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INTRODUCTION

The purpose of my mission to Cameroon was to introduce the cultivationm
of a number of medicinal plants required by the pharmaceutical industry
inside and outside the country, and in this way to make it possible to
derive greater benefit from the land and from Cameroon's climatic, economic

and social ccnditions.

The stages of my mission, which consiste2 of two parts of two months'
duration each, were the following:

1. The study of growing and climatic conditions in the country's
agricultural zones and of the conditions necessary for the

cultivation of the annual medicinal plants listed in annex 1;

2. The start of an agro-technical research programme aimed at
acclimatizing particular species to the climatic conditioms
of Cameroon and at ascertaining the production potential per
hectare in terms of crude raw material and active ingredient
content;

3. The preparation of a list of the supplies and machinery required
for a large-scale growing programme;

L, Immediate experimentation involving the small-scale cultivation
of particular varieties (annex 1);

5. The introduction and supervision of a small number of staff to
work on the experimental cultivation of medicinal plants.

I. CURRENT SITUATION AND GENERAL CONSIDERATIONS REGARDING
THE GROWING OF ANNUAL AND BIENNIAL MEDICINAL PLANTS

A. Current situation
1. Wild-growing medicinal plants
1.1. Production

Thanks to its varied relief and its equatorial and tropical climate,
Camercon is very rich in wild medicinal plants which, since time irmemorial,

have been used in the country's traditional medicine.
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Over the last 15 years these wild medicinsl plants have attracted
increasing attention on the part of drug manufacturers in Belgium, France,
the United States of America and other countries, with the result that
exports rose from 350 tonnes in 1969 to 1,818 tonnes in 1977, dropping
again to 915 tonnes in 1979.

On the other hand, the number of species harvested and exported
(annex 2) is fairly limited, the over-all leaders being the bark of

Pygeum africanum, the seeds of Voacanga africana, and the bark of
Pausynistalia (corynanthe) yohimbe.

The harvesting and processing for export of medicinal plants is in
the hands of ten trading companies (annex 3), the most important of which
appears to be the firm Continaf Cameroun S.A.

Following the establishment of the National Company for the Marketing
of Medicinal Plants (SONACOM), this activity has been concentrated under
State direction.

1.2, Secientific research

Scientific research into wild-growing medicinal plants is conducted
by the Centre for the Study of Medicinal Plants (CEPM). There are several
parallel research programmes:

- Determination of the botanical classification of the numerous

plants used in traditional medicine;

- Scientific study of the therapeutic effects of these plants and
the elimination of the many superstitious beliefs that still
surround them;

- Scientific determination of possible areas of application of these

plants.

A word of praise is due for the dedicated and couragecus work of
Mr. Bernard Boum, Head of the Centre for the Study of Medicinal Plants,
Mr. Fonki Tobias Mbenkum, Head of the Botanieal Laboratory, and, since
June, Dr, Christiana Nso Mbi.

2. Cultivated medicinal plants
2.1. Current situation

The only plant currently cultivated is the cinchona (quinguina) tree.
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There was an unsteady pattern to the growing of this tree during the
period 1953-1980. Following the cultivation of 300 hectares in 1953, the
plantations were cleared in 1958, and a special effort is now being made
to plant 230 hectares at Dschang.

Annual and biennial medicinal plants have never been grown in Cameroon.
Nor is this subject covered in the curriculum of the Dschang Institute of
Agricultural Techniques or in the research programme of the Nkolbisson
Agricultural Research Institute at Yaoundé£.

B. General considerations regarding the growing of annual esnd biennial
medicinal plants

1. Economic considerations

1.1. Because of their fairly high price, medicinal plants increase
the value obtained from the soil, the climate and the labour of the growers
and can double the financial return per hectare.

1.2. Unlike plants growing in the wild, cultivated medicinal plants
represent a reliable source of raw materials for chemical and drug industries
at home and abroad, removing the element of chance.

1.3. Wild medicinal plants are unlikely to expand in future. In another
ten years or so, when medicinal plants harvested on a haphazard basis begin
to decrease, the supply of raw materials for the chemical and pharmaceutical
industry will have to be ensured through the cultivation of these plants.

2. Social considerations

2.1. The growing of medicinal plants provides a means of creating
work for larger numbers of persons, both young and old, in the harvesting
of the flowers, the leaves, or the entire plant; this task requires no
special skills and can therefore be a source of employment for village
families with numerous children.

3. Agro-technical cousiderations
3.1. Climatic reguirements

The seeds of the majority of medicinal plants are small or very small
and must bYe sown on the surface or at a shallow depth (1-2 em); in addition,

they require high soil humidity (about 60-75 per cent).
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Climatic requirements vary according to the variety in question:

- Medicinal plants grown for their flowers and seeds require fine,
dry weather during the harvest period (three or four months after

sowing);

- Medicinal plants grown for their leaves and herbs require steady
but moderate rain in order to re-establish growth after the first
and last harvest;

- Medicinal plants grown for their roots require a period of dry

weather during the harvest.

3.2. Soil requirements

Most medicinal plants need permeable soil with a gocd structure,
in humus, free of weeds or with a low biologicel reserve of herbs.

It is worth while meeting these requirements in order to obtain an

abundant harvest which will pay for the expenses involved.

iI. DETERMINATION OF THE MEDICISAL PTANTS TO BE GROWN
AND OF SUITABLE ZONES FOh G.{OWING THEM

1. Determination of the medicinel plants to be grown

1.1. The criteria underlying the determination

In preparing this list of plants, I was guided by the following
criteria:

- The needs of foreign chemical industries;

- The possibility of processing the plants at the Dschang Extraction
Plant;

- The possibility of acclimatizing a number of European species and

also of bringing under cultivation certain native varieties;
- The observations of the expert, Professor Finn Sandberg;

- The requests of the Centre for the Study of Medicinal Plants at
Yaoundé.
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1.2. List of recommended svecies {(annex 1)
This list is divided into:

- Annuals;

Biennials;

Trees and shrubs.

A division of this sort is necessary in order to establish the

different kinds of soil required for the various species.

2. Identification of a zone suitable for the growing of the annual
end biennial medicinal plants

2.1. Success in growing medicinal plants is the result of the favourable

concurrence of the following factors during the growing period:

Soil, with its most important elements:

- Structure;

- The presence of organic matter;
- Climatic factors:

- Temperature;
- Rainfall;

Seed gquality;

The skill of the growers.

In order to establish the first two factors and thus locate the
appropriate growing zomne, it was necessary to consult a large body of
peuoclogical and meteorological data. This information was very kindly
made available to me by the departments of soil science and meteorology of
the Agricultural Research Institute (IRA).

Each of these factors is analysed below in terms of the requirements

of the annual and biennial medicinal plants listed in annex 1.
2.2. The soil

The analysis relates only to lands which are allocated to extensive
and intensive cash-crop or food-crop agriculture and which total some

3 million hectares or 6.3 per cent of the total area of the country.

This 30il is high in laterite and iron and low in organic matter (humus),

with a pronounced acid reaction (pf L-5).
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There is, however, in Western Camercon (annex 4), within the
Nkongsamba-Dschang-Bamenda-Foumban-Bafoussam area, a zone with fairly
rich ferruginous terrain and extensive inclusions of wvolcanic tuff
covered by very fertile black earth. Within this zone there are some

1.1 million hectares of agricultural land.

I personally visited this area, the fertility of which is demonstrated
by the abundant maize harvests; yilelds are 3,000-3,500 kg per hectare.

2.3. Temperature

The data for the mean annual and menthly temperatures are based on
records kept over many years at weather stations located in the zone

described above (annex 5).

For the entire zone the mean annual temperature may be taken to be
20-2&.&0, which is very satisfactory for the growing of medicinal plants.
In addition, the variation in mean monthly temperature is insignificant,

at 2-h°, with no abrupt upward or downward swings.

From this point of view, also, the conditions in this zone are highly

favourable.
2.4, Rainfall

The mean and monthly data were recorded at the same staticns as the
temperature (annexes 5 and 5 bis). The annual precipitation for this
zone, lying approximately between 1,582 mm/m2 and 2,685 mm/me, is satis-
factory for the growing of medicinal plants, even with rapid evaporation,

but its monthly distribution is not umniform.

The mean monthly rainfall together with the mean monthly temperature
(anrex 6, pp. 1-6) will affect particular aspects of growing technigues

relating to the best time for sowing, harvesting, drying, etc.
2.5. Conclusions

My opinion, on the basis of these data, is that the only region
offering suitable conditions for the large-scale cultivation of medieinal
plants is the Nkongsamba-Dschang-Bamenda-Foumban-Bafoussam area (annex 7),

possibly extended as far south as Njombé and as far north as gaundéré.

Naturally, only close observation and =xperience will permit decisions
on soils and their lateritic or veleanic compesition or sowing dates which

may offer the likelihood of abundant harvestz or not justify ecwltivation.




-9 -

The use of methods which have proved successful in Europe and else-

where for the growing of medicinal plants might well result in total failure.

I believe that some 2,500-3,000 hectares of medicinal plants could be
grom in this zone without detriment to the other essential food crops.
This represents 0.002-0.002T7 per cent of agricultural land, a figure
similar to that found in countries with substantial experience in the

cultivation of medicinal plants.

Not included in this area are the tree and shrub species that do not
require a fertile soil. Land around forest areas or wooded hills can be
used for this purpose.

III. SMALL-SCALE CULTIVATION OF MEDICINAL PLANTS

1. The purvose of experimental testing is to ascertain the feasibility,

under natural conditions, of growing and harvesting the species recommended

for cultivation.

Unfortunately, only six plants have been tested using the seeds
available to us (Datura inncxia, Hyoscyamus niger, Glaucium flavum,

Digitalis lanata, Pyrethrum cinerariefolium, and Atropa belladonna)}. No

other plants were tested because of the lack of seeds or propagation stock,

2. The experimental test sites

The tests were conducted at four sites (annex 8):

- The Agriculture Research Station at Nkolbisson;

The Agriculture Research Station at Foumbot;

The Cinchona Propagation Farm at Dschang;

The Centre for the Study of Medicinal Plants at Yaoundé.

The most important tests were carried out within the area proposed for

the growing of medicinal plants.

3. Information on testing procedures, methods used and observation sheets

for each planting can te found as follows:

- Information on testing procedures in annex 9;

- Information on methods used and observation sheets in annex 1C.
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IV. PERSONNEL TRAINING

I was greatly assisted in the organization of experimental tests by
the attention and consideration shown to me. Among the senior staff of
the institutes, research stations and study centre I found people of great

competence with a keen interest in the conduct of these tests (annex 11).

The test results (annmexes 13-19) suggest a number of observations
regarding adaptation of plant varieties to the soil and climatiec conditions
of Cameroon, methods of cultivation, and the feasibility of the large-scale

growing of medicinal plants in the future.
The following conclusions may be drawn:

1. Of the six European medicinal plants tested, four (Datura innoxia,

Glaucium flavum, Digitalis lanata, and Pyrethrum cinerariefolium) produced

the expected positive results, and two (Atropa belladonna and Hyoscyamus

niger) failed.

It has not been possible at this time to determine precisely the
reasons why the tests with the last two plants were not successful. It may
be, however, that the causes were connected either with the unsuitability
of the plants themselves or with technical errors (sowing at the wrong time,

incorrect depth of planting, etc.).

2. Regarding the four plants which prospered, the following observations

are in crder:

- The Datura innoxia grew well at three stations (Yaoundé, Nkolbisson,
and Foumbot);

- The Digitalis lanata and Pyrethrum cimerariefolium grew well at two

stations (Dschang and Foumbot);

- The Glaucium flavum grew well at only a single station (Foumbot).

3. Although these four plants produced good results, nearly identical to
those achieved in Euwropean plantings and offering a real prospect of

further expansion, the techniques used cannot be said to have been the best.
Observations of the growth of the plants clearly suggest the need for changes
in the time of sowing, intervals and, as a result, *he time of narvesting.

By imprcving the growing methods and adjusting them to the climatic and soil
conditions of Camercon, these plants can be expecféd to exhibit spectacular

growth terformance.
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, Harvests, past and present, must always be analysed in terms of the

plant's content of active ingredients. Here too, on the basis of these

analyses, changes in growing techniques will be required.

5. Observations on the growing of Datura innoxia

Better germination, and faster (10-12 days), than in Europe

(minimum 21 days).

More rapid growth of the plant (an average of 80 days as opposed
to 90-10C days in Europe).

The average yield (herba Daturs innoxia) from the first harvest is

nearly 40 per cent greater than the European average (222 m2 under
cultivation = 316.9 kg green = 14.274 kg green/hectare).

Despite these good results, during the first harvest the plants
experienced a severe attack of a leaf and root blight tentatively
identified as Aiternaria and Sclerotinia scleratiniarum. This
attack was caused and abetted by the high temperature and humidity
during the period in question, and completely destroyed the second
harvest. If this blight is tc be avoided and a second harvest magde
possible, it would be best for the sowing time to be moved forward
to June-July and thus the second harvest to November and December,
the months with the lowest humidity.

It should be borne in mind that this yield was produced in deficient

soil and without the use of chemical fertilizers or herbicides.

Tests are required to determine the optimal density of the plantings.

6. Observations on the growing of Digitslis lanata

Seed-bed germination results are similar to those achieved in Europe.

Little growth in the seed-bed until the plants are set out (73 days
at Foumbot and 108 days at Dschang), but compensated by rapid grow:h

after they are set out.

Although no leaves have yet been harvested, nevertheless, considering
the remarkable growth of the plant, the anticipated leaf yield will

surpass the customary figure of 6,000 kg green/hectar=s for Europe.

Sowing directly in the field does not produce good results because
of the time of sowing chosen (Marech), 2t the teginning of %he rainy
season, the rains not yet veing sufficisnt %o ensure permanent

aumidisy at the depth at which +the seeds are planted.
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- Field-sowing tests will be required during the months of May,
June, and July. ’

T. Observations on the Glsucium flavum harvest

- Lengthy germination because of the badly selected sowing time
(early April), the rainfall failing to enswre the necessary humidity
at the depth of planting. Germination was delayed 20-25 days wntil

the onset of the May rains.

- Although nothing has yet been harvested, nevertheless, considering

the remarkable growth of the plant, anticipated herba Glaucium

yields will exceed 30,000 kg green/hectare.

- Tests are required to determine the best planting time, the spacing,
and the effect of fertilizer.

8. Observations on the growing of Pyrethrum cinerariefolium

- This species thrives very well and presents no particular problems.

- This plant has been and is now being grown in Zaire with good
results, and Zairian experience in this area could very easily be

adapted in Cameroon.

9. The per-hectare return on these plants, as well as the raw material
price to be paid to the growers, has not yet been precisely determined.
This can be done later on. Nevertheless, on the basis of the yields
actually achieved or merely estimated, it is safe to say that these crops
will generate a higher return for their growers than the other crops now

grown in the same zone (coffee, cacao, ground-nuts, maize, etc.).
It is expested that furthe:r testing will shed light on this aspect.

10. It is quite clear that the raw material obtained from these plants can
be turned to profit only if the active ingredients are extracted and
processed at a2 facility located in Cameroon itself. The shipment of the
plants to Europe for extraction and processing is not economically sound
because of the very high transport costs, which in~rease exorbitantly the
prices of these products so that they are no longer competitive against

the same products produced in Europe, without these or only transcort costs.

11. At this time, Cameroon has no industrial faeilities at which the
pharmaceutically active ingredients of these plants can be extracted.
However, such a capability will ve developed in the very near future (see

the renovation of the Ischang plant and other government projects).
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Until that time, answers must be sought through agricultural,
botanical and chemical research to the numerous questions surrounding this
sector, and suitable solutions must be found to the varicus problems

encountered.

What is in any case now certain is that certain medicinal plants can

be successfully grown on a large scale in Cameroon.

V. RECOMMENDATIONS

Given the specific conditions in Cameroon (climatic, agricultural,
economic, and social), the introduction of the systematic cultivation of
medicinal plants, both native and foreign, must be planned and carried out
with great care in order to protect both the growers and the companies
involved in the harvesting and processing of the plants against economic

loss, from the very outset of this undertaking.

In the light of what has been said, it is my opinion that the programme
for introducing the cultivation of medicinal plants should be divided into

two stages as indicated below.

First stage

A. The establishment in Cameroon of & medicinal plant research laboratory
under the auspices of the Agricultural Research Institute (IRA) of the
Department of Scientifiz and Technical Research. The establishment of

this laboratory within IRA is justified on the following grounds:

(a) In the final analysis, research on the growing of medicinal

plants is agricultural research;
(b) IRA has the space and equipment necessary for this laboratory;

(¢) A laboratory set up in this way will be able to take advantage,
more readily and more efficiently, of the assistance available
from IRA's other research departments (meteorclogy, soil science,

crop protection, agricultural mechanization, ete.).

1. The mission of the laboratory will be to inquire into all the problems
of a practical or theoretical nature connected with the cultivation of
particular medicinal plants until such time as a Cameroonian facility or

industry is established to handle the extraction of the active ingredients.
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Following the setting up of this facility and when the requests from

industry increase, the laboratory will pursue two goals:
- The popularization of these plants among the peasants;

- The cultivation of its own medicinal plants through the use of

available growing areas.
2. The laboratory will have its own research and management programme.

3 The laboratory will have a headquarters and two or three field support
points linked with other agricultural research stations.

L. The laboratory will be affiliated to one of the existing research

stations in the region proposed for the growing of the medicinal plants.
5. The laboratory will be staffed by the following personnel:

(a) At headgquarters:

- Laboratory Head

The Laboratory Head's main task will be the planning, supervision
and implementation of the agricultural research programme. He
will work both with his team and in close co-operation with the
botanical and chemical laboratory of the Centre for the Study

of Medicinal Plants.

He will elso have a research project to carry out.

The candidate for this position must be an agronomist or

agricultural engineer with some experience.

One or two research assistants to work on all the research

projects of the programme.

One or two agricultural technicians.

Five or six workers.

A book-keeper.

(v) At the field supvort points

- Cne research assistant {agricultural engineer) for the programme

projects.,

- Cne technician.

- TWo or three workars.,
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The field support points will be managed by the research

stations or affilisated.

6. The following sites have been proposed for the location of the

laboratory:

- The Research Station at Bambili, or

- The Research Station at Foumbot.
7. The following sites have been proposed for the field support points:

- The Research Stat.un at Foumbot or Bambili, or

- The Research Station at Ngaundéré,
8. The required area is as follows:

- For the headquarters: 2-3 hectares;
- For a field support point: 1-2 hectares.

B. For the co-ordination of the research effort and the evaluation of the
results achieved both in the field and at the Centre for the Study of
Medicinal Plants (CEPM), a co-ordination office must be set up in the

framework of the Centre's botanical laboratory.

The person selected to head this office must be an agronomist or
agricultural engineer with extensive experience and a background in
agricultural and botanical testing. His responsibility will be to
co-ordinate agricultural research with the botanical and chemical research
conducted at the Centre. He will be required to devote at least 50 per cent
of his working time to the cultivation of medicinal plants both within the
laboratory and at the field support points. '

1. IRA's medicinal plant research laboratory and CEPM's botanical

laboratory will submit an annusl report summarizing the results of their

research.
2. The programme for the first period is given in annex __.
3. For a successful research programme on the growing of medicinal plants

it is absolutely necessary that two Cameroonian agricultural engineers (one
from the Centre for the Study of Medicinal Plants and the other from the
medicinal plant research laboratory to be established) should be sent,

through UNIDO, for svecialized training in this area.

The periocd of training will bve eight months, coinciding with the

growing sericd <f the plants., It will Te Zrom 1 MYareh %o 30 Oetoter.
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The countries recommended for providing this training are the following:

- Romania: Research Station for the Cultivation of Medicirval and
Aromatic Plants, Fundula, irn co-operation with Trust Plafor,

Bucharest.
- Hungary: Institute of Medicinal Plant Research, Budakalasz.
- USSR: Institute of Medicinal Plant Research, Simferopol.

The trainees may be sent either to the same country or to different

institutes.

In the planning of the specialized training, provision should be made
for the specialists from Cameroon tc become familiar with agricultural
research in this field and with the work of the host country's large enter-

prises and companies working with medicinal plants.

k., In order to facilitate this activity through UNIDO, it is essential in
my opinion that an expert in the cultivation of medicinal plants be assigned

to Cameroon to lend technical assistance.

This expert will be required to work with the Agricultural Research
Institute, the medicinal plant research laboratory, and the Centre for the
Study of Medicinal Plants.

The recommended duration of his assignment is two years.

5. To enable him to carry out his mission, the expert should continue to
have the Toyota vehicle at his disposal.

6. The services of this expert in Cameroon will be required only after the

medicinal plant research laboratory has been set up.

Second stage

The initial steps towards the establishment of a company to develop the
large-scale growing of medicinal plants and apply the results of the research

can be taken only after the work on the first stage has been completed.

The develorment programme in both its stages is given in annex 20.
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Annex 1

LIST OF MEDICINAL PLANTS PROPOSED FOR CULTIVATICN

. o . Part of the . .
Type Specific name Family plant used Application
1. Annuals Digitalis lanats Serophuleriaceae | Leaves (folia)!| Extraction of
lanatozide C
Datura innoxia Solanaceae The entire Extraction of
aerial part scopolamine
(nerba)
Glaucium flavum Papaveraceae " Extraction of
glaucine
Hyoscyamus muticus | Solanaceae Leaves Antiseptic
(nigar)
Chrysanthellum Asteraceae Young leaves Cardiotonic
americanum (folia)
Chenopodium Chencpodiaceae Inflorescence | Vermifuge
amhosioides and leaves
(sumitates)
2. Biennials | Gloriosa superba Liliaceae Seeds (semen)
Gloriosa simplex " "
Atropa acuminata Solanaceae Roots and Extractioa of
and belladonna leaves (radix | atropine and
et folia) antispasmodic
Pyrethrum Asteraceae Flowers Extraction of
cinerariefolium (flores) pyrethrin
3. Trees and | Cephaelis Rubiaceae Flowers Against
shrubs ipecacuanha (flores) amoebic
dysentery
Cinchona Rubiaceae Bark (cortex) | Extraction of
ledgeriana cinchona
Voacanga africana | Apocynacus Seeds (semen) | Extraction of
tabersonine
Pygeum africanum Roseaceae Bark (cortex) , Against hyper-

trochy of the
prostate




1969
1970
1971
1972
1973
1974

- 350 tonmnes
- 557 "
- 61 "
- 84 "
- 258 "
- 785 "
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Annex 2
(According to Cam-Av.)

EXPORT OF MEDICINAL PLANTS

1975
1976
1977
1978
1979

The main export products are:

- 1 065 tonnes
- 1136 "
- 1818 "
- 1627 "
- 915 "

- Bark of the Pygeuw africanum: 800 tonmnes during 1978-1979

- Yohimbe bark:

150 tonnes

- Seeds of the Voacanga africana: 750 tonnes

Voacanga africana

Vinca roses

Rauwolfia vomutoria

LIST OF MEDICINAL PLANTS

Pausynistalia yohimbe

a 3 Ov \Wn

Pygeum africanum

Funtumia elastica

Strophantus species

Iboga tabernathe
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Annex 3
(According to Cam-Av.)

COMPANIES DEALING IN MEDICINAL PLANTS

Continaf Cameroun S.A., Douala

Groupement libre des exploitants des plantes médicinales et
des produits tropicaux, Yaoundé

Plantecam, Yaoundé

Société des plantes médicinales et tropicales, Douala
Société J.P. Papadopoulos, Yaoundé

Etablissements Tsanga Onana Laurent, Yaoundé
Etablissements Nyang et Fréres, Yaoundé

Nacho Industries, Bamenda

Union Trading Afrique-Cameroun, Yaoundé

SONACOM, Yaoundé
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Annex 9
AGRICULTURAL RESEARCY INSTITUTE
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Annex 9 (cont'd)

AGRICULTURAL RESEARCH INSTITUTE

Nkolbisson/Yaoundé Station

TEST LAYOUT

Surface ares 200 m2

Warehouse
Plantings of
Vd ~ "’P d
~ 10 m ~ malze an
! ground-nuts
l1.20m Glaucium flavum
A
Datura innoxia
Hyoscyamus niger
o
§ -
< Datura innoxia
Y
o
= o
3
Glaucium flavum o~
Datura innoxia
Glaucium flavum
[
Digitalis | Pyrethrum Atrona
lanata cinerariefolium | belladonna
Soil: lateritic
Gradient: flat
Soil preparation Qdate:
- Tilling: 23 March 1981
- Preparation: 2L March 1981
Sowing date: 25 March 1981

Seed-bed sowing date: 25-27 Marca 1981
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Annex 9 (cont'd)

CINCHONA PROPAGATION FARM

TEST LAYOUT

Surface area 100 m2

Nursery

(cinchona, pineapple,

lemon, etc.)

il m >

N
1.20 m

Hyoscyamus niger

Glaucium flavum !

Road towards plant

Datura innoxia

——

Digitalis lanata

Pyrethrum cinerarie

Atrova belladonna i

Soil:

Gradient:

Soil preparation date:
- Tilling:

~ Preparation:

Sowing date:

Seed-bed sowing date:

mixture of laterite and black earth
flat

30 March 1381
31 March
31 March
3¢ March 1981

Dschang
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Annex 9 (cont'd)

CENTRE FOR THE STUDY OF MEDICINAL PLANTS

Taoundé

TEST LAYOUT

Surface area 25 m2

1 2 3 4 5 6 5
o
]
=
o
ot
FaS 6 4 9!
1720 5 3 2 1 <
v
< 12 m >
Courtyard of the Centre
Datura innoxia Soil: lateritic
Gradient: 300
Digitalis lanata Soil preparation date:
Sowing date: in stages,
Glaucium flavum 13-16 March 1981

Hyoscyamus niger
Pyrethrum cinerariefolium

Atrova belladonna
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Anpex 10

TECHNICAL ASPECTS OF THE GROWING OF DIGITALIS LANATA

(Family Serovhulariaceae)

Digitalis is grown for its leaves, which contain glycosides known for
their cardiotonic effect. These are used in the formulation of drugs
employed in the treatment of cardiac insufficiency, representing at this

time the only available remedy for this disorder.

I. Preparation of the soil

Digitalis requires a fertile, clean, weed-free soil of the black-earth
(chernozem) kind. The soil must be ploughed to a depth of 18-20 cm using e
plough in conjunction with a harrow.

II. Preparation of the seed-bed

The soil must be levelled, pulverized and mounded no more than one day

before sowing or planting.
III. Propagation
The plant may be propagated in two ways:

- Sowing in the field;

- Provagation using plant stock.
In Romania, because of the climatic conditions, the first method is used.
In Cameroon, the use of stock produced in a seed-bed is the best method:

- Surface sowing in lines spaced 5 cm apart, using 2-3 grams of seed

per m2;
~ Germination reguires 18-21 days;
- Seed-bed care:
- Daily sprinkling, using approximately 10 litres of water per m3;

- Manual weeding between the lines as often as required (once,

twice, three times, etc.).

The plants are thinned when they are 1-2 cm in height, leaving no more
than 150 young zlants to a lire, These may be planted out when they have

reached 2 neight of 7-10 cm, i.e. 50-80 days after sowing.
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Annex 10 (cont'd)

IV. Planting out

This should be done at the beginning of the rainy season, preferably in

foggy weather, in moist soil and, above all, towards evening.

V. Spacing
Digitalis is planted in lines spaced 50 cm arart, with an interval of

10 cm between plants.

VI. Tending

Hoeing begins two or three days after the plants have been set out and

is performed as required thereafter, depending on how fast the weeds grow.

VII. Harvesting

The best time for harvesting the leaves is when they are three months
old. Harvesting should be done on sunny days and when there is no dew at
all. The leaves are cut, but not the growth bud, in order to ensure the

regeneration of the plants.

Two harvests a year are possible. Harvested leaves must be dried in the

shade.
VIII. Yield

The yield per hectare is 5-7 tonnes of fresh leaves; U-5 kg of fresh

leaves produce 1 kg of dry leaves with a moisture conteat of 13 per cent.
The lanatoside C content is 0.20 to 0.21 per cent.

IX. Special observations

As Digitalis laneta is a poisonous plant, special precautions must be

taken when tending, harvesting and drying it.
Children and pregnant women must not be used for this work.
Workers must not smoke or eat while handling the plant.

After handling the plant, workers must wash their hands with soap.
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Annex 10 (cont'd)

OBSERVATION SHEET: DIGITALIS LANATA

1. Method of preparing the soil.

2. Date of setting out (planting).

3. Date of first tending.

L. Date of second tending.

5. Date of third tending.

6. Date of first harvest.

7. Yield (fresh) of the first harvest.

8. Date of the second harvest.

9. Yield (fresh) of the seccnd harvest.
10. Total harvest yield following drying.

11.. Climatic considerationms.
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Annex 10 (cont'd)

TECHNICAL ASPECTS OF THE GROWING OF DATURA INNOXIA

Datura innoxia is an annual plant which is grown for the processing of

its aerial parts, which contain alkaloids in the form of scopolamine.

I. Preparation of the soil

Following previous éarly plants, the soil must be ploughed to a depth

of 18-20 cm, and kept clean by harrowing uatil it is seeded.

After previous late plants, the soil must be ploughed to a depth of

22-25 cm and kept clean in the same way.
The soil must be well levelled and homogeneous.

II. Preparation of the seed-bed

The soil must be well pulverized before sowing, relevelled and kept

clean by means of the agricultural implements available.

III. Seeding

In Romenia, seeding takes place (using a seeder) in April, when the

soil is at a temperature of 7-8° C.

In Cameroon, Datura innoxia should be sown at the beginning of the rainy

season. The seed, which should be 75 per cent pure and with a 60 per cent

guarantee of germination, is to be sown in amounts of 12 kg per hectare.
IV. Spacing
Datura is sown by placing 2-3 seeds in seed holes 3-L cm deep and 15 cm
apart in lines separated by an interval of S50 cm.
V. Tending

Hoeing begins immediately following emergence, either manuaslly or using

a cultivator equipped with protective discs.

In Romania, where Datura takes 21 days to emerge, the seed i3 mixed with
a little lettuce seed to mark the line before the Datura breaks ground.
Subsegquent nceing should be performed as required and depending on how fast

the weeds grow.
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Annex 10 (cont'd)

VI. Harvesting

Harvesting takes place when the third set of leaves is in flower and

the first is carrying the unripe green-thorned fruits.

Harvesting is carried out either by mowing machine set at a cutting
height of 12-15 mm or manually at the same height. Following the first

harvest, the growing area must be hoed.

The entire plant is harvested. It should be taken to a drying shed or

e..se dried in the shade.
VII. Yield

The yield per hectare (fresh) runs to about 15-20 tonnes in two or three
harvests; the yield of dry product is 1.7 tonnes. The dry product must
contain 0.20-0.22 per cent alkaloids in the form of scopolamine, the figure
for the green product being 0.04-0.06 per cent.

VIII. Special observations

As this is a poisonous plant, special precautions must be used in

tending, harvesting and drying it.
Children and pregnant women must not be used for this work.

Workers must not smoke or eat while handling the plant.

After handling the plant, workers must wash their hands with soap.
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Annex 10 (cont'd)

OBSERVATION SHEET: DATURA IMNOXIA

Method of preparing the soil.
Sowing date.

Emergence date.

Date of first tending.

Date of second tending.

Date of third tending.

Date of fourtbh tending.

Date of first set of flowers.
Date of third set of flowers.
Date of the first harvest.
Yield of the first harvest.
Date of the second harvest.
Yield of second harvest.
Date of . . third harvest.
Yield of the third harvest.
Quantity of dried plant obtained.

Climatic considerations.
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Annex 10 (cont'd)

TECHNICAL ASPECTS OF THE GROWING CF GLAUCTUM FLAVUM

(Family Papaversceze)

Glaucium flavum is an annual species, which is cultivated for the

glaucine contained in its aerial parts. Glaucine is an alkaloid and is

used as a substitute for codeine.

I. Preparation of the soil

Glaucium flavum requires a fertile, clean, weed-free soil of the

chernozem kind. After previous early plants the soil must be ploughed to a
depth of 18-20 cm and after late plants to a depth of 20-25 cm using a

plough in conjunction with a harrow.

II. Preparation of the seed-bed

The soil must be levelled, pulverized and mounded no more than one day

before seeding.

III. Seeding

In Romenia, the sowing period is in November, before the onset of the

winter, or else between the end of winter and the beginning of spring.

In Cameroon, the best time for sowing should be at the beginning of

the rainy season, when the soil humidity is about 60-T70 per cent.

IV. The amount of seed used per hectare

The recommended amount is 4 kg per hectare.

v. Spacing

Glaucium is sown with a seeder, maintaining an interval of 50 cm between
lines. In experimental plots, seeding is along lines spaced 50 cm apart in
holes at 10-cm intervals, using three or four seeds in each hole. The depth

of seeding is 1-2 cm.

VI. ZTending
Hoeing begins immediately after emergence, either manually or using a
cultivator equipped with protective discs. Thereafter, hoeing should be

performed as required and devending on now fast the wseds grow,
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Annex 10 (cont'd)

VII. Harvesting

The harvesting period occurs when the plant stops flowering and the
first pods develop. Harvesting is carried out either using a mowing machine

or menually, when there is no dew.

The entire plant is harvested. Where experimentally grown, the
harvested plants must be taken to the drying shed or else dried in the shade.
In large-scale production, on the other hand, the harvested plants are left
to dry directly on the ground.

VIII. Yield

The yield per hectare is 30-35 tonnes fresh aserial parts; 6-7 kg of
fresh aerial parts produce 1 kg of the dry product with a moisture content
of 13 per cent.

The glaucine content is 1.1-1.2 per cent.
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Annex 10 (cort'ad)

OBSERVATION SEEET: GLAUCIUM FLAVUM

Method of preparing the soil.

Sowing date.

Date of first pre-emergence tending.
Date of second pre-emergence tending.
Date of third pre-emergence tending.
Emergence date.

Date of first hoeing.

Date of second hoeing.

Date of third hoeing.

Date of first flowers.

Date of first buds.

Date of first harvest.

Yield of first harvest (fresh).

Date of second harvest.

Yield of second harvest.

Quantity of dried product obtained.

Climatic considerations.
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TECHNICAL ASPECTS OF THE GRCWING OF HYOSCYAMUS NICER

(Family Solaracesze)

Henbene

Henbane is grown for its leaves, which contain alkaloids (kyoscyamine,
atropine, scopoclamine) used in many drugs for treating disorders of the

respiratory and nervous systems.

I. Method of preparing the soil

Hyoscyamus requires a fertile, clean, weed-free soil of the chernozem
kind.

After previous early plants the soil must be ploughed to a depth of
18-20 cm and after late plants to a depth of 22-25 cm using a plough in

conjunction with a harrow.

II. Preparation of the seed-bed

The soil must be levelled, pulverized and mounded no more than one day

before seeding.
III. Seeding
The seeds are very small and require a very moist soil.
In Romania, the time for sowing is at the begimning of spring.

In Cameroon, the best time for sowing is from the beginning to about the

middle of the rainy season.

IV. The amount of seed used per hectare

The recommended amount is 3 kg per nectare.
v. Spacing

Hyoscyamus is sown, by means of a seeder, in lines 50 cm apart and at a

depth of 2.5 cm.

71. Tending
Hoeing begins immediately after emergence either manually or using a

cultivator equipped with protective discs. Thersafter, hoeing should dve

verformed as rejuired and derending on hew fast the weeds grow.
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Annex 10 (cont'd)

VII. Harvesting

The harvest.ng of the leaves should start when the plant begins to
flower. Thereafter, only well-develored and healthy leaves are periodically

harvested.

The harvested leaves are to be taken to a drying shed or else left to

dry on paper or on drying frames in the shade.

VIII. Yield

The yield per hectare is 10-15 tonnes of fresh leaves; 5-6 kg of these

leaves produce 1 kg of dry leaves with a moisture content of 13 per cent.

The content of alkaloids in the form of hyoscyamine is 0.05-0.1 per cent.
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Annex 10 (cont'd)

OBSERVATION SHEET: HYOSCYAMUS NIGER

Method of preparing the soil.

Sowing date.

Emergence date.

Date

Date

Date

Date

Date

of first tending.
of second tending.
of third tending.
of fourth tending.

of commencement of flowering.

Starting date of harvest.

Ending date of harvest.

Yield of the entire harvest, dry.

Climatic considerations.
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TECHNICAL ASPECTS OF THE GROWING CF ATROPA BELLADONNA

Belladonna or deadly nightshade

Belladonna is grown for its leaves and roots, which contain a large
number of alkaloids, the most important of them being atropine, belladonna
and hyoscyamine. Belladonna is a perennial species, but when cultivated

it is kept for two years only.

I. Method of preparing the soil

Belladonna requires a deep, clean, weed-free soil rich in humus. The

soil must be ploughed to a depth of 28-32 cm using a plough in conjunction
with a harrow.

II. Preparation of the seed-bed

The soil must be levelled, pulverized and mounded no more than omne day
before the planting of the stock.

III. Propagation
The only method is the use of stock:
- Surface sowing in lines 5 cm apert;
- Germination requires 25-30 days;
- Seed-bed care:
- Daily sprinkling, using approximately 10 litres of water per m3;
- Manual weeding between the lines as often as required (once,

twice, three times, ete.).

The plants are thinned when they are 1-2 cm in height, leaving no more
than 150 young plants in a line. The young plants may be planted out when

they have reached a height of 7-10 em, i.e. 50-60 days after sowing.

IV. Planting out

This should be done at the beginning of the rainy season, preferanly

in foggy weather, in moist soil and, atove all, towards evening.

7. Soecing

Belladonna is planted in lines spaced SO cm arar+<, with an interwral

2f 10 cm petween plants.
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VI. Tending

Hoeing begins two or three days after the plants have been set out and
will depend thereafter on the requirements of the plant and the rate of
growth of the weeds.

VII. Harvesting

The leaves and roots of this plant are harvested. The leaf harvest
begins during the first year and the root harvest during the second year,
after the leaf harvest. The best time for harvesting the leaves is when the

flower buds appear, the best time for the roots being after the leaf harvest.

The leaves are harvested by hand and should as soon as possible there-
after be placed in the drying shed to prevent rotting. The roots may be
recovered either with a plough or by hand, using a spade. They must be
washed and split in order to facilifate drying, which must be done in the

shade.

VIII. Yield
The yield per hectare is as follows:
- Leaves:

- First year: 2,800-3,000 kg of fresh leaves;
~ Second year: L4,200-4,500 kg of fresh leaves.

Roots: 3,500-5,000 kg of fresh roots.

Dry yield:

- Leaves: 6-7 kg of fresh leaves produce 1 kg of dry leaves;

-~ Roots: L-5 kg of fresh roots produce 1 kg of dry roots.

- Alkaloid content in the form of hyoscvamine:

- Leaves: 0.30-0.35 per cent;

- Roots: 0.45-0.55 per cent.

IX. Special observations

As belladonna is a poisconous plant, special precautions must te +taken

when tending, narvesting and drying it.
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Children and pregnant women must not be used for this work.
Workers must aot smoke or eat while handling the plant.

After handling the plant, workers must wash their hands with soap.

|
_
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Annex 10 (cont'd)

OBSERVATION SHEET: BELLADONNA

Method of preparing the soil.
Date of setting out.

Date of first tending.

Date of second tending.

Date of third tending.

Date of fourth tending.
Starting date of leaf harvest.
Ending date of leaf harvest.
Harvest yield (fresh).

Harvest yield (dry).

Climatic considerations.

]
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TECHNICAL ASPECTS OF THE GROWING OF PYRETHRUM CINERARIEFOLIUM

Pyrethrum

Pyrethrum is grown for its leaves, which contain pyrethrin. This is
a very powerful insecticide which has a sledge-hammer effect but presents

no problems in the way of accumulation and is highly degradable.

I. Method of preparing the soil

After previous early plants, the soil must be ploughed to a depth of
18-20 cm, and after late plants to a depth of 22-25 em. A plough in
conjunction with a harrow should be used for this work. The soil must be

kert clean by harrowing until it is seeded.

II. Preparation of the seed-bed

The soil must oe well lewvelled and homogeneous, and must be pulverized

before seeding.

Where the ground is flat, strips 1.10-1.20 m in length and raised
15-20 cm are prepared. In the case of broken ground, ridges of 1-1.20 m
are laid out.

III. Propagation

Propagation is by two methods:

- Seeding directly in the field;

- Stock propagation.

In Romania, the first method is used because of climatic conditions, but

in Cameroon it is best to use stock produced in the seed-bed:

- Surface sowing in lines 5 cm apart, using cne or two grams of seed
2 2 . .
per m- (80 m~ of seed-bed are required for the planting of one
hectare);
- Germination requires 25-3%5 days;

- Seed~bed care:

) . , . . , A 2
- Daily sprinkling, using approximately 10 litres of water per m™;

- Manual weeding bvetwes=n tne lines as often as required {once, twice,

17

o
te.

~—
.

three tizes,

l
|
—
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Thinning begins when the young plants are 1-2 cm in height, with only
150 plants left to a line. The plants are ready to be set out 50-60 days
after sowing, when they are T-10 cm tall.

IV. Planting out

This should be done at the beginning of the rainy season, preferably
in foggy weather, in wet soil and, asbove all, towards evening.
v. Spacing

Pyrethrum is planted in lines spaced 50 cm apart, with an interval
of 10 cm between plants.
VI. Tending

Hoeing begins two or three days after the plants have been set out and
is performed as required thereafter, depending on how fast the weeds grow.
VII. Harvesting

The best time to harvest the flowers is during fertilization. The
flowers may be picked over a period of 14-20 days, the standard quantity
being about 20 kg of fresh flowers, without the stalk.

VIII. Yield

The yield per hectare is 1-2 tonnes of fresh flowers; U kg of fresh
flowers produce 1 kg of dry flowers with a moisture content of 12 per cent.
The flowers must be dried in the shade.

The pyrethrin content is 1.5 to 2 per cent.
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OBSERVATION SHEET: PYRETHRUM CINERARIEFOLIUM

Method of preparing the soil.
Date of setting out.

Date of first tending.

Date of second tending.

Date of third tending.

Date of fourth tending.
Starting date of the harvest.
Ending date of the harvest.
Harvest yield (fresh).
Harvest yield (dry).

Climatic considerations.

Foumbot, 9 April 1981
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SEED-BED WORK FOR ATROPA, PYRETHRUM AND DIGITALIS

1. Daily sprinkling, using approximately 10 litres per m2.

2. Manual weeding between the lines, as often as required (once,

twice, three times, ete.).

3. Thinning begins when the young plants are 1-2 cm high, leaving
only 150 plants to a line.

L. The plants should be set out in the field when they are 7-10 cm tall.

For further details, refer to the information on technical aspects

for each plant.
SEED-EBED OBSERVATION SHEET FOR ATROPA, PYRETHRUM AND DIGITALIS

1. Date of sowing: 30 March 1981.
2. Date of first weeding.
3. Date of second weeding.
“ 4, Date of third weeding.
5. Date of fourth weeding.
6. Date of fifth weeding.
7. Emergence date.
8. Date of first tending.
9. Date of second tending.
10. Date of third tending.
11. Date of thinning.

12. Date of second thinning (if required).

13. Date of setting out the plants in the field.
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LIST OF PERSONS WHO CO-OPERATED IN THE WORK AND
RECEIVED THE INFORMATION ON TECHNICAL ASPECTS
AND THE OBSERVATION SHEETS

1. Nkolbisson Agricultural Mr. J. Bakala Station Head
Research Station Mr. Cheuka Zangue Researcher

2. Dschang Cinchona Mr. Etienne Mbiskop Plantation Eead
Propagation Farm

3. Foumbot Agricultural Mr. Romaine Kamdem Station Head
Research Station Mr. Joseph Tchamago Researcher

Mr. Thomas Touoyem Team Leader
L, Head of the Yaoundé Mr. Justin Atangena

Centre for the Study
of Medicinal Plants
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SEED QUANTITIES NEEDED FOR THE 1982 TESTING

Specific name

| Quantity, kg

; Countries of origin

10.
11.
12.

130

Digitalis lanata

Datura innoxia

Glaucium flavum

Hyoscyamus muticus

Chrysanthellum americanum

Chenopodium ambrosiocides

Glorioss simplex

Gloriosa superba

Atropa acuminata

Pyrethrum cinerarierolium
Cephaelis ipecacuanha
Voacanga africana

Pygeum africanum

10

10

L)

Hungary, Romania
Romania

Romania, Buigaria
India

Camercon

Cameroon

Cameroon

Cameroon

India

Zaire, France, Romenia
Brazil, Peru
Cameroon

Cameroon
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OBSERVATIQON SEEET

1. Plant: Daturs innoxia

2. Test site: flkolbisson Agricultural Reseavch Centre
3. Soil: Ferruginous

L, irea: 12 o°

5. Method of preparing the soil: Deep tilling, fine pulverization by hand,

growing area at ground level
6. Sowing date: 25 March 1981

T. Sowing method: Manual, in lines 50 cm apart, in seed
holes at intervals of 15 ecm, with 2-3
seeds per hole at a depth of 3-4 cm;
total number of seed holes: 160

8. Emergence date: 3 April 1981 (83 plants counted)

9:. Date of first tending: 2k April 1981 (weeding)
10. Date of second tending: 27 April 1981 (thinning)
11. Date of third tending: 5 May 1981 (weeding)
12. Date of fourth tending: 25 May 1981 (weeding) 1

13. Date of first set of flowers: 29 April 1981 (36 plants in flower or
57.1 per cent)

1k, Date of third se: of flowers: 22 May 1981 (17 plants or 27 per cent)

15. Date of the first harvest: 5 June 1981:
Quantity green: 7 kg
Quantity dried: 1.250 kg

Yield: 6.50 kg green = 1 kg dried ) 1
16. Average production per hectare: 5,833 kg/hectare
17, Number of days for germination
until emergence: 10 days
13, Humber of days between

emergence and the first set

of flowers: 2% days
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20.
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Number of days between
emergence and the first
harvest: 62 days

Nuvmber of days between seed-

ing and the first harvest: 70 Qdays
Remarks

The growth pattern was very irregular. Plants with their third set of
flowers could be seen growing alongside plants with their first set or
with no flowers at all.

A plant disease characterized by withering followed by a stunting of
the growth of <he plants and, in some cases, even their death was
observed. Cultures taken and examined at the Phytopathology Laboratory

indicated fusariosis.

The second harvest was entirely lost as a result of a very severe
attack of fusariosis between 10 June and 30 July 1981, which led to
the rotting of all the plants.

These tests were monitored by research engineer Cheuka Zangue.




10.
11.
12.
13.
1k,

16.

Plant:

Test site:

Soil:

Area:
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Annex 1k
OBSERVATION SHEET

Datura innoxia

Foumbot Agricultural Research Station

Black, volcanic, fertile

210 m2

Method of preparing the soil: Deep tilling, fine pulverization using

Sowing date:

Sowing method:

Emergence date:

Date

Date

Date

Date

Date

Date

of

of

of

of

of

first tending:

second tending:

third tending:

a rotary cutter, manual _evelling, growing

aresa raised 10-15 cm
8 April 1981

Manual, in lines svaced 50 cm apart, in
seed holes at intervals of 15 cm, with
2-3 seeds per hole at a depth of 3-4 cm;
total number of seed holes: 2,561

21 April 1981
24-30 April 1981 (weeding)
13-18 May 1981 (weeding and thinning)

5 June 1981 (hoeing and weeding)

first set of flowers: 2 May 1981

third set of flowers: 13 July 1981

the first harvest: 13 August 1981:

Juantity green: 30L.900 kg
Quantity dried: 50.400 kg
Yield: €.05 kg green = 1 kz dried

Number of days for germina-

tion until emergence:

Jumber of days between

13 days

emergence and the first set

of flowers:

12 days
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Number of days between emer-

gence and the first harvest: 113 days

Average production per

hectare: 14,500 kg/hectare (green)
Remarks

At the time of harvest, these were the average data for the plants:
Height: 1.30 m;

Number of leaves per plant: 273;

Unripe fruits: 13;

Flowers and flower buds: 8.

A mila attack of fusariosis persisted until the time of the first harvest.

The second harvest was entirely lost as a result of a very severe attack
of fusariosis between 13 August ard 30 September 1981, which led to the
rotting of all the plants.

The tests were monitored by Mr. Romaine Kamdem, Station Head, and

Mr. Thomas Touoyem, Team Leader.
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OBSERVATION SHEET

Plant:
Test site:
Soil:
Area:

Method of preparing the soil:

Sowing date:

Sowing method:

Emergence date5
Date of first tending:
Date of second tending:

Date of third tending:

Glaucium flavum

Foumbot Agricultural Research Station
Black, volcanic, fertile
105 m?

Deep tilling, fine pulverization by means
of rotary cutter, levelling; growing

area raised 10-15 cm
8 April 1981

Manual, in lines spaced 50 cm apart, in
seed holes at intervals of 10 cm, with
3-4 seeds per hole at a depth of 1-2 cm;
total number of seed holes: 2,050

18 May 1981
2L=30 April 1981 (weeding)
19-25 May 1981 (weeding)

4 June 1981 (weeding and thinning)

Date of fourth tending: 7 July 1981

Number of days for germina-

tion until emergence: Lo days
Remarks

The current status of the planting (11 November 1981):

- Number of plants standing:

Vigorous growth;

Length of leaves: 12-35 cm;

7875

Average number of leaves per plant: 65,

o flower buds have been observed;

- A number of basal leaves have rotted.
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Emergence was very late. I believe the reason for this delay was

the sowing date, which should be pushed back to June.

The tests were monitored by Mr. Romaine Kamdem, Station Hesd, and

Mr. Thomas Touoyem, Team Leader.
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Annex 16

OBSERVATION SHEET

Plant:

Test site:

Pyrethrum cinerariefolium

Dschang Cinchona Propagation Farm

Seed-bed work

Soil:

Area:

Sowing date:

Sowing method:
Emergence date:

Date of first weeding:
Date of second weeding:
Date of third weeding:
Date of fourth weeding:

Daily watering

Black earth, humus, well loosened and
free of hard objects; shady site

2 m2

30 March 1981

In lines spaced 5 cm apart

11 April 1981

7 April 1981

20 April 1981

21 May 1981

10 June 1981

Work in the growing ares

Soil:

Area:

Method of preparing the soil:

Setting-out date:

Date of first tending:

Date of second teanding:

Date of third tending:

Date of fourth tending:
Yunber of days for germina-
+ion until emergence:

Yumber cof days between emer-

gence and set<inz out:

Ferruginous
56 m2

Deep tilling, fine pulverization by hand;

growing area raised 10-15 cm

23 July 1981

27 July 1981 (hoeing and weeding)

20 August 1981 (hoeing and weeding)

12 September 1981 (hoeing and weeding)

18 Qctober 1981 (hoeing and weeding)
12 1iays

122 days
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Remarks
1. The setting-out of the plants was 42 days late.

2. The current status of the planting (8 November 1981):
~ Number of plants standing: 5363

- Average number of leaves ver plant: 148,

Vigorous growth;
Length of the leaves: 8-18 cm;

No evidence of disease or blight;

No flower buds have been observed, indicating a delay in this stage.

3. The tests were monitored by Mr. Etienne Wanda Mbiakop, Plantation
Head.
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OBSERVATION SHEET

Plant:

Test site:

Digitalis lanata

Foumbot Agricultural Research Station

Seed-bed work

Soil:

Area:

Sowing date:

Sowing method:
Emergence date:

Date of first tending:
Date of second tending:
Date of third tending:
Daily watering

Work in the

Black earth, hunmus, well locsened;

shady site

3 m2

8 April 1981

In lines spaced 5 cm apart
24 April 1981

31 April 1981

13 May 1981

22 Msy 1981

growing area

Soil:
Ares:

Method of preparing the soil:

Setting-out date:

Date of first tending:
Date of second tending:
Date of third tending:
Date of fourth tending:

Number of days for germina-
tion until emergence:
Jumpber of days be*tween emer-

gence and setting out:

Black, volcanic
105 m2

Deep tilling, fine pulverization by
means of a rotary cutter, levelling;

growing area raised 10-15 cm

9 July 1981

3 August 1981 (hoeing and weeding)

21 August 1981 (hoeing and weeding)

19 September 1981 (hoeing and weeding)

12 October 1981 (hoeing and weeding)
16 days

73 days
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Remarks

There has not yet been a harvest, the delay being due to an ignorance
of technical aspects. The harvest will be begun at the earliest

possible date and the results will then be communicated.

The current status of the planting (11 November 1981):
Number of plants standing: 982;

Vigorous growth;
Average number of leaves per plant: 83;

Length of leaves: 12-22 cm;

No evidence of disease or blight.

The tests were monitored by Mr. Romaine Kamdem, Station Head, and

Mr. Thomas Touoyem, Team Leader.
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Plant:

Test site:

Soil:

Area:

Sowing date:

Sowing method:
Emergence date:

Date of first tending:
Date of second tending:
Date of third tending:
Date of fourth tending:

Daily watering
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OBSERVATION SHEET

Digitalis lanata

Dechang Cinchona Prcpagaticn Farm

Seed-ved work

Black earth, humus, well lcosened;
shady site

2 m2

31 Msrch 1981

In lines spaced § cm apart

8 April 1¢ .

9 April 1981

20 April 1981

21 May 1981

10 June 1981

Work in the growing area

Soil:

Area:

Ferruginous

Ls _.2

Method of preparing the soil: Deep tilling, fine pulverization by

Setting-out date:

Date of first tending:
Date of second tending:
Date of third tending:

Date of fourth tending:

hand; growing area raised 10-15 cm
2L July 1981

27 July 1981 (weeding)

20 August 1981 (weeding)

12 September 1981 (weeding)

18 OQOctober 1981
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Number of days for germina-

tion until emergence: 8 days

Number of days between emer-

gence and setting out: 109 days
Remarks

There was a 49-day delasy in setting out the plants and hence there

has been a delay in the harvesting of the leaves as well.

The harvest has not yet begun (9 November 1981). Harvesting will
teke place on 15-16 November and the results will be communicated

thereafter.

The current status of the planting (8 November 1981):

- Number of plants standing: U65;

-~ Vigorous growth;

- Average number of leaves per plant: 83;

- Length of leaves: 12-22 cm;

- A number of plants were struck by a form of blight characterized
by withering followed by stunted growth and death. The plants
so affected had enlarged roots and tumours, suggesting an attack
of Phoma. It is expected the laboratory analysis will reveal

the true cause.

The tests were monitored by Mr. Etienne Wanda Mbiakop, Plantation Head.
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OBSERVATION SHEET

1. Plsent: Pyrethrum cinerariefolium

2. Test site: Foumbot Agricultural Research Station

Seed-bed work

3. Soil: Black earth, humus, well loosened and

free of hard objJects; shady site

L. Area: 3 m2
5. Sowing date: 8 April 1981
6. Sowing method: In lines spacea 5 cm apart
7. Emergence date: ' 29 April 1981
8. Date of first weeding: S May 1681
9. Date of second weeding: 23 May 1981
10. Date of third weeding: 20 June 1981
11. Date of fourth weeding: 2 July 1981

12. Daily watering

Work in the growing area

13. Soil: Black, volcanic

1L, Method of preparing tie soil: Deep tilling, fine pulverization by
means of a rotary cutter and by hand;

growing area raised 10-15 cm

15. Area: 105 m2
16. Setting-out date: 3 July 1981
17. Date of first tending: L August 1981 (hoeing and weeding)
18. Date of second tending: 11 September 1981 (hoeing and weeding)
19. Date of third tending: 5 October 1981 (noeing and weeding)
20. Number of days for germina-

tion until emergence: 21
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21. Number of days between emer-

gence and setting out: 6L
Remarks

1. Present status of the planting (11 November 1981):
- Number of plants standing: 860;
- Vigorous growth;
~ Average number of leaves per plant: 160;
Length of leaves: 8-18 cm;

No evidence of disease or blight;

No flower buds have been observed.

2. The tests were monitored by Mr. Romaine Kamdem, Station Head, and

Mr. Thomas Touoyem, Team Leader.




-T2

Annex 20
Centre for the Agricultural
Study of &> Research
Medicinal Plants Institute
Programme of chemical Agricultural research programme
and botanical ressearch and determination of the best
and analysis technical conditions for each
variety

!

Company for the Development of Cultivated
and Wild-Growing Medicinal Plants

medicinal plants

- Programme for the cultivation of medicinal I
plants and the picking of wild-growing !

|

1

- Dissemination of technical information

among producers

- Acquisition of plants, concentration,

primary packaging of products

- Purchase and concentration of plants,

packaging, storage, etc.

DEVELOPMENT

/

_~" Domestic market

-~

- Packaged products
- Finished products

Foreign market
(packaged plants)

- Semi-finished products | £
- Finished oroducts

Pirst stage

Second stage

S

Extraction unit
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través de fronteras El cita cifras de
1978 de US$50 000 al ane por una linea
entre Suiza y el RU y $30.000 al ano
entre Bélaica y Holanda como ejem-
plos de tan allos costes

El informe de ICC. preparado bajo
le jelatura de jacgues Mawsniouge,

p}\:ﬁd\‘ulp de IBM World Tra ide

Corp., y presidente de [1EM Furope,

sehala que la comunidad de los riego-
cioe debe efroniar ehora la prencupa-
cion de los dingentes gubarnamenia
les y el publico acerca de Jos erusos
poienciales de la informacion compu-
tenizada. E} informe urge & Ins hom
bres de negocios a "argiir el caso
enérgicamente en favor de la circula-
ciwn hbre de iz informnacion s las
PIeOcuUpacionas y receios conducern a

rf-ju...f ntos 1¢8? mmos
Tanc el GJ'QD}’ de rUVLrde‘,r.' .
OBCD estan intentando en ls ectush-

les y estupulacions
signde mmformanit:
ras y confidentialiczd
bar Jeos intercses de lg 3
indiv:duo

L& sitiacibn nierr
migda por Hans Peter
informacion ,,)’”f.lfr" 5

yoo OmMUnITaTIunes G_\

que el trr.f:s

..... aTion ]o TSTIC
pcrie meritime - de une mnanera ad
hoc, con nwncIosas eXCePCIones e 1S
1eglas acorcdadas internacionalmsnte
(hay una véiida comparacion, por
ejemplo, entre los refugios de infor-
mac16n y les banderas de converien
cia)?

Sue8man Comipele las aciualas dis
usiones sobre proteccion de wfor-

s
ma7ion con las gue se efectuaron ol
e:."\c trds entorne & la proleccicr

9: c ambiente Y geclaza qus
! ales e
hecho de jos aIQUIMENINS €N SL ClnirE
elementos futlles en virtud del creci-
miento de un gran consense de le opi-

c rucety

nisn en favor de la limpicza de nuvetrc
medio crnb)eme

un mgredleme esmcxal de le
moderna "Nuestra liberiad fx
depende de ella, y no es exz

ST

gerans

decir que la proteccidn de la vida pri
vada es la forma mas motierna de iz
pioteccién de derechos, y se hate
[MES mporiente ¢on Cada Compus

dorz gue ee instale”

Pcr iante, si las regiamentacior s
de 'a Informacion parecen a pri
viels un gasto Innecosanc. Gaes
conidera que “acabelan Si-hal il
una peosada carga sino una bu-la
inve1sion para el futwo " Jf

LI Ay iy - Ja, .
Malcolm Fole

Colsbiredor Spr-cia!
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1) it7-0 se irforia V4.7

VieTrs;

-1

2) ifue rate V2. le lag nececiceces de inforcacion en g industiria?
4c38n zepin 1 y 2 le} C72ipe Zriemnc de corrultan:

os le pelides fe it0c:

técrices, o)

cen’mice (es:

8, T.oen(CE [ZC'C(.‘E‘!;
ef); e€tec.

& jegueas y redionms irfusirias (com v sin cirnires Ce
© ires grirces irdusirias en su Irea ce irte:és.

#ves er su especielicad (conciscs, rvejrcsentaiivar ce les

3) Trivere 5 0 € palst b]
cos, ec.ninices, ete.). ;Clze sgviparfe )8 irfcraciln sec-

T
irierises teieles: t

£-c
[$:H

@
-
[ 3

hre esie ten

s en el 1:7 Ste ce acceso 8 18 irfe.tacifrn incretrial ¢ ecin

&Y Tificvdislos acte
rice (fuara v dentre de) DAT).

sros e Tdl suriare: Lilios, rcvictas, oties.
Jegr Nived siustade & Yok recccidodos de lafecucia Yy rodiina

veLTig Y

- "y

(e ned




2 'is vave, T2 e srellcol Scoccancras Jde en erios, Yecag, ctroe Teldlos,

6) Plan de funciona-iento del LHIT:
FREMISAS: (DAT DrIT)
-Centralizacibn del cateriai bibliogrifico s su llegas y ¢istriducidn racic-al

- interrs.
-~ Terivecidn de lzs corsultas n®l y 2 de) C3digo irterno o1 DFIT.
- Indi-aciln.- Clasificacién.
- Difusidn de s evistercis del Centro de Infcroacidn.

SLIVICIOS A PFESTAR: (DFIT DAT)

- Cz;acitaciSn en los diferentes tipos de rateriales tiblicgrificos.
Irfor-acidn per-anente rara Ud. y sus consultantes.
Tifusiln individ:alizala de la infornecidn (perfil) a las distintas secciores del
DAT.
2ibliograffa retrospectriva. R
rlera~jerto de Jos infoites, (.de 13s estadisticas de corsulzas?).
- 22lstin e actual cion:
netizas sitre laboratorics'y ceras secciores del TAT,

Infirzacifn bibliegrifics.

7) i Le pirece ccnverniente el plar prepuesto de colaboracidn rutua?

8) ( Que pre.untas corsiders que no fueron realizaldas?
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