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LHIR0USTION

Phe “epublic of Botswana regpresents a larze territory, of
582.000 kmz, wita an elavation oelween 500 aad 1200 =, which is
composed in the biggeszt part of the Kalanari desert. Tze populs-
tion of the country is very raduced (1,72 inhabitaats/xm®) and
the majority is concentrated in the most favorable pedoclimatical

zones, situated inm the Zastern Region.

The territory of the Repudlic of Botawana consists of largze
areas of savannah forests, table-laands, hilly regions and Ckavan-
go delta in the North. This territory, characterizated oy very
different pedoclimatical conditions, is convered with a varion:
flora in which we find many medicinal and aromatic species which
are not used yet. Many species are used by folk medicine z2ad some
of them are exported (Earpagophytum procumbens).

I. NATURAL RESQURCE

> 2 g e e e s e e e =
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l. Spoafaneous flora

The informatioan in tkhe report is bazsed en:

- the UNIDO —Expert's own experienced obsa2rvation during
the previons and present trips (ln Tasabong, areas North of Gabo-
rone, Lobatse, Kanye, Molepolole, Moshuoa, Mmankgzodi, Manyana);

- on conalderable literature sbout grasses, herbs, trees,
shrubs and poisonous plants growing in Botaswansa;

- and with assistance from Hr.Kwerepe (Bcologist - Minis-
try of Agriculture), Miss.Pearl Motsepe (Botewazna Azriculture Cok
lege) and liss Helen Moss (Botanist - Veld Products Project -
Cabane) . '

The UNIDO expert found that in this country there are 3
groups of medicinal and aromatic plants.

l.1. The first group includes 12 medicinal and armmatic
species growing in sucficient quantities in the spontaneoss flora
of Botswana (Appendiz 1).

It is boesible to used directly thes. medicinal and
aromatic species because they were studied- ind they were recognized
by infternstional pharmacepoeia.

1.2, The second group includes 42 medicinal and ammatic
species which are groving in the spoataneous flora of Botswana, used
as folk medlcines and which aust be tested from therapeutical point
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of wiew. These speci2s could substitute the species of the same
geaus walch are recognized by international pharmacopoeia, but
which do not occur in Botswana. (Appendix 2).

These group orf plants have been insufficiently or
are totally untested, but there are relianle imlicatiom that
some of them are valuable from %she pharmaceutical point of view.

The gtudies nave been atarted with some wild spe-
clies:

- Balanites aegytiaca - for solasodin - f> carti-

costeroide hormons

- Solanum incanum - for solasodin - for corticos-

terolde hormones

- Argemone mexicana - for morphin - sedative

- Agglepias fruticosa - for glicosides - cardiotonic

l.3. The third group includes 29 medicinal and aromatic
species growing in the spontaneous flora of Botawana that are used
in folk medicine and which must be tested for therapeutical va-
lues.

Many of these species have a content of alkaloldes,
glicosides, flavonoides and it may be possible to used them far
pharmaceutical products. Soma of them contaln essential olls and
can be used in cosmetics, perfumes, soaps, toothpastes and in tke
detergents industries. (Appendix 3).

Koat of the indigenous 3obswana plant species inclu-
ded in thia report can be harvested in commercial quantites for
the preparation of the pharmaceutical products and tp obtain essen
tisl oils. .

le4. Samples of plants

In two months the expert collected 27 ssmples of me-
dicinal and aromatic plants which are growing in the spontaneoss’
ard cultivated flora of Botswana.

Same of these samples were analized in the phytoche-
mical-laboratory of the Medicinal and Aromatic Plante Experiment
$tation and in the laboratory of the Faculty of Pharmacy in Romag-
nia.

2. Cultivated flors
2.1. Medicinal and aromatic planta are not deliberately
cultivated in Botswana for medicinal purposes but certaln species
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of pharmaceutical importance are cultiva ted for decormaiive and

other purposes, for example:
- Vinca rosea (antileuchaemia) which is cultivated as

a decorating flower.

- Bucalypotus zlobulus (antibronchitis) which is cultiva-
ted for wood, and

- Capsicum annum (antirheumatic) which is cultivated as
a splce plant.

2.2. The expert brought and handed to Mr.Kwerepe 28 me-
dicinal (Range Ecologist - Ministry of Agriculture) and aromatic
gpeciez cultivated in ZSurope. Of these, only 24 species were sownd,
because the pice land allocated (im Agricultural Station Sebele)
for this research (under irrigation conditlons) was to small, ha-
ving only 17 m long and 9 m wide = 4 square meters for each spe-
cles. Of the 24 species sowed by the expert only ll species were
noted to germinate before the departure of the expert (27.11.82),
but the return of the expert, for the =eccnd phase or ~the miesion
(15.03.83), only the following 4 species were in well established
viz. Datura innoxia, Ocimum basilicum, Plantago lanceolsta and
Althea rosea var.nigra. Concerning the others species: Hyocyamus
niger, Calendula officinalis, Salvia sclarea, Tagetes patula and
Cynsra scolymus the expert observed that most had died,though only
2 or 3 very small plants were surviving. (Appendix 4). This situa-
tion was caused by the prolonged drought and incorrect and insuffi-
cient irrigation (the pump Zor irrigation was brocken down two
weeka — Mr.Frederik Morwe). Unfortunately Mr.P.Morwe failed to
record certain observations which were requested by the UNID .
Expert. (Appendix 6). '

3. TRAINING OF LOCAL PERSONNZL
del. Por the soontaneons flors

During the trips, to harvest the sample s, the exper
was accompanied by Mr.Kwerepe, Miss Helen Moss, Mr.Motshwara Lemo
and Yr.T.S.Mollentze. In addition the expert went in the field
where he taught Mr.Motshwara Lemo (Gaborone) and Mr.T.Rara Matenge
(Prencistown), accompanied by 2 filed assistanta, concerning tae
methodology of mapping 3snd quantitative determination of medicinsl
and aromatic plants which can be harves_ted annually.
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tbodolosy, tranclated ia 3aglish, w3zs zeaded, o
try of Azriculture) oa tn: dspzriure

The =zx32rt tozhn
carried zut the following
- z0il preparation, rawmariinzy snd sowing of ftke 24
species af 15.11.1382. ‘
Ths expert preoarsd aad agaded to L»,F.liorwe dor {o nis

collacom for, lir.Andrew Moroko , the following:

- the mzin elementé of cultivation tecknology
(Appendix 3);

- the observations to be made curinz the vszelafion
period (Appendix 6).

- the expert 2lso preparad aad presented a dccumeant on
the mathod of ;repéring 02 teges of come cultiwied me.iciml and
romatic plaats. (Appendix 7).

4, LABORATORY SSTIVITY
4.1. Por the medicinal olants

The samples, colected by UNIDO - Expert, were anali

by Chemist Anca Hnagiua snd Chemist Rodica Lupeanu of the Ledicinal
and Aromatic Zlsnt=z 3xperimenat Station - Fundulsa and Prof.Liviu
Ciulei and Dr.Albulescu Doina of the Paculty of Pharmacy - Bucha-
rest 1in Romania.

The qualita tive conteat (App2ndix 8) indicates tae posibi-
1ity to obtain substances, some of them very important for pharma-
ceubical industry for instance: steroids, flavores, polyphenols,
polysacharides, rezines, tannins a.s.o.

The quantitativecontent of some me iicinal plants establis
hed 1s accepted or superior comparad wiith the =zinimum content indi-
cated in the technical literature (Appemdix 9).

4.2, For the aromatic olants

The most of the aromatic plants have gnod or very good
content of essential oil. (Appeaiix lo).

The lower content of essential oil in some of trme samples
could be explained by the unfavorasble period in which the collec-
tion was done.
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opportunity to ideatify some z2tive crincislas useful for ta2 ohsr-
naceutical oroliucts iadustry and the esseniial oils wizisz ar: re-
commendad for the pharmsceufical oproiucta %00 =2 Zor the =oz2s,
coemstics 3ad deterzent izdustries.

~

2. There are not data avallable for thz quantisy zand
quality of medicinzl and aromstic plants £ u
which can be harvested annusglly witkbout 2is A
system. Soxme 1aformation about quzatisy of some m2diziaszl
matic species, caa be oStained from Sihe 2iaal rapo
Halzn Moss and Mr.F.Taylar. Kiss delen Xosze establishad tha dead &
and diratribution of thas amost zpecizs iacludzd in 6
polnts ol tha zoss important re3ziones, during asous 13 zoxdha jpe-
riod. (4ppendix 11).

3. There is not any orzanization specialized in ths ex-~
ploitation o the spoatzasous flora, la the iantroluction In culfure
of new meilcinal and aromatic speciss or ia the processinzg of za2dii-
cinal plants for ppasrmaceutical purposss, a2xcerting "Veld Products
Project" recently rezszarched by iir.frank faylor.

4. All e iicines ani pharmaczuticzal prodnctz prepiarsd oy
melisinel 3nd sromatic plants are lmported (tincture of cspsisuz,
tincture of stramonium). _

5. There is not special laboratory ormznized Zor the stu-
dy of meiicinal and.aromatlic planta,

III. RSCOLMENDATIONS
IIT. A, 203 _LINISTRY CF _AGRICULIURI
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.1l. I recommend to the Ministry of Agriculture to gset uo
a unlt spagialized in the valoriszation of meiicinal and aroaatic

glanté.

The main objactivez of thiz uait have to bz the follo-
wing:

- 1dentification of thae valuadlsz
gpontaneous f{lora of the country;

in
O
W
o
.—h
w
n

srowiaz in tie
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narvestau. Fearly without diszfurviag Shs zcolo3ziczal zystaog
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Tns main objectiv
wing:

- to nave 3 collection of medlcinal and arcastic zzecies

X

i
wolsh are growiaz ia 3otswana, recogaized ani nonrecogailzel 3y
Internasional pharmacop 2ia bui used

ﬂ

- §0 nave leszonz for shuls

as
tudy, aoout medicingl 2ad aromatic plunts;
- to nelp the specizlized ugit froc Sike wizistzr o
agriculsure ia ideatification and evsluation of taes quaatitiss
of pl2at (to use $ae studants during aolidey periad).

3. I recoammend to the Liaistry of Azriculiuwrs, throug:
Departamaan’ of Azricultural Raszsarch (S ,02la), o orzanize ths
Azrobiological Res2arcn for cultivaiad flora.

The main objectives of this unit have %o o2 tas folb -
wing:
- b0 maintain g collsction of mediciasl aad aromatic
plants which do not zrow im Botswans (50--loo mz);
- %o try to infroduce, ia culfure, the amost importmt
and necessary species for Sotswana.
III.B. EZOR MIJISTRY OF COLMERCE 4¥D_INDUSTRY

I recomwend that the "Veld Pro:ucts 2ezearch®(ragentely
researched by lr.fr.Taylor) chould davelop tais sroject m
medicinal and aromatic plants.

The wain objectives of tais unit have $o Gce thaz follo-

Wing:




- to orgezaize = zeduors for ths narvert of fhe usalul
sarts of tia2 plsat zad thsir coaxitiominz as well 3s tas Granszport
- fo coatracs soo2 calfivated ma2iisziazl zau 2amaasis

'O
2]
(&)
f
1S
Q
(1]
3
[ap
[V
E W
[¢]
1"
|
ct
'—J-
Q .
W
'—-l
‘3
3]
O
£
$5
()
<t
{1}
~~
cr
.—‘l
23
[s]
ct
(0]
"
-
{
..+

3
{

I1I.C. FC2_uIUNI3TzY OF EZAL

I recommend $o the Liaistry ol Health to sav ud 3

Reszarch ladoratory tc stuldy the meiiciasl =2ad amzztic »lan&E aad
the all oroiucts wads Jy "Va1ld Products Projeci".

Ths amgia objectivesz cf fthis unii za
wing:

- to maka, the oxytockhemical azalysiz, for every glaat
products (leavesg, harbs, flowers, fruite, bulds);

- to ms<e the opnarmaceutical analysis T evary final
orourcts preparsd oy "Vald Products Projsci";

- to study the folx meiicine.

The great majority of phytochemical anslysis zethods
are described in pharmacogeela.

p o
X X
SACH ONZ OF THE nAITICHZD MIJISTRYS MUST TO INSURE IU3
10CAL_3PsCTALIST (1-2 BOTANIST (8) OR BIOLOSIST (S) AND 2-3
CHEMISTS OR PHARKACIST AND THE NEGESSARY SPACE ¥ITH WAIZR,
ELECTRICITY A.S.0.

z X
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ITI.D. S04 _Ua10C

1. Io orgazaise tae Sraininz orogracmesz (3 nontas) i

a
try with large experience ia the walorization o melicinal snc

romasic planis, for tas local snecialists, wko will work ia the

Tield of medicinal and aromasic plznts valoriustion =28 Bbola

or agronomist, snalyst (gharmacist or chemist for cheamical dasem

nationg) and technolcgisg (pharmacist or chesmis aramd

of medicines based on mecdicinal aand aromatic plan
2. Lo equip with the ainimum snd indiznznsabls 3

L)

o
analysis laboratory, thaf will be sef up withain tae Linistry of
Healtn. (Appendix 12).

3. Assistance of an international e
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Z3aize tae researca laporadory and to trsin $ke local Jsrsonns
$0 carry oui the chemical defermiaztioas o
a period of 5 month.
4, To ensure the nsceszary equioment 7
digtillery aad the indisoensable aosnaratus & ai
cal oroducts from medicinal and zromstic pla ts. (Appendix 13)
e

i
re ohannacan ti-

to supervise tae er-utlon,mounting and LnSuallation of ftke disti-
llery and pharmaceutical equipment and to train the local perso-
nnel to prepare pharmaceutical products based on medicinal amd
aromatic plants, for a period of 6 month.
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Appendix 1
List of meiicinal and arcmatic glants srowing in
suificisnt quantites in $the sgontansons and cultivated flors
and recognized by inftsrasivional snarmacopoelia
============:====:=========:=’.;==:==========::‘—‘:.::.':::::::'—‘::2‘—:::::::—72
Part of the Distribu- Zxtanft hergpeu-
7o Botanical name plant used tion quantitye Coateat ftical
M eSS e ms fcEeSmCmomm—emco< U - 4 4 -1+ 2 S
1 Acacia N-o S.q- arabinic To prepare
senegal gum Gnazi M.q acid onariaceu-
{(arabinoz) tical
enzine oroduche
2 Capeicum cultiva- capsaicin,rzvulsive
aoum fruits sed - capsantin, rubefiant
capsarudin,antiracu-
acids za tic
(ascorbic,
malic, ci-
tric
vitazine
(81, 35)
3 Chenopodium S.q- escent i2l antikeamin-
ambrosioides  herbs Moq oil thic
3scaricdol
4 Yatura leaves cultivated i.qg- glcaloides nervous,
innoxia (herbe) lands, 3.q (scopola~ dazoresgsaat
v ' widesorzad mina) sntizpzz-
-3 modic,
Botswana antizar-
icinson
5 Daturs leaves cultivased L.g- slcslaoidss nervous
s tramoniuc (herbs) lands, B.q (atrooine, danrsssan
widespread nyoscyarianz,snticzpzz~
scopolamina) modic,
anféipar-
xiacon
5 Zucalypthus cultivated S.q 2geansisl zasioroa-
zlobulus lzsves ol caitdis
eucaliptolis
pinensz,can-~
fane, ter-
zineole
7 Earpageopaytum Sandy; iliq- - intirsuna-
procumbens bulba colls 3.q thic
aatiduso~-
2ous




= :“:c_r_:-a,;a pi;;’ﬁ‘.l:?«. ans ;T:: A
s23lara2 bulos - - 2Lz
zniilsums-
PSR
3 Cclilmum 2zsensisl anzlzoiis
czaua farbs Rivzrinz S.q ol z2.oulac,
{zamonor) za5irsuma-
-y "3
lo Ricinus Disturbed fat oil, surgative
commuris geeds ground B.q triricino- soap,
All over lein, iadustry,,
Botswana ricine, airolane
ricinice, oil
lisaze
11 Strophantus Woodland - hetzrosi- canilofo-
kombe seeds des aic
cardifo-
nics
grophan-
tinin)
12 Viica alcaloides zafilsu-
rosaa Cultivated V.s.q (viacalau- zhaealis
(Catnaranthus herbs soblasvial
ros2uz)
(cultivated)
Lezand: 3q = ois gquantity
liq = medium quaatisy
Sq = 7

snell quantif
very small quantity
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Apoesadix 2
List of zZediciagl sznd sroxatic plgnss whica

are Irowing in ftze spoaftanaus Ilorsz, ussd Jy Loli z=alis iae

and which to 22 $ssiel froam tharasauiicsl goiabt of wviaw,

\to substitute the specizs rzcognized by internatiomal

pharmacoposia)
Distriou- sxbanst Subztituts Active Ja2rageu
40 3otanical aname tion quantisys ol she oriaciplzs Silcsl
e _ znecies . ____ __ ailes &

1 Alze Wide-spread S.g-M.q Aloe Lferox tonic-
nmarlothii zeaus z%omachic
Bloe rubreolsta S.q-i.q Aloe vara aloe-smoaol lzxastivs
Aloe zoinossa Ke Aloe perryi sloin ourzztive

acids(cuua-
riv blaa_.lu ]
305?10;
Aloe z2brinag Leg.
2 Andropogon Cn znallow Anliroposon esz=2nfial ¢ Somazchic
agolactaas zolils d.q aarduz oil csromina-
(zeraninl, 5iv,
cltronelsl) saf%izozs-
2odiiz
3 Argemons Dizszrbed Papaver
nexicane ground S.q somaiferugz zorpanine g2dgtiv
Argsecone S-a 3ad I
subfusiforzis Bosswana iy q
4 Artenmicsia Throughout Aptzuizia zznbonliasz, 2ntizal-
afra Sotswarna Seq clas zsceatial =zintic
(oil,
¢lneol,pinzg,
Sarninzol)

5 3alanites Woodland, V.S.q Solaaua solasodiines corticos-

aegintyaca riverine ‘laciniatux fzroides-

5 Cazzla abrus C.aoraviats: MN.q Caszia 2modl 18, laxativ

" abreviata Z.50tswana anzuztifolia reins, ourzst iv
" bilensis .ooded zgrasc- Cazsla cenozid 4
" falcine- 1land acutifolis <cenozid 3

lla
" italica
"eirkii

ce.italica

woodland S=

n obovatg
7 Cymbapozon In z3vans Le.q=B.q Crmbooozon esz2atlal csrminativ
excavatuz- grassland L citratus oll snt¥ispac-
Cumbapozon areaas lh,q (citrotelsl) modic

pluriaoidez




Slztribu- “xtant Suossisuass achiv: Insrzosusi-
<0 Scfazical asze ion auansisys ol sz oriscialszs sal
spesizz sif228:z
3 Jioscoras weG Jiozcorz2a soriicos -
wuzmsatorum Jorzzis polyabacays 2iczg=2aiss fs.oilzz
Jloscorasz
sirsl il
9 Zugikorbia Jhokta - Suphiorbia a3rvous 32l
dandslzdorux dizerict reziaifarzs  =uozorsoan caxdisc
" nateropohi;lls - ziizulaas
" iagens S.q
" tirucalili L.q-3.q
lo Gonphaucarpus Zhrougaout Dizitalis lzaasoziiz cariiofozic
fruticosus Softawana 3.9 l3nata Ay 3, 0
(BAsclzpiss Dizitalis ourpuras
Sruticosa) purpures zlisozide
A, 3
11 dypnaans diveriae L. Praxiaus mannitol
Jz
oznzuellensiz cifez ornus rgaosa urzasiv
" natalsncis
2 Lobelis zlany Se cali zlcslzcilsz UCrzafaias-
12 Lobeli Pzlanje ~“ogalis 1 3%zia
erirus inflata (loseliaz) sztizulznas,
sntizszatic
12 Raus zlauca R.benul- Vi3.q Rhus gssrinzeas,
" lanceaa nervis: S¢q=k.q aromatica tannia dezinfeciant.
" leptodictya : SegQ-ieq pemos 5abic

" marlothii Mixed S:q
1" pyrolies woodland @ l.q
" tenuinervis 3.q

n

14 Sslvia Rivarine V.:zg Salvia 2zssatisl carmiaztiv,
africana offlciaalis oil desinfactan
(tuion,
33mNaor,
borneol,
tuiol)

15 Solanum Disturbed Solaaum golasodine
incaaun gites B.q
" panduriforme S.q

sorticoz-
lacinisgtum teroide:z i

15 Strychnos Strychnos to ralax the
cocculoides Wooded S.q castelanael curarine musclas
grassland . (La suzgery)
" madagascari- - otrychnos
ensis toxifera curine
" puagens M.q Strycanoe
gubler
" spinoss lieg
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Part of thze

;2=2°;§§%§§l=§§:2= .==c2130f8 used _ Compositiem ____ use Ior . __
1 Adansonis lzaavas -gscorbsic, drsen sery,
dizitatsa Saeds tartric, 3strin;eu4,
fruidcs citric, ii apao‘vt-“,
bari malic acids axg2ciorgal
-mucilaze,
proteinse,
adansonia
2 Baunninia
patersiang tuberous -tamin zalactazosge
(3.m3cranths)
3 Colophospermin seeds sychilis,
mopane leaves -tancin ourgativ
4 Combretum antischistosomia-
SDe fruite - ~ eis
(bilharzioses)
anfBimalarial
5 Conyza =p. leavas -eggential oils fever, cold.
coughc
5 Croton -gagsential oil fever, rheuma-
gratissimus leaves {calamus) tic, dropsy.,
crotin pleurisy
7 Croton
magalobotritis bark -toxaloumin gntihelmintic
8 Elephantorrhiza
burkei root bark - gstrin=nt
9 Gloriosa -superbine
superbs root stock 8loriosine -
to substitute
colchicine
lo Helichrysum -aggeential oil
zeyheri herbs nelecrysin -
11 Hibiscus leafy antischistosomia-
furcatus stems - ala
(bilharzioses)
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30 Sofbanigzal name _ _olant used _  Compositiob ___ __usesor . _
12 Iboza
brevispicata leaves -aggential oil -
13 Iboza coughs, stomachic,
riparia leaves regsential oil dropsy, expectorant
ague
14 Jatropha "blood purifiern,
zeyheri _tuberous =5anin .purzativ, neadache
15 Lantana -essential oil coughs, colds,
camara leaves (citral) rheunat iem
lantanin
(lantadene)
16 Lantaua -gasential oil bronchid
rugoza leaves lantanin a?fection,
Zalactazoge
17 Lippla -gggential oil coughks, colds,
-javanica herbs (ocimen) measles, urticarisa,
mglaris, dysenterie
18 Lippia -eggentigl oil stomachic,
scaberrima herbs (lippianol) tonic,
naemostatic
19 Lippia
rehmann;V twigs -eggential oil
20 Myrothamnus colds, backache,
flabellefolius sumitates - haemorhoides,
dys.menorrhaas
21 Notholaera -eggential oil
eckloniana leavea sterols, colds
tannine,
f£la voooides
22 Peltophoum _ antihelnintic
africanum root bark -tannin diarrhoeas
dysenteries
23 Plumibago Jeaves ~aggseptial oil antileprosy,
zeylanica roof plumbagin rubefacient,
vesicant,
diuretic,
suderific
24 Pterocarpus seed -tannin to inflamed
angolensis root muningen skin, gonorrhea,

intestinal worms
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4+t -+ 5 3 0 3t e B
Part of ¢ Folk medicine
w0 3ofanical name___plsnt used  Compositionm _ use for ___________
25 Securidaca -methyl salicy- antinelzintic
lonzgipedunculata roots late
saponins,
tannias,
2lucoside
26 Sesurinega leaves antischistosomiasis
virosa twizs -
27 Tagetes -egsential oil
ainu sa herbs carvoxn, -
linalol,
terpene
28 Tarchonanthus -agsential oil headache,
camphoratus leaves camphor venerege diseases
tarchonylalcohol gsthama,
bronchitis
29 Ziziphus antischistosomiazis
mucronata roots - (bilharzicses)
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r ; S - T
Foeniounlum | Gynarsa Lavandula ' Mellissa Plamtago | Salvia Saponaria | Thy mus
offiocinale | socolymuse anguetifol a off:l.oina].l.T laoceolata|cffiolna lig offioinalis | vulgaris

18 17 19| 20 21 22 23 24

D S o o
Althaea ‘Mentha Mentha Salvia Digitalis| Carum Tagets s | Sinepils |
roaea oriapa yplperita aclarea lanata oarvi patula alba

16 15 14 13 12 11 lo 9
I 1 N P S

1]

L | Lo
Calendula |Goriandrum | Datura Hyosoyamus |Matriocarigq Ool mum Pg)aver Pimpinella |
officinalia| sativam innoxia niger Lhamomllla basilis um| somniferum | anisum

1 2 3 4 5 6 7 8
.’-— o T |
' R SR

" TRRIGATION PIPES AND
EUGALYPTHUS TREE

SOWING: 15.XI,1982

C,5 m

0,5 m

l,o0m




Appendix 5

LIST OF MEDICINAL AND ARCM\ 1'I0 SPEROIES RECOMMENDED TO BE
INTRODUGCED IN CULTURE
THE MAIN ELEMENTS OF CULTIVATION TECHNOLOGY

a::======;===========a======:==============================x============:==:===a===============m —— -3
Botanjoal Period of SOIL WORKS SOWING Main HAR\E sT __
No name vege tation onghIng Before Quantity Dleftanoe Depth tehance ar anner of
e e . Depth(on} Sowing ___(xg/bs}___(on -=a={00) Works ____the o plant__ Horve tirg_
1l Calendula Disk Hoed Plower Manual
officinalis Yearly 20-25 Harrow 6-7 50 2-3 Weeded _
2 Coriandrum Disk When Manual or
sativum Yearly 20-25 Harrow 20 25 4-5 Weeded 50-To% of with
frults combine
are yellow
3 Datura Disk Hoed Herbg when Manual
innoxia Yearly 28-30 Harrow lo 5o 4-5 Weeded appears
firat fruit o
4 Hyosoyamus Disk Hoed -
niger Yearly 20-25 Harrow 6 50 1-2 Weeded Leaves Manual
5 Matriocaria Disk Hoed ,
chamomilla Yearly 15-20 Harrow 4-5 25 o0,0-0,3 Weeded Flowers Manual
— Roller : —_—
6 Ocimum Disk / Hoed Menual
basilicum Yearly 20~25 Harrow 4-6 50 1,5-2 Weeded Herbs whit the
Roller gickle
7 Papaver Disk 5gxlo-15cm Hoed Seeds and
somnlferum Yeariy 20-25 Harrow 26e3 Between 1-2 Weeded the Manual
Roller Plants Capsule s _
8 Pimpinella ‘ Disk Hoed -‘When 5o% Manwm 1
anisum Yearly 20-25 Harrow lo 50 2~3 Weeded of the whith the
Roller frulte are eickle
Yellow
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HARVEST

Botanical Period of

SOIL WORK

SOWING

Main

_—

name vegzetation Ploughing Before Quantity Dietance Depth tenance Part of Manner of
S — ) -1 1 (€11} ==§2§;.95::=$1§§4§§Légf;';::::igm:L::ﬂgg’;g::=£_1.E=:géafgg;:!}g ryesting
9 Sinapis ' ' Disk Hoed When the Manual or
alba Yearly 20-25 Hariow 1o-12 25 2-3 Weeded plants with
: are combine
4 Yellow
lo Tazetees Diek 4-5 50 1-1,5 Hoed
patula Yearly 20-25 Harrow Manual ' Weeded Flowers Manusl
Roller a
11 Altheq, rosea Disk Hoed
var.nigra Perennial 28-30 Harrow 6-8 15 2-3 Weeded Flowers Manual
12 Gynara Disk Hoed
scolymus Perennial 2B8-30 Harrow 4-5 15 3-5 Weeded Leaves Manuagl
13 Foeniculum Disk ' Hoed  When in  Msnual o
vulgare Perennial 28-3o0 Harrow 8-lo 75 2-3 Weeded. the fruits or with n
: are combine
. Yellow
‘Brown
14.Lavandula Diek . Hoed Flowers Manual
snzustifolia Perennial 28-30 Harrow Nurseling looxfo - Weecded with with
lo-12 ¢cm elckle
gtem
15 Melivsa Diek Hoed Herbs in  Manual
officinalis Perennial 28-30 Harrow 8-1o 50 0,5-1 Weeded Bloom with
Roller , gickle —
16 Plantago Disk ' Hoed Manual
lanceolata Perennlal 20-25 Harrow 5-6 50 0,5-1 Weeded Leaws with
Roller ‘ gickle
17 Salvia Disk Hoed
officinalies Rereanial 28-30 Harrow 6-8 15 3-4 Weeded Leaves Monwil
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Period of-

Botanlcal SOIL WORKS SOYING " Main HARVESGL
Ho nanme vegatation PloughTng Belore ?uantity Dicstance Dapth tenance Part of  Manner of
emmmmusss assss==masoza==-D0RER(CM) _ Sowing _(kg/ha)_ __ (cow).__.(ow) works_ . the plant Hamvesting _
18 Saponaria ] Dick Hoed Roote in Manud with
officinalis Perennial 28-30 Harrow 8-«lo 50 2-~3 Harrow the 2nd - epade
year
19 Thymus . Dick 50x20 Hoed derbe in Manugl
vulooris Perennial 28-30 Harrow Nurseling with - Weeded Bloom with
2-3 gickle
plants -
20 Carum Dick Hoed When Manunal
carvi Two years 28-3o0 Harrow Weeded 35-40% of with
Roller 4-6 50 1,5-2 frults are sickle
yellow —
21 Digitalks Disk Hoed Manual 8
lanata T'wo years 20-30 Harrow 3-4 5o 1-1,5 Weeded Leaves with
Roller ’ _knife
22 Salvia Disk Hoed Manm 1
eclaresg Two years 28-30 Harrow 6-8 75 2-3 Weeded Flowsers with
' aickle
23 Mentha . Disk 1200 Hoed Herbs in Manwl
piperita Yearly 28-30 Harrow Roote 75 8-10 Weeded Bloom with
’ slckle
24 Mentha Disk 1200 Hoed Herbs in Manual
crispa Yearly 28-30 Harrow Roots: 75 8-10 Weeded Bloom with
===:=;====::==::::===:=== R RS N NI N I S S T S S I N T S S RN S R S ST NS S TS IS S S IS SIS S SIS T S IS IS = s BiC}gle_ S ===

R LR - P - R N

ATTENTION: IWO IRRIGATION PER DAY BY THE ROWS
OF EACH SHECIES MUST TAKE 2o00/500 g GREBN MASS,
WHICH TO BE DRA YED AT THE SHADE
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2e

4.
5.
6.
7.

8.

lo.

11.

12,

THE OBBSERVATIONS IN

THE VAGETA I'TON PsRIOD

=== B e

s m=in 3

Botanical name

Calendula officinalis 15.11 25.1l1

Coriandrum sativum

Datura innoxia

Hyoescyamuse niger
Matricuria ochamomllla
Ocimum basilicum
Papaver somniferum

Pimpinella anisum
Sinapis alba

Tagetes patula

Al thaea rosea
var.nigra

Cynara scolymus

e dpaaciiuadie-Jpun i Sy

Appendi x 6

Part of the Peliod of 5;2; of The weirﬂt of
Sowing Spring ln bloom plant nased the the eample (z)
quwera In bloom 300
15.11 fruits when 5o-
To0% of
fruits are
yellow 200
15.11 25.11°: Herb when appears
firat fruit 500
15.11 Leaves In bloom qo0
15.11 Flowers In bloom 3o0
15.11 21.11 Herb In bloom 500
15.11 Seads and When the
capsules capsules are 300
dried
15.11 Fruits when 50% of
the fruits are
yellow 200
15,11 21.11 Seeds when the
plants are
yellow 200
15.11 21.11 Flowers In bloon 4o0
15,11 ¢2l.11 Flowera In bloom 3o
15.11 25.11 Leaves when the
leaves are
long 25-3o0cm 400

n
£



Ho Botanical name

17.
18.

19.

20,

Lavandula
snsustifolla

Melisca
ofticinallis

Plantago
lanceolata

Salvia
officinalls

Saponaria
officinalis

Thymus vulgaris

Carum carvi
Digitallis lanata
Salvias sclarea

laen tha piperita

Mentha cricepa

Date

Sowing Spring

TnIRIT SRS S==x=

15.11

15.11

15.11 2l.11

15.11 21.11

15.11
15.11 21.11

15.11

15.11

15.11
15.11

R R T PR e P = X

In bloom

Purt of
plant use

Flowers

with lo-12
cm stem

Herb

Leavesy

Leaves

Roota
Herb

Fruita

Leaves

Mlowers

Herb
Herb

‘whan frults

are yellow
brown

In bloom

In bloom

when the
leaves are
20-25 om
long

In bloom

In the end
of 2nd year

In bloom
when 35-.10%

of fruits
are yellow

when the
l1eaves are
20-25 long

In bloom
In bloom

In bloom

The

200

300

300

460
500

P0.0

Joo
500

500

500

LEESESESsEEsE= == == P e B el - S R S - - e S - = o foim- e J g RS g SRS LW R ettt e e et e

welght
eample ()
g breen  Drylog



Appendix 7

LIST OF TEAS OF SOME MBEDICINAL AND AROMATIC PLANITS CULYIVATED

‘No  Botanical name Jontent Therapeutical effeat  Mode of prepadng
1. Calendula offioinalis  saponosides gastrites IN: 2 teaspoons flowers
carotinoides eozemes, burns : for 200 ml
flavonvuides clcatrizant BX: 6-8 spoons flowers
for 1 1ltr.
2. Matricaria chamomilla easentlal oll antiseptic, cloa- IN: 1-2 teaspoons flowers
(c,5-0,8%) trizant, amligdalites, for 200 ml
azvlenes, aplge~ enterocolites EX: 3 spoons flowers for
nin : 200 ml
3. Piwpinella anisum agaential oll ‘egrminative, INt children: -8 fruits
(2-3%), anethol anticolics or loo ml o
(80—90%5 adults: 1/2 tep frults o
\ for loo ml
4. Althaea rosea mucilages, tanin IN: 1 tep.flowers for
var,nigra colouring antibronshities 200 ml L
5. PFoenloulum vulgare essential oil narminative, anti- IM: childrens 5-7 frults
22—5%). anethol colioa or loo ml
50-60%) ,1imonen adulta:s 1/2 tep fruite
flavonoides or loo ml
6. Meliesa offloinalia essential oill antivomitiv, IN; 1 tsp.lsawes for 200 ml
' (1,5-2%), oitral oloatrizant EX:s 2 epoons baves for
goraniol, linalool, 200 ml
tanin :
Te 1)lamt';ag;t.' lanoeolata mucilages, aucubin, peotoralp anti- IN: 1 spoon leavea for oo
tanin hemoraglo, ml
hipertension BX:s 2 spoons leaves for

200 ml ( gargle)
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No Botanical name Content Therapeutical effect Mode of premring
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8. Salvia offloinalis essential oll antlsudirifio, sedativ IN: 2 tsp leaves for
(1,5-2,5%), 200 ml

salviol, comphor,
tulon, plnen

9.

Thymua vulgaris

essential oll ~antihelmitio, IN: 2 teaspoons leaves
(0,5-2%) antiaematio, ' "for 200 ml
sapomosides, antiapaetio, EX: 8-12 spooms leaves
cgfelc acld antirheumatio for 200 ml

lo.

Carum ocarvi

Children: 8-lo
rulte for loo ml
adultass 1/2 teas-
poons frults
for loo ml

essentlal oil IN:
(2-4%), oarvone,

limonen

camim tiv,
anticollos

11.

Mentha plperits

essential oll N
£2—3%). menthol 3

50-60%), fla-

antiglaretio,
antivomitiv,
antirheumatio

IN: 1 teaspoon leaves
for 200 ml
EX: Friction with 5 ml

vonoldes, esgential oil in
polifenollis, loo ml alcohol
tanln
12. Oynara socolymus cinarin, aterosalerose, IN: 1 tsp. Lepoon leavss
6lorogenio, aocild, diskinezles, for 1 1 in the end
polifenoles, uremie of 3 weeks period.
flavonosides To drink before
breakfast, lunch eto
After 3 weeks
treatment=1-2
- 1+t - - e - L AR L A} S F I F ¥ -FEFR-F 1| =======—!ggkgzp;gg-}:{5= ==
IN: used internally

EX: used externslly
Every tea must be prepared in the inlicate quantity hot awater
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Appendix 8

LIST #ITH THE QUALITATIV CONTENT OFf SOME
iZDICINAL PLANTS OF BOTSwANA

. S > S Y S e T S A S L S T S S ey T A . S P W . A e T T P S A MR e e o P T S D A et i S me e ———w T e =
-+ 3+ > F 2+ P+ 2 2 3+ + + 2 R 2+ F P+ F Bt 2t bt P

Botanical Part of the
No_.__._.game oo Rlenbused . Confeni_ .
1. Colophosperum mopane Fruits - gteroide
- polyurgnidas +
- catechic
fannins ++
- antiancyanins +-
- flsvones +
2. Cynara scolymus Leaves - polyphenols +-
- f£lavones +++
- bitfer
campounds ++
- glycnzides +
- mucilages +
- tapnins +
- oolysaéharides +
3. Harpagophytum procumbens Bulb -~ catechic
tannins t=
- polysacharides +
- mucilages +
- pbolyohenols __ ++
4. Peltophorum africanum Cortex - steroids ++
- cumarins +
- f£lavones +
- gathocyanins +
- mucilages +
- gallic
tanrins +++
5. Asclepias fruticoza Frults with - catechic
tannime +

(Gomphbcarpus fruticoza) seeds
- cardiotonic
heterozides +-




-

Appendix 8 a

N T T e T

Botanical Part of the
6. Pterocarpus angolensis Cortex - catechic
tannins ++ +
- anthocyans +
- gteroids ++
- flavonol +
- mucllazas +4
7. Plumbago zeylanica Cortex - steroids +
- eszenfisgl oll —+
- polysacha-
rides +=
8. Solanum iacanum Pruits - ateroid
glucoglca-
loids ++
- organic
aclds +
- polysachari-
dea +
- gsagponozides +
- anthocyanins +
- tannins +
. - fatty oil +
9. Rhus pyroides Legves - steroldes +
- cgtechic
tannims +++
- essential dl ++
- antocyanins +—
- flavones +
- rezines b
lo. Rhus leptodictya Leaves - catechic
tanins +++
- anthocyanins +
- flavonol +-
‘= egsentid
oil o
- rezines +

B T S S S I I S I I S I I T S I e S S S RS S AT SN IS IS SN SN AN IS 3
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Append x 3

LIST WITE TES QUANTITATIVE CONIENT CF 30:=2
MSDICIFAL PLANTS CI BCTISTANA

of Activ Content

Yo name the the plant oprinciples S
SIITT TSI RIT ===§g£¥..§.§£-}g§==~ .Bg gg: TS S=EISIITTISISIZI=ST
1. Solanum incanum october 82 frults solasodin 0,818
2. Harpazophytum polypkenols
procumbens october 82 bulbs (cynarin) 3,70
3. Cynara £lavones 1,75
scolymus october 82 leaves (luteolin)
(cultivated) polyphenols 0,22
| (cynarin)
4, Daturs lcaloides
ferox march 83 twizs hiosciamin) 0,219
5. Datura alcaloides
innoxia march 83 twigs (scopolamin) 0,153
(cultivated with
geads from
Romania)
5« Datura alcaloides
innoxig march 83 twizs (scopolamin) 0,107
7. Datura alcaloides
stramonium march 83 twigs (hiosclamin) 0,286
8. Solanum
oanduriforme narch 83 fruits solasodin 0,737
9. Solanum
incanum march 83 fruits gols sodin 0,331
lo. Argemone Pruits
mexicsna march 83 (with morphin 0,08
geeds)
1ll. Ricinus
communis march 83 seeds fat
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LIST WIIE =0 QUANIITAZIVZ G It
A2CMAZIC TLadTS CF BCISUALA
Sotaniczl Jdafe of art »zg2niisl
Jo name tae ot oil
e mmmsmesEEm—msSm=smmmsao= 2aryestiaz _us=2d _________ cle ___
1. Artemisis afra october 32 1,33
2. Croton gratiszizum ockomber 32 k, o7
3. Cymbopogon olurizoidsz octobar 82 3,25
march 83 0,60
4. Zucalypuusz glabulus
\cultivated) october 82 2,4

5. Helichrysum zeyheri october 22

5. Yantana camara october 32

o
.0'{3'(‘1)

ny
-
O

7. Myrisramnus flsbelli-

folius october 32 vilzs 0,7
8. Ocimum americanum october 82 0,32
9, Ocimum canum october 82 1,1
march 83 0,92
lo. Salvia speciles october 82 0,12
1l. Tarconanthus camphoratus october 82 0,54
12. Lippia retmanii march 83 2,50
13. Mentha longifolis '
(cultivated) march 83 1,51
lé, Roemarinus officinalis
(cultivated) marca 83 1,00
15. Tagetes minuta march 83 0,70
15, Thyzuz citriodora
(cultivated, marcih 83 0,5
17. Ocizun basilicum
(cultivated with = march 83 0,81

geeds from

o R A T P — B - R e R - PR R P X
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LISY 04 LABCRATORY uSQUITLIIT #02 THI ABALZSIS

R OPLTD WDOT AT T mt. YITATT Y DT -
O.L' -}'..L h...;-.j.LuI-.:&.Lt S SR A:D-.A &I-l ?I..i-a'

Ho 1722 X4 Quanti sy
L. Apparatus for leterminstion of ecsential oil
(Lighter than water aad Haavier than water)

2. Vacuum pump assembly

3. Digital Pensimeter

4., Digital Polarizster

2. Laboratory cooler for watsr cirsulation

5. PH-Meter

7. Machanical

8. licroburettes
(

o
B~
o

—

3. Burettes

H 0O 0O K B K e g

lo. Labom tory centrifusg

= o
o
(o]
U
n
w
o
B
'.-l
~
Ny

-11. Round bottom flask >
12, Aaalytical dalance 1
13. Dryinz «tove 1

_-_mmSSSsS=ss= = = === B e -t B T = ¥

zotal estizated cozt including
2853028 si.oiieeeie....03 $ lo.000

10% for ¢t
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LIST OF DEZ PILCC Pl LQUIZT 7C:

’

NSO AYTAT AT AT TTZATT A T AT T e - A . W
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v vy
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:::gz-.':::: ======= ====]=:=£=§=Ié========= S=E=== S =sS== :-g ___:321‘13;'.27: ===
i aztractor (psrcolator); CTap.3o-30 1
material: 3Stainlasz steel 1
2 Extractor with m=chaanicsl ztirrer (azits tor)
(=1
at atmospharis oressure; Js3.lo0 1
zatarial: Stsinlszz ste?l 1
3 kanual Filter Press; Cap.3o k3 1
4 Concentrator for axtracts witz vacuum pump sad
refrigerator; Cap.20 1; Zlacsrical zeating
material: Stsinlass stsel -
5 oiztilator for seszeniial oils with refrigarator
‘flcreatin weszzl sni woodsn (elastrical) neatiag;
Cap.250 1, material: Staialess zteal 1

6 Receiver and eedizantation vaszsel For extraction
-solutlons; Cap.50 1 material: S5ainlese steel 1

7 3alence 5-loo kg ’ 1

Total estimated cost imcluding

lo% for transport ..eeeceveee.....US 8 So.000
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Adpeniix 14
LISsS?

Ze M»,Zgii'Claod - UNDP = Jedele
1, wWirse.ienate von Hovel - UT3P - JP0.

4o Er.K.3.3arzxl - Parmaneni Secretary - Lizsistiry of

5¢ MircseDeTeTibone = Principal Industrial Cificizr (L.leI.)
3. ¥r.Klaus Zder - Senior Indussrial Gfficiar (WeloIl.)
Te Mr.,Dr.1_S.koeti = Ministry of Hesli:z

-

2. Mr.Kwsrese = Rengy Zcolezist, Ministry ol Agriculiur

({8

S¢ M».Dr.K.Uland Dirsctor of $he Departzmant Azricultural

Research - Sebele

lo. Kiss Pearl koftesepge - Bofswana Agriculture Ceollagze

11, Lr.Dr.Tabe Tiatemo ; Zcologist, National Institut for

Researca

12. Mr.Prank Taylor = Dirsctor "Veld Products Research"
Gabane

13. Miss Helen Moss - Botanist "Veld Products Research"
Gebane

14. Mr.,Mpha Mmopi - Botawana Develop.Corporation

15. Mr.S.Ketlogetawe = Director Import, Bxport and
General Agents

16. Mr.Derek Medford - Dlrector Botewana Technology Cantre

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

University of Botswana
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Apperdix 14 a

Xr.Alec Campbell - Dirsctor of the Jational iuseunm

Miss Xkanana Lefioko - Central ledical Sores

urs.annah Badumebss - Gzborons Nurszsry

RS
i ®

S.1.Day - Gahorone

2owa Jouncil Jurssry - Pargs
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sopendix 15

LIS D OF AECORAS.IZND 2357:3.1037 300mS

152 MIDICINAL MU0 PCISOICUS PLulTs CF S0UT 30 03
SASTIRT 373I2a
By Jeu.Tals 2nl U.G.Breyar - 3raaduwiyk
Se.zad S.Ltviagstons Lid.
Zdinburga and Loadon, 19352
IRZES 0F SCUTEZRI AFRICA
B7 RKeCePalgrave aand R.B.Drummoad
C.Struik Publisiers
Cape Town -Tohanecburg, 1277
JASDBOOK OF 30TS3VANA ACACIAS
37 J.Timberlake

dinisSry ol Agricultursz, 3otswana, 1330
VSGZILATIVS £37 IO D32 JI00DZ PLiIITS OF SOUT=

A
SASTERY BOTSTAYA
By Be.d.Woodllaxd
University Collezes 2f Botswana
ATGE MATAGZUZNT HANDBS00K POR 20TSWAY
37 Le.dendzel
iinistry of Agriculture, 3otswam, 12331
A HATDBOOX OF CCLMCU GR4SSZS IN 30787404
By D.I.Fisld
Ministry of Agriculture, Botswana, 1976
A HANDBCOK OF BASIC ZCOLCGY POR RMANGE MANAGIZIIT
IN 30TSWaA=A
3y D.I.Pield
Viniztry of Agriculture, Botsvana, 1973
POISONOUS PLANTS OF SOQUTHZRN AFRICA
By J.Vahrmeijer
Tafelbsrg, 1982
2LATIS POISONOUS TO LIVESTOCK IN BOTSVAL
By Pearl D.lilotzepe
Gaborone, 1382
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A
a
1o #IJAL ADPCRT QN DHZ POI.T.LNL -0z BORE-ZIIAL
CTILIZATICN OF VILD S«0TUCTS (Volumz I)
The resoruce aal its zazazzzans

)

c
37 Lol larylor with Hewoss
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