
                                                                                     

 
 
 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION  
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria 

Tel: (+43-1) 26026-0 · www.unido.org · unido@unido.org 

 

 

 

 

OCCASION 

 

This publication has been made available to the public on the occasion of the 50
th

 anniversary of the 

United Nations Industrial Development Organisation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCLAIMER 

 

This document has been produced without formal United Nations editing. The designations 

employed and the presentation of the material in this document do not imply the expression of any 

opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development 

Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its 

authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or 

degree of development. Designations such as  “developed”, “industrialized” and “developing” are 

intended for statistical convenience and do not necessarily express a judgment about the stage 

reached by a particular country or area in the development process. Mention of firm names or 

commercial products does not constitute an endorsement by UNIDO. 

 

 

 

FAIR USE POLICY 

 

Any part of this publication may be quoted and referenced for educational and research purposes 

without additional permission from UNIDO. However, those who make use of quoting and 

referencing this publication are requested to follow the Fair Use Policy of giving due credit to 

UNIDO. 

 

 

CONTACT 

 

Please contact publications@unido.org for further information concerning UNIDO publications. 

 

For more information about UNIDO, please visit us at www.unido.org  

mailto:publications@unido.org
http://www.unido.org/




1.0 . •: .' 5 

11: 2 2 
;ilrl 

11111
1

·1 
11111

2 0 

lllllL~ 

111111.
25 

11111· 1 ·
4 

11iii.
1 
·
6 

" ' 



m;rTED NATIONS 
INDUSTRIAL DEVELOPMENT ORGANIZATION 

l ~:i~w~~2-. 
SURVEY OF THE POTENTIAL FOR PLANT-DERIVED 
-~MACEUTICALS AND MEAT BY-PRODUCTS 

~ 
RP /BOT /82 /001 

BOTSWANA 

Terminal re~ort * 

Prepared for the Government of Botswar..a 

by the United Nations Industrial Development Organization 

Based on the work of Dr. E. PaunL 
Expert in the Evaluation of the Potential for the 

Utilization of Medicinal a..~d A:omatic Plants 

j I 

* This document has been reproduced without formal editing. 

V.83 57320 , 

Distr. 
RESTRICTED 

UNIDO/IO/R.72 
17 June 1983 

English 



2 

~=~=~=~=1=~=~=~===~=~=~=~=~=~=~=~ 
r:::r:to:uu~ rr or1 :>836 4 

~r.-t iU?--~L .i.:~CUR~ES ?S_; 9 " "'t 

PI~CTIIG3 :;ia ,;;e g 

~:;cr-. .,.s7;:J.A rro:~s ~a~a 
... 
:l 

.Aoo~n.:!.ix l: LIST of ::ieiicinal,; ;il a::-o;:;.a";i~ 

~lD.a~s gro~i~g i~ sufficient quan~ites i.a tna 

spo.a tanao1ls a.ad cul ti va tad flora :rnd recognizad 

by Later.national pharmaco9aeia f:869 12 

Aopendix 2: LIST of m.edici.aal and arom..:it ic 
-

pla..o ts ~vic.h are growing i..o the spa.a ta.aeoua flor:J, 

used. by folk medicine a!ld which to be tested from. 

therapeutical poi...ot of view (to substitute the S9Et-

cies recognized by L~ternatio.aal ?nar.nacopaeia) ~a3a 14 

Apoe.adix 3: LIST of plants gro~in~ i~ the 

spontaneous flora i..o Bo~awa~a, used in the folk 

mediciae and which. to be teated from thara?eLi-

. tical point of view 

.Aooeadix 4: 507/DIG PLAN 

Jpoendix 5: LIST of medici.aal and aromatic 

sPeciee recommended to be i..otrpduced in culture 

(The main elements of cultivation tehnology) 

Appendix 6: THE observation~ in the 

vegetation period 

Aopendix 7: LIST of teas of some medici..aal 

and aromatic plants cultivated 

Apgendix 8: LIST v1ith the qualitativecon

tent of ecme medicinal plants of Botswana 

Appendix 9: LIST with tha quantitative 

content of so~e cedioinal plants of Botswana 

paga 17 

;:agd 2o 

page 21 

pa.;e 24 

page 26 

oa:"l'e ·28 • 0 

... 



3 

Aooendix lo: LIS~ ~ith the qua2cita:ive coa-

A :Jo end.ix 11: 

established ""''~o u.L.--

.. ... . -... - .- -

.-..~..:.; .... _ 

plan ts 

Appendix 12: LIST of Laboratory 3quipoe~t =or 

the analysis of the ~edicinal and Aromatic plan~ 

Aooendix lJ: LIST of the Pilot Plant ~quip_ 

ment for 3xtraction a~i Jiztilation of kedici~al 

and ~~omatic Plants 

~4ooend1x 14: LIST of persons L!let by UNIDO 

3-"tpert 

Aooeadix 15: LIST of reaommended refereace 

cooks 

page .32 

3 ~ page ,.,, 

page 34 

page JS 

page 37 



4 

r:;::r:r;to JU;; ·rr mr ====:::::;::::;:== 

'.!:he •1.epublic of Botswana represents a large territory, of ,.. 
582. ooo km~, ·:•i th an elevation o et;7een 5 o o and. J2 oo :u, ·::hi ch is 

composed in the b igge::: t part of the Kal3.i:l3ri desert. ~!.:J.e ;:>o plll a

t ion of the country is •rery r=:·iuced. (l,73 i.nhabita.:its/~m. 2 ) and. 
the majority is concentr3ted in the ~oet favorable peio~li~aticsl 

zones,' si tua tad in the Ea s te:-n 3.egion. 

·rhe terri torJ of the Republic of 30 tswana cons is ts of large 

areas of savannah forests, tabla-lands, hilly regions and Okavan
go delta in the North. Thie territorJ, characterizated by very 

different pedoclimatical conditions, is con~ered riith a varion~ 
flora in which we find many medicinal and aromati~ species which 

are not used yet. Many species are used by folk med.icue a:Jd sot:le 

of them are exportec. (Rarpagophytum procumbens). 

I. NATURAL RESOURCES 
==============~== 

l. Sooataneoue flora 

The information in the report is based en: 

- the UNIDO -.:bpert's own experienced obeer•ratio.a during 

the previons and prese.at tripe (in Tsabo.ag, areas North of Gabo

rone, Lobatee, Ka.aye, Molepolola, Moshupa, Mmallkgodi, Manya~a); 

o.a considerable literature about grasses, herbs, trees, 

shrubs a.ad poiso.aoua plants growillg in Botswana; 

- a.ad with assist a.ace from Mr.Kwere9e (Ecol0gis t - ~i.ais

try of Ag.i·ic~l tu.re), Miss .Pearl Motsepe (Bo tewa!la Agricul tu :i:-e CoJ:. 

lege) and Miss Hele.a Moss (Botanist - Veld Products Project -
Gabane). 

The UNIDO expert fou.nd that ill this coUJl try there c.re J 
groups of medicinal and aromatic plants. 

1.1. ·J?he first groap includes 12 medic ill al and. a IO mat ic 

species gruwing in sufficient qus.at1t1ea ta the spo.ntaneo.us flora 
of Botswana (Appendix 1). 

' It· !.s possible to used directly thae'. medic 1nal and 

aromatic S,'8cies because they were studied· ·rnd they were recognized 
by 1.aternstional pharmacepoe1a. 

1.2. The second group includes 42 medicillal a.ad ammat1c 
species whiob. are gro vi.ag in the spontaneous flora of Bot swa.aa, uaed 

as folk medicines and which :nust be tested from therapeutical poiat 
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of Y1ew. These specie; could substitute the species of the same 
genus which are re~ognized by international gharmaco9oeia, but 
·.vhich do not occur in Botswana. (.Appendix 2). 

·niese group of plants have been i.nsu.fO..ciently or 
are totally untested, but there are reliable i!Iiicatiom tbat 

some of the~ are valuable from the pharmaceutical poi.at of vi.ew. 

oies: 
The studies have been started with some wild spe-

- Balaaites aegytiaca - fo.r solasodi.n - fer car ti
cos ta roide ho.rmo.as 

- Solanum incanum - ior solasodin - for corticoa
teroide hormones 

- Argemone mextcana - for morphin - sedative 
- Asclepias fruticosa - for glicosidas - cardiotonic 

l.J. The t?iird group includes 29 medic ~!lal a!ld aromatic 
species ~owi.cg i.c the spo!lta.aeous flora of Botswana tbat are used 
in folk medicine and ·.v.?l.ich must be tes tad for thera peutical va

lues. 
Many of these species have a content of alkalotdee> 

glicoeidea, flavonoides and it may be possible to used them far 

pharmaceutical products. Soma of them contain essential oils and 
can be used in cosmetics, perfumes,_ soaps, toothpastes and i.c the 

detergents industries. (Appendix J). 
Most of the indigenous Botswana plant species inclu

ded 1n thia report ca.a be harvested i.a commercial qua.atites for 
the preparation of the pharmaceutical products and t? obtain essen 
t1al oils •. 

l.4. Samoles of plants 
In two months the exper~ collected Z'l ssmples of me

dicinal and aromatic plants which are growing i.e. the spontaneolE~ 
a~d cultivated flora o! Botswana. 

Same of these samples were a.aalized in tr~ phytoche
m.ical- labf?ra tory of the Medici.cal and Aromatic PlanfE Experiment 
Siatio.a a.ad in the laboratory of the Paculty o! Pharmacy i.c Roma
nia. 

2. Cultivated flora 
2.1. Medicinal a.ad aromatic plants are not deliberately 

cultivated i.Jl Botswana for medicinal purposes but certain species 
' 
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of 9harmaceutical importance are cultiva 1l!d for decom tive and 

other purposes, for exam9le: 
- Vine a rosea (a.atileuchaemia) ~·1hich is cillt ivated ae 

a decor-a ti.llg flower. 
- Eucalyptus globulus (a.otibronchitis) ·.vhich is cultiva

ted for wood, a.ad 
- Ca es icum a.an um (a.at irheuma tic) which. i e cultivated as 

a spice plaJJ t. 
2.2. The expert brollght and hallded to Mr.Kwerepe 22 me

dicinal (Range Ecologist - Ministry of .Agric!.l.lture) a.nd aromatic 

species cultivated in Europe. Of these, only 24 spacies were sownd,

because the pice la.ad allocated ( i.n Agricultural Sta t ion Sebel e) 

for this research (under irrigation conditlo.cs) was to small, ha

ving only 17 m long a.ad 9 m wide :a 4 squar-e· meters for each spe
cies. Of the 24 species sowed by the expert only 11 sp&cies were 
noted to germin3te before the departure of the expert (27 .11.82), 

but the retul:'n of t.b.e expert, for the second phase of -the mission 

(15.oJ.SJ), o.llly the followi.ag 4 species were in well established 
viz. Datura i.nnoxia, Ocimum baeilicum, Plantc:igo la.aceola ta and 

Althea rosea var.nigra. Concern1..cg the others species: Hyocyamus 

niger, Calendula officinalis, Salvia sclarea, Tagetes oa tula and 
Cy.aar3 s colymus tm expert observed that most had died, though only 

2 or J very small plants were surviving·. (Appendix 4). This situa

tioa ~as caused by the prolonged drought and inco.ITect and insllffi

cient ir:r.igation (the pump ~or irrigation was bracken down two 

weeks :_ Mr.Frederik Morwe). untortunately Mr .F .Morwe failed to 

record certaiJ:l observations which were requested by the UNIIO. 
Expert. (Appendix 6). 

J. TRAINING . OF LOCAL PSRSOmrat 

3.1. For the soontaneons flora 
Duri.ag the trips, to harvest the eanple s, the exper 

wae accompanied by Mr.Kwerepe, Miss Hele.a Moss. Mr.Motshwara Lema 

and Mr.T.S.Mollentze. In addition the expert went in the field 

~vhere he taught Mr.Mots.b:.vara Lemo (Gaborone). aad Mr.T.Rara Mete.age 

(Prenuistown), accompanied by 2 filed assistants, concerning the 

methodology of mapping snd quan.titative determination of medicinal 

and aromatic plants which can be harvee..,Jed annually. 



7 

.r.::.e aethod.olo . .;y, translate:i L::i 3.:Jglizh, :13s ~J.and.ai, to 

J.2. ?or t~a cultiva~~i ~lJr~ 
:'."!J.. t "- I I-, • ' ' • • ::I • • ' •. 
·.1. ... e e.:~ ;J a= ... 06na L.t.ne -: ·.·; l ~n. fu~. ~ !"a ·1 ~ .:-::.. c ~-= ~ o r·.·1e 

carried ~ut the follo'Wi.ng 

- ;;oil ;:ire9aration, rCl".n1ar'..{inz; and so·::i.:lg of t.CS 24 

specias at 15.11.1382. 
·rhe e:qert t'.)re9ared and. h.'.3.nd.ei to hl7'.'.?.1lor:re J!' to hia 

collabora tor,hlr • .A.adrew :i\Jo.:::-oko 
1
the follJwi.og: 

- the main eleaents of cultivation technology 

(A9pe.:ld.ix 5); 

- the observations to be made d.uri~g the v~;etation 

pe~iod (Appendix 6). 
- the e~-cpert .3lso 9:-e9ared a:li p!'esented a dJcume:lt o.a 

the method of ;Jr~paring of teas of some culti•iatei ::i.e-i::;i~l a:!i 

aromatic pl:a;its. (Appendix 7). 
4. LABOR-t\ ·roaY .;~'~IVII"! 

4.1. For the medicinal ~lants 

The samples, c alee ted by ffiHDO - Expert, ·:rere anal ized 

by Chemist A.aca Hnag i:.i and Chemist Jlodica Lupe aa t1 of the ~ed.ic io al 
a.ad Aromatic Plant; 3xparii:::ent Station - .?und.~lea and. P:-of.Liviu 

Ciulei and Dr.Albulascu Daina of the Faculty of Pharmacy - Bucha

res t i.a Roman ia. , 
i'he quali~ ti·1e conta.at (.49e>endL"t 8) indicates the posibi

lity to obtain substances, some of them vary important for phar.na

ceut 1cal i.adus try for i.as ta.ace: s te:u ids, flavo.c::e s, polyphenol s, 

polysacharides, rezines, tannins a.e.o. 

The qua.n.titatilre content of some i:::e lici:ial 9l~rnts establis 

hed is accept.ad or euperi. or compar-?d with tl:e :ni.oimum content inJ.i

cated in the .technical lite.!'ature (Appeni ix 9). 
4.2. For the aromatic olants 

The most of the aromatic plants have gnod or very good 

co.ateat of essential oil. (Ap~eniix lo). 

The lower content of esee.ntial oil in some of tre samples 

could be explained by the wifavorable period in which the collec

ti·on was done. 
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opportu.!1itj- to id.e.atifJ sorr:e a·.:ti·r-= 9rinci~les useful for th~ 9t.ar
i:laceutical 9ro.iucts i..l;iustr; Jnd the essen:i3l oils ::~-:ich arJ re

commenJ.ed for the ph3.r::i:;ceutical 9ro:iucta too ·::J.:;.i :or tte :03?;;, 

cos=etics aad d.atarzent i~d~stries. 

2. Thare 3re not ·.iata available for t.h3 qu3ntity ~ni 

quality of ~eiicinal and aroa:3tic 9l;mts fro~ 29ontaneous tl:ir~ 

·;1hich can be harve~ted a.onually ·:litb.ou.t ii.:t:zrbi..:i.;; the eo:ilogical 

system.. So=e i.afar:::i:JtL::in about qu8ntity of so::::ie .:ia:ii·::i..aal 3.'.'ld. a~o

:natic s~ecies, ca.a be obtaL1ed from the :>LJal· !"a9ort :::a:le by 1.:ise 

liela.n llioss and ~r.F.Tayl:ir •. r.:iss iielen ?!ass established the d.e.asi t~ 

and i1stribution of the most s~e~i~s inol~i~i i~ this r~~:irt in 83 
poi..ats of t!l.3 :i:.ost ic::~ortant z-esi~n:s, .iL:.rin,:; 3Jou.: 13 =..:i.:1th.z ae-
riod. (Appendix 11). 

J. Tb.ere is not any organization specializad in the ex-

9loitatio.a of the e90.at3.aeous flora, i..a the int=o:lu.ction in ~ul~u::; 
of ne·;1 meiici.oal anl a~oma tic species or i.n the proceesi.a,6 of ::aii

ci;13l plant a for pparciaceutical 9u:-poses, e.x.ce;-tin; "Vdl;i .P:::-c...:i.lct.s 

P=oject" recently researched by ~r.F:-gnk faylor. 
4. All ::e lioine; anl pharmac:3u tic'Jl 9:-oiLtct; pr·~9Jred ";.y 

malicinal 3nd aromatic plants are imported (tin~ture of capei~~~, 
tincture of stra~onium). 

5. ·!'here is not sc>ecial labo.!"3 tory or33 .aized :'ol' the stu

dy of ~a~ici.aal a.a1·a=omatic planta. 
III. RSCOtlIBNDATIONS 

•• = ·= ·=== 

. l. I recommend to the MinistrJ of .Agricult llre to set u9 

a unit soaoialized i.a the V'3lorisation ·Jf rne1icin3l '3!.1d aro~atic 

plants. 

The main obj ~ctive:a of this '..:.~it have to b;a the .follo-
wing: 

- 1dent1!1cation of the v~lu.Jbl~ sp3,~ias .:;!'O'.:;LJ6 in tl'l:: 

epontaneou~ flJra of the countrJ; 
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- aval!fation :r: ~b..e qu3.:ititi~s J-.::.' ]l=~1 t~ .:.:.i.;.:: '~ ;1 o-a 
ha=72sta~ yes~lJ ~it~out iist~rbi~~ t~a ~c~lJ3i;al ~Jsta~; 

- i.n coJ:J=l.,.3 '.;iJn ·::it~.,. 3otc·~·i:JJJ~ 41 ::_;_ i~ ·l.: ~~~:---::1 ;olla.;e (i~1 

De9arta.::e.at of .Agricultural .:1.esearoh, to co:J=~i.:lat~ 3;:r.i to ;iald. 

3ots~3na A;ricultu=al ~olle~s in the biol:gic3l re~esrch far 
soonta.a2ous flora !..!l .3ot~wana. 

The ~ain objectives o~ this unit h37e to oe tta f allo-

- to ha•;e a collection of ::.eiioi.:.al :i:ll a=o:J.stio ~::ecias 

- to hava lesson~ 
study, aoout meiicL1al ~;iii aromati·; 9l~nts; 

- to help tha S?eci.aliz:ed ui:it f.:'oc: tl"E ::S.i:.i.: tl~T of 

.rig_;iculture i.::i ide.atificatio.a and evalu3tio.a of t:ie q~3~:iti..:.s 

of ~laat (to use the stuiants durin3 holiday pe.:'iod). 

J. I racommand to the :.;.ini.;;trJ- o:: .\,;rio:.ilt !..!:.,;:;, tl:!roL\';h 

De9artaCle.:it of .Agricultural ReaeJrcb. (S~':Jela)·, to OZ'(;~nize the 

Agrobiological ~esa3rch for cultivatei flJr~. 

The l!l:Ji.n objectives of this '..1..nit h3Ve ';o Ja t_j,~ folb -
wi..ag: 

_ to maiatai.o. a collectio.a of oed.ici.:lal and. arom3t 1o 

pl3nts which .lo .aot grow Lo Botswana (50 .. 100 m2); 

- to try to i.atroduce, · i.a cultu:·e, the most i::J.9ort·~t 

a.n.i necessary species for ~otswana. 

III. B. FOR .MI:TisTi1Y OF C01111ERCE .rl~rn I~IDUSTEiY 
=~=======~=====~===~~~~====~=~===~=== 

I recom.a:and that the "Veli Pro..;.:.rnts ~iesaarch!'(rue.Qtaly 

researched by Mr.Pr.Taylor). chould davelo9 this 9roject n".l 
medicinal and aromatic plants. 

fhe ~ain objectives of this unit h3va to t!la folLo-



- to .:ir.;a.:iiz; ~ :::3 :;·.;or~ fo~ t.h;; l:a:-ve~ t o: t.C..a us~.f:.il 

?arts of t~e pl~nt a~i their con~itioaia3 as 7ell ss tha t=3~s;:iJrt 

- to cJ~H.:..~ac: s:i.:.: c...i.ltivstei t:B.:~ic:..~131 3.1..i. J.::."J.r.a~b 

- to 9roc~.=2 u. :J -. 
llp, to s to.!'e); 

- to pre9ar~ the si:n.9le (one ;:il.::nt) ani tl:e C'J'-'lbi.ned. 

(t~o or mare 9l8nts) teas; 

- to proluce essential oils; 

- to 9ro~ilce Jhar::r:aceutical 
ru;'.)s, e.:-ctrac ts, tJ bla ts) ; 

-. to sell sll thei;e ;->roJ.:icta (9.:.a=::.acy, .hos;:iitals, :fo::-

e:tport). 

I recol!l.D'land to the ~i~istry o= ~e3lth to s3t u~ s 
Research laoorato!'Y tc stuJ~~ the :ieiici-1sl :::~1.:. 3.:::"J:r..2tic :;b n~ a:1d 

the all 9roi~cts maia by "Vel~ P=oJucts ?::-ojact". 

The mai~ objectives cf t~is unit cave to be the follo-

wing: 
- to maka, the 9::ytochemical s.::a lyz is, for every 9l:3!l t 

prod.ll.cts (leaves, harb::, flc-.vers, fruits, bul::is); 

~ to :na~e the 9.har--....a ccuticGl an.3lys is f;;r a'1=rJ fin.:il 

i;).roc~:.;,ots pre9ared. by "Yeld P:-od.ucts .Project"; 

- to study the fol~ melicine. 
The great majortty of pb.ytochemical a!lalysis :ethods 

are deec!"ibed 1.n pharmacofeeia. 

:t 

:.~ :t 

E.ACH o:ra OP ·:ffiE :.~.::! TIOl~ZD 1IL7IST~YS ?IlUST ·ro :s:JSURE 

LOC.AL SPJCIALIST ( 1-2 BO]~.ANIS 1' (S) OR BIOLOIJ.Is·:r ·cs) .AND 2-3 

CHEMISTS OR PF..ARh!A CIS1! .urn TH8 lIB 1JESSARY Sl?.~CE ·;a·rn ','/.td!3R, 

ELECTRIC!~! A.s.o. x x 
x 



----r·\ - - - - • 

11 

?endi:1-: of 

follor1ing: 

L IJ orsa~ise Ghe tr3inin;i prog:-3cme;;. (.3 J:Di'.1t!:.2) i.!l a c oun

try ·:1ith large e.:~;>erie.nce i.n the 1ralo:-:Lzati.:rn o:: '.!le-.:..ici..'la 1 8..J:i. 

aromatic pla.ats, far the local S'Jecialists, ·:1t.o -..1ill ·.·:ork L1 thcl 

field of .:ne;!i~ ina l ani aroma-:; ic pbrn ts va lori:: .. a t ion 3 s b o ta~1 ll: '; 

or a;;ronomist, analyst (;,.harmaci~t or chemis;; for cheQical de:=:mi

nations) and. technolcgist (pharmacist or cb.emist):.for_:.a.e 9re9aratior 

ot medicilles based on ~e~iciaal ani aromatic plants. 
2. To eouio with the ~inimum 9nd iadiaaensHbl3 30Jaratus tm -

analysis lal.Joratory, that will be set up ·:1ithi.n t.'.le !:.:i.aistry of 

Health. (Appendix 12). 

J. Assistance of .~.n international e:q)srt as aral;rst, to or-

3a~ize the research laboratory aad to trsin the local ~e~sonnel 

to carry out t.i::e chemical deterzinOJtio!ls of ac:ti·re 9rinci;Jle2, :rr 
. d .0 ,,,,,. ,,_, a perio a~ o ~on~n. 

4 ·:ro '"'ncu.,...e ti...e "'"'ce.:::~a.,.,. ec1'i.· o,.,....,,., .. ""'or -.::.""+-1' ..,,.. Ll" ~ • - - - ~Ji. • ~ ·J - .:::- - tJ :.... w._ ....,, :,, J. i:..,, ., "' ... •@ ..J -

distiller; a.ad the L'1-iis:Jensable aoparatus to acauire pha.m.aceu ti

cal oroducts from medicinal and :rom3tic plants. (Appendi.A lJ) 
5. Assistance of an international ax9ert 3s technolo6i:st 

to supervise the erection,mounti~g and installati~n of the aisti
llary and pharmaceutical equipment and to train the local 9erso
.llllel to prepare pha.rmaceucical produc te based o.c medic L'.lal a.ai 

aromatic plants, for a period of 6 month. 
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Appendix l 

List of meiicinal a~i aromatic 9l3n~s ;ro~iri.g in 
sufficient quantites in tha s9antaneons a~l cultivated fl~r3 

and recognized by i.ate:.~::la tio.aal ;>.i:larmacopoaia 

============~=============================-======~=====~=============~: 
?art of the Distribu- Extant .fu.erapeu-

Tio Botanical name plant used tion quantitye Coatant tical 
effect 

==.;::.;.o;=============...;::=•=======~=;:== . ==:::=====-=...===========.:..::=;=: :.:..; _.: _;:_=: -=-~ :: . 
l .Acacia 

senegal 

2 Capeicum. 
an um 

3 Ch.enopodi!.lm 
ambrosioides 

4 .0a tura 
i.nnoxia 

5 Datura 
stramoniuw. 

6 3ucalypthus 
3lobulus 

7 Ear9aio p~1.j" tum 
proc1.tmben:.; 

gum. 

fruits 

herbs 

leaves 
(h.erbS!) 

le 3Ve s 
(he:-bs) 

leave e 

bulbs 

,- --, 
.1.'1-.c. 
Ghazi 

cultiva
~ed 

cu.l t iva ted 
la.ods, 
·.vi.:iesprsad 
S-.3 

cu.ltivatal 
lands, 

·:1ides9rs ad 

Clll ti ·ra tad 

.;iani;;
eoils 

S.q
M.q 

,. 
"'"'• q-
3. q 

~. q
B.q 

S.q 

~.:. q-
3. q 

arabinic To prepare 
acid oh.Jr.ta ceu.
( arab i.noz) tic al 
en z i::ie oroduc ts 

capsaicin,r~vuleive 
ca9santin, r:ibefian t 
oapsarub ill, an·t ir.::idu-
ac ids ma tic 
(ascorbic, 
ma l i c , c i -
trio 
vi ta :ui.ne 
(:Sl, 3 2) 

ess ent ia 1 
oil 
ascariC.ol 
alcaloides 
(:'-cJpola
mine) 

ant il:ec. i!l
t h ic 

nerVOllZ, 
d39res~a..::t 
anti.;;i::.::-

l:l oJ. !. c , 
3nt i,;;ar
l'=i::ison 

alGalJid~s nervous 
(a ~~ooinQ ~~n~~c~~ "• ... __ , \4-.,J·~..;.- .... J. 

hyoscya~in3,antie9sa
sco9olamineJ mod.ic, 

.:s~ential 
Ci i.l 

eucali;itol.~ 
pine !l;, c 9m
f ene, tar
c i..ne ole. 

anti9;ir
:~ .L:i 2 on 

aati.or.).:
~.iitis 

ant ir::. ~!'.:!a
f- i., ~ ... ..., __ .....,, 

1.:Jt i tu.~:o-
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=============;=:=~===~==================~==========~~=~==~~==~=~= ~ -
... .:) .... - .. ~ -·- - -.. . - ......... ,· ,...., ... .. . -- ~ - - ' - .... - ' .. 

:;.l,·u 0- ...J.:._;:: ..Jl..:"'..---'.-1.- -'.i ... u:.::l"' -·-::-3/:;;...,.-

- ;:-.~ .... ....... 
,;;:_ ..i.. .:;.·"" u =-== .;:: == =========-== -== =========== -== =-===-== == :..; ==-=~ :.=.;===-= =-= ---==~=== == -==-= = =.::: 

-- :-:-:: =' ;a.~:J 9~~:~-: J.~ 
)~2;12:':;~ 

9 Gci..:num 

lo ;licirlus 
com.mu.cis 

ll S tro phan t us 
kombe 

12 Vi.ica 
rosea 

(Ca ttia ran thus 
ros:us) 

(c~ltivated) 

seeds 

seeds 

S.::;.1.-:~-

2oil.= 

Disturbed 
groLUiii B.q 
All over 
Botswana 

Woodland 

Jil 

fat oil, 
tri:ici.ao-
le in, 

ric i..ce, 
rici!line, 
li:Jaze 

hetaroei
des 

cardito
nics 

( s troohan
t in i!:i) 

- ...... ., 
"---.J 

... · ..... i ...... 
"-··~ 

purgative 
soap_ 
Ladustr/, 
a :-:-pl a.a e 
oil. 

.::: a.!:\i io to
n ic 

al.:::aloid.as antilaLt
Gult ivated V.2.q (vincalaLt- a~aaoia 

coblastin) 

3q = 'ci- q" 03 '"' t-~ +-·r .:> """~J.- u - \,I" 
~q = medium quantity 
S\ = small quantity 
V8q= very small quantity 
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LL;t of =.ai.ici.1al :mi a:-o:;:.atic pl3nta -,7hich 

3:'e ,;ro·;:ing iu t.ie 2~)J~1tan~~s :.:'lora, usei oy foL: :.::.::.i.G i.~e 

\to suostitllte the Sflecias recog.nizei by inter.natiocal 

9har:::ia c opoe i:=) 

===============.:;=========--= ======= -===== -=:=.:.: ~= -==-= --====-=·==-==·-= .-:: --= .::: == === ~ .::=....; ==-= = 
Distribu

tion 
~xtant Sub:=titute .ictiva .2..'.le=s9e!l 

~lo 3otanical name quantitye of the ?=;Jci~l;2 tic3l 
.=oecies .~t"':-aJJ~ 

===============================-=-:=~==~-=-=-==~..:-=:: ;.:: = =~....;-= == == == =~ --=-== --==-=-_; -
i JlJe Hide-e9read 

marlothii 3anus 
Jtloe rubreola ta 
Aloe 29ino:=a 

2 Aniro9o~on 
ac:?lec td.as 

3 .Argemone 
raexica.oe 

.~rgaco.ne 
::ubfus if orzis 

4 Artemisia 
af!'a 

5 3ala!lites 
aegiptyaoa 

On .=hallo'.'/ 
:: 0 il;; 

Di~tllrbed 
~round 

s...:~ 3.od :r 
:a o t sr:1 a ;i a 

'Ehl"OUgb.ou t 
.ifo te':la;; 3 

i{oodland, 
riveri.:Je 

S.q-M.q AlJe farox tonic-

S.q-?.:.q Aloe vera al:ie-e~'.Xi..ol l::::~3ti'i; 
U.q .-Hoe :Jerr:ri aloi.n 9:J.r32 t i:;e 

· a c i :is ( c x.::.s -
ric , c L13::: b , 
acetic) 

::.r. q 

S.q 

..... q 

B.q 

Pao 3ver 
E O.!:l.J.1if8!' i;. 

.Art~ i~i3 
c i.:Ja 

-0"""''1 , ' ( . . 
~- - .... n _:;.._' 

ci tro2elsl) 

. ' . :.or;mi.ae 

2 t oa: a cl'l k. 
CG~i!J.a

~ i ,, , 
:3 ~1 t L: ;J 3 s -

santon~ca, 3n~i~al
eseaatial ~~ntic 

( 
0
c ii:~ " 1 !"\ 1.0 ~ ~ ... 

.. .1.- ....,, ' :' .. ..&. -.-! ' 

e er:J L"le oll 

V.S.q Sola•lU.:n eola;;oii.:la cortico~-
. lad n 1.a tu:n t ~roi ia s-

6 Cassia abrus C.aor,~iiiata: M.q 
" abrevia ta ~.,;jots 1:1a ~ 

Cassia ec:.o..:ii .is, la;:::a t iv· 
9 :.tr3 at iv 

" biensis Jooded grass-
" falcine- land 

lla C.1tal1oa 
" italica :;7oodland SE 
"kirkii 
" obov3 ta 

7 Cymbapo3on 
e:ccavatua · 

Cumba 9ogon 
plurinoides 

In asvana 
grassland 
areas 

anJ~tifolia rei~a, 
Caz s ia sen oz id .~ 
acutilolia se.uo=id .3 

I.:.q-.E.q &Jmbo9ogon 
o it ra tus 

es~~ntial 03.r~im t:v 
oil antis~az-

(citro1elal) mo~io 
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~i~~.riba- ~~tant 3uj2ti~~~~ • ,., I- i -- -
.""'l '\J J - '= 

-~o .3c~~.f~i:3l .:13::~ :ian qua.c~i~:/·s oft::; 
..:=np.'i..:):= 
-:"" - ~ -- -

=== ========;..:=:: =;===-==-=-=~ =-========-======-= -=:.:= --=~===~=.: ~= ~=-= -=-~= =-= ~-== == ~====.:.: = 
~ Jio~~0::"3S 

l:i::.e...1. -:;ol.""U.~ 

9 juohor'::li3 
ca11d.el3 O.?:'U:t 

n :ietaro9h~ill3 
" L1:;e ~s 
" tir:icalli 

lo Gon9h:icarpus 
f.ruticosu.s 

(sAscla o ia a 
·-·::rut icosa) 

11 H~lP~ ~ne 
bgu3ualla.n::is 

" .na taL:mais 

12 Lobelia 
eriZ"us 

13 .:L'lUS ;lauca 
It la.n c aa 

..,, . 

... n.oca 
d.i~trict 

..... q 

S.q 
:.:.q-B.q 

::'h.ro ug.i o ll t 
3ot~Frnna 3. q 

:ii Ve!'i;ia ' .... q 
eite3 

Pslap:re S.q 

R. tenlli- v.s.q 
nervis: S•q-~.q 

" leptodictya s. q-1~.q 
" w.arlothii Mi:ced S;q 
It pyroi·les woodl.a.nd ~.q 

" t enuinervis B.q 

14 Sa 1·1i3 
africa.na 

15 Solan um 
i.ac a!lw:i 

" pa.odu11 if'orme 

15 Stryob.nos 
cocculoides 

" ma daga scsri-
ens is 

" pWl~ens 
" spinosa 

Disturbed 
sites B.q 

S.q 

Wooded S.q 
graseland 

M.q 

ii. q 

Jioa;o~~a ;o~~i~os 
9olystac~1T:: i:L:2._;::~::.:._:3 t~_".Ji.::.~.:: 
J:..oE.;0!'92 
:· i::-a l iii 

Eupho::.. ... ~i3 . . ~ 
~ez i.1i: ar3 

:a5i tali~ 
lana ta 

Digi~ali.s 
purp'.l.rea 

Praxi.au.a 
or!l:.l; 

Loo cl i3 
infl.;ta 

P..hus 
aroma tic a 

l.;..n3~0::ii~ , ~ .., .,, ~, ...,,,, 

pu:"'p!lre a 
gl~c:>zida 

;.. :3 

~anni tol 

' - . , . ,,. 
\. 1 J .:.~ ~ :!..;J a 1 

tann:b.n 

Salvia assaati31 
officL:i::ili.s oil 

( t llion, 
·Ja~;>i1or, 
bor.neol, 
tu iol) 

, . 
~2 :."'J..:L3C 

= ~ i.::.u.l~ ... '1 ~ 

~ :~:; J : ..: ; ~~ -

;;: ~ i.::u~ :it , 
3:!ti3s=.a ~ia 
a.;trin.::;e;:i~, 
1ia.; in :e c ~ 3;:t. 
b.ecios ~a tic 

carr:i.:l'.3ti·1, 
·iesinfecta:it 

Solan~m siJlasodbe cortico~-
laci .a ia ti.lm t ere Lies .l 

Stryoh.oos 
castelanaei curarine 

StrJchnos 
toxifera 
Strych.."los 
guble.r-i 

c11ri.ne 

to ralax the 
!IlllS C 1-: S 
(1 " -u-,.,.,.,..,..-.\ ... ;; ~o~-.Ji 



is 

Ji2tri~u- ~~ct.aat Subati:;ute .-\ctiva .:~~ra;t-3~ :i-
:10 3ot3.ni~al !1:3::.e tion qu32tit;-;;;;; of tt.a ;>rin~i~la~ ;::.3l. 

:= ~d ·~ i =:: ~ .:~ ~·:; 0 t 
=========~===;==~~=;==~===:~=~=~~=======:~~=~=-=~===~===========~==~~= , ~ ... ,. . 
.J..t ·..ir:L:e3 

3l~is~i~a 
" za..:13ui.:iea 

Le~end: 

~.:;; t la ~1~ 
ii~ tri:.~ t 

wrgi~.aa 
::.a .:i t i.:.:a 
(=Scil2) 

B.q = big qua.o ti ty 
hl. q = meC=ium quon ti ty 

S.q = :::mall quan ti t:r 
V. s.~ = 'tery s;;.all q!ls.1 ti t:r 

~a:-iio tcni:! 
l:.a tar~ z ii~ s, c a~:l :o ~ o~.&:: 
=.;;ils.::."'~.:.:e .1 iura '.:i ic 
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.. . .. 
3 ~11 ·:i.:11.ac. 

=========;.:::.:;:~~=.::=~== =...:==..:::==-===== ==~===.::===== =:=:~===~=..;....:=·= :..:-=-:. -===-=~- ~== 

Part of t.he Folk .Leii c L:e 
~o Bo~anical name olant ~sed Jomoosition use for 
==================-~===~=-=====~=~=~=~=======================~=~=~== 
l Ada.!:l.;:o.aia 

di5itata 

2 :a a u.b. in ia 
petersiana 

(.B.m~c::-a.atha) 

J Colophos9er.1!1.:m 
mopa.ae 

4 Cocbretwn 
sp. 

5 Coayza ep. 

5 Croton 
gr at 15'$ imus 

1 Croton 
megal obo tri tis 

8 Elepha.JJtorrhiza 
burket. 

9 Glorioea 
superba 

laa ves 
saeds 
fruits 
bark 

tuberous 

seeds 
leaves 

fruits 

leaves 

leaves 

bark 

root bark 

root stock 

-ascorbic, 
tartric, 
citric, 
mal io a c id.s 

-mucil3:;e, 
~roteine, 
adaaeonin 

-ta.ai.a 

-taru:i.a 

-iys en t er:r , 
~c::f--i .... '.::":::>.-·1-
._ ......... .... ,....J.., .. J, ..J ' 

ii.a9l'loret :..~, 
e~-c;i ec t o.:-ant 

syphilis, 
pu.:-ga ti•r 

antischistosomia
eis 

( bilha.rzioees) 
an th imal a .ria 1 

-essential oils fever,cold.E9 
coughs 

-esse.Jl t ial oil 
(calamus) 
croti.a 

-toxalbumin 

-sll:pe rb 1.Jl e 
gloriosine 
to eubetitute 
colchic ine 

:f'ever, rheu:na
t ic, d.rops;y-., 
ole uris:v 

antihelmintic 

es tr il'.lec n t 

lo Helichryaum -esee.atial oil 
zey~A-,r-..-i _____________ h_e_r_b __ s ________ _..h.e_1_a_c--.ry_,.e_i_n.._ ____________________ ~ 

ll Hibiscus leafy 
furoatus stems 

antischistoaomia
sia 

(b ilha rzioses) 
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Appendix 3 a 

===================i~;~=~f=;h:=============~·==== =F~l~= ~;die i~e = 
:;o Botaaioal name olant used Comoositiob usefor 
=~=.:=========.:====·========================:..;;:====:::===;==;===== = 
12 DJOza 

brevisoicata 

13 Iboza 
riparia 

14 JatI'opha 
ze~eri 

15 La.nta.aa 
camara 

16 La.ata.:.la 
rugo.za 

17 Lippia 
-jsva.nica 

18 Lippia 
scaberrima 

19 Lippia 
rehma.a.ni 

p 

20 Myrothamnus 
flabellefolius 

21 Ii o tho la e.aa 
ecklo~ia.aa 

22 Pel tophomm 
a:rr11:a11um 

2 .3 Pl Lllil.!.b ag 0 
zeyla.a 1aa 

24 Pterocarpua 
angolenais 

leaves 

leaves 

. tuberous 

leaves 

-eesentia 1 oil 

"W"essent ial oil 

-tan ill 

-essential oil 
(citral) 
la.at a.a i.a 
( la.a tad en e ) 

-essential oLl.. 
leaves la.atani.a 

-assent ial oil 
herbs (ocime.n) 

-essential oil 
herb~ (lippia.nol) 

twigs -essential oil 

sumitates 

-esse.nt ial oil 
leaves eterols, 

t a.a.n 1.ae, 
fla VO.CO ides 

root bark -ta.ani.a 

leaves -essen.tial oil 
root plwnbagin 

seed -ta.a.nill 
root mu.nillge.a 

coughs, stamachic, 
dropsy, expectorant 
a ue 

"blood purifier", 
.eurgativ, h~ad~che 

coughs, colds, 
rheum.at ism 

bronchid. 
a:.~fec tion, 
galac tagoge 
ca ughs, c old a , 
measles, urticaria~ 
malaria dysenterie 
stomach~o, 

t o.n ic1 
hae21ostat ic 

colds, backache, 
haemorhoidea, 
dys..;.menorrhaaa 

colds 

a.atihelc.int 1c 
diarrhoeas 
dysenteries 

antileproey, 
r.ib ef ac 1e.a t, 
vesica.at, 
diuretic, 
eudcri.f"ic 

to 1.af'la:ned 
skin, gonorrhea, 
intestinal worms 
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Appendix 3 b 

====~===-=======================-=================;=~=~=~=;:====~~= 
Fart of the ?olk medicine 

~~3o~~~!~g~=~~~~===g~§~~=~~~~===~~~g~g~~~g~==~~~~=~gE============ 
25 Securidaca -methyl salicy- antihelmintic 

lJngipedti.nculata roots late 

20,. s i e:lur .nega 
vtrosa 

Zl Tagetes 
m.1.nu ~a 

28 Tarcho.nallthus 
camphors t us 

29 Z!ziphus 
muoronata 

leaves 
twigs 

herbs 

leave a 

roots 

sap on ins, 
tannios, 
glu.coside 

-
-essential oil 

carve.a, 
linalol, 
teroene 

antisohistosomiasis 

-essential oil 
camphor 
tarchoQlalcohol 

head~che, 
venereae diseases 
as thaa:ia, 
bronchitis 

antisahistosomiazis 
(bilharzioses) 
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Appondix 4 

SOWING PLAN 

·-~-·------ . -----. ------- ------------...,. 

I I • 

Poenloulum Oynara Lavandula Mellieaa Plamtago Salvia 
oft1o1.nale aoolymua angua t ifol .. a ott1o1nalJ.J latoeola ta ct"fiolna 

18 17 19 ~ ___ --~~L ____ 21_ ----~~ 

Althaea llentha 
roe ea oris111 

16 15 

Menth1 I Salvia 
plper1 ta sole rea 

14 I lJ 

~ 

D1g1tel1.ej Oarum 
lanata oarv1 

12 11 

I f 
I• I 

I I 1 0 m 
-------~---·-···--t~ ' 

Saponar1a Ttv mus 
lial offioinalls vulEgl ria 

23 24 

--~- ------- ---.---
I 

Tega ta s 
patula 

-··· ------ -1··-· 1 Sint:p 1e 
alba 

lo I 9 IJ 
--··---~-----------r-

o , 5 ru 

[\) 
0 

: o,5 m 

Oalendula JOorlandrum IDatura IHyoeoyamua 
otf'io1nal1a aativ~m 1nnox1a nlger 

Matrloar11 Ooi mum J PEP aver 
bhemomille bae111D um somnlferum 

Pimp 1n el la 
enlaum 

1 2 3 4 5 6 7 8 

-·~----L--
_____________ ..__ _________ ._ ___________ _._ __________ -.,. __ ---

, I 
I ' . ~ 

IRRIGATION PIPES AND 
EUOALYPTHUS TREE 

. . . I SOWING a 15 .XI• i982. · - --- -- -_________ ..t_ ___ ! 1, o rn 

_J 



LIST OP MEDIOINAL AND ARCM\TIO SfBOIES RECOMMENDED TO BE 
INTRODUOED IN CULTURE 

THB MAIN ELEMENTS OF CULTIVATION TECHNOLOGY 

Appendix 5 

a====~===•=======~~==~==~=c:===•==~=~==:=~~==~=~~=~=======a===•===========~===a~==~=======~=~======s===== 

Bo tan 1 oal Period of SOIL WORKS SOWING Ma in HARW ST 
No name vegetation Plough!n~ Before Quantltf DletaAoe Depth- tananoe Part of Manner-Or---·· 
===========================R!glgig~L=~g~!~§====~~§~e!~==~ig~~====~gm'==~g~~~=====t~~g~,~~===~~~~11-Jlg= 
l Oalendula Diak Hoed l'lower ltlnual 

officinalia Yearly ____ 2Q-25 ___ HeJ:'l'OW ____ 6..g___ _ 5_o _____ 2-J Weeded 

2 Oorlandrum Diak When Mat uel or 
eetivum Yearly 2o-25 Harrow 20 25 4-5 ':Veeded 5o-7o% of with 

fruits oombine 
--~--~~--~~-e_r_e __ y_e_l __ lfil!...~~~~~ 

J Datura 
innoxia Yearly 28-Jo 

Diak 
Harrow 

Hoed Herb a when Men ua l 
lo ,,o 4-5 Weeded appears 

first fruit 
·--~~~~~~--~~~--~~~----------------------~~~~------~----~~---...-.. ...... ~......., ....... -~~- ~ N 

4 Hyoaoyamue Diak Hoed 
nlger Yt:t~rly_ _ 20 .. 25 _ llarrgw _ 6 _______ 5.Q ___ l."!2 __ \Y~edeA_ _ __j,~avea Manual 

5 Matrioarla Diak Hoed 
ohamomilla Yearly 15-20 Harrow 4-5 25 o 9 o-o,J Weeded Fiowere Manual 

Roller 
~~~~~~~~~~~~~~~~~~~~~~----~~~~--~~~~~·~~-

6 Ocimum Disk 
baeillcum Yearly 20-25. Harrow 4-6 

Roller 
1 Papaver Diak 

aomnlferum Yearly 2o-25 Harrow 2MJ 

5o 1,5-2
1 

59xlo-15am 
Between 1-2 

Hoed 
Weeded 

Hoed 
Weeded 

Herbs 

Seeds and 
the 

Manual 
whit tie 
eiokle 

Manual 

1-J 

Roller Plant a Oa12aule a 
~~--~----~--~--~--~~------~~--~----~~~----~~~~-----------~~------~----~--~----------...... ----~----~--~-----~-

8 Pimpinella Diak 
anisum Yearly 2o-25 Harrow lo 5o 

Roller 

Hoed 
2-J Weeoed 

·When 50% 
of the 
fruits are 
Yellow 

ManLD 1 
wtiith the 
aickle 

----------------



Appendix 5 a 

;=========;=============================;=====================;=~========:;:;:;=~===~c~=======::;===== 

Botanical Period of SOIL VIOHKS SO!NING Mnin HARV.ES'r 
No name vegetation Ploughing Before Quantifl Distance D"eptli tenance Pt1rt of-Maun er of-

======================== ===~~g~~~ g~~ ==~g~lm~===~~s'~~-==~gml====~gigL;=~g~~~== =ti~ ::J1!CJ.IJ~"" =u~ ~~.!§~ ~119= = 
9 Sinapis Diak Hoed When the Manual or 

alba Yearly 2o-25 HBrrow l:J-12 25 2-J Weeded plt1nts with 

lo 111n.:;etee 
pa tula 

11 Alth~ roaea 
var.nigra 

12 Oynara 
scolymus 
~ 

lJ Foeniculum 
.vulgare 

14 .Lavand. ula 

Yearly 2o-25 

Perennial 28-.Jo 

Perennial 28-Jo 

Perennial 28-Jo 

Diel~ 
Harrow 
Roller 

Diak 
Harrow 

Diak 
Harrow 

Diak 
Harrow 

Disk 
anguot ifolia Pe1·ennial 28-Jo Harrow 

15 Meli~sa Diek 
offioinalie Perennial 28-Jo Harrow 

Roller -- - -
16 P!autago Disk 

lanoeol3 ta Perennial 2o-25 Harrow 
__ RoJ)cr 

17 s~J! via Disk 
--~f .fici nol i e .ferennial 28- )Q_ H .~1Iarrow 

4-5 
Manual 

6-8 

4-5 

8-lo 

5o 

'.l2 

75 

75 

Nuraeling looxlo 

8-lo 5o 

.5-6 5o 

6-8 75 

1-1,5 

2-~ 

3-5 

2-J 

-

o,5-1 

o,5-1 

3-4 

Hoed 
Weeded 

Hoed 
Weeded 

Hoed 

are combine 
Yellow 

Flow era Manual 

Flowers Manual 

Weeded_Lea va a Manual 

Hoed When in Manual 
Weeded.· the fruits or with 

are combine 
Yellow 
Brown - --. 

Hoed Flowers Manual 
Weeded with with 

lo-12 om eiokle 
ete!!L__ 

Ho'ed Herbs in Manual 
Weeded Bloom wt th 

- _si~tl!L ___ 

Ho ad Msnual 
Weeqod Leave e with 

sickl£_ __ 

Hoed 
Weeded Leaves ._ !!!f.J!!.!!!). ___ 

I\) 
I\) 

_J 
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===-=~=:::::::::...:;::=== = == ==::=".:;:::.: . .:.;:.:.:.:== :.:~=.=:..::=.:::::....:::=:--:;::~ -::= ~·::= ·== .;=::::.:= =::: :;..;;: ~ . ..:;::: :::::--.::.::;::::: =-==·~= = ==-= =.=::;::.;;:~= ...;..-:....;.: :::; :.::: =~ :=: :: :...= :.-;.:.:= 

Botnnical P~r1od of SOIL NOHKS SO',VING ' Ma ill HAHV£::J'l1 

Ho name vegotat1011 ffiughlng Before 91rnntlty Didanoe Dapth tenanoe Par"t--or--Mannerof--
=====o: ===~ , °"~============= ==Jl~g~~~~~l:::o::§~~!~IJ:r===~~~LtH~ t==,J~llL·===~ ~~·ML.~gr~~ = ===~g~:::f:?! 13:-Q tJ!g rv~~-~l11~ , == 
18 Sa ponsi ria Dick Hoed Roots in Manui with 

offioinalis Perennial 28-Jo Harrow 8-lo 5o 2-J lforrow the 2nd Epude 
~ear ----------

19 '.l'hyru us Dick 5ox2o Hoed !lerbe in Munual 
vul~nris Perennial 28-Jo Harrow Nureeling wt th - Weeded Bloom \'J ith 

2-J sickle 
12ran ta ---

2o C~rum Disk Hoed Whe.n Manua 1 
03rV1 Two years 28-Jo Harrow Weeded 35-4 o7~ of with 

Roller 4-6 5o 1,5-2 frui ta ·are sickle 
~ell ow -

21 Di.::;1 talts Diak Hoed Mr.am al 
lana ta '.l\vo years 20..:.Jo Harrow J-4 5o 1-1,5 Weeded Leaves with 

Holler knife ---·------
22 Salvia Diek Hoed M3nm 1 

eclarea Two yeare 28-Jo Harrow 6-8 75 2-J Weeded .Flowers with 
oiokle -

23 M~ntha Diak 1200 Hoed Herbs in Ml'.lnla 1 
piperi ta Yearly 28-)o Harrow Root a 75 8-lo Weeded Bloom 

,• 

with 
...... aick~e 

24 lf!entha Disk 1200 Hoed Herba in Manual 
orispa Yearly 28-)o Harrow Roots 75 8-lo Weeded Bloom with 

· sickle 
====::::::::::: ==- =:.;..: =-===- -=====~=== =-= ~=.:: ::z======= ..:.:: == === .::::..:;::: .:::.:: .;:;:~===:..; =:::;: = .;::;~ =:::::.;; :.;.; :::;..:=:: === :;:::: == :.::: = == ;;::..;:::::; = =~ = ~..::: :::: ...::.:: :.:~ =:..:== 

!!!KNTION z '.l.'WO IIUUGATION PER DA y' BY THE ROWS 

OF EACH Sill IJIES MUS'l1 TAK.B 2oo/5oo g GIIBEU MASS, 

WHICH 'l'O BE DRAYED AT 'l'HE SHADE 

f\) 
~ .... 



Appenui x G 

THE OBBSEHVA'l'IOlrn IN 'l1Il.8 V.ii:GET.A 'l'ION P.rnro.o 

=== ~.;;=:: :.;: .:...: ...: ::...;::..;:..:..=:::: ...::;;;--=.=-== ~ ....; . ..:: ..:~....;;..:: == :::::.= ·.~ :=::-= ·:..:: ··: = ..:_: ·-======= =--= . .: .-:= ; ~= _;..; ::-: .::: ::·.: ==;: == ;....;; :.=-;::...:~ =-= .::.: ;::;: ~ =; ;::_,: ::::;:;; :;.:: ==== :..=-; ~= 

Date Part of the Period of Dote of 1'he weight of 
Uo llotan ioa 1 name Sowing s·prlng In blOOiii plant uaed the the ea1~pl e ~Bk 
==..:: ;:::;.;..::;; = :;..::=:..:;:.: = = ====== .:::.:=== =======-===:::=-= == ==..:: :;:::::; .::::; ;;c;:::;: :;..::;;: ;..::: ==~H~f:¥~~ ~1~~==~~ IX~g ~~n~= "'"' qr~~J:J-= ..:;;: ::q ~~;: 11~..:::: 
1. Calendula offioinalls 15.11 25.11 Plowers Im bloom )oo 

2. Coriandrum aat1vum 15.11 fruits when 5o-
7o% of 
fru ifEa are 
yellow 200 

J: tlatura innoxla 15.11 25 .11. 

4. Hyo~uyuurne niger 15.ll 
5. Matrio,Jria ohamomilla 15.11 

6. Ooimum baailloum 
7. Pap·3ver somniferum 

8. Pimpinella an1sum 

9. Sinapia alba 

lo. Tagetes patula 

11. Althacu rosco 
vur.nie;ra 

12. Oynura scolymus 

15.ll 21.11 
15.11 

15.11 

15.11 21.11 

is.11 21.11 

15.11 21.11 

l'.j.ll 25.11 

Herb 

Leaves 

Flowers 

Herb 

Seeds and 
capsules 

Fruita 

See de 

Flowers 

Flowers 

Leaves 

when appears 
first fruit 
In bloom 
In bloom 
In bloom 
When the 
oapsulee are 
dried 

\Vhen 50~· of 
the fruits are 
yellow 

when the 
plants are 
yellow 
In bloom 

In bloom 

when the 
leE!ves are 
long 25-Joom 

500 

400 

Joo 
500 

Joo 

200 

200 

400 

)l 0 

4 00 

I\.) 
-1.-... 

_J 

. 
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=-= = ;..=:..: = = = -= = ...: ~ .:..; :: -= ~ .=: --:::.. =: ....:; = -.: = = ::: _...,: ..: ...:. .;::;: ::: .:.: :-.: .::: _; = ~ .::: = ::; == _..;: ,;:; . ..;; ::; = :..= :::: -= .; ..: : -=: = = -::: = -= ·.::: -;"'. _ _,; -: ......: :: =-= :: ~ = -= = .-: . :: ....:; ...:: =;: ::: .:::: :.: -= = = .= = ..::; .::: = = -= ~ = :.= = = :.: = = 
Dote Port of the Period of Date of 1.rhe vJeiP'ht of 

Ho Bot an iuul name So•.•1!. n~ -tiprfn~;--rn1J1oom pl ant used the tho ~:...imp!_~ll.$) __ 

========,== ~:: ~==========.=======~:========:=====.====-=-====-===--=== "= ·" = .:..:;:: . .;.l~~£Y:~~~~~~====~~:;y;~~~!~9=~~~~~' :.ld~;.)'.~ 1}~ 
1). Foenicuw vulgara 15.11 25.11 Fruits when fruits 

are yellow 200 

14. Lav~ndulu 
~nsuetlfolla 

13. Meli£:::a 
of fici.nal is 

16. Plan tago 
lanueola ta 

rt. Sal via 
offioinal is 

18. Saponaria 
offio 1 nal is 

19. 'fhymus vulgaris 

2o. Oarum carvi 

15.11 

15.11 

15.11 

15.11 

15.ll 
15.11 

15.11 

21. Digitalis lanata 15.11 

22. Salvia eolarea 

23. fuen tha piperi ta 

24. Menthe crispa 

15.11 
15.11 

15.11 

21.11 

21.11 

21.11 

brown 

.b'l uwers 
with lo-12 In bloom 
cru stem 

Herb 

Leavell 

LeJve2 

Uoota 

Hf\rb 

Fruita 

Leaves 

~'lowers 

Herb 

Herb 

In bloom 
when the 
leuveu are 
2o-25 om 
long 

In bloom 
In tln end 
of 2nd year 
In bloom 

when 35<40% 
of fruits 
9re )'allow 

when the 
leav~e are 
2o-25 long 
In bloom 

In bloom 

In bloom 

Joo 

'.)G> 0 

Joo 

Joo 

46 0 

500 

. l!f>.!0 

Joo 
500 

500 

500 

=;:~= -=== =-=== =...;::..;.===--=== = ~ .====.;; ...::=.: ::.:: ..:.: .....: .= == _; == =-=:.:: -:: ~ : ._;-::-:: = -:::.:: ::..:.: :";.~ ·=-==== ;::;-;;.;:== ==:: ~= ====== = === =::: ::= ::::: = ==..:.:: == :....:..;: ; -=== =--= = == 
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lppendix 1 

LIS~ OF 'l'EAS OF SOME MEDICINA~. AND .AOOMA'rIC PLAN'l'S CUL'rIVA'rED 

====:=================~~=;~:======~=====~:=:~====~=====~;========~======~=~=~=~========::::-==•===~==~ 

No Botanical name Content Therapeutioal effeot Mode of preparing 
=======~==================~=~=================~=~~==~==~=====:========:=====~====~~~=============~= 
1. Calendula offioinalia 

2. Matrioaria ohamomilla 

J. Pimplnella anieum 

4. Althaea rosea 
___ Y_!!£.nlgra 

5. Foenioulum vulgare 

aaponosides 
carotinoides 
flavonoides 

essential oil 
(·o,5-o,8%) 
azulenee, apige
nin 
aaaential oil 
(2-3%) f anethol 

Q3o-9o%J 

muoilegea, tanin 
colouring 
essential oil 
{2-5%), anethol 
(50-60%),limonen 

ga atri tea 
eo7emea, burns 
oioatrizant 

IN: 2 teaspoons flowers 
for 200 ml 

BX: 6-8 spoons flowers 
for 1 ltr. 

antia~ptio, oioa- IN: 1-2 teaspoons flowers 
for 200 ml trlzant, amigdalitee, 

enterooolitea EXa 

·aarminative. !Na 
ant ioolic.;a 

J spoons flowers for 
200 ml --------~--

children: 6-8 fruits 
for loo ml 

adults: 1/2 tsp fruit.a 
for loo ml 

!Na 1 tap.flowers for 
an tibronah1 tics 
oarminative, ant1-
col1oa 

200 ml • ..:... ______ _ 

Illa childrena 5-7 fruits 
for loo ml 

adultaa 1/2 tap fruits 
·~-~--~~~~~~---~~--f..-l§.!.!2noidea for loo m~-----

essential oil antivomitiv, INa l tap.leaves for 200 ml 
(1.5-2%), oitral o1oatr1zant EXa 2 spoons ltavee for 

6. Meliaaa of fiolnalie 

geraniol, linalool, 200 ml 
tan in 

1. ~lantagul~aeolata -- ---mucilages, auoubin, pectoral~ enti- !Na l epoon leavea for 2Do 
tanin hemoragio, ml 

hip art en e ion EX1 2 spoons 1 eaves for 
200 ml ( g~ ... g .... le..,.)._ ___ _ 

I\) 
O"\ 

_J 



Appendix 1 a 
==::==== .::::=.:========= =z====-=~=====~==::=..:::::::::~~::::I === ;:::z ..i:::a:::====== ===~= ==::================J :: =~:::::==~::a-===::==== ::a ::i~ 

No Botanical name Content 11herapeutioal effeut Mode of prepring 
====::::2= = ====s========::::a=-:====== ==~.;.;:: ==== :.;;;.:.::.:: .:::: =~=== ::1~= ;:.::: ~-=-==-..::::1:=.::= === =::=;:=:::s= == =:i =======.:::==.:========:;::::::I 

a. Salvia offioinalie 

9. Thymus vulgarie 

lo. Ca.rum oarvi 

eaaential oil ant1audirif1o, eedativ 
(1,5-2,5%), 
salviol, oomphor, 
tuion 1 pinen 

!Na 2 tap leaves for 
200 ml 

ea sent ial pil ant 1helm1 tio, IN 1 2 tea a po one 1 eaves 
(o,5-21') antiai:.*natio, . · fo.r 200 ml 
eapomoeidee, ont1apaet1o, EXa 8-12 apooms leaves 
oafeio aoid antirheumatio for 200 ml 
eaeential oil 
( 2-4%), oarvone, 
limonen 

oarmiffl tiv, 
anticolioa 

IN: Ohildrcm 1 8-lo 
fruits for loo ml 

adultea 1/2 teas
poons fruits 

-~~~~~~~~~----~~~--~--~~~~--·-~~----~~~~----~----~------~--~----------~----~----~--~--~--~-~---~ 
for 1 o.£__m_l __ _ 

11. Mentha plperita 

12. Oynara aoolymus 

eeeen t:ia 1 oil 
( 2-3%), menthol 
(50-60%), fla
vonoidea, 
polifenolia, 
tan in 

oinarin, 
olorogenio, aoid, 
polifenolea, 
tlavonol!ides 

ant 1.41.are t io, 
ant1vom1t1v, 
ant irheumat 1o 

a teroaoleroae, 
diakinezlee, 
uremia 

IN 1 1 t.e aapoon leaves 
for 2o o ml 

EX: Friot ion with 5 ml 
assent ial oil in 
loo ml al coho! 

N 
-.:i 

IN: 1 tap. 11poon lea"Eee 
for 1 1 in the end 
of 3 weeks period. 
To drink before 
breakfast, lunoh eta 
After 3 weeks 
treatmentml-2 
weake break. 

==============================================~===~=~=========================~=~~===~~====~=~==~= 
IN: used internally 

EX1 used externally 
Every te~ must be prepared in the iniloat.e quantity hot&Nat.Br 

_J 
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Appendix 8 

LIST. 7II m THE QUA;LI T.A TI V CONTENT OF SOME 

==========~;=:=:=========================:=================:=== 
Bota.aical Part of the 

No name olant used Content . 
==:====;===~===================;===:===:===~======~==;===~===== 

l. Colophoeperwn mopane Fruite 

2. Cynara s colymus Leaves 

J. Harpagophytum procumbens Bulb 

4. Peltopho=wn a!rica.awn Cortex 

5. Asclepias fruticoza Fruits with 
(Gomphocarpus fruticoza) seeds 

- steroids + 
- polyura!lida:; + 

- catechic 
talUli!lS ++ 

- anthocyani.as +-

- fla~s + ·--
polyphenols +-

- flavones +++ 
bitter 

caa:.pou.ods -r+ 

glycozades + 
mucilages + 
ta.cni.aa + 
ool~sacharl dee + 

- catechic 
t allll 1.as +-

- polysacharides + 
- mucilages + 
- aol;z:ohenol s __..!!-_ 

et ere ids ++ 

cumari.ae + 

flavones + 
- a.otho.Jya.ains + 

- mucilages + 
- gallic 

t anr.o i.ne +++ 

" - catechic 
tan.aim + 

cardioto.aio 
beteroz ld es +-
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Appendix 8 a 

============================:================================= 
Bot.acical P3rt of the 

No !lame ola.at used Co!ltent ======-====================:================ == .:====: ====== ·=== ==== 
6. ?terocar?Uf! angolensis Cortex 

7. Plumbago zeyla.aica Cortex 

8. Sola.awn inca.awn rruits 

9. Rh.us pyroides Leaves 

lo. Hhus leptodictya Leaves 

ca te chic 
ta!llli.os ++ + 

:!ll thocyans + 

- steroids ++ 
flavo.nol + 
mucila ~es ++ 

steroids + 
esae!'.ltial oil-+ 

- polysacha-
rid.es +-

steroid 
g!ucoalca-
loids ++ 

organic 
acids + 

- polysachari-
des + 

sa po.co z ides + 
all thocya.aina + 
taJllli.DS + 
fa ttz oil + 

- steroid.es + 
catechic 

t allll im +++ 
essellt ial cil ++ 

a.at o cyan1.cs +-
navo.aes + 

- rezi..aes +-
- catechic 

tall 1.as +++ 
anthocyanins + 

- navonol +-
ass e.a t ial. 
oil +-

- rezi.aes + 



Jo 
Appe.ndi.x 9 

LIST 71ITli TI-3 QUA~TIT • .\ TIVE ~ONI'EN·r CF 30:,E 

MEDI·~I~TAL PL.rl~!TS 02 BCTS.,7.AUA 

=============~==================================:::============== 
:Botanical Date of Part ot Activ C'ontrent 

No .name the the pl.all t principles gj(, 
harveatin~ used 

==z=======2=~=============~;========:::=========================== 
1. So la.n um i.ac an um 

2. Harpagophytum 
procumbe.as 

J. Cy.nara 
scolymus 

( cult i va t ed) 

4. Datura 
f'erox 

5. Dat1.1ra 
i..llllOXia 

(cultivatad with 
seeds from 
Roma.a ia) 

6. Datura 
1.a.coxia 

7. Datura 
stramonil.Ull 

8. Sola.oum 
oa.odurifor.ne 

9. Sola.awn 
1.aca.num 

lo. Argemo.ae 
mexica.aa 

11. Rici.nus 
commu.ais 

oc tober 82 

october 82 

oct ober 82 

march 83 

march SJ 

march 83 

march 83 

march SJ-

march 83 

march 83 

march 83 

frtii ts so la sod in o,818 

bulbs 
polyphenols 
( cyna!'i.a) 3, 7 0 

leaves 
flavo.aes 1, 75 

(luteoli.n) 
polyphe.nols o, 22 

(cynari.a) --
twigs 

~lcaloides 
hiosciamin) o,219_ 

twigs alcaloides 
( sco 9 ola min) o,153 

alcaloides 
twi~s (scooolamin) o1 lo7 

alcaloides 
twigs (hiosc iam i.a) o,28L_ 

fruits solasodi.n _ o,781,_ 

fruits sols sodin o.Jfil!__ 
fruits 
(with morph ill 0,08 
seeds) 

seeds fat oil "7 -.,, ,, 
=====;=====~=========================:~===================~~=;=== 

-1 
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==============.;====:=========-=~=;============== ====~=:= = == == 
3otanical Jata of Psr; of ~~2e~~isl 

Jo ~ame the the ?lent oil 
::iarves ti..1:-:- u.:= ed. cl;; 

============================~========================= ====== 
1. Armmisia af:-a october 32 Les ~re; l,JJ 

2. :Jroton S::'atis:;i~ull act; oa.tber ~,.. 

i. 0Ltn6 ~ ... .: -- l:, o7 .::c wd -::;,~ 

J. Cymbopogoo 9lu.~i..'.laiie~ octobe:r 82 -- . 3,2 5 :!.er'J := 
R!:J 7.'Ch BJ iia~bs 0,60 

----
4. Zucalyot~s glabul~s 

(cultivated) october 32 1ou.ng t~·rigs 2,48 
---

5. HelichrJeum zeyheri october 82 ;:erbs o,23 ----,. 
lantana october 8~ He:-bs 2,.:io ':>. camara --

7. Myri tt'.amnus flJbelli-
fol iils oc tober 32 YoLtnz ....... ; _,.. 77 "',., -.;. .;: 2.i.~-

8. Ocimum america.aWR ootober 82 Herbs o,32 --
9. Ooimum can um october 82 Herbs l,ll 

march. SJ Herbs o,92 

lo. Salvia species oc tober 82 Herbs o,12 

11. Tarco.aa.a thus camphoratus october 82 Herbs o,54 ---
12. Lippia rebmanii march 83 Twigs 2,5o 

lJ. Mentha longifolia 
(cultivated.) march 83 Herbs 1,61 

14. Ro emari.aus offic i.aal is 
(cultivated) march SJ Twige l,oo ---

15. Ta~ete s mi.au ta march SJ Herbs .o, 7o ----
16. Thy=ua c1tr1pdora 

(cL1lt1vatea.i march 83 '£·,yigs o,~ 

17. Oci=uo basilicu~ 
(cultivated with z march SJ Herbs o,91 
seeds from 
Romania) 

====~=====~=====-===-== ==== ====:::..;;;..:-========-===-=====:;~-==.::===-= == -
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1'10 Quantity 
================= =============== =::::=:::;======:::;=..=:==:;= ==~ =--= 
1. Appar3tus for ietarmi~ation of esse~tial oil 

(Lighter than water a!ld. iiaavL~r th<:m Hat er) 4 
2. Vacuum pU!lp aseembly l 
J. Di3ital Vensimeter l 

4. Ji3ital Pola.r-uetar l 

J. L.sboratory cooler for ·.vater cLr~~ula~i:J.n l 
6. PH-Meter 1 

7. Mecha..aical stirre~· (s3itatn?:) 1 

8. ~ic~oburettes (lo :nl) lo 

9. 3urettes (25 m.l) lo 
lo. Labom tor:r centrifu5e 1 

·11. Round bottom flask (100-250 ml) 25 

12. A~alJtical balance 1 
13. DrJL'l6 ~1 t ove 1 

========-=-===.::::==.:.;==============..:==========;::=======..== == = ...::==~=== 

::2ot al est i::a te.i co:: t i.:icl !.lii.n3 

lo% for tr~.a.=;io~""t ••••••••.•.••. JS $ lo.ooo 



-----~ --- - ~- ,..-- -

.34 

. ·~ ... "'l __ 

================:=======-====:=======.::======.; :.====~;;;.;=-====..:.= --= = 
=~g==================~-~=~-~=======================-~~an~£~I._=== 

l ~~tractor (percolator); Jap.Jo-5o l 
~aterial: Stainless ~teel 

2 Extra~tor ·:;ith mecha!lical atirrer (ggit.stor) 
at a~mosoheric oreseure; Js~.loo l 

- ~at~rial: Stainia=~ 5teBl 

3 ~anual Filter Press; Ca9.Jo k6 

4 Concentrator for 9xtrscts ·;1ith vacuum puw9 a~d 
refrigerator; Cap.2o l; 3lactrical ~eati~3 

material: Stainl:ss steel . 
5 Distilator for as~eotial oils ~it~ rsfri~~~ato= 

• fl~:"'e.ati.::i llaesel an:l ·::ooJ.e.:i (el9c trical)-l:ea ti.a.;;; 
Cap.25o 1, material: Stai~less steel 

6 Receiver and sedi=entati~n vessel for extr3ctio~ 
.solutions; Ca~.5o l ~aterial: S~ainless steel 

7 3alance 3-loo kg 

l 

l 

1 

l 

1 

1 

============~=======-====~======================== = == ==..: ==== 

~otal estimated cost includias 

lofo for trans~ort ••••••••••••••• US $ 50.000 



-__________,- -- - - -- .. 
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2. ~~.2.~'Cleoi - GNJP - J.a.~. 

J. ~=-~enata van Hoval - u-:-:-~p - J!'Q. 

5. Mrs.D.T.·:£ibo.ae - Principal I!'li~:etrial Officia:- (:.:.c.:.) 

6. Mr.Klaus Eder - Senior Induet:-ial Of:icier (:.:.c.I.) 

7. ~~.Dr.1_S.~oeti - Minietry of Healt~ 

Research - Sebel~ 

11. ~r.Dr.Tabe Tiatefilo - Ecologist, Mationsl I~etitut for 

Research 

12. Mr.Fra!lk Taylor - Dirac tor "Veld ?:::-oducts Research" 

13. Miss Helen Moss - Botanist "Veld Pr0ducte Research" 

G&bane 

14. Mr.llllpha Mmopi - Botswana Develop.Corporation 

15. Mr.S.Ketlogetswe - Director Import, Export and 

Ge.aeral Age.ate 
• 16. Kr.Derek Medford - Director Botewana Technology Cantre 

17. Miss Dr.Christine Sydes - Biology·Departament, 

University of Botewana 



J6 
.~ppend.ix 14 a 

18. ;.Ir.Alec Ca::;:i9bell - Director of th.a iTatio!la l i..:u::e!l:::i 

19. r.Iiss ~a.aa.oa Laf~o.i.co - Central :.Iadi.:al Sores 

• 
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EA s r~~r .-t?:n CA 

B:i J .i.i. 7/a t: a..a l ::. ~ .Bre:-/ar - 3.!'a.aJ:;ii:rk 

~.and S.Ltvi~gstone Ltd. 
~dinourg.h ~rnd Lon·ion, 1952 

2. rR"i\ES o~ SOUT:~~:filr A~RI~A 

By K.G.Palsrave and a.B.Dru::u..:nofli 
C.Struik Publiscers 
Cape fm1.n -Johanesburg, 1977 

J. H.A~iDBOOK OF BOTs·:;A:TA ACACIAS 

3y J .·rimberlake 

Z.As:rs:ur Bo:rs·.1.~:a 

By E.J.~oodllard 
University College ~f" Botswana 

j • .Z:Ul1G3 ~i\iT.AG:::.I~iT liAlIDBOOK ?Ort BOrS7lA:rA 

BJ L • .iie.ndzel 

r.Ii.::istry of Agricu.lture, 3ots•N::ia3, 1331 
6. A HA:\DBOOK 0§ ~OLlXmr GR:s ss:=:s r:r 3C~s·:rA:;.i\ 

By D.I.Fi9ld 
Mi.aistr/ of Agriculture, Botswana, 1976 

7. A HANDBOOK OF B.ASIC 3COLOGY Foa 3..ANGZ 1IA~TA:Z:::...:::r:r 
Ili BO·:rS'JA:rA 

3y D.I.Field 

Mi~istry of Agriculture, Botswana, 1978 
8. POISO~mus PLAli'J~S O.E' sou·ncai.1' -~FRICA 

By J.Vahrmeijer 
•rafelbarg, 1982 

9. ?LA~as POISONOUS TO LIVES~OC-4': nr BOrS':IA:TA 

By Pearl D.Motsepe 
Gaboro.ae, 1982 
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