natural history of selected species of wild anlmatls* 

two or three species common in the area where the 

school exists should be studied first^ha^* various 

birds, lizards, or mammals should be stiidied 

intensively in the field with respect to food, 

feeding tobits, dally activity rythms, habitat 

preferences, courtship and reproduction, care of 

young and dependency periods, enemies.

f:
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aaanlnad for paiaaltes.
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(o) Adaptations of aninals and plants to habitats.

ttObssrvatlonB shptad be made dlreotly from nattire* 

stxansler fig, shape of TfIsh, oookroaoh» t^Ohlng 

stick, color of dead-leaf butterfly^ toes of gecko.

(d) pjredatlwi, parasitism, disease* reference to lions, 

ticks., worms, rinderpest.

^Bsaamples of 'predation can be seen on. school

. grounds* lizards, spiders,

(e) Pood chain.

(f) Llmltli^ factors (food;, water* mine:i»l feaptiroes)

- %ttd' retarding factors (predation, disease),of

•1

I

prc^Ciit^.dnk...

(g) -National Parks and tourist trade* cultuiral and 

_ ^^eoonomio importance of parks.

»Parks or reserves shotild be visited if nearby; 

contact officials in advancs-fpr special arreuage- 

: ments for school groups; iibltat requirements of 

animals:should be emphasized.

(h) NatuisO. history of hippopotamus * overpopulation 

and destruction of habitat, 

rvalue ofv controlled harvest to local:economy 

should be discussed.

^'r
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(J) Natural history of elephaat* history of exploitation 

1 for Ivoryj problems of poaohinsf elephant as a

tourist attraction.
'

»CtirrMit data on value of parks and tourism shottld 

be . obtained frpm East African Tourist ..Travel Assn, 

(k) Natural hlsto3^ of Chimpanzee and mountain, gorillas 

scarcity and limited distribution.

*It ahould be emphasized that Uganda is one of the 

very text countries in isrhloh these animals live.

'I fy-

;v;

/-y
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2. Thi';:^C^i'

(a) StwtbtUra; and form of plant and aihlmal cellSs 

general features.

^Brlef desbriptlon of cells cell nall«. meimbrane, 

^ cytoplasm, nucleus; mldrosopplc examination of
5:^: ^ ^

-.^living ax^ stained plant and animal cells.

(b) Chromosomes and mltosiss brief outline of phases 

of mitosis.

^Examination of ph^mbspmes in stained onion root 

tlpp cells to see mitotic figures.

(c) Enzymes treated as chemicals which facilitate and 

control rates of chemical reactions in cells, 

^isot^slba should be brief and nohStechhioal.

')
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(d) .^WfdBldd. oanros-ls, and tnrgor.

«0l!Ber«tl<m or ttoanolyBls of plant oolla,.

3- an^ey of 1^.plant and aniaal Idnedoms ty^aniraal phyla 

and p^ant dlvlalona.

»DesoriptlTe treatment supplemented by observations of 

speolmen} pupils should be able to reooj^ze the ma3or 

phyla and dlvlslono 

4. Lt^i-i^ipi^s:

■'i”'

fM

f
S?':' f

1

(a) Bacteria. >

fliObsBirvations of souring milk and other evldenees
of bacterial activity; reference to diseases caused

by bacteria, such as bdciliary dysentery and anthrax.

(b) Decay.

<¥*Examlnatlon of decaying material in school garden

r'

u-g

or terrarium in laboratory.

(c) faoterial diseases (e.g., leprosy, pneumonia, 

t-'tetanus).

Trip to a local dispensary or visit by local 

medical personnel recommended as a supplement; agar
■ ■ r': . . . ■■ ...

plate cultures of bacterla^omusoil or other 

sources, if feasible.

(d) Green algaet general features, walls, ohioroplasts. 

oGreen algae can be cultured from local pond> swamp, 

or.soil and examined under microscope; a variety

of sources and forms, should be used to show variety 

of forms and xfldespread distribution.
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(e,>3u«l pla,* ..aeaaea. PaPerenaa t,.rua*oua 

dlaeasaa of orop plants {mat fpngua of eoffae). 

^Details of life cycles can be omitted, but 

rpl^erence should be made to spores as reproductive 

bodies; molds can be groun on moist bredd or fruit 

and examined under the microscope; crop plant diseases 

should be observed where possible. .

(f) Bryophytes and ferns; general features and:oonditicns 

under which they grow; reproduction by spores,

><»Wh0re climatic conditions permit these should be 

'grown around school grounds; details of life 

cycles are not necessary.

5. Soil study

'V'.

II

(a). Formation of soil from parent material and.decaying 

"organic materials.

^*Soil Strata, should be examined from cutaway slope, 

(•b:) Textures and stirueturh.

Soil microorganisms.

>MloroorgEmisms can be cultured by passing water 

though a column of soil^

(d) Carbon cycle and decay.

(e) Nitrogen cycle,

(f) mineral nutrients and fertility: fertility defined 

as availability of essential minerals elements.

I

\
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, »Exp,erlnient with cuttings of Goiauer grovln in 

(1) .de-mlneralized nater, (2) de-minerslised water 

passed through a column of soil, (3) de-mineralized 

' water with a small amount of oommeroiai fertilizer 

added, (4) Hoagland's solution (allow about a month 

for results).

(g) Mineral cycle.

«It is s^gested that the releywo# of mineral 

oyoli33g to human nutrition he pointed . out here.

6. Vascular plant morphology and taxonomy, ..

«When studying parts of food plants, opportunity to mate 

, reference to specific nutritional benefits should not be 

overlooked! a, small vegetable garden containing plants 

of high nutritional value'could be maintained by the 

teacher, and these plants ooiLd i»e ^lsed as speotmen 

for §tucly (beani peanut, sweet potato).

(at'Rootsj structure and funotion.

-.^^Microscopic examination of root tip and cross- 

section of root.

(b) Stemst xylem and phloem.

«Miorpscoplo examination of cross-section of 

herbaceous and woody stems.

(c) Leavest Stzuoture, form, arrangement, types of 

miupglnsi eto>

«Mioroscopio examination of tissue layers^ strip 

of lower epidermis showing guard cells; examination
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o|T. variety of llvlag plante arotad aotool ^oonda.

(d) norera and polUnatloi, parts of floner and 

arrang^t, superlpr.and Inferior ovary, Inseot 

and nind-pollination.

(e) Pjpttits and seedss formation of fruits from ovary; 

klndB Of fruits.

»Study .of a legume as a representative fruit (bean* 

CaSSia« Aeacia); oomparispn with oitrus and papaya.

(f) Seed germination and development.

^Direct observation of germ^ting bean seed; 

hypooqtyl, epieotyl, cotyledons of bean as seen 

, in dissection.

y;-.

:::

,F

La

(g) Elements of classifloatlon of flowering plants; 

gpnosperms and angiosperms; monooots and dleblbs; 

' salient features of selected anglosperm families, 
such as Leguminosae, Liliaceae-Amaryllidaoeae, 

v-eonvolvulaceae./
;T^.'i

f of specimen using hand,-lens wherer"
I

neqeasa;;^.;. .

(h) Identification by keys.
'' K'-'p'-yX/’ r-^''■■•■-Xvs;X^'''XXy 'V.X'X'v', N:.':-'
*Use of simple dichotomous keys to IdSritlfy soma 

common plants (See Lind & Tallantire* Somacflommon 

Flowering Plants of Uganda. Oxford Unlv. press, 

1962. She 18/30).

\
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7. vaa^ Plant ptpalPlosy.

(a) flolWex relatlonatlpa. Oanoala and ta^gar. 

^Demonstration with oollodion osmometer or 

Similar apparatus«

(b) Troplsms* phototroplsm, geotropism.

r-{■

■gv'-

.Ig^y

:'g'

?i)

»Puplls should perform their own ezperiments with

germinating seeds and seedlings. .

(o) Photosynthesis8 raw materials and productss 

importance of the economy of nature,

»Benediot»s test for sugar in leaves of am^llid

or,lily, such as onion, Hemerocallls. or Agapanthns
''""gg xx'/xy g-C?ySsggv*;;xgS'yr■;;sssy;agg;;yyiy/'gyssfiy-53;y-X:.y''7'f-'.'y-''y'
kept (1) in dark, (2) in light, respectively.

(d) Resplrationg comparison with photosynthesis in 

terms of raw materials and products.

(e) 'rransloeatloh and food storage.

^«Teat for sugar and starch (1) in onion bulb,
(2) in OTeet potato or yam? test for stafch and 

--^sugar in various stems? relate to seoticms on 

plant morphology.

(f) Transpiration* refer to stomata? tr^spli^tlon 

as a ha^rd to survival? a concomitant of opening 

of stoimta,for carbon dioxide.

r*
i

^Dse of cobalt chloride paper? examination of 

banana stem with hand-lens to see conducting 

vessels? demonst^tlon of rise of ink,or colored 

water through out plant stalk or stem.

'■■•V'
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(S) ig«t BUteltion, role of nitrogen, pnoaptoma, 
potassluni, ma^ssituno
aCdleue experiment (see 5(f)) can be adapted for 

■^3 purpose by using mineral deficiency solutions. 

8, Insect-morphology and taxonomy.

(a) Anatomy.

^Dissection of grasshppperj obserration of^liye 

cockroach.

(b) Life cycles( complete metamorphosis.(beetles ant» 

fly), gradual (grasshopper, bug).

.^Specimen should be raised in laboratory.

(c) Mouthparts and feedings reference to means of 

chemical control,

?Mouthp»ts to be obseryed hy hand-lens (bug, 

^sshopper),

(d) ^Classifications imfortant orders and their 

oharaotaristlcs.

3i#Identifleatlon.

5

»Use of simple keys to orders; pupils should imke 
a collection of common In^ts^^roperly mounted 

and identified to order; pupils should recognize 

on sight common insects nhlch are agricultural 

pests in their area (auch as Ly^s. Stephanoderes) 

and' carriers of disease (such as Anopheles. Glossiha).
•5

and methods of control; nutritional benefits of

grasshoppers and termites should be discussed, with 

respect to protein in human diet.

. . . . . . . . . . . . . . . . ‘ , :

.V---V
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(a, S^xetal a.atea. .^ea, lolnta ana taaic 

sialatel units, saoh as, lang tanas, tartebrae, 
-^soapula, InnanliBta, taath.

, .■^Datalls of slmll bones unneoessary; foot i^d hand

Wk 4---

5$
'<■

;!•;
7_

bozies and names of types of vertebrae. oan beV

passed over; pupils should be familiar uith names 

of-important long bones.

(b) Musolest lever action, nature of origin and insertion. 

*Names of muscles and details of origins, end 

insertions are not necessary.

(o) Internal organst location and functions of kidney.

liver,, SFleen.

^Dissection of frog or small siamml to locate

10. Mammalian physiology, nith special refezenoe to humans 

:;Midnp^tib:■'.•r

(^I^Nervous system* nerve cells, nearve fibres, nerves, 

direction of impulse transmission; central and

systems^ensory and automonlc

i

■'v /
peripheral nervous

nervous, systems;

♦Details of anatomy need not be considered; semory 

and autonomic systems should be oonsldered in tea^s

of dlareotlon of impulse and function in illation to

serving the needs of the body.

■’i'
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Of tho eye, co^cti™ lenaeo, the e« ae an 

.r«m Of hath heafin* and halanoe,
*Be.ef eye should he e^unlned where avallahle.

(o) Xhe allmentaxy canali Morphology| digestion and 

absoj^tioni enzymes; foods and nutrients; portal 

vein and storage la liver.

tM’l
i

•fem
mi

s

11*
s

Sv

I
I
i

1
«Good nutrition in llvestook and humans should he ,v

4
emphasized; disseetions of small mammal to observe m

:55
1alimentary canal, portal vein, and liver; demon

stration or e3i>erlment. showing action , of ptyalln, 

pepsin, pancreatic lipase; special emphasis on 

toiashioifcor,. its cause, symptoms, and>prevention; 

a dlst^otlon should he made between foods, and

11
i

S
I'i

11- > nutrients; sources of high end low quality proteins 

for. human nutrition. 

t''(d) ClrotOatlon* arteries, veins* oaplllarles; the

heart; olrotaatory pathways, direction Of flow of 

blood.

*Presh beef hearts sho^d-b4^:^iaed where 

possible; circulation of blood through a fish's 

tall or web of frog's foot should be observed 

through microscope or microprojeetor; only maior 

; vessels, such as aorta, vena cava, pulmonaory 

vessels need be learned.
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(e) )5e:L]l2Ular respirations gas exchajage, transpprt of

(f) Kidneys* starndtiire. of the; kidney (medulla, cortex) 

renlal vessels, ureter, bladder.

^Examination of fresh beef kidney where availablej 

details of renal anatomy need not be considered, 

but function of kidney as a filtration center 

should be emphasized. ^

(g) Skto* layers, structure, of skin briefly disousseds 

sweat glands, loss of via ter j salts, oils.

(h) "Endoorihes and hormones* regulatory functions and 

feedback mechanisms of pituitary, thyroids, 

parathyroids, adrenal medulla.

(i) .Sexual reproductions meiosls and gamete formation* 

fusion and chromosome doubling* sexual reproohiotion 

in man and domestic mammals.

^Dissection of small mammal to show reproductive 

organs, gentlal tract of female, location of 

implantation on uterus.
(j) Development and birth* ol^tt^ge; bOLastula, gastrula, 

and general pattern of development.

»iDetaiis of embryology need not be covered.

11. gendelian genetics

vll

&

(a) Chromosomes and genes.

(b) Hutatlond and alleles* mutations as changes in genes, 

without going into mutagenlo agents* examples of 

alleles (albinism, golden, etc.}.
.'t:

. . . . . . . . : . . . ......... . . . . _ _ _  . _  , •dl! --b:-
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(e.).H^del.s e^e^imenta.

(d) H^ndeilan inheritance* dominance and reoesalTeneaaj 

explamtion m terms of genes, chromosomes, gametes; 

a,pll«.tlon to domeotlo anlaalB and plants.

«£uplls should he able to solve simple problems in 

monohybrld ^d dihybrid crosses? domestic strains

ItSli

J';
J-

of live-bearing fishes, moh as guppies or smord- 

tails, ezhlbltlng simple Mendellan traits, such

as golden or albino, can be maintained in the 

laboratory to illustrate Hendellan inheritance, 

12. Parasites of ahd domestic ma3iimala,

(a) Ex^mal parosites (ticks, bedbugs, fleas,
. . . . . . . . . . . ■■■, .'■:■■■■ ■ "V. • '•■•■v;' * • ■ ■ ••.■••• i-'' :<■■. v ■ .:• ■ ; /■ .■ '  ■ ■

(

mosquitoes, biting flies).

cobservatlons of specimen with hand-lens; life 

cycles, naitural history, economic importance as 

Yectors of disease should be stTOssed.

(tr^- intemal parasites* roundworms of the allmentairy 

.^^oahal (hookworm^ plnworm) and methods, of control; 

Bilharzia* vectors, distribution, oonttol measures, 

(c) Complex parasitism* onphooereiasis, trypanosomiasis 

of both man and domestic stock, malaria, yellow

1,

'^tisteuieO of local medical or veterinary , personnel 

should be sought where feasible; life cycles of 

vectors and causative agents should be studied in
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8i«e detail, of prevention bj preventive

m«dl6lne, chemical sprays, and ecological control 
of-'veotorB.

A ^oposed Biology Syllabus for Hlshef-Schools m Uganda
.Pp' '■ 1

The proposed higher school biology syllabus em|>Ms|^es 

biological principles and places a substantial portloh of

the material in an ecological eonteisle I|; is; hoped tMt 

this kind of emphasis will help the student who elects 

biology 'to, see living forms as living dynamic., populations 

and .complex communities. Notes to teachers, marked with em 

asterisk(«), are included In the text to indicate the 

extent! of details and to suggest and recommend activities 

and exercises.

1. Entomologys morphology and olasslflcatipn. of insects; 

tj^s of metambrphbsis; t^ of moutiuwts in relation 

to; feedi^itbolic^: Ci^iniza:^ social insects;
11^ cycles of tsetse fly, .mosquito, grasshopper. 

*Basis.of classification to oiders without details of 

wing venation; dissection of giasihppper to sbow major 

outlines of Intemail organization; examination of 

mouthparts without nomenclature of serial^ elements.

\
-i.

2. Field.studies.

(a). Plot studies I comparison of several plots with

regard to)temperatures, plant cover, soil ebnditloas.
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Sinds and aaabera of oalmalo pfoaent. 

oso^atod ».dta. a feet X a feet, f^ d p>.tea 

below. et^Boe to 6 Inehei aboye groii^, telly 

teaperatore oyolea at all lotela, telly anjaal 

rytjjmsi etc.; ground cover, soil horizons,,animal

&
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:v4
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populations; soooer field, untrampled grass, uh-

paved road, edge of building, etc,, make good

places for comparisons; each student should .work 
- . ■ •' ^ 

independently, but results should be collated

^for the whole class.

(b)-Llne ti^sect studies* vegetation along a line

tra^eet^ two habitats and associated conditions. 

^Habitats studied should be well developed, such 

as a grassland and forest, or short grass and 

"brush, or dry grass and papyrus; transect line 

^ oan be a cooperative class iady; grotind 

tempe:»tures, exposure to s«n, and density and 

^ -,^kind of plant cover should be Considered.

3. The f^ll.

(a) General features* cell meiS*a^e^and permeability; 

cytoplasm, protoplasm, colloids, imbibilslon, 

nucleus and DMA, messe^er BNA, enzyme synthesis; 

diffusion, osmosis, turgor.

^Details to be included.are* endoplasmic reticulum; 

chromatin; properties of colloids, solutions, 

suspensions; mitochondria.

\
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(o) imipeilular llfej FeaWes of Amoeba. Pagameolum. 

cyaapp^tes, ohlorophytes* bacteria. 

pA mimber of onloellular' opganlame shoaid be

W' im•7?;;Isii

ftIK

f7-

obserred, e.g 

, or. lams green, or Amoeba or 

4. Lower plants

(a). Bacteria* general mo;T»hology ,of cells? gram stain

Of

decay? :bapterla and food poisoning? Infectious 

disease bacteria of man and domestic, stock, 

Inciddlng epidemiology.

Paramecium In dilute neutral red•9

r-

■ •^-5 •.• v:'‘ ■

^simple experiments In otaturlng colonies on agar 

t- plates should be carried out If possible; reference 

^ .^^should be made to antlnrax and bacillary dysentery 

and.means of control; general symptoms of these 

diseases, .without ollnicat-detslls.

(b) Green algae* yegetatiye reproduction; motile 

gametes, and sejsual reproduction; cell walls of 

fli™™^ fornis, ciaoroplart..

Wlieipe poielDle, gram algae ahsnld be oolleeted 

from ponds, marshes, or streams, or cultivated 

from soilitby passing water ».tbroHgh a column of
-3",;3,.v337,.,73ft4ti3773K7S373VS3;;,>;3i!;,,:;.v,
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,o^, micros,c,p^V. ez^Slcn of both.ll«n* 

and. stained material,

(c) Pungi*- llfe.^yele of phycomyoetes as represented 

.y;^ or Similar form,, nutrition, importance 

of Pwiollliumj life cycle of rust fungus, as 

represen-ted by Hbmileia, and control measures; 

yeests, budding, aid fermentation. , 

ojEOaizopus or similar phyoomycete should be. 

cultured in laboiatory and studied under micro

scope; observations of Hemlleia material, both 

ma^oooslo and mloroaooplo. If avnuable, fmlt 

naan f^oulaped mPh. peaaj ahonld Pe allonad to 

feiment for a few days and then be examined for 

yeast as well as evidence of fermentation.,

5. Tlssueb:^d organs* colonial organization; growth and 

maturation of cells; prg^lzatlon of cells into 

colonies and multioelluiar organisms; germ layers in

j.

'v-:s-

\ir

m
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t''

^Observations of such colonial for^ as:Mvox. 

fll^entous forms, such as Spirokyga>.^and simple 

multicellular animals, such as Bydi^; observations of 

prepared slides of gem layers of ooelenterates, flatwcarms 

to, see endodem, eotodem, mesoglaea, mesodem; cell 

differentiation near growli« point of root and shoot 

tip in vascular.plant.

X'
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bondliis,pf oxygen to resplratoj^r pigments, such as
■ f‘aS5®isitsfesa'ia=''-'v - -f
haemoglobin.

BBS
»Implioations of iron-defioienoy malnutrition for

oxygen-^rrying oapaoity of haemoglobin should be 

pointed, out.

7, Vasotaar plant physiology

»The teacher should not lose opportunities to use 

nutritionally desirable food plants as specimen for 
stW to make frequent reference to their nutri-

tlohal-tbeuff itB;i:-: ' ' , ■ •

(a) Sollruater relationships and roots; mineral 

nutrients.

«3tudents should carry but ea^irlments in mineral 

deficiency solutions, with Eoaglahd^s solution and 

^^^mlnerallzed water as controls (Goleds cuttiwgfl 

or germinating bean seeds); reference to osmosis
1

■-.'r

and^ turgor.

(b) Conduotim and vascular tissue* xylem and phloem;

growing points and differentiation, primary and

seoozdary growth.

^Mlcrosbopio examination of orbss-»seotiOn and 

longltudlna]^ section of stem and root tips; rise 

of water through capillary tubing.
V-

•i'-
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<^?eWona frm nal^ shoald to toie. torbl- 

ToroUB inaeoto, llaarto and spiders, tleks and 
mites birds and maa^s (hosts should be 

trapped and e:^lhed for parasites), ants, vulturesi 

efforts shoTild be made to select a small sample of 

a habitat and note the total amount of green plant 

matter, phjtophagous li^eets, and pi^dapeous 

insects and spiders as illustrations of the food 

pyramid. (Where does man stitod in the food pyramid?) 

(c) Commensalism and internal parasitismt Entamoeba 

ooll and E. histolytica, hocknorm, Plasmodium.

Bilharzia. trypanosomes,
'

Similarities between commensals and internal 

parasites (as Illustrated by Entamoeba) should be
\

&" pomted outi al(^ v^th possible evoluticmfi^ 

r|lSti0Mhips:5 1^ cycles of Pldi^dinn fdlQiparn^
'h-

''hookworm, Bilhartla. and Tr^injhoiiiS should be
^ „,^^amed in detail.

should be polated out that parasitic infections
i

oii^ p^Oipitai^ Coute kwaShiorkor. .
•?i

(d) Ecology, and epidemiology of diseases distribution 

and.ecdlogy of sylvan yellow fever} probl^s of 

ecological control of tsetse fly by habitat mani

pulation} problems, of control of Anopheless use of
.

chemical sprays and their limitations} malaria as 

complex parasitism.

-I;c' a a
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(e).^.seaa.e, of Ilveatoo. and .Udllfe, na«ana. rinder- 

peat.'anthrax, oauaatlve agents/vectors, distri

bution. symptoms,- control.

9. Sexual reprpduotion and poptaatlon expansion. , 
y- ■ '

(a). Sexual reproduction In ferns* life cycle, alter-

nation of generations, dominance of sporophyte.

.'c'.

'I*

■y

*Obse^able gametophytea are freely produced by 

ferns Isept In terraria, sbri should be examined 

with handlens. , ■ ^^"
•r..

(b) Life cycle of gymnospemsi the cone as a branch 

bearing sporophylls, pollen as spores, seed as 

an embryonic sporophyte..

^Anatomical details of megagametophytlo phase need 

. not.be considered, but pollen tube should be 

' ->eoognizbd as bearing-gametic nucleus.

(c) Life cycle of angiosperms, t|ie flower as a^ cone,

^comp^lson of ovary with cone scale, development
■ ■■ " - iV ■;

_^of fruit, development of endosperm from tripioid 

fusion nucleus.

*Letalls of types of plap^^rtaMon ieed be
covered.

X-

(d) Seeds and seed gemination* hypoootyl, epieotyl, 

cotyledons, endosperm, geotroplsm, phototroplsm. 

^Dissections of seeds of bean and maize, experiments 

should be,carried out by individual students on 

troplsms of, roots and stems, and the effects of

'•ii:
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)llght and darlmesB on apepd of gennination and 

development of e^onoph.11.

(e) Seioal reprodnotlon and development In anlnals* 

^«iad«, a.4>prod«otlTe trdot, g«eto.£uf,l«n and 

zygote formation; blestula formation and gaatm- 

latlonj development of gejmi layers; origin- of
'

, muscles and internal organs from mesoderm, gut

3,1

’4e

kvSi-

lii^ng from endoderm, sbin and nerve tissue from
ectoderm.. »

♦Details of ejibryology need not be covered, beyond

igastrulatlon and germ layer formation^ dissection 

of a frog to show gonads-and reproductive tracts.

(f) Population expansion and controls; geometrical 

ratio of increape; limiting factors (food,, water, 

minerals); retarding factors (predation* p^aitism, 

^disease, aeoldents); reference should,be a^db to

>-

7-i

hippopotamus population and effects on habitat 
-:||^ln Queen Elizabeth National Park; sigmoid curve

I

of population expa^lon. 
♦Greometrloal ratio of lnexea§e--is.iroll,. iliustiated
by the case of a hactbriea pppul^

i.

beginning with a single cell, fission., occurs every

twenty minutes; a good mathematical exercise can 

be presented as follows* assuming that the, tufted 

guinea fo!wl breeds once per year, has a perfectly

liP i-
P'



. =ex ratio, lars oUht .««a par fe.^0.

Oita al^ palra Oreoai^, taon tae lacreaept tor 
tao year oiU be 8 i | tae popalatloa, P. If tae 

attrition rate for tae total popnlatl«.. Inolnaina 

the you^ of the year, la 80^ per year, at', what 

rate will the population increase or decrease?

128
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Ansot It will remain the' same.

10. Genetics and evolution* melosls and gamete forpatloni 

Hendeios e^eriments; laws of dominance and independen-b': 

sorting; monohyhrld and dihyhrid crossing; non

dominance; l^Qhage; mutations and variations; adaptation 

end.natoml eole^llon.

^Explai^tion of transmission of Hendellan traits should 

always hear reference to melosis and gametes; genes 
shoi^d he considered as loci on chromosomes, and 

reference should he made to probable role of DNA, 

measenger BHA, enzyme synthesis centers in cells in 

p inherited traits; frequent reference

should be made .to exsmples among agricultural crop 

plants,-such as peas or heans^-'and^dmestio livestock, 

such as-cattle ,or poultry.

-r'p-
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11. Vertebrate physiology

(a).Nervous system* central and peripheral; na^or 

• portions of the bialn; sense org^ (eye and ear) 

and thelrrstructures; sensory nerves; autonomic

.'■•V

3
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•BlooheMloal detaila of nerve Inpnlee.trenemleelon 

need ndt be ooTfred, but unldlrectlon* eonduotlon 

of an inpalee nloig a fibre eiould be.emphaalzed. 

(b) Hammaliaa olrotaatlon* structure and function of

;;

iSismwm.wm .•:vr'j
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nerve,flbrpss \i■-:
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heart; pulmonary circulation; arteries, veins.
.it".

and o capillaries; blood plasma; red iahd whi^e pells; 

.lymphj role of haemoglobin.

•Dissection of fresh beef heart where. possJ.ble; 

examination of capillary circulation through web
1

of frog's foot; miprosoopio examination of fresh
j ?' -'-V

blood to show shape of red cells; exapinatlon of 

stained smeprs to show white oell^»
(pi Digestion in

-'A

man* alimentazy canal; enzymes, with 

spepial reference to ptyalin, pancreatic lipase

®(stespsin), and one protein-digestjLng. enzyme;
\ 'A'\‘(A:AA.A::A':A<A-\1 A.-'

^ A^liBQxptlon, 1

vitamins and minerals.

•Dissection of a vertebratV^;o-ehow alimentary

p<^rba:ii vein, and storage in liver;

•>v

canal; demonstration of chemical action.of, 

digestive enzymes should be performed; attention 

shoxad be paid to hwashlorkor, its papse, 

and prevention.

:-;\'
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A Pr'o^sed Botany Syllal^its, f or mgher Schools^ m Uganda

■T ", ', -r -I , .... ■ ;

The following proposed botany syllabus Is.predicated

ik'V.'
:V;:-;

■>x

upon the idea that an agriculturist is primarily a botanist, 

and althpxigh the subject matter here suggested is designed 

to introduce the students to a broad and balanced, view of

Si
f:

the field of plant science, those aspects pf^,botahy which 

are basic to agricultural science and techno:|.dgy are 

emphasized. It is a eonservatl-ve syllabus in. the sense that 

the material is largely traditionals this is because the 

author believes such material best serves the needs of 

Uganda. Nbtes to teachers, mstrked with an asterisk {«), 

are included in the test to indicate the extent of details

1

and to sdssbst tuid redpr^^ and exercises.

1. oell

(a) GaiierkL features} cell wall, membrane, cytoplasm, 

nucleus.

CHd^sCppe obsein^lons of green algae, such as 
^dlrogyca or sjjnllar material, or leaves of Anaehar^.

(b) Solutions, colloidal dispersions, .suspensions, 

protoplasm^

ephysioal properties as shpnn by filtration, light

,>3

I
j

penetration, separation, by settling.

(p) Diffusion, osmosis, turgor, imbibition.

P&t^tente should obsearve p^ and oscrry out
' ' . experiments using collodion, raw egg membrane, or

4'-t
0- •i-
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to show Imbibition.

(d) MltoalBi dhromosoiiBa, mi rsplloatKai, iidtrtlc 

phaaaa of mltoela.

ii»s= V■vv:.
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^11
^stained onion root tip to show mltbtto flgnres

should be observed.

(e) Cytoplasm* vacuoles, endoplasmic reticulum, 

enzyme and protein synthesis.

2. Vegetative anatomy of vascular plants

(a) Root,* growing point, cortical region, root tip 

region, stale region, elongation and matuisation, 

.rc>^,:toirs.: .

»

I

^Prepared transverse and longitudinal sections 

of roo^J should be carefully observed.

(b) Stem*" primary merlB,ten, prlpiry growth, maturatlonj 

3arl^ and phloem; cambium and secondary growth;

ce^jand bark.

pared oross-seotions of herbaceous and woody
■ -

stems and longitudinal sections of growing points

should be observed under a microsoppei
■■■: BB.'-

r -•

(c) Leaf* tissue layers, veins, stomata 0^ guard cells.

^Prepared sections of leaves to show paremohyma; 

water, mounts of lower epidermis to show stoiia^ 

and,.guard cells.

(d) External features* leaf Iform, leaf and brsmchinjg 

arrangement, vestlture, gronth hablfcse
r
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•MenBlve olJservBtloM of Hying materials out
doors, using Band-lens nhere neosseaxr (as for 

yestiture).
■V

i*

0■y/.

(e) Floral ^tomys floral parts, position of ovary 
■ , • S

and-peri^th, types of plaoentation. .

*Laree-flowered forms, such as HihlsouSn Lilium.

and: ;Heiflero6alllSn etc»« should be used, as much as
'

possible; it is advisable that extensive gardens 

of oxativated and native plants be malntalnad around 

the.school grounds for purposes of bo1»nloal studies;
• .V 'l''''' "III ^ -vi'i '-'..l-'-il .i'rV'.';,''

nutritionally desirable vegetables and fruits might 

be Included, and their value pointed out as they 

are studied.

3. Physiology of vascular plants

(a)"Hdb^si soil-water relations; minerals, nutrition;

t

?*-

'r

sc^ls.

'•Hoots should be observed from cuttings (e.g 

r- oC^leus); experiments with mineral deficiency
• 9

. .

solutions to observe effects on bean seedlings or
)

Coleus, cutties t nitrogen, pStasslum,. phosphorus 

deficiencies, compared with Hoagland's solutions 

and;;de:-mlnefall2ed water; field observations of 

soil cutaway to observe horizons.

(b) Steinst eoriduotlon, capillarity.

•Demonstration of water, .rlae in d^plllary tube, 

dyes in ^put stems.

-r.
’ll'
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(.) Iga«« =t=ma^ t«nsplraj,l«.. , ,

oDlreet observations of transpiration, using 

oobalt phloride paper, inverted flask, over- plant 

in-the field, etc.

(d) Photosjmthesiss chloroplasts, mterials and 

products, factors affecting i^te,

^Benedict* s test for s^^ in leaves of amzyllid 

or lily kept in dark aa^d light; cdlla^^ 

oxygen in test^t^ Inverted oyer rapidly photo-

synthesizing oaquatlo plants, ;:suoh as^mehs^^.

(e) Translocation and storage.

•Students should oonduot extensive experiments, 

using iodide, Benediot*8 and xanthoproteic. tests, 

on t^ious plant parts, such as leaves, stems,
" tS^rsi eto.

(f) p^-ant growth hoiaones.
^'•ffii^le ooiitrpiied experiments i^olv^ removal

^ pcletpti^s

and phototropio responses•

(g) Troplsmsi phototropism, geotroplsm.

•Simple observations of.germinating seedlings and 

^s^rjii^flate bipefImehts.

4. Primitive plants

(a) Bacteria* size and form, stain reaptlons, importance 

in decay, nitrogen fixation, poisoning, and disease. 

^^Agar plate cultures from dust^ soil* etc.

.h')

mmY
}m

r-

of grass seedlings, such as maize.
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(U) Cjr|^p^ta and Chlorophyta* unicellulap an^ 

fil^entous forme, differences between the two 

divisions, reproduction and life cycles, dominance 

of hapiophase.

*Ml6roeooplo observations 

specimen.

(o) Molds* form, reproduction, * Ilfe cycle,.. Impoitanoe .

^Culturing and microseofic observations of Bhlzopus. 

(d) Parasitic basidlomycetes as represented by.Hemiiela 

.ve^a^ixv

4'-'

V
't
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r

of llvii^ and stfilned

occmplete life cycle of HCmileia should be.learned 

in detail, and both prepared slides and live 

material where available should be observed.

5. firypphjites and f ei^s

(a) -Bi^ophytes* general morphology, life cycles, 

hertjltats, ahd distribution.

•Either liverworts or mosses may be used; if these 

^.'not grow naturally in the area of the soihool, 

the i teacher s hould oolieot spe eimen when he 

encpcnters them on safari ajid..^r5w^ them in terraria 

in the laboratory.

(b) Earns* general morphology, life cycle, dominance 

Of dlplophase, habitats.

•Perns grown in terraria*produce many easily

;

\
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are. suitable, ferns shbtild be groTOi around school

"'fyi'-

t

buildings.

6. Flowering plants
(a) Life cycle of gymnosperms; strobilus as.a stem 

bearing sporophylls; pollination and fertilization; 

development of seed on sporophylls.

^Compare pJjie. with cycad; pollen should be 

considered as a spore, and pollen tube as represen- 

tlz^ gametophytic phase, but details of megagameto- 

pl^tio phase of life cycle are not required.

(b) Economic significance of gymhosperms.

(c) Life cycle of anglospermsj the flower of a.strbbilus;

pollinatichi tflpie fusionj zygote and endosperm
■ ■ : ■ ■ ■. ■Vform^ion; seed gemi^tion and seedlli^ growth. 

*l^pmpanis^ with gij^qispdrms; condition required 

f“for seed germination and seedling growth determined 

esperlments.
7. Genetics* melosls and gamete formation; Mendel*s esgperi-

ments,: Mendell s laws (dominanoeV^depehdent sortiz^);
■

monohybrid and dihybrld crosses; DMA, messenger MA, and 

enzyme synthesis as related to gene ezpresslon, mutatlcns, 

variations, and natural selection. 

fStudehts should be able to solve dihybrld. crossing 

problems; the gene Should be treated as a pj^pmosoiie 

locus, and its relation to DMA pointed out; mutations

mr^.

3h
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a. ch^, in nuplelc aold structnre without .rpferenpe 

tb dotallo Of notion of nutagenn, fra,uent referanoa

should ho made to eianples of ganetlo traits among
-

, familiar plants, such as maize, peas, or g^den fio:wOre.

,7

5
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8. Taxbhom^

(a) Characteristics of some prominent familiessP'
Leguminosae, Liliaoeae-Amaryllidaceke, convol^Tulapeae,,
:/ 7/7 7'7 ' '

ot^eMnai^aei ' Euphoi^lae^es
7;

(b) Use of taxonomic keys.

«Lipd and Tallantire, 1962* Some Common Flowering
■p 777:;n7;7--7 - P: i;i^p7Xe:7 7;7 ■:; 77vpr:;7;r;!.47,7X7:; 7?7K 7 7v;;;v:7 >77'iSBf !77'
Plants of Uganda. Oxford Univ. Press, shs I8/3O;

. students should be.able to identify unknoxnas.

■ 9. Ecology

(a) isttocbpslph in a cleared strea*. observations of 

suc'oessional changes in hdrbaoeous y-egetation, 

correlation with physical and other oondltJ.ons,

■lyaoh as temperature and insect life. 

i«^;^oa34 be ady^ schools to maintain

p^ield for, biological studlss, in which the biology 

teacher could clear eectionhPn segmihoe fpr studies 

in plant succession.
• . , V

(b) Major habitats of Uganda* forest, veldt. Savannah, 

papyrus marsh, etc.; habitat structure (stratifica

tion, spatial relationships).

PThese should be observed directy to the extent

r-

V--X.
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possible! oorrelatlone should be made,between mean 

rainfall maps, rainfall dependability maps, and
.

i'
:5‘

s
';a •:i-^

vegetation mapsj a comprehensive and extended study
;A'::aaasas5*!aas . .. . . . . . . . .  ^. . .
shotild be made of a sample of the native vegetation 

dominating the area In which the school Is located
W‘-

;V‘

r
V-

(see Keay, H. W. J.* Vegetation Hap of Africa.

Oxford Dhlv, Press, 1959)» with respect to dominance 

and .spaoli^ of plant species, conMuilLity structure, 

and climatic and physical faatturas (rainfall, 

temperature records, etc.).

A Proposed Zodlogy Syllabus for Higher schools In Uganda
■ t.

The proposed zoology syllabus which follows emphasizes 

ecology because of the paramount Importance of the problem 
of field o^rtrbl of paiasltes and disease vectors widespread

throughout^;the country. It Is also hCped that. the. subject 

matter of-the syllabus will enoouxngs a few students to 

iSork in wildlife biology with a view to

service In the Uganda National Parks or Game,and Fisheries. 

It Is further hoped that through this-syllabi^ some of the

ooncem and appreciation for wil<D.lfe which displays Itself 

so prominently In British culture will be passed on to the

Africans. Notes to teachers, m^ked with an asterisk («}, 

are Included In the text to Indicate the extent of details 

and to suggest and recommend activities and exercises.
>'

■f;
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(a) General featureeg cell membrane and permeabllityi 

oytQplasm, protoplasm, colloids. Imbibition*, nucleus 

and MA, messenger BNA, enzyme synthesis; diffusion.
i.

osmosis, turgor.

^Details to be included are* ehdppla^io retlculumj 

chromatin; properties of oolloids, solutions, 

suspensions; mitochondria; plasmeiysls should be 

demonstrated.

(b) Mitosis*, chromosomes, DMA replioettionj, mitotic 

figures, phases.

^Stained onion root tip cells or similar materials 

should be observed with the microscope.

(o) ■Pretozoag^t’::Aitbebai■ Engiena as represetfcfeJ 1

tatire ?ree-livlng protozoans.

»Any Suitable forms may be siJbStltuted, acoordlijg 

to a^ls^lllty to show general features and variety

AC
\

'/■

of illul^ life.

2. HlfSttlo^t gro^h^^^^^^ of cells; differentiation

into specialized tissue.

ofhis section should be practical and consist of Intensive 

laboratory study of various kinds of animal tissues; 

students shotad be able to recognize mlorosoopic seotlons 

of the following tissues* striated muscle, nerve, bone, 

cartilage.

V 4
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3. Hanunallan-anatomy 

. (a) Skeletal system* organization of skeleton in terms 

of skull* vertebrae, long bones, and girdles. 

(b).Musoles, striated and smooth.

(e) jPhorax* lungs, heart, diaphragm.

I j

if

.*

(d) Abdominal organs* liver, p^oreas, spleeh, , k^ 

mesenteries; alimentary, urogenital tj&pte 

(<e) Skin, hair, nails, olabs; oprlum and epidexmis;

:halr follicles, sebaceous and swedt gl^ds, 

^Dissection of small mammal, such as rat pr rabbit 

(conveniently carried out in connection with,mammalian 

physiology); internal organs need to be dissected only 

as far as Is useful to show general organization (often 

fresh beef organs can be procured from slaughter houses 

for thlS'!purpose). Sections of skin tissue should be 

observed;; reference should be made to senesoenoe of 

eplder?ils.

»EmphasS.s on human health is urged.

(a) Digestion* classes of foods; the aljMehtarv canal; 

enzymes; portal circulation and storage in liver. 

^Students should know the action of the follQwii:«* 

ptyaltn, pepsin, Invertase, bile salts, pancreatic 

lipase; where possible, enzyme action-should be 

demonstrated l,n laboratory; dissection of small 

mammal to observe alimentary canal, liver, portsO. vein.

i
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(b) Butxlgbn. vitamins and alnaraXa, role

hydjates, lipids, proteins, vitamins, .minerals. 

^Students should toow symptoms, causes, and cures

;-,Of.::iBaifb^.

'.•■■ ■-.

of such deficiency diseases as kcrashlorkor, rickets, 

thiamine deficiency.

(o) Clrotaatory system* heart} arteries, oaplllaries*

vetos} iciiretaatory pathways* direction of jf^ow of

blood; pt^c^ry olreulsttloh} blopd cells; lyi^h. 

*fresh ^eef he^t si^oi^d be ez&alhed If^ a^llabiei 

circulation of blood through flsh»s tall or web of 

frpg^^ foot w^tid be obse^ed throiigh mli^oscbpe 

or mioroprojector; only a few major vessels need to

be les^in^; frebh and stained blbOd smesdc-i sbbi^ be

obsespyed for shape of erythrocytes and appedrahoe of 
leuoc^^ee^

(d)j^eT^s system* nerve cells, fibres, nerves; dlrec- 

of Impulse in a oellt fibre; structure of eye

sensory nervous system; major portions of 

the brain *ith referehoe to paired cranial nerves; 
spinal cord; autonomic nervous^ysteid; adjustor 

neurons and refler arc; conditioned response 

^Students should know the difference betee^ neMbB
and tracts, white matter and grey matter, major

divisions of the brain, bat details of drain orga

nization are not reeiuired; autonomic herybus sydten

-■-r
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sho^ra be treated in terms of adaptive, responses

of body to environmental ohanses.
-

(e) Excretions organization of the kidneyp

*Bominan» s capsule and other renal details are not 

essential, but the function of the cortex as a 

center of-blood filtration should be pointed out, 

with reference to tubuleb arid v^

(f) Hormones and endoorlness Ib^tion ^d funb^^^^^ of 

sey^al (endocrine glands and their hormones; pitui

tary, adrenal medulla, gonads, thyroids, parathyroids; 

reference should be made to feedback mechanisms#

5. Sexual reproduction and development in animals* gonads 

and reproductive tract; gamete fusion and zygote forma

tion; blastula formation and gastrdiritionj deyoib^

'/'i'
■■fc

f’

%Of germ layers; origin of muscles and Internal, organs 

from mesoderm; gut lining from endoderm; skin and nerve 

tissue® from ectoderm; implantation In mammals, placenta 

an^ e^^onlc membranes«

•Details of embryology nted not be ooyered beyond 

gastrulation arid germ layer forma^l'Ott;s-,dlssectlon of 

rat or; iOtrier:small mammal.should be carried out to show

genital tract and relation of tissue organization to 

germ layers; prepared and stained chick embryo should 

be observed for embryonic membranes.

A
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6. Genatlpa^d evolution, neioais and ganete for^oation, 

Mendel* experiments; laws of dominance and independent 

sorting; monohybrid ^d dihybrid croBsea; .non-doml^oe; 

linhage; mutations and variations; adaptation and natural 

seleotion.

■»Explan$itlon of transmission of Mendelian. traits shotad 

always bear reference to meiosis" and gametes; genes
• -

should be considered as loci on chromosomes and reference 

shotad be made to probable role of DMA,, messenger BNA,

iV.

!
enzyme synthesis centers in cells in expression of

v;Zv4ZZ-ZZ'Z;:jZZZ;.;!ZZ.:Z^:‘Z:|Z;l;Z^^^ ; ;,

inherited traits; frequent reference should be made to

examples in man and among domestic livestock, such as 

cattle or poultry.

7. Ecology

(a) Pbods'nnid the food chain, fpQds as storage of
't

potential energy; classes of fobdsi food pyramid; 

herbivorous animals, predatory animals, parasites, 

;ers; ener^ cascade. '-m.,,. . .  . .
^Observations from nature shotad be mn&e; herbi

vorous insects, lizards ahd spide®e*z ticks, and mites

*i

on birds and small mammals (hosts should be trapped 

and examined for parasites)., ants, vultures; efforts

should be made to select a small sample of.a

habitat and note the total amounts, respectively, of

green plant matter, phytophagous insects, and

.i''
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pretogbua insects and spiders as illustrations of
the ;food pyramid.

(h) Commensalism .and internal pardsitisms Entamoeha coll
‘ --------------

and E,. histolytica, hookworm, E*lasmodlum. Bilharzla.
...........................................................................................■-■............................. .............................................................................................................................................................................................-

irspaadimar'

■f':.
J-V:

7

' "'v ;r;-
5 •'

V ■■ i
■Vr'

*S.^larlties between commensals and internal 

parasites should be pointed out, along with possible

evolutionary relationships; life cycles, of

Plasmodium,falciparum, hookwosm, Bilharzla, Trypan^ 

soma-^and vectors involved should be le'amed in 

4etaUi It shoiad be pointed out that parasite, - 

infeotlone often preelpltatP aoute toaal^erbor.

(c) Ecology and epidemiology of deseasej distribution 

and ecology of tsetse fly by habitat j^lpulatlon; 

problems of control of Anopheles; Use of chemical 

spiay^ and their limitations; malarld as opmpiex 

'^pai^ltl&e ■

(d) ̂ i^^^s of linstock and wildlife: nagana, rinder

pest, a^hi^ vectors, distribution,

’ora^bi,^

(e) Population studies: population ezpanslon and controls; 

geometrical ratio of increase; limiting factors 

(food, water, minerals); retarding factors (predatlcn, 

parasitism, disease, accidents); reference should be 

made to hippopotamus populations in Queen Elizabeths

y-
K.:i-i--
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s Wd Cdrve Of popdlatloa e^anelon.

*Geometrioal ratio of Increase is well lllnstrated 

by the case of a bacterial population,, in which, 

beglutxing with a single cell, fission, occurs eveiry 

twenty minutes; a good mathematical ^xerbisa can be 

presented as follows: asstuali^g ttot the tufted 

guinea fowl breeds once per year, l^s a perifedtiy 

balanced sez ratio, lays eight eggs per female, with 

all pairs breeding, then the increment for. the year 

will be 8 X i the population, P; if the attrition 

rate for the total population, including the young 

of the year, is 80^ per year, at what rate, will the 

papulation inbrease or deOXeabe? (Ans,: it will, 

remaSSl- oonstant); popiaation ou3rves pan be^ obtetlned- 

exper^entally with small oolOnies of mealwoi^,.

(f) Au^ecoiogy: each student. shoT;ad select a epeoles of

r.--;.
l’.;

r

Vv'

sa^^ easily obsw^able ahlmal, such as a gecko, 

blue agama, cockroach, or chameleon, and. make 

extenaive field studies and labor^feo^ observations 

of its daily rhythms^ diet, spaclal adaptations, 

breeding habits and reproduction, defense against 

enlmles, habitat, etc.

(g) Wildlife biology: important wildlife species of 

Uganda (elephant, hoppopotamus, white rhinoceros.
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>aterb^ok, hjxftalo, eland) and t^r distribution, 

habitat preferences, diet, defensive habits, 

identification, conservation problems,
-

^Visits should be made to one of the national pfrlEs 

if,possible (contact Uganda National Parke for 

details of special accomodations for school groups}, 

#ov Ee^xomio ^to^^

i

I

Mm
0

3S-v:-
fe'lis-
‘S;
'ti (a) Gehet^ norph^logy and Ciasslfloation, of insects to 

■ orders;j/B;^^|^arts.v^vr^lAtiOntto ■:fee5^^

(b) Anatomy-and physiology? respiratory system, Inciud.^ 

intema'l organs and allmentaary canal.

c *« Identification of those forms of economic or public

■ - health significance (e.g,, Aedes. Anopheles.

sn
S
Sfi

§
g|;

i:v
i, ■*

11 I.

Glossina. Antes-fcla. Stephanoderes'. Lygus. ^rl^) 

in the^^ea in which the school is located.
S®m.
s:

Nutritils'Onal value of food species (grasshopper and 

termite) shotild be pointed out.

i®

It
i®'.

A Comparison
A

a?
A. difference between , the Qambri^e^yHabl and the 

proposed syllabi is that emphasis in the Cambridge syllabi 

is clearly on structure and classical physiology of 

organisms, whereas the proposed syllabi, while recognizing 

the importance‘of those, areas, has tried to add an emphasis 

on ecology. Both the Cambridge and the authOr»s proposAite

W--
g;
iiti
i
II
&

■

.V
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.fe;n:
are oaB^ere|^ar6mid holoblology, 

add a ppiimanlty '.and population dimension to the purely 

orgahismal level of the Cambridge syllabi. Finally, of 

course, the proposed syllabi attempt to adapt-biology 

Instruotlon to Ugandan needs by introducing those principles 

of biology Khioh are especially relevant to the na;tive 

setting, using native oases as illustfatiye material.

The Csuttbrldge School Certificate Syllabus makes no 

mention of recommended ol^ss pefipds % be spirit on e^ - 

topic, but the Higher School Certificate syllabi are quite 

precise, on.,the point. The present author is unwilling to 

make such recommendations at presen|, because they would 

V have to be, based on the experience of classroom teachers 

and affl^reii|,at by consensus of those teachers after a 
trial peripl^"

A pbmp^rison of the proposed syllabi with the present 

Cairtjri^e^f^y]^! in terms of topic headings, has the serious 

llmit^ioj^hat t;oplos in the two syllabi are not necessarily 

precisely alike in content. Furthermore, a given subject 
may be treated as a unified topic in ^he-sy^labus

but the proposed, syllabi
>-

9:

^9?
✓

and be

distributed among several topics in anp:thsr.,Nevertheless, 

in the hope that a sense of the difference in emphasis can 

be gained by a comparison list of topics an attempt has 

been made below to Indicate the degree of overlapping 

between the proposed'and current syllabi by juxtaposing

'r-:mj'y
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essentially, sitoar topics in both courses of ,study and 

settle ap^t non-parauel toplps.

Proposed-Secondary School

5?'; |; it'-''y
•V.

■;

Cambridge Sbhool Certificate..... mim^ysrnyMSimm-
Biology -syllaT)us
The cell

-
Biology Syllabus

t-yri'----

V.

P:
survey of the plant and 

animal kingdoms

So31:a:fal^;,.

Hendellan genetics

Parasites of man and 
domest;ic animals

. Epolpjsy^,.,,
Lower plants
VLasciaar plant morphology

Vpspular plaiitlpl^siology 

Insect mo3T)hology and

Mammalian ana-tomy 

Hamnallan p^iology

ppplp^ 

Microscopic plants 

' 'piahts

z
t

i.

Plant physiology

Insects j geneiral features 
and life h3!s^?pry

Stiruptture apd physiology 
of av mammal

External, features of a 
ver^ebiate

AmOeTba^

Cambridge Higher School

&

pi^bsiilmihir^; sdhooi
........ ........

' BiolOgir Sylldbus Certificate Biology S^aBhs
■Eht^olCgy r

The;:;ceil
LOTreryplante

•-r'

v
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Tissues and organs
HespilaW s.stens In

metazoa<
Poods, and food chain
Sexual reproduction and 

poptilation esgpansion
• ■ ■

Plaid studies 

Vascular plant physiology 

Genetics and evolution

:';r:s^

A^'

}

Natural ’hlatpry.w 

The floueriDg plant 
Reproduction, heredity,

The mammal ;

The variety of organisms

'^ei^etbr^e: j^^^bipi^:

•-1-

Thhfs^iiA’r-

Heihtidhs of (or^attisms to 
disease and decay

A
Cambridge Higher SchoolProposed Higher; School

Zoology Syllabus
:W-m:

Certificate Zoology Syllabus

The cell

Histology

Economic entomology

Mammalian anatomy

Mammalian physiology

Ssxoal reproduction and 
development in animals

Genetics and evolution

EO^Oi^

The manmal

Embi^bljOi^, genetics, and 
■avolutioh,'.'''''

Mabtur^ ihist^\

Other animals

Relations of animals to man:>
A;','.

i-
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Cambridge Higher School
I'.'VI;

Proposed^ HlgheT School
•vf;rll (

.’: ■<1''
jfv'-

«rimcite^B6WsylXa^ns<■

i- -'W.

The plant cell 

Primitive plants

*.\-
I1

ri-myk r fGenetics

■'.df' ^ idlterlng
plants 

Physiology

Vegetative anatomy of 
vasctaar plants

’ 11
Physiology of vasctaar 

plants

■■'V

Vi;

Plowerless plants and Pints
■:-' V

Flowering plants Heproduotlon of flowering 
plants ,

5.

Systematic botany.^IcEWpiiy
' Ecology ■V

Natural history of flowering 
plants

Variation‘i

>•

I

\
V

;•:■

I:

;a.
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, OOlfflEm '.OAl^toK BIOIflClY SmABUS FOB
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The papers in biology on the Cambridge School 

Certificate Examination and General Certificate of Education 

(Ordinary Level) Examination are based on the fpllpwlng 

syllabus. Paragraphs, in single space are notes indicata^ 

scope and detail and suggesting activities.

1. The general elementary structure and physiology of a 

mammal. ,

■ S^S^r&’’lhSe%gi;irS
“man.
(a) The j^in'^struqt^f^ features of a mammal i&ludlhg 

the general arrangement of the, toterttal org^s. 
External'“features in relation to haMts and environ- 

meirfei
Ga^i^^s iish&fuldybe; famaa^ with the appearance 
and position of the internal organs referred to in 
the> syllabus through actual dissections shown them 
by the teacher,. They will not be expected to repro
duce trom memory drawings of complete dissections 
they have seen.

pp-.- 47-S^. ^
^.dVerslty'Local'Examinations

abdicate. '

'/■

:v i'V'-'-.
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(.b),.The-ge^l plan of the ateleton and Ita fnnotlona. 

, Blfferent tppea of Jolnta aa lllnatxated by 

Shoulder, hip the elbow and the way muscles

act on bones to-cause movement. The structure and
■ ■ ^^' •'

function of vertebrae* atlas, axis, cervical.

■p

¥WiM% ;Cv,;P:

iiiispi
III

s

Hf'- thoracic and lumbar vertebrae.

Details of the structure of the skull, are not

(c) The structure of a tooth and its insertion in the 

Jawbone. Inplsors, canines, premolars. and molars.

The.relation of dentition to diet as Illustrated

by man, a herbivore and a carnivore.

(d) The-alimentary canal. Popd substances and diet. 

Digestion, including the functions of the liver 

and .pancreas. Absorption, transport and utilization 

of digested food..The function of the liver in the

general body metabolism.

ptyallni rennln, and pepsin should be studied experl-

V

;:V.‘-.'-•V,'

v'
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M&
M.^ features ef the elreulatory syetem. The 

strueWe of the heart. Strtotura and funotlous 

• of the blood, oaplllary olreulatlon.

rid?i^ wrssro:§e^?ehlentiJ^a2el?StgSd^fS at leael^
by j^ralim fir M mS. to a l^LtowS of 
uk^t the ^plllartos ^ bS Sto to to ueb 
bstoen the toes.

(f) Hespiyatlqn, The respiratory organs and the meohanlsm 

^^oiMbre^hiBlgs-TieBue respiration. The role of
In the operation of energy for the activities 

of the living body..
(g) Erbretion by kidneys, sweat gl^ds, Ixmgs, Elemen

tary, treatment of the structure of the kidney and 

of filtration and reabsorpt.ion.

j• e-':

PT,

.V-

V'^r

iel

7:'.

to S&S-foStoHS Sto?1yS”f

(h) Structure and functions of the skin*
, V

(i) Regulation of body temperatanre aaocptha importance 

of the mintenance of a constant body temperatures

(3) A simplified account of the brain and spinal cord.
-;r- r.

Reflex-aotibn snd how it differs from voluntary 

action. The principal sense organs, their positionJL

■:(x

V- T
■V.

•U''V.',

_ _ _
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and mctslon. Ihe struct^ of the eye .and ear
alimlv treated TKe use of aoaotaolaa for tV,o sl^ly treet=4. IM „e of sBoctaoloa for tho
oo^otloa Of. Sim m Short sight.
S&4^taf#S^S“sl^d1o*2LS^tio ”■' 

"'Ttis ;i siitiir.as°s?^&Siis4.0^ of tho^^h^6hs ishyrSth oil! hs

ai'-.
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m
set.

(k) The eb-ordlnation of the body ftmotlons by, means of ' 

hoThonos, o.g. thyrtrlh, sdrshslln and Instlln.

Bsnss Of othor. holwn»s mu not ho erpootod.

(i, fho rsprodnotios and a ghkorsi outiino Of

the doooloip^t. nutrltloh, rospUatlan, and hirth 

of the embryo.

til ^
2. (a) External features, habits, movements, and life

hlst^ of a fish (including gills), a frog, a blri,

^^"iiaSijial i

v-:

^Uld consider how the^Mimal?Md^SSSa fehaL
srpMtod tL %n he^an KitJ tio .1^5 t toS
Ibns^?'

(b) Development of frog from fefrtillzation to complete 

metamorphosis.
cyaiaates mu not 1^ oy ots.d to ^ any details

& sifSiStiSgS Sd^sr.
.1^;

r ■<

is %
5&;

[■.■A
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llliist^ted by a study of the external features of 

a ooolsioaoh.

Outilnes. of the life, hlsto^, mode of life, and the 

eoonomlo' Importance of* oockroaoh, .butterfly (or moth),, 

mosquitoi house-fly, green-fly, olothes moth, honey-bee. 

Candltotes should m^e their pjsn obflfervatlons of, the.

tho, lam,oratory.

;sv^

■■> iba

■-.i ■mWmSmmSK'5 '^Vr
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k. The mlcrosboplo appearance and movements of Amoeba (or 

arolallOE dataila of oon^agatlon) and 

Inoludlms an elementary knowledge of their methods of 

nutrition and reprodjiotlon.

5. Flowering Plants.

(a) Outlines of the e;rte:^l moirphology of a herbaceous 

p^t.

(b) _Characteristic features of at least three of the

?-

i.
i

following trees In summer and in w:ihiier» ash, bbeoh^

birch, elm, horse cherfnut, larch, oak, pl^e (qr 

.sycamore). Soots pine, willow.'

The study of a tree should include a very elementary

■>’

/i:
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(o) Stem^ root and leaf to be treated, with reference to

their functions and to experiments in plant
• ” > ' '

physiology. (See section 6 below.)

7‘''

;

■ ■ > . • - ■ -

The intemea a true tore of stem, leaf and root. 

Candidates will be expected to have ezamined by

cell stpctures.-

(d) The parts of a flower and their functions. The
•

detailed mechanism of pollination in not more than

three, insect-pollinated flowers and one wind-polll-
1

nated flower. Fertilization and the develppment of

,v

f»?^d:rbe frbaligd witbojit^;^^^r^ 
to miorpscopip detail other than the growth of the 
pollp. tube and.fusion of nuclei. This shpuld be 

g^whejie;:^ flower as a
sepu^e of pollination.

(e) iiruit'"and seed dispersal.

^^SSg!dJl;p^''(:rg?erS?‘‘
and an external method), and one example of eeli-- 
dlspersal.

(f) The structure and germination of seeds.
Candidates wj.ll be expected to haye seen one example 
of epigeal and one of hypogeal geimlnatioh. '

(g) Herbaceous perennials Illustrating different types 

of storage organs and vegetative reproduction.

:V^;
■'X::

5a ii ' i;'
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SfifsftS^afpiSiSinsiS^SLXiimportinoe. Vegetative'ieproduetloh and repfoductlou 
sh6^l\e LmpaxS. ^ “ ^na r pr du n

■n:s
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6, Plant P^siology.

(a) The processes of diffusion and osmosis. The ah-

sorption of water and mineral salts. The importance

of turgor. Water or sand cultures.

These processes should be shown with an artifldlal 
cell and with living material.

(b) The rise of water up the xylem vessels.

The path should be d^onstrated hy the use of dyes. 
Questions will not be set oh causative forces.

(o) The process of transpiration.

^erlmental work should include the loss of weight

.xtemal obailtlms on tl» rats -------------
a poto&eter is used, its limitations should be 

, strhssha^^;-

■ i-.'

(d) PhotoBi^thesiss the nature of the process itself,

and ^&e use ,of the manufactured food. The ^eat
Impo^anoe of photosynthesis to life in general.

The candidates should be able to show by experiments 
the necessity for, light, carbon^Aioxide ahd chloro
phyll j the formation of starch aM the^ output of 
oxygen.

(e) Hespiratlon» the natxire of the process and its 

significance in.other vital activities. The carbon 

cycle and energy exchange. Food chains.

S. ^ hire nth the snlnal kL^rih4^the
r

-V'K
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(f) Growth and Ita re^t^ona to ortemal atlMai.

Sir ““. P sm r ot;s.
(g) Ccmdltions for seed germination,.and further

i.'

.■=

■V'
■V

:;

conditions for subsequent healthy growth of seedling
'i. V.;

into mature plants.

(h) Sdla^t .their constituents, and their ohaiaoteristios.

of airi tiater and humus (by.ignition), and how to 
compare oaplliarity and>pbrosity of different 
samples of soil.

(!) The nitrogen cycle, including the living bi^^isps, 

which play a part in it.

Names ■ of teindividual bacteria are not required. 

Maiiuring and the rotation of 

Id be simply treated^

7. Miorosoopio Plants. Structure, nUteition, and life

crops.

,,T^

history of Spiromrra and Muoor (or otherliduid fTui^s).
' '

?•> Ecology,:iThe relation of plants and animals to thelic

environment based on stuclies of
* "

(a) aquatic habitats (seashore between the tide marks
M

or ponto or streams, or marshes);

(b) terrestrial habitsits (grassland or lawns 

or hedgerows or woods).

or gardens

■r'
i'

i;. ■p-



A queBtiim i^thls seotliu will always'bC set. In the
.......

9. Some,of the questions will assume a knowledge of the

l-S f; 5s

5:,

>-ix

subject matter of the following paragraphs, but direct 

questions oh the more general principles will be avoldedt

(a) .A brief treatment pf saprophytic and parasitic modes 

Qf nutrltlona Disease, bacteria and the chief methods 

of combating’them.
(b) Cell.st;ruoture of plants and animals demonstrated by 

means of a microscope or mioroprojeotor. Cell wall, 

nucleus, and cytoplasm for one simple cell. Elemen

tary, notion of cell,differentiation in association 

with.function illustrated by reference to some of 

the different types of cell present in diffea^nt

N

)

organa^or tissues.

I
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CinmENT CAMBRIDGE^IOLOGy SYLLABUS 

FOR .HI8HER schools"
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The papers 3ji biology on the Cambridge Higher School 

Certificate Examination and General Certificate of Education 

(Advanced Level) Examination are based on the following

r-r.‘

$
t-'-.

syllabus. Paragraphs in single space aro hotes indicating 

scope and detail and suggesting activities.

1. The mammal. (90 periods.) The external features and
't‘ .
elemehts of the structure and physiology of a mammal

,
-exemplified where nepessary by the study and dissection 

of the rabbit (or rat or mouse) and with special reference 

to man. As an introductiofi to tne dlssectidh of the

\

7',

ft
:£■

m
%

i'f--'

%

'1

^ahhii^ :(qf rit the frog should be disaedted

to show the general anato|^ of a t^trapod vertebrate.
' . , ^ , ItiS. ' i• (a) ThO: sl^&toaA(wlthoutli^ails of the skull except . . r'

the te^i); the general' relation of muscles to the

skeleton in producing movement. Names of muscles

and details of the chemistry of muacle ^ction are

not required.

:gp[avanosd7Le;re|binndgjfoeciai^ii#apchBfeahn>
Mieate (i^pPi PP. hy permisslonj Camprldge i/niversity
Local Examinations Syndicate.

7
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5
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(b) T&e ski:^- hair, nails or olaws. Sweat-and sebaceous 

Sla^. Wrat^ control.

(c) .The. disestlT© system; the constituents. of.. a balanced 

diet; enzyme action.

(d) The vasouldr system and the olrotaation» composition

W1

f
■')

.■'■'■'5

and functions of blood and lymph.

(e) The respiratory org^s. The mechanism of breathing. 

Gaseous interchange in the lungs and tissues, 

InteaSnal (tissue) respiration, without biochemical

details.

(f) The excretory system. The kidneys, with a simplified

account of the action of uriiaary tubules.

^ (g) Hormonesi The function of the. endocrine systems

empllfied by the production and effects of adrenalih.
' " \ .V

Brief reference shotad be made to the extstehee of

other ehdocrine glands. jDetails of histology and

biochemistry will not be required.
(h) T^e h^s’ous system, limited to the main regions

of the brain, the spinal cord, the autonomic nervous 

system, sense organs, reflex actijwqsl^ a simple
'yi\

study of behaviour, play and learning.

(i) The reproductive system and an outline of the 

develoiment and c^e of the young.

(J) The defence of the body against Injury and infection. 

See note to section 1 of the zoology syllabus.

':r^.

i
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2. me flo.er^ plerit. (UO perleds.)

(a) me eleiente of-the etruotore of a floaerlhg plant 

such as sunflower or'wallflower with sufficient 

microscopical detail to make clear the development 

and functions of the root system, the stem and the 

leafd ,

s:

:-V

-A®
(h) /Th^A^n^^ tte physldlpgy of ^W,.green"pla^» 

yiz»lph^OiB^l?esisr respiration; uptake of mlnerals;y
■h:

r
uptake, conduction, and loss of water; groititth and

tropistlc response. The water-3relations of the cell
= , '

and absosrptlon of solutes* turgor-pressure, suction-

tension and plasmolysls.
■■ 'y;';.; I -J*' •'■-fp.';' ,• U'-'.jv,- p - . ■ . a

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... ■.... . . ....

(c) Reproduction by seed* the structure of two simple 

flowery e.g, buttercup and bean; pollination, the 

differences between wind and insect-pollinated

fla^r^y^e;rttli^:t3^;^fruits- and

seeds and their dispersal. No d.etalls of deyelopment 
6\^y, embryoAsao, and stamens are required. 

Germination (of sunflower; and wh^t) with changes 

taking;place in stored food,

(d) Perexmatlon and vegetative reproduotlbn, and their 

importance in nature and cultivation. Pood storage 

in pere^tlng organs; specialized stoiage org^^-- 

rhlzome, tuber, com, bulb, modified root. Seasonal

changes in herbs and woody plants, including

'.'X:■
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se^o^^ee ^ aec«id^ sroatH. tne „lc„aoop^ 

reat»^s or ms seoon^ smooth Osins-tream In 

Simple outline only*' The wonk on perenontlon and 

vegetatiye reproduction should he closely linked < 

with field and/or garden studies.
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tK\oOTM°of"lSortan0..pr5nots' ouoh'aa" tinier, oSttOn, - 
Mblar. Wit 1.7 ylrtus ot their phot5esntfA,tle ponerp_-eie .

S:

i '■m.

%

rsr^s?.?SoSn.s^i5eS«iiir?»sM^“
" M%»gJtM SpS—i"S^i2£:Sl“!^:.

- neefS« •SS«SoSo"iJf.S?urorSSSaSr'™"
" esper^ents *, Purthsmiore these, plants oan> most conveniently be amSoyS^Jn!soSrin Physiological experimenter

® introduction to the .e^erlmental

Slltiin??fSl^s^^d^$ima0^deSaS8FpneSl^6wI-

disease/ The following points„should, as far as possible,
® pSIHf^hSpis? J^tipS of carbol^drates and 

:S3«30;tes?atai(n!®¥«Ete|plygep;fi^
«at2:S^^rir2SiStir^l|^gtSk

potometer*
Gemlnstlori* conditions required**
GeptrbplSmi' in root and stem., Phototroplsm ln..ileaf. 

Perception, conduction and response, and outline 
of the' mechanism.

Sesplratlott* absorption of orygen,,, and production 
^of ,carbon-dioxide and heat'. Anawobio respiration. 

Tu^gpr; plasriolysis,' ^CiC^very, willing.
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3 * The vVarletF ~ot /organic« , (M periods.) A. general
stud^'o^ .the mieele* W elth epe-elal

*■

refertaoe to the BO.tote, lidloated after each, alth 

dleaeotloh ■ asprowflatoi and obsersatlon of 

llTJng ape-olmen where .poselble.

(a) Etwlenaj nutrltlonj movements oomparlson of 

animals, Pith plants.
' > ■ ' , ■: . - -

.... . „ . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... , ...

(b) Ambebag protoplasms nutrition, irritability, 

movement, action of eontraotile vacuole, life- 

Mstofy.
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(c) 'gplrdgyirag the green plant cell contrasted with

' the animal celli reproduction inoludins conjugation,

(d) ktfborg stihicture, nutrition, reproduction (asexual 

and sexual)^ Pnoolniag parasitic habit. Yeast* 

respiration (aerobic and anaerobic); fermentation 

of sugar; e'bonomic importance.

(e) ^ucus* Differentiation, adaptation,

■£'

'■^''

g
ig

::v

sexualyrepro-

duction*'^

(f) A liverwort, e.g, Pellia (or a moss, e.g. P^»rln)* 

microfoopic struott^e, lifSThistory,-and adaptations
y-:t.

to conditions of life of both generations.
1.

. . . . i

(g) Hydra* differentiation and specialization of cells,
- V - . . . . . .

reproduction (asexual and sexual). Behaviour.

(h) Asoarls (or Oacytiris or Aakylostoma) t life-cycle
I

and-parasitic habit.

1':%
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nutrition, oeatml' nortous syst*. Wtoviour, 

repmduojilon and llfe-hletorjr, ooononlo Inportanoe. 
(3) Insects* omitting internal structure; feeding 

‘ without details of individual mouthparts; ,e<>dysis, 

t^es of metamorphosis. Coolsroaoh* external feat^ares,

as
S:s a"

;v

•<

a--a:

/ respiration, life-history. Butterfly* lifs-hlstory. 

Honeyhee* social life and economic importance, ' 

Hosqulto* lifa=hlst03?y and economic importance. An

;te

Aphid* e,g, be^ aphis* annual life-cycle;, partheno-
V'

genesis and economic importance, Boushfly (or blow- 

fly)i life-history, and economic importance.

(k) A fi^* ^^tjefE^l fea:^es^ ^ glUs only:,

(l) Prog* external features, respiration, transition

from.aquatic to terrestrial life, life-history 

- omitting■embryological details.

Theno^)'^ of this section is to introduce the student

as an exa5pl?of a primitive' 2^1, ^ien^ is toSSLd

ilii:? \

li.
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4. a^menis oftstruotare and phyalologj. (67-Pori.od3.) 

sufficient knduledse of tDe following to penlt 

appreciation of pUpaloXogloaX prooeeeee. aolde. We 

and aalte, o^bon^dratee, fats ,and protelna, ohenloal 

Change, ea^alysisj enzymesj solutions, colloidal 

systems, diffusion, permeability of membranes, osmotic 

pressure.

7he cell, nucleus and cytoplasm, mitosis, oell-dlvlslon. 

Cell differentiation and tissue formatloni Including

5

1-

■V

■:r:.

n
i

%

.i i'}-

vascular tissues of the flowering plant and the 

histology of .blood, cartilage, pavement epithelium, 

ciliated epithelium, and striated muscle..

- Characteristics of living organisms;, similarities and 

differences between plants and animals. Including the 

energy relations. Holophytio, holozolc, saprophytic and 

parasitic nutrition. The nutrition of micro-organisms 

compared with ttot of higher plants and animals.

lifrielate totSe baSo dlf^rences^^th^ 

Other subject.
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5. TM-aoll. .f^,^.) ..a soil In relation to plant 

ann,anlnal me, origin an. atrpotnre, nanua, nlneral 

and. eater oontent, natural an. artlflolal manprea,

' activities 6f soil orgwlsmsi carbon and nitrogen ' 

cycles; rotation of crops.

a
'■?

'■if

•}-0

It LteSSLf ol pL^°aS‘lSiJS S^i.i^ka^'itirirjitjrsds'^igLraSjionES“is Ske«D£--
piactlwl work.

;N."^

;■

6. Belatlons of organisms to disease and decay. periods.) 

Asbrlef mention of bacteria in relation to the.circulation
4;'

of substances In nature, and to disease and industrial 

processes. Brief reference to other pathogenic agents 

such as

a

vii^ses, Protozoa. Pairasltlsm. Puooinia as a 

parasitic ftmgus. Ascaris (or Qryuris) as an example 

of an anim^ parasite. Brief mention should be made of 

parasites of economic importance, e.g. Phytophthora 

potato blight), »eel-worm*^ in agriculture,infers ^

hodkiK^v ;Anjjnal$vc6 and their control. Housefly 

(or blowfly). Hoscuito. Louse.. Control of. disease in 

- relatlbn to elementary hygiene and.public health.

explanations can and should be given.'■;v
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7. Wro4,etlon^heredlt7, and avolntlan. (66

variation. Outllnaa of Mendallan Inharltanoe for not 
nore .than two palra ,of ;.harkotara.

An. outline of^ the behaviour of the nucleus in. the 

maturation of the gerni»oells and in fertilization. The 

plaoe of meiosls in the life-oyole. Students should

*Si;; •sv
@'

SV-

#

i;-:.

f }

6
is'
U
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realize the. importance of the pairing and subsequent 

separation of homologous chromosomes, but .a, detailed

stTidy of mblosis is not required, outline., of the 

bono.epts of evolution and natural selection, .and the 

nature of the evidence for them without oonsaeratlon 

. of specific theories of the mechanisms of. eTblutlon.

?volntloni

are. found in the earlier chapters of the oflgin' of
. . -

as

&

8. Natural hlatory* organisms in relation to, habitat.
V-..

period^lua spare ttoe.) The nb-^ral histo^ in 

some detail of the plants and animals wlth^ two well- 

defined habitats chosen fro® the fblibwliig^he 

shore.; woodlands; moorland; heath or qh||K db^; 

freshwater ponds and streams; hedgerow arid waste ground; 

grassl^d; swampy ground (marsh, fen^ or brig) . Attention 

should be given, wherever possible, to the observation 

and record of the interrelations between the plants

sea-

.and.animals, and the influence of soil, climate, vimnow
v
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ana other name faotore. Oanaitotes In the Dnited ;

Klnsdon. too are espeoialXy Inteiestea In natnral Mator.

na^. offer Field Work aa an additional Item-for ezaml-
.      ■ ■■   - ‘ ' ■ " ■■■■ ■' -" •   ■■ ^ ■ ------

nation.

.••li

g-

.Or.
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lnd!?!lMJ?5lri!?J1SSSd*?e*rtrS2S?Sf?Jlf
aahleoCdoea not neoeaaarlly call for teao^ Of ■ 
eoologioal oonoepts and noaenolaturev but rather for a 
dlreet/Btimulue'to studOTts, Individually or In classes, 
to maia their own obserrotionB in the field upon the 
intimate biology of the apeeies which they encounter, 
and upon the relations between such Bpeeles, themselves, 
and between them and the environment. It is suggested 
tl»t the teacher should help the student f>y, displaying

that, the sti^ent should be encouraged to pursue such 
work oh his om according to his personal interests, 
and, that,fle:^.d: study should not be syst^tlzed into 
a regular course of teaching,"

^ Ihere is in this field the most stimulating oppor
tunity to develop an approach of intrinsically Bbiologloal» 
character, when the study is-not one of. merely pl^t 
and animal life, but of the Integrated activity of 
organisms-in^the natural community.
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CURRENT CPBRIDGE BOTANY SYLLABUS FOR HIGHER SCHOOLS^

The papers on botany on the Cambridge Higher School 

Certificate Examination and General Certificate of Education 

(Advanced,Level) Examination are based on the follovrihg . 

syllabus. Paragraphs in single space are notes indicating

Ell#:PV-'

si

i

sy

Hi scc^e ^d di^ail ^d suggeeiiihg activities.

1. Moiphology of flowering plants. (8#i)e-i;iodBt) ThS

external morphology of typical British dicotyledons
.

and monocotyledonous herbs. The main anatomical features

1

of the roots, stems, and leaves of the herbaceous dicotyledon, 

and a monocotyledon such as maize. Primary and seeon-
S'

r,'.

da:^ growth. Bifferehtiatio^^^^^ formation of tissues. 

Arborescent "plahtsi the external morpholo^ of four

common trees apd the main ariatomidal features of one:

bark; leaf-fall. Perennationj storage organs; vegetative

reproductioii^Protoplasm (cytoplasm and nucleus); the 

pl^t cell and its Qbntents. Mitosis and cell-division.

the
laboratory, e.g; tlie examination of the internal

;■

. .  . . ergSpfeofe^^eg'tij^ieatevs. ■
ridge Oniyersisy iidcai
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2. Physiology. (114 periods.) The imter toO^II^ ^

cell and the ahso^tloa of solutes. Halntenanoe of soil 

fertility! manurlag and crop rotation, the nitrogen

% .:•■f

Sill v- >KWi IIi'
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cycle, cultnfe solutions. Photosynthesis.,Trsnslooatlon 

' and storage of food. Trausplration and water movement. 

Besplration, aerobic and hmeroblo. Growth. Response to 

stimuli! geotroplsm, phototroplsm and hydrotropism. An 

elementary study of enzymes and their role In plant

4Wvt

I
‘1;

-.:>

metabpltsm^.^^Suffloient knowledge of the following to 

permit^p^lation of the physiological processes! 
salts,Vsolttlions, oolloids, diffusion, pdpfmeability

■I

5;
-s'J-

of meafljranes, osmotic pisesswe, the elementary "chemlhtry 

Of carbohydrates, fats and proteins including simple
V.-

qualitative tests for common reserve foods, rate of

chemical change, catalysis.
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partlctQar natural Ijabltat it might 'be found possible, 
for iastanoe, to cara^ out in the school garden an 
investigation of plant growth in relation t^ the compo
sition of the soil. " -

si.--.,
3. Beprodttction. of flowering plants. periodsThe

morphology of the common categories of inflorescences ■
. ■ y :y;:-y;;l'SSaSP:-'"

and flowers considered in relation to pollinationj

anthers and ovules including their microscopic structure.
-'-
'' Fertilization and its results (omitting details of embryo

•v

gs,.
I ■M‘■i

i;I

■M

kv.:

I

i

development:^^ Fruit sind seed formation awd dispersal. 

Germination. '

does^ot^at^th?p?tms*?s^nl^|SS”in^tS*lifl^*
cycle of bhe^pl^t can, have litU^^ value. ItMs common,

and in .deteil, the formation Of gametes are ignorant 
°£ ani pollination mechanisms. The
stud^t should'be encouraged to malte bl6_J0TO abservatlons

countryside or in hp own garden. Simple 
observations‘can be carried oufe to.test the efficiency 
of various'methods of dispersal*

4. Flcwerless plants and PlnusJ (-73 periods.) The stnuoti^e,

nutrition and life-history of Gt^Lamydomonas. Spirogyru.

FcottSi bacteria, yeasbMuoor. Puocinia. The life-history

.■H-:

■v.
■:
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spa.1^ Of fheo, four typou. lo.ouled*e of. their 

. defelled anatomy is'not xequlred). The external mor- ,
^ , V .

V
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Sslifi
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Ka'

1phology, life-history and main anatomical features of mi*
ffig

PihTJis,, .

The.s.1?udy of the plants listed in thle section is

5. Natural hletory of flouerlag planta. (28'perms;not 
-inoindljg fieia irarli.) ha^ls, bleimlsls perennials. 

Water plants,- xerophytes, climbing plants, parasitic

pl^ts and Inseotlyorous plants. Ecology; the soil in
'. >:‘-'•Ia ' <MaPa;!;:;?r-Ap..?;. f:V.Xf,'' 1...,.: -A: a-;;
relation to plant life; .$ts origin and structure;

, humus, mineral and water content; observations '^d 

. recofds-mai^throughbttt the year of at Ibast two types

of vegetation (e.g. seashore, woodl^d, eraael^d,
;.'i;Aa-a;AsAaaA;A;.:..,:''SlA;, ■ ■■■' ., ■■ ' ■, ’^'''

heath, moor or fen, salt-mrsh, aquatlpp-Tg^erow,

n li
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waste groimd) with reference to soil, clUnatic, biotlo

and human influence. -M.
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owl nArimonV o oon l^o flowo Tio-nVnfli n ‘ otiflOWO+1 nrift

Slt'oww Mfer Field Werfc ae^ei didltldnal Item for 
e^inat^ono

6. Sygtein^tlc boiany. (50 periode.) principles underlying 

the olaasifictfitlon of plants j the meaning of the terms 

speciesi variety, genus* family. Study of. the characters 

used in classification as illustrated by the commoner 

members of the Banunoulaoeae and Rosaoeaej a less 

detailed knowledge of the Cruciferae, Leguminps^e, 

Scrophuiariaoeae, Lablatae, Compositae, Llllaceae and. 

floral structure of one species of grass. Candidates 

' . Should, be able to identify British- plants by means of

i'

V §'i

as. m
a

-'•iyi'.’•a
X. a

map”''' ;;;yy
i
iV'-:

X'\ a;-

■.a

a Plbrai

• The .attention of students should he ^un to the

Of the diffeiittt faMlies. The chsrSters Sed in 
oiasslfloatibn/o^ usuaily be exemplified by-study of

7. Variation. (18 periods.) Phenotypic and genbt^io 

variation. Outlines of Mendelian inherltahP&rfor not 

more than two pairs of characters. Elementary knowledge 

of melosis, including some knowledge of linkage and 

ojrosslng.over. (Calculations involving o3Possing oyer 

will not be set.) Outlines of the concept of evolution; 

evidence for evolution in the past and at present.

S'1' . "i'
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APPENDIX!)

CURRENT' CAMRmdE ZOOIXJ&Y SYLLABUS FOR HIGHER SCHOOLS^

'.**•
SB.r/-'•V0

■^0

m
K-3?- .'iiThe papers in zoolo^ on the Cambridge Higher School

■ . ,

Certificate Examination and General Certificate of Education
.

(Adveineed Level) Examination are based on the following 

syllabus. Paragraphs in single apace are n^^^ Indicating

000
00mm. :-0

I 0

ii
00

scope and detail'and suggesting activities.
-

1. The mammal. (90-130 periods.) The external featvi^#>ajid
Mi 0

I? it

elements of the. sturcture and physiology of a mammal
.

••n

exemplified where necessary by the study of the rabbit 

(or rat or mouse), and with special reference to man: 

'(a) The skeleton (without details of the skull) and

s

li the general relation of muscles to the skeleton 

in producin^movement. Naiies of muscles will not 

be,;r^(jp.ired,-

(b) .The skin; Imlr, nails,

glands. ^
(c) The ^em^reafy pl^siology of muscular exercise. 

Details of the chemistry of muscle action should 

not gb /bfjwh^ glycogen-lactic acid system

or claws, sweat and sebaceous

lerature control.

■ 0

%

■ < Advanced ^doijpeciai papers) and. Higher :aehQo±:?:(3ertif4cate. -
{dL9t>i) , -pp‘. '32-41. ay p'emission, Cambridge university iocal
Examinations Syndicate.
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al 7;t. 1
(d) she maln^Teatu^dB of the omnioc^us. oozodVOfooSsBBd -horMtr^B donOltlond ddB^Z^lr

BB* horblvorouB donOltlona. fBe dlgeBU™ B^Btom,

BBo conBOUBentB of a Balanood dloB. ona^ aoBion.

(e) IBB vasonlar Byotom and tie olroulatlon, oonpoBltdon 

. and fnnotlonB of Blood and lympB.

(f) The respiratory organs. The meohanlsm of breathing,

; Gaseous interchange in the lung's and tissues.

mteji^l (tissue) respiration, without biochemical 
details,

(g) The excretory' system. The kidneys, with a simple 

account of the aoticm of urinary tubules. .

(h) The defences of the body against injury and infection. 

.' (1) Hormones, secretin. The function of the endocrine

system, as exemplified by the thyroid, adrenals, 

pitultdry, islets of langer^gj gphd^. 

of^hlstolpi^ and biochemistry will not be required.) 

(j) The ne^Tous system, limited to the main reg^^ of 

the~.bia^, the spinal cord, the autonomic system and 

the'sense org^. By obnfpajrison of the mairnnal with
impiia^^dj^ of

•r--

i'#

vV;.

'c-m

(
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,V'

organisms mentioned below, a s 

reflexes, behaviour patterns, rigidity and flexi

bility of behaviour, play and learning.

(k) The reproductive system and an outline of the 

development and care of the young.

(l) Cytology. Protoplasm, its physical and chemical 

nature. The structure of cells.
s;;,'
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.(mj Histol6a%_ The aggregation, of cells into tissues 

and of tlMues injjp ,pr^ as lllastMted by the 

shin, smell litestlM, llsef, panorsas, plain and 

striated ywole.i siedallatea, nerre, oartllage, bone, 

a3»olar tissue, pav^ient epithelium, ciliated 

epithelium, bl'ood,> hidney and gonads.
Jhen oonslderW the organiption of the It

He has some acquaintance with the structure, ^ftwotlon 
and even gross physiology of his oim body . but hei j^sssroj‘itffp^iS?^«s^?rfS:i5^“^ho, 

JSg;i?S^f|el‘S1no^lSetarJbsJS|tlSSIe°“”

CfrSlrSSaTlag te*S?ltSo?^‘SS^=°” o^“
procedure injaiologlcal research, e.g. the physiologist 
tos Interpreted :,the behaviour of the nervous system in 
the mammal, including mah, largely on the basis of 
detailed worh carried out on the nervous system of the 
frog;

' In teacKl^ the energy changes, taking place 
body it shpiad suffice to acquaint the student . idea that m^ chemical chslbies are baking p^ce 
simult^eoi^ within, thesis, idmo^ ^se, are 
changes; leading to the breakdown of glycogen to lactic 
acid with the liberation of energy, and complete 
oxidation, of some of this lactic acid tosh> supplies 
energy ,for the recbnverslon' of the remaining lactic 
acid to glycogen.

2. Other animals. (195 periods.) The anlmls.-listed below 

should be examined for their general external features, 

especially those by means of which they can be assigned 

. to their respective phyla. They should also be examined
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9.tuar of tholr 00B®aiatlTO -amtomy la not, mnlrai. 

llTln* ,apaolm4i.aho«ld to eanmiiad nheretar poaalbla. ^ 

Ao (a) Tb0 follow!^ flagellates should he. studlecL »lth 

. the ohdeetyof appreciating the difference between 

plants and animals > Eaglegas Its general structure

■i- 1'’■vV
■:>

I .-J'

issS:

1

gv-

, -■■ . . .- . . . . . . . . . . . . . . . . . . . . . . -

, and mcwenient* Chlamydoaohost cell walls, sexual

reprpduotion, holophjrtio nutritiona Eolytoiaag
"■igi'j'ig'jg'Kg'fjjgi-X'-/ ;g’’ygg;:.'■• gig/"g-Vig-'j''-
saprophytic nutrition, comparison with other species.

Perenema* holozoic nutrition.
,.. . . . . . . . .

(h) Other Protozoa. Wehas protoplasm, nutrition,
, .

„ irrltahility, movement, function of the contractile

g;

I' .#1
S

i2
Sii

vacuole, life-history. Parameciumt as for Amoeba.
■':::'Sg'g-yy:V'?^-cyy:::f:v;g:g.S::g;s;fggg:'KSg'S"-:vg:^
signlflcanbe^ of conjugation. Intracellular complexity

in contras^ with that of metazoa, Monocystisi its 

lifeThlstoiy, adaptation to parasitism. The 

mals^J-al^i^raslte (see also section 4 A) .

(c) Hytoas Differentiation and specialization of cells. 

Heproduotlon (asexual and sexual). i^i^aviptqr. 

;Di£e-^^iito:i^:.' . .

ii

(d) A turbellarlan wormi nervous system and behavio^. 

Regeneration. (Details of the reproductive orgaxis
•fi

*.

Will not be required.)

(e) Asearis (or Oxyuris\or Ahkylostoma)i life-history
'i

?■

'y'7 i
and parasitic habit (see also p. 38).
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(f| EacthW0TO*)toe body cavity, blood system, aliment^y 

oeml, nutrition, excretion, nervous system, 

behaviour, reproduction. Specialization.of tissues? 

organs. Lif^.history. Economic importance.

(s) Nereis? external features, free larval stage.

5;

:a

ISB r

1w
i . B'MBW',,,.

(hj Insects* omitting internal structure?, feeding without 
details of individual mouthparts? ep^slsi i;^e8 

of ■ erternai,. f eat?urOs, ■
respirationi,^ excretion, life-history. Buttei^iy* 

lifO^lsI^ryi social life and etO^iic

I
ft
li
%«
i

I
I importance.;, Mosquito* life-history and economic

importance. An aphid* e.g, bean aphis* annual llfe;-

cyple, parthenogenesis and economic Importancei
, Houpg^ (q?? blowfly) * life-history and economic

Impoita^e (sse also section 4 A).
, . -B - ^
(i) j?nail* e^qmal features, movements, feeding habits.

U) Dogfish (Tfrom preserved specimen). Vertebrate

£

aS'

¥

,s

li
■A

org^lza,i^n. External features. Life-history.

(fc) A teleostean fish* external features, respiration.

I ;

swim^biadier.

I, (l) Prog* external featafes, respiration. The life of 

the tadpole, its metamorphosis and its transition

. from aquatic to terrestrial life,

(m) A bird* adaptation to flight. Besting and 

the young;
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means. Of .Which ^they oan'be placed in the SpSbot
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-^sST««rsieSrgs&=eo.' K!L-k,S^to“^lnf§!Sot'?bes.

AmphlSa; Aves and MamSllS: Pisces,
The tisdlUon of otonenotog stnly wlto imoOba-Broeo
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SS®r£dily\rnlS^'' reactlS^ flSlnJ^LrJegeneratioa
^ It iB^-dlslnate ^hat the whole classlfioatory system

- i^s3i^£”^l?:Sll^Ld
a sea anemone are all examples' of doelenterata.

'
B. In addition to their external features the-gep^rdl
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anatomy of the following animals should be studied* the
■S'^ft'«:SSFS3. ft3;'3^33;-:;;. S=f3-sr;.v '.-■■fS;':Svvr ■■

rabbit,(or rat), frog, dogfish and OQctooaoh (by dis

section); the earthworm (by disBeptlpn anA. ex^ 

of prepared sections); Hydra (by examination of pre

pared sections and of squash preparations of ceils
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i SIS
. , oomposins 11-^^ tissue^). The study of mammalian 

anatomy In this section should be treated in relation 

to,the ,studies in section 1.

3. Natural history (60 periodso) The naturalT history of 

animals specifically mentioned in sections 1 and 2.

The natui«.l history either of a common group of animals 

or of the animals^ of some, well-defined habitat. Such 

study.should include some aspects of the followings 

food relations, habits, life-histories; adaptations to 

the physical ewlronment and to other organisms about

0

a
|gmmiM.

■■1

H a;

l-
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'0
V*’

:0

i.
1

■f.V:
.i

, the esiroUp or

animals or habitat chosen. (Suitable examples of habitats 

ares freshwater ponds, streams^ marshy ground,, the sea-
. 'i ^ , '■■■■’:

shore, the so£L',, an oak tree, rubbish heaps. It should 

be understood that much useful work can be done by 

studying anihuals in aquaria and vlTarla.)

1
’•^v;

i'.'

r

in ,8. anl,.!.

(b) lo iBtroduoe the etadent to the oonoept of

..toateed Vf npon tteoretload deflnitlone leemt 
-from' bopksV

(o) To enable the student to study the influence of 
.the environment on animals and to appreciate the 
application of such.studies to. human affairs.

(d) To train, the student in drawing solentlfio 
conclusions directly from personals observation 
he makes and in testing these' conclusions by 
further observat^lona; and to show the advantage 
of this direct oWot with observed fact over 
a sole reliance on the statements of books and 
teachers.
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are w dlffloultlee, the student^shoiad^e^his

o:91o»«» Of a relatively ^oj -fina;
of vleH.%lie''flrs?*lB tho”?oologloal asproSli.''ln^hls°
S?fSeM;3«^gl;aSiS» ISleotlng 

or' (as la ease of birds) by^.oarefully re.oordiasj and

Sa“,"SSS,r.“K"l^' '
vork tovJiw tfe. eoologlo^^apsjoa-oh may., aalte, properly,
^SSSaSef oMSlS le^f S^!?oJSeSt.

beetles, and speoimea are oollebted (or observed In the '^S": ■■ei^eii^sibiri^|§y|a^^|S|i)S^'pis$biylsi^ .
Speelnen oolleoi^ed are' carefully labelled to Indicate 

^ geogzaphioal lo.oallty^ (p£«lsbV> name of ‘place, or national grid reference*;etc.),^e of environment (4.g. oah 
wood,' heather-moor, saad-duhe, etc.), and. date of 
capture, ^d sometimes other relevant data such as 
collector's nai^e, altitude, temperature, etc. The 
specimen are segregated'and identified as accurately 
as -possible.^^ubsequentiiy lists maf be compiled of all 
the places, -aU. the times of the year and varying 
conditions tu^r uhioh any particular species or group 
of species iS^ound to-occur. Whichever approach is 
adopted,' it is necessary to identify specimen as 
acc-^tely as-possible. This is not an e^y task. The 
botanist - has numerous "floras" to select farouMShen he 
wishes' to identify-Specimen of any. of the more prominent 
groups of the. flowering, plants and ferns, of which 
:^tbir!e;f)^e(jidmi^%|^OftBritisi^;iBM
much more diffioiat if he'wishes to identify such plants 
as algse, diatoms, desmids, mosses, fungi, etc., of which 
there are,- perhaps, some 18,000 Bi'itish species. Works 
fqr Ide^atifioation of these ,arfe^ often available but 
they,may .be old. In obscufe -journals, in foreign 
languages or otherwise inaboesslble. The difficulty 
of identification Is ma^ified iosny times in zoology; 
there are at least 20,000 speeies of British insects
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those-ilKo are y^pared to aoqulxa-tlie r^alslto motmt 
o^.laft^tloB'gn morphology to nee the doaorlptlma 
and keys, ' Oiifortunately, -the morphological knowledge ;re(iul4d to identify aJWls is Suite different in 
different groups^ e,g<. In sea-anemones, stax-fishe«

singleJjook oould he put together that would,-like a 
»Plora,B^identify all -the more conspicuous animals 
that an assiduous oolieotor might pick up.

A ^speoimen oan often be named with apparent ease by ooiparfsoh with oolo^d figures of phol|grapbs. It 
is, however, unwise to rely on such a detei^nation

?Saf
..........

snoiloSrS 5"^r&^Sfr^lre^hSS?f
Britelni .Cambridge, Itaiverslty^^ese, ;^. whioh^^ ^ 
commoner,; oonspiouous; w^ls in. a tebltet a^ noted,

when'-they .belong, to the-less common or less conspicuous

streams; sel^te;d, parts of the sea^shore;.,iJisacts bred 
from plan^ja^ls (see Salt, G, i 19^7» aohool Science

Of

Siga‘o^Si?irr^|??lSa%^^L«oS?mg--‘'
locally; habits and dltribution of fishes; habit’s of 
earthworms; habits of spiders; experlmehte with caddis

s^^i’pisiofoS^rorsih
involving the ecolpgioal appr'oabh and dealing with, a 
single species will' be rfound in Neal, Em-,'- The'’ Badger. 
Collins. Possible subjects for work on single species 
are* observations of thfe life of a oafitured ^sp br a
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S^iSl-L”SSr?S^«wlSr^bUs%"aS "At
of-thS-my as m owl ottjerj plwmss
?f!S-ya%^°asg;.^ggiia«iiig
tSrisnghbat.'tlM 'jrearf, or ooma spooies or bp)i^*rir. 
t^ess a pupU ls,draTO,towar^ soma paptloalay groups 
of animals it is as well Hot to choose a^ group for study 
from the systematio approach without first making sure 
that a suitable book or paper is available by means of 
which the specimen collected can be identified. Slugs, 
wood-lice and ground-beetles have been oited^ above as 
grpigB eoHjable ror o^ by tao. syotemtly-opg^oh.

S^SpS^“io2n5S*le resaroed
as in any sense' restrlotiva,

interested in natural history may offer Field Work as 
an additional''liem for examination.
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4. The relation of animals to Hah.' (3^50 periods.)
‘• ."-t" . -r^- ■ .

A. 'Veotora and-parasites. Animals .in relation to human

l^giene. Malarial parasite and the mosquito. Hookworm.

3 b louse and typhus. Housefly and 

enteric- infections. Featirres. of parasitism.
■'

The study of these forms should be limited to a 
general aeopunt of2 the life-history of the parasite and 
of its vectorif it has onej vthe general effects of 
the parasitsv^ the host without details of clinical 
symptoms, aSii^he way in which zoological knowledge has 
enabled methods of real’control to be worked out as 
distinct fr<mi methods of medical treatm^t of cases.

B. jBobnomic zoology. Farm animals and their relation to

@

Livbrs^fiukB

I

:;:v;

■•I

■?r X<&yl

food production and agricxature; food fisheS; destruc- '>;•

tive- and beneficial insects.

Th9 student should,learn to apply his zoological 
knowledge to problems of everyday life. Most students 
have a strong natural interest' in problems of economic 
zoology when they come ^ Oont'aot with "them and some 
knowledge of these is unquestionably desirable*
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““S4?^W^Sf4lSl“r pop-aatlon.
Plea .(ieadInkV reproductUn

Pood

BaWrleaJ

Clotjhes moths (life-history; diet; optttrol.)-Wtioh,
BenaflSlrSeSS“°-’

Hive ^d other bees (polllaation of fruit blossom.)
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i^*oSrS!SL*’S?g sir.
S?§?rttn^t!iSr »/S^dSSSd1>ir^SSlSl... V
Bomb teachers may ^IhU that they'have amongst their 
pupils individuals with practical experience of the useofWllnked SSractSs^for thf sISS'S layfoS
chicks. Care must be taken to avoid any impression that

?Snie?SSiraSyftll;^WS?r^l.S?1!Sa.-
teristics*
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the. miiiliram neoessary to build up a general idea of 

the way In^ whiph reproductive cells of the organism 

are transformed into a new organism of the sam,e 

pattern as its parents.

(a) Development of the frog»s eggs for erteiJ^l

3 if
.■\iE'

;■:

i’
m.

g «
t mSfi:I' :i

k
s ■

il
i.
I
f;
i features of cleavage (see also section 2 A (1) ). 

(b) Development of the central nervous system, noto-
f

Sj

chord and coelom and the concept of gesmi layers, 

as shewn in diagrammatic representations of the 

development of Amphioxus.

t j

t3

^3 \

(b). Development of a bird as far as it can be seen with 

f a good hand-lens; structure of the egg and thei:

function Qf ^mhryonlc membranes (btti net detailed 

account of their embryolegloal origins).
'£L.

(d) A simple account of the development of the rabbit, 

including the functions of amnion and placenta 

(but ^ d
A

lied nobotnt Pt their embryologioal
k'-f

.rlglii..

a form suitable for teaching in schools, and, even if 
suitable text-books were available, it would require 
disproportionately large ntanber of hours to teach it and, 
probably, only the best pupils could assimilate it.
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w™,5i25 ' better Kith e low-poeer
ihSdemSiSt rf'the etrhotnree Mntkonea tniier

^bl^ or any other oalinal. The irapll shoal|?°hSHeTer,

SpM!“i-SsL-SM:.
is complexity due to other organs such as those to he 
.seen In the region of the pharynx, or of the brain'.

Candidates should be familiar T7ith whole mounts 
of chick embryos.

•'I

®* iS2£ii^») (^liii^j<tf Ho#t3^11to Inheritance for not

more than two pairs of characters. Mitosis and a simple 

outline of the behaviour of the nucleus in maturation
of the.germ cells and in fertilization. The evidence

ba^ui^b|i^ Irii^it^OQ with phfoittos<Mes . Elementary 

knowledge of lineage and crossing over, sex ohromo- 

somes and sex linkages. A knowledge of the importance 

of t^ paii-irig J^d stibiseqiient separation of homologous 

ohrembspmed^ of the,^ aM diploid conditions
'r:

but not afdet^ed study of melosis.

An element^ knowledge of genetics la necessary 
in any elementary biologiOal tralnlna.' but.J*e subject

in the

excessive allotment of teaching time,

Jr bhe
Sh=SfJblScfS‘SS,S:^

details of melosis and its genetical significance. An underst^ding of these thingh demands afappreoiatl^ 
of p^sioo-ohemioal models of the chromosomes which 
are beyond the, elementary student.
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features of the palaeontological succession. Introduction 

, to the theo^ of natural sereotlon with reference to 

variation, mutation, isolation, and the struggle for

V-;
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Vr-;

jeilspi^Ci.. ^

At. this stage a distinction must be ’^drawn. between the

materiSs Mgumeuts found in the earlier chapters 
of The ,Origin-of-8peo,les are still perhaps the most

and other particularly apt pupils, especially if tW 
happen, to ^b'e of a methenltioal tuin of mind, might be 
introduced to such ideas as those of allometric growth.

The teacheritilshinfe to inciuiTO into the modem trends

Evolution. Sld^iolE and Jackson (intended for zoologists).
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