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FOREWORD

Y/

Throughout the world there is an increasing interest in research. :

In the industrial field, technical improvement developed in some countries can be exported
to others where@my be applied almost without adaptation.

The situation is quite different as regards improvements in the agricultural field. These
are linked with crops, climates, soils and often with the social context. Thus, technical im-
provements can only be obtained through research done within the countries which will profit
from this research or in countries where climate and soil conditions are similar,

Since in many areas the climates, soils and crops are the same, a large amount of money
and time can be saved, even if sometimes the results of these researches need to be adapted
to the special conditions existing in the country where they are to be applied.

To avoid this waste of money and time, the Sixteenth Session of the FAO Conference
(Rome, 6-25 November 1971), by Resolution 9/71, requested the Director-General to submit
a proposal relating to the exchange of information between Member Nations and institutions
both in research and the related fields of development, in order to promote scientific and
technological advancement of agriculture in developing countries.

Following this recommendation, the Consultative Group on International Agricul-
tural Research has shown great interest in information on current agricultural research
in the world and chiefly in these countries. This is the purpose of the CARIS project
(Current Agricultural Research Information System).

Before recommending a world-wide system, the Consultative Group proposed to
members that a small-scale pilot project be financed in order to set up a methodology.

The pilot project was implemented, with the same objectives of a broader world-wide
project, i.e. to collect and disseminate information on research institutions and stations on
the on-going research projects in the fields of agriculture, animal production, forestry and
inland fisheries.

In order to simulate one sector of the CARIS project as closely as possible to the full
scheme, the coverage of the pilot praject has been limited to nations of West Africa asso-
ciated in WARDA (West African Rice Development Association).

The reasons for this choice were that this area contains typical problems of developing
countries. In this area there are 200 research institutions and stations of different types
and sizes. Research is undertaken under various climatic and soil conditions and in nu-
merous subject areas. The data are very varied and presented in two languages. The
CARIS pilot project is not only a test, but also a further example of the cooperation of the
countries associated in WARDA, working together on the improvement of rice cultivation.
This example could be readily followed in other sectors of agricultural research.

The pilot project was begun in March 1972. The first six months were mainly devoted
to the study of possible methodologies and to the preparation of the data collecting. To
this end, questionnaires were drawn up and contacts made with the organizations prepared
to cooperate in the project.

The subsequent six months were devoted to data collection. Questionnaires were sent
to Research Institutions and immediately on return sent to England or France for translation.
The collected data related to 237 Research Institutions or Siations and 1555 Research
Projects.

The last period was occupied by the data processing. Two complete versions have
been prepared: one in English by the Smithsonian Science Information Exchange (SSIE)
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using its existing operational system, another in French by CARIS staff according to a
methodology especially set up for CARIS during the preceding period. In addition, 300
research project descriptions have been sent to the Current Research Information System
(CRIS) of the U.S. Ministry of Agriculture, 300 to the Information and Documentation
Centre (CID) of the Commission of the European Communities and 30 to the Centre
d’Informatique appliquée au développement de Pagriculture tropicale (CIDAT) for sample
studies. Contacts have been made with the CID to attempt to bring about compatibility
between the two agricultural research information systems under study (AGREP and CARIS).

The pilot praoject does not end with the publication of the two directories. The In-
ternational Development Research Centre (IDRC) is to carry out an evaluation of the
methodologies, of the results of the pilot project and conduct a user survey. The results
of this work will provide a definitive methodology which could be used for a future world-
wide CARIS project.

The CARIS pilot project has been carried out as the result of a remarkable effort of
international cooperation.

The Food and Agriculture Organization of the United Nations would like to acknowledge:

— the countries and institutions that have supported the financing of the project,
in the form of cash, secondment of personnel and services: the Belgian and French
Governments, the Rockefeller Foundation, the Agency for International Development of
the U.S. Department of State (USAID), the Commission of the European Communities,
the Agence de cooperation culturelle et technique, the Conseil international de lo
langue francaise, the Overseas Development Admistration, the Commonwealth
Agricultural Bureaux and the International Development Research Centre;

— the Governments of the following West African countries, which have agreed to
cooperate in providing information through their research stations and have accepted
consultants who have assisted in data collection: Dahomey, Gambia, Ghana, Ivory
Coast, Liberia, Mali, Mauritania, Niger, Nigeria, Senegal, Sierra Leone, Togo, Upper
Volta;

— the research institutions and all the scientists, quoted in this directory, who have
given their help and have provided the basic data.

FAO hopes that the present directory will be useful, not only for the member countries
of WARDA but also for all other countries where research is going on in the same fields. This
is the real objective of the CARIS system, one that will be fully attained when this system
is set up on a world-wide basis.
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PART 1
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INTRODUCTION TO PART 1

This part of the Directory was prepared by the
Smithsonian Science Information Exchange (SSIE),
Washington, D.C., U.S.A., for the Food and Agricul-
ture Organization of the United Nations. Selection
of countries included in the Directory and collection
of the research summaries was carried out by FAO.
The summaries were indexed by the Exchange’s staff
of professional scientists and were entered into a
special data base from which this Directory was gen-
erated on magnetic tape prior to printing. This pub-
lication is intended to illustrate the type of Directory
which could be generated from similar, ongoing re-
search records on a world-wide basis, although a
publication developed in such a case would probably
be prepared in several selected subject areas rather
than as a single volume covering the entire field of
agricultural research.

The RESEARCH PROJECT SECTION of the
Directory is organized alphabetically by country and
by research station within country. Detailed address
information is included for each station and an
ra0/CARIS identification number follows the
name of the principal investigator for each project.
The information which appears in the summaries
was taken directly from the project records as received
by ssie. Each project is assigned a sequential ac-
cession number (i.e., 1.0001, 1.0002, 1.0003, etc.)
which is used in the four subsequent indexes for easy
reference to specific projects.

In the SUBJECT INDEX each project title is
indexed to an average of 6 terms alphabetically
arranged in hierarchies reflecting relationships be-
tween broader and narrower concepts. These are
as specific as the language of the project permits.
Extensive cross-referencing of terms appearing in the
various hierarchies is also provided for the user.
When terms appear as other than a main hierarchical
term, the main reference term is preceded by the
word ‘‘See”:

e.g. Grafting
See Plant Physiology

When terms appear both as a main hierarchical term
and elsewhere as other than a main term, the reference
terms are preceded by the words *‘See Also”:

e.g. Phosphorous
See Also Isotopes
Radioactive Isotopes

The titles of all projects indexed to each subject term
follow that term. A number of other descriptive terms
relevant to the project and the accession number
assigned to the project in the RESEARCH PROJECT
SECTION appears after each title, thus by reviewing
the terms following each title the reader can more
easily identify projects of probably high interest.

In order to keep the Directory size within reasonable
limits, indexing terms were limited to an average of
six major terms and for this reason certain printed
subject terms which might otherwise be useful entry
points to the subject index have been combined.
For example studies on:

e cattle, sheep, goats and swine will be found
under Animal Husbandry.

e economic plants will be found under the
corresponding type of crop — rubber, under
industrial crops; groundnuts, under oil seed
crops; cowpeas, under pulse crops; cotton
under fiber crops; coffee and cocoa, under
beverage crops; rice, millet, grain sorgum
and maize, under cereal crops; oil palm, under
oil seed crops; yams, under root crops; kenaf,
under fiber crops; and okra, under leafy and
fruit-type vegetables,

¢ soil fertility studies involving nitrogen, phos-
phate or potassium as well as general fertility
studies, and chemical deficiencies in soils,
will be found under the appropriate ‘‘manage-
ment” topic in the Agronomy, Forestry or
Horticulture sections of the index.



The EXECUTIVE AGENCY INDEX consists
of a single alphabetical listing. Executive agency
captions were limited in length to 42 characters by
the computer file used to store the source documents.
Thus, in some instances abbreviations had to be used.
City and country names are included for most agencies,
although a city or country name was not repeated
if it appeared as part of the agency name. In those
few instances in which the agency name was unusu-
ally long and the data field had room for only a city
or country name, the one thought to be most useful

was chosen.
While the RESEARCH PROJECT SECTION

identifies only the principal investigator, all investi-
gators cited on the source document are included
in the INVESTIGATOR INDEX. In the INVESTI-
GATOR SPECIALTY INDEX, an investigator
appears once under each specialty with which he
was associated in the source document. Investi-
gators not associated with a scientific specialty on the
source document were excluded from the INVESTI-
GATOR SPECIALTY INDEX. In both indexes,
an asterisk is used after the project accession number
to designate the principal investigator. Both indexes
are arranged alphabetically, the former by name, the
latter by name within specialty.



DESCRIPTION OF RESEARCH TASKS

DAHOMEY

CENTRE IRAT DE COTONOU
B.P. 422, Cotonou

1.0001, SUITABILITY FOR RICE OF THE SOILS OF THE
MARSHY LANDS OF NORTH DAHOMEY
R. DUMONT, (DM.021.0001)
OBJECTIVE: Adaptation of varieties to the local ecology.
APPROACH: Research work carried out at the outstations of
Bagou, Logozohe. Collection of varieties. Parallel statistical ex-
periments {3 varieties, 2 levels of fertility) on two different dates.
Fertilization: role of organic matter; working of the soil; potential
fertility: N, P and K curves; maintenance of P and K fertility.
RESULTS: Different types of rice cultivation have been
specified, with their techniques and their appropriate varieties.
Very great advantage of varieties with a high production potential
in the conditions of low-lying ground without much flooding.

SUPPORTED BY Inst. de Rech. Agron. Trop. - Dahomey

1.0002, SPECIFIC ROLE OF ORGANIC MATTER
R. WERTS, (DM.021.0002)

OBIJECTIVE: Demonstration of the specific role of organic
matter as a fertility factor. Influence on the efficacy of the nitroge-
nous fertilizer.

APPROACH: Research carried out on the outstations of
Hinvi, Abomey, Save, Angaradebou. Setting up a curve of re-
sponse to nitrogen with or without ploughing in of moistened
organic matter {test made on Gramineae, using the best varieties
available).

RESULTS: 1) Great efficacy of the moistened organic
material. 2) Clear-cut action of the nitrogen, irrespective of the
level of organic material (in the presence of P20O35 and K20).

SUPPORTED BY Inst. de Rech. Agron. Trop. - Dahomey

1.0003, ACTION OF THE TILLAGE ON THE PHYSICAL
FACTORS OF FERTILITY
R. WERTS, (DM.021.0003)

OBIECTIVE: Better knowledge of the techniques for prepa-
ration and for working of the land as a theme for intensification
of agriculture.

APPROACH: Research work carried out on the outstations
of Hinvi, Abomey, Save, Angaradebou. 2 or 3 modalities for tillage
(of which one reference control, traditional methods of cultiva-
tion) in the presence of several levels of fertility (experiment on
Gramineae, using the best varieties available).

RESULTS: Possible interaction between tillage and levels of
fertility.

SUPPORTED BY Inst. de Rech. Agron. Trop. - Dahomey

1.0004, POTENTIALITIES OF TROPICAL SOILS
R. WERTS, (DM.021.0004)

OBIJECTIVE: To measure the production potential of the soil
when the mineral deficiencies have been corrected.

APPROACH: Research work carried out on the outstations
of Hinvi, Abomey, Save, Angaradebou. Curve of response to nitro-
gen in the presence of a uniform P205 plus K20 fertilizer (on
Gramineae, using the best varieties available).

RESULTS: The No. 1 limiting factor for yields is the climatic
factor and particularly water (quantities and distribution of rain-
fall) whence a rather weak potential.

SUPPORTED BY Inst. de Rech. Agron. Trop. - Dahomey

1.0005, CORRECTION OF DEFICIENCIES IN P205
R. WERTS, (DM.021.0005)

OBJECTIVE: To determine the rates of application capable
of correcting deficiencies of soils in P2035.

APPROACH: Response curve to P205 in the presence of a
uniform N plus K20 fertilization (on Gramineae, using the best
varieties available). (Research work carried out on the outstations
of Hinvi, Abomey, Save, Angaradebou).

RESULTS: P20O5 is the No. | limiting factor for fertility in
Dahomey. In certain instances (debased Bore lands) P2O35 consti-
tutes the basis of a reparation fertilizer, in others a relatively weak
maintenance fertilization is sufficient.

SUPPORTED BY Inst. de Rech. Agron. Troﬁ. - Dahomey

1.0006, CORRECTION OF DEFICIENCIES IN K20
R. WERTS, (DM.021.0006)

QOBIECTIVE: To determine the rates of application capable
of correcting the deficiencies of soils in K20.

APPROACH: Research work carried out on the outstations
of Hinvi, Abomey, Save, Angaradebou. Curve of response to K20
in the presence of a uniform N plus P20S5 fertilization (on Grami-
neae, using the best varieties available).

RESULTS: The deficiency in K20 exists essentially in over-
cropped lands, or whenever cotton is a feature of the rotation.
Relatively low rates of application, but repeated, (K20 is poorly
stored) enable the correction of this deficiency.

SUPPORTED BY Inst. de Rech. Agron. Trop. - Dahomey

1.0007, MAINTENANCE OF P205 AND K20 FERTILITY
R. WERTS, (DM.021.0007)

OBJECTIVE: To determine, after correction of the mineral
deficiencies, what are the fertilizations to apply to the crops to
maintain fertility.

APPROACH: Test of a maintenance fertilization after several
levels of correction (in the case of P205). Test of several levels of
maintenance fertilization after 2 levels of correction (in the case



DAHOMEY

of K20). (Research work carried out on the outstations of Hinvi,
Abomey, Save, Angaradebou).

RESULTS: Recourse to a restitution fertilizer is strictly
necessary only for certain soils and for P20O5 only. For the other
soils and for K20 the maintenance fertilizations are of more value.

SUPPORTED BY Inst. de Rech. Agron. Trop. - Dahomey

1.0008, NITROGEN BALANCE IN TROFPICAL SOILS
R. WERTS, (DM.021.0008)

OBJECTIVE: Study of means of modifying the level of nitro-
gen reserves of the soils (ploughing in straw). Maximum profitabil-
ity of the nitrogenous fertilization.

APPROACH: Research work carried out on the outstations
of Hinvi, Abomey, Save, Angaradebou. Application of 3 levels of
N in the presence of 2 levels of non-moistened organic matter. On
Gramineae, (maize, sorghum, forage crops) using the best varieties
available.

RESULTS: 1) Little benefit from the non-moistened organic
material. 2) Very clear-cut activity of the nitrogen, in the presence
of P205 plus K20.

SUPPORTED BY Inst. de Rech. Agron. Trop. - Dahomey

1.0009, MODALITIES OF USE OF NATURAL TOGO
PHOSPHATE
R. WERTS, (DM.021.0009)

OBJECTIVE: As P205 is the No. 1 limiting factor in tropical
soils and the Togo phosphate a cheap source of P20O35, the object
is to establish a technique for the utilization of this phosphate.

APPROACH: Research work carried out on the outstations
of Hinvi, Abomey, Save, Angaradebou. 1) Demonstration of the
possible efficacy of this phosphate in relation to the more soluble
forms. 2) Combinations between different rates of application of
natural phosphate and of imported phosphates to improve the
efficacy.

RESULTS: 1) Very clear interest of the natural phosphate
especially in soils very deficient in P205. 2) Deferred effect, 12 to
24 months. 3) Possibility of clear and rapid improvement of the
efficacy of the natural phosphate by light applications of more
soluble phosphates.

SUPPORTED BY Inst. de Rech. Agron. Trop. - Dahomey

1.0010, MAINTENANCE AND REGENERATION OF FER-
TILITY OF THE DEGRADED "TERRE DE BARRE" SOILS
R. WERTS, (DM.021.0010)

OBIECTIVES: After restitution of the fertility, to establish
conditions for use of these lands.

APPROACH: Research work carried out on the outstation of
Meridjonou: Determination, then correction of the deficiencies;
advantage of organic material; maintenance of fertility.

RESULTS: Limiting factors are P2035, then K20. Advantage
of composted organic material. Possibility of redressing the defici-
encies and maintaining fertility. Advantage of the Togo phos-
phates.

SUPPORTED BY Inst. de Rech. Agron. Trop. - Dahomey

INSTITUT FRANCAIS DE RECHERCHES

FRUITIERES OUTRE-MER
Mission au Dahomey, B.P. 89, Abomey

1.0011, ECOLOGICAL STUDY OF THE ORCHARD -
SOUDANO-GUINEAN ZONE
G. MONTAGUT, (DM.140.0001)

Objective: Definition of species of fruit trees adapted to the
climatic zone, of their performance, of the utilization of the pro-
ducts.

Approach: Specific experimental arrangements, situated in
chosen mesoclimatic sites, for the study of the adaptability of
species of fruit trees cultivated as homogeneous populations or as
associations: citrus trees (lemons and limes), avocado, mango,
guava, cashew, grenadill and, a plant whose fruits contain a sweet-
ening principle, Synsepalum dulcificum.

Results obtained: Renewal of the citrus orchard, thanks to the
introduction, multiplication and distribution of plant material free
from the principal known virus diseases and representing the best
commercial varieties. Definition of the techniques for multiplica-
tion and for cultivation of citrus trees (principally the lemon tree
for essential oil} in the Centre (province of Zou). Multiplication
and creation of plantations of Synsepalum dulcificum with a view
to a technological study. In the North, definition of the mode of
plantation and creation of "populations” of Anacardium (cashew-
nut tree). Awaited: Definition of the suitability for fruit-growing of
the different climatic zones of Dahomey and of the techniques for
cultivation with a view to the creation of agro-industrial unit-types
for production.

SUPPORTED BY  Iunst. Fr. de Rech. Fruit. - Dahomey

SECTEUR IRCT CENTRE DAHOMEY
B.P. 144, Abomey

1.0012, HERBICIDE EXPERIMENTATION ON COTTON
C. THEVIN, (DM.043.0001)
National Network project: See DM. 042.0001. (1.0026)

SUPPORTED BY Inst. de Rech. Cot. et Text. - Dahomey

1.0013, STUDY OF THE MINERAL DEFICIENCIES OF
THE COTTON PLANT
C. THEVIN, (DM.043.0002)

National Network project: See DM, 042.0002. (1.0027)

SUPPORTED BY Inst. de Rech. Cot. et Text. - Dahomey

1.0014, EXPERIMENTS ON POTASSIUM FERTILIZA-
TION OF COTTON
C. THEVIN, (DM.043.0003)

National network project: See DM. 042.0003. (1.0028)

SUPPORTED BY Inst. de Rech. Cot. et Text. - Dahomey

1.0015, EXPERIMENTS WITH NATURAL PHOSPHATES
OF ANECHO (TOGO)
C. THEVIN, (DM.043.0004)

National Network project: See DM. 044.0004. (1.0022)

SUPPORTED BY Inst. de Rech. Cot. et Text. - Dahomey



1.0016, COMBINED EXPERIMENTS, TREATMENTS X
FERTILIZATIONS, ON COTTON
C. THEVIN, (DM.043.0005)

National network project: See DM. 044.0005. (1.0023)

SUPPORTED BY Inst. de Rech. Cot. et Text. - Dahomey

1.0017, STUDY OF THE NITROGEN NUTRITION OF
THE COTTON PLANT
C. THEVIN, (DM.043.0006)

Network project: See DM. 044.0001.(1.0019)

SUPPORTED BY Inst. de Rech. Cot. et Text. - Dahomey

1.0018, EXPERIMENTATION

COTTON

C. THEVIN, (DM.043.0007)
Network project: See DM. 042.0005. (1.0030)

WITH VARIETIES OF

SUPPORTED BY Inst. de Rech. Cot. et Text. - Dahomey

SECTEUR IRCT NORD-DAHOMEY
B.P. 172, Parakou

1.0019, STUDY OF THE NITROGEN NUTRITION OF
THE COTTON PLANT
A. JOLY, (DM.044.0001)

Objective: To get to know the requirements in nitrogen of the
cotton plant in the course of its development. Investigation of the
critical periods, by excess or by deficiency, and of a better control
of vegetative growth.

Approach: 4 experiments with 7 materials - 6 to 8 repetitions
- Fisher blocks; every 10 days with graduated pauses, according to
the materials, 3, 5, 7, 9 or 11 applications after sowing. Increased
insecticidal protection. Investigation of nutrition by foliar analysis
every 10 days. In Northern Dahomey, trials at Alafiarou, Gom-
parou, Angaradebou.

Results: Determination of doses (rates) and periods of ap-
plication of the nitrogenous fertilizer. Demonstration of the use-
lessness of applications beyond the 60th day.

SUPPORTED BY Inst. de Rech. Cot. et Text. - Dahomey

1.0020, STUDY OF THE MINERAL DEFICIENCIES OF
THE COTTON PLANT
A. JOLY, (DM.044.0002)

Network project: See DM. 042.0002. (1.0027)

SUPPORTED BY Inst. de Rech. Cot. et Text. - Dahomey

1.0021, EXPERIMENTS ON POTASSIUM FERTILIZA-
TION OF COTTON
A JOLY, (DM.044.0003)

National network project: See DM. 042.0003. (1.0028)

SUPPORTED BY Inst. de Rech. Cot. et Text. - Dahomey

1.0022, EXPERIMENTS WITH NATURAL PHOSPHATES
OF ANECHO (TOGO)
A. JOLY, (DM.044.0004)

Objective: To compare the Togo phosphate with bicalcium
phosphate on a complete quadrennial rotation (Borgou) or at in-
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creasing rates of application (Zou). To compare the application as
a basic fertilizer, at the start of rotation, and the fraction as an
annual application of phosphate fertilizer.

Approach: 4 experiments - Fisher blocks - 6 materials - 6 to
8 re- petitions (Borgou). 1 experiment - Fisher blocks - 7 materials
- 6 repetitions (Zou). 4 rows per plot - 2 central ones tested.
Borgou: To a basic fertilizer NSKBo, is added 200 kg/ha of bical-
cium phosphate or 330 kg of natural Togo phosphate, either in a
single application at the start of rotation, or fractionated as 2
applications over 2 years. Zou: To a basic fertilizer, are added 100
and 200 kg/ha of bicalcium phosphate, and 100, 200 and 400
kg/ha of natural Togo phosphate. Study of the activity and the
residual activity.

Results: An equal quantity of P205 bicalcium phosphate is
more efficient than the natural phosphate. A single application at
the start of rotation is preferable to the annual fractionation (Bor-

gou).

SUPPORTED BY Inst. de Rech. Cot. et Text. - Dahomey

1.0023, COMBINED EXPERIMENTS, TREATMENTS X
FERTILIZATIONS, ON COTTON
A. JOLY, (DM.044.0005)

Objective: 1) Regional study of the interactions between use
of fertilizers and treatments. 2) Quest for the optimum technical
and economic level of intensification of fertilization and of treat-
ments.

Approach: Different experimental techniques have been com-
pared: factorial, split-plots, 3 levels of fertilization, 3 levels of
insecticidal protection.

Results: 1) Definition of the mean optimum level of intensifi-
cation per region. 2) Demonstration of a great variability in the
responses. 3) Demonstration of a null, or sometimes depressant
effect of copious applications of manure, irrespective of the level
of insecticidal protection.

SUPPORTED BY Inst. de Rech. Cot. et Text. - Dahomey

1.0024, INTRODUCTION OF COTTON INTO TRADI-
TIONAL CROP ROTATIONS
A. JOLY, (DM.044.0006)

Objective: To study the introduction of cotton into the tradi-
tional crop rotations; its place in the rotation and its role in the
intensification of agriculture. Economic balance of various rota-
tions representing different levels of intensification. Mineral bal-
ance: study of losses (from the soil) and of restitutions. Approach:
3 experiments in the NW sector of Dahomey comprising 4 sowings
staggered in time, and for each of them, 2 repetitions in the field
- 2 or 3 rotations in comparison. Analysis of soil - investigation of
mineral nutrition by foliar analysis. Study of the losses (from the
soil) (orig. exportations) in mineral elements.

Results: Study of the cultural precedents for cotton. Eco-
nomic interest of the intensification of methods of cultivation and
of the introduction of an industrial crop. Maintenance of fertility.

SUPPORTED BY Inst. de Rech. Cot. et Text. - Dahomey

1.0025, EXPERIMENTATION WITH VARIETIES OF
COTTON
A. JOLY, (DM.044.0007)

National Network Project: See DM. 042.0005. (1.0030)

SUPPORTED BY Inst. de Rech. Cot. et Text. - Dahomey



DAHOMEY

SECTEUR IRCT SUD-DAHOMEY
Sekou, Departement de I' Atlantique, B.P. 715, Cotonou

1.0026, HERBICIDE EXPERIMENTATION ON COTTON
M. DAESCHNER, (DM.042.0001)

Objective; To test the herbicidal effect of 7 preparations in the
ecological conditions of the locality in which they are used, and
approach to the optimal rate of application.

Approach: 2 experiments - plots of 3 rows of 30 metres - one
repetition. Each treated plot is continuous to a control untreated
plot. There is thus | control plot after 2 treated plots. Each prepa-
ration is tested at 3 rates of application, the optimal rate D, being
bordered, in this order, by rates 3/4D and 3/2D.

Results: Of interest are CGA 10832 (pre-emergence) - GS
16068 (pre-emergence), Ru 12709 (post emergence) - and Ansar
529 (post emergence).

SUPPORTED BY Inst. de Rech, Cot. et Text. - Dahomey

1.0027, STUDY OF THE MINERAL DEFICIENCIES OF
COTTON PLANTS
M. DAESCHNER, (DM.042.0002)

Objective: 1) Diagnosis of mineral deficiencies on the regional
scale and study of the response of the cotton plants to mineral
fertilization; 2) Evolution of these deficiencies in the course of
several rotations.

Approach: 22 Fisher block experiments with 7 materials - 6
to 8 repetitions - 4 rows per plot - 2 central ones tested - Materials
for comparison: 1 - Control, 2 - NSPKBo strong dose, 3 - NSPKBo
popular dose, 4 - NSPB (-K), 5 - NSKBo (-P), 6 - NPKBo (-8}, 7
- SPKBo (-N). Increased insecticidal protection.

Results: - Demonstration of mineral deficiencies variable with
regions: P205 in the North (Atacora and Borgou), K20 in the
centre and south (Zou south), N and S everwhere, but less severe.
Residual effect of the deficient elements on the crops following in
rotation.

SUPPORTED BY Inst. de Rech. Cot. et Text. - Dahomey

1.0028, EXPERIMENTS ON POTASSIUM FERTILIZA-
TION OF COTTON
M. DAESCHNER, (DM.042.0003)

Objective: To determine the regions where potassium is defi-
cient and to study the modalities for correction of this deficiency
(rates of application, fractionated applications).

Approach: A} 4 different experiments: Rates of application
and fractionated applications of K (Aplahoue) correction of defi-
ciency in K (Cove) curve of activity of K; (Bohicon). B) Fisher
blocks - 3 to 8 materials - 8 repetitions; C) 4 rows per plot - 2
central ones tested; D) Insecticidal protection.

Results: Demonstration of a considerable potassium defi-
ciency in the bore (tidal wave) lands of southern Dahomey. Direct
activity and residual effect of an application of K20 in correction
of this deficiency.

SUPPORTED BY Iast. de Rech. Cot. et Text. - Dahomey

1.0029, TEST ON MAINTENANCE OF THE FERTILITY
OF SOILS BY PROTECTION AND RESTITUTION OF OR-
GANIC MATTER
M. DAESCHNER, (DM.042.0004)

Objective: Study of the role of a better protection of the soil
and of restitution of the residues of harvesting in an intensive
alternation of maize and cotton as a factor in maintenance of the

fertility of the soil and a means of augmenting the efficacy of the
fertilizer.

Approach: 2 Fisher block experiments - 6 different materials
for each of the 2 experiments - 8 repetitions - 4 rows per plot - 2
central ones tested. Materials: at Bozinkpe: 2 levels of fertilization,
3 materials, application of organic matter. At Sokouhove: 2 materi-
als: s0il bare and strawed, 3 levels of nitrogenous fertilization: N
- 0; N - 60; N - 120. Insecticidal protection.

Results: Evident interest of a protection of the soil, by straw-
ing or organic restitution, in the maintenance of the fertility of
soils,

SUPPORTED BY Inst. de Rech. Cot. et Text. - Dahomey

1.0030, EXPERIMENTATION WITH VARIETIES OF
COTTON
M. DAESCHNER, (DM.042.0005)

Objective: Test of behaviour of varieties selected by the
LR.C.T.; Investigation of productivity, rusticity and technological
qualities.

Approach: 14 varietal experiments on 6 or 7 varieties; Fisher
blocks - 3 rows per plot - central row tested - 8 repetitions; Mineral
fertilization - Insecticidal protection.

Results: Proposal for the popularization of the varieties that
are the best adapted regionally. According to the regions, the
varieties are: BJA, HG 9, Allen 333, 444-2.

SUPPORTED BY Inst. de Rech. Cot. et Text. - Dahomey

SECTION DE RECHERCHES IVINA IRAT
Ina par N’ Dali, B.P. 155, Parakou

1.0031, STUDIES ON YAMS WITH A VIEW TO THE IN-
TEGRATION OF THIS CROP INTO AN INTENSIVE RO-
TATION

R. DUMONT, (DM.022.0001)

OBJECTIVE: Introduction of yams into a permanent system
of cultivation,

APPROACH: Inventory of and observations on the ocal var-
ieties. Cultivation techniques: factors influencing the carliness of
appearance above ground, establishment of techniques likely to
increase the yields. Fertilization: determination of a mineral fertili-
zation, advantage of an organic fertilization, residual effects of
fertilizations of the preceding crops.

SUPPORTED BY Inst. de Rech. Agron. Trop. - Dahomey

1.0032, SELECTION OF A WHITE MAIZE ADAPTED TO
NORTH DAHOMEY
J. LECOUTE, (DM.022.0002)

OBJECTIVE: The obtaining of a white maize well adapted to
the north of Dahomey, in two forms; the one early and the other
iate.

APPROACH: Varietal hybridization starting with a selected
yellow maize from the north of the country and a selected white
maize from the south, beginning again with the progeny in the
exclusively white form with maintenance established from the
heterosis of the initial crossing. Divergent selection of the cumula-
tive type with a view to the obtaining of an early form and of a late
form.



RESULTS: The divergent selection for the duration of the
cycle is in progress.

SUPPORTED BY Inst. de Rech. Agron. Trop. - Dahomey

1.0033, SUITABILITY FOR RICE OF THE SOILS OF THE
MARSHY LANDS OF NORTH DAHOMEY
R. DUMONT, (DM.022.0003)

National network project - see DM.021.06001.(1.0001)

SUPPORTED BY Inst. de Rech, Agron. Trop. - Dahomey

1.0034, SPECIFIC ROLE OF ORGANIC MATTER
R. WERTS, (DM.022.0004)
International network project - see DM.021.0002. (1.0002)

SUPPORTED BY Inst. de Rech. Agron. Trop. - Dahomey

1.0035, ACTION OF THE TILLAGE ON THE PHYSICAL
FACTORS OF FERTILITY
R. WERTS, (DM.022.0005)

International network project - see DM.021.0003. (1.0003)

SUPPORTED BY  Inst. de Rech. Agron. Trop. - Dahomey

1.0036, POTENTIALITIES OF TROPICAL SOILS
R. WERTS, (DM.022.0006)
International network project - see DM.021.0004. (1.0004)

SUPPORTED BY Inst. de Rech. Agron. Trop. - Dahomey

1.0037, CORRECTION OF DEFICIENCIES IN P205
R. WERTS, (DM.022.0007)
Internationa! network project - see DM.021.0005. (1.0005)

SUPPORTED BY Inst. de Rech. Agron. Trop. - Dahomey

1.0038, CORRECTION OF DEFICIENCIES IN K20
R. WERTS, (DM.022.0008)
International network project - see DM.021.0006. (1.0006)

SUPPORTED BY Inst. de Rech. Agron. Trop. - Dahomey

1.0039, MAINTENANCE OF P205 AND K20 FERTILITY
R. WERTS, (DM.022.0009)
International network project - see DM.021.0007. (1.0007)

SUPPORTED BY Inst. de Rech. Agron. Trop. - Dahomey

1.0040, NITROGEN BALANCE IN TROPICAL SOILS
R. WERTS, (DM.022.0010)
International network project - see DM.021.0008. (1.0008)

SUPPORTED BY Inst. de Rech. Agron. Trop. - Dahomey

1.0041, OBTAINMENT OF SORGHUM HYBRIDS OF
AMERICANO-DAHOMEY TYPE WITH SHORT STRAW
J. LECOUTE, (DM.022.0011)

OBJECTIVE: Improvement of sorghums by reduction of the
height of the stems, with translucent seeds and without a brown
layer. Resistance to being beaten down and better response to
fertilizers.

APPROACH: Introduction of the Combine Kafir 60 A and
Hazera 610, varieties with short straw. Crossings with a local
tall-stemmed sorghum. The obtaining of semi-local progeny with
short straw in the form of self-fertilized lines.

RESULTS: Creation of 2 series of lines with short straw start-
ing from each of the foreign parents, the cycle of which is analo-
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gous to that of the local sorghums. Fixation in progress.
Comparative experiments still to be done.

SUPPORTED BY Inst. de Rech. Agron. Trop. - Dahomey

1.0042, CONSTITUTION OF A COMPOSITE OF WHITE
MAIZE WITH IMPROVED VARIETIES ORIGINATING IN
DAHOMEY
J. LECOUTE, (DM.022.0012)

OBJECTIVE: To create a pool of maize genes to produce
local pure lines that are well adapted and vigorous.

APPROACH: 2 cycles of S1 testing.

RESULTS: The obtaining of a population, to be the starting-
point of future pure lines.

SUPPORTED BY Inst. de Rech. Agron. Trop. - Dahomey

1.0043, CREATION OF A VARIETAL HYBRID OF YEL-
LOW MAIZE ADAPTED TO THE NORTH OF DAHOMEY
J. LECOUTE, (DM.022.0013)

OBJECTIVE: Improvement of the resistance to streak, a virus
disease which has recently become more severe in Dahomey.

APPROACH: Crossings with a series of introductions
presenting factors of resistance to the disease.

RESULTS: Tests for intervariety hybrids made in 1971 and
which will be pursued.

SUPPORTED BY Inst. de Rech. Agron. Trop. - Dahomey

1.0044, MODALITIES OF USE OF NATURAL TOGO
PHOSPHATE
R. WERTS, (DM.022.0014)

National network project - see DM.021.0009. (1.0009)

SUPPORTED BY Inst. de Rech. Agron. Trop. - Dahomey

SECTION ENTOMOLOGIE IRCT AU

DAHOMEY
Sekou, Departement de I’ Atlantique, B.P. 715, Cotonou

1.0045, STUDY OF THE PARASITISM OF THE COTTON
PLANT
P. ATGER, (DM.046.0001)

Objective: To study locally the pressure of parasites under
different conditions of phyto-sanitary protection.

Approach: Three separate rectangular plots were laid out
{about 1 hectare each) with a minimum of 40 rows each 30 metres
in length, forming 3 treatment replicates as follows: A-2 plots
(untreated) located at opposed corners of the diagonal; B-2 plots
(treated at popular rates) located at extreme opposites of the A
plots; PP-2 plots treated twice weekly (super-protection) located
midway and separating the juxtapositioned A-B extreme plots.

Results: The multiple observations carried out on these plots
should give a better knowledge of the local parasitism, enabling
correction and adaptation of the proposed schemes of treatment to
popular usage.

SUPPORTED BY Inst. de Rech. Cot. et Text. - Dahomey

1.0046, EXPERIMENTS TO CONFIRM THE EFFICACY
OF INSECTICIDE PREPARATIONS IN COTTON PLAN-
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TATIONS
P. ATGER, (DM.046.0002)

Objective: To obtain an additional assurance as to the efficacy
of a preparation before proposing the formulation for popular use.

Approach: Four comparative experiments were conducted
doing the Fisher block method, 8 component plots with 6 rows
each 30 meters long , treated with the following materials in 6
replicate sprayings, starting at the 40th day: Peprothion TM (En-
dosulfan-DDT-Methylparathion) 300- 216-108 g./1. at 2.0 1./ha ;
Azodrin plus DDT (125-250g./L) at 2.5 1./ha; S 137B (DDT plus
PCC-Methylparathion) 400-224-110 g./1. at 2.5 L./ha; S 138A
{phosvel) 360 g./L. at 3 1./ha.; Cela CA 6900 plus DDT (500-250
g./1) at 1.5 plus 4 1./ha.; Endrin-DDT (120-450 g./1) at 2 L./ha.

Result: Analysis of the health of the yield and of its weight will
be the criteria of quality. The results are not yet known.

SUPPORTED BY Inst. de Rech. Cot. et Text. - Dahomey

1.0047, TESTING OF NEW INSECTICIDE PREPARA-
TIONS IN THE PROTECTION OF COTTON PLANTA-
TIONS

P. ATGER, (DM.046.0003)

Objective: To discover substances highly insecticidal against
one or more of the insect predators, for eventual replacement of
the popularized preparations.

Approach: Five comparative experiments were conducted us-
ing the Fisher block method. Eight component plots of 6 rows,
each row 30 meters long, were used with 6 sprayings per plot using
the following treatments starting at the 40th day: Peprothion TM
(Endosulfan-DDT- Methylparathion) (300-216-108 g/1) at 2.0
I./ha.; Peprothion D (400- 180-100 g./1) at 2.5 1./ha.; S L75A
(Phosvel plus Zectran) 360-240 g./1.yat 2.51./ha.; S 176 A (Phosvel
plus DDT) 240-360 g./1. at 2.5 1./ha.; HOE 2960-DDT (225-450
g./1) at 2.5 L./ha,; Endrin-DDT- Methylparathion (100-340-100
g/1) at 25 L/ha; Toxaphene-DDT- Methylparathion
(200-360-112 g./1) at 3.0 lL/ha; Azodrin-DDT-Toxaphene
(150-200-200 g./1.) at 3.0 l./ha.; CRD 71-81 (DDT-PCC-Methyl-
parathion) (450-224-110 g./1) at 2.0 1/ha.; 82957-Toxaphene-
DDT (200-250-250 g./1) at 2.0 1./ha.

Result: Not yet analysed.

SUPPORTED BY Inst. de Rech. Cot. et Text. - Dahomey

1.0048, RESEARCH INTO METHODS FOR THE INTE-
GRATED CONTROL OF COTTON PESTS IN DAHOMEY
P. ATGER, (DM.046.0004)

Objective: 1) Research on insect pathogens and entomopha-
gous organisms in relation to the development of integrated con-
trol. 2} Determination of methods of rearing the pests Heliothis
armigera and Cryptophiebia (Argyroploce) leucotreta on natural
and artificial media, with the aim of multiplying viral and bacterial
insect pathogens. 3) Preparation, formulation and study of the
behaviour of bioclogical products obtained after such rearing. 4)
Study of the LD50s of common insecticides on populations of
insects reared in the laboratory or in the field.

Approach: General observations in this area.

Progress: Rearing of Argyroploce on natural and artificial
media.

SUPPORTED BY Inst. de Rech. Cot. et Text. - Dahomey

1.0049, INSECTICIDE EVALUATION TEST IN COTTON
PLANTATIONS OF MIXTURES OF PROVEN INSECTI-
CIDAL PREPARATIONS
P. ATGER, {DM.046.0005)

Objective: To study possible synergies between insecticidal
preparations as {o action on a group of insects or on parasitic fauna
in general.

Approach: Comparative experiments were conducted doing
the Fisher block method consisting of eight component plots, each
with 7 rows, each 30 meters in length. The following materials
were applied in 9 sprayings, starting from the 50th day to the 129th
day: Endrin-DDT (120- 450 g./1.) at 2.0 1/ha.; HOE 2960 plus
Endosulfan (350 plus 350 g./1.) at 1.2 plus 1 1./ha; HOE 2960 plus
DDT (350 plus 250 g./1.) at 1.5 plus 4 1./ha.; Gardona plus DDT
(240 plus 250 g./1.} at 2.0 plus 4 1./ha.; Cela 6900 plus DDT (500
plus 250 g./1) at 1.0 plus 4 1./ha.

Result: The two mixtures comprising HOE 2960, the one with
endosulfan and the other with DDT added, are more efficacious
(P equals 0.01) than the other preparations, judged by the follow-
ing criteria: % of pods parasitized, % of blemished cotton. This is
reinforced by a statistically superior production from the plots
protected with these two mixtures, without there being any differ-
ence between the two.

SUPPORTED BY Inst. de Rech. Cot. et Text. - Dahomey

1.0050, EXPERIMENT ON STARTING INSECTICIDAL
TREATMENT OF THE COTTON PLANTS AT A WARNING
SIGN

P. ATGER, (DM.046.0006)

Objective: To make insecticidal protection of cotton pianta-
tions more effective and less onerous.

Approach: The intensity of parasitism is estimated by the
number of fallen fruit-bearing organs for an interval between rows
30 m in length. The warning is given on the basis of various levels
of parasitism. Comparison of the results in 7 experiments: Fisher
block method, 8 repetitions, component plots of 8 rows of 30 m;
5 materials: 1) Classical protection; 2) Protection on the basis of
1 fruit- bearing organ fallen, per 30 cm; 3) Protection on the basis
of 3 fruit-bearing organs fallen, per 30 cm; 4) Protection on the
basis of 6 fruit bearing organs fallen per 30 cm; 5) Protection on
the basis of 9 fruit-bearing organs fallen, per 30 cm.

Results: Not yet known.

SUPPORTED BY Inst. de Rech. Cot. et Text. - Dahomey

1.0051, INTEGRATED CONTROL OF CRYPTOPHLEBIA,
BY ADDITION OF VIRUSES TO THE CHEMICAL INSEC-
TICIDES

P. ATGER, (DM.046.0007)

As the moth Cryptophlebia Peucotreta constitutes the most
formidable hazard to cotton cultivation in the South of Dahomey
and is, besides, rather inaccessible to chemical insecticides, the
object of this experiment is to try to complete the general action
of Peprothion TM by the addition of specific entomopathogenic
viruses {agents of granulosis and cytoplasmic polyhedrosis).

Approach: Larvae of C. leucotreta killed by this virus complex
are added to the classical insecticide solution and the effects on
production are compared. Comparative experiment: Fisher block
method, 8 repetitions; plots with 10 rows of 30 m; 3 test materials:
1) Peprothion TM, alone; 2) Peprothion TM plus virus (2000
Larval Units/ha); 3) Peprothion TM plus virus (1000 Larval
Units/ha).

Results: Not yet analyzed.



SUPPORTED BY Inst. de Rech. Cot. et Text. - Dahomey

SECTION FIBRES JUTIERES IRCT AU

DAHOMEY
B.P. 715, Cotonou

1.0052, STUDY OF ROTATIONS OF KENAF (HIBISCUS)
- MAIZE - FALLOW
R.S. COURTIAL, (DM.045.0001)

To compare a cultivation of kenaf grown uninterruptedly for
6 years, with a cultivation of kenaf interrupted for 1 or 2 years by
a cultivation of maize and by 1 or 2 years of fallow.

Complex experiment: 12 repetitions.

SUPPORTED BY Inst. de Rech. Cot. et Text. - Dahomey

1.0053, EXPERIMENTS WITH VARIETIES OF HIBIS-
CUS, CORCHORUS AND URENA
R.8. COURTIAL, (DM.045.0002)

Determination of the available varieties of plant material that
are most productive and best adapted to local climatic conditions.
5 varieties of Hibiscus cannabinus. 6 varieties of Hibiscus sab-
dariffa. 100 varieties in collection (Hibiscus, Corchorus, Urena).
Fisher blocks - 8 repetitions. Mean yield - Varieties cannabinus
900 kg/ha, sabdariffa 1200 kg/ha.

Trials are made at the outstations of Sekou (1.135-N D), Massi
(1.412-VP), and Lokpara (1.482-LF).

SUPPORTED BY Inst. de Rech. Cot. et Text. - Dahomey

1.0054, EXPERIMENTS ON MINERAL FERTILIZATION
OF HIBISCUS SABDARIFFA
R.S. COURTIAL, (DM.045.0003)

Objective: To study the action of the elements N, S, P, K and
Bo on the production of fibres; yield by the hectare, characteristics
of the fibres, profitability of manuring. To determine the relative
importance of each element in the fertilizing.

Approach: Experiments using the Fisher block method, 8
repetitions, 7 treatments. (without manure, complete fertilizer
NSPKBo:- 43, 24, 40, 72 and 2.5 Boracine kg/ha - then; -N, -§,
-P, -K, - Bo), component plots with 12 rows of 14 m; O.3 m
between the rows. The 4 central rows harvested, reduced by 2 m
at each end. Comparison by successive withdrawal of each element
of the complete formulation. Application at sowing except for 22
units of N spread at 40 days.

Resuit: The elements N, S, P, K, and Bo are necessary. Defici-
encies in N, K, Bo very severe, those in P and 8 clear-cut. Level
of production relatively low: kg/ha of fibre in the plots without
manure: 1600 kg/ha with the complete fertilizer. The technologi-
cal information is not yet calculated. Trials are made at Sekou,
Massi and Lokpara outstations.

SUPPORTED BY Inst. de Rech. Cot. et Text. - Dahomey

1.0055, TESTS OF CHEMICAL CONTROL OF WEEDS IN
KENAF CROPS
R.S. COURTIAL, (DM.045.0004)

To test commercial herbicide preparations for their efficacy in
local conditions. Preparations tested: Treflan, Dacthal, Jeloman,
Aresin, Gesaten, Karmex, Tok-E. Fisher blocks - 8 repetitions. For
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the moment Treflan is the best preparation. The economic rate of
application has still to be determined. Trials at Sekou, Massi and
Lokpera.

SUPPORTED BY Inst. de Rech. Cot. et Text. - Dahomey

1.0056, STUDY OF THE ACTION OF THE ELEMENTS N,
S, P, K, B, O APPLIED AS A FERTILIZER ON HIBISCUS
SABDARIFFA

R.S. COURTIAL, (DM.045.0005)

Objectives: 1) To trace the curve of action of NSPK and Bo
on the yield in fibre per hectare. 2) To calculate on the basis of
these results the optimal rate of application of each of these ele-
ments for the yield per hectare in fibre.

Approach: An experiment using the Fisher block method and
8 repetitions, 5 treatments per element under test in 3 dosages.
Test with: N, 3 rates of application : 20 -40 -60 kg/ha; S, 3 rates
of application : 13 - 25 - 39 kg/ha,; P, 3 rates of application : 30
- 45 - 60 kg/ha. K, 3 rates of application : 30 - 60 - 90 kb/ha; Bo,
3 rates of application : 1- 15 - 10 kg/ha of Boracine. Component
plot, 12 rows of 14 m at an interval of 0.3 m between rows.
Harvesting of the 4 central rows, reduced by 2 m at each end.

Results: Pluriannual experiment: the first results are still un-
known.

SUPPORTED BY Inst. de Rech. Cot. et Text. - Dahomey

1.0057, EXPERIMENT ON TECHNIQUES OF RETTING
FOR HIBISCUS SABDARIFFA
R.S. COURTIAL, (DM.045.0006)

Objective: To compare 4 retting techniques for 4 forms of the
plant material offered for retting, with regard to: the rapidity of the
operation, the yield in dry fibres, the physical characteristics of the
fibres, profitability.

Approach: 4 types of retting receptacles are prepared: natural
retting places, as river inlets with running water, without manage-
ment; natural retting places as ponds, with stagnant water, without
management; natural, managed retting places; artificial, cemented
retting places. The material for retting will be presented in the
following forms: as fresh stalks, as dry stalks, as fresh thongs, and
as dry thongs. Repetitions in time.

SUPPORTED BY Inst. de Rech. Cot. et Text. - Dahomey

STATION DE RECHERCHES

AGRONOMIQUES IRAT DE NIAOULI
Niaouli par Attogon

1.0058, DETERMINATION OF MINERAL DEFICIEN-
CIES OF SOILS
A.A. GLELE, (DM.023.0001)

OBJECTIVES: To make good the mineral deficiencies of the
soils before putting them under cuitivation. To follow the evolu-
tion of the mineral requirements of these soils in the course of
cultivation.

APPROACH: Analyses by the “flower pots" method.

RESULTS: The method is of value in respect of P20S and
K20. It enables forecasting of the moment when a downright
deficiency in these elements will be produced in soils under culti-
vation.
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SUPPORTED BY Inst. de Rech. Agron. Trop. - Dahomey

1.0059, IMPROVEMENT OF THE PROCEDURES FOR
STORAGE AND CONSERVATION OF MAIZE IN A RURAL
ENVIRONMENT

A.A. GLELE, (DM.023.0002)

OBJECTIVE: Increasing the value of the product and reduc-
ing losses in the course of storage.

APPROACH: 1) Study of different materials for storage
space (husbandry cribs or bins, traditional granaries, jars, sacks,
silos of metal, concrete, etc.) from the point of view of efficacy, and
cost price. 2) Study of the authorized insecticide preparations
which ensure good conservation.

RESULTS: 1) Superiority of conservation of dry grain in her-
metically sealed receptacles with or without insecticide treatment
(dusting or gas). 2) Necessity for protecting the walls of masonry
silos against humidity.

SUPPORTED BY Inst. de Rech. Agron. Trop. - Dahomey

1.0060, PRODUCTION OF DOUBLE CRYPTO-HYBRIDS
BETWEEN LOCAL IMPROVED WHITE MAIZE AND AN
INTRODUCED MEXICAN VARIETY FROM TUXPENO
STOCK

J. LECOUTE, (DM.023.0003)

OBJECTIVE: To obtain hybrids having the structure of dou-
ble hybrids, with a view to rapid use.

APPROACH: Self-fertilization in Tuxpeno {(Mexico). The S1
lines are each crossed with 1 plant of the local variety which is
itself self- fertilized and which serves as male parent.

RESULT: The self-fertilizations are done in Tuxpeno. The S1
lines have been sown,

SUPPORTED BY Inst. de Rech. Agron. Trop. - Dahomey

1.0061, CONSTITUTION OF A VARIETAL COMPOSITE
OF MAIZE FROM INTRODUCED FOREIGN VARIETIES
J. LECOUTE, (DM.023.0004)

OBJECTIVE: To offer a late white and yellow maize.

APPROACH: 22 well-adapted entries from the collection.
Constitution of the composite by repeated polycrossing and choice
of plants from the castrated lines. Three S1 tests in succession.

RESULTS: Composite obtained. Start made on internal im-
provement of the composite by tests on the S1 generation.

SUPPORTED BY Inst. de Rech. Agron. Trop. - Dahomey

1.0062, THE OBTAINING OF PURE LINES FROM FOUR
LOCAL POPULATIONS OF WHITE MAIZE
J. LECOUTE, (DM.023.0005)
OBJECTIVE: The obtaining of hybrids of white maize.
APPROACH: Research work and the obtaining of varieties
resistant to disease and to being beaten down.
RESULTS: The obtaining of 400 fixed lines resistant to being
beaten down and to diseases.

SUPPORTED BY Inst. de Rech. Agron. Trop. - Dahomey

1.0063, FABRICATION OF STERILE-MALE STRAINS OF
MAIZE ADAPTED TO DAHOMEY
J. LECOUTE, (DM.023.0006)
OBJECTIVE: To facilitate the production of hybrid seeds.
APPROACH: Introduction of foreign sterile-male strains.
Crossing with local or foreign varieties.

RESULTS: Two sterile-male strains have shown good adapta-
tion to Dahomey.

SUPPORTED BY Inst. de Rech. Agron. Trop. - Dahomey

1.0064, INTRODUCTIONS AND TESTED COLLECTIONS
OF FOREIGN VARIETIES OF MAIZE
J. LECOUTE, (DM.023.0007)

OBJECTIVE: Creation of quality hybrids having a high yield.

APPROACH: To have good testers for the local varieties.
Research for the following characters: Resistance to being beaten
down, short stems, resistance to diseases.

RESULTS: Demonstration of four good testers with the local
varieties and lines.

SUPPORTED BY Inst. de Rech. Agron. Trop. - Dahomey

1.0065, PRODUCTION OF A COMPOSITE OF YELLOW
MAIZE FROM INTRODUCTIONS FROM ABROAD
J. LECOUTE, (DM.023.0008)

OBJECTIVE: Creation of a yellow composite complementary
to the local yellow variety already improved and extracted from
the Agho coastal maize population.

APPROACH: Introduction of 30 foreign varieties. Selection
of 15 varicties after the preliminary tests against "Agbo”. Yellow
composite created, starting from these 15 varieties. Reciprocal
recurrent selection between the introduced composite and the lo-
cal yellow variety.

RESULT: At present 15 entries have been chosen out of the
30 which have been tested.

SUPPORTED BY Inst. de Rech. Agron. Trop. - Dahomey

1.0066, CORRECTION OF DEFICIENCIES IN P205
R. WERTS, (DM.023.0009)
International network project - see IDM.021.0005. (1.0005)

SUPPORTED BY Inst. de Rech. Agron. Trop. - Dahomey

1.0067, CORRECTION OF DEFICIENCIES IN K20
R. WERTS, (DM.023.0010)
International network project - see DM.021.0006. (1.0006)

SUPPORTED BY Inst. de Rech. Agron. Trop. - Dahomey

1.0068, MAINTENANCE OF P205 AND K20 FERTILITY
R. WERTS, (DM.023.0011)
International network project - see DM.021.0007. (1.0007)

SUPPORTED BY Inst. de Rech. Agron. Trop. - Dahomey

1.0069, INTRODUCTION OF FOREIGN VARIETIES OF
MANIOC
R. WERTS, (DM.023.0012)

OBJECTIVE: Adaptation of varieties having a high percent-
age of starch, resistant to mosaic disease in the conditions of South
Dahomey.

APPROACH: Introduction, collection, comparative experi-
ments.

RESULTS: Production obviously inferior to that of the coun-
try of origin. Non-resistance to mosaic of the varieties said to be
resistant. Decline in the level of starch.

SUPPORTED BY Inst. de Rech. Agron. Trop. - Dahomey



STATION IFAC D’ALLAHE
B.P. 89, Abomey

1.0070, ECOLOGICAL STUDY OF THE ORCHARD -
SOUDANO-GUINEAN ZONE
G. MONTAGUT, (DM.141.0001)

Network project - see DM.140.0001. (1.0011)

SUPPORTED BY Inst. Fr. de Rech. Fruit. - Dahomey

STATION IFAC DE TOUE
B.P. 89, Abomey

1.0071, ECOLOGICAL STUDY OF THE ORCHARD -
SOUDANO-GUINEAN ZONE
G. MONTAGUT, (DM.142.0001)

Network project - see DM.140.0001. (1.0011)

SUPPORTED BY Inst. Fr. de Rech. Fruit. - Dahomey

STATION IRHO DE SEME-PODJI

Seme - Podji via Porto - Novo

1.0072, MINERAL NUTRITION OF HYBRID COCONUT
PALMS
M.H. TCHIBOZO, (DM.062.0001)

Objective: To establish a mineral fertilization adapted to the
hybrid material, generally much more productive than the Large
Local (Grand Local) variety.

Approach: Factorial experiment of 4 times 4 times 2 design,
studying N, K, Mg. The phosphate fertilization is studied by sub-
division.

Results: The necessity for applying N and K has already been
demonstrated on the large local coconut palm. The experiment on
hybrids has been set up in 1972, no results to date.

SUPPORTED BY Inst. de Rech. Huiles et Olea. - France

1.0073, INFLUENCE OF IRRIGATION ON THE PRO-
DUCTION OF THE HYBRID DWARF CROSSED WITH
LARGE COCONUT PALMS

M.H. TCHIBOZO, (DM.062.0002)

Objective: To study the economic balance of the irrigation of
hybrid coconut palms in Dahomey.

Approach: Practice of irrigation from a well-point which takes
up water directly from the ground water-table. This technique has
been established for the irrigation of the seedling fields.

Observations on growth, then observations of the production
of hybrids with and without irrigation.

Results: Irrigation has a spectacular effect on growth. The
results obtained to date on Dwarfs are remarkable, but cannot be
generalized for the hybrids of Dwarfs.

SUPPORTED BY Inst. de Rech. Huiles et Olea. - France

DAHOMEY

1.0074, EXPERIMENT ON CHEMICAL CONTROL OF
ACERIA GUERRERONIS KEIFER (PARASITE OF THE
COCONUT PALM)

M.H. TCHIBOZO, (DM.062.0003)

Objective: Evaluation of the losses (in copra/hectare) caused
by this acarid. Reduction of these losses by chemical treatment.

Approach: Study of the activity of a large number of special
preparations. Activity of the different concentrations - frequencies
of the treatments.

Results: The losses are of the order of 8 to 10 percent. Two
proprietary commercial preparations, Nuvacron and Merestan
have a very good efficacy against Aceria. The studies are being
continued to define the optimal dosage and the best adapted fre-
quencies. An estimate of the profitability will be drawn up.

SUPPORTED BY Inst. de Rech. Huiles et Olea. - France

STATION PRINCIPALE IRHO DE POBE
Pobe

1.0075, STUDY OF THE NUTRITION, IN WATER, OF
THE OIL PALM
M. OLLAGNIER, (DM.061.0001)

Objective: To determine the techniques of cultivation that will
enable a better nutrition in water during the dry period. To study
irrigation in a palm plantation.

Approach: Methods of cultivation. Comparison of bare soil,
strawing, leguminous (plant cover) regrowth, Brachiaria, and of
the effect of castration on 6 experiments. An experiment with slow
irrigation. Observations: measurements on the young plants; foliar
diagnosis - recording of the yields - measurements of the opening
of the pores.

Results: The requirements in water of the palm are close on
5 mm/day. In the conditions of severe moisture deficit in Da-
homey: the bare soil with castration enables more rapid growth of
the young plant and allows the young tree to be brought into
production a year earlier. The potassium nutrition is better on bare
soil, this being correlated with a better uptake of moisture. The
studies on the effect of the plant cover and of the bare soil are being
pursued. The slow irrigation is in the course of being applied.

SUPPORTED BY Inst. de Rech. Huiles et Olea. - France

1.0076, REGENERATION OF THE SOILS AND FERTILI-
ZATION IN REPLANTATION
R.O. OCHS, (DM.061.0002)

Objective: To improve the organic level, the structure of the
soil, the mineral nutrition, and to observe the factors positively
influencing nutrition and yields of crops.

Approach: Regeneration experiments: by different cultivated
plants: Pueraria javanica, Pennisetum purpureum, Stylosanthes
gracilis - Brachiaria ruziziensis (ploughed in or left growing); or
forage plants: Brachiaria - Stylosanthes (grazed as pastures or not
grazed). Experiments on types of fertilization: inspection of state
of nutrition by foliar diagnosis, measurements and inspection of
the yields.

First Results: No conclusions on the interest of regeneration
(experiment too recent). Pennisetum purpureum and Stylosanthes
without any results of immediate interest. The nitrogenous fertil-
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izer treatments have a favourable effect on the development of
young plants, without repercussion on production. Positive effect
of applications of K on the (K) content (of the plants} and very
favourable effect on production.

High rates of application are of no advantage. K limits the
adsorption of Mg.

SUPPORTED BY Inst. de Rech. Huiles et Olea. - France

10077, STUDY OF THE INFLUENCE OF THE ANIONS
8§04 AND CL
M. OLLAGNIER, (DM.061.0003)

Objective: Study of the assimilation of potassium according to
the potassic fertilizer employed and the contents of SO4 and of Cl
in the soils.

Approach: 2 experiments planted up on two plantation coop-
eratives, comparing applications of potassium chloride or of potas-
sium sulphate on bare soil and on soil under a covering. Inspection
of nutrition by foliar diagnosis. Measurement of growth, then in-
spection of production.

Results: The potassium sulphate fertilizer involves a decrease
in the chloride content of the foliar tissue. Up to now, the growth
measurements have not given any significant differences between
the two treatments.

SUPPORTED BY Inst. de Rech. Huiles et Olea. - France

1.0078, FERTILIZATION OF THE OIL PALM IN FER-
RALYTIC SOILS ON "CONTINENTAL TERMINAL" SOILS
(TERRES DE BARRE")

M. OLLAGNIER, (DM.061.0004)

Objective: To study the reactions of the oil palm tree to the
applications of fertilizer as single and combined applications. To
determine the interactions between elements and forms of applica-
tion, the equilibriums of fertilization and the economical rates of
application. Effects of the fractionation of applications.

Approach: 12 experiments and field trials. Observations
made: measurements of growth of young plants, foliar diagnosis,
productions (number of racemes and their mean weight).

Results: Provisional: Nitrogen is of value to growth of the
young plant. Interaction on assimilation of phosphorus - Null or
depressive effect on yield. Potassium: raising of the contents.
Favourable effects of medium rates of application upon develop-
ment. Distinct antagonism of K on the absorption of Mg. The
absorption of N and of P and particularly that of K is related to
the {recorded) rainfall (and to the useful sunlight). In the condi-
tions of Dahomey, high rates of application of K have not been
evaluated. The study is being continued, in particular on the form
of potassic fertilization.

SUPPORTED BY Inst. de Rech. Huiles et Olea. - France

1.0079, STUDY OF THE RESISTANCE TO DROUGHT OF
THE OIL PALM
M. OLLAGNIER, (DM.061.0005)

Objective: To gain better knowledge of the characters of re-
sistance or adaptation to drought of the oil palm tree and to select
lines adapted to the zones with a severe moisture deficit.

Approach: The studies carried out are of three orders: 1) Field
observations - Morphological, anatomical and physiological char-
acters in relation to behaviour. They allow, in accordance with
criteria of damage, a choice of planting material having distinct
behaviour. 2) Establishment of tests for resistance to drought:
Osmotic tests for germination - tests of root suction - of liberation
of catalase or of proline - of heat resistance - of stability of chloro-
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phyll. Tests on adult trees. 3) Application of the tests for the
selection of resistant crossings.

Results: Elimination of the osmotic test for germination; con-
tinuance of the test of root suction on crossings of known behavi-
our. The test of heat resistance on crossings descended from
planted lines gives results in agreement with the classification of
these lines by origin. The test of liberation of catalase has been
demonstrated on foliar tissue placed in conditions of drought.

SUPPORTED BY Inst. de Rech. Huiles et Olea. - France



GAMBIA

YUNDUM EXPERIMENTAL STATION
P.O. Box, Bathurst

2.0001, IMPROVEMENT OF SORGHUM, MILLET AND
MAIZE PRODUCTION
LR. HANCOCK, (GA.024.0001)

Objective: To increase yields whilst maintaining adaptability
and grain quality: selection for early maturity.

Approach: Chiefly through selection of local and introduced
varieties, fertilizers and relevant cultural methods (e.g. spacing).

Progress: Some introduced cultivars ripening in the rains are
unadapted but a few are very promising. An NP fertilizer com-
pound (low rate of application) and farmyard manure tentatively
recommended pending further fertilizer tests.

SUPPORTED BY Ministry of Agr. & Nat. Resources -
Gambia

2.0002, COTTON IMPROVEMENT
LR. HANCOCK, (GA.024.0002)

Objective: To raise the productivity and quality of cotton.

Approach: Introduction and evaluation of varieties, insecti-
cidal fertilizer and cultural trials with statistically designed experi-
ments at Yundum and simple verification trials in main cotton
areas 250 miles eastward.

Progress: Variety Allen 333 - 57 successfully grown commer-
cially, and seen to be replaced by BJA 592; spraying of D.D.T. and
Carbaryl has given a good degree of pest control; lint quality
acceptable for export.

SUPPORTED BY Ministry of Agr. & Nat. Resources -
Gambia

2.0003, POTATO (SOLANUM TUBEROSUM) BREEDING
PROJECT
T.H. BANNISTER, (GA.024.0003)

Objective: To isolate from true seedlings, types of Irish
potatoes best suited to local conditions.

Approach: The seedlings will be field-planted and screened
for general adaptability and yield potential to select eventually the
best clone(s).

Progress: The project is in its first year.

SUPPORTED BY Ministry of Agr. & Nat. Resources -
Gambia

2.0004, ONION IMPROVEMENT
T.H. BANNISTER, (GA.024.0004)

Objective: To select high yielding short day onion varieties
with good storage quality.

Approach: Selection within introduced varieties under op-
timum cultural conditions; storage tests. Fertilizer trials planned.

Progress: From 17 varieties, the following have been provi-
sionally selected: Texas Grano (poor storage quality), Bombay
Red, Tropicana (medium keepers) Golden Creole and Red Creole
(low yielders but good keepers).

SUPPORTED BY Ministry of Agr. & Nat. Resources -
Gambia

2.0005, GROUNDNUT IMPROVEMENT PROGRAMME
LR. HANCOCK, (GA.024.0005)

Objective: To improve the yield and quality of groundnuts.

Approach: Variety trials (local and exotic CV.), fertilizer and
cultural trials with simple experiments on farmers’ fields.

Progress: An introduced variety selected, cultural methods
recommended, seed multiplied for distribution. Single superphos-
phate and seed dressing recommended. Emphasis is now on col-
lecting and testing oil-type and confectionary cultivars,
variety /fertilizer trials (including micronutrients), selecting for ro-
sette resistance.

SUPPORTED BY Ministry of Agr. & Nat. Resources -
Gambia

2.0006, VEGETABLE VARIETY TRIALS FOR CANNING
OR BLAST FREEZING
T.H. BANNISTER, (GA.024.0006)

Objective: Selection of high yielding tomato, French beans,
and carrot varieties suitable for canning or freezing, to reduce
imports and meet local demand from July - December when fresh
temperate vegetables are not readily grown due to climatic factors.

Approach: Initially, evaluation of varieties and freezing or
canning tests, followed by spacing and fertilizer trials.

Progress: In 1971/72 small samples of French beans and car-
rots were successfully blast frozen. Tomato canning tests in 1973
are planned. Nematode infestation would be a serious problem
with tomato growing-resistant varieties and rotations would sup-
press serious build- ups.

SUPPORTED BY Ministry of Agr. & Nat. Resources -
Gambia

2.0007, A STUDY OF THE ECOLOGY, BIOLOGY, & CON-
TROL OF THE GROUNDNUT SEED BEETLE
JA. CONWAY, (GA.024.0007)

Objective: Control of the groundnut seed beetle (Caryedon
serratus (OL).

Approach: Evaluation of existing chemical control techniques
as recommended by Department for seed and trade storage. Com-
parison of alternative control techniques and materials. Study of
the origin, extent and development of infestation in seed and trade
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storage. Identification of primary host species in Gambian flora
and determination of infestation sequence relative to the ground-
nut harvest.

Progress: Existing recommendations found wanting, new
techniques and materials suggested. New biological information
changes emphasis of control methods. Primary host work indicates
possibility of biological rather than chemical approach.

SUPPORTED BY Ministry of Agr. & Nat. Resources -
Gambia

2.0008, CITRUS ROOTSTOCK TRIAL
T.H. BANNISTER, (GA.024.0008)
Objective: To select the most suitable rootstock(s) for citrus
with resistance to tristeza and gummosis.
Approach: Seed of virus free rootstocks imported and onto
them will be budded orange scions from selected trees.
Progress: Rootstock seeds only recently sown.

SUPPORTED BY Ministry of Agr. & Nat. Resources -
Gambia
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ACCRA VETERINARY LABORATORY
P.O. Box M161, Accra

3.0001, POULTRY DISEASE INVESTIGATION
J.D. CORKISH, (GH.211.0001)

Objective: Diagnosis of poultry diseases.

Approach: Examination of post mortem material using bac-
teriological, serclogical, histological and parasitological aids where
necessary. Field visits and examination of clinical cases where
necessary.

Progress: Majority of poultry diseases stem from inadequate
attention to husbandry and feed deficiencies.

SUPPORTED BY Ministry of Agr. - Accra, Ghana

AGRICULTURAL RESEARCH STATION

KPONG
P.O. Box 9, Kpong

3.0002, INTRODUCTION AND SELECTION OF NEW
RICE VARIETIES
A.N. ARYEETEY, (GH.324.0001)

OBJECTIVE: To identify improved rice varieties suitable for
mechanised production under irrigated and upland conditions and
to supply pure seed of the best (recommended) varieties to the
Seed Multiplication Unit of the Ministry of Agriculture and farm-
ers.

APPROACH: Improved rice varieties are obtained from
other countries (mainly tropical) and their performance evaluated
in observation plots and replicated variety trials at Kpong Station.
With the co-operation of the Ministry of Agriculture, promising
varieties from the trials are tested further in the various rice grow-
ing districts. Based on the performance of the varieties in the
district trials, the best are then recommended for production by
farmers.

PROGRESS: Among varieties which have been recom-
mended under this project and are being grown by farmers are: (1)
SML Alupi, SML Tapuripa, IR § and IR 20 - for production under
irrigation and in valleys which get flooded during the rainy season.
(2) Palawan, IR 5 and IR 20- for upland conditions in northern
Ghana.

SUPPORTED BY  University of Ghana - Accra
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3.0003, FERTILISER REQUIREMENTS OF IRRIGATED
RICE ON THE BLACK SOILS, ACCRA PLAINS
E.J. KHAN, (GH.324.0002)

OBJECTIVE: Recommendations for efficient use of fertilisers
in irrigated rice on the black soils of the Accra Plains.

APPROACH: Statistically designed field experiments, direct
seeded rice, supporting laboratory studies as desirable.

PROGRESS: After 7 years of continuous studies, 2 crops
each year, the following results have been obtained: 1. In combina-
tion with P at a rate of 23 kg P/ha. there has been a linear response
to N in the form of ammonium sulphate under annual double-
cropping continuously. 2. There is no response to K fertilisers. 3.
There is no significant difference among sources of N in the form
of sulphate of ammonia, urea, and di- ammoninm phosphate. 4.
Split application of N, half at planting and half at booting has given
significantly increased yields. 5. Sulphur- coated urea is now under
trial, and studies with zinc and iron will be started in 1973.

SUPPORTED BY  University of Ghana - Accra

3.0004, CONTROL OF WEEDS IN RICE
A.N. ARYEETEY, (GH.324.0003)

OBJECTIVE: To find effective herbicides for use in controll-
ing weeds in irrigated and upland rice.

APPROACH: Samples of herbicides are obtained from manu-
facturers, their agents and from rice research organizations (eg
IRRI). Trials are conducted with different rates of the herbicides
to determine: (1) Effectiveness in weed control. (2) Harmful ef-
fects on rice plants.

PROGRESS: Mixtures of propanil and Machete (CP 53619),
applied as a post-emergence treatment, have consistently given
good weed control under both upland and irrigated conditions.
Propanil, applied alone has been effective under irrigated condi-
tions but unsatisfactory in upland rice. Fluorodifen (Preforan) has
given good results in upland rice.

SUPPORTED BY  University of Ghana - Accra

3.0005, COTTON AGRONOMY ON THE BLACK SOILS,
ACCRA PLAINS
E.J. KHAN, (GH.324.0004)

OBJECTIVES: Recommendations on best variety, best plant-
ing date, fertiliser practice, water requirements, weed control, in-
sect control, spacing.

APPROACH: Statistically designed field experiments, sup-
porting foliage and soil analyses.

PROGRESS: 1. Ten varieties are being finally tested from an
original number of 28. 2. The highest yields are obtained when
cotton is planted between the last week of July and the first week
of August at Kpong, but irrigation is necessary. 3. Highest yields
have been obtained with NPK fertilisers at 40, 50 and 30 kg/ha.,
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but as N seems to be the most important, further investigations are
in progress. There is no difference between sulphate of ammonia,
urea and di-ammonium phosphate as sources of N. 4. Highest
yields have been obtained by maintaining the soil moisture regime
at 35% available moisture. 5. No single herbicide has given signifi-
cantly better yields than handweeding, but a mixture of cotoran
and preforan, and CP 53619 alone have given as good results as
handweeding. 6. Endrin/DDT, Sevin/DDT, Toxaphene/DDT
mixtures gave best results in insect control. 7. Spacing results will
be available by year-end.

SUPPORTED BY  University of Ghana - Accra

3.0006, SUGARCANE AGRONOMY ON THE BLACK
SOILS OF THE ACCRA PLAINS
Y. TWENEBOAH, (GH.324.0005)

OBJECTIVES: Recommendations on best short duration,
mid-season, and late duration varieties, fertiliser requirements,
weed control, spacing and planting material, seed treatment.

APPROACH: Statistically designed field experiments, soil
and plant analyses, juice analyses.

PROGRESS: 1. Best yielding varieties - CP 48-103, NCo 10
(short duration); PR 980 and CO 453 (mid-season); CO 419, Co
349 and B 41227 (late varieties). 2, No significant difference be-
tween sulphate of ammonia and urea as N source; split application
of N (half at planting, and haif at earthing-up) recommended.
N,P.K application at 100 kg N, 50 kg P and 80 kg K/ha recom-
mended. 3. Bladex, Simazine alone and Simazine plus Lasso have
given best weed control. 4. Planting ridges 0.9 m apart are better
1.2 m or 1.5 m apart. Sett planting has not proven superior to
whole stalk planting. Sett treatment has not proven superior to
untreated setts at this stage.

SUPPORTED BY  University of Ghana - Accra

3.0007, VARIETAL IMPROVEMENT OF COWPEA
A.N. ARYEETEY, (GH.324.0006)

OBIJECTIVE: To obtain high yielding, even-maturing and
disease- resistant varieties of cowpea.

APPROACH: The following methods are being used: 1) Trial
of promising varieties from the variety collection. This collection
has been obtained from both local and foreign sources. 2. Breeding
(by hybridisation and selection) to evolve new varieties. Genetic
studies of agronomic characters are made, if such studies are
necessary for the attainment of particular breeding objectives.

PROGRESS: Some varieties (from the variety collection)
have given high yields of over 1,700 kg/ha in the variety trials.
One of the high yielding varieties, Caroni, has been given yields
of 800 to over 1000 kg/ha of dry grain in large scale plantings, and
seed of this variety has been distributed to farmers.

The inheritance of grain yield components and their correla-
tion with yield has been studied.

SUPPORTED BY  University of Ghana - Accra

3.0008, WEED CONTROL IN COWPEA
A.N. ARYEETEY, (GH.324.0007)

OBJECTIVE: To find effective herbicides for use in controll-
ing weeds in cowpea.

APPROACH: Samples of herbicides are obtained from manu-
facturers and their agents and tested to determine: 1) Effectiveness
in weed control. 2) Harmful effects on cowpea plants.

PROGRESS: Only a limited range of herbicides have been
tested, and of these trifluralin (1 kg/ha), fluorodifen (3-4 kg/ha)
and 17623 RP (0.75 kg/ha) were the most promising.
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SUPPORTED BY  University of Ghana - Accra

3.0009, TRIALS WITH NEW CROPS
A.N. ARYEETEY, (GH.324.0008)

OBIJECTIVE: To determine whether satisfactory yields of
sorghum, sesame and wheat can be obtained on the Tropical Black
Soils (Akuse Series) of Kpong Station. These crops have either not
been tried at Kpong or the results of earlier trials were inconclu-
sive.

APPROACH: A number of introduced varieties of each crop
was obtained and tested in variety trials to determine the yield
levels of the different crops.

PROGRESS: The highest yields obtained for the various
crops were: sorghum - 3900 kg/ha., soya bean 2300 kg/ha., sesame
- 1300 kg/ha., wheat 1500 kg/ha. Trials with sesame and wheat
have been suspended to enable the research personnel to devote
more time to work on sorghum and soya bean which look more
promising.

SUPPORTED BY  University of Ghana - Accra

3.0010, CROSSBREEDING FOR BEEF
L.O. NGERE, (GH.324.0009)

OBJECTIVE: Beef cattle production.

APPROACH: Crossing the West African Shorthorn and
Ndama cattle which have high resistance to trypanosomiasis and
are slow in maturing with quicker maturing cattle from abroad, viz.
the Santa Gertrudis and Red Poll, by artificial insemination.

PROGRESS: A number of crossbred calves are already avail-
able for further studies.

SUPPORTED BY  University of Ghana - Accra

AGRICULTURAL RESEARCH STATION

NUNGUA
P.O. Box 38, Legon

3.0011, DATIRY CROSSBREEDING IN CATTLE
D.M. BAFIYEBOA, (GH.326.0001)

No summary has been provided to the Smithsonian Science
Information Exchange.

SUPPORTED BY  University of Ghana - Accra

3.0012, CAUSES OF MASTITIS IN DAIRY CATTLE AT
AGRICULTURAL RESEARCH STATION
D.M. BAFIYEBOA, (GH.326.0002)

No summary has been provided to the Smithsonian Science
Information Exchange.

SUPPORTED BY  University of Ghana - Accra

3.0013, STUDY OF SYSTEMS OF MANAGEMENT OF
POULTRY INCLUDING DUCKS AND TURKEYS
D.M. BAFIYEBOA, (GH.326.0003)

No summary has been provided to the Smithsonian Science
Information Exchange.

SUPPORTED BY  University of Ghana - Accra



3.0014, RATE OF GAIN OF CROSSBREED CATTLE ON
NATIVE PASTURE AND SUPPLEMENTED FEED
D.M. BAFIYEBOA, (GH.326.0004)

No summary has been provided to the Smithsonian Science
Information Exchange.

SUPPORTED BY  University of Ghana - Accra

3.0015, NUTRITIONAL STUDIES WITH PIGS USING DI-
ETS CONTAINING MAINLY LOCALLY PRODUCED FEED
STUFFS
D.M. BAFIYEBOA, (GH.326.0005)

No summary has been provided to the Smithsonian Science
Information Exchange.

SUPPORTED BY  University of Ghana - Accra

3.0016, THE PRODUCTIVITY OF IRRIGATED PAS-
TURES
D.M. BAFIYEBOA, (GH.326.0006)

No summary has been provided to the Smithsonian Science
Information Exchange.

SUPPORTED BY  University of Ghana - Accra

3.0017, CONTROL OF SKIN DISEASES OF FARM ANI-
MALS
D.M. BAFIYEBOA, (GH.326.0007)

No summary has been provided to the Smithsonian Science
Information Exchange.

SUPPORTED BY  University of Ghana - Accra

3.0018, PRODUCTION OF SORGHUM AS A GRAIN AND
FODDER CROP FOR LIVESTOCK
D.M. BAFIYEBOA, (GH.326.0008)

No summary has been provided to the Smithsonian Science
Information Exchange.

SUPPORTED BY  University of Ghana - Accra

3.0019, STUDIES WITH THE SMALL RUMINANTS
D.M. BAFIYEBOA, (GH.326.0009)

No summary has been provided to the Smithsonian Science
Information Exchange.

SUPPORTED BY  University of Ghana - Accra

3.0020, FIELD TRIALS OF SOYA BEAN PRODUCTION
UNKNOWN, (GH.326.0010)

No summary has been provided to the Smithsonian Science
Information Exchange.

SUPPORTED BY  University of Ghana - Accra

3.0021, TILLAGE SYSTEMS FOR TROPICAL AGRICUL.-
TURE
UNKNOWN, (GH.326.0011)

No summary has been provided to the Smithsonian Science

Information Exchange.

SUPPORTED BY  University of Ghana - Accra
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ANIMAL RESEARCH INSTITUTE
P.O. Box 20, Achimota

3.0022, GRASS AND LEGUME SEED - IMPROVEMENT
AND MULTIPLICATION
A. TETTEH, (GH.020.0001)

Objective: To select high seed-producing lines of species for
bulking into synthetic varieties and multiplying seeds of higher
producing varieties to make improved seeds available to farmers.

Approach: (a) Selection of ecotypes, (b) Selfing (where neces-
sary), (c) Polycross, (d) Assessment of lines, (e¢) Bulking of su-
perior lines, (f) Synthetics.

Progress: (a) The synthetic seed production of Andropogon
gayanus has reached the Polycross stage this year (1973); (b) Ex-
otic varieties of Centrosema pubescens have been multiplied under
supervision for seed production (Foundation Seeds); (c) Open-
pollinated varieties of the following local grass species have been
isolated: (1) Andropogon gayanus, Kunth, (2) Panicum maximum,
Jacq., (3) Setaria sphacelata; (d) Digitaria decumbens, Stent. has
been multiplied from introduced variety for distribution to farm-
ers.

SUPPORTED BY Animal Research Inst. - Achimota, Ghana

3.0023, NUTRITIVE VALUE OF DIGITARIA DECUMB-
ENS AND CYNODON PLECTOSTACHYUS IN ADMIX-
TURE WITH CENTROSEMA PUBESCENS

M.K. ANTWI, (GH.020.0002)

Objective: The fundamental objective is to gather information
on the feeding value of the pasture species concerned and the
possible application of the results to animal production pro-
grammes.

Approach: The project layout is a randomised block design of
four treatments per block and each treatment (on one acre plot)
is replicated four times. Measurements will include: (1) Herbage
dry matter and production and botanical composition; (2) Proxi-
mate analysis; (3) Herbage dry matter/.organic matter intake; (4)
Herbage dry matter/organic matter diéestibility; (5) Efficiency of
utilization liveweight responses and other productive characteris-
tics.

Progress: Preliminary field work is completed. Pastures are
now established and fenced in. Grazing and pasture sampling for
the parameters above will commence in April/May, 1973.

SUPPORTED BY Animal Research Inst. - Achimota, Ghana

3.0024, IMMUNE RESPONSE TO NEWCASTLE DIS-
EASE VACCINES
B.L. NUTOR, (GH.020.0003)

Objective: Evaluation of Newcastle disease vaccines.

Approach: Chickens were vaccinated as recommended by the
Division of Veterinary Services (i.e. at the ages of 1, 4, and 16
weeks). Haemagglutination inhibition test was used to determine
the antibody response to the vaccinations.

Results: High material antibody in the 7 day-old chicks inhib-
ited immune response. Revaccination at the age of 4 weeks re-
sulted in secondary antibody response but this was short-lived.
Revaccination at the age of 16 weeks resulted in high antibody
response which persisted for a long time.

SUPPORTED BY  Animal Research Inst. - Achimota, Ghana

3.0025, PRODUCTIVITY OF GRASS/LEGUME PAS-
TURES AGAINST PURE STANDS OF GRASSES AND
LEGUMES
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A. TETTEH, (GH.020.0004)

Objective: To isolate suitable and productive grass/legume
pasture to support a viable livestock production.

Approach: Field plot technique of randomization and statisti-
cal analysis of the results.

Progress: Some grass/legume mixtures were higher yielding in
dry matter than the pure stands of either the grass or the legume.
Specifically these were Andropogon/Centrosema, Digitaria/Cen-
trosema. Work on this is still in progress.

SUPPORTED BY Animal Research Inst. - Achimota, Ghana

3.0026, DRY MATTER YIELD ASSESSMENT OF LOCAL
AND EXOTIC GRASS SPECIES
A. TETTEH, (GH.020.0005)

Objective: To investigate the relative dry matter productivity
of native and local grasses under collection with a view to studying
the carrying capacity of the grasses in relation to livestock produc-
tion.

Approach: Field plot techniques of randomization and statis-
tical analysis of the results.

Progress: The local species proved much mare productive
than the exotic species compared to them. Work is still progressing
on this project.

SUPPORTED BY Animal Research Inst. - Achimotsa, Ghana

3.0027, HUMIDITY STUDIES ON HARD TICKS
V. AMMAHATTOH, (GH.020.0006)

The investigation into the effect of different relative humidi-
ties on the hatchability of the eggs of gravid females of cattle ticks,
especially females of Amblyomma variegatum (Fab, 1794) at a
constant temperature of 30 degrees C was carried out in order to
find out the conditions which favour hatching of the ixodid eggs.

Several batches (each consisting of 50 eggs) were subjected to
the following relative humidities, namely, 35 percent, 40 percent,
45 percent and 50 percent respectively, at a constant temperature
of 30 degrees C, for 3 months. After this period of treatment the
eggs did not hatch. They were then transferred to 100 percent RH
and kept again at 30 degrees C for another period of 3 months. The
eggs still failed 1o hatch. It appeared therefore that the power of
hatchability of the eggs of the ixodid female tick, as exemplified
by Amblyomms variegatum, was permanently destroyed in 84
days after continuous treatment with 35 percent, 40 percent, 45
percent and 50 percent relative humidities at a constant tempera-
ture of 30 degrees C.

Collections of adult ticks were made once weekly from local
breeds of cattle consisting of West Africa Shorthorn, White fulani,
Sanga- Sokoto and N'dama. The cattle belonged to private cattle
farmers, and they were herded in native kraals on the Accra Plains
(Burma Camp, Frafraha and Lashibi).

SUPPORTED BY Animal Research Inst. - Achimota, Ghana

3.0028, TICK SURVEY ON SELECTED AREAS ON THE
ACCRA PLAINS
V. AMMAHATTOH, (GH.020.0007)

Collections of adult ticks were made once weekly from local
breeds of cattle consisting of West Africa Shorthorn, White Fulani,
Sanga- Sokoto and N’dama. The cattle belonged to private cattle
farmers, and they were herded in native kraals on the Accra Plains
(Burma Camp, Frafraha and Lashibi).

The aim of the survey was to determine the presence and
incidence of the tick species occurring on the cattle herded in the
areas selected.

Detailed analysis of the results is in progress. But a quick
examination of the data has confirmed the presence of the follow-
ing tick species on cattle, namely Amblyomma variegatum, Hya-
lomma marginatum rufipes and Boophilus decoloratus.
Amblyomma variegatum appeated to be the commonest and most
abundant, followed by Hyalomma marginatum rufipes and then
Boophilus decoloratus,

There was & trend which seemed to suggest that the average
numbers of Amblyomma varicgatum was highest during the tradi-
tional wet season. The reverse was observed in the case of H.
marginatum rufipes.

At all the three study areas there was a higher proportion of
male ticks than females of both A. variegatum and Hyalomma
marginatum rufipes. In the case of Boophilus decoloratus, because
the male tick is very small in size and could not be easily seen
without careful searching, attention was focussed on the larger
adult female ticks during the quick sampling operations.

SUPPORTED BY Animal Research Inst. - Achimota, Ghana

3.0029, HELMINTH PARASITES OF PIGS IN GHANA
D. SAPONG, (GH.020.0008)

Objective: to map out the helminth parasites of pigs in Ghana
(so that anybody rearing pigs in any part of the country can know
which parasites are likely to infect the animals and take the appro-

. priate precautionary measures).
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Method: the various organs of pigs slaughtered at the Accra
slaughter house have been thoroughly examined for worms. The
areas where the pigs came from and the worms found in them have
been recorded. This work will be extended by visiting the regions
and examining pigs for worms. It is hoped that by the end of the
work, the distribution pattern of the worms will have been made.

Progress: From the survey carried out at the Accra slaughter
house the following worms have been found: A) Cestoda: Cysticer-
cus cellulosae: in the muscles of body - cheek, tongue, rib, heart,
diaphragm and thigh. B) Nematoda: Ascaris Lumbricoides - in the
small intestine; Oesophagustomum dentatum - in the large intes-
tine and caecum, Globocephalus spp. - in the small intestine;
Metastongylus spp. - in the lungs; Stephanurus dentatus - in the
kidneys; Ascarops stronglyina - in the stomach; Gnathostoma spp.
- in the stomach; Thysocephalus sexalatus - in the stomach and
small intestine; Trichuris suis - in the caccum.

SUPPORTED BY Animal Research Inst. - Achimota, Ghana

3.0030, THE EFFECT OF LEVEL OF WHEAT BRAN ON
NUTRIENT METABOLISM BY PIGS
D.O. ANDAH, (GH.020.0009)

Objective: Assessment of the extent to which the level of local
wheat bran (wheaten and wheat bran) in the diet affects the digesti-
bility of other nutrients in the diet.

Approach: Randomized block design with 6 treatments (0, 10,
20, 30, 40 and 50 percent wheat bran in diets). Chemical analysis
on samples of total faecal collections.

Progress: Analyses of collection from two completed repli-
cates are very inconsistant. The project has been suspended tem-
porarily due to local shortage of fish meal.

SUPPORTED BY Animal Research Inst. - Achimota, Ghana



3.0031, THE COMPARATIVE PERFORMANCE OF PIGS
FED DIETS CONTAINING DIFFERENT LEVELS OF
WHEAT BRAN

D.O. ANDAH, (GH.020.0010)

Objective: Effect of feeds containing different levels of local
wheat bran (wheaten and wheat bran) on live weight performance
and carcass quality of porkers.

Approach: 6 times 2 factorial design (6 levels of wheat bran
and two sexes). Individual feeding of pigs.

Progress: Only the first two replicates were completed before
fish meal shortage occured. Data from these two replicates indi-
cate absence of treatment cffect on parameters. The project will be
continued when fish meal becomes available.

SUPPORTED BY  Animal Research Inst. - Achimota, Ghana

3.0032, STUDIES ON IRON SUPPLEMENT FOR PIG-
LETS
D.0O. ANDAH, (GH.020.0011)

Objective: Development of fortified laterite as a suitable iron
supply for piglets,

Approach: 2 times 3 factorial (2 levels of vitamin; no iron
administration, Fedextran injection and Laterite) parameters:- Hb
and growth rate.

Progress: There is indication that at 6 weeks, treatment has no
effect on Hb levels, also growth rate was lowest for the cortrol and
greatest for the vitamin fortified laterite.

SUPPORTED BY Animal Research Inst. - Achimota, Ghana

3.0033, LOCAL LEAFMEAL AS SOURCES OF EGG YOLK
COLOUR
E.W. AGUDU, (GH.020.0012)

Egg yolk colour is becoming a quality factor in Ghana. The
main source of the yolk colour in Ghana are yellow corn, alfalfa
meal and synthetic xanthophylls. Yellow corn is generally scarce;
importation of alfalfa and synthetic xanthophyll materials often
bring the problem of foreign exchange, and keeping quality of the
materials due to long transportation periods.

The investigations will be useful in cutting down the importa-
tion of at least alfalra meal.

The local leaves will be picked, dried artificially to about 40
degrees C. The meal produced will be fed for about 33 weeks to
laying hens. Colour of the yolk of the eggs obtained will be assessed
visually by standard visual techniques.

Total and pigmenting xanthophyll content of cassava (mani-
hot utilissium) and Madras Thomn (Pithecellobium duice) have
been determined. Feeding trials show that up to 5 percent of these
leafmeals can be incorporated with layer diets for good yolk co-
lour. Tie leafmeals are also better sources of xanthophyll than
some samples of imported alfalfa meal and synthetic xanthophyll.

SUPPORTED BY Animal Research Inst. - Achimota, Ghana

3.0034, LOCAL FEED INGREDIENTS IN POULTRY RA-
TIONS
E.W. AGUDU, (GH.020.0013)

Both imported mash and high protein concentrate are very
popular in Ghana. Only a few farmers depend on locally com-
pounded poultry diets. These imported diets might deteriorate in
quality before reaching Ghana.

Two types of commercial diets are tested with locally com-
pounded diet, using day old chicks in a randomized experiment.
Growth rate, feed-gain and mortality are recorded at 4 and 8
weeks.

GHANA

At both 4 and 8 weeks, chicks fed on the locally compounded
diet gained highest weight and converted feed most efficiently.
The lowest results were obtained from chicks on imported com-
plete mash while the high-protein concentrate mixed with local
corn gave results between the other two diets.

SUPPORTED BY Animal Research Inst. - Achimota, Ghana

3.0035, FERMACTO 500 SUPPLEMENTATION TO
LAYER DIETS
E.W. AGUDU, (GH.020.0014)

Fermacto 500, an unidentified growth factor (UGF) source,
is a new product yet to be introduced into Ghana. Other such
products are imported, some of which have no effect on produc-
tion.

The economic value of Fermacto 500 will therefore be as-
sessed in poultry feed in Ghana.

A control diet, Fermacto 500 at 0.05 and 0.10 percent and 2.5
percent fish meal diets are fed to groups of layers for 10 28-day
periods and laying performance of the pullets is evaluated.

Results show that addition of Fermacto 500 and 2.5 percent
fish meal separately to the control diet improved laying perform-
ance. The choice between local fish meal and Fermacto 500 should
depend on the availability of the local fish meal, and ease with
which Fermacto 500 could be imported.

SUPPORTED BY  Animal Research Inst. - Achimota, Ghana

3.0036, THE USE OF WHEAT BRAN IN POULTRY DIETS
E.W. AGUDU, (GH.020.0015)

Wheat bran (wheatnixeo feed) is produced in large quantities
in Ghana. Only a little quantity is used locally, while the bulk is
exported and later on imported into Ghana in the form of high
protein concentrate.

The investigations therefore will help to assess wheat bran
requirements in local poultry feed production, thereby cutting
down the cereals (especially maize) the staple foods, which are
about 4-5 times as expensive as wheat bran.

Wheat bran up to 50 percent will be incorporated into a basal
diet at the expense of maize, and will be fed replicates of chickens.
Investigations will be conducted on chicks, broilers, growers and
layers.

Preliminary results with broiler finishers and replacement
growers where the diets fed were kept isonitrogenous, showed
body weight decrease wheat bran.

SUPPORTED BY Animal Research Inst. - Achimota, Ghana

3.0037, PROTEIN REQUIREMENT OF CHICKENS IN
TROPICAL ENVIRONMENT - PROTEIN LEVEL FOR
CHICKS

E.W. AGUDU, (GH.020.0016)

In the tropical environment, information is lacking on the
protein requirements of fowl. Very often requirements based on
temperature environment are used. The investigations here will
test a wider range of protein levels below and above the conven-
tional USA NRC protein level for chicks 0-8 weeks, and to find
out the optimum requirement and to observe the effects, if any, of
the starter protein levels on laying performance.

Five diets with protein levels of 24, 22, 20, 18 and 16 percent
are fed to replicated groups of chicks to 6 weeks of age. From 6
to 20 weeks the chicks are fed on growing mash. At the layer stage,
production records are kept for one year.

Chicks showed growth and feed efficiency response to in-
creasing protein levels. No definite starter diet effect on laying
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performance was observed. The starting protein diet could be re-

duced to 16-18 percent protein.

SUPPORTED BY Animal Research Inst. - Achimota, Ghana

3.0038, AN ECONOMIC ANALYSIS OF PRIVATE COM-
MERCIAL PIG FARMING IN THE ACCRA URBAN AREA
K. AMONOO, (GH.020.0017)

Objective: 1) To throw some light on the costs and returns of
the enterprise and help determine the chief economic factors
which influence profit. 2) To stimulate interest in the keeping of
accounts and records without which correct decision-making is
virtually impossible.

Approach: This is a production survey aimed at stressing the
importance of an economic approach to farming. Data is being
collected from farms through direct observation and measurement.
These farms are situated at reasonable distances from the Institute.
Special record sheets have been designed in four different colours
for easy identification, and at regular intervals the information
sheets, duly completed by the farmers, are collected for analysis.

Progress: Background information which was collected from
the farms have already been published. The physical and financial
information for the first year are now being analysed and it is
hoped that such data will be used in planning pig farms.

SUPPORTED BY Animal Research Inst. - Achimota, Ghana

3.0039, THE FEEDING OF WHEAT BRAN TO CATTLE
(SOME OBSERVATIONS ON FATTENING MATURE CAT-
TLE ON WHEAT BRAN AND BAGASSE)

K. OWUSUDOMFEH, (GH.020.0018)

Objective: (1) To evaluate the performance of mature cattle
(bought from the neighbouring countries for our slaughter houses)
finished on wheat bran with bagasse supplementation. (2) Effect of
different levels of bagasse on wheat bran utilization.

Approach: The animals were divided into six groups of 14
bullocks. The control group was on mixed pastures of Synodon
plectostachus, Digitaria decumbens, Panicum maximum and An-
dropogon gayanus. The other groups were fed wheat bran and
bagasse ad libitum as shown: Group 1; 100%/0% Wheat Bran-
Bagasse; Group 2; 90%/10% Wheat Bran-Bagasse; Group 3;
80%/20% Wheat Bran-Bagasse; Group 4; 70%/30% Wheat Bran-
Bagasse; Group 5; 60%/40% Wheat Bran-Bagasse; Group 6; graz-
ing on Bagasse only.

Progress: The investigation is already completed. Feed intake
values of wheat bran tended to increase with increasing percentage
of bagasse in the diet. A level of at least 20% bagasse should be
included in the diet. The investigation also showed that it might
not be economical to fatten the mature animals from the neigh-

bouring countries.

SUPPORTED BY Animal Research Inst. - Achimota, Ghana
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ANYINASI AGRICULTURAL EXPERIMENTAL

STATION
P.O. Box 10, Anyinasi, Nzima

3.0040, COCONUT FERTILIZER TRIAL (NPK MG)
E.D. ARKURST, (GH.062.0001)

Objective: To study the effects of the application of NPK Mg
fertilizer on coconut palms planted under 2 methods of establish-
ing plantations.

Approach: 2 x 2 x 2 x 2 x 2 NPK Factorial. Half of the area
carrying on replication was burnt and the other half unburnt. 32
plots each with 13 palms.

Progress: Yield of palms were as follows, 1963-1969; burnt
plots 4,437; unburnt plots 8,947; Total average weights of fresh
kernel were: burnt plots 2,860.48 Ibs; unburnt 3,521.54 lbs.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0041, COCONUT FERTILIZER TRIAL NP (KMG)
E.D. ARKURST, (GH.062.0002)

Objective: To study the effects of the application of fertilizers
on growth, flowering and kernel yield of palms.

Approach: Complete randomized block design with 8 treat-
ments replicated 5 times. 8 trees per plot. Fertilizers used include
urea, single super-phosphate, potash, magnesium sulphate.

Progress: Growth measurements are being recorded every
three months.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0042, COCONUT SPACING TRIAL
E.D. ARKURST, (GH.062.0003)

Objective: To study the growth and yield of coconuts under
the following planting spacings: 1. 20’ x 20’ - 140 trees/acre; 2. 28’
x 28’ - 70 trees/ acre.

Approach: Each plot was planted up without any experimen-
tal design.

Progress: Yield of units for 8 years gives an average yield of
nuts per year of 1,840 for planting at 20’ x 20’ and 1,940 nuts for
28’ x 28’. The fronds of the closer planting are poorly formed and
the nuts are smaller.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0043, COCONUT DEPTH OF PLANTING TRIAL
E.D. ARKURST, (GH.062.0004)

Objective: To study the relationships between depth of plant-
ing coconut seedlings and their subsequent growth and yield.

Approach: Randomised plots of three treatments with 3 repli-
cations. 60 palms per plot. Area - southwestern Ghana at two
stations.

Progress: Growth measurements are being taken every three
months.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0044, COCONUT INTERCROPPING TRIAL
E.D. ARKURST, (GH.062.0005)

Objective: To observe the effects of intercropping on the es-
tablishment of coconuts and to compare with natural bush and
weed cover.

Approach: Randomised block of 3 treatments with three repli-
cations with 60 palms per plot. Treatments used were: 1. No inter-
crop; 2. Intercropping with food crops 1-2 meters away from



seedlings. 3. Intercrop planted at 5’ radius from palm. Intercrops
used are maize, groundnuts and cassava in succession.

Progress: In the 4th year of growth, palms intercropped
locked thin and unhealthy, especially those in treatment,. (2) Inter-
cropping ceased in 1961. Yield of palms continues to be recorded.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0045, COCONUT AGE OF SEEDLING TRIAL
E.D. ARKURST, (GH.062.0006)
Objective: To study the relationship between ages of seedlings
established, and growth, flowering and yield of coconuts.
Approach: Complete randomized layout with 4 treatments.
Seedlings of 6, 13, 17 and 20 months were used, replicated 5 times.
9 palms per plot.
Progress: Growth measurements being taken every 3 months.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0046, RUBBER NP (KMG) FACTORIAL TRIAL
E.D. ARKURST, (GH.062.0007)

Objective: To study the response of new budded clones to
fertilizers with regard to: (a) Rate of growth; (b) Yield; (¢) Bark
renewal.

Approach: Randomised block with 8 treatments in 4 replica-
tions. Each of 8 clones is replicated in each block and all clones
appear in each block.

Progress: Clones RRIM 605, 600, Harbel I RRIM 623 appear
to respond to fertilizer treatment best.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0047, RUBBER CLONE MUSEUM
E.D. ARKURST, (GH.062.0008)

Obtjective: To study the performance of all available clones in
Ghans and to superimpose on these clones various tapping sys-
tems.

Approach: Ramdomised block replicated 4 times each con-
taining replicated line plots of 21 clones. Each time of clone con-
sists of 21 experimental trials. Area of experiment - S. Western
Ghana.

Progress: Growth measurements have been taken every three
months by measuring the girth since 1963. The clones have
reached tappable stage. Yield of later in the form of lumps of each
line plot to be recorded.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0048, RUBBER
TRIAL
E.D. ARKURST, (GH.062.0009)

Objective: To study the compatibility of clones of 4 selected
root stocks with those of unselected root stocks.

Approach: 5 x 3 Latin square. Each plot consists of 25 experi-
mental trees, 8 of each of the clones budded on the same root
stock.

Progress: Growth of all clones of root stocks TJir 1 x Tjir L.
Tji 1 x BDW and unselected has been vigorous, but laps scon TJir
1 x Tjir 16 and Tjir 1 x BDS.

STOCK/SCION RELATIONSHIP

SUPPORTED BY  Crops Research Institute - Kumasi, Ghana
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3.0049, RUBBER CLONE TRIAL 1965 A AND 1965 B
E.D. ARKURST, (GH.062.0010)

Objective: To study the performance of old and new clones
with regard to growth, latex yield and resistance to wind damage
and diseases.

Approach: Randomised block replicated 5 times. In trial A
there are 9 plots in a block of 50 trees. In trial B, 10 plots in a block
of 48 trees per block. Area of experiment - southwest Ghana,

Progress: About 50 percent of trees planted in 1965 failed and
were replanted in 1966.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0050, RUBBER INTERCROPPING EXPERIMENT
E.D. ARKURST, (GH.062.0011)

Objective: To study the effects of intercropping with food
crops on the rate of growth and yield of rubber.

Approach: Trial A and B originally intercropped with plantain
and cocoyam respectively but they did not thrive. The intercrops
were substituted with maize, groundnuts and cassava. Cassava was
used to demonstrate to farmers against its use in rubber due to
Fomes. Three treatments used as follows: 1} No intercrop; 2)
Intercrop 6 ft from rubber; 3) Intercrop 2 - 4 ft from rubber.

Progress: Preliminary results indicated intercrop at 3’ - 4’
produced the best growth of rubber, possibly due to good effects
of leguminous crop, which after harvest is ploughed in.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0051, RUBBER CLONAL SEEDLING FAMILY TRIAL
E.D. ARKURST, (GH.062.0012)

Objective: To study the performance of 4 clonal seedling fami-
lies under single superphosphate application and its residual effect.

Approach: 4 x 4 latin square. Plot size of 100 trees (4 lines of
25 trees each) with half plot fertilized.

Progress: After six years, girth measurements reveal that aver-
age girth of fertilized plants of all crosses is 17.22 inches and that
of non- fertilized plants 16.97 inches. Percentage increase in girth
of all crosses due to phosphorous application were: 20 - 30 percent
in 1964; 13-15-21 percent in 1965; and 0.5 percent - 15.6 percent
in 1966 when fertilizer application ceased.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

ASUANSI SUBSTATION

Asuansi

3.0052, ROOTSTOCKS FOR LATE VALENCIA ORANGE
W.S. ABUTIATE, (GH.071.0001)

Objective: To determine the overall effects of each of five
rootstocks (Rough lemon, Cleopatra mandarin, Sampson tangelo,
Lake tangelo and Agego sweet orange) on the growth, disease
resistance, yield and fruit quality of the late valencia crop.

Approach: Involves the laying down of 8 § x 5 latin square
trial at Asuansi using the five rootstocks. Growth measurements
would comprise taking average tree height and scion girth meas-
urements 6 inches above the union of all the varieties and assessing
vigour and growth of each variety during the first five years of
growth.
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Commencing from the first harvest, yield recording of each
variety would be initiated and would continue annually for about
10 years. Fruit quality would be assessed in the Sth year of bearing
and would comprise determinations on fruit size, rind texture and
thickness, % juice content of fruit, acidity, T.S.S. and sugar/acid
ratio.

Progress: Preliminary measurements have shown that Rough
lemon grew fastest and the Agego sweet orange slowest among the
stocks. During the analysis, Sampson tangelo was entered as a
missing treatment because of poor establishment of this rockstock.
Mean yields for four years (1967-70) for the other rootstocks have
shown that Cleopatra mandarin gave the highest yield of 9 tons
and Agego sweet orange the lowest yield of 6 tons per acre. Rough
lemon and Lake tangelo yields were about the same.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

DEPARTMENT OF ANIMAL SCIENCE
P.O. Box 68, Legon, Accra

3.0053, SHEEP BREEDING
L.O. NGERE, (GH.322.0001)
Objective: To evolve a medium sized meat sheep.
Approach: Crossbreeding of the local ewe with the Black-
headed Persian Ram.
Progress: The Nungua Blackhead sheep has been evolved.

SUPPORTED BY  University of Ghana - Accra

3.0054, CROSSBREEDING FOR DAIRY PRODUCTION
L.O. NGERE, (GH.322.0002)

Objective: To develop a local dairy cow.

Approach: Crossbreeding of the Ndama, West African Shor-
thorn and Gudali with imported Gersey and Friesian semen.

Progress: F1, F2 and 3/4 Jersey crosses have been produced
and their performance being studied.

SUPPORTED BY  University of Ghana - Accra

3.0055, STUDIES INTO SKIN DISEASES OF FARM ANI-
MALS
E.N. OPPONG, (GH.322.0003)
Objective: To study the types, their aetiology and treatment
of skin diseases of farm animals.
Approach: Surveys, lab. studies and chemotherapeutic trials.
Progress: Streptothricosis, demodicosis, mycosis and besnoiti-
osis diagnosed. Treatment trials in progress.

SUPPORTED BY  University of Ghana - Accra

3.0056, IMMUNOLOGICAL STUDIES INTO ANIMAL
TRYPANOSOMIASIS
R.K. ASSOKU, (GH.322.0004)

Objective: To study the serology and haematology of
trypanosomiasis infection in the laboratory.

Approach: Use of laboratory rats and mice.

SUPPORTED BY  University of Ghana - Accra
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3.0057, THE USE OF BYPRODUCTS OF CASSAVA PROC-
ESSING FOR LIVESTOCK FEEDING
R.E. LARSEN, (GH.322.0005)

Objective: To use the byproducts of Cassava processing for
animal feeds.

Approach: Analysis of various cassava byproducts, accepta-
bility trials, feeding trials and incorporation into various rations.

SUPPORTED BY  University of Ghana - Accra

3.0058, STUDIES OF THE GUINEA FOWL (NUMIDIA
MELEAGRIS)
G.E. WILLIAMS, (GH.322.0006)

Objective: To find the nutritive requirements of the local
guinea fowl, and study its biology.

Approach: Laboratory studies.

Progress: Sexing of birds within two days of hatching.

SUPPORTED BY  University of Ghana - Accra

3.0059, INTERCROPPING OF SHEEP UNDER PLANTA-
TION CROPS
F.K. FIANU, (GH.322.0007)
Objective: Intercropping of sheep under plantation crops.
Approach: Sheep under mango, citrus, avocado and oil palm
plantation.

SUPPORTED BY  University of Ghana - Accra

DEPARTMENT OF BOTANY
P.O. Box 71, Legon, Accra

3.0060, GENETICS OF COWPEA - VIGNA UN-
GUICULATA
E. LAING, (GH.342.0001)

Objective: Genetics (formal, cytogenetic, quantitative) of
cowpea, especially of features of agricultural importance.

Approach: Hybridization, cytology, electrophoresis (later,
mutation).

Progress: Formal genetics of qualitative characters established
in some local varieties; number of effective factors for components
of yield established for some lines.

SUPPORTED BY  University of Ghana - Accra

3.0061, GERMINATION AND SURVIVAL OF SPO-
RANGIA AND BEHAVIOUR OF ZOOSPORES OF PHY-
TOPHTHORA PALMIVORA

G.C. CLERK, (GH.342.0002)

Studies on germination of the sporangia and survival of the
sporangia in both air and soil. Behaviour of zoospores produced
during indirect germination of the sporangia extensively studied to
define longevity of the motile phase and chemotaxis of the zoos-
pores.

Zoospores were motile for 84 h. in distilled water at 17 de-
grees C. Motility time was reduced by non-optimal temperatures,
high zoospore density, CaCl 2, MgSO4.7H20, glutamine, glucose,
buffer solutions and by frequent contact of zoospores with solid
surfaces. Zoospores were disintegrated at pH 2.2 - 5.0 and by 1.0
mM CuSO4 and FeCl 2 and 1% peptone solutions. Velocity of



movement increased as temperature rose from 8 to 33 degrees C.

Zoospores were attracted by cocoa pod extract, asparagine,
glutamic acid, glycine, aspartic acid, glutamine, serine, threonine,
fructose, glucose, maltose and sucrose.

Sporangia formed zoospores at 10 to 34 degrees C with op-
timum at 22 degrees C but produced germ tubes at 30 and 34
degrees C only. Several amino acids and carbohydrates depressed
zoospore formation at 22 degrees C., while some amino acids and
carbohydrates could induce germination by germtubes at 22 de-
grees C.

SUPPORTED BY  University of Ghana - Accra

3.0062, SCREENING OF GHANAIAN PLANTS FOR AL-
LELOPATHIC SUBSTANCES
K.O. MENSAH, (GH.342.0003)

Objective: To test exudates from a wide range of plants for
inhibitory substances, and their possible role in various ecological
processes.

Approach: Exudates and leachates will be collected and tested
for their inhibition of seed germination and growth of associated
species.

Progress: Only three plants have been tested - Cycas circi-
nalis, Typha sp. and Falbotielld gentii. These are principally
preliminary trials and have not yielded much of results worth
reporting. However, the study will be extended in due course to
include other plants.

SUPPORTED BY  University of Ghana - Accra

3.0063, ROOT ECOLOGY OF KHAYA IN GHANA
K.O. MENSAH, (GH.342.0004)

Objective: To study the morphology, anatomy and habits of
the roots of Khaya, from seedling stages to mature plants, and
relate these to their regeneration.

Approach: Root excavations; sampling of wood of roots after
they have been drawn. Sample soil for analysis.

Progress: Pot studies of the seedlings have established marked
differences in growth rates of roots; work is just starting on the
morphology of mature trees; also their anatomy.

SUPPORTED BY  University of Ghana - Accra

3.0064, THE ADAPTABILITY OF THEOBROMA CACAO
SEEDLINGS TO HIGH LIGHT INTENSITY
D.U. OKALI (GH.342.0005)

Objective: To determine if reported increases in yield of the
cocoa plant in full daylight could possibly have increased photo-
synthesis by individual leaves as its basis.

Approach: Combination of growth analysis, measurements of
leaf photosynthetic responses to increased lighting and compari-
sons of levels of activity of chlorophyll and photosynthetic en-
zymes in leaves of shade-grown and light-grown plants.

Progress: First growth analysis experiment completed; chloro-
phyll content and photosynthetic rates measured; data awaiting
processing; follow-up experiment to begin shortly.

SUPPORTED BY  University of Ghana - Accra
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DEPARTMENT OF ZOOLOGY
P.O. Box 71, Legon, Accra

3.0065, ENZYMES AND THEIR VARIATION IN INSECT
PESTS OF COCOA
W.Z. COKER, (GH.343.0001)

Objective: 1) Insect pests of cocoa have varied feeding pat-
terns. Do these insects have identical digestives enzymes? 2) Can
Mealy-Bug (Coccoidae) species be differentiated electrophoreti-
cally?

Approach: By use of acrylamide gel electrophoresis and stain-
ing for specific enzymes like esterases, various dehydrogenases,
leucine aminopentidase and phosphatases.

Progress: 1) Bathycoelia thalassina differs from Distantiella
theobroma and Sahlbergella singularis in having ADH and LDH
- B. thalassina and S. singularis have cholinesterase, absent in D.
theobroma. 2) Zymograms prepared for Pseudococcus njalens, P.
citri, P. celtis and Ferrisiana virgata for several enzymes.

SUPPORTED BY University of Ghana - Accra

EJURA FIELD STATION
Ejura

3.0066, MANGO VARIETY MUSEUM
W.S. ABUTIATE, (GH.072.0001)

Objective: To provide a collection of good mango cultivars
and to assess their performance and quality under Ghana’s cli-
matic conditions.

Approach: Importation of certified budwood and budding or
grafting same on the local mango as rootstock. The resulting plants
would then be set in a museum. To assess growth, the scion girth
six inches above the union and average tree height would be taken
annually. The growth habit of the cultivars whether the canopy is
compact, open and the branches erect or spreading would be as-
sessed.

When the trees start bearing, the bearing habit of each cultivar
in relation to the local mango would be determined. Yield would
be determined by number and weight of fruit. The following crit-
eria would be used to assess fruit quality; % of sugar and acidity
of the juice; fresh colour and fibre content.

Progress: The following 14 cultivars have so far been assem-
bled and planted out: Irwin, Elden, Ruby, Florigon, Zill, Sunset,
Early Gold, Jacquelin, Palmer, Springfels, Keitt, Maden, Bombay
Yellow, and Alphonso. Preliminary growth observation and sec-
ond year yield results have shown that Sunset and Palmer are by
far the most vigourous and prolific of the cultivars. All cultivars
except Keitt mature their fruit as does the local in April/May.
Keitt matures its fruits in about July/August.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0067, EFFECTS OF DIFFERENT LEVELS OF NITRO-
GEN ON THE GROWTH AND FIBRE YIELD OF KENAF,
HIBISCUS CANNABINUS L.
S.Y. AMANQUAH, (GH.072.0002)

Network project: See GH. 061.0046. (3.0172)

SUPPORTED BY Crops Research Institute - Kumasi, Ghana
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3.0068, EFFECTS OF FERTILIZER APPLICA’I'ION/('IQ PK)
ON THE GROWTH, FIBRE AND SEED YIELD OF KENAF,
HIBISCUS CANNABINUS L.
S.Y. AMANQUAH, (GH.072.0003)

Network project: See GH. 061.0047. (3.0173)

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0069, EFFECTS OF DIFFERENT DATES OF PLANTING
ONTHE GROWTH AND FIBRE YIELD OF KENAF, HIBIS-
CUS CANNABINUS L.
S5.Y. AMANQUAH, (GH.072.0004)

Network project: See GH. 061.0048. (3.0174)

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0070, DEVELOPMENT OF DISEASE AND PEST RE.
SISTANT KENAF VARIETIES WITH A HIGH YIELD OF
GOOD QUALITY FIBRE
S.Y. AMANQUAH, (GH.072.0005)

Network project: See GH. 061.0049. (3.0175)

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0071, INVESTIGATIONS ON FUNGICIDAL SEED
DRESSINGS
E.A. ADDISON, (GH.072.0006)

Network project: See GH. 061.0050. (3.0176)

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0072, EFFECTS OF DIFFERENT DATES OF PLANTING
ON THE GROWTH AND FIBRE YIELD OF URENA
LOBATA
S.Y. AMANQUAH, (GH.072.0007)

Network project: See GH. 016.0051. (3.0177)

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0073, EFFECTS OF DIFFERENT DATES OF PLANTING
ON THE GROWTH AND FIBRE YIELD OF JUTE, COR-
CHORUS CAPSULARIS
S.Y. AMANQUAH, (GH.072.0008)

Network project: See GH. 061.0052. (3.0178)

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

FOOD RESEARCH INSTITUTE
P.Q. Box 20, Accra

3.0074, THE DEVELOPMENT OF TRADITIONAL FISH
PROCESSING
G. OKRAKUOFFEI, (GH.080.0002)

OBJECTIVE: 1. To rationalise traditional processing tech-
niques and cost relationships; 2. Improvement of processing facili-
ties; 3. Prolonging storage life of processed fish products.

APPROACH: 1. Selection of the most valuable types for
smoking; 2. Identification of traditional fish processing character-
istics; 3. Redesign of facilities by simple modification; 4. Develop-
ment of new fish products, e.g. krupkuk, kippers and fermented
fish; 5. Costing of processes.
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PROGRESS: Simple modifications to the traditional ovens
have been extended and adopted by some smokers, using local fish,
for instance Krupkuk, has been developed.

SUPPORTED BY Food Research Institute - Accra, Ghana

3.0075, DEVELOPMENT OF WEANING FOODS FROM
VEGETABLE PROTEIN SOURCES
JM. KORDYLAS, (GH.080.0003)

OBIECTIVE: To produce high level protein mixtures for in-
fant feeding at the following levels: (8) clinical treatment of Kwa-
shiokor; {b) malnourished children; (¢} commercialised baby food.

APPROACH: Determine the nutritive value of two vegetable
sources of protein - groundnut and agushie powders.

PROGRESS: NPU and PER studies (animal work) are being
carried out to determine the biological values of these vegetable
sources of protein before they are incorporated into various com-
pounded formulae.

SUPPORTED BY Food Research Institute - Accra, Ghana

3.0076, PRODUCTION OF WINES FROM LOCAL
FRUITS AND VEGETABLES
C. DEGRAFTJOHNSON , (GH.080.0004)

OBJECTIVE: 1. To test the wine producing capabilities of
selected local fruits and vegetables; 2. To check the effect of ortho-
dox wine yeast on these local materials.

APPROACH: The sugar content of selected material is stan-
dardised; the material treated with baker’s yeast (the yeast com-
monly available) and yeast nutrient added. Open fermentation
allowed for 4-5 days.

PROGRESS: Oranges, pineapples and tomatoes were found
suitable but alcohol content lower than normal due to the use of
baker’s yeast.

SUPPORTED BY Food Research Institute - Accra, Ghana

3.0077, THE CHEMICAL COMPOSITION OF COMMER-
CIALLY IMPORTANT GHANAIAN FISHES
K.K, EYESON, (GH.080.0005)

QOBJECTIVE: To provide basic information on the composi-
tion and nutritive value of the fish to serve as a standard for
assessing the effect of handling and processing.

APPROACH: Proximate and mineral content.

PROGRESS: Seven spp. of fish have been analysed.

SUPPORTED BY Food Research Ipstitute - Accra, Ghana

3.0078, THE DEVELOPMENT OF READY-TO-EAT
CANNED GHANAIAN FOODS
J.B. AGUBRETUATA, (GH.080.0006)

OBJECTIVE: 1. To study the canning properties and condi-
tions of selected Ghanaian food preparations. 2. To determine the
canning process for best effect.

APPROACH: Comparison is being made between canning
after cooking and the use of the canning process as well as some
precooking and their effect on the final product.

PROGRESS: A number of stews and soups have been canned
and are in storage for testing.

SUPPORTED BY Food Research Institute - Accra, Ghana



3.0079, THE DEVELOPMENT OF SEMI-FINISHED, FER-
MENTED, AND DEHYDRATED MAIZE MEAL
A. ANDAH, (GH.080.0007)
OBJECTIVE: To develop factory scale maize meal as raw
material for making maize products and preparations.
APPROACH.: 1. Isolation and culture of microbes occurring
during fermentation; 2. Chemical changes during fermentation of
maize meal; 3. Rationalization of dehydration process.
PROGRESS: Loss of flavour occurs on dehydration; determi-
nation of acids responsible for flavour.

SUPPORTED BY Food Research Institute - Accra, Ghana

3.0080, FOOD COMPOSITION TABLES
K.K. EYESON, (GH.080.0008)

OBJECTIVE: To compile a table of basic chemical composi-
tion data, through chemical analyses, on raw and cooked local
foods.

APPROACH: Proximate analyses and mineral content of 1.
Cereals and cereal products; 2. Starchy roots, tubers and their
products; 3. Grains and legumes; 4. Nuts and seeds; 5. Fruits and
vegetables; 6. Meat and meat products; 7. Marine and freshwater
fishes; 8. Milk and milk products; 9. Miscellaneous items.

SUPPORTED BY  Food Research Institute - Accra, Ghana

FOREST PRODUCTS RESEARCH INSTITUTE
P.O. Box 63, Kumasi

3.0081, VEGETATIVE PROPAGATION
S.P. BRITWUM, (GH.100.0001)

Objectives: To develop techniques for propagating asexually
valuable timber species in Ghana.

Approach: Attempting various methods of grafting, air-layer-
ing and rooting of cuttings and investigating the various factors
affecting the success of grafts, rooting of cuttings and air-layers.

Progress: Various grafting methods have been tried. The for-
est method of budding has so far been found the most successful
method of grafting many of the timber trees in Ghana. Rooting of
cuttings and air-layering have been tried and found successful for
some timber trees in Ghana.

SUPPORTED BY  Forest Products Res. Inst. - Kumasi,
Ghana

3.0082, SELECTION OF PROVISIONAL PLUS TREES
S.P. BRITWUM, (GH.100.0002)

Objective: To select trees of outstanding phenotypes of valua-
ble timber species - Terminalia ivorensis, Triplochiton scleroxylon
and Cedrela odorata for breeding purposes. The main objective is
to provide improved seeds for afforestation.

Approach: Cruising the virgin forests and plantations
throughout the country to select the provisional plus trees.

Progress: Sixty provisional plus trees of the above named
species have been selected.

SUPPORTED BY  Forest Products Res. Inst. - Kumasi,
Ghana

GHANA

3.0083, PROVENANCE TRIAL OF TEAK AND TERMI-
NALIA IVORENSIS
S8.P. BRITWUM, (GH.100.0003)

Obijective: To determine the best seed sources for Teak and
Terminalia ivorensis.

Approach: Collection of seeds of Teak and Terminalia ivoren-
sis from different geographical areas. The seeds are sown and
transplanted to the field. Information on growth characteristics are
gathered to determine which seed source provides the most desira-
ble trees.

Progress: The seeds for the trial have been collected and sown
in the nursery. The trial is now in the nursery stage.

SUPPORTED BY  Forest Products Res. Inst. - Kumasi,
Ghana

3.0084, ESTABLISHMENT OF CLONAL SEED OR-
CHARDS
S.P. BRITWUM, (GH.100.0004)

Objectives: To develop and supply superior seeds for affore-
station.

Approach: Clones of plantation species - Cedrela odorata,
Terminalia ivorensis and Triplochiton scleroxylon are obtained
and these are used in the establishment of the orchards.

Progress: Eight acres of Cedrela odorata; 10 acres of Termi-
nalia ivorensis and 10 acres of Triplochiton scleroxylon clonal seed
orchards are under development.

SUPPORTED BY  Forest Products Res. Inst. - Kumasi,
Ghana

3.0085, ESTABLISHMENT OF CLONE BANKS
S.P. BRITWUM, (GH.100.0005)

Objective: To centralize and prescribe selected provisional
plus trees and to provide material for breeding purposes.

Approach: Scion materials are collected from provisional plus
trees and then grafted on to rootstocks. The clones obtained are
established in the bank.

Progress: A clone bank is being established near Kumasi. The
bank so far has a total of 44 clones comprising of 23 Cedrela
odorata, 16 Terminalia ivorensis, 7 Triplochiton scleroxylon, and
one Afrormosia elata.

SUPPORTED BY Forest Products Res. Inst. - Kumasi,
Ghana

3.0086, TIMING OF TROPICAL SHELTERWOOD OPER-
ATIONS
S.P. BRITWUM, (GH.100.0006)

Objective: To determine if the time of year of original canopy
reduction is significant to success, using the standard T.S.S.
method with the modification of pre-overwood removal.

Approach: Thirty-six plots grouped into 3 blocks of 12 plots
each are to be established, each block constituting a replicate.
Timber cutting, canopy opening and clearing treatments are car-
ried out. Girth increment sample plots are established for incre-
ment and regeneration assessment by diagnostic sampling.

Progress: Treatments have been carried out in the 36 plots.
Girth increment sample plots are yet to be established for assess-
ment.

SUPPORTED BY  Forest Products Res. Inst. - Kumasi,
Ghana
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3.0087, TIMING OF POST-EXPLOITATION TREAT-
MENTS AND THEIR EFFECTS ON REGENERATION,
GROWTH AND INCREMENT
S.P. BRITWUM, (GH.100.0007)

Objective: To assess the "silvicultural condition” of the forest
treated under the post-exploitation treatments which combines
features of T.S.S. and selection treatments, but separated in time:
the exploitation year and one year after exploitation.

Approach: Treatments composed of poisoning, timber cutting
and cleaning are carried out after exploitation. Girth increment
sample plots of area 2.5 acres are laid out after treatment and
assessed by the "LD-method" of the diagnostic sampling tech-
nique.

Progress: Exploitation and the prescribed post-exploitation
treatments have been carried out. Regeneration and girth incre-
ment plots have been established. Measurements are now being
carried out periodically,

SUPPORTED BY Forest Products Res. Inst. - Kumasi,
Ghana

3.0088, THE SILVICULTURAL EFFECT OF INTENSIVE
FELLING ENVISAGED IN FUTURE FELLING CYCLES ON
FOREST BEING WORKED ON SELECTION BASIS

S.P. BRITWUM, (GH.100.0008)

Objectives: a) To determine the silvicultural affect of inten-
sive exploitation envisaged in future cycles, on forests being
waorked on selection basis. b) To determine the extent of exploita-
tion damage to class I trees in the 5’ - 9’ girth class range.

Approach: An area of 200 acres is divided into 10 acre plots,
and the whole area stock surveyed. After exploitation all 9'-plus
and girth class I species and all 5°-plus and girth class II species
are poisoned. Five post-exploitation treatments replicated four
times in a randomized block design are carried out. Assessment
plots of 2.5 acres are laid in each treatment plot and increment on
sample trees measured once in two years.

Progress: The 10-acre treatment plots have been laid out and
the 5 post-exploitation treatments have been carried out . The
assessment plots of 2.5 acres are now being laid out.

SUPPORTED BY Forest Products Res. Inst. - Kumasi,
Ghana

3.0089, TENDING OF EMERGENT CROPS TREATED UN-
DERT.S.8. AND P.E.S. - ASCNONYO RESEARCH CENTER
S.P. BRITWUM, (GH.100.0009)

Objective: To determine the effect of modified selection treat-
ment on the rate of growth and survival of commercial timber
crops, 15 plus years old, treated under the uniform system by the
application of T.S.S. and P.E.S. techniques.

Approach: Compartments which have been treated under
T.S.S. and P.E.S. are cut into strips and tending treatments are
carried out in alternate strips. Periodic girth increment measure-
ments are carried out on all commercial species in both the treated
and control sampie plots.

Progress: Tending treatments involving 100 percent timber
cutting, cutting or poisoning all non-economic species, competing
with class I or I species, cutting and poisoning non-class I species
overshadowing class I species have been carried out. Girth incre-
ment sample plots have been established and measurements are
carried out once in every two years.

SUPPORTED BY Forest Products Res. Inst. - Kumasi,
Ghapa

3.0090, ASSESSMENT OF REGENERATION OF PERI-
COPSIS ELATA
S.P. BRITWUM, (GH.100.0010)

Objective: To trace the growth and survival of tagged seed-
lings of the species over a period of time to determine the factors
which control the progress from the seedling to the established
stage.

Approach: Assessment plots are established where regenera-
tion of the species is profuse. Two treatments - clearing and no
clearing - are carried out. Assessment involves height measure-
ment of each tagged seedling. Notes on canopy density, survival/-
vigor of each seedling are kept.

Progress: The assessment plots have been established; height
measurements of the tagged seedlings and coliection of other data
are being carried out every three months in the first 3 years and
thereafter, twice yearly.

SUPPORTED BY  Forest Products Res. Inst. - Kumasi,
Ghana

3.0091, ENRICHMENT PLANTING IN THE HIGH FOR-
EST, USING INDIGENOUS SPECIES WHOSE RATES OF
GROWTH HAVE BEEN SLOW UNDER NATURAL FOR-
EST TREATMENTS
S.P. BRITWUM, (GH.100.0011)

Objective: To devise a technique for enrichment planting in
the High Forest using slow growing indigenous species.

Approach: Site preparation treatments involving timber cut-
ting and poisoning of non-economic species are carried out. Strip
planting of Pericopsis elata, Entandrophragma spp. and Khaya
ivorensis are carried out 1 chain between strips and one-fourth
chain between plants within strips.

Progress: An area of 10 acres has been strip planted with the
above named species.

SUPPORTED BY Forest Products Res. Inst. - Kumasi,
Ghana

3.0092, STUDIES ON AMBROSIA BEETLE POPULA-
TIONS IN THE FOREST ZONES OF GHANA
S.K. ATUAHENE, (GH.100.0012)

Objective: Much work has been done on the extent of damage
caused by ambrosia bettles to commercial logs in the forests of
Ghana, but very little information exists on the actual composition
and annual fluctuations of individual beetles in these forests.

Progress: Trapping experiments have revealed that most of
the known tropical genera within the families Scolytidae and
Platypodidae exist in the moist semi-deciduous forests and the rain
forest vegetation of Ghana. Trapped beetles are being analyzed
into Scolytid /Platypodid ratio, seasonal fluctuations of individual
species, and the most abundant Scolytid/ Platy podid species occur-
ing within the various ecological situations.

SUPPORTED BY  Forest Products Res. Inst. - Kumasi,
Ghana

3.0093, STUDIES ON THE BIONOMICS OF POTEN-
TIALLY DANGEROUS INSECTS ATTACKING INDIGE-
NOUS PLANTATIONS OF ACCEPTED EXPORT TIMBER
SPECIES
S5.K. ATUAHENE, (GH.100.0013)

The objectives are to study the biology, ecology and where
possible, the control of insect pests that are known to be, or are
potentially dangerous to plantations of indigenous species.



Progress: A country-wide survey of insect pests in all the
important forest plantation areas has begun. The following insects
have come out as serious pests: Phytolyma sp. on Chiorophora
excelsa (Wehv) Bth. and Hk ., Diclidophlebia eastopi; Voudracek
{Hemoptera; Psyllidae) on Triplochiton scleroxylon K. Schum.,
Tridesmodes ramiculata Warr. (Lepidoptera: Thyridae) on Termi-
nalia ivorensis A. Chev; and Hypsipyla sp. (Lepidoptera; Pyrali-
dae) on Mahogany.

Biological and ecological studies are being done on Diclidoph-
lebia eastopi.

SUPPORTED BY  Forest Products Res. Inst. - Kumasi,
Ghana

3.0094, STUDIES ON PESTS OF FOREST TREE SEEDS
IN GHANA
S.K. ATUAHENE, (GH.100.0014)

The objective is to find out and identify pests affecting the
fruiting of indigenous forest trees, and where practicable, to con-
trol the infestation.

Progress: A complex of insect pests responsible for severe
reduction in the quantity and quality of fruits of Triplochiton
scleroxylon K. Schum and Terminalia ivorensis A, Chev. has been
surveyed. The most important of these include Apcu ghanaenis
Voss; A. nithonomoides Voss, Nanophyes sp. and Auletobius
kuntzeni IIL. The extent of damage caused by these insects is being
studied on selected trees.

SUPPORTED BY  Forest Products Res. Inst. - Kumasi,
Ghana

3.0095, SCREENING TEST OF SPECIES AND TWO PRE-
SERVATIVES AGAINST MARINE BORERS
JLE. BARNACLE, (GH.100.0015)

Objective: To determine (1) type, genera and species of borers
present and conditions necessary for them to attack, (b) resistance
of various local species to attack by one or all of borers.

Approach: Collection of boring animals from trap stakes and
nearby wharf structures. Test specimens hung just below low tide
at two sites on the coast and condition determined at 3 - 4 monthly
intervals by x- ray and by subjective assessment.

Progress: After 2 years exposure, specimens being attacked by
at least 2 Teredinid borers and 1 Pirlad borer. One crustacean and
possibly a second crustacean present (in piling), but not attacking
specimens. More trap stakes will be set using different assemblies
to determine how all 4 borers can be induced to attack.

SUPPORTED BY  Forest Products Res. Inst. - Kumasi,
Ghana

3.0096, DIFFUSION-IMPREGNATION OF BUILDING
TIMBER IN BORON-BASED PRESERVATIVE FORMULA-
TIONS

F.F. AMPONG, (GH.100.0016)

Objective: To determine the effectiveness of the diffusion
method of preservative treatment for the treatment of non-durable
timber species for use in buildings under non-leaching conditions.

Approach: Sawn timber of non-durable species of various di-
mensions are dipped in a known concentration of the preservative,
block stacked for periods dependent on sizes, dried and tested for
the depths of penetration of the toxic components of the preserva-
tive.

Progress: Three non-durable species and the sapwood of a
durable one mated by diffusion and found treatable by the method,
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SUPPORTED BY  Forest Products Res. Inst. - Kumasi,
Ghana

3.0097, EFFICACY OF PRESERVATIVES UNDER
GHANAIAN CONDITIONS
J.E. BARNACLE, (GH.100.0017)

Objective: As a first step to obtain quickly an estimate of
preservative performance in round wood in Ghana.

Approach: To find and examine poles in service for 20 years
plus to obtain estimate of average life of properly treated poles.
Comparison of these data with those for more recently treated
poles failing prematurely will give indication of corrective meas-
ures necessary for improved future performance.

Progress: Inspection of more than 2,000 poles in Northern
Savannah and secondary moist"semi-deciduous zones now com-
plete. Report being drafted.

SUPPORTED BY  Forest Products Res. Inst. - Kumasi,
Ghana

3.0098, TESTING NEW SPECIES FOR USE AS RAIL
SLEEPERS
J.E. BARNACLE, (GH.100.0018)

Objective: To increase the number of species that can be used
as rail sleepers in Ghana.

Approach: To determine location and availability of species
likely to be suitable for rail sleepers to get them cut, seasoned,
treated and installed in service together with currently acceptable
species. Emphasis will be on testing species rather than preserva-
tives.

Progress: Suitable species have been nominated and agree-
ment reached with forestry department and railways. Funds for
purchase of some sleepers have been obtained. Preliminary discus-
sions had with large sawmill regarding supply.

SUPPORTED BY  Forest Products Res. Inst. - Kumasi,
Ghana

3.0099, FIELD TEST OF TREATED ROUND POSTS FOR
FENCING
J.E. BARNACLE, (GH.100.0019)

Objective: To establish basic data on preservative treatment
of suitable locally grown species and to demonstrate their suitabil-
ity as fence posts.

Approach: To collect posts of species which have suitable
characteristics and which can now or in the future be obtained in
sufficient quantity for use as fence posts. To carry out treatment
trials for determination of penetrability and any associated prob-
lems.

Progress: Tectona Grandis, Celtis spp., Gmelina arburea and
Eucalyptus Naudiniana appear most likely species. Treatment
problems with intermediate wood in teak, and frequently, un-
predictable treated zone in posts of Celtis. Treatment of posts for
field test proceeding.

SUPPORTED BY Forest Products Res. Inst. - Kumasi,
Ghana

3.0100, COMPOSTING OF SAWDUST
G. HOLOTA, (GH.100.0020)

There is abundance of unused sawdust in Ghana and at the
same time agricultural activity is limited by the shortage of nutri-
ents and organic substances in the soil.
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But introduction of untreated sawdust into soil is hazardous
as the lack of nitrogen in sawdust causes nitrogen deficiency and
deterioration in plants.

Aim of this project is to find the most suitable method for
converting sawdust into soil fertilizer of high nutrient content and
good soil-moisture-air relationship regulating properties.

Kinetics of degradation of 10 species of Ghanaian woods has
been determined on lab size experiments.

Trials with 500 1b and 6 tons of sawdust on 4 species have been
carried on. The quality of compost prepared in that way was
proved by experimental plantation of tomato and corn plants by
The Faculty of Horticulture, University of Science and Tech-
nology, Kumasi. The results are very impressive.

SUPPORTED BY Forest Products Res. Inst. - Kumasi,
Ghana

3.0101, EDIBLE AND INDUSTRIAL GUMS
G. HOLOTA, (GH.100.0021)

There are many species of trees in Ghana which, due to
wounding of bark or insect attack, produce exudates. These exu-
dates, called gums, are soluble saccharides and their derivates.
Gums are semisolid gelatine-like materials of polyionic nature. In
appropriate solvent or swelling agent they produce highly viscous
colloidal solutions. Due to these properties gums are widely used
in confectionary, perfumery and and cosmetic industry or as flotat-
ing and foam-creating agents.

In the first stage of research the viscosity of gums of 14
Ghanian species of various concentration was established. At
present we are working on determination of chemical characteris-
tics of gums.

SUPPORTED BY Forest Products Res. Inst. - Kumasi,
Ghana

3.0102, TANNIN EXTRACTION
G. HOLOTA, (GH.100.0022)

There are many species of trees in Ghana which have bark
rich in tannin and are used by natives for tanning. However no
work was done to compare the quality of the leathers.

The aim of this project is to investigate the tannin content in
selected species of wood and vegetable materials and to find the
best technology for extraction of tannin.

About 40 species were already analysed and 10 species of the
highest tannin content have been used as raw material for prepara-
tion of a large quantity of solid tannin extract. This extract was
used for manufacturing leather. The quality of leather prepared by
that way was good - of course, of different shade of colour and
softness.

SUPPORTED BY Forest Products Res. Inst. - Kumasi,
Ghana

3.0103, TIMBER SPECIES FOR WOOD WOOL CEMENT
SLABS
W.K. ASHIABOR, (GH.100.0023)

Objective: To test timber species for their suitability for manu-
facture of wood wool cement building slabs.

Approach: Species are tried for their poisoning of cement
during setting by minimal fixed weights of shavings, cement and
water and curing them in moulds.

Progress: Thirty-seven species of Ghanaian timber have been
tested, out of which eleven were found suitable.
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SUPPORTED BY Forest Products Res. Inst. - Kumasi,
Ghana

3.0104, PROPERTIES OF GHANAIAN TIMBERS
W.K. ASHIABOR, (GH.100.0024)

Objective: To test and collect data on mechanical and physi-
cal properties of Ghanaian timbers.

Approach: Standard tests on clear specimens of Ghanaian
timbers are performed according to BS 373 : 1965.

Progress: Over 50 species of timbers have been tested and
data is available on them.

SUPPORTED BY Forest Products Res. Inst. - Kumasi,
Ghana

3.0105, LOG CONVERSION FACTORS
W.K. ASHIABOR, (GH.100.0025)

Objective: To determine factors for converting Hoppns foot
volume of logs into weights in tons.

Approach: The density of the species is determined from the
weight of sample round logs and the Hoppns foot per ton factor
calculated.

Progress: The factors have been determined for 36 species of
timbers in Ghana.

SUPPORTED BY Forest Products Res. Inst. - Kumasi,
Ghana

3.0106, WOOD WOOL LOW COST HOUSES
W.K. ASHIABOR, (GH.100.0026)

Objective: To investigate possibility of using woodwool build-
ing slabs for low cost houses.

Approach: Design and construction of about 5 houses in three
climatic regions of Ghana, taking into consideration the known
properties of woodwool building slabs. Observation of the per-
formance of the material and also recording of temperatures and
radiation in houses.

Progress: First house is under construction in Kumasi.

SUPPORTED BY  Forest Products Res. Inst. - Kumasi,
Ghana

3.0107, ACTIVATED CHARCOAL
B. ADAMCZAK, (GH.100.0027)

To explore the possibility of production of activated decolo-
rizing carbon from locally manufactured charcoal.

In a laboratory apparatus, charcoal from different hardwood
species will undergo activating process. The physico-chemical
properties of the obtained product will be determined. The op-
timum conditions for manufacture of activated carbon will be es-
tablished.

An activated, decolorizing carbon had been proposed with an
absorption capacity of about 50% lower than that one imported
into Ghana.

SUPPORTED BY Forest Products Res. Inst. - Kumasi,
Ghana

3.0108, THERMAL DECOMPOSITION OF WOOD CHAR-
COAL
B. ADAMCZAK, (GH.100.0028)

To determine the suitability of various hardwood species for
distillation purposes.



Various hardwood species will be destructively distilled and
the yield of charcoal and other distillation products together with
some of their physico-chemical properties will be established.

Woods of Apromu, Dohoma, and Esa has been destructively
distilled and the yield of charcoal , acetic acid, methyl alcohol,
acetone, wood tars and nonconductable gas, together with some of
their physico- chemical properties, were established for given con-
ditions of distillation.

SUPPORTED BY  Forest Products Res. Inst. - Kumasi,
Ghana

3.0109, PRESERVATION OF SMALL SIZED TIMBER
AGAINST FUNGAL AND TERMITE ATTACK
B. ADAMCZAK, (GH.100.0029)

To find out the most suitable preservative, and method of its
application, for poles of lesser-known species for Agriculture and
Industry.

Pickets of natural round wood of lesser-known species have
been treated with some recommended preservatives and their ef-
fectiveness examined in test-fields established in various geograph-
ical regions of Ghana.

Different kinds of wood species have been treated with wood
preservatives: Aldrin/P.C.P., Creosote, Fungamin, Tanalith and
Termex A, and installed in the test fields. The conditions of their
pickets are being examined once a year.

SUPPORTED BY  Forest Products Res. Inst. - Kumasi,
Ghana

3.0110, PROTECTION OF WOOD AGAINST FIRE
B. ADAMCZAK, (GH.100.0030)

To examine the effectiveness of different fire retardant chemi-
cals in protection of tropical wood against fire and to establish the
best method of their application.

Standard samples of tropical wood will be treated with differ-
ent fire retardant preservatives and the combustible properties of
treated wood will be determined.

Standard samples of Mahogany, Odum, Sapele and Kusia had
been treated with a mixture of boric acid-borax in the form of 25%
water solution and their combustible properties are being exam-
ined by using Fire-Tube-Test.

SUPPORTED BY  Forest Products Res. Inst. - Kumasi,
Ghana

KETA SUBSTATION
Keta

3.0111, INVESTIGATIONS ON THE CAPE ST. PAUL
WILT DISEASE OF COCONUT
E.A. ADDISON, (GH.073.0001)

Objectives: 1. To find coconut varieties resistant to the dis-
ease. 2. To find the causal agent of the disease. 3. To study the
incidence and pattern of spread of the disease.

Approach: (a) Varietal resistance trial: In the absence of the
knowledge of the specific cause of the disease, the obvious action
is to search for resistant varieties. Dwarf varieties are imported for
planting in the endemic area. (b) Spread of the disease: Regular
observations are made on the spread of the disease in the affected
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area particularly regarding any new outbreaks. Intensive surveys
are also made of the coconut areas along the coast.

Progress: The cause of the disease still remains unknown. The
varietal resistance trials carried out so far have not yet yielded any
encouraging results. Only one green Malayan Dwarf palm out of
a total of 43 Malayan Dwarf plants planted in [956/57 has with-
stood infection up to date.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

KPONG AGRICULTURAL IRRIGATION
STATION
Kpong

3.0112, N.P.K. FACTORIALS - FERTILIZER TRIAL IN
SUGARCANE
Y. TWENEBOAH, (GH.067.0001)

Objective: 1) To determine the fertilizer requirements for sug-
arcane under irrigation conditions at Kpong. 2) To determine the
best source of nitrogen in the fertilization of sugarcane.

Approach: 1) Three varieties of cane CP 48-103, PR 980 and
1341227 were used with the following fertilizer levels:- N: 0, 60,
120; P205: 0, 50, 100; K20: 0, 40, 80 lbs/acre. 2) Sulphate of
ammonia and ammonium nitrate were used to determine which of
the two is more suitable.

Progress: Results of both experiments not yet svailable.

SUPPORTED BY  Crops Research Institute - Kumasi, Ghana

3.0113, TREATMENT OF SUGARCANE PLANTING
METHOD
Y. TWENEBOAH, (GH.067.0002)

Objective: To compare germination of canes treated with
chemicals before planting and those not treated.

Approach: Four treatments were used as follows: 1) Dipping
sets in Aretan 6 solution. 2) Heat treatment. Keeping setts in hot
water at 50 degrees C for 2 hours. 3) Heat treatment and dipping
in Aretan solution. 4) Control - No treatment.

Progress: Aretan treatment gave higher bud germination than
no treatment - 62 percent as against 53 percent. The heat treat-
ment appeared to have killed a lot of buds. Germination percent-
ages for treatments (2} and (3) were 18 percent and 22 percent
respectively. This was probably due to the fact that it was difficult
to maintain constant temperature (50 degrees C).

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0114, SUGARCANE VARIETY STUDIES
Y. TWENEBOAH, (GH.067.0003)

Objective: To determine the performance of different cane
varieties with different maturation periods.

Approach: 6 early maturing varieties (10 months), 8 early-
medium varieties (11 months), 6 medium varieties and 5 late
maturing varieties were planted out in variety trials in Qctober,
1969.

Progress: Among the early varieties, CP 48-103, NCO 310
have the highest cane yield of 33.71 and 31.03 tons/acre with high
sucrose contents of 18.70 and 17.96 respectively. They also gave
the highest sugar per acre yield of 4.31 and 3.74 respectively. The
low results were attributed to poor sprouting.
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Early-mid varieties - yields were very low due to poor drain-
age, hence poor germination. However, varieties CP 44-101 and
PR 1085 gave yields of 28.81 and 26.74 tons per acre respectively
with sucrose content of 20.36 and 20.22,

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0115, TYPE OF PLANTING MATERIAL AND SPACING
TRIALS IN SUGAR CANE
Y. TWENEBOAH, (GH.067.0004)

Objective: 1) To determine the more suitable type of planting
material - (a) whole cane, (b) Cut cane with 3 bud sets; 2) To
determine the optimum spacing for sugarcane.

Approach: 1) Sets of canes were planted in replicated plots
with whole canes and their sprouting percentage, number of canes-
/acre and yield assessed. 2) Three varieties of cane CP 48-103 PR
980 and B4 1227 were planted at 3°, 4°, and 5 apart in rows.

Progress: 1) Preliminary results indicated whole stalk planting
was not inferior to sets. Yields were 43.21 and 45.13 tons/acre
respectively. Planting costs can therefore be reduced using whole
canes, but straight canes must be used. 2) Results not yet analysed.

SUPPORTED BY Crops Research lnstitute - Kumasi, Ghana

3.01186, CHEMICAL WEED CONTROL IN SUGARCANE
Y. TWENEBOAH, (GH.067.0005)

Objective: To determine the most effective herbicide for weed
control in sugarcane.

Approach: Three herbicides, Lasso Ec.48 percent, Lasso G.
10 percent and CP44939, all pre-emergent herbicides, were tested
at different rates in 1969, and in 1970, Fenac EC, Fenac Salt,
Simazine/and Bladex, were introduced in addition to the above.
Sprouting percentage, weed suppression and cane tillering were
assessed.

Progress: Preliminary results indicated that: Lasso EC at 4 Ibs
Al/acre, Lasso G at 4 Ibs Al/acre and CP 44939 at 3 [bs Al/acre
could be effective provided they are used in combination with
other herbicides which will give better control of dicots. All herbi-
cides give good control of grass weeds but CP 44393 gave far better
control than the two Lasso forms. As regards overall control of
both types of weeds, Simazine and Bladex were found very effec-
tive herbicides for weed control in sugarcane. These must be ap-
plied pre-emergent to both cane and weeds; Simazine at 4 Ibs and
Bladex at 4 lbs active ingredient per acre.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

KUSI OIL. PALM RESEARCH CENTRE
P.O. Box 74, Kade

3.0117, WEED CONTROL IN YOUNG AND MATURE OIL
PALMS (ELAEIS GUINEENSIS), USING HERBICIDES
M.A. ADANSI (GH.068.0001)

Objective: To discover, by screening trials, herbicides which
are safe, efficient and economic in the control of cbnoxious weeds
in young and mature oil palms.

Approach: Using a polychair sprayer, various herbicide sam-
ples are obtained from manufacturers’ agents for trial. Low,
medium and high rates of the herbicides are applied and replicated.
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The effect of these herbicides on weeds and oil palms are evaluated
through standard scoring techniques.

Progress: It has been found through screening trials and litera-
ture reviews that some 17 odd herbicides are safe for oil palms.
Presently MSMA (Ansar 529) and Gramoxone (Paraquat)are rec-
ommended while Ametryne, Eptam 6E and Bladex have shown
great promise.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0118, RAISING OF OIL PALM SEEDLINGS IN PRE-
NURSERIES AND NURSERIES
M.A. ADANSI, (GH.068.0002)

Objective: To compare the various techniques of raising seed-
lings in nurseries and to develop a standard method best suited to
conditions in Ghana.

Approach: (1) Treatments: (a) Pre-nursery in sandbeds and
transplanting to a field nursery. (b) Pre-nursery in mini-poly-bags
and transplanting to a field nursery. (¢) Pre-nursery in mini poly-
bags and transplanting to large poly-bag nursery. (d) Direct plant-
ing of germinated seed into large poly-bags, i.e. no separate pre-
nursery and nursery stages.

Evaluation by taking measurements as follows: height of seed-
lings; circumference at base; transplantable seedlings (pre-nursery
to nursery); incidence of blast (%); transplantable seedlings (nurs-
ery to field). (2) This nursery experiment was aimed at finding the
most suitable time establishing dry season nurseries under the
conditions of soil and climate prevalent in Ghana. This experiment
was of a repeated split plot randomized block design in 5 replica-
tions.

There were 8 main treatments: Planting of pre-nursery seed-
lings into the nursery every first and fifteenth day of the month
from 1st August to 1st November, and the 8th treatment seedlings
planted in large poly-bags in June/July. Each plot was divided into
2 halves, one half being shaded with castor oil plant, the other half
not shaded. One half of each sub-plot received a monthly complete
fertilizer application while the other half was not fertilized.

Records kept were: Height and butt circumference of seed-
lings measured monthly; the number of seedlings killed by blast
(census taken monthly); the number of transplantable seedlings;
cost involved in each of the 8 treatments.

Progress: Treatments (c) and (d) did not differ significantly
from each other, and were superior to (a) and (b). Cost of produc-
ing one seedling was lowest in (d). August/early September was
not suitable for transplanting seedlings to dry season nursery.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0119, FODDER CROP IMPROVEMENT
J.B. WONKYIAPPIAH, (GH.068.0003)

Objective: To produce high yielding material of good bunch
and fruit composition and to organize a seed production pro-
gramme for the production of D x P extension work seed (e.w.s.).

Approach: Materials have been introduced from oil palm
breeding centres in different parts of the world to form the basic
stock of the O.P.R.C's breeding programme. Statistically designed
progeny trials (mainly simple randomized block and balanced lat-
tice designs) are laid out to compare Tx T, Dx Dand Tx D
crosses. The D x P hybrid seed is synthesized from the best T x
D combinations by obtaining the Ps from the best T x T crosses
or selfings and the Ds from the best D x D crosses or selfings. (D
x P hybrids). High-yielding Ts and Ds of good bunch and fruit
composition are also selected for a recurrent selection programme.



Progress: About a hundred introductions have been made,
mainly crosses from parents which have been progeny tested at
N.LF.O.R. (Nigerian Institute for Oil Palm Research). These are
the Fls and form the basic stock of the O.P.R.C.’s breeding pro-
gramme. F2s of the recurrent selection programme were planted
in 1970. The total area of selection fields at the O.P.R.C. for the
breeding programme stands at 176.5 acres of which 120.6 acres are
in full production. About 800 duras and 12 pisiferas have been
selected for the production of D x P extension work seed. The
number of e.w.s produced in 1971 was 1.2 million.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0120, OIL PALM FERTILIZER REQUIREMENTS IN
GHANA
J.B. WONKYIAPPIAH, (GH.068.0004)

Objective: To determine the fertilizer requirements of oil
palms in the various parts of the forest belt of Ghana.

Approach: Fertilizer experiments of simple factorial designs
with N, P, K, Mg, Ca were laid down by the West African Institute
for Oil Palm Research (W.A.LLF.O.R\) in various parts of Ghana
from 1954 to 1957. 8 - 12 year yield records together with foliar
analysis data taken from these trials were analyzed. A new fertil-
izer experiment of a 4 x 4 x 4 x 2 confounded factorial design with
N, P, and K at 4 levels and Mg at 2 levels was established at the
O.P.R.C. Kade/Kusi in 1969.

Progress: Briefly, results of the simple factorial experiments
were as follows: Results showed P and K deficiencies in oil palms
on soils of three geological formations - Forest Oxysols and Forest
Ochrosol-Oxysol. Integrates developed over granites, Lower Bir-
rimian rocks (phyllites) and Oxysols over Tertiary sands. Consist-
ent and highly significant yield responses of 30 - 35% to phosphate
fertilizer were found in an experiment on soils over tertiary sands
(Anyinasi) and in one trial on soils over granites (Assin Foso),
while both experiments also showed a significant K effect in some
years. A PK interaction, by which responses to potash fertilizers
became highly significant (20% yield increase) in the presence of
added P, was found in another trial on soils over granites (Pretsea).
Yield recording in the new fertilizer trial started in 1972.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0121, IMPROVEMENT OF OIL PALM SEED GERMI-
NATION
J.B. WONKYIAPPIAH, (GH.068.0005)

Objective: The object is to devise methods which lead to a
more rapid and more regular germination of oil palm seeds and to
find easier but efficient methods of germinating the unprotected
seeds of fertile pisifera palms.

Approach: The shock-heat treatment: A series of experiments
are carried out in which samples of seed are dipped in hot water
(at 60 degrees C) for varying periods, followed by a dry tempera-
ture treatment of longer durations. The effects of these treatments
are tested for seed of different ages, origins and moisture content.

Dry-heat treatment: Seeds are subjected to dry-heat treat-
ment for varying periods (40, 47, 54, 61, 75 and 80 days). Then
percentage germination is assessed for each treatment. Germina-
tion of pisifera seeds: Conditions are created for the seeds to germi-
nate in situ, and also without removing the mesocarp of loose
fruits.

Progress: There is a great variation in the reaction to the
shock- heat treatment between crosses. In the dry-heat treatment
there were significant differences in response between different
types of extension work seed. Seeds which received 70 days heat
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treatment gave higher percentage germination than the standard
80 days heat treatment.

It has been possible to germinate some fertile pisifera seeds in
situ.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0122, ECOLOGICAL CONDITIONS AND YIELD
VARIATION IN THE OIL PALM
J.B. WONKYIAPPIAH, (GH.068.0006)

Objective: 1. To investigate the causes of variation (annual
and regional) in yields of oil palms and to extend these investiga-
tions further in an attempt to predict yield levels for areas suitable
for large scale oil palm development; and 2. To study the root
distribution of the oil palm.

Approach: The parameter "effective hours sunshine” is used to
correlate climatic data with yield variation. The extent of drought
period is also correlated with yield. The extent of drought is deter-
mined by measuring the degree of midday closure of stomata with
a test, using various iso-propanol/water concentrations.

Mean annual water deficit was calculated for various regions
in the forest zone of Ghana. Some profile pits were dug in different
soil series to study the root distribution of the oil palm.

Progress: A highly significant negative correlation could be
established between the number of dry weeks and individual yields
of palms.

The parameter "mean annual water deficit” has been used to
define in broad terms the climatically suitable areas for economic
oil palm production within the forest zone of Ghana.

Results of the root studies showed that over 55% gall roots is
concentrated in the topfoot and over 80% in the first 2 feet.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0123, WATER CONSERVATION IN THE DRY SEASON
BY IMPROVED CULTURAL PRACTICES
J.B. WONKYIAPPIAH, (GH.068.0007)

Objective: The object is to find a means of making a more
effective use of the available water in the soil during the dry season
by reducing evapotranspiration of the ground water through im-
proved cultural practices and to investigate the effect on growth
and production of the oil palm.

Approach: In Expt. 853 - 2 at the O.P.R.C,, Kade/Kusi
(planted 1966) two main treatments, normal brushing of the
leguminous cover crop and very low brushing of the cover during
the dry season, and 3 sub- treatments of ringweeding to different
distances (3°, 5°, 7’) are compared. There is a sub-sub-treatment
comparing 2 different D x P e.w.s. The experiment is of a rando-
mized block design in 5 replications.

Weekly yield recording began in 1969. Stomatal aperture tests
were conducted weekly to determine the extent of water stress
during the dry seasons.

Progress: The measurements of water stress in the dry seasons
of 1968/69 and 1970/71 did not show any significant difference
between the two main treatments, i.e. normal brushing and very
low brushing, and in the sub- and sub-sub-treatments. The treat-
ments did not show significant differences in production for the
first 3 years. However a significant negative correlation was ob-
tained between palm production and length of periods of water
stress. This indicates that there are differences in water availability
in the field independent of the experimental treatments due to
variations in soil types.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana
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3.0124, REMOVAL OF INFLORESCENCES IN YOUNG
OIL PALM FIELDS
J.B. WONKYIAPPIAH, (GH.068.0008)

Objective: The object is to investigate the effect of deflower-
ing young palms, during a certain period before first harvesting, on
the vegetative growth and bunch production in the years there-
after.

Approach: Remove all inflorescences monthly in young palms
using a special tool designed by the LR.H.O. Two deflowering
experiments have been superimposed on progeny trials: Expt. 852
- 1 (Planted 1964) and Expt. 853 - | (Planted 1966) with deflower-
ing and non-deflowering as the sub-treatments.

Another experiment, Expt. K1-3, (Planted 1967) has been laid
down to investigate the effect of removing, at monthly intervals,
all inflorescences on young palms over varying periods before first
harvesting on production.

Progress: In Expts. 852 - 1 and 853 - 1, the significant effect
of deflowering in total bunch weight over the non-deflowered plots
in the first and second years of harvest had disappeared in the third
year. There was interaction between progenies and deflowering.

In Expt. K1 - 3 the second 1 1/2 years’ yield (1970 - 1971)
did not show significant differences between treatments.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0125, FUNGICIDE SPRAYING TRIALS IN NURSERY
AND FIELD
J.B. WONKYIAPPIAH, (GH.068.0009)

Objective: The object is to test the effectiveness of different
fungicides in the control of fungal disease in the oil palm.

Approach: Experiments so far conducted are aimed at using
different fungicides for the control of Cercospora and Anthrac-
nose. The fungicides being tried are: Dithane M.45, Benlate (Beno-
myl fungicide), Kecide and Daconil. Comparative trials on rates
and frequency of application are conducted in the nursery and
field, and their relative effectiveness and costs are assessed.

Progress: Trials so far have indicated that spraying with Ben-
late, 0.5g/lit. every 6 weeks is as effective as the standard treat-
ment with Dithane M.45, 2g/lit. sprayed fortnightly in controlling
Cercospora in the nursery. Kecide was eliminated from the trials
due to its scorching effect on the leaves. Daconil sprayed at
24.6g/lit. fortnightly was effective in controlling Cercospora.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0126, OIL PALM SPACING AND DENSITY TRIALS
J.B. WONKYIAPPIAH, (GH.068.0010)

Objectives: (1) To determine the optimum spacing for oil
palm under the environmental conditions. (2) To test certain spac-
ing systems which allow intercropping. (3) To investigate the ef-
fect of systematic thinning to a lower density on the production of
mature oil palms.

Approach: (1) Two experiments of randomized block design
were laid down in 1956. The main treatments compared various
triangular and rectangular spacings. The sub-treatments were in-
tercropping and no intercropping. (2) Two thinning trials were
conducted on two mature plantations - both were of a simple
randomized block design in 2 or 3 replications. (3) Another experi-
ment was to investigate the effect of various triangular spacings
combined with double (hexagonal) spacing up to the 2nd or 3rd
year of production on yield of D x P progenies with different yield
composition.

Progress: A summary of the results of two-spacing and inter-
cropping experiments (based on 10 years’ yield records) at
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Anyinasi and Bunso is as follows: At Bunso none of the treatment
effects were significant. At Anyinasi, spacing was significant.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

KWADASO AGRICULTURAL

EXPERIMENTAL STATION
P.O. Box 3785, Kumasi

3.0127, STUDIES ON PLANT PARASITIC NEMATODES
ASSOCIATED WITH ECONOMIC CROPS IN GHANA
O.B. HEMENG, (GH.061.0001)

Objective: The purpose of the investigation is to study the
parasitic nematode fauna in the country and to isolate the
economically important individuals for the study of their biology,
pathogenicity and control.

Approach: Soil and root samples are collected from the fields
of economic crops including sugar cane, tobacco, cotton, maize, oil
palm, coconut, rubber, mango, cassava, yam, groundnut, banana,
plantain, rice, pineapples and vegetables. After extraction nema-
todes are fixed and mounted for microscopic examination.

Progress: Nematodes from the fields of the following crops,
rice, mango, coconut, oil palm, yam, banana, sweet orange, coffee
and pineapple have been processed and are awaiting microscopic
examination.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0128, INVESTIGATION INTO THE BIOLOGY AND
CONTROL OF ROOT-KNOT NEMATODES ON SOME
CROPS

O.B. HEMENG, (GH.061.0002)

Objective: The purpose of this investigation is to study the life
cycles of the species of Meloidogyne attacking tomato, tobacco,
kenaf and jute and to find the effective methods for controlling
these nematodes.

Approach: Each tomato seedling growing in sterilized soil in
clay pots has been inoculated with single larva. The seedlings will
be allowed to grow for 3 months for the nematodes to multiply.
Meloidogyne sp. in each pot will be indentified by examinating
posterior cuticular patterns under microscope. Larvae will be
inoculated to the host plants. At 2 day intervals the roots will be
stained and examined to study the development of the larvae.
Nemagon granules, D-D and Ethylene dibromide will be tried to
determine which of them gives the best control. Varieties of
tomato, tobacco, kenaf and jute cultivated in the country will be
screened for root-knot nematode resistance.

Progress: Pure cultures of individual Meloidogyne species
have been established and they are being multiplied in the mesh
house.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0129, INVESTIGATIONS INTO THE CONTROL OF
SUGAR CANE NEMATODES
O.B. HEMENG, (GH.061.0003)

Objective: The objective of this work is to determine the
effective time for Nemagon application and how different varieties
of sugar cane response to Press mug, molasses, trash burning and



varying rates of Nemagon granules. The influence of herbicides on
sugarcane nematode population will be investigated.

Approach: The initial nematode population was estimated for
every plot in each experiment. Nemagon granules at 120 Ib/ac was
applied at planting, 30, 60 days after planting and at monthly
intervals for 3 months. For the monthly application the dosage
(120 Ib/ac) was divided into three and one part applied at a time.
In one experiment Nemagon granules at the rates 0 1b., 120 Ib. per
acre was applied to 7 varieties of sugar cane. In another experi-
ment, the treatments were 30 litres Press mug, 30 parts molasses
plus 70 parts water applied to each plot (15ft. x 6ft). Trash was
burnt 48 hours before planting on the appropriate plots. Six varie-
ties of sugar cane were planted. Herbicide application will be car-
ried out the following season.

Progress: Soil sampling to determine immediate treatment
effect on the nematodes is in progress.

SUPPORTED BY  Crops Research Institute - Kumasi, Ghana

3.0130, INVESTIGATIONS INTO THE SEED-BORNE MI-
CROFLORA OF ECONOMIC CROPS OF GHANA
E.A. ADDISON, (GH.061.0004)

Objectives: To study the diseases of important crops of Ghana
that are transmitted through seed. To evolve effective methods for
the detection of important seed-borne diseases. To evolve effective
control measures.

Approach: Seed samples collected from various parts of the
country are incubated at different temperatures and varying condi-
tions of light for different periods. At the end of the incubation
periods the seeds are examined under binocular low power micro-
scopes and the pathogens recorded.

Progress: Rice, millet and guinea corn seeds have been stud-
ied. Several important rice pathogens have been recorded. A paper
has been published in the Ghana Jnl. Agric Sci.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0131, EVALUATION OF CERTAIN FUNGICIDES FOR
THE CONTROL OF SCLEROTIUM WILT DISEASE
CAUSED BY SCLEROTIUM ROLFSII ON VEGETABLES
AND LEGUMES

E.A. ADDISON, (GH.061.0005)

Objective: To find suitable fungicides which can be applied to
growing vegetables and legumes in an infested soil to protect them
against sclerotium wilt.

Approach: Chemicals are first screened in the laboratory by
adding 5ml portions to PDA in petri dishes and inoculating with
sclerotium rolfsii. Those chemicals which partially or completely
inhibit the growth of the fungus are used for further testing in pots
using tomato (Lycopersicon esculentum) and egg plant (Solanum
melongena) as test plants. When suitable chemicals have been
found they will be tried on the other host plants of Sclerotium
rolfsii in order to establish the tolerant non-phytotoxic dose for
each host.

Progress: Of the chemicals tried to date, only formaldehyde
of 10ml in 500ml water and 10ml in 800ml water and mercuric
chloride at 1g in 500ml! water gave complete control.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0132, INVESTIGATIONS INTO BIONOMICS AND
CONTROL OF INSECT PESTS ON COTTON
G.K. BUAHIN, (GH.061.0006)

Objective: To study the bionomics of the most important
insects which damage cotton and to test insecticides and to devise
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suitable control strategies to reduce the losses due to insect dam-
age.

Approach: 1. A countrywide survey of insect pests of cotton
was conducted by maintaining micro-plots (1/20 ac.} of cotton
planted at monthly intervals and studying the insect pest complex
on the crops (3 years). 2. Uses of light traps and trap crops to study
activity of insect pests. 3. reduction of damage done by insects.

Progress: The destructive insects of cotton in Ghana have
been identified and catalogued. Their distribution and bionomics
have been partially studied. The bollworms - Pectinophora gos-
sypiella, Earias biplaga, Prodenia litura and Heliothis armigera,
axgyroploco leucetreta, Diparopsis watersi are the most important
insect pests of cotton. Dysdercus spp. causes damage to the bells
and lint during the latter stages of the crop. Some 50 other minor
insect pests were observed.

For their control the recommended pesticides are Toxa-
phene/DDT, Endrin/DDT and Nuvacron. Work is still continu-
ing on the economics of pesticide use and the evaluation of ultra
low volume spray techniques and new pesticides. The effect of
pesticides on non-target insects is also being studied.

SUPPORTED BY  Crops Research Institute - Kumasi, Ghana

3.0133, VEGETABLE PESTS AND EVALUATION OF IN-
SECTICIDES FOR THEIR CONTROL
G.K. BUAHIN, (GH.061.0007)

Objective: To study the bionomics of the most important
insect pests which cause economic crop losses to vegetables inten-
sively cultivated in Ghana and to evolve suitable control measures.
Vegetable crops covered in investigations: tomato, (Lycopersecum
esculentumj}; eggplant, (Solanum melongena); cabbage and lettuce
(Brassica sp.); okra, (Hibiscus esculentus} and cowpea, (Vigna
spp.).

Approach: 1. Survey of insect pests on micro-plots (1/10
acres) cultivated in 3 typical agroclimatic zones and studies on
population dynamics, and biclogy of insect pests. 2. Testing suita-
ble chemicals for their control.

Progress: 1. Recommendations for the control of leaf eating
insect pests on okra, cabbage, tomato and eggplant made as a result
of investigations include the use of liquid and dust formulations of
Sevin, Malathion, Agrothion and Nuvacron. 2. Investigation on
the insect pests of cowpeas is continuing. The important insect
pests of cowpeas feed on the buds, flowers and pods and they are
Maruca, Euchrysors and Riptortus. Nuvacron and Agrothion are
two insecticides which have so far shown promise in the screening
of suitable pesticides.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0134, INVESTIGATION INTO THE INSECT PESTS OF
BAST FIBRES AND THEIR CONTROL
G. K. BUAHIN, (GH.061.0008)

Obijective: To investigate the insect pests which cause eco-
nomic damage to the bast fibre during the production phase.

Approach: The agroclimatic zones suitable for the cultivation
of fibres (Kenaf) - Hibiscus cannabinus, Urena lobata and (Jute)
Corchorus olitorius and C. capsularis, have been demarcated by
the Agronomist. Within these areas the major insect pests destruc-
tive to the crop have been surveyed and their potentiality assessed.

The biology and population dynamics of the insect pest are
studied under field and laboratory conditions. The distribution of
the insect pests and their alternative host plants are being investi-
gated.
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Progress: A survey of the insect pest of (Kenaf), Hibiscus
cannabinus and Urena lobata has been done and the insects identi-
fied. Studies on the biology of the major pest - Pedagrica spp. and
Alcidodes sp. have been partially completed. The use of pesticides
to control these pests was not found economic &t the present
production levels.

Preliminary work has been started on the insect pests of Cor-
chorus spp. - a crop recently introduced for experimentation.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0135, INVESTIGATIONS INTO THE BIONOMICS AND
CONTROL OF INSECT PESTS ON SUGAR CANE
G.K. BUAHIN, (GH.061.0009)

Objective: A sugar cane industry to cultivate about 20,000
acres has been started gnd 14,000 acres planted at Komenda and
Asutsuare areas. The objective of this study is to identify the insect
pest problems and attempt to find solutions to them.

Approach: 1. Insect population studies on fortnightly planted
canes. At fortnightly intervals 1/10 acres of cane is pianted. At
weekly intervals after the 4th week the 50 shoot stalks are removed
from each planting, split open and examined for insect infestation.
2. Insecticides have been screened for control of termites and stalk
borers.

Progress: Bionomics: (a) There are two peaks of stemborer
infestation on sugar cane. The first occurs in May/June and the
second in September/October. The population for the second peak
is about 2-3 times than for the first week. (b) Egg batches of
Sesamia and Eldana have not been observed under natural fieid
conditions but caged on young canes in the field; the females will
oviposit into the leaf sheath. (c) Youngest shoots attacked by
stemborers are about 5 weeks old but intense infestation occurs on
plants 10 weeks old and older. (d) Maize is a more attractive crop
to stem borers than sugarcane.

Control measures: (¢) Aldrin 0.1% a.i. applied either as spray
or dip for cane cuttings gave protection of planting material against
termites. (f) Preliminary experiments on screening pesticides
showed significant differences between Dieldrin, Gammalin, Didi-
gam and Toxaphene/DDT in the control of stemborers on canes.
Pest infestation was generally low during the season the experi-
ment was performed.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0136, BIOLOGY AND CONTROL OF CEREAL STEM
BORERS (LEPIDOPTERA)
G.K. BUAHIN, {GH.061.0010)

Objective: Reduction of crop loss due to damage by lepidopt-
erous stem borers to cereal crops - maize, (Zea mays); rice, (Oryza
sativa); sorghum, (Sorghum vulgare) and millet, (Pennisetum ty-
phoideum).

Approach: 1. Survey and identification of lepidopterous cater-
pillars which cause damage to stems of gramminacecus crops by
sampling plants in the three zones (forest, savannah woodland and
savannah) of intensive cereal cultivation. 2. Studies on the popula-
tion dynamics of the pests, the alternative host plants, parasites
and predators. 3. Testing of pesticides and different formulations
in liquid, dusts and granules.

Progress: 1. The important cereal stalk borers are species of
Sesamia, Eldana, Busseola, Chilo. 2. Reduction in yield is greater
during the second season crop (Aug. - January). 3. About 60 - 70%
reduction in damage is achieved by spraying with DDT or Sevin
or application of granules of Endrin 2%, Niran 10%G and PPS 51.
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The use of pesticides has several drawbacks including high cost
and practicability due to low agronomic practice.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0137, EFFECTS OF FERTILIZER PLACEMENT ON
THE GROWTH AND FIBRE YIELD OF KENAF, HIBIS-
CUS, CANNABINUS L.

S.Y. AMANQUAH, (GH.061.0011)

Objective: To determine the best methods of applying fertiliz-
ers to kenaf fields for high yields of dry fibre.

Approach: Four different methods of fertilizer application will
be studied at Kwadaso Station. These include: (1) broadcast fol-
lowed by incorporation into the soil, (2) broadcast without mixing
with so0il, (3) banding of fertilizers between rows on the surface, (4)
banding of fertilizers between rows about 4 inches decp below the
soil surface, (5) no fertilizer.

Design is 5 x 5 Latin Square. Plant height and stem diameter
measurements will be taken at various stages of growth of the
plant.

Progress: Banding of fertilizers between rows either on the soil
surface or below the soil surface, gave taller stalks and a higher
yield of dry retted fibre than broadcasting and no fertilizer.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0138, EFFECTS OF OPTIMUM TIME OF APPLYING
FERTILIZERS ON THE GROWTH AND FIBRE YIELD OF
KENAF, HISBISCUS, CANNABINUS AND URENA
LOBATA

5.Y. AMANQUAH, (GH.061.0012)

Objectives: To determine the optimum time of applying fertil-
izers for a good yield of fibre.

Approach: There are 16 treatments consisting of full rate
applied at planting and at 2,4,6 and 8 weeks after planting; split
application with half applied at planting and the other half applied
at 2,4,6 and 8 weeks after planting; a second split application with
one-half applied at 2 weeks after planting and the other haif at 4,
6 and 8 weeks after planting; a third split application with haif
applied at 4 weeks after planting and the other half at 6 and 8
weeks after planting; a fourth split application with half applied at
6 weeks after planting and the other half at 8 weeks after planting;
and the control (no fertilizer).

Progress: The split application produced a higher yield of dry
retted fibre than the full application, but the differences were too
small to be important, considering the extra labour required for the
second application.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0139, REPRODUCTIVE BIOLOGY OF KENAF
S.Y. AMANQUAH, (GH.061.0013)

Objective: The aim is to study floral morphology, and flower-
ing periods, self-fertility, pollen viability, inheritance of floral re-
sponse, and also flower and capsule distribution in kenaf.

Approach: Some kenaf varieties will be planted in the field
and a detailed study of the flower and days of flowering will be
made throughout the flowering period. The different types will be
crossed. The f1 will be selfed. Backcrosses to both parents will be
made. The parents F1, F2 and backcrosses will be planted in the
field for studies. Pollen germination studies will also be done.

Progress: Self-fertility (per cent) of some kenaf varicties was
found to vary from 33.3 to 79.2. Some of the results are still being
processed.



SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0140, NATURAL CROSSING IN KENAF IN GHANA
S.Y. AMANQUAH, (GH.061.0014)

Objectives: The aim is to: 1. study natural crossing in kenaf,
and 2, agents concerned with natural crossing in kenaf in Ghana.

Approach: 1. Plants with contrasting characters will be
planted in alternate rows, as contiguous plants and at some dis-
tances from pollen source to determine the degree of natural cross-
ing. 2. Some plants will be planted in insect-proof structures to
determine the agents of natural crossing in kenaf.

Progress: 1. Wind is probably not an agent of natural crossing
in kenaf. 2. Nomia Brachysoma, Aphis meltifica and Baris impolita
which are constant visitors to kenaf flowers may be concerned with
pollination in kenaf in Ghana. 3. Natural crossing occurs in kenaf
in Ghana. When sown in alternate rows, the amount of natural
crossing varied from 1.05 per cent to 11.01 per cent with a mean
of 5.19 per cent. When sown as alternate plants in the same rows
(contiguous plants), the amount of natural crossing was about
13.83 per cent.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0141, EFFECTS OF AGE AT HARVEST ON THE
GROWTH AND FIBRE YIELD OF KENAF, HIBISCUS,
CANNABINUS, L.

S.Y. AMANQUAH, (GH.061.0015)

Objective: To determine the optimum age at which kenaf
could be harvested for a yield of dry retted fibre.

Approach: 1. Kenaf will be planted in completely randomised
blocks replicated four times. 2. Stalks will be harvested when the
plants are 50, 70, 90, 110, 130, 150 and 170 days old for fibre yield.

Progress: Preliminary results indicate that for a high yield of
fibre, kenaf could be harvested from 90 to 130 days after planting,
depending on the variety.

Results appear in Crops Research Institute 1969, 1970 and
1971 Annual Progress Reports.

SUPPORTED BY  Crops Research Institute - Kumasi, Ghana

3.0142, EFFECTS OF CONDITIONS AND LENGTH OF
STORAGE ON THE SEEDLING EMERGENCE OF KENAF,
HIBISCUS, CANNABINUS, L.

S.Y. AMANQUAH, (GH.061.0016)

Objectives: To determine how long kenaf seeds can remain
viable (germinable), when they are stored under the following
conditions - atmospheric temperature and humidity, deep freezer,
ordinary compartment of a refrigerator, cold room and an air-
conditioned room.

Approach: 1. Kenaf seeds stored in sealed polythene bags and
kept in the five different conditions will be sampled after certain
periods of storage for germination studies. 2. The design will be
completely randomized block replicated four times. 3. A seed will
be considered emerged as soon as the plumule appears. 4. The data
will be presented as total emergence, percentage emergence and
rate of emergence.

Progress: Preliminary results indicate that both length of stor-
age and conditions of storage affect seedling emergence of kenaf.
Total percentage emergence and rate of emergence decreased from
74 days to 137 days of storage. While the rate at which percentage
emergence decreased with time appeared to be slightly higher in
seeds in an air-conditioned room, imsect pest infestation was
greater in seeds stored at room temperature and humidity.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

a3

GHANA

3.0143, FERTILIZER TRIALS ON FLUE, FIRE AND AIR
CURED TOBACCO
E.O. QUAO, (GH.061.0017)

Objective: To investigate the effects of increasing NPK fertili-
zation on flue, fire and air cured tobacco in the particular areas of
production.

Approach: Using the randomised block in a factorial design to
observe the effects of higher levels of NPK applied by placement
on flue, fire and air cured tobacco.

Progress: Current rates of NPK fertilization for farmers are 9
Ibs N, 751 Ibs P205, and 54 lbs K20 per acre by placement.
Results of trials show that for air and fire cured tobacco, nitrogen
could be increased up to 39 Ibs/acre. For flue-cured tobacco in-
creased above 20 lbs/acre presented curing problems. At 150
Ibs/acre phosphate tended to depress yield. Increasing potash to
500 Ibs/acre improved quality but its influence on income makes
high potash fertilization unprofitable.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0144, AIR CURED TOBACCO VARIETY TRIAL
E.O. QUAO, (GH.061.0018)

Objective: To compare the performance of the following three
air- cured varieties grown in the coastal savanna area: Virginia
Hybrid, Garcia, and Burley.

Approach: Randomised block design was used to observe and
compare yield and income from the three varieties.

Progress: Virginia Hybrid was consistently the best of the
three. Burley was lowest in yield and income but had the best
quality leaves.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0145, EFFECT OF TIME OF LAND PREPARATION
AND PLANTING ON YIELD QUALITY OF FLUE CURED
TOBACCO

E.Q. QUAO, {GH.061.0019)

Objective: To investigate if time of land preparation and time
of planting can influence yield and quality of flue cured tobacco.

Approach: Three planting dates are superimposed on land
ploughed in December and again in March, and that ploughed only
in March. Yield and income are assessed.

Progress: Early planting showed decisive influence on yield
and income. Better cures were obtained from the early plantings.
Average price per pound decreased with later plantings. Effects of
ploughing in December and again in March were not strong
enough.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0146, POSSIBLE SECOND SEASON CASH CROP FOR
FLUE CURED TOBACCO FARMERS
E.O. QUAO, (GH.061.0020)

Objective: To find a sequence of crops for flue cured tobacco
farmers with regard to economics and maintenance of soil fertility.

Approach: Four cash crops - maize, cowpea, sorghum, and
groundnuts were planted after tobacco in a Latin square design.
Income and soil fertility after harvest were assessed.

Progress: 1971 maize and groundnuts did well. Cowpea failed.
Maize and sorghum would require additional fertilization.
Residual effect of tobacco fertilizer was adequate for groundnuts.
Leaching almost washed the soil clean of nitrogen.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana
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3.0147, FIRE CURED TOBACCO VARIETY TRIAL
E.O. QUAO, (GH.061.0021)

Objectives: To compare the performance of the following
eight fire-cured tobacco varieties with a view to recommending
suitable ones to farmers: Ky 170, Ky 151, Ky 171, Ky 160, DF 300,
Brown Leaf, Madole, and Black Mammoth.

Approach: Using randomized block design to observe and
compare performance of each variety with the currently grown
variety, Dark Heavy Western.

Progress: In 1971 Ky 151, Madole, Black Mammoth, and Ky
160 compared favourably in yield with Dark Heavy Western. In
1972 Madole and Black Mammoth enmerged superior to Dark
Heavy Western with regard to yield and quality. Factory test
reports are still awaited.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0148, TOBACCO SUCKER CONTROL WITH CHEMI-
CALS
E.O. QUAO, (GH.061.0022)
Objective: To investigate the effectiveness and economics of
using MH 30 and Off Shoot T to control suckers on tobacco,
Approach: Using randomized block to compare the perform-
ance of MH 30 and Off Shoot T with manual sucker control.
Progress: In 1971 both MH 30 and Off Shoot T effectively
controlled suckers. Yield on plots where suckers were chemically
controlled were higher than manually controlled plots. Average
price per pound was higher on manually controlled plots.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0149, TOMATO VARIETY TRIAL
F. AGBLE, (GH.061.0023)

Objective: To find out which tomato variety yields best at the
station (Forest-Savannah Mosaic Zone).

Approach: 10 cultivars planted for 2 seasons on randomized
block with 6 replications under rain fed condition. The cultivars
are: 1. C.P.C. 2; 2. Marglobe Select; 3. VFN 6427; 4. Hotest; 5.
Indian River; 6. Mecheast 22; 7. VF. 198-69; 8. Gemed F; 9. Eilon
F; 10. M/HS6/1.

Progress: Of the 10 cultivars so far only one is yielding below
5 tons/acre. The other cultivars are yielding between 10 to 15
ton/acres. The work is still in progress.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0150, TOMATO BREEDING
F. AGBLE, (GH.061.0024)

Objective: To develop suitable tomato cultivars for process-
ing. Cultivars to be high yielding, disease resistant as much as
possible, and to have good fruit qualities.

Approach: Crossing local cultivars with introduced varieties
followed by selection at different generations. Use of colchicine to
produce polyploidy. Use of cobalt 60 source of irradiation to in-
duce polyploidy if possible.

Progress: The work is still in progress and no specific results
have been obtained as such.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0151, TOMATO - COWPEA ROTATION
F. AGBLE, (GH.061.0025)

Objective: To find a suitable rotation crop for tomato to avoid
building up nematode population in the plot.

Approach: Every tomato crop is followed by cowpea crop-
ping. The cowpea is harvested and the vines ploughed back into
the soil. The plot is allowed to fallow for at least two months before
tomato cropping.

Progress: Results so far obtaind indicates that cowpeas are a
good rotation crop.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0152, THEPRODUCTION OF HIGH YIELDING VARIE-
TIES OF GROUNDNUTS
H. MERCERQUARSHIE , (GH.061.0026)

Objectives: To develop high yielding varieties of groundnuts
with high oil content for the oil trade and large seeded varieties
with low oil content for the confectionery trade.

Approach: Varietal selection. Planting at close spacing to en-
sure increased yield per unit area, weed and rosette control.

Progress: Out of 137 cultivars screened, 40 gave calculated
yields ranging from 1158 - 2316 Ibs per acre (shelled). Heavy
yielders are being multiplied for release to farmers.

SUPPORTED BY Crops Rescarch Institute - Kumasi, Ghana

3.0153, COWPEA INVESTIGATION
H. MERCERQUARSHIE , (GH.061.0027)

Objective: To select high yielding, palatable varieties of cow-
peas for commercial cultivation in Ghana and investigate the agro-
nomic techniques which are necessary to obtain high yields.

Approach: Investigating to choose between the major and the
minor seasons of planting, different rates of fertilizer applications.
Selection for heavy yielding, early maturing (non-heavy growth),
and resistance to diseases and pests.

Progress: Remarkable yields of 659-3205 Ibs/acre have re-
sulted from 29 varieties selected from 50 varieties after a screen-
ing. Many high yielding varieties, are available which are superior
to the small seeded reddish brown local variety which does not
yield over 200 lbs/acre.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0154, SUGARCANE AGRONOMIC INVESTIGATIONS
H. MERCERQUARSHIE , (GH.061.0028)

Objective: To select early, medium, and late maturing varie-
ties with a high tonnage of sugar per acre coupled with resistance
to disease and pests, and possessing the required agronomic char-
acters.

Approach: Spacing investigation. Different rates of fertilizer
application, Irrigation verses non irrigation for optimum age with
maximum sugar yield per acre. Selection for varieties with resist-
ance to diseases and pests. Sugar production.

Progress: Irrigation has shown increased yield of millable
stalks by 27% over non irrigation. Five major varieties have yielded
as high as 40.6 - 52.4 tons/acre of millable stalks and 4.3 - 6.8
tons/acre of sugar.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0155, CASSAVA IMPROVEMENT
H, MERCERQUARSHIE , (GH.061.0029)

Objective: To select varieties of a high yield of palatable tu-
bers combined with high resistance to cassava mosaic virus dis-
ease. Determine desirable cultural treatments.

Appoach: Varietal selection. Cultural studies with spacings of
cultivars. Different rates of fertilizer application. Correct time of
planting and optimum maturing age.



Progress: 86 cultivars tested at Kwadaso with and without
fertilizers produced the following yields: 23 cultivars without fer-
tilizers yielded 15-35 tons/acre (calculated); 45 cultivars with §
fertilizers yielded 15-41 tons/acre (calculated).

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0156, SORGHUM INVESTIGATION IN THE TROPI-
CAL FOREST ZONE
H. MERCERQUARSHIE, (GH.061.0030)

Objective: To determine the possibility of sorghum cultivation
in Ashanti Region mainly for livestock feed and manufacture of
local (pito) beer.

Approach: Different spacing and time of planting. Selection
for high yielding varieties. Selection against the following. Late
maturing. Lodging. Varieties that are susceptible to diseases and
pests.

Progress: Dwarf white milo, Dwarf Feterita 7028, Dwarf
Hegari and 27 others from U.S.A. have under 2’ x 8’ or 12" spac-
ings with high dressing of N x P fertilizer in the major season,
yielded from 1000 to 10538 Ibs per acre {calculated) and with
economic yields under 2’ x I’ spacing in the minor season.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0157, TO DETERMINE WHETHER WHEAT COULD BE
SUCCESSFULLY CULTIVATED IN GHANA
H. MERCERQUARSHIE, (GH.061.0031)

Objective: To conduct preliminary investigations to deter-
mine whether wheat could be successfully cultivated in Ghana.

Approach: Different spacings and time of planting. Selection
for high yielding varieties with qualities for early maturing, non-
shattering heads, non-lodging and discase free.

Progress: Varietal trials have shown remarkable yields be-
tween 800 1000 lbs/acre.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0158, SESAME INVESTIGATION
H. MERCERQUARSHIE, (GH.061.0032)

Objective: To determine whether sesame could be success-
fully cultivated in Ghana as another source of oil and for other
purposes.

Approach: Time of planting. Spacing. Fertilizer rates. Selec-
tion for high yielding varieties.

Progress: Kwadaso trial investigations have confirmed those
at Bunso that sesame can be successfully cultivated in Ghana with
good yields of 800-1000 Ibs/acre in the msjor season and eco-
nomic yields in the minor season.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0159, COLLECTION AND CLASSIFICATION OF YAM
CULTIVARS
A.H. OPPONG, (GH.061.0033)
Objective: To establish a classification of yams based on mor-
phological, anatomical, genetic and growth characteristics.
Approach: Farms in yam growing centres in the various re-
gions of the country to be visited, and the characteristics of yam
varieties under cultivation to be briefly recorded. "Seeds” of these
varieties to be collected. An exchange programme has been ini-
tiated to coilect cultivars from other tropical countries. The collec-
tions will be maintained in museums in the three typical
agroclimatic zones of Ghana.

GHANA

Progress: Eighty-seven cultivars, belonging to the 4 species:-
Dioscorea rotundata (64 cultivars), D. alata (15 cultivars), D.
cayenensis (5 cultivars), and D. dumentorum (3 cultivars), have
been collected. These have been planted at 3 stations: Nyankpala
(Sudan savanna), Ejura (Savanna woodland), and Kwadaso (For-
est) - where their growth characteristics, anatomy, cytology and
biochemical composition are being studied.

In addition to the indigenous material, 9 cultivars have been
received from Puerto Rico. These are being multiplied at Kwadaso.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0160, CYTOLOGY OF YAMS
A.H. OPPONG, (GH.061.0034)

Objective: The aim is to study the cytological differences
between the different yam varieties to provide a basis for selection
and future breeding work.

Approach: Vine cuttings from various cultivars are cultured in
tap water to root. The root tips are then removed for cytological
studies. Techniques for slide preparations are being tested.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0161, MAIZE IMPROVEMENT THROUGH BREEDING
M.K. AKPOSOE, (GH.061.0035)

Objective: To develop high yielding, lodging resistant, high
protein maize varieties.

Approach: 1. Population improvement involving developing
broad genetic base composites as starting material. Breeding meth-

. ods using recurrent selection, mass selection and S} selection,

exploiting additive genetic variance of population. 2. Incorporat-
ing opaque-2 gene and brachytic-2 gene by backcrossing methods
to develop high lysine/tryptophan and lodging resistance into elite
varieties.

Progress: 1. Two composite varieties (a) Golden Crystal and
(b) Composite-4 having high yield potentials have been developed
and released. 2. A lodging resistant population based on the bra-
chytic-2 gene has been established. 3. A high lysine/tryptophan
population is in the final stage of evaluation. 4. Early mauturing
yellow endosperm composite variety has been developed espe-
cially for the minor season and regions of low rainfall.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0162, INFLUENCE OF COTORAN AND PLANAVIN

- HERBICIDES ON THE YIELD OF COTTON
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S.E. KOLIL (GH.061.0036}

Objective: To determine which of the two herbicides is effec-
tive for weed control in cotton fields.

Approach: Various concentrations of the herbicides applied;
and weed-free periods for the various treatments recorded.

Progress: Cotoran more effective than planavin. Cotoran ap-
plied at 0.75 - 1.50 lbs/acre active ingredient controlied weeds for
42 days and 2.0 and -2.5 Ibs/acre active ingredient kept plots
weed-free for 52 days.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0163, NITROGEN EFFECT ON GROUNDNUT YIELD
S.E. KOLIL (GH.061.0037)

Objective: To assess response of groundnuts to nitrogen fertil-
izer.

Approach: 4 levels of nitrogen with application of basal P and
K.



GHANA

Progress: Nothing is gained by applying nitrogen fertilizer to
groundnuts. 10 ibs/acre nitrogen as starter fertilizer may be benefi-
cial,

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0164, EFFECT OF DIFFERENT LEVELS OF NPK ON
THE YIELD OF YAM
S.E. KOLI, (GH.061.0038)

Objective: To determine fertilizer requirements of yam in
northern Ghana.

Approach: 3 x 3 x 3 NPK factorial - first year. Then more
emphasis on nitrogen levels.

Progress: Nitrogen most limiting. Phosphorus slightly in-
creased yield. Potassium not important.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0165, EFFECT OF LOCAL FARMER’S PRACTICE OF
STEPPING ON GROUNDNUTS
S.E. KOLI (GH.061.0039)

Objective: To determine whether there is any merit in the
local farmer’s practice of stepping on groundnuts prior to pod
formation with the belief that some of the aerial roots will be forced
into the soil to develop into pods.

Approach: Stepping compared with no stepping.

Progress: Stepping on groundaut with the hope of forcing the
gynophores into the ground does not increase yield.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0166, SPACING ON 4 COWPEA VARIETIES
S.E. KOLI, (GH.061.0040)
Objective: To find spacing at which each of the varieties per-
forms best.
Approach: 4 spacing and 4 varieties in all combinations.
Progress: First year's trial just harvested.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0167, COMPARISON OF COW MANURE, POULTRY
MANURE AND CHEMICAL FERTILIZER ON MAIZE
YIELD
S.E. KOLI, (GH.061.0041)

Objective: To determine the effect of the manures and chemi-
cal fertilizer and then combinations, on soil and maize yield.

Approach: Randomised block design. Treatments applied on
same plots each season.

Progress: First year’s trial not yet completed.

SUPPORTED BY <Crops Research Institute - Kumasi, Ghana

3.0168, COMPARISON OF MONOCROPPING AND IN-
TERCROPPING OF SOME FIELD CROPS
S.E. KOLI, (GH.061.0042)

Objective: To compare monocropping and intercropping to
know the best system for growing some crops.

Approach: 4 treatments -- 1. Monocropping; 2. Inter-row in-
tercropping; 3. Inter-hole intercropping; 4. Inter-row intercrop-
ping with closer hill spacings.

Progress: Monocropping yield higher in maize/groundnut,
and barley millet/ sorghum but intercropping gave higher cash
return in maize/ sorghum.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana
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3.0169, RATE AND TIME OF NITROGEN APPLICATION
ON MAIZE, YAM AND RICE
S.E. KOLI, (GH.061.0043)

Objective: To locate best time to apply nitrogen and the best
dosage.

Approach: 3 nitrogen levels with 5 times of nitrogen applica-
tion subtreatments,

Progress: Results indicate that time and rate of nitrogen ap-
plication affects yields significantly.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0170, VARIETAL IMPROVEMENT OF UPLAND RICE
J.E. QUANSAH, (GH.061.0044)

Objective: Improvement of the grain yielding capability of
two rice varicties.

Approach: Pure line selection within two carly maturing
rainfed rice varieties, C2 and Cl18.

Progress: First cycle of selection effected.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0171, FERTILIZATION OF SMOOTH CAYENNE PINE.
APPLE IN GHANA
W.S. ABUTIATE, (GH.061.0045)

Objective: To determine the fertilizer requirements of the
smooth cayenne pineapple in the major growing areas of Ghana.

Approach: The project involves the siting and laying down of
replicated randomised block design trials to determine the applica-
tion rates, schedules, methods of application and forms of fertilizer
best suited for use in the growing areas, effect of fertiliser on yield
-and fruit quality as determined by % total soluble solids and 1%
acidity. To achieve the above objective some fertilizer trials have
been laid down in the forest and coastal savannah growing areas.
Cultural improvement methods have been incorporated in some of
the trials. Experiments currently in progress include: 1. Effects of
plant density, nitrogen levels and growth hormone on the yield and
quality of smooth cayenne pineapple in the forest zone of Ghana.
2. Effects of increasing levels of N and K in combination with
magnesium on the yield and quality of smooth cayenne pineapple
in the forest zone of Ghana. 3. Effects of various levels of NPK
fertilizer on the growth, yield and fruit quality of smooth cayenne
pineapple in the coastal savannah zone of Ghana.

Progress: The results of a preliminary trial on the responses
of smooth cayenne pineapple to nitrogen, phosphorus and potas-
sium conducted in the forest zone have showed that yield and
mean fruit weight responded significantly to nitrogen and potas-
sium application. Phosphorous depressed yield. Nitrogen addition
reduced while potassium addition raised the TSS of the juice.
There was significant NP interaction on the scid content of the
juice.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0172, EFFECTS OF DIFFERENT LEVELS OF NITRO-
GEN ON THE GROWTH AND FIBRE YIELD OF KENAF,
HIBISCUS CANNABINUS L.

S.Y. AMANQUAH, (GH.061.0046)

Obijectives: To determine the optimum level of nitrogen which
could give high yield of dry retted fibre.

Approach: 1. The experiments will be sited in the Forest zone,
Forest-Savannah Transition zone, Northern Savannah zone and
Southern Savannah zone. 2. Nigrogen will be applied to kenaf plots
at the following rates; (Ibs/acre): (a) 0; (b) 30; (c) 60; (d) 90; (e)
120; (f) 150. Each plot also will receive 60 bs./acre phosphorous



and 60 lbs/acre potassium. Plot (g) will receive 150 lbs/acre of
nitrogen, 60 lbs/acre phosphorus, and 120 Ibs/acre potassium. 3.
Kenaf seeds will be planted in completely randomised blocks repli-
cated six times and plant height and stem diameter measurements
will be taken at 50, 70, 90 and 110 days after planting. Yield of
fresh green stalks and dry retted fibre will be recorded.
Progress: Preliminary results are being analysed statistically.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0173, EFFECTS OF FERTILIZER APPLICATION (NPK)
ON THE GROWTH, FIBRE AND SEED YIELD OF KENAF,
HIBISCUS CANNABINUS L.

S.Y. AMANQUAH, (GH.061.0047)

Objective: To determine the best combinations and levels of
nitrogen, phosphate and potash as sulphate of ammonia, single
superphosphate and muriate of potash, respectively, which can
give high yield of dry retted fibre and seed.

Approach: 1. The experiments are sited in the different eco-
logical zones of Ghana. 2. The treatments are 0, 30 and 60 Ib per
acre sulphate of ammonia, single superphosphate and muriate of
potash respectively in a 3 x 3 x 3 factorial arrangement. 3. The
design is completely randomised blocks with four replications. 4.
The fertilizers are mixed and applied between the rows on surface
14 days after planting. 5. Records on plant height, stem diameter,
yield of fresh green stalks, and yield of dry fibre are taken.

Progress: The results of the experiments indicated that for a
high yield of dry retted fibre, the best combinations of NPK which
could be used are the following: 30:30:30: or 60:30:30 for the forest
zone; 60:60:60 or 60:60:30 for the Northern Savannah zone and
60:60:30 or 60:60:60 for the Southern Savannah zone. The applica-
tion of 30 lbs/acre of potash increased seed yield at Kwadaso.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0174, EFFECTS OF DIFFERENT DATES OF PLANTING
ON THE GROWTH AND FIBRE YIELD OF KENAF, HIBIS-
CUS CANNABINUS L.

S.Y. AMANQUAH, (GH.061.0048)

Objectives: To determine the optimum date of planting kenaf
for high yield of fibre.

Approach: 1. The experiments will be sited in the different
ecological zones of Ghana. The experiments will be laid out in
randomised blocks with six replications. 2. Planting will be done
at fortnightly intervals from March to July. 3. Plant height and
stem diameter measurements will be taken at 50, 70, 90 and 120
days after planting and at maturity. 4. Plant height will be mea-
sured from the ground level to the growing point of each plant. 5.
Stem diameter will be taken at a point 12 inches from the ground
level. 6. Other data to be taken are fresh green weight of plant, dry
fibre weight and fibre per cent.

Progress: Results indicate that for fibre production, kenaf
must be planted during the main rainy season with the start of the
rains. Planting could be done from March to early May in the
Forest zone, Forest-Savannah Transition zone and the Southern
Savannah Zone. In the North, planting may be done in May and
June. For seed production, planting could be done in the South in
September/October.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana
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3.0175, DEVELOPMENT OF DISEASE AND PEST RE-
SISTANT KENAF VARIETIES WITH A HIGH YIELD OF
GOOD QUALITY FIBRE

S.Y. AMANQUAH, (GH.061.0049)

Objectives: To develop varieties of kenaf with desirable agro-
nomic characteristics for commercial fibre production.

Approach: The studies invoive: 1. Introduction of kenaf from
different countries. 2. Collection of seed of cultivated and wild
types from different parts of Ghana. 3. The introduced and local
types will be observed for fibre yield disease and nematode resist-
ance. 4. Other aspects of these studies will involve: (a) comparison
of the fibre yield of the different varieties in the different ecological
zones of Ghana (b) development of pure-lines through selfing and
selection, (c) hybridization to combine desirable characteristics,
(d) testing.

Progress: 1. One variety A63-440 was released to the Bast
Fibres Development Board in 1971 for commercial fibre produc-
tion. 2. Eight different types have been isolated from the compos-
ite variety "Ghana Mixed". A paper is being prepared for
publication. 3. Two photo- insensitive strains have been selected
for further studies.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0176, INVESTIGATIONS ON FUNGICIDAL SEED
DRESSINGS
E.A. ADDISON, (GH.061.0050)

Objective: To determine the effectiveness of fungicidal seed-
dressing in controlling soil-borne pathogens responsible for pre-
emergence and post-emergence delay and damping-off.

Approach: Selected fungicides are used in dressing seeds
before sowing. Seedlings showing symptoms of post-emergence
damping-off and seeds which fail to germinate are collected and
examined in the laboratory. Emergence and establishment counts
are taken on the 14th and 28th days after sowing.

Progress: The crops which have been studied to date are maize
at Kwadaso, Ohawu and Ejura, and millet and maize at Nyankpala.
Chemical treatment of the seed, especially with Dieldrex A and
mergamma A, has been found to be beneficial and has resulted in
considerable increase in yield, especially at Nyankpala. Other im-
portant economic crops will be taken up.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0177, EFFECTS OF DIFFERENT DATES OF PLANTING
ON THE GROWTH AND FIBRE YIELD OF URENA
LOBATA

S.Y. AMANQUAH, (GH.061.0051)

Objectives: To determine the optimum dates on which Urena
lobata could be planted for a high yield of fibre.

Approach: 1. Urena lobata will be planted at two weekly
intervals in the different ecological zones of Ghana from March to
July. 2. The experiments will be laid out in completely randomised
blocks with six replications. 3. Plant height and stem diameter
measurements will be recorded when the plants are 50, 70, 110 and
130 days old. 4. Stalks will be harvested for yield of fresh green
stalks and dry retted fiber.

Progress: Results indicate that planting may be done in the
Forest zone in March/April, Forest-Savannah Transition zone in
April, Northern Savannah zone in May/June and probably early
July and at Ohawu, Southern Savannah zone from the second half
of March to the second week in May.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana
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3.0178, EFFECTS OF DIFFERENT DATES OF PLANTING
ON THE GROWTH AND FIBRE YIELD OF JUTE, COR-
CHORUS, CAPSULARIS

S.¥Y. AMANQUAH, (GH.061.0052)

Objective: To determine the optimum dates of planting jute,
Corchorus, capsularis for a high yield of fibre, in the different
ecological zones of Ghana.

Approach: 1. Jute, Corchorus, capsularis, will be planted at
two weekly intervals starting from the onset of the rains, in com-
pletely randomised blocks replicated six times. 2. Data to be taken
will include plant height, stem diameter, yield of fresh green stalks
and dry retted fibre.

Progress: Preliminary results indicate that Corchorus, cap-
sularis could be planted at Kwadas, Forest zone, from March to
April. At Nyankpala, in the Northern Savannah zone, jute could
be planted for fibre in May/June. Generally, early planting with
the start of the rains is preferable to late planting.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

MANGA SUBSTATION
Manga

3.0179, DEVELOPMENT OF MEDIUM MATURING,
SHORT STATURE, HIGH YIELDING SORGHUM VARIE-
TIES OF ACCEPTABLE PALATABILITY AND RESISTANT
TO PESTS & DISEASE

H. MERCERQUARSHIE, (GH.066.0001)

Objective: High yielding, short stature sorghum having the
same maturing period as local types in the Sudan Savanna Zone
of Ghana and with a semi-compact panicle bearing flinty grains
and resistant to Smuts, Striga and Sorghum Midge.

Approach: Introduction of early maturing, short stature sorg-
hum with high yield potential. Screening of these for pests and
disease resistance. Yield trial of local varieties to select top yield-
ers. Crossing of selected carly maturing, short stature types with
selected tall, medium maturing ones. Selection from segregating
populations of desirable short stature, medium maturing types.

Progress: A sorghum selection, Naga White, of medium sta-
ture (7ft.) and medium maturity (80 days to flowering when
planted in June) yielding 2600 Ibs/ac on the average, which is 80
percent higher than the yvield of the best local variety, has been
recommended. Many more lines resulting from crosses have been
carried to F5 generation, and are being yield tested for those still
higher yielding than Naga White to be recommended.

SUPPORTED BY Crops Rescarch Institute - Kumasi, Ghana

3.0186, THE DEVELOPMENT OF EARLY MATURING,
HIGH YIELDING, PALATABLE VARIETIES OF PEN-
NISETUM MILLEY RESISTANT TO DISEASES, PESTS
AND LODGING

H. MERCERQUARSHIE, (GH.066.0002)

Objective: An early maturing, disease and pest resistant, thick
and long headed, highly tillering, high yielding crop.

Approach: Collection and evaluation of varieties in Ghana to
sec if enough variation exists. Introduction of varieties from other
sources to improve genetic base material in Ghana and evaluation
of these to see if any could be recommended over and above the

as

existing ones. Formation of composite with local collections and
introductions.

Recurrent selection on composite to improve yield while bear-
ing in mind other objectives.

Progress: One composite from crosses of only Ghanaian and
Nigerian material yielding 20 percent higher than an earlier rec-
ommendation was recommended in 1969. A compeosite containing
genes from many more countries and selection only once showed
an increase in yield to 1002 lbs/ac from a yield of the previous year
of 876 Ib/ac.

Its genetic variation as measured from genetic co-efficient of
variation had been reduced from 32 percent to 14 percent.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0181, STUDIES OF OPTIMUM PLANTING DATES OF
FIELD CROPS
S.E. KOLI, (GH.066.0003)

Network project: See GH. 064.0011. (3.0192)

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

NYANKPALA AGRICULTURAL

EXPERIMENTAL STATION
P.O. Box 54, Nyankpala via Tamale

3.0182, INVESTIGATION OF OPTIMUM PLANTING
DATE FOR COTTON
S.E. KOLI, (GH.064.0001)

Objective: To determine the effect of planting date on mean
yield of seed cotton.

Approach: Cotton variety, Allen 333, was used in a rando-
mised complete block of five replicates. Plot size was 30’ x 12’ of
4 rows with the two middle rows (190 sq.ft.) harvested for yields.
Planting commenced in late May at fortnightly intervals through
the middle of July (five plantings).

Progress: Results obtained have been following the same
trend every year. Early planting gave highly significant results (at
1 percent level). June planting therefore appeared to be the best
time for sowing cotton at the ecological sites (Damongo and
Nyankpala). .

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0183, THE DEVELOPMENT OF LATE MATURING,
HIGH YIELDING, PALATABLE VARIETIES OF MILLET
{PENNISETUM) RESISTANT TO DISEASES, PESTS AND
LODGING

H. MERCERQUARSHIE, (GH.064.0002)

Objective: A late maturing, disease and pest resistant, thick
and long headed, highly tillering, high yielding crop.

Approach: Collection and evaluation of varieties in Ghana to
see if enough variation exists. Introduction of varieties from other
sources to improve the genetic base of material in Ghana and
evaluation of these to see if any could be recommended over and
above the existing ones. Formation of composite with local collec-
tion and introductions. Recurrent selection of composite to im-
prove yield while bearing in mind other objectives.

Progress: No introduction has been superior in yield to local
types. Varieties maturing earlier than local ones have generally



been poor in yield. One cycle of selection on the late millet com-
posite resulted in an increase in yield of 5.2 percent. However, the
genetic variation of the composite as measured from genetic co-
efficient of variation was reduced from 29.7 percent to 12.4 per-
cent.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0184, THE DEVELOPMENT OF LATE MATURING,
SHORT VARIETIES OF ACCEPTABLE PALATABILITY &
RESISTANT TO PESTS & DISEASE

H. MERCERQUARSHIE, (GH.064.0003)

Objective: High yielding, short stature sorghum having the
same maturity period as local types and with a semi-compact
panicle bearing flinty grains and resistant to Smuts, Striga and
Sorghum Midge.

Approach: Introduction of early maturing, short stature varie-
ties with high yield potential screening of these for pests and
disease resistance. Yield trial of tall, late maturing local varieties
to select top yielders. Crossing of selected early maturing, short
stature types, with selected tall, late maturing ones. Selection from
segregating populations of desirable short stature, late maturing
types.

Progress: A selection of medium stature (7 ft) but late in
maturity (110 days to flowering when planted in June) with an
average yield of 1500 Ibs/ac has been recommended. Eighty one
desirable lines from crosses of tall X short varieties have been
carried to the F5 generation. Some have been back crossed to the
shorter parents and the resulting segregates are undergoing yield
testing.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0185, THE INTRODUCTION AND SELECTION OF
HIGH YIELDING VARIETIES OF GROUNDNUTS PROC-
ESSING HIGH OIL CONTENT FOR NORTHERN GHANA
H. MERCERQUARSHIE, (GH.064.0004)

Objective: Maturity period 120-140 days. High kernel yield.
High oil content. Disease and pest resistance. Variety with dor-
mancy and good pod retention at digging.

Approach: Collection of local varieties and introduction of
more varieties from outside. Screening of these for all objectives
except yield and oil content. Varieties found suitable from the
screening test go into a yield trial for two or more years on a
number of locations. Oil content of the few top yielders are deter-
mined. Varieties possessing the highest oil yield for the different
locations are then recommended to farmers. Recommended varie-
ties are then mass selected to further improve them.

Progress: In the screening exercise it appeared early maturing
varieties (less than 100 days) were more susceptible to cercospora
leaf spot and rosette than the late maturing ones (120 days or
more).

Field trials have indicated Mani Pintar to be the best variety
in the Northern Region and Tirik to be the best in the Upper
Region. One year of mass selection within Mani Pinter resulted in
an increased yield of 5-8 percent in trials comparing selected and
unselected Mani Pintar in 3 locations.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0186, INVESTIGATION INTO FERTILIZER LEVELS
FOR UPLAND RICE
J.E. QUANSAH, (GH.064.0005)

Objective: Test for interactions between variety, fertilizer
level and location.
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Approach: Scatter block technique. Split plot design with var-
ieties, IR.20, C21, 617A and C4 - 63 as main plots and sixteen
fertilizer levels as sub-plots and replicated three times.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0187, TIME OF NITROGEN TOP DRESSING OF UP.
LAND RICE
J.E. QUANSAH, (GH.064.0006)

Objective: Determination of the most suitable growth stage of
the rice crop at which to top-dress.

Approach: Split plot experiment with four replicates and four
varieties as main plots and the following fertilizer regimes as sub-
plots. 1. 100 percent N at planting. 2. 50 percent N at planting and
50 percent N at maximum tillering. 3. 50 percent N at planting and
50 percent N at booting. 4. 0 percent at planting and 100 percent
N at maximum tillering. 5. No N as control.

Progress: Top-dressing appears to be most beneficial at max-
imum tillering stage.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0188, WEED CONTROL OF UPLAND RICE
J.E. QUANSAH, (GH.064.0007)

Objective: Screening of herbicides.

Approach: Split plot experiment with four replicates and four
herbicides, stam F34, TOK E25, Amiben-P.C.D. and Natchett as
main plots and levels as sub-plots.

Progress: Natchett applied at 4kg/ha one day after sowing
appears most promising.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0189, IMPROVEMENT OF GRAIN - STRAW WEIGHT
RATIOS OF UPLAND RICE
J.E. QUANSAH, (GH.064.0008)

Objective: Maximisation of grain: Straw weight ratios of two
rainfed rice varieties 617A and C21.

Approach: Backcross technique.

Progress: Initial cross effected.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0190, DETERMINATION OF THE RESPONSE OF COT-
TON TO N, P, K 3X3X3 FERTILIZER LEVELS
S.E. KOLI, (GH.064.0009)

Objective: To find out a fertilizer dosage for cotton.

Approach: NPK was mixed in 27 treatment combinations at
(N-0, N- 40, N-80) x (P-0, P-50, P-100) x (K-0, K-20, K-40) Ibs
per acre. The plot size was 30’ x 12’ of 4 rows with the two middle
rows (180 sq.ft.) harvested for yields. Ammonium sulphate was
used for N. Single superphosphate for P and muriate of potash for
K.

Progress: Results obtained so far showed that nitrogen fertil-
izer (ammonium sulphate) increased yield significantly (5 percent
level), by 185 lbs per acre seed cotton and almost significant at 1
percent level. P205 and K20 have not yet responded significantly
to treatment.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0191, POPULATION AND FERTILIZER STUDIES ON
CEREALS
S.E. KOLI, (GH.064.0010)

Objective: To determine the effects of spacing and fertilizer
on the yield of cereals.
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Approach: Spacing tested were: 1’x 1°, 2°x6",2'x 1", 2°x 2,
3’ x 6" and 3’ x 1’ Fertilizer levels were: 48 lbs/acre each of N,
P205 and 20 1bs. of K20; (F2) twice the above.

Progress: Maize: Results showed highly significant differ-
ences between spacing means, fertilizer means and the interactions
between the two were significant, Fertilizer use up to F1 level is
recommended. Spacings 2° x 1, I’ x I’, and 3’ x 6" gave highest
yields at F1 level. However 2’ x 1’ spacing is to be recommended
at Fl level.

Sorghum: Results have indicated that 3'x 6", 2’x I’and 1’ x
1" plant per hill are optimum and fertilizer application of 40-50
Ibs/acre each of N, P20S5 and 20-30 Ibs/acre of K20 are adequate
in achieving good yields, Significant interaction between spacing
is listed.

Early Millet: Results have shown that 3’ x 6", I’x 1"’ and 2’
x 1’ spacings give highest yields. The recommended spacing of 3’
x 1’ gave lower yields and should be discouraged.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0192, STUDIES OF OPTIMUM PLANTING DATES OF
FIELD CROPS
S.E. KOLI (GH.064.0011)

Objective: To determine the optimum planting dates for
maize, sorghum, millet, rice, groundnuts, cowpeas and yams.

Approach: Trials laid out on randomised complete block de-
sign with five replications. Treatments were five for each crop and
effected at fortnightly intervals starting at beginning of cropping
season. Recommended fertilizer rates and spacings for each crop
employed.

Progress: May to early June planting recommended for maize
in Northern Region. Sorghum, late millet - late May to June plant-
ing recommended for Northern and Upper Regions. May and June
respectively, planting advisable in both regions for groundnuts.
Planting early millet in early May in Upper Region advisable.
Planting rice from June to mid-July best and late May to late June
advisable in Nothern and Upper Regions respectively. Planting
yams priot to onset of major rains recommended. Yields indicate
planting cowpeas from late June to July is to be recoma;ended.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0193, EFFECTS OF DIFFERENT LEVELS OF NITRO-
GEN ON THE GROWTH AND FIBRE YIELD OF KENAF,
HISBICUS CANNABINUS L.
S.Y. AMANQUAH, (GH.064.0012)

Network project: See GH.061.0046. (3.0172)

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0194, EFFECTS OF FERTILIZER APPLICATION (NPK)
ON THE GROWTH, FIBRE AND SEED YIELD OF KENAF,
HIBISCUS CANNABINUS L.
S.Y. AMANQUAH, (GH.064.0013)

Network project: See GH.061.0047. (3.0173)

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0195, EFFECTS OF DIFFERENT DATES OF PLANTING
ONTHE GROWTH AND FIBRE YIELD OF KENAF, HIBIS-
CUS CANNABINUS L.
S8.Y. AMANQUAH, (GH.064.0014)

Network project: See GH. 061.0048. (3.0174)

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0196, DEVELOPMENT OF DISEASE AND PEST RE-
SISTANT KENAF VARIETIES WITH A HIGH YIELD OF
GOOD QUALITY FIBRE
8. Y. AMANQUAH, (GH.064.0015)

Network project: See GH.061.0049. (3.0175)

SUPPORTED BY  Crops Research Institute - Kumasi, Ghana

3.0197, INVESTIGATIONS OF FUNGICIDAL SEED
DRESSING
E.A. ADDISON, (GH.064.0016)

Network project: See GH. 061.0050. (3.0176)

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0198, EFFECTS OF DIFFERENT DATE OF PLANTING
ON THE GROWTH AND FIBRE YIELD OF URENA
LOBATA
8.Y. AMANQUAH, (GH.064.0017)

National Network project: See GH. 061.0051. (3.0177)

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0199, EFFECITS OF DIFFERENT DATES OF PLANTING
OF THE GROWTH AND FIBRE YIELD OF JUTE, COR-
CHORUS, CAPSULARIS
8.Y. AMANQUAH, (GH.064.0018)

Network project: See GH. 061.0052. (3.0178)

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

OHAWU AGRICULTURAL EXPERIMENTAL
STATION
P.O.B., Ohawu

3.0200, CROPS SEQUENCE TRIAL
A.F. KISSIEDU, (GH.065.0001)

Objective: To determine optimum crop succession in a rota-
tional system of farming.

Approach: 7 x 7 Latin square replicated 3 times. Plot size 1/40
of an acre. Seven treatments - (1) maize/falow; (2) cassava; (3)
tobacco/ fallow; (4) maize/cowpea; (5) fallow/fallow; (6) cow-
pea/cowpea (7) maize/maize. 1st year: Each of 3 blocks divided
into 7 plots (7/40 acre) so that each block contains all 7 treat-
ments. 2nd year: Each 1st year plot is sub-divided into 1/40 acre
plots each undergoing for one treatment. 3rd year: The whole field
put under test crops. Characteristic to be measured: crop yield/-
plot, disease, pest resistance, input/output ratio.

Progress: Assessment of the trial can only be drawn after the
test crop in the third year.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0201, EFFECTS OF DIFFERENT LEVELS OF NITRO-
GEN ON THE GROWTH AND FIBRE YIELD OF KENAF,
HIBISCUS CANNABINUS L.
S.Y. AMANQUAH, (GH.065.0002)

Network project: See GH.061.0046. (3.0172)

SUPPORTED BY Crops Research Institute - Kumasi, Ghana



3.0202, EFFECTS OF FERTILIZER APPLICATION (NPK)
ON THE GROWTH FIBRE AND SEED YIELDS OF KENAF,
HIBISCUS CANNABINUS L.
S.¥Y. AMANQUAH, (GH.065.0003)

Network project: See GH. 061.0047. (3.0173)

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0203, EFFECTS OF DIFFERENT DATES OF PLANNING
ON THE GROWTH AND FIBRE YIELD OF KENAF, HIBIS-
CUS CANNABINUS L.
S.Y. AMANQUAH, (GH.065.0004)

Network project: See GH. 061.0048. (3.0174)

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0204, DEVELOPMENT OF DISEASE AND PEST RE-
SISTANT KENAF VARIETIES WITH A HIGH YIELD OF
GOOD QUALITY FIBRE
S.Y. AMANQUAH, (GH.065.0005)

Network project: See GH. 061.0049. (3.0175)

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0205, INVESTIGATIONS ON FUNGICIDAL SEED
DRESSINGS
E.A. ADDISON, (GH.065.0006)

Network project: See GH. 061.0050. (3.0176)

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0206, EFFECT OF DIFFERENT DATES OF PLANTING
ON THE GROWTH AND FIBRE YIELD OF URENA
LOBATA
5. Y. AMANQUAH, (GH.065.0007)

Network project: See GH. 061.0051. (3.0177)

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0207, EFFECTS OF DIFFERENT DATES OF PLANTING
ON THE GROWTH AND FIBRE YIELD OF JUTE, CAR-
CHORUS, CAPSULARIS
S.Y. AMANQUAH, (GH.065.0008)

Network project: See GH. 061.0052. (3.0178)

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

PLANT INTRODUCTION AND
EXPLORATION SECTION

Bunso - Bosuso - P P B, Bunso - Bosuso

3.0208, INTRODUCTION OF EXOTIC PLANTS
M.A. ADANSI, (GH.063.0001)

Objectives: (a) To provide a basis for crop improvement and
diversification. () To obtain from foreign countries crop plants
deserving priority attention for programmes in pathology, genet-
ics, agronomy, horticulture, etc. (¢) To multiply introductions for
distribution after preliminary evaluations. (d) To prepare plant
inventories of introductions with economic potential.

Approach: (a) By written requests to known sources for plant
materials to be supplied gratis, on payment or exchange basis. (b}
Introductions are planted for observation and multiplication after
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phytosanitary precautions. (¢) Evaluation is on the basis of adapta-
tion to local conditions, growth measurements, phenology, yield,
disease and pest resistance etc.

Progress: Over 800 introductions have been made to date
from the U.S.A,, India, Australia, 8. America, China, Israel, Philip-
pines, Hawaii and many other countries. These include Malayan
Dwarf Coconuts from Jamaica and the Ivory Coast for testing
against the Cape St. Paul wilt disease of coconuts, commercial
mango and avocado, rice, sesame, soyabean, citrus rootstocks,
wheat etc. The greatest difficulty, however, is lack of proper stor-
age facilities.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0209, PLANT EXPLORATION AND COLLECTION
M.A. ADANSI, (GH.063.0002)

Objective: (a) To help conserve germ plasm. (b) To participate
in FAO world-wide plant material exchange programme.

Approach: By exploration and collection expeditions, direct
purchases from local markets and exhibitions at agricultural shows
in various regions. Emphasis is on: (a) Primitive material used in
agriculture and related wild species; (b) new plants with economic
potential; (c} special stocks including lines with known genetic
factors or species cytological characteristics, resistant types, ob-
solete cultivars and mutants.

Progress: Progress has been slow due to inadequate findings.
There have been no exploration expeditions to date, but over 300
collections have been made to meet foreign plant material re-
quests.

Interesting collections of indigenous plants with sweetening
principles or taste-modifying properties are currently receiving
international attention as potential substitutes for sugar and cycla-
mate.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

POKOASE FOOD STORAGE SECTION

Pokoase

3.0210, INSECT INFESTATION AND DAMAGE OF
MAIZE AND COWPEAS ON SALE ON SOME MARKETS
IN GHANA

A. OFOSU, (GH.069.0001)

Objective: To collect general information on (a) the types of
insects infesting maize and cowpeas, (b) price fluctuations, (c)
purity of the maize and cowpess, (d) moisture content, and (g)
magnitude of losses on the markets.

Approach: 3 standard measures are purchased weekly from
each market on market days and examined in the laboratory.

Progress: Information on types of insects, price fluctuations,
and moisture content of maize on 4 markets has been obtained.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0211, THE PRESERVATION OF MAIZE ON THE COB
IN FARMERS’ CRIBS
A. OFOSU, (GH.069.0002)

Objective: To reduce infestation and losses during the storage
of maize on the cob in farmers’ cribs.
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Approach: Insecticides that can be applied directly to maize
grains are first tested in the laboratory using Sitophilus zeamais
(Motsch) and Tribolium castaneum (Herbst) as test insects.

Selected insecticides are then sprayed on maize in cribs. Per-
centage weight loss, number of insect exit holes per 100 maize
grains and number of insects present in a subsample are the param-
eters for assessing the effectivensss of an insecticide.

Progress: A method for controlling insects and rodents attack-
ing maize in cribs using ethylene dibromide and rat baffles has
been recommended and is in use by farmers in the country (1).

Malathion, (dust and concentrate), pyrethrins in odourless oil
(2,3), sevin and agrothion {4) have been found to give control of
storage insects for periods up to 3 months.

Bromophos (5), Nuvan 7 (dichlorvos) and "Actellic” (a phos-
phorothionate) are undergoing laboratory tests.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0212, STORAGE OF MAIZE IN A CONCRETE SILO
A. OF0OSU, (GH.069.0003)

Objective: To determine the conditions necessary for success-
ful storage of maize in a concrete silo in a warm and humid envi-
ronment.

Approach: A sixty-ton capacity concrete silo of the Tema
Food Complex Corporation is to be filled completely with maize
(m.c. not above 12%) and fumigated with phosphine. Temperature
changes at various points in the silo are to be monitored with
thermistors.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0213, THE PRESERVATION OF PALM FRUIT AS DEFI-
BRED MESOCARP PASTE
A. OFOSU, (GH.069.0004)

Objective: To increase the shelf life of palm fruit and thus
facilitate its distribution.

Approach: Fresh palm fruits are boiled and pounded in a
mortar. Nuts are separsted from the mesocarp mass. Palm fruit
paste is pressed out of the mesocarp with a press modelled after
the Duchscher curb press. The paste is sterilized in cans and “kil-
ner’ jars at 15 Ib/in2 pressure for 30 minutes.

Progress: Palm fruit paste has been extracted successfully
from palm fruit. The ratio of paste to raw fruit is 1:6 for local
varieties and 1:4 for improved varieties of palm fruit. Sterilized
palm fruit paste has been stored successfully for 12 months.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0214, MOISTURE CONTENT - RELATIVE HUMIDITY
EQUILIBRIA OF SOME GHANAIAN FOODSTUFES
A. OFOSU, (GH.069.0005)

Objective: To determine safe storage moisture contents of
Ghanaian foodstuffs usually stored dry.

Approach: The foodstuffs are placed in open petri dishes and
kept over saturated salt solutions in desiccators for 6 weeks at
room temperature (26 degrees - 30 degrees C). Moisture content
is determined by heating sub-samples in ventilated electric oven at
120 degrees C for 4 hours.

Progress: The *safe’ storage moisture contents of garri, cassava
kokonte flour, roasted corn meal, dried ripe pepper powder and
maize grains (focal, GS2, Composite 2C4) have been determined.
The results are shown below: Garri - 12.3%, Cassava Kokonte flour
- 12.4%, Roasted corn flour - 10.2%, Dried ripe pepper powder -
12.2%, Maize grain (local, white) - 12.9%, Maize grain (GS2 -
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slightly yellow) - 12.4%, Maize grain (Composite 2C4 White) -
12.9%.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

3.0215, SUSCEPTIBILITY OF VARIETIES OF MAIZE
AND COWPEAS TO PRIMARY STORAGE INSECT AT-
TACK

A. OFOSU, (GH.069.0006)

Objective: To find varieties of maize and cowpeas resistant to
attack by Sitophilus zeamais (for maize) and Callosobruchus spp.
(for cowpeas).

Approach: There are three aspects to the problem of infesta-
tion and destruction of maize and cowpeas by primary storage
insects. The three aspects are to be examined separately for each
maize or cowpea variety. (a) Field infestation (Giles & Ashman,
1971); (b) Inherent susceptibility (Wheatley, 1971); (¢} Suscepti-
bility to feeding by adult insects (Davey, 1965).

Progress: Susceptibility indices and percentage weight loss as
parameters for measuring (b) and {c) respectively have been deter-
mined for 10 maize varieties.

SUPPORTED BY Crops Research Institute - Kumasi, Ghana

RADIOISOTOPE LABORATORY OF THE

COCOA RESEARCH INSTITUTE OF GHANA
P.O. Box 8, Tafo

3.0216, THE FATE AND POSSIBLE NUTRITIONAL AND
TOXICOLOGICAL SIGNIFICANCE OF METHYL BRO-
MIDE RESIDUES IN FUMIGATED COCOA BEANS

D. ADOMAKO, (GH.832.0001)

Objective: Methyl bromide is extensively used for fumigation
of bagged cocoa beans in warehouses against insect infestation
before export from West Africa. The fumigant reacts with constitu-
ents of the beans with the formation of inorganic bromide and yet
unknown methylation products. The investigation is to provide
information on the magnitude and possible toxicological signifi-
cance of these residues.

Approach: Small scale fumigation experiments are carried out
with C14 labelled methyl bromide under conditions simulating
warehouse practice, and residues in fermented and roasted cocoa
beans are determined radiometrically after a suitable extraction
and fractionation procedure.

Progress: Fumigation at 24mg/L followed by B days aeration
results in residue levels of .30ppm in unroasted beans. Roasting
reduces this level by 20 percent but this effect becomes smailer
with increasing aeration time. Indications are that roasting has also
an influence on the nature of the residues bound to the bean tissue.

SUPPORTED BY Food & Agric. Org. of the UN. - Rome,
It
Internat. Atomic Energy Agency - Austria

3.0217, THE DISTRIBUTION AND ACTIVITY OF ROOT
SYSTEMS OF COCOA
Y. AHENKORAH, (GH.832.0002)

The objective of this project was to study the distribution and
intensity of root activity of fruiting cocoa trees in wet and dry
seasons. A knowledge of root activity would help to determine



where and when fertilizers should be applied to ensure maximum
efficiency of utilization.

The experimental technique was based on the injection of P32
solution at a number of points round a tree at specified depth and
distance under test. The P32 content of leaves of similar age and
position sampled at intervals of 10 to 40 days after P31 application
was used as a measure of root activity.

Twenty year old cocoa trees (variety Amelonado) planted at
2.4 X 2.4 meters on a sandy loam soil type showed highest root
activity in the upper 2.5 cm and 7.5 cm layers of soil in both dry
and wet seasons at 150 cm distance from the tree. Root activity
was about six times higher in wet seasons than in dry seasons. In
a comparison of different varieties, high yielding varieties had
higher root activity than low yielding varieties in the upper layers
of soil - but this was not always so at lower depths.

SUPPORTED BY Food & Agric. Org. of the UN. - Rome,
It.
Internat. Atomic Energy Agency - Austria

RADIOISOTOPE LABORATORY OF THE
SOIL RESEARCH INSTITUTE

Academy Post Office, Kwadaso, Kumasi

3.0218, FERTILIZER EFFICIENCY STUDIES ON BEANS
{(PHASEOLUS VULGARIS) AND COWPEA
C. OFORI, (GH.831.0001)

The object of this project is to see how best phosphatic and
nitrogen fertilizers should be applied to grain legume crops without
losing the benefits of their nitrogen fixing capacity. Field experi-
ments will be designed to obtain answers to the following ques-
tions; 1. What is the influence of method, time and source of
fertilizer application on the efficiency of fertilizer utilization? 2.
What is the effect of fertilizer application on symbiotic nitrogen
fixation? 3. What is the influence of other cultural practices such
as irrigation and the liming of acid soils on the efficiency of fertil-
izer utilization and on nitrogen fixation?

In 1973 an experiment will be done to study the efficiency of
different methods of placing superphosphate fertilizer and how
this would interact with a small dose of starter nitrogen (30 kg
N/ha as urea) and nitrogen fixation.

Using N15 labelled urea and P33 labelled superphosphate, the
sctual amounts of N and P taken up by the crop will be measured.
The total nitrogen in the crop would be derived from fertilizer, soil
and symbiotic fixation. The amount of soil N in the crop will be
estimated by carrying out an experiment with N15 labelled urea
on a non leguminous crop. Hence the fixed N can be estimated.
Field observations will also be made to study the influence of
various fertilizer treatments on nodulation and N fixation.

SUPPORTED BY Food & Agric. Org. of the U.N. - Rome,
It.
Internat. Atomic Energy Agency - Austria

3.0219, USE OF ISOTOPES IN STUDIES ON THE NU-
TRITION OF GROUNDNUTS
C. OFORI, (GH.831.0002)

The objective of the project was to investigate the sulphur,
nitrogen and phosphate requirements of ground nuts and obtain
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preliminary information on optimum methods and times of fertil-
izer application.

Fertilizers labelled with N15, P32 and S35 were used in field
experiments to measure the actual amounts of the various fertilizer
nutrients N, P and S respectively utilized by the crop.

The results showed no significant differences in P utilization
between different methods of superphosphate application although
there was some indication that split application - broadcast at
planting, and banding 3 weeks after germination - can prove
beneficial. Sulphur increased phosphate utilization and forage
yields, but has a tendency to decrease pod and kernel weight
except when applied with urea. The application of N at 30 kg N/ha
and P at 50 kg P205 /ha resulted in highest yields, and there was
no difference between urea and ammonium sulphate as sources of
N. Banding N fertilizer without P or with P broadcast reduced
nodulation. However, when both N and P fertilizers were broad-
cast or bonded together, nodulation was not inhibited.

SUPPORTED BY Food & Agric. Org. of the U.N. - Rome,
It.
Internat. Atomic Energy Agency - Austria

SOIL RESEARCH INSTITUTE

Central Agricultural Station, Kwadaso, Kumasi

3.0220, DETAILED RECONNAISSANCE SOIL SURVEY
OF UPPER AFRAM BASIN
S.V. ADU, (GH.160.0001)

OBJECTIVE: (1) To identify and classify the soils of the
basin, (2) To evaluate them in terms of their suitability for crop
production. (3) To compile basic physico-chemical and mineralog-
ical data on existing soils as aids to working out a soil classification
system with practical significance for Ghana.

APPROACH: Soil inspection holes dug either with chisel or
an auger are inspected and the soils classified on the series level.
Geology, vegetation and land-use and miscellaneous information
recording are also made. Final soil association, land capability,
geology, vegetation and land-use and miscellaneous information
maps and & comprehensive soils report are produced after the
completion of the survey.

PROGRESS: So far about 2,000 sq. miles of the total area of
2,975 sq. miles has been completed and 5 soil associations with 25
soil series mapped or identified.

SUPPORTED BY  Soil Research Institute - Kumasi, Ghana

3.0221, SOIL GENESIS STUDY OF UPLAND DRIFT
SOILS AND ASSOCIATED RESIDUAL SOIL
G.K. ASAMOA, (GH.160.0002)

OBIJECTIVES: Establishing discontinuities in transport and
residual soils. 2. Studying translocation of clay and sesquioxides in
relation to discontinuities in order to assess soil development.

APPROACH: Particle size analysis of 5-cm incremental sam-
ples. Determination of NH4-oxalate and Na-Diothionite extracta-
ble Fe203 and Al203. Least squares analysis of results.

PROGRESS: Analyses nearing completion - 2 profiles remain
to be done. Results so far indicate close correlation between clay
and free Fe203 distribution in Forest oxysols and ochrosols; 2, and
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between silt (2-20) and free F203 in savannah ochrosols and-

ground water lateril. There was evidence of layering in drift soils.

SUPPORTED BY  Soil Research Institute - Kumasi, Ghana

3.0222, DETAILED RECONNAISSANCE SOIL SURVEY
OF CAPE COAST REGION, CENTRAL AND WESTERN RE-
GION OF GHANA

G.K. ASAMOA, (GH.160.0003)

OBJECTIVES: 1. To map and classify the soils of the Region.
2. To evaluate the soils for agricultural land-use. 3. To compile
basic data on soils and their environment as aids to working out
soil classification system of practical significance.

APPROACH: The detailed reconnaissance method using
available roads foot paths and cut lines as traverses for recording
soils vegetation and land-use.

PROGRESS: Over half the area (about 1,300 sq. miles) under
moist- semi-deciduous, forest and short grass savannah patches
and thicket has been covered. Work is still in progress.

SUPPORTED BY Soil Research Institute - Kumasi, Ghana

3.0223, DETAILED RECONNAISSANCE SOIL SURVEY
OF THE LOWER AFRAM BASIN
JA. MENSAHANSAH, (GH.160.0004)

OBJECTIVES: (1) To identify and classify the soils of the
Basin. (2) To assess the soils of the Basin in terms of their suitabil-
ity for crop production. (3) To provide information on the physico-
chemical and mineralogical characteristics of the soils which will
aid in the soil classification system of Ghana.

APPROACH: Method of survey involves the use of roads,
footpaths, hunter’s trails and Forest Reserve boundaries and where
necessary, cut- lines generally spaced at interval of 6,600 feet
apart. Soil inspection holes are dug and soils classified on series
level. Geology, vegetation and land-use and land capability will be
produced. A comprehensive soils report will be produced on com-
pletion of the survey.

PROGRESS: The basin covers approximately 2,135 square
miles. Up to date, 1,900 square miles has been surveyed. Tentative
Soil Map showing the delineation of the soils encountered with the
basin in broad outlines or Soil Associations and Complexes is being
prepared.

SUPPORTED BY  Soil Research Institute - Kumasi, Ghana

3.0224, EFFECT OF SPACING, VARIETY AND FERTIL-
1ZER RATE ON MAIZE YIELD IN GHANA
C.S. OFORI, (GH.160.0005)

OBJECTIVE: To determine optimum spacing and plant
population of three promising maize varieties from the plant bree-
der’s selections and to determine fertilizer application levels for
these varicties.

PROCEDURE: Split-plot field experiment with spacing as
main treatment and split into sub and sub-sub-plots for variety and
fertilizer levels.

PROGRESS: Specing of 3" x 9" and 3" x 1' with one seed per
hole were found best for the varieties tested.

Fertilizer rates of 60 1b N, 40 Ib P20 and 40 Ib K20 were found
to give economic yield returns. Higher nitrogen rates may not give
extra yield under the conditions prevailing on this soil.

Of the three varieties, the composite 3 was found best with a
yield level of 3746 Ib/acre; followed by composite 2. The variety
currently distributed by the Ministry of Agriculture - the Ciacol
153 was found to be inferior in yield to the two composites.

SUPPORTED BY Soil Research Institute - Kumasi, Ghana

3.0225, STUDIES ON THE NUTRITION OF GROUND-
NUTS (ARACHIS HYPOGEA L))
C.5. OFORI, (GH.160.0006)

OBIECTIVE: (1) To determine the importance of fertilizer
nitrogen beyond "starter level” to groundnuts. (2) To evaluate the
efficiency of atmospheric and soil nitrogen supply to groundnuts.
(3) To study methods of placement of starter N and superphos-
phate on the uptake of fertilizers N and P by legumes (groundnut).

PROCEDURE: Field experiment using labelled N15 fertiliz-
ers.

PROGRESS: First crop not yet harvested.

SUPPORTED BY  Soil Research Institute - Kumasi, Ghana

3.0226, EFFECT OF PLOUGHING AND FERTILIZER AP-
PLICATION ON THE YIELD OF CROPS (MAIZE, CAS-
SAVA AND COWPEAS)

C.5. OFORI, (GH.160.0007)

OBJECTIVE: (1) To determine yield effect of ploughing as
against the traditional method of cultivation {no ploughing). (2) To
compare medium and deep ploughing on maize, cassava and cow-
peas. (3) To determine relationships if any between ploughing and
fertilizer response. Using split-plot design.

PROCEDURE: Ploughing was main treatment. This was split
to have 23NPK fertilizer treatment.

PROGRESS: Ploughing was found to increase the yield of
maize and cassava significantly above the traditional hoe cultiva-
tion method. Results so far obtained showed no significant plough-
ing x fertilizer response interaction.

SUPPORTED BY Soil Research Institute - Kumasi, Ghana

3.0227, THE EFFECTS OF PLANTING DATE ON THE EF-
FICIENCY OF FERTILIZER NITROGEN AND PHOS-
PHORUS IN MAIZE PRODUCTION IN SELECTED
AREAS IN GHANA

C.5. OFORI, (GH.160.0008)

OBJECTIVE: To determine the efficiency of nitrogen and
phosphorus fertilizers in relation to various planting dates of
maize.

PROCEDURE: Date of planting is used as main treatment
and split into sub-plots for 3 x 4 (PN) treatments.

PROGRESS: No data yet available.

SUPPORTED BY Soil Research Institute - Kumasi, Ghana

3.0228, CORRELATION OF SOIL TEST METHODS WITH
CROP YIELDS (MILLET AND GUINEA CORN)
A.T. HALM, (GH.160.0009)

OBJECTIVE: (1) To find the most suitable extract to availa-
ble P determination. (2) To determine the critical level of P.

APPROACH: (1) Field experimentation. A randomised block
design with 3 replicators was laid on 20 farmer’s farms for the
experiment. Various rates of P (including no P treatment) were
used; Millet and guinea corn were used as test crops. (2) Labora-
tory analysis: Four methods were used for available P determina-
tion - Bray P, Bray P2, Truog and Olsen. (3) Greenhouse
experiment: Soils from the various farms were collected and used
in the greenhouse for pot experiments.

PROGRESS: Correlation coefficient studies between crop
yields and available P extractions showed that only the Olsen
method was significant.



SUPPORTED BY Soil Research Institute - Kumasi, Ghana

3.0229, RESPONSE OF LOWLAND RICE TO NITROGEN,
PHOSPHORUS AND POTASSIUM
A.T. HALM, (GH.160.0010)

OBIJECTIVE: To investigate the nutritional requirement of
lowland rice in Northern Ghana.

APPROACH: 3 x 3 x 3 factorial replicated 2 times. Fertilisers
applied were Nitrogen at 0, 40 and 80 Ibs. N /acre as ammonium
sulphate, Phosphorus at 0,30 and 60 Ibs. P2 O5/acre as single
superphosphate and Potassium at 0, 20 and 40 lbs. K20/acre as
muriate of potash.

PROGRESS: First year results showed that N40 P30 KO was
the best nutritional requirement of lowland rice.

SUPPORTED BY Soil Research Institute - Kumasi, Ghana

3.0230, FIXATION OF APPLIED PHOSPHORUS IN
SOME GHANA SOILS
A.T. HALM, (GH.160.0011)

OBJECTIVES: (1) To determine the phosphorus fixing
capacity of some Ghana soils and (2) to determine the amount of
P fertiliser required to off set the fixation.

APPROACH: Single superphosphate was added to the soils
at 0, 50, 100, 150, 200, 250, 300, 400, 500 and 600 ppm P. The
treated soils were then incubated for 4 days at room temperature.
After the incubation period available P was extracted from the
moist soils by using (1) Bray P, (2) Bray P2 (3) Truog and (4) Olsen
methods.

PROGRESS: Results showed that the rate of fixation was
70% in one soil, between 42-48% in 3 soils, 48-33% in another 3
soils and as low as 22% in the remaining 3 soils.

SUPPORTED BY Soil Research Institute - Kumasi, Ghana

3.0231, RESPONSE OF MAIZE TO NP IN SELECTED
MAIZE GROWING AREAS
A.T. HALM, (GH.160.0012)

OBIJECTIVE: To determine the NP fertiliser requirement of
maize in some of the maize growing areas.

APPROACH: Randomised block designes with 3 replications
were laid on farmers farms of about 20. Varying rates of phos-
phorus were used in the treatments.

PROGRESS: Results indicated that on the whole the best
fertiliser requirement was N80 P60.

SUPPORTED BY Soil Research Institute - Kumasi, Ghana

TAMALE VETERINARY LABORATORY
P.O. Box 97, Tamale

3.0232, LIVESTOCK DISEASE INVESTIGATION
J K. OBINIM, (GH.212.0001)

Objective: Diagnosis of livestock diseases.

Approach: Examination of post-mortem material using bac-
teriological, serological, histological and parasitological aids where
necessary. Field visits and examination of clinical cases where
necessary.

SUPPORTED BY Ministry of Agr. - Accra, Ghana
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TERMITE DIVISION
University P.O. Box 40, Kumasi

3.0233, THE NATURAL RESISTANCE OF GHANAIAN
TIMBERS TO TERMITE ATTACK
M.B. USHER, (GH.411.0001)

Objective: To give definitive results on the average natural
resistance and its variation of a large number of timber species
occuring in Ghana.

Approach: Samples of wood were collected from 83 timber
species and from a number of separate areas so that there was
replication of each of the species used in the tests. Samples were
cut from sapwood, outer-heartwood and inner-heartwood so as to
study the characteristics of radial variation in termite resistance.
Conventional grave-yard tests are being carried out. These tests
will yield data on the species used for outdoor work, such as posts,
poles and sleepers. Small-scale tests between glass plates to be
carried out later will yield data on species for indoor use. Labora-
tory tests are also planned.

Progress: First inspection of blocks after 4 weeks exposure to
subterranean termites has been carried out. This indicates that
Pyenanthus angolensis, Ceibapentadra, Anthrocaryon micraster
and Daniellia ogea are particularly susceptible to termite attack
and make excellent bait wood species. No attack was observed on
Erythrophleum ivorense, Nauclea diderrichii, Strombosia glau-
cescens and Tricchilia prieuriana.

SUPPORTED BY University of Sci. & Tech. - Kumasi,
Ghana

3.0234, TERMITE ECOLOGY AT FUMESUA, GHANA
M.B. USHER, (GH.411.0002)

Objective: In preparing a test site it was decided to investigate:
(1) The species of termites present; (2) The numerial abundance
of these species; (3) The probability that a standard piece of wood
(Triplochiton Scleroxyon, 15 X 10 X 4 c¢cm) of a specified age
would be attacked by each species; (4) Any succession of species
on wood; (5) The relation between microclimate a::d termite distri-
bution.

Approach: A total of 926 standard pieces of wood have been
buried and examined every 4 weeks. Soil and micro-climate ana-
lyses are being made.

Progress: 31 species of termites have been recorded. T. Scle-
roxyon sapwood less than 4 weeks old has a probability of 0.17 to
0.013 of attack by ancistrotames (the most common of species),
whilst wood over 4 weeks old has a probability of attack of about
0.30 to 0.02 in any period of 4 weeks exposure (95 percent confi-
dence limits given).

SUPPORTED BY University of Sci. & Tech. - Kumasi,
Ghana

3.0235, A STUDY OF THE FACTORS AFFECTING THE
RESISTANCE OF TERMINALIJIA IVORENSIS TO TERMI-
NATE ATTAGK

J.K. OCLOO, (GH.411.0003)

Objective: To study the natural variability in the resistance of
heartwood and sapwood cut at different heights in the same tree
and the variability between trees of specified age. The natural
radial variation in the resistance of the wood to terminate attack
also will be studied. The correlation of the resistance with physical
and anatomical properties will be studied.

Approach: Two trees are being tested. Five discs, 30 cm.
thick, were cut at regular intervals (4.88 m) along each tree. Test
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pieces were prepared from each disc, 8 zones (depths) being tested.
Conventional grave-yard tests are being carried out now. Small-
scale tests between glass plates will be carried out later. Physical
properties such as the tensile modulus of elasticity and the specific
gravity of each zone are being measured. .

Progress: The first inspection of the grave-yard test is due in
March 1973. The mean modulus of elasticity is found to be 7.5 x
10 to the 9th power N.m squared.

SUPPORTED BY  University of Sci. & Tech. - Kumasi,
Ghana

VOLTA BASIN RESEARCH PROJECT
University of Ghana, Legon

3.0236, HYDROBIOLOGY RESEARCHES IN THE VOLTA
BASIN
S. BISWAS, (GH.350.0001)

Hydrobiological projects are being actively pursued in water
chemistry and water movements, quantitative aspects of phyto-
plankton, zooplankton bottom-living animals, aquatics weed, and
on many aspects of the biology of fishes, including studies on their
food, growth, and reproductive behaviour.

SUPPORTED BY  University of Ghana - Accra

3.0237, AGRICULTURE RESEARCH IN DRAWDOWN
AREAS
I AMAMETAPKOR, (GH.350.0002)

The scasonally flooded drawdown area around the lake situ-
ated between 500 and 400 square miles on Agricuitural research.

SUPPORTED BY  University of Ghana - Accra

3.0238, ECONOMIC AND SOCIOLOGICAL SURVEY OF
THE VOLTA BASIN
UNKNOWN, (GH.350.0003)

Economic and sociological survey of the basin in agriculture,
fishing, marketing, trade, household economy and nutrition, reli-
gious practices.

SUPPORTED BY  University of Ghana - Accra



IVORY COAST

BASE DE MULTIPLICATION ET DE

VULGARISATION IFCC DE SAN PEDRO
B.P. 1827, Abidjan

4.0001, MINERAL FERTILIZATION ON COFFEE
P. JADIN, (1V.133.0001)
Network project - see IV. 132.0032 (4.0145)

SUPPORTED BY Inst. Fr. du Cafe et Cacao - Abidjan, I.C.

4.0002, MINERAL FERTILIZATION ON COCOA
J. SNOECK, (1V.133.0002)
Network project - see IV, 132.0033 (4.0146)

SUPPORTED BY Inst. Fr. du Cafe et Cacao - Abidjan, 1.C.

4.0003, STUDY OF THE RESPONSE OF ELITE HYBRID
CACAO-TREES TO MINERAL FERTILIZATION
J. BESSE, (1V.133.0003)

Network project - see IV. 131.0014 (4.0111)

SUPPORTED BY Inst. Fr. du Cafe et Cacao - Abidjan, 1.C.

4.0004, GENERATIVE IMPROVEMENT OF THE CACAO-
TREE
J. BESSE, (1V.133.0004)

Network project - see IV. 132.0004 (4.0120)

SUPPORTED BY Inst. Fr. du Cafe et Cacao - Abidjan, I.C.

4.0005, IMPROVEMENT OF THE COFFEE-SHRUB (C.
CAREPHORA) BY VEGETATIVE MEANS
J. CAPOT, (1V.133.0005)

Network project - see IV. 132.0006 (4.0122)

SUPPORTED BY Inst. Fr. du Cafe et Cacao - Abidjan, I.C.

BASE DE MULTIPLICATION ET DE

VULGARISATION IFCC DE ZAGNE
B.P. 1827, Abidjan

4.0006, MINERAL FERTILIZATION OF COFFEE
J. SNOECK, (1V.134.0001)
Network project - see IV. 132.0032 (4.0145)

SUPPORTED BY Inst. Fr. du Cafe et Cacao - Abidjan, I.C.
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4.0007, MINERAL FERTILIZATION ON COCOA
J. SNOECK, (1V.134.0002)
Network project - see 1V, 132.0033 (4.0146)

SUPPORTED BY Inst. Fr. du Cafe et Cacao - Abidjan, I.C.

4.0008, IMPROVEMENT OF THE COLA TREE - COLA
NITIDA
J. CAPOT, (IV.134.0003)

Network project - see IV. 132.0027 (4.0140)

SUPPORTED BY Inst. Fr. du Cafe et Cacao - Abidjan, 1.C.

4.0009, GENERATIVE IMPROVEMENT OF THE CACAO
TREE
J. BESSE, (1V.134.0004)

Network project - see 1V. 132.0004 (4.0120)

SUPPORTED BY Inst. Fr. du Cafe et Cacao - Abidjan, I.C.

4.0010, STUDY OF THE RESPONSE OF ELITE HYBRID
CACAO-TREES TO MINERAL FERTILIZATION
J. BESSE, (IV.134.0005)

Network project - see 1V. 131.0014 (4.0111)

SUPPORTED BY Inst. Fr. du Cafe et Cacao - Abidjan, 1.C.

4.0011, IMPROVEMENT OF THE COFFEE-SHRUB
(C.CANEPHORA) BY VEGETATIVE MEANS
J. CAPOT, (I1V.134.0006)

Network project - see IV. 132.0006 (4.0122)

SUPPORTED BY Inst. Fr. du Cafe et Cacao - Abidjan, I.C.

4.0012, IMPROVEMENT OF THE COFFEE-SHRUB (C.
CANEPHORA) BY GENERATIVE MEANS
J. CAPOT, (1V.134.0007)

Network project - see IV. 132.0007 (4.0123)

SUPPORTED BY Inst. Fr. du Cafe et Cacao - Abidjan, 1.C.

4.0013, IMPROVEMENT OF COFFEE-SHRUBS BY IN-
TRASPECIFIC HYBRIDATION
J. CAPOT, (1V.134.0008)

Network project - see IV. 132.0008 (4.0124)

SUPPORTED BY Inst. Fr. du Cafe et Cacao - Abidjan, I.C.
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CENTRE DE RECHERCHES

ZOOTECHNIQUES DE MINANKRO-BOUAKE
B.P. 1152, Bouske

4.0014, EXPERIMENT ON FATTENING NDAMA
STEERS IN THE KRAAL, STARTED AT DIFFERENT AGES
B. GOMBAUD, (1V.161.0001)

OBIECTIVE: To determine the potentialities of intensive fat-
tening of N’Dama animals started at different classes of age: possi-
bility of rapid finishing of replacement cows, of five-year-old
steers, longer for young bullocks or steers of 30 months.

EXPERIMENTAL ARRANGEMENT: Division of the ani-
mals into three lots according to age - Distribution: of Panicum
maximum as green fodder, of coarse rice meals, crushed maize as
concentrate fodder, of cotton seed. Weighing of the animals each
week, weight of fodder distributed, weight of fodder left uneaten.

RESULTS: Weight: replacement cows: 370.5 g/animal/day;
adult steers: 377.4 g/animal/day; calves: 349 g/animal/day. Eco-
nomic: replacement cows: profit of 15,000 F (French African cur-
rency) per lot of 10; adult steers: profit of 2,000 F (French African
currency) per lot of 9; calves: deficit of 65,000 F (French African
currency) per lot of 11.

SUPPORTED BY Inst. d’ Elevage Med. Veterinaire - France

4.0015, EXPERIMENT ON FATTENING OF FULANI
ZEBU CATTLE ON STYLOSANTHES PASTURE WITH OR
WITHOUT A FODDER SUPPLEMENT

B. GOMBAUD, (1V.161.0002)

OBJECTIVE: To determine the potentialities of fattening of
Fulani zebu calves purchased very young in the Bouake market. To
find their adaptability to Stylosanthes.

EXPERIMENTAL ARRANGEMENT: Division of the ani-
mals into 3 lots: 2 lots of 11 and 1 of 10. Lot 1: 1 lot on pasture
for 160 days. Lot 2: 1 lot on pasture for 60 days then on pasture
plus fodder supplement for 100 days. Lot 3: 1 lot supplemented at
pasture for 160 days. Nutrition: Stylosanthes cultivated as pasture.
Supplement: coarse rice meals plus cotton-seed.

RESULTS: Weight: lot 1: 651.3 g/animal/day. Lot 2: 565.1
g/animal/day. Lot 3: 594 g/animal/day. No reaction to the sup-
plement. Difficulty: poor acceptability of the concentrate, health
difficulties (streptothricosis). Economic: lot 1: benefit of 14,230 F
(French African currency) per animal; lot 2: benefit of 11,379 F
(French African currency) per animal; lot 3: benefit of 10,829 F
(French African currency) per animal.

SUPPORTED BY Inst. d’ Elevage Med. Veterinaire - France

4.0016, UTILIZATION OF MOLASSES FOR RAPID FAT-
TENING OF 4-YEAR-OLD N'DAMA CATTLE
B. GOMBAUD, (1vV.161.0003)

OBJECTIVE: To test the provision in the ration of a concen-
trate based on molasses with the prospect of the development of
a large-scale sugar industry in the Ivory Coast.

EXPERIMENTAL ARRANGEMENT: Division of the ani-
mals into 2 lots: 1 lot permanently housed receives panicum as
green fodder and the "molasses, rice, meal, cotton-seed” concen-
trate. 1 lot on permanent Stylosanthes pasture receives the same
supplement.

RESULTS: Weight gain: housed lot: 493.9 g per animal per
day; pastured lot: 638.9 g per animal per day. Obvious acceptabil-
ity of the supplement - production of carcasses of high quality.
Economic: 6,147 F (French African currency) profit per animal for

the lot at pasture. 1,537 F (French African currency) profit per
animal for the housed lot.

SUPPORTED BY Inst. d" Elevage Med. Veterinaire - France

4.0017, EXPERIMENT ON THE FATTENING OF
N'DAMA AND BAOULE BULL CALVES ON PERMANENT
PASTURES OF STYLOSANTHES GRACILIS

B. GOMBAUD, (1V.161.0004)

OBJECTIVE: To determine the bases for a rustic fattening
unit (feed-lot) in a zone for reclassification of populations of dis-
placed agricultural workers. Study of the profitability of such an
undertaking. To test the best adapted breed of cattle.

EXPERIMENTAL ARRANGEMENT: The snimals are
placed on a permanent pasture of Stylosanthes gracilis (84 snimals
on 30 hectares: rate of stocking 2.7 head /ha.) Inspections of fodder
consumption are made before and after grazing. The animals are
weighed every fortnight.

RESULTS: Weight gains: N’'Dama: weight gain per animal
per day 350 g. Baoule: weight gain per animal per day 200 g.
Forage consumption: 35.8 kg of green Stylosanthes per animal per
day. Economic: N'Damma: net profit per hectare 24,189 F (French
African currency). Baoule: net profit per hectare 5,464 F (French
African currency).

SUPPORTED BY Inst. d’ Elevage Med. Veterinaire ~ France

4.0018, SELECTION OF N'DAMA CATTLE IN THE RAN-
CHES OF THE IVORY COAST
B. GOMBAUD, (1V.161.0005)

OBJECTIVE: To carry out a preliminary investigation in a
considerable population of animals of the N’Dama breed in order
to determine the mean weight by age-group and the possibilities
of increasing it.

APPROACH: Weighing at various times of the year of young
males divided into age-groups. Statistical study made on this popu-
lation with determination of the mean weight per age-group, evalu-
ation of the deviation from the mean for each age-group,
calculation of the digression type of the confidence interval, defini-
tion of the mean coefficient of variance.

RESULTS: Mass selection in order to raise the animals’ aver-
age performance. Constitution of a select herd. Institution of a
Herd- Book.

SUPPORTED BY Inst d' Elevage Med. Veterinaire - France

4.0019, CROSSBREEDING JERSEY N'DAMA. FATTEN-
ING OF BEEF QUALITY JERSEY N'DAMA CROSSBRED
CATTLE

J.C. MATHON, (1V.161.0006)

OBJECTS: To determine the possibilities of growth and fat-
tening of Jersey N'Dama cattle under different methods of man-
agement.

APPROACH: Crossbred cattle are placed for fattening either
on Stylosanthes gracilis pasture or in fattening enclosures (feed-
lot) where they are fed at troughs with Panicum maximum and
with local agricultural by-products (cotton-seed, meals based on
rice, manioc.)

RESULTS: 1/ Fattening on Stylosanthes fallow: On the sta-
tion: half-bred cattle, average age of 41 months at the start of the
experiment, have made a mean daily weight gain of 470 g per
animal in 97 days on experiment. In a rustic sector the mean daily
gain made in an experiment lasting 271 days was 303 g. 2/ Inten-
sive feeding in cattle pens (feed-lots): This experiment carried out
over three months with half-bred Jersey cattle aged 3 1/2 months



has enabled the attainment of a mean daily weight gain of 592
grams, After 2 months on experiment, the mean daily gain was 750
g per animal. 3/ Beef qualities: The true carcass yield of half-bred
Jersey animals varies from 60 to 66%. The percentage of choice
cuts (sirloin plus quarter) is 55%. The organoleptic qualities of the
beef are excellent. "Marbled” meat is more easily obtained than
with N’Dama animals.

SUPPORTED BY Inst. d” Elevage Med. Veterinaire - France

4.0020, CROSSBREEDING JERSEY-N'DAMA.
N'DAMA ANIMALS
J.C. MATHON, (IV.161.0007)

OBJECTIVE: To improve milk production, precocity and
conformation of cattle of the local breed without too much reduc-
tion in their rusticity; this would enable a supply of milk to the
urban centres of the Ivory Coast.

APPROACH: Regular recording of weight and measure-
ments provides inspection of growth. Individual milk yields are
recorded every day. An inspection of the butterfat content is car-
ried out fortnightly.

RESULTS: 1/Growth: The 3/4 Jersey males weigh on aver-
age 21.3 kg at birth, 166 kg at 1 year and 338 kg at 2 years, as
compared with 17.3 kg, 128.5 kg and 230.9 kg for the N’Dama at
the same age. 2/ Milk production: The aptitude for milking
(docility; udder conformation.) is good. The mean yield in first
lactation is 1791 kg with 5.8% butterfat. The present record is 2040
kg with 5.66% of butterfat in 270 days (Ist lactation). 3/ Rusticity:
The adaptation to the climate and the tolerance to trypanosomes
are less good than in the half-bred Jersey N’Dama. Chemopro-
phylaxis against trypanosomiasis is necessary.

1/4

SUPPORTED BY Inst. d’ Elevage Med. Veterinaire - France

4.0021, CROSSBRED JERSEY-N'DAMA, STUDY OF THE
PERFORMANCE OF HALF-BREED JERSEY CATTLE
J.C. MATHON, (1V.161.0008)

OBJECTIVES: to improve precocity, conformation and milk
production of N'Dama cattle without too far reducing their rus-
ticity and their tolerance to trypanosomes.

APPROACH: Regular recording of weights and measure-
ments enable inspection of growth. Individual milk yields are
recorded at the time of the two daily milkings. An assay of the
butter-fat content is carried out fortnightly.

RESULTS: 1/ Growth: The mean weight of half-breed Jersey
males is 19.3 kg at birth, 143.1 kg at 1 year and 347.4 kg at 3 years,
as compared with 17.3 kg, 128.5 kg and 277,9 kg for N°'Dama of
the same age. 2/ Perfomance of females: At adult age the half-
breed Jersey cows weigh an average 340 kg against 290 for the
N’Dama dams. The average age at first calving is 36 months;
average interval between calvings 337 days. The mean milk yield
in 3rd lactation (22 cows) is 1325 kg with 5.54% of butter-fat in
273 days. The record yield in 3rd lactation is 2100 kg with 5.35%
butter-fat, or 7.7 litres per day. 3/ Rusticity: is good. The tolerance
to trypanosomes appears to be conserved. The animals can be used
in a peasant environment under the same conditions as the
N’Dama.

SUPPORTED BY Inst. d’ Elevage Med. Veterinaire - France

4.0022, CROSSBRED-JERSEY N'DAMA. STUDY OF THE
PERFORMANCE OF 3/8 JERSEY - 5/8 N'DAMA CATTLE
J.C. MATHON, (1V.161.0009)

OBJECT: To determine if this percentage of Jersey blood
enables any appreciable improvement of conformation, precocity
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and milk production of cattle of the N’Dama breed, while conserv-
ing the animals’ good tolerance for trypanosomes.

APPROACH: N’Dama cows being served freely by a 3/4
Jersey bull. Weights and measurements recorded regularly provide
the study of growth. Milk yield of the females will be tested:
recording of individual yields, assay for butter-fat.

RESULTS: The relationship of the weights at birth, at six
months and at | year of the 3/8 Jersey to those of the N'Damas
is as follows: 90%, 140%, 142% for the males; 90%, 140%, 147% for
the females. The precocity of these animals seems to be excellent.
They have excellent tolerance for the climatic conditions and good
tolerance for blood parasitism (trypanosomiasis in particular).

SUPPORTED BY Inst. d" Elevage Med. Veterinaire - France

4.0023, IMPROVEMENT OF FORAGE PRODUCTION BY
ASSOCIATED CULTIVATION OF GRAMINEAE AND OF
LEGUMINOQUS CROPS

G. ROBERGE, (1V.161.0010)

OBJECTIVES: Study of the individual behaviour in the as-
sociation of two types of grass and three leguminous crops. Study
of the advantage of the association for forage. Determination of the
modalities of the exploitation.

APPROACHES: Two Graminease, Melinis minutiflora
(sown in seed- holes 40 x 40 c¢cm) and Pennisetum purpureum
(cuttings, 100 x 50 cm} are grown experimentally with Pueraria
javanica (10 kg/ha), Centrosema pubescens (10 kg/ha) and Stylo-
santhes gracilis (4 kg/ha). These leguminous plants are sown in
drills 25 cm apart, between the rows of Gramineae.

RESULTS: Production: The associations Melinis x Stylosan-
thes and Pennisetum x Centrosema produce [2.8 tons of dry mat-
ter/ha/year. The association Pennisetum x Stylosanthes: 12.6 at
the rhythm of exploitation of 3 to 4 cuts per year. The associations
with Pennisetum, though they present an advantage from the point
of view of productivity, are constantly out of balance. The grass
constricts the establishment of the legume. The latter becomes
reafly dominant in the course of the 3rd year.

SUPPORTED BY Inst. 4’ Elevage Med. Veterinaire - France

4.0024, EXPERIMENTS WITH FORAGE PLANTS IN IR-
RIGATED CULTIVATION
G. ROBERGE, (1V.161.0011)

OBJECTIVES: Determination of the productivity of 10 for-
age plants in irrigated cultivation with manuring.

APPROACH: 2 types of experiments have been in progress
since June 1971 for three years: 1 productivity experiment of
factorial design with 6 repetitions dealing with 4 plants: Panicum
maximum K187B, Trypsacum laxum, Pennisetum purpureum and
Stylosanthes gracilis - with 2 rhythms of production and 2 levels
of fertilization: 1. 120N - 100P- 100K; 2. 300N - 200P - 300K; (for
Stylosanthes, same fertilization but no N). 1 orientation experi-
ment of latin-square design with 6 repetitions dealing with 6 plants:
Panicum maximum (23, Brachiaria mutica, Brachiaria ruziziensis,
Andropogon gayanus, Dolichos lablab, Pueraria javanica - 1 level
of fertilization and 1 rhythm of production.

RESULTS: After one year the strongest production is prov-
ided by Panicum maximum with 40 to 49 tons of dry materials/ha.
The weakest by Dolichos lablab with 9.4,

SUPPORTED BY Inst. d’ Elevage Med. Veterinaire - France
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4.0025, ASSOCIATION OF AGRICULTURE WITH ANI-
MAL REARING IN THE CENTRAL IVORY COAST
G. ROBERGE, (1V.161.0012)

OBJECTIVE: Determination of a system of rotation associat-
ing agriculture with animal rearing. Study of time taken for jobs.
Economic study of each speculation. Economic balance.

APPROACHES: Carrying out a production programme start-
ing from a family business associating cropping with animal rear-
ing. Size of the business at the start: 5 cultivated fields of 0.85 ha
and one natural pasture of 7 ha. Initial rotation: 1. Yams. 2. Maize
followed by cotton. 3. Half maize and half groundnuts followed by
tobacco. 4. and 5. Stylosanthes methods: 2 workers, 1 pair oxen,
3 cattle for fattening, implements for team cultivation.

RESULTS: Absolutely too complicated; modified in this way:
1. Yams. 2. Maize followed by cotton. 3. Maize. 4. and 5. Stylosan-
thes. The production of maize being irregular, the experiments will
be continued with the following rotation: 1. Yams. 2. Maize fol-
lowed by cotton. 3, 4. and 5. Stylosanthes. Economic result: profit
$1.20 per working day.

SUPPORTED BY Inst. d° Elevage Med. Veterinaire - France

4.0026, STUDY OF SETTING UP ARTIFICIAL PASTURES
ON MARSHY GROUND
G. ROBERGE, (IV.161.0013)

OBIJECT: Creation of reserves of forage for the dry season.
Study of productivity of different forage plants at different levels
of low ground.

APPROAHCES: Experimental work dealing with nine
Gramineae: Digitaria unfolozi, Tripsacum laxum, Melinis minuti-
flora, Panicum maximum, Pennisetum merkeres, Pennisetum pur-
pueum, Setaria sphacelata, leguminous plant Stylosanthes gracilis.
Each plant is tested at 7 levels varying from O c¢m, (marsh) to the
bank 220 cm. Study of the influence of the water level on produc-
tivity.

RESULTS: At levels 0, 1 and 2, Brachiaria mutica gives the
best yields with 36, 19 and 15 tons dry material per hectare per
annum. At level 6, Panicum maximum gives the best yield with
12.3 tons of dry material/ha/year.

SUPPORTED BY Iast. d’ Elevage Med. Veterinaire - France

4.0027, IMPROVEMENT OF FORAGE PRODUCTION IN
SAVANNAH ZONE BY MODIFICATION OF THE TRADI-
TIONAL SYSTEM

G. ROBERGE, (1V.161.0014)

OBIJECTIVE: Determination of the possibilities of stocking
and economic influences.

APPROACH: 2 systems are studied: management of savan-
nah: extirpation of bushes by manual grubbing out and mainte-
nance of the pasture by gyrotiller (rototiller). Improvement of the
savannah: technique analogous to the preceding one completed by
a traverse with crossed disks and a broadcast or drill sowing of 4
kg of Stylosanthes gracilis.

RESULTS: Management of savannah. The carrying capacity
attained is 0,8 tropical animal unit {T.A.U.) per hectare against 0.2
T.A.U. per hectare on natural non-managed savannah. The net
cost of the standing feed unit produced is 3.9 F (currency of
French Africa). Improvement of savannah. The carrying capacity
attained is 1.2 T.A.U. per hectare. Net cost of the standing feed
unit is 3.9 F, weight gain per hectare in N'Dama steers at pasture
day and night without supplementation, 170 kg per hectare per
annum.
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SUPPORTED BY Inst. d' Elevage Med. Veterinaire - France

4.0028, VARIATION IN THE FOOD VALUE OF FORAGE
PLANTS ACCORDING TO THE RHYTHM OF PRODUC-
TION

G. ROBERGE, (IV.161.0015)

OBJECT: To study the evolution of dry matter, nitrogenous
matter, cellulose and minerals, and determination of the optimum
stage for utilization.

APPROACH: In the first place 4 plants are studied in a fertil-
ized and irrigated experiment in the following rhythms: Tryp-
sacum and Stylosanthes: 28, 42, 56, 70 days after start of regrowth.
Pennisetum and Panicum: 14, 28, 42, 56 days after start of re-
growth. After each mowing, a complete analysis is carried out.

RESULTS: The analyses of dry matter show that the percent-
age of cellulose increases with duration and that the percentage of
protein materials decreases. These modifications are similar for
Panicum, pennisetum and Trypsacum. With Stylosanthes, the de-
crease in the percentage of protein materials is less. In irrigated
cultivation the dry matter increases little with time of re-growth.

SUPPORTED BY Inst. d" Elevage Med. Veterinaire - France

4.0029, STUDY OF THE ESTABLISHMENT OF PAS-
TURES OF PANICUM MAXIMUM
G. ROBERGE, (IV.161.0016)

OBJECTIVES: Establishment of techniques for planting and
for utilization. Study of productivity - experiment on the stocking
rate (number of animals per hectare).

APPROACHES: 1) Study of behaviour of 24 ecotypes with-
out fertilization. 2) Experimental study of productivity as dry culti-
vations with or without fertilization, on the K 187 B variety. 3)
Plantation and exploitation as a large-scale irrigated cultivation:
cuttings (0.40 x 0.40 m) - exploitation as restricted grazing en-
closed by electric fencing - fertilization. 4) Selection in progress.

RESULTS: 1) Of 24 ecotypes studies, the best are as follows:
K 187 B equals 15.8 T dry matter/Ha; O 304 equals 14.2T; G 18
equals 13.7 T. 2) Dry cultivation, not fertilized: 17.1 to 19.2 T of
dry matter (DM) per hectare; dry fertilized 34 T; irrigated, not
fertilized 24.5 T; irrigated and fertilized 39 to 45 T. Mecan value
as dry cultivation 0.45 feed units (FU) per kg of DM. Mean value
as irrigated cultivation 0.55 FU per kg of DM. 3) Exploitation on
13 hectares as restricted grazing. Rhythm of utilization: 4 weeks.
Estimated productivity: 50 T of DM per hectare per annum. Mean
stocking rates 13 to-19 tropical cattle units per hectare for daytime
grazing. 4) Selection in progress.

SUPPORTED BY  Inst. d° Elevage Med. Veterinaire - France

4,0030, STUDY OF THE ESTABLISHMENT OF ARTIFI-
CIAL PASTURES OF STYLOSANTHES GRACILIS
G. ROBERGE, (IV.161.0017)

OBJECTIVES: Establishment of techniques for plantation
and exploitation, study of the productivity, study of the possibili-
ties of stocking. Economic influences.

APPROACHES: 1. Study of the productivity in experiment
in dry cultivation with or without manuring, and in irrigated culti-
vation with or without manuring. Plantation and exploitation on
a large scale. 2. Plantation after clearing, ploughing, traverses with
the tiller, harrowing, sowing with the driller with raised water
channels at the rate of 7 kg per hectare. Maintenance - rototiller
operations. 3. Study of plantation after chemical weeding.

RESULTS: 1. Annual productivity on experiment: dry culti-
vations without fertilization 6,400 to 8,400 feed units; dry cultiva-



tions, fertilized 7,800 F.U,; irrigated, non-fertilized cultivations
9,700 F.U.; irrigated and fertilized 10,900 to 13,800 F.U. 2. Culti-
vation on a large scale: carrying capacity attained 2.7 Tropical
Animal Units per ha per annum; weight gain per hectare per an-
num: 350 kg on N'Dama; net cost per F.U. produced 1.2 to 2.1 F
{French African currency). 3. Plantation after chemical weeding:
results in progress.

SUPPORTED BY Inst. d’ Elevage Med. Veterinaire - France

CENTRE IFCC D’ABIDJAN
B.P. 1827, Abidjan

4.0031, INDUSTRIAL PROCESSING OF COFFEE
M. RICHARD, (1V.130.0001)

OBJECTIVE: Reorganization of industrial processing of Cof-
fea robusta in Ivory Coast.

APPROACH: Comparative trials of different processing
equipments.

RESULTS: Establishment of a plan for processing with
adapted equipment.

SUPPORTED BY lost. Fr. du Cafe et Cacao - Abidjan, I.C.

4.0032, INDUSTRIAL PROCESSING OF COCOA
M. RICHARD, (1V.130.0002)

OBJECTIVES: Mechanisation of different processing operat-
ions at the industrial level.

APPROACH: Trial of two types of shelling equipment. De-
sign of a 1000 T unit of commercial cocoa (fermentation - drying
- bagging).

RESULTS: Decision on the best shelling equipment. Estab-
lishment of a 1000 T unit of commercial cocoa.

SUPPORTED BY Inst. Fr. du Cafe et Cacao - Abidjan, L.C.

4.0033, COCOA PROCESSING AT THE FARM LEVEL
M. RICHARD, (1V.130.0003)

OBJECTIVES: Improvement of fermentation methods
{Amelorado); Improvement of sun-drying.

APPROACH: Comparasion trials with several methods of
fermentation; comparasion trials with several systems of mixing;
comparasion trials with several durations of fermentation; Com-
parison of different types of sun-drying systems. Study of a new
type of drying system - SAMOA - called “raised shelf".

RESULTS: Establishment of a fermentation method well
adapted at the farm level; establishment of a "swinging” dryer.

SUPPORTED BY Inst. Fr. du Cafe et Cacao - Abidjan, 1.C.

4.0034, STORAGE AND CONSERVATION OF COFFEE
M. RICHARD, (1V.130.0004)

OBJECTIVES: Long-term conservation of dry berries and
green beans.

APPROACH: Comparative study of different siorage sys-
tems.

RESULTS: Establishment of long-term conservation method
for coffee dry berries and its application; establishment of a long-
term conservation method for green coffee beans.

SUPPORTED BY Inst. Fr. du Cafe et Cacao - Abidjan, L.C.
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4.0035, STORAGE AND CONSERVATION OF COCOA
M. RICHARD, (1V.130.0005)
OBJECTIVE: Long-term conservation of dry cocoa-beans.
APPROACH: Comparative trials with different types of stor-
age.

SUPPORTED BY Inst. Fr. du Cafe et Cacao - Abidjan, 1.C.

CENTRE ORSTOM D’ADIOPODOUME
B.P. 20, Abidjan

4.0036, OPERATION OF RESEARCH IN GEODYNAM-
ICS, GEOCHEMISTRY AND GEOMORPHOLOGY IN THE
IVORY COAST

J. DELVIGNE, (1V.300.0001)

Objective: This operation has for its object the reconstruction
of the history of the climatic variations in time and space while
determining the evolutionary processes of the superficial geologi-
cal formations.

Approach: Cartography and determination of the geomorpho-
logical units. Geochemical, mineralogical and petrographic study
of the alteration. Study of the hardened levels of laterite: bauxite,
ferruginous hardened crusts. Sedimentology of the loose superfi-
cial formations. Study of the soils on the different morphological
units. Studies on watersheds: hydrology, geochemistry, pedology,
ete.

Results: Determination of 5 morphological units in the Ivory
Coast and countries next to it. Improvement of geochemical meth-
ods of mining survey. Process of formation of the beds of
aluminium (bauxite). Process of alteration of the rocks and of
formation of soils according to the age of the formations. Move-
ments and geochemistry of the surface moisture, that of infiltration
and that at depth.

SUPPORTED BY Off. de Rech. Sci. Tech. Outre Mer - Fr.

4.0037, TYPOLOGY AND CLASSIFICATION OF FER-
RALYTIC SOILS IN AN EQUATORIAL TO TROPICAL
CLIMATE

Y. CHATELIN, (1V.300.0002)

Objective: To treat pedological information which is multiple
and complex by a typological terminology and a system of classifi-
cation.

Approach: Based on the Glossary for the description of soil
horizons used by French pedologists, and on the typological ter-
minology established for ferralytic soils. Application of these basic
documents to the soils of the Ivory Coast.

Results: The classification of the ferralytic soils of the Ivory
Coast has already yielded several approximations in succession.

SUPPORTED BY Off. de Rech. Sci. Tech. Outre Mer - Fr.

4.0038, EVOLUTION OF FERRALYTIC LANDSCAPES IN
AN EQUATORIAL AND TROPICAL CLIMATE - ALTERA-
TION, EROSION, RECASTING, HARDENING
V. ESCHENBRENNER, (1V.300.0003)

Objective: To reconstitute the history of soils and of the land-
scapes which are linked with them. To explain as a function of this
history the distribution of certain pedological characteristics.
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Approach: Geomorphological analysis of the principal reliefs.
Research on chronological markings. Geochemical evolution, Par-
ticular study of hardening, of its different aspects, of the disman-
tling of the hardened crusts.

Results: Reconnaissance, in the course of the quaternary
period, of three complex episodes which have given a succession
of hardened slopes. Identification of two tertiary hardened sur-
faces, the one ferruginous and the other bauxite. Differentiation of
the slopes and of the versants according to climates. Great impor-
tance of modifications and of heritage.

SUPPORTED BY Off. de Rech. Sci. Tech. Outre Mer - Fr.

4.0039, MINERALOGICAL STUDY OF FERRALYTIC
PEDOGENESIS IN AN EQUATORIAL AND TROPICAL
CLIMATE

F. SOUBIES, (1V.300.0004)

Objective: Analysis of the conditions for formation of miner-
als in ferralytic soils. Limits of formation of gibbsite, of kaolinite.
Forms of iron and their relation to micro-aggregation.

Approach: Following regional studies, choice of characteristic
ferralytic soils. Classical analytical methods: X-ray diffractometry,
with or without deferrification, total or fractionated chemical as-
says, extraction of amorphous materials.

Results: Numerous observations on the alteration of the
micas, the formation, then the destruction, of the kaolinite, the
distribution of the gibbsite, the transition of the geethite to haema-
tite in relation to the appearance of a pulverulent structure.

SUPPORTED BY Off. de Rech. Sci. Tech. Outre Mer - Fr.

4.0040, STUDY OF THE MECHANISMS OF THE EVOLU-
TION OF SOILS AFTER CLEARING AND PUTTING UN-
DER CULTIVATION IN AN EQUATORIAL CLIMATE

P. DEBLIC, (1V.300.0005)

Objective: Study of the modifications brought to the current
mechanisms of pedogenesis by the passage of either a natural
ecosystem or a traditional agriculture, with a modernized method
of utilization characterized by reduction of the fallow period and
mechanization of the cropping techniques.

Approach: This study is conducted in the centre of the Ivory
Coast in a climate in transition from the equatorial, with a faint
degree of dryness,

The observations are, in the first place, limited to the phase
immediately following the clearing operations: definition of the
environmental conditions before clearing; plantation of pairs for
study, cleared blocks - zones not cleared; particular emphasis on
the evolution of the organic materials and of the physical and
mechanical properties; definition of spatial and seasonal variabil-
ity.

Results: Analysis, on some more or less recent clearings, of
the spatial variability on the scale of the cultivation block and of
the small plot.

SUPPORTED BY  Off. de Rech. Sci. Tech. Outre Mer - Fr.

4.0041, SUSCEPTIBILITY OF SOILS TO EROSION AND
EVOLUTION OF THEIR STABILITY UNDER MECH-
ANIZED CULTIVATION - HYDRAULICITY OF A WATER-
SHED
E.J. ROOSE, (1V.300.0006)

Objective: Extensive study of rivulet formation and of erosion
on an experimental plot. Study of the evolution of the soil accord-
ing to its nature, of the cultural treatments and of the plant cover-
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ing. Study of the role of the soil in the hydraulicity of a watershed.

Approach: Utilizataon of an apparatus simulating rainfall. The
apparatus model retained is the SWANSON "Rotating-Boom
Rainfall Simulator” which provides the irrigation of two 50-square-
metre plots with intensities of 60 or 120 mm/hour, the kinetic
energy of the drops being comparable to that which is observed in
nature at such intensities.

Results: The apparatus is mounted at present and ready for
functioning. The demonstration should commence as soon as a
pressure stabilizer has been received.

SUPPORTED BY Off. de Rech. Sci. Tech. Outre Mer - Fr.

4.0042, STUDY THE RATES OF FLOW OF THE DIFFER-
ENT WATER-COURSES IN THE IVORY COAST
H. CAMUS, (IV.300.0007)

Objective: a) - Techniques: knowledge of the hydrological
rates of flow of the water-courses with a view to the hydraulic
management of the country. b) - Scientific: determination of the
exceptional amount of output in flooding and of the characteristic
rates of flow of the rivers.

Approach: Exploitation of 84 control stations and of output
measurements distributed over the territory as a whole: Each sta-
tion is provided with an observer recording daily readings on a
scale. Three field squads carry out at regular intervals rounds of
inspection and gauging on the whole of the network. The findings
are collected and analyzed at Abidjan.

Results: Regular publication of a year-book.

SUPPORTED BY Off. de Rech. Sci. Tech. Outre Mer - Fr.

4.0043, HYDROLOGICAL RATES OF FLOW, SOLIDS
CARRIED BY AND CHEMISTRY OF THE WATERS OF
THE SAN PEDRO, NERO, AND BRIME RIVERS

M. MOLINIER, (1V.300.0008)

This study is being carried out by an agreement with the
"ARSO" organization.

Objective: Determination of the annual amounts of water sup-
plied and of the amount of flow at low water of the three rivers
named. Study of the quality of the river waters in the region of San
Pedro as a research site for the setting up of a paper-pulp factory.

Approach: Installation of three stations for inspection of the
flow, each provided with a limnigraph. Monthly rounds of one
week in the territory for collection of data on rates of flow, degrees
of salinity and amounts of solid matter carried.

Results: Measurements carried out regularly in the course of
the first campaign provide determination of the contributions of
the three rivers and to specify the extent and the evolution of
salinity.

SUPPORTED BY  Off. de Rech. Sci. Tech. Outre Mer - Fr.

4.0044, STUDY OF REPRESENTATIVE WATERSHEDS
IN THE FRAMEWORK OF MULTIDISCIPLINARY AC-
TIVITIES IN THE IVORY COAST

A. LAFFORGUE, (1V.300.0009)

Obijective: Comparative hydrological study of two small areas
under forest and in savannah and complete study of a2 watershed
including them (both) in the region of Toumodi (equatorial climate
in transition): 1) Very accurate study of the moisture balance, of
the solid materials carried and of their mechanisms. 2) Study of the
role of water in geodynamic and geomorphological processes.

Approach: Study of the watershed of Sakassou. Classical
equipment: meteorological station, 3 hydrometric stations, 6 pluvi-
ographs (recording rain-guages), 28 pluviometers. In project for



1973/74: Network for surveillance of the water table (wells and
piezometers); apparatus for measuring humidity of soils; apparatus
for measuring hypodermic flow; plots for rivulet formation and
rainfall simulator.

Results: Installation of the hydrometric infrastructure. Obser-
vations of surface hydrology for the 1972 rainy season (analyses
in progress).

SUPPORTED BY Off. de Rech. Sci. Tech. Outre Mer - Fr.

4.0045, STUDY OF RIVULET FORMATION, OF INFIL-
TRATION AND OF THEIR CONDITIONAL FACTORS ON
THE KORHOGO WATERSHED

H. CAMUS, (1V.300.0010)

Objective: Fine analytical study of the conditions for rivulet
formation and for infiltration on a small watershed from permeable
granitic sands containing a covering that conducts the water which
is drained by the thalweg away from the watershed. General un-
derstanding of the mechanism of penetration of water into the
surface horizons.

Approach: Classical equipment: meteorological Station, hy-
drometric station, 3 pluviographs, 27 pluviometers. | ERLO case
(E. ROOSE). 16 tubes for a neutron humidimeter.

Results: Knowledge of the permeability of the different types
of soil. Knowledge of the annual amplitude of the moisture profile
of these five types of soil. Knowledge of the phenomena of rehu-
mectation and of drying-up-again linked with a heavy downpour
of rain.

SUPPORTED BY Off. de Rech. Sci. Tech. Outre Mer - Fr.

4.0046, PROBLEMS CAUSED BY THE CONTACT OF
FOREST WITH SAVANNAH IN THE IVORY COAST
J M. AVENARD, (1V.300.0011)

Objective: Study of the forest-savannah contact in the Centre,
the West-Centre and the South of the Ivory Coast. Attempt to
draw up an ordered list of the predisposing, causal factors and the
factors of maintenance of the separation of the forms of vegetation.
Proposals for a possible better utilization of the land.

Approach: 1) Inventory of the environments facing each other
by a systematic balance of their characters; 2) Ranging of the
factors in order of importance and regional and total synthesis at
the national level (Ivory Coast). Research work undertaken, either
by physical geographers alone, or as interdisciplinary teams in-
cluding also political geographers, soil scientists, botanists and one
palynologist. They are concerned chiefly by soil moisture (re-
peated measurements at the stations), the soil-geomorphology-
plants relationships at the level of transects cutting across the
topography, the study of the relationships of man with the environ-
ment, the study of the geomorphological evolution which has en-
tailed the present separation in the zone studied.

Results: The soil moisture is the primordial element in the
separation of forms of vegetation: the forest blocks and forest
corridors correspond with favourable basic environments, the
savannahs are located on the soils that retain moisture less effi-
ciently. The different observations on the transects seem moreover
to show the importance and the predominance of the geomorpho-
logical conditions.

SUPPORTED BY Off. de Rech. Sci. Tech. Outre Mer - Fr.
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4.0047, STUDY OF THE POLLENS OF THE REGION OF
CONTACT BETWEEN FOREST AND SAVANNAH
J.P. YBERT, (1V.300.0012)

Objective: To reconstitute the evolution of forests and savan-
nahs in the course of the 1st quaternary period.

Approach: a) To assemble a collection of the pollens of plants
living at present in savannah and in forest, starting from samples
collected in the field or in a herbarium and treated by the acetolysis
method. b) To study the distribution of the pollens belonging to the
two groups of ecosystems with the aid of traps arranged in forest
and in savannah and intended to gather the falling pollen. The
analysis of the contents of these traps should enable the selection
of the ecologically representative pollens. ¢) To study the atmos-
pheric pollen content with the aid of traps mounted on weather
vanes (Montpellier laboratory type for Palynology) in order to
determine the distances pollen is carried. d) To analyze the pollen
content of the quaternary sediments.

SUPPORTED BY Off. de Rech. Sci. Tech. Outre Mer - Fr.

4.0048, STUDY OF GROWTH AND OF RHYTHMIC DE-
VELOPMENT IN JOINTED PLANTS AND FLUSH
PLANTS

PREVOST, (1V.300.0013)

Objective: The object is a macroscopic and histological study
of two modes of rhythmic growth not linked with climatic factors,
in the Lower Ivory Coast.

Approach: Description of the architectural types by pheno-
logical observations (branching, position of the inflorescences).
Regular measurements to define these rhythms. Histology of the
growth points (normal growth, branching). Morphogenic correla-
tions regulating development (apical dominance).

Results: Definition of the joint linked with the life span of the
apical meristem. Classification of the architectural types within the
Apocynaceae. Lateral apical ramification (pseudodichotomy). All
this has been observed on some woody Apocynaceae of the Ivory
Coast.

SUPPORTED BY Off. de Rech. Sci. Tech. Outre Mer - Fr.

4.0049, STUDY OF THE PHYSIOLOGICAL MECHANISM
OF TUBER FORMATION IN A TROPICAL ENVIRON-
MENT

M.F. TROUSLOT, (1V.300.0014)

Objective: To demonstrate the factors which determine tuber
formation, the dormancy and the emergence from the dormant
state of tubers in a tropical environment.

Approach: Observations and sampling in the field; in the
laboratory, experimental work in climatic rooms or cells, and un-
der glass.

Results: For practical reasons (restricted equipment), this
study has been made up to the present time on an orchid of small
size (genus Nervilia). The intention is to continue this study on
some other species, especially food plants, within the limits of the
means of the laboratory. Non-regulative role of the photoperiod in
the tuber formation of 4 species of Nervilia. Importance of the
thermoperiod. Importance of the conditions of storage of the tu-
bers on their sprouting, the growth and the tuber formation which
arise from them.

SUPPORTED BY Off. de Rech. Sci. Tech. Outre Mer - Fr.
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4.0050, FOREST ECOLOGY IN THE LOWER IVORY
COAST
F. BERNHARDREVERSAT, (1V.300.0015)

Objective: Description of the evergeen forest and of its func-
tioning at different levels.

Approach: a) Numerous surveys in three types of forest. b)
Cycles of organic matter and of mineral elements; applications to
the soil by the litter and leaching by the rains; decomposition of
the litter by losses of weight and liberation of mineral elements;
experimental study of the causal factors: rain, nature of the soil,
biotic factors; storage in the vegetation; losses by lixiviation. ¢)
Growth of trees in relation to the weekly moisture balance of the
forest. d) Ecology and physiology of natural regeneration.

Results: Demonstration of seasonal cycles of growth activity.
Estimations of biomasses, of productivity and of moisture and
chemical balances.

SUPPORTED BY Off. de Rech. Sci. Tech. Outre Mer - Fr.

4.0051, MECHANISMS OF CLIMATIC ACTION ON PRO-
DUCTION AND CONSUMPTION OF WATER BY A FOR-
AGE CROP IN A HUMID TROPICAL CLIMATE

M. ELDIN, (1V.300.0016)

Objective: To analyze the yield of moisture and of energy
from a growing crop in a humid tropical climate so as to be able
to define the methods of cultivation (density of plantation, height
and frequency of mowing, rates and rhythms of irrigation) and the
anatomical and physiological variable factors to be selected in
order to obtain a maximal production.

Approach: Determination of the different terms of the bal-
ances of mass and of energy of a plant cover in its entirety, then
by horizontal sections of plant material in relation to the anatomy
and biology of the plants studied. In the first stage, the study will
be carried out in the absence of advection to the range of cover
studied. In a second stage, the influence of the proximity of the
forest on the production and the water consumption of the crop
will be analyzed.

Results: Establishment of techniques and apparatus for mea-
suring; Results concerning the energy balance of the cover in its
entirety; Cartography of the evaporation-transpiration potential
and of moisture deficits in the Ivory Coast.

SUPPORTED BY Off. de Rech. Sci. Tech. Outre Mer - Fr.

4.0052, STUDY OF THE INTERACTIONS BETWEEN THE
SOIL AND FORAGE PLANTS IN A HUMID TROPICAL
ENVIRONMENT

B. BONZON, (1V.300.0017)

Objective: To specify the interest of a forage crop in the
cropping arrangements and rotations in a humid tropical environ-
ment.

Approach: a) Study on a muitilocal arrangement: Adi-
opodoume (1122) - AF; Bauake (1411) Gagnoa (1131) - LF. 1) of
the evolution of the principal characteristics of these soils under
different forage crops with or without fertilization, in slow or in-
tensive utilization; 2) of the evolution of the principal characteris-
tics of these crops: productions, residues, their root development,
minerals taken from the soil and those immobilized; 3) of the
residual effects of these crops upon a maize crop. b) Studies of the
cation exchange capacities of the roots, of the rhythms of emis-
sions from the roots, of the components of the yield. ¢) Methods
and means: analyses, determination of the hydrodynamic charac-
teristics of the soils by the VERGIERE method; surveys of mois-
ture profiles using the neutron probe; laboratory for study of the

root systems (cation exchange capacity of roots).
Results: Measurements of forage crop production obtained on
the three stations.

SUPPORTED BY Off. de Rech. Sci. Tech. Outre Mer - Fr.

4.0053, METHODOLOGY FOR THE IMPROVEMENT OF
COFFEE-TREES BY INTERSPECIFIC HYBRIDATIONS
F. BERTHOU, (1V.300.0018)

Objective: Programme carried out within the framework of a
convention (ORSTOM - IFCC) for the qualitative improvement of
the coffee produced in the Ivory Coast by means of interspecific
hybridation. (Coffea arabica times C. robusta).

Approach: Research on how C.robusta and C. arabica parents
can be produced that will be of value, not for themselves, but for
the quality of the hybrids directly obtained from them. 1) Determi-
nation, starting from a diallele set of interspecific hybrids, of apti-
tudes of C.arabica and C. canephora parents. 2) Research on the
genetic variabilities of C. arabica and on the possibilities of creat-
ing structures with high aptitudes in interspecific hybridation. 3)
Same procedures for C. robusta-C. canephora, with the addition of
the exploration of an intermediary link for amplification of the
variability, the transition from the diploid to tetraploid forms.

Results: In the progeny from the crossing of an C.arabica
female with a C. robusta tetraploid male, two categories A and R
can be distinguished. The rate (incidence) of A forms depends on
the C.robusta sire irrespective of the C.arabica utilized. The A and
R forms have characters which are dependent on general aptitudes
of the C.robusta parent.

SUPPORTED BY Off. de Rech. Sci. Tech. Outre Mer - Fr.

4.0054, BIOLOGICAL PROBLEMS IN THE IMPROVE-
MENT OF PANICUM MAXIMUM
J. PERNES, (1V.300.0019)

Objective: To establish: 1) Methodology for the utilization of
apomixy in improvement of plants. 2) The genetic bases for the
improvement of Panicum. 3) The possibilities of the specific im-
provement of the seed value of the best clones.

Approach: 1) Analysis of the heredity of apomixy and of
sexuality. 2) Study of the quantitative genetics of Panicum species
and definition of their aptitudes for intergroup combination. 3)
Genetic processes of dormancy and their regulation.

Results: Panicum maximum is an autotetraploid, whose mode
of reproduction is facultative apomixy. The sexuality can be res-
tored in two ways: The one, starting from sexual diploid forms, by
the intermediaries of sexual artificial tetraploids and of hybrids
between these forms and the apomitic ones (the hybrids may be
either sexual or apomictic). The other, passes through hybrid
forms with another species of the group Panicum infestum, by
increase in the level of sexuality. The diploid forms and the sexual
tetraploids derived from them constitute a starting material for
production of forage plants comparable to the best apomictic ones.

SUPPORTED BY Off. de Rech. Sci. Tech. Outre Mer - Fr.

4.0055, BIOCHEMISTRY OF THE RESISTANCE OF THE
COTTON PLANT TO DROUGHT
J. BRZOZOWSKA, (1V.300.0020)

Objective: To demonstrate biochemical mechanisms, at the
cellular level, by means of which plants withstand drought. The
results should provide guidance for selection work aimed at obtain-
ing varieties that are more resistant and better adapted to the
African environment.



Approach: Cuitivation under glass; osomotic shock in po-
lyethylene glycol or drying of the soil; ultracentrifugation for sepa-
ration of the subcellular fractions; electrophoresis on gel and
chromatography (proteins and amino-acids); spectrophotometry
(gel and phenolic compounds); enzymic activity (acid phospha-
tase).

Results: Composition of the chloroplast membrane; distribu-
tion of acid phosphatase at the subcellular level; composition in
polyphenols of species susceptible and resistant to drought.

SUPPORTED BY Off. de Rech. Sci. Tech. Outre Mer - Fr.

4.0056, STUDY OF THE ORGANIC MITROGENOUS
CONSTITUENTS OF THE LATEX OF HEVEA BRASILIEN-
SIS

J. BRZOZOWSKA, (1V.300.0021)

Objective: To know the distribution of the nitrogenous con-
stituents, principally the free amino-acids, in the different com-
partments of the latex and their evolution according to different
physiological and organic variables. Their availability for the reac-
tions of biosynthesis is linked with the regeneration of the latex,
a limited factor in production.

Approach: Sampling of the latex from different clones; stimu-
lation of the trees by ethylene; ultracentrifugation to separate par-
ticular fractions; assay of free amino-acids by column
chromatography (autoanalyzer).

Results: Qualitative and quantitative differences between the
pool of free amino-acids of the cytoplasm and of the lutoids.

SUPPORTED BY Off. de Rech. Sci. Tech. Qutre Mer - Fr.

4.0057, STUDY OF THE MECHANISM OF THE COAGU-
LATION OF THE LATEX OF HAVEA BRASILIENSIS DUR-
ING TAPPING

J. BRZOZOWSKA, (1V.300.0022)

Objective: The very superficial character of the coagulation of
the latex remains unexplained. Knowledge of the mechanism of
the coagulation should enable an effect to be produced on the
duration of the flow, thus on the yield in rubber.

Approach: Sampling of the latex under oxygen and under
nitrogen. Research on the enzymes responsible for coagulation.
Study of the phenolic compounds of different compartments of the
latex.

Results: Demonstration of the role of oxygen and of nitrogen
in the process of coagulation. Fall in the polyphenoloxidase ac-
tivity under the effect of the stimulation bringing about an increase
in yield of latex.

SUPPORTED BY Off. de Rech. Sci. Tech. Qutre Mer - Fr.

4.0058, THE ROLE OF THE LUTOIDS IN THE PHYSI-
OLOGY AND THE FLOW OF THE LATEX OF HAVEA
BRASILIENSIS '

B. MARIN, (1V.300.0023)

Objective: We are seeking to demonstrate an intervention of
processes of proteo-synthesis in the labilization of the lutoid mem-
branes and in the activation of certain enzymic activities of the
lutoids.

Approach: Latex, collected in plantations after tapping, is
centrifugated: a fraction enriched in lutoids is thus obtained (dif-
ferential or isopycnotic centrifugation). The properties of this frac-
tion are then studied by classical biochemical methods (assay of
proteins, nucleic acids and of various enzymic activities, separa-
tion of molecules by gel electrophoresis, by chromatography, by
density gradient centrifugation).
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Results: In a first stage RNA (ribonucleic acid) has been
isolated from this subcellular fraction. We must now study its
nature, and in a subsequent stage, its intervention in a possible
lutoid protein synthesis.

SUPPORTED BY Off. de Rech. Sci. Tech. Outre Mer - Fr.

4.0059, ECOLOGY OF RODENTS OF THE SAVANNAH -
ADAPTATION OF THESE RODENTS TO THE CUL-
TIVATED ENVIRONMENT

L. BELLIER, (IV.300.0024)

Objective: The object of the studies undertaken is to specify
the ecology of these savannah rodents and to define their adapta-
tions to the environment of cultivated land; on the basis of the
findings it will be necessary to establish methods for controlling
these destructive rodents.

Approach: It has appeared to be necessary in order to adapt
to African conditions the trapping methods used in Europe, to
undertake a revison of the systematic classification of the rodents
of the savannah, to determine the species that is destructive in the
palm plantations at Dabou; to study the ecology of the savannah
rodents in their natural evironment (Lamto RCP No. 60 of the
CNRS) and in the Dabou plantations; to proceed to experiments
with poisons in the laboratory and in nature.

Results: At the present stage it may be considered that the
systematic part and the ecology of the species is at an end. The
evolution of the populations in plantation and the destructive spe-
cies in palm plantations determined.

The next stage envisaged will be the study of toxic substances
on the principal species of rodents.

SUPPORTED BY Off. de Rech. Sci. Tech. Outre Mer - Fr.

4.0060, BIOLOGY AND PHYSIOLOGY OF A SAVANNAH
RODENT
J.C. GAUTUN, (1V.300.0025)

Objective: To determine the external and internal factors
which govern the reproduction of a wild rodent (Leminiscomys
striatus) in a tropical climate.

Approach: This study is made with the aid of classical tech-
niques (histology and evolution of the weight of the sex organs)
and of new ones (assays of hormones). It has necessitated the
creation of a breeding unit in order to establish the duration of
gestation, the duration of the vaginal cycle and the study of pub-
erty.

Results: A general sexual cycle has been demonstrated in the
central savannahs of the Ivory Coast (region of Bouke) and a
modification of this cycle by minimization in the palm plantation
of Dabou. We have made a study of the fertility of certain species,
thanks to their breeding in captivity. We have determined the age
of puberty, after checking the validity of the criteria of age utilized
in the case of some other species in Europe.

SUPPORTED BY Off. de Rech. Sci. Tech. Outre Mer - Fr.

4.0061, BIOLOGICAL AND ECOLOGICAL RESEARCH
WORK ON THE ENTOMOLOGICAL FAUNA OF THE HER-
BACEOUS SWARD OF A PRE-FOREST SAVANNAH

Y. GILLON, (1V.300.0026)

Objective: Knowledge of the elements of the fauna and of
their relative importance according to the environment (groups of
arthropods and species in certain cases). Measurement of flows of
energy corresponding to feeding, to production and to the speed
of renewal of the insect populations
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Approeach: Quantitative samplings (cages of 1 squre metre and
of 10 sq. m.- surveys in broad daylight over 25 sq. metres). Quan-
titative and qualitative rearing . Calorimetric measurements.

Results: Inventory of the fauna with detailed study of the
juveniles {mantis species, Acridians, Pentatomidae). Annual cy-
cles of the principal groups and the principal species of Acridians
and of Pentatomidae. Characteristics of the feeding of certain spe-
cies of Acridians. Relative abundance of the species according to
seasons. Provisional energy balances.

SUPPORTED BY Off. de Rech. Sci. Tech. Outre Mer - Fr.

4.0062, BIOGENETIC STUDY OF INSECT MARAUDERS
OF COTTON IN THE IVORY COAST
D. DUVIARD, (1V.300.0027)

Objective: Ecology of the insects that are harmful to the cot-
ton- plant; mode of infestation of fields from the natural habitat
surroundings.

Approach: Study carried out in liaison with the IRCT. Trap-
ping and collection of insects in the different biotopes studied.
Meteorological and microclimatic study of the factors responsible.
These studies as a whole have necessitated the installation of a
permanent field station.

Results: Ecology of Dysderous voelkeri {(Hemiptera, Pyrr-
hocoridae). Inventory of the host plants. Annual cycle and prelimi-
nary data on the population dynamics. Physiological and climatic
mechanism of the seasonal migrations. Ecology of the aphids of
the cotton-field; seasonal fluctuations of the winged populations;
mode of infestation of the field. Ecology of the Jassidae of the
cotton-field; inventory of the species seasonal fluctuations; mode
of infestation of the cotton- field.

SUPPORTED BY Off. de Rech. Sci. Tech. Qutre Mer - Fr.

4.0063, BIOLOGICAL RESEARCH STUDIES ON MIRID
OF COCOA - DISTANTIELLA THEOBROMAE
J. PIART, (1V.300.0028)

Objective: Experimental study of the phenomena of feeding
and of reproduction of mirids. Relations between the condition of
the cacao tree and the biological characteritics of the mirids.

Approach: Continuous breeding of mirids in the laboratory.
Study of the different biological characteristics as a function of the
diet. Study of ovogenesis.

Results: Establishment of a method for rearing the insect
studied. Demonstration of the nutritional origin of the fluctuations
of fertility observed in breeding studies. Proof of the influence of
diet, linked with the phenology of the cacao tree, on post-embry-
onic development and the reproduction potential of the insect.
Study of the feeding behaviour and analysis of the phenomenon of
stenophagy. Influence of the nature of the diet on the course of
ovogenesis in the females. In the pathology department of the
laboratory, description of a bacterial disease and of four fungal
diseases affecting mirids.

SUPPORTED BY Off. de Rech. Sci. Tech. Outre Mer - Fr.

4.0064, DETERMINATION OF THE TRIBES OF ORANGE
RUST OF THE COFFEE-SHRUB IN THE IVORY COAST -
CHARACTERIZATION OF THE RESISTANCE OF COF-
FEE-SHRUBS

M. GOUJON, (1V.300.0029)

Objective: Inventory of the biological Tribes of Hemileia va-
statrix in the Ivory Coast. Evaluation of the resistance of the
cofee-shrubs intended for the replantations programme in the
Ivory Coast.

Approach: Establishment of the technique of artificial infec-
tion of the leaves of the coffee-shrub with Hemileia vastatrix.
Constitution of the collection of differential clones to facilitate
distinction between the Tribes of rusts according to the range of
disease signs obtained. Provision of incubation chambers in order
to reproduce the conditions of temperature, humidity and lighting
required for artificial infection. Collection of samples (leaves from
coffee-shrubs bearing the rusts).

Results: Generalized presence of Tribe II and detection of one
sample attributed to Tribe X.

SUPPORTED BY Off. de Rech. Sci. Tech. Outre Mer - Fr.

4.0065, MORPHOGENESIS OF FUNGI WITH RHIZO-
MORPHS AND WITH SCLEROTIA
M. GOUJON, (IV.300.0030)

Objective: Research on procedures capable of blocking the
internal mechanisms of morphogenesis of soil fungi propagating
themselves by rhizomorphs or preserving themselves by sclerotia.

Biological material: Leptoporus lignosus (K1.) Hein; Cor-
ticium rolfsii {Sacc.} Curzi.

Approach: Study of the morphology of the hyphae obtained
in pure culture. Demonstration of the existence of two different
states: thallus A and thallus B for L. lignosus and lateral filaments
and leader filaments for C. rolfsii. Study of the physiological apti-
tudes of each of these two states. Research on the morphogenetic
factor; experiments with cuttings and with grafts.

Resulits: Isolation of the morphogenetic fac