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PREFACE

This report gives a technical and detailed account of
the activities of the WARDA Research Department between 1978
and 1982, after the 1978 First Quinquennial Review. The report
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is primarily meant for the perusal of the Second Quinquennial

Review panel and discussion with WARDA staff.

The report gives background on the structure and
acdininistration of the Researcn Department and suggestions for
internal changes. The relationship between research and other
programmes, national programmes and international institutions
is discussed.

In developing plans for the future, the Ffesearch Decpart—-
ment has taken cognizance of the fact that a number of projects
which had been identified and planned still await implementation
because of financial limitations. They were also aware of
the fact that funding sources for international research are
currently very scarce. Conscequently no major proposals have
been made that will make substantial changes in the overall
budgeting. Savings might be made with the rcdeployment of
certain research staff from headquarters as also there is an
\obvious need to improve the quality and scope of research at
theu'Special Research Centres with additional support. There
is nced to create greater impact of the sub-regional programmes

at national levels.

It is recognized that for the Research activities to
be successful and to make the necessary impact on rice production
in the region, there has to be a long-term and committed financing.




RESEARCH COORDINATION

It consists of the following:
1) B.A.C. Enyi, Ph.D. as the Director of Research;

2) G.A. Paku, Ph.D. as Agronomic Statistician; and

3) G. Varango, B.Sc., DPLG, as Architect.

Management:

WARDA's Research Department is the largest and one of the
four departments of the Association; the others are Finance
and Administration, Training and Development. The Department's
Director, who is directly answerable to the Executive Secretary
and his Deputy, is assisted and advised on research programmes
by a core of scientists located at the WARDA Headquarters.
These scientists who constitute the Technical Support Services
provide leadership to the special research projects. Major
technical coordination of the activities of the Department
is provided by them. The greater part of the Department
is situated in the field at two levels:

The special or regional research projects which

constitute multidisciplinary teams for research on
specialized types vof rice culture, i.e. mangrove rice at
Rokupr, Sierra Leone; irrigated rice at Richard Toll,
Senegal; deep water and ficating rice at Mopti, Mali.
WARDA also makes a modest contribution to the upland
rice improvement programme at Bouake, Ivcry Ccast through
the location and support of a breeder to the rice
research programme, The Bouake station has more

recently been upgraded into a fully fledged WARDA

regional special project for upland rice.
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L dii) The sub-regional centres with headqharters at Banjul

for Zone 1 to serve Mauritania, Senegal, the Gambia

and Guinea Bissau; Conakry for Zone II to serve Guinéa{
Sierra Leone and Liberia; Bobo-Dioulasso for Zone III

to serve Upper Volta, Ivory Coast and Mali; Accra for
Zone IV to serve Ghana and Nigeria; and Niamey for Zone V
toc serve Togo, Benin and Niger. These sub-regional
centres arc designed mainly to disseminate WARDA findings
and information emanating from the Secretariat and the
Special Research Projects, International Centres, other
institutions as well as WARDA Memher Countries; to assist
the Member Countries in improving their research capacities
and to help cdevelop gocd werking relationships between
WARDA and its Member States. '

The WARDA research programme gets its overall administra-
tive supp2rt from the Department ¢f Finance and Administration
and every effort is made to integrate its activities with those

of the Training and Development Departments.

Functicnally, the Research Programme is fully integrated

(Figure 1.1) with the following main compcnents:

i) The Research Director has overall responsibility
for the various aspects of the programme and is directly

responsible to the>Executive Secretary;

ii) each Special Research project has a team lecader who
is directly answerable to the Rescarch Director;

iii) the Sub-regional Coordinators direct field activities
at the netional levels; they are directly responsible

to the Director of Research;

oo/ e e :
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active linkages with international institutions are

maintained;

linkage between the special research projects and national
research activities are fostered by the team leaders
cooperatively with the sub-regional coordinators and

national scicentists;

working relationships among the special resecarch projects
are maintained by direct c¢intact among subject matter
specialists in each field and by exchange of visits;

narmcnization of the special research activities with
naticnal research of host countries and cooperation
with .aational institutions in the transfer of technology

acquired;

organizaticn of WARDA seminars, workshcps, regular visits
of WARD@ staff to naticnal projects and participation

in national research meetings; and
assistance in organizing meetings of the WARDA statutory
bodies, i.e. Scientific and Technizzl Committee (STC)

and Governing Council (GC) Meetings.

rfuture Plans:

Structural changes have becn suggested. It is now proposed
to divisionalise the WARDA research activities so as to faci-
litate and improve intra-departmerntal communication. The
proposed restructuring of the Department and re-deployment
of the scientists ‘'in the Department are as fcllows:




~~ The Director of Research is the overall head of

the Department and also head of the Research Coordiﬁation

Division.

The Director of Research is to be assisted at Headquarters
by four senior scientists who will form the Technical
Support Division: |

Plant Breeder

Agronomist
'Crop Protection Specialist
Agronomic Statistician )
- The Division is to be headed by the most senior of these
| scientists and he will be responsible to the Director

of Research,.

The four scientists that will be assisting the Director
will also be responsible for backstopping the Special
Projects, National research and WARDA Sub-regional acti-
vities. Mcre emphasis will be placed on the backstopping
of national research programmes. '

With the retenticn of fcour senior scientists at
Headgquarters, the two pathclogists cculd be re-deployed:
The Senicr and Associate Plant Pathologists can be assigned
tc Bouake and Mcpti respectively. These positions are
currently baing funcaed oy thce CGIAR.

The Agro-Statistician who is presently located under
Research Coordination is te be transferred to the Technical
Support Division. He would devete more time in direcct
support to national activitiéé in planning trials and
analysing the results. With this, the Statistician
will require technical personnel support,
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The Sub-regional Coordinators will come under Research

Coordination Division and will be respeonsible to tha
Director of Research. The Assistant Sub—}egicnal Ccor-
dinators, insteadvof being located at sub-regional offices,
will now be distributed to the countries in each zone,
depending on the size of the countries and area under

rice cultivation in that zone. In this way, there will

be wider coverage at reduced cost.

The other divisions 0f the Department are tihe fcur
Special Projects. Since each special project centre
is headed by e qualified scientist, cecach project can
be regarded as a Division, headed by a Team Leader who
is directly responsible to the Director of Research.

The re-organised organigramme is shown in Figure 1.2.

Coordinated Trials:

Since the last Quinqueninial Review, a number 0f changes
have been mace in the ccordineted trials. The cocrdinated
varietal trials were re-classified in 1980 to reflect more
realistically the vast climatic ané ecclogical conditions
affecting each tvpe of rice procduction. The detaiis are con-
tained in Table 1.1.

The number of coordinated trials to be conducted each
year has been consolidated at 224. 1In 1978, 251 trials were
planned out of which 119 were successfully conducted (Table 1.1).
For 1978 and 1930, 237 trials were plannec assuming a minimum of
10 percent failure. Of these, 177 and 131 respectively were
successful. The number of planned trials in 1281 was reduced to

215 due to elimination of plant protection trials. This numbper -
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Table 1.1 Number of Coordinated Varietal Trials (including

IET) and Plant Protection Trials conducted in
Various Years ‘ 1978-1982

1-

NUMBER OF SUCCESSFUL TRIALS

TRIALS 1979

Varietal Trials 100(195)* 140(195) 114(215) 123(215)
Plant Protection Trial - - - -
Herbicide "~ 9(29) 19(22) 17(22)

Insecticide 10(27) 18(20) -

119(251) 177(237) 131(237) 123(215)

Percentage of
Successful Trials 74%

* Number in parenthesis shows the number of trials planned.




was further reduced in 1982 to 201 due to elimination of

some unsuitable sites.

More recently, certain changes have been proposed primarily
to distinguish the strictly upland rice which grows on freely
drained soils from other types. Upland rice culture is further
classified into two types - short and long rainy seasons.

Under these categories, monomodal and bimodal conditions are
further distinguished. Rainfed lowland conditions which are
often described as hydromorphic are classified separately.
Neep flooded rice is distinguished into shallow flooded and
deep flooded. A set has been included for the cold tolerance.

The new classification as well as <the trizls sites are shown

in Table 1.2,

Special Research Projects:

Considerable progress has been made in this area as
reflected in the results prescnted in Chapters 3 to 6. The
Team Leaders are now funded by the CGIAR based on the recom-
mendation of the first Quinquennial Review panel. The Team
Leadei for Bouake has only been recently appointad and that
for Mopti, only identified. New programmes have been intro-
duced and new staff recruited. However, work at Mopti has
been affected over the past three years by drought. There
is a neeé to improve water supply situation on the station
in order to prevent future failures of expecriments. The upland
rice project locataed at Bouake, Ivory Coast, has been finalised,
and WARDA is now sceking funds for the full implementation
of the preject.
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Table 1.2 - Proposed Re-Organization of thevCoordinatedSQériety Trials

I. Strictly Upland - One short rainy scason (Short Duration)

Zone : Sapu (Gambia), Sefa (Senegal), Contuboel (Guinca Bissau).
Zone : Sikasso (Mali), Farako Ba (Upper Volta).
Zone : Mokwza . (Nigeria). |

Zone V- : Lama Karea (Togo), (Benin) .

II. Strictly Upland - One long rainy scason

a) Short bDuration

II : Man, Odienne (Ivory Coast), Suakoko (Liberia), Rokupr

(Sierra Leone).

Medium Duration

I1 : Guekedou (Guinca), Rokupr, Kenems (Sierra Leone),

Suakoko (Liber "a), Man, Ocdienne (Ivory Coast).

IV : Onne (Nigeria).

Strictly Upland - Bimcdal rainfall

Short Duration (Sowing in lst Season, heading in 2nd Season)

III: Bouake (Ivory Coast).

IV : Nyankpala (Ghana) + cther sitcs.

b) Medium Duration (Sowing in 1st Season; heading in 2nd Season)

Zone III: Bouake (Ivory Coast).
Zone IV : Nyankpala (Ghana) + other sites.

Zone V@ Sotouboua (Benin).




Table 1.2 cont'd 1 - 11

c) Short Duration (SoWing and hecading in 1lst Season

II : Gagnoa (Ivory Coast)

IV : Ibadaen (Nigeria)

Medium Duration (Sowing and heading in 1st Season

IV : Ibadan, Ikecnne (Nigeria).

Irrigated Short Duration

I : Kaedi (Mauritania), Contuboel (Guinea Bissau), Djibelor

(Senegal), Sapu (Gambia).
(To be decided).

Kogoni (Mali), Velley du Kou (Upper Volta), Korgho
(Ivery Coast).

Badeggi (Nigeria), Bende (Nigeria), Kpong & Tono
(Ghana) . ’

Libore (Niger), Diakessa {Niger).

Irrigated Medium Duration

As above, plus the following:

Dabou (Ivory Coast), San Pedro (Ivory Coast).

V : Mission Tove (Togo).

IV : Kpong & Tono (Ghana).

Mang_z:ove

I : Jenci (Gambia), Djibelor (Seriegal), Caboxanque (Guinea
Bissau) . ’
II : Rokupr (Sierra Leone).

IV : Warri (Nigeria).




Tabie 1.2 cont'd . 1 -12

VII. Shallow Flooded (20cm-50cm)

zone I : Jahali (Gambia), Djibelor (Sencgal).
Zone IV : Birnin-Xebbi (Nigeria).

Zone V : Kolo (Niger), Grand Popo (Benin).

VIII. Decep Flooded (50cm-80cm)

ZOhe I : Jahali (Gambia), Djibelor (Scnegal).

" Zone III: Sikasso (Mali).

Zone IV : Benin-Kebbi (Nigeria).

Zone V : Kolo (Niger), Grand Popo {(Benin).

IX, Floating
Zone III: Mopti (Mali), Gao (Mali).

Zone IV : Birnin-Kebbi (Nigeria).

Zone V@ Diakena (Niger).
X. Cold Tolerance Trials |
Zone I : Fanaye (Senegal)

Zone III: Kogoni (Mali), Ouagadougou (Upper Volta), Valley
du Kou (Upper Volta).
Zone IV : Sokoto (Nigeria).

Zone V : Keclo (Niger).

XI. Rainfed Lowland Trials

Zone I : Sapu (Gambia), Djibelor (Senegal), Contuboel (Guinea
Bissau).
Zone III: Banfora (Upper Volta), Nianai (Upper Volta).

Zene IV @ Nyankpala (Ghana).

Zene V¢ Musuru (Benin), Sotouboua (Togo).

oo/
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On-Farm Trials and Technology Transfer

In an endeavour to systematise and hasten the transfer
of technology at the farmers' level, the Research and Develop-
ment Departments togather set up a Technology Assessment and
Transfer programme (TAT) which tests production packages and
ensures that results obtained by WARDA can readily be transferred
to and utilized by the farmers. In this regaerd, all the special
research projccts except Bouake now have economists and/or
extension liaison scientists who together with research staff
uncdertake farmers field trials, with farmers' participation.
The Rokupr and Richard Toll projects made considerable progress
in this area. Efforts arc becing made to cxtend these activities

to Moember Countries not hosting the special research projects.

With respect to the coordinated activities, on-farm
pre-cxtensicn trials are being concducted in most countries.
Most of these triels arce on varietics, but fertilizer and her-
bicide trials have been ccnducted in a few countries. The
conduct of these trials has 1led to the adoption of several
varieties for p.oduction in several WARDA Member Countries
as rencrted individually for cach country in Chapter 7. The
introduction of the single-axle tractor on the mangrove swamps
in Sierra Leone has created tremendous interest among farmers
fer its contributicn to labour saving in laud preparction and
in weed contrel. Farmers are now being crganizoed to use these
tractors and other techniques, i.e. fertilizers and varieties

on large production scale.

Support to National Activities:

WARDA nas, over the last five years, implemented this

through its sub-iregicnal research programmes., As in the previous

e/ e
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Quinquennial Review, emphasis hes been placed primarily on
training of naticnal scientists and the supply of limited
cquipment for use in their natidnal raescarch activities. Limited -
financial support has also been given to worthy rice research
programmes in Member States. Unfortunately, the shortfall

in' financing has limited the impact of this activity.

Infrastructural development programmes were uncdertaken
in Guinea Bissau, Benin, Mauritenia and Togo. WARDA also continued
tc be involved in developing national research strategies as
well as getting its scientists both at headquarters and in
the field in pre-feasibility and feasibility studies in Member

States.

Details of support to national research and its impact
varied from ccuntry to country and these are reported individually
in Cheapter 7.

Eggging: .

Funding fcr the rescarch activitices has come from three
sources viz. CGIAR funds (Table 1.3); bilateral funds {(Table 1.4)

and WARDA Special Fund.

Tne CGIAR funding grew ircm $5m for the pericd 1973-
1978 to $13m for the period 1979-1983. The CGIAR members which
contribute to WARDA budget are West Germany, Sweden; Netherlands,
Canada, African Development Bank, IFAD, Japan, France, Nigeria,
Belgium and OPEC.

The specicl projects are funded bilaterally and currently
by donors which include USAID, CIDA, IDRC, Overseas Development
Administraticn of the United Kingdum, Saudi Arabia and WARDA

Member Stetes.

oo/




Table 1.3 - CGIAR Funding of the WARDA Research Activities
- - . . R ($OOO) .
1979 1980 1981 1982 1983 1984%*
Research Coordination 467 =~ 572 - 619 605 687 754

Technical Support C
Services 370 700 592 789 780 910

Sub-Regional =
Coordination 883 1079 911 1137 1117 1285

Administrative :
. Support 350 417 285 347 371 443

- TOTAL 2070 - 2768 2407 2878 2955 " 3392

* Proposed
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Bilaterél'?unding of the Special Pfojects

Table 1.4
($000)
’ Q-r,’-“;"'\ :
H ;-\.
.
Lo
boog
5/ ’ s
1978 1979 = 1980 1981 1982
Mopti 308.5 461.2 486.3 529.6 812.7
Richard-Toll 54.3 402.4 425.8 556.D 468.6
Rokupr’ 273.5 379.4 © 480.4 276.2  932.9
Bouake 26 - - 100.0 316.1
TOTAL 662.3 1243.0 1392.5 1461.8 2530.3
i
p




Training:

During the last five years, training trends chéhged con-
siderably from those during the first Quinquennium. Growing
numbers of staff have undergone or are undergoing higher degree
courses overseas and locally. This training is essential to
strengthen and improve WARDA rescearch output.

The CGTAR continued to fund the field assistant training
course, but during the period under review, also funded the
training of research assistants at the WARDA Training Centre.
This latter training of both WARDA and national scientists
has helped to raise the quality of the WARDA coordinated trials
in several countries and hopefully, will make positive contri-
bution to research at the national level. ‘

The training of national scientists is organised and
-executed by the Training Department. A summary of participants
attending WARDA training courses per country between 1973 and
1682 is.presented in Table 1.5.

Internaticnal Linkages and Support Mechanisms to National Programmes

a) - Support Mechanisms

WARDA activities can be interrelated with the International
Programmes as well as the various national programmes of the
WARDA Member States. The following are the most important

elements of these interrelationships:

a) WARDA Headquarters should pe essentially, a coordin-

ating centre for regional research activities;

b) its field research activities which constitute cooidinated

and on-farm trials of various types under varying ecologies
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should receive technical or babkstopping support in

the following ways?

i)

ii)

iii)

i

!!
il

'

througnh the four regional research programmes each
specialising in one form of rice cultivation (mangrove,
rainfed, irrigated, d=ep water/floating): the
activities at these centres should also be coordinated
and the results of their research which are partly

. adapted from international programmes, fed into

the regional coordinated trials; these programmes
should be developed and reviewed yearly with the
participation of the international centres and

national scientists;

through a technical services division located at
Headquarters: it has laboratory facilities for sced
services and a nursery-farm for large scale introduction
of materials from abroad; for screening activities;

for monitoring pest and disecese incidence in West
Africa; nomination of varieties in consultation

with national scientists and international insti-
tutions and distributing seed for testing at various

locations, which is working very well now;

through active linkage with international and other
national institutes heving strong programmes on

rice i.e. IRRI, IRAT, BRRI, ICAR, IITA, CIAT, etc.
there should be a constant two-way contact betwecen
WARDA Headquarters and these institutes on a2ll aspects
of rice work i.e. research, training, gcermplasm
collection and exchange; sceminars and conferences,

exchange of rescarch results and cother publications,

etc.
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A procedure has already been established but should
be strengthened to extend these linkages to the national programmes
and enable them to successfully participate in tne regional
trials; to readily provide the necessary feedback to the inter-
national centres through WARDA and to strengthen their research

activities along the following lines:

i) through sub-regionalisation, the sub-regional coordinators
contribute to the rice research activities in the
countries in which they are located;

the regional coordinators should assist in developing
research services at national levels; these activities
should be backstopped by the four regional research
projects and ccordinated by Headquarters;

the sub-regional programmes should provide support
for the field activities of the special rescarch
projects; and

WARDA Headquarters should maintain direct contact

with Member States inspite of the sub-regional centres.
This is generally in organizing workshops and seminars;
revicew meetings; training programmes; supply of
experimental equipment and maintaining the active

interest of Member States in these activities.

These interrelationships strengthen naticnal research
activities through (i) developing research programmes and infra-
structure; (ii) trainring of personncl for the coordinated trials
and regional research projects associated with the respective
national programmes; (iii) funding the ccordinated trials,
assisting with the trials and ensuring that these trials are

run directly by the national research c¢r extension services

e/ o
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with only assistance from WARDA staff; etc.

Reciprocal Responsibilities

The effective implementation of these interrelationships

will largely depend on the International Programmes,_és well
as the Regiocnal/National Centres discharging certain responsibilities.

A. Requirements cf the international centres:

strong inter-disciplinary research;
adaptation of results through feedbacks from regional
programmes;

support to regional programmes through:

i) staff training
ii) backstopping research activities through consultation,
reviews, etc.;
iii) international seminars;
iv) developing research programmes; and

v) supply of rescarch materials and information.
Requirements of the regional/national centres:

Maintain active communication with other centres;
establish jointly, strong feedback mechanisms;

provide facilities for short-term research workers from
the international centres; and

supply of local germplasm and other matcrials for scien-
tific research at the internaticnal centres.

Finally, this system of linkages has the following main

acvantages:
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it makes research less expensive at all levels;

it tends to clearly show the role of the international
centres as against the regional and nétional programmes
"both in terms of division of labour and the type

of research that is required - this prevents

unnecessary duplication and rivalry;

grouping countries with similar background cnables
them to work together at technical, social and politiceal

levels for mutual benefits;

it has greater propensity in mobilizing local

regources;

the use of localised organizations generates political
geodwill and enthusiasm amceng local scientists;
compared with the direct management by foreign
institutions, this system would tend to be more

permanent;

it establishes definite lines of communication and
exchange of materials and information at all levels;
similarly, it facilitates international allocation

of funds for resecarch; and

simple, adapted trials conducted in several places
uncder one coordinating regiocnal unit produce quicker,
more reliable results that c¢could have a direct impact

on rice production.

The primary gocl of the WARDA eifort is to generate
at national levels a genuine need and consciousness of utilizing
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aveilable research information effectively, a2t @ minimum cost.
To motivate national research aond development activities and

to gracduclly adopt a viable and cconomic approach to a West

African Rice Production Technology.

b) Collaborative Activities

WARDA has over the years develcped collaborative research
programmes and other working relatichships with many national
and international centres and institutions. Highlights on

some of the current ones are given below.

Catholic University - Louvain, Belgium (UCL)

The agreement between UCL and WARDA is to study the
usc of Azolla and blue-green algae as & source'of nitrogen
for rice production. Trials have been conducted at Suakoko
and Rokupr but the main project site is at Fanaye, Senegal.
The Belgium Government provides funds for the Azolla procject.

International Centre of Insect Physiology and Ecology (ICIPE)/

WARDA Cocperative Programmes on Lepidoptercus Rice Stomborers

WARDA and ICIPE (located in Nairobi, Kenya) agreed to
undertake collaborative research work on rice stemborers.
The excellent facilities available at ICIPE were to be utilized
in implementing the more basic research portion of the project
wnile WARDA would carry out the applied and field sturlies.
This joint projcct intends to encourage collaboration among
the two instituticons for mutual benefit. However, lack of

funds has delayed implementation cf the project.

VAT
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International Rice Research Institute (IRRI)

Since 1973, IRRI has been supplying WARDA with lines
‘and varieties for tests. In 1974, WARECA and IRRI reached a
formal agreement to take an active role in the International
Rice Testing Programme. To further strengthen the linkage
between WARDA and IRRI, late in 1978, IRRI posted a liaison
scientist to Africa based at IITA but with major commitments
to the West African region. Other areas of collaborative efforts

are in training and monitoring tcurs, meetings and conferences.

Project on Bird Control

A joint project involving WARDA, OCLALAV, CILSS and
the River Basin Authorities of Senegal, Chad and Nigeria was
formulated for the control of grain-cating birds ¢f rice.
The project document was finalised at a meeting in Dakar in
December, 1980, and for this project, the regicn was divided
into four zones representing diffcerences in ecologies and species
of the grain-eating bird pests. The UNDP has provided funds
for this project and the first phase of it which is training
will be implemented this year.

WARDA Collaboration with CICP in its Programme on Integrated

Pest Management

The prcgramme included a variecty of rescarch, training,
extension and farmer demonstration activities in the representative
rice agro-ecosystems. WARDA CICP/USAID co-sponsored a course
on Integrated Pest Management in Rice in West Africa in Fendall,
Liberia in January, 1982, Twenty-cight participants drawn
from all cver West Africa took part in the training. Collabor-
ation with CICP continues and it is hoped that through this
activity, pest control in rice in West Africa wculd be gradually
established on sound ecolocgical basis.

oo/ e
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Internaticnal Fertilizer Development Dentre (IFDC)

WARDA and IFDC have agreed on a cooperative prcgramme
of rescarch on rice fertilizers with respcecct to crop production.
Between 1980 and 1982, IFDC supplied a number of new nitrogenous
and phosphorus fertilizers for testing under iron toxic and
swamp conditions in Spakoko, Liberia. This work will be extended
to the Richard Toll and Rokupr projects under irrigated and
mangrove swamp conditions respectively.‘ The agrcement with
IFDC is a continuous cne in which nitrogenous and phosphorus

fertilizers will be received for field testing.

International Institute f Tropical Agriculture (IITA)

For the purpose of promoting greater professional collabora-
ticn between IITA and WARDA the two parties reached a mutual
agrecement in 1978 by which an IITA liaison scientist was stationed
at WARDA Headquarters. The agreement nhas becn rencwaed a few
times and it is still in force. The ccllaborative activities
include exchange of genetic materials, training programmes,
collaborative trizls, joint menitcring tours and attending

cach other's cenferences.

Seminars, reviews and Workshops

The Second WARDA Rice Workshop was held in Hiceria in
1976. The focus was con the lcng term strategy for the transfer
of technology in rice procduction throughout the West African
region. The important rolce WARDA has to play in this regard
was well emphasized. Participents included delegates from
14 Mempber Countries and WARDA staff, totalling 55.
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Seminars on Bird and Rodent Pests of Rice in West Africa,

Monrovia, Liberia, - June 20-23, 1979

The seminar, which was described as technical group

discussion, had the objective of seeking expert advice in

identifying important areas of research on the managemeit of

bird and rodent pests of rice in West Africa and to  formulate
a project on the same. It was attended by delegates from
OCLALAV, UNDP, ORSTOM and ODM.

The presentation of technical papers and discussions
that followed enabled exchange of a great deal of valuable
and up-to-date information on several relevant aspects of bird
and rodent pests of rice in the West Africa region. This led
to iduntificaticn of distinct areas of activity in the propésed
WARDA research project on the management of bird and rodent

pests of rice,

Seminar on Integrated Management of Rice Diseases and Insect
Pests, Bobo-Dioulasso, Upper Volta,in 1979.

WARDA sponsored a seminar on Integrated Management of
Rice Diseases and Insect Pests at Bobo-Dioulasso, Upper Volta
in 1979. The objective was to explore the status of rice pest
problems in West Africa, review current approaches to pest
centrol, and to examine the status and prospects of rice integrated
pest management. About 50 scientists representing the naticnal
institules of the WARDA Member Countries, internaticnal organi-
zations, privete companies and WARDA participated in the seminar.
This was the first international technical meeting to address
the integrated management problems of rice diseases and insect

pests in all WARDA Member Countrics.




27

At the seminar's plenary saéssion, the participants developed
reccommendations in support of the formation of an Integrated
Pest Management (IPM) project for rice in West Africa., They
recommencded that the regional IPM programme be coordinated
by WARDA and that WARDA takes the initiative to develop the

programme’'s plan of operation.

Workshop on Environmental Constraints on Rice Production in

West Rfrica, 1980, Banjul, Gambia

Participants at this workshocp were r‘epreséntatives from
WARDA Member Countries as well as delegates from international

organizations and WARDA staff members.

‘The participants discussed the status and progress made
in upland rice cultivation in Member Countries as well as tech-

nical and cconomic realities at the regional lcovel.

Workshop on WARDA Upland Rice Research Pclicy, Monrovia, 1981.

Following the recommendaticns of the Scientific and
Technical Committee and with the approval of the Governing
Council at its Tenth Session in Banjul {Gambia) in December,
1980, a workshop on WARDA Upland Rice Research Policy was held
in Monrovia, Liberia from 13-15 May, 1981, Participants at
the workshop were representatives from almost all WARDA Member
Countries as well as cdelecgates from international organizations
and staff members from WARDA Headquarters and sub-regional

cffices.
The participants discussed the situation and progress

made in upland rice cultivation in Member Countries as well
as technical and economic realitices at the regional level.

eoi/oen
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Three work groups formulated detailed development strategies

and objectives in the following areas:

a) Varietal imprcovement of upland rice cultivation
in West Africa.

Agronomic research on upland rice and cultural

techniques in West Africa.

c¢) Disecases, insect pests and weed control in West
Africa.

8

Upland Rice Workshop, Bouake, Ivory Coast, October 4-8, 1982

This workshopn was sponsored by IDESSA, IRRI, IRAT, WARDA,
IITA and CIAT. Participants were drawn from scientists involved
in upland rice research in Africa, Latin America and Asia.
The objectives of the wceritshop were:

tc assess existing knowledge of upland rice and
progress in upland rice improvement;

tc review research on upland rice, with emphasis
on upland rice environmental factors and the limi-
tations they impose on improvements in yield; and

to develop appropriate collaborative prograinmes
to accelerate progress in the prcduction of upland
rice,

The workshcp emphasized the need for WARDA amongst cther

things to intensify its programme on upland rice in West Africa.
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In-House Review )

The second In-House Review was held in 1980 in Freetown,
Sierra Leone. It critically discussed research activities
of the WARDA professional staff. Areas covered were research
work at Headquarters (the Seed Laboratory and Seed Nursery
Farm at Suakoko), the Special Research Projects,and Research
Coordination in the five sub-regional zones.

A similar review was held in Bamako, Mali in 1981.
The review dealt with the impact of the WARDA Research activities
on regional rice research and development, detailed review
of programmes and methodology, and a review of WARDA research
structure, objectives and relationships with other WARDA
activities, among other things.

Annual Rice Review Mceting

WARDA hosts an annual rice review meeting at the Headquarters
in Monrovia, Liberia. The proceedings of the meeting include
WARDA Research, Development and Training programmes as well
as country rcports on national rice activities. Participants
are drawn from WARDA Member Countries, international institutions
and WARDA staff. The meeting offers opportunity for mcaningful
interaction between WARDA and Member Countries' scientists

and activity plans are set for the current year.
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WARDA GERMPLASM PROUGRAMME

Scaff: A. 0. Abifarin

In 1976, WARDA, IRAT, IRRI, WARDA Mempeirr Slates and

Tanzania arrived at a collaborative uncerstanding for germ-"

plasm collection in Africa.

Following tihe series of meetings in 1975 and 1977
on germplasm work in the region, WARDA initiated its germ-
plasi programme. Initial activities included (s) thé com-
pilation of information from memder staces on the status of
rice geirmplasm collection in the region; (») maintenance of
a worlking collection at thne seed labora:or';‘(dj‘receiving

samples of collections fiom IITA ancé IRAT/ORSTOM.

In September, 1978, following a wilateral memoiandum
of agreement vetween IITA/WARDA (IITA/WARDA, 1977), an iITA/
WARDA Liaison Scientcist was placed atc WARDA. liec assumed,
among other ducies, tne responsibilicy for the WARDA germplasina

programme.

1. Objectives of tne WARDA Germplasm Programne

The main oojectives of the gormplasm programne arc:

(a) to extend logistic or administrative supporc
to 1IITA, IRAT and IBPGR, IRRI etc when necded
for germplasm collection, conservacion, evalu-

ation, utilizaticn end training in WARDA region;

to evaluace in cooneratcion with IITH and IRAT,

African rice germplasi collected;

o maintain collections in a medium—Tteni

facilities;
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to encourage in whe region the utilization of

the collzcted germplasng

to collect in certain oy arcas in West Africa;

to maiic available any of cthe cultivars in
WARDA germplasm banli to any requesting scientist

or institution.

2. Germplasm Bank

The construction of the germplasm bank started in’
1979 and walik-in coolers installed in 1981. There are two |

uniics of comvinad volume of 59m3,

Thce germplasm bani when fully funccional will nave
capacity for aboutc 12,000 accessions uncer the editm tord
storage. A unitc will be made availavlce foir prescervatcion of
500 - 1000 gm of all important cultivars recoaucnded in

West Africa.

Funding

———

The germplasm programme is a componenc of the WARDA
technical support services whicir is funded througn unc. CEIAR
BY IFAD. Tic IITA pays the szlary ana other benefits of the
Liaison Scicntist while WARDA »ays his post adjustment and

otheir benefics.

Gerwplasm Colleccion Activitiaes

WARDA hzas given administrative support to ORSTOM/
IRAT in their collections in the i'cgion. Besides. joint
expeditions with IITA, WARDA cssisted IITA in thelr collection
in the Gambia. WARDA suppnoircs the IBPCR »rogrammnes in the




region, c¢.g. collection and training activities.

WARDA Spccial Researcn Projects at Mopti, Richard-
Toll and Roiiupr collect cultivars. Samples of <their collections
are maintained undceir the medium term storage at Fendall,

Monrowvia.

Collections werc made in Mali and Nigeria in 197¢
througn the help of consultants made available co WARDA as a

special assistcance by the Indian Council of Agricultural

Researcn. The collections in Nigeria were in part, a joint,
o€,
'y

effort between IITA and WARDA. About 560 different spbcies

@ro collectea.

Collcction by IITA and IRAT/ORSTONM

WARDA has rcceived a total of 1057 accessions from
IITA and about 700 accessions from IRAT/ORSTOM.

Evaluatioun,

Eacn yecar, sawmples of che collection are multiplied
and evaluatca under non-toxic soil conditions. A total of
1103 accessions have been replanteda for rejuvenation, multi-
plication and evaluation. Data cullectcd are bHeing stoced

on compucer.

Conservation

Samples arc curently storcd in bottles. After the
installation of the special drying cgquipment and reduction
of the relative humidity, it is hoped that +the samples will
be conscrved for o period of 20 - 30 years.
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Benefits to Meuwber Scates

\
i

Thezbenefits of any germplasm programne may. oe
classified intc present, immediate future (next 2 - 5 years)
and the far distant futurc benefits. In general, “he long
term benefit (preservation for posterit ) is the main reason

for which a germplasm progiramme exists.

The present and immediate future benefits depend on
the strength of varietal improvement programmes in the region.
There are many traits recognized as a result of evaluation of
the different collections both at the headgquartcers and at the
special rescarch projects. These are veing oxploited for
hyvridization or direct scleccions for variccal developncent.
Aftcer the computcirizaticn of the collections, informacion on
their tiraits will be made availanle periodically to researchesrs
in and outside thae regiun.

Future programmnme

The various aspoects of the activities described abcove
will continue andé de stiroengthened. These include collection,

conservation, <¢valuation, utilizaticn and computerization.

There will be special emphasis on the reduction of
sced moistuire contceont from the present average of 12 - 14%
to 6 - 8%. The availability of mere laberatory woriiing space
in future will contribute towards tchis goal.

There is a need te have at least two full time tecn-
nicians to assistT in the different aspects of the prograume.
Present funding difficulties heve made this impossible wp

till now.
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Cullcctions will be made in some areas where neither .
IITA nor IRAT/ORSTOM has collcected. Samples of collections
made by national programmes as well as all African ccllections

with IRRI will be procured and-stored.

International collaburation with IBPGR, IITA, IRAT-,
ORSTOM and IRRI will be maintained and strengthenced.

RS

/i
,Ji/f ) o . . S IR

fola
e - ®




2.7

SEED _NURSERY FARM

Backgﬁound

_ The Seed Nursery Farm (SNF) 1s located at Suakoko,
180 km from Monrovia in leeria.' The ﬂarm was starLed in
1976 with two hectares of 1r;1gabed land developud from an
inland swanp.  The experimental area has been giradually
increased to apout five hectares; four hectares of lowland and
one of upland. The area is adequaté for the'breSent'need
and can be increased if needed . The Seed Nu%se:y Farm buil-
ding arca and ficeld arca nhave been p"ov1d G by the Cenc:al
Agricultural Research Inscitute (CARI) of Liberia. .The areas
were developed by WARDA, A

The SNF is a component of the Technical Support
Services of the Research Department of WARDA and its activities
are integrated with thosc of the Sced Lavoratory. SHF is
funded by IFAD through the CGIAR. h

Objectives

The major objcectives of tTthe SNF are as follows:-

1. Introduction of rice varicties and brecding lines
from International Institutus and national

programmes uhroughouc the world.

2. Screcning of introducced materials for desirable
plant type, height and aPChluGCCUng Giscase and
insect resistance, cole rance to soil problems,
droughp uoletgancc (uplana), sultaslg maLurluy,_
grain quallty, gpaln yield and general adapta-

bility.
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Monitoring nerformance of elite lincs anéd varieties.

Seleccion of promising lines and varieties for
the Initial Eveluation Tests (IETs), Coordinated
Variety Trials (CVT) and the activities of the ..

Special Reswearch Projecis.

Seed increasce of selected .varieties.
Maintaining seeds of promising varieties.
Composiiion of IETS and CVT.

. To develop appropriate productcion packages . fon .

upland and inlancd swamps.

- To develop management gractices for iron toxic

swamps..

To »nrovide professional and technical support to
the WARDA special research projocts, subregional®
coordination. and national »rogramaes.

Collaboration witn Development Departientc in
Technology Assessient and Teansfer (TAT) pro-

gramme .

To assist in training of rice scientist and

technicians.

Infrastructural Dewvzlopinent

One laboratory-cum-office building, ong ‘ool nouse
and threshing floor providé'tne infrastructural facilities.
The laboratory is equipéd witn a sainple dryer, weighing
scales,moisture tester and laboratory tools. Temporary
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seed storage facility also ex1sus._ Tne.farm has one tractor,
two power tillers and othe; farm bOOlo. Irrigation water is

supplied irom a neairby dam throughout the year.

Staffing: The following stvaff are attached to the SNF:

Professional

1 Rice Breeder - since.1976

1 Agsociate Rice Breeder - from 1980 - 1981, position
~has been frozen since 1982 due to lack of ftmds

1 AgrOﬁom;st - lrom 1981l.

Geneiral Service

Senior Field Technician - since 1975

o~

5 Field. Assistants: 1 since 1977, 1 from 1978 and

3 since 1930 ( 1 located at Richaird-Toll for sced
.Incrpase programme) , o : C
Clerk/Typist’. | |

Laboracory Attendant

Driver

SR N S

Tractor Driver

- Labourers

The pathologist, Entomologist and the IITA Liaison

Scientist (ggrmplusm) use tne. SNF faClllule fOL their fiegld .

=xoer1nem:s .
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Varietal Introdustion and Improvement Activities
Staff: M.A. Chouchury

Introduction and testing done since 1973 are shown
in Table 2.1

Table 2.1: Numoer of Varieties tested at the SNF since 1978

New Introdiuced Materials Years
for Screening and observation 1978 1979 1980 1981 1982 Total

Upland - 407 - 347 - 453 704 1911
irrigated 2500 1610 1451 1854 1043 8458
Total 2500 2017 1738 2307 1747 10369

New materials are- introduced regularly from IRRI, Ban-

gladesh, Indonesia, India, 3Sri Lanka, Japan} CIAT and Brazil.

The strains selected firom the new introductions are
planted in tine following season, in the same year or the follo-
wing year, for seed increase and furcher observation, The

number of selected strains grown in eaci year for seed increase
and observation since 1978 are shown in Tablc 2.2

Table 2.2: Number of selected varieties grown for Sead Incircase
and oovservation since 1978 ‘ '

Years
Varieties 1978 1979 1980 1981 1982 Total
Upland - 102 216 - 20 338
Irrigated at Suakoko 258 607 704 239 459 2294
Irrigated at Richard-Toll 108 127 252 341 2836 1114

Total 393 636 1172 580 765 3746
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From “he observation wade on the selectad varieties in
each year, »:romising ones are selected, multiplied and noninated
to tihe uplanc anc irrigated IETs as the case may be. The most
pronising superior varieties from IETs and other sources are
nominated to the CVTs. Tiae numver of varieties nominated to
WARDA IZTs and CVTs from the Varietal Improvement progranmme at

SNF are shown in Table 2.3,

Table 2.3: Nuwber of Varicties nominated from the Varietal

Improvement Prograrame at SNF to IETs and CVTs of
WARDA since 1978 |

No. of Varieties nominated -
1978 1979 19380 _ 1981 1982 Total

270 431 367 260 212 . 1520
{(84%) % (80%) (67%) (59%) (50%)

22 25 20 24 17
(56%) (89%) (59%) (57%) (43%)

All the selected varicties and varieties nominated to
the CVTs are multiplied oth at Suaitoko and Ricnard-Toll.' Sceads
produced at Richard-Toll are usually cleaner. Seeds harvested during
the rainy season at 3Sualioko are generally not clean ¢ue to hull

diseases (glume discolouracion)}. At Richard-Toll, thr four

Tl
times higher yields are obtaincd compared co Suakolo (Ta 2.4).
at

Hence seecd piroduccion for the trials is normally done
Richard-Toll.

* vercentage of SHF enceies in triad
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Table 2.4: Average Grain Yield act Suakoko and
Richard - Toll, 1981 - 1982

Kinds of Materials Average .Grain Yield in kg/ha.
Suakoko o Richard-Toll

Experimental Materials
Pre-IET-Irrigated
IET-Upland
IET-Irrigated

Seed Increase

Upland Materials under Upland
Acondition,

Upland Materials under Irrigatec
condition -

Irrigaced Materials

Mangrove Swamp Materials under
Irrigaced condition

Deep Flooded & Floaping

ifaterials under Irrigated conditcion

Average yield in kg/ha of

Increase Materials
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The naines of the variecies nowminaced from the varietcal
impirrovement prograwme (31F) in diffasrent years to CVTs are
shown in Table 2.5. ' ‘ '

Table 2.5: Varieties nominated to the CVTs from SNF in

cifferent years 1978-1982

Upland short duration

1978: AUS 61, BYC-MD-3-3, BSC-MD-10-2
1979: C 168, CR 1002, KN 144

Savanna Upland short Duration

1980: 62-155-C1, DV-110-B1, GllB—SI—l4l—2¥C1:
1982: K18 T

Upland medium duration

1

1978: 4320, MRC 172-9, IRI529-242-3, IR 3880-17
1979: COL 38, LD 125, IET 3226, Sein Ta Lay, B 5410-Kii-91-3-4

Moist Zone Upland Short Duraiion

1980: CR 1015, Dharial, IR 2822-222
1982: ECLA 4-10-1, CMBP 217, M 55

Moist Zone Upland iedium Ducation

1980: C22, FH109, IRI529-430-3, lMaca J/11, MRC 172/9

1g82: R9-1~6—1—3—1-1

Irrigated snort curation _

1978: B 90-2, BW 78, IET 2775, BPL 76/9 x DAWN, BR 51-456-5,"
IET 1444, IR 2071-586-5-6-3
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197s: IET 1785, IR 2042-178-1, IR 2798-107-3, IR 3273-P339-2,
MRC 505, MTU 8431 ' ‘
1980: B 541-PN-53-5-3-1, BR 168-2B-23, IET 3137

-Canel irrigated short durstion

1981: 75-8430, BIC-iD-3-3, B 2360-8-9-5, B2360-11~3-2-9,
BR 13-47-3, IET 4247, IR 2823-399-6-6, iR 5175-2-2-A,
IR 9782-144-3-3-3, KN 361-1-8-6, Rasht 445, Toc 4688
1982: 84312, C22, IR40

Irrigaced meciun duration

1978: IR 2070-414-3-9, BW 191, BW 1St, 4414, BG 374-1

1979: H 5, IR 5666-15-2

1980: BW 248-1, Nizersail, IR 18 20-210-3, IR 3454-4-3-2,
IR 4442-165-1-3-2, B3i-Dsi-28-2

Sahel irrigated nedium duration

1981: BR51-91-6, BR 51-319-9, DBW 170, CR 1015, IET 5495,
Vijaya (selection), Improvecd Mahsuri
1982: FH 109

Moist zone irrigatecd short duratcion

1981: B541B-KW-19-3-4, CNM 31, CR 1022, IET 3137, i 144
1982: IR 2360-8-5-LR-43, BR 20-29-2, BR 24-2-1, BR 508-B,-9,
IET 4506, IZT 6056, IR 2928-7-3-1-1

Mangrove swamp trial

1978: DA 29,
1979: B 911-11, B $©34-8, IR 1529-430-2, Xumragoir, Pokkali -

Deep Flooded Tirial

1978: Did 12, IR 4442
1979: Kaikka, RD 5, Habiganj, A II, RD 7
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The finalization of nomination of entiies is done by a

variety nomination comaiccee wnich meeits once yearly. The

committe is composcd of the WARDA Senior Rice Breador and other
a

members from IITA, IRRI, IRAT/ID=SSA ancd the Special Research
Projects of WARDA., This committe also prepares and i

t»ial protocols and decides on scoring syscems ror

In addition to the seed produced at the SIF at Suaitoxo and
at Richard-Toll (Senecegal), sceeds also come from WANDA Special

Research Projects; IITA, IDESSA and national programmes.

In addition to supplying sceds ror regular trials, sceds
piroduced at the 3SHF are also sent to some councrics outside
WARDA region at their request (Table 2.6).

Table 2.6: Number of Varieties sen:c firom SNF to Countries

outside WARDA ilegion since 1876

Number of
Varieties ‘ - Countcries

Cameroun, Tciad, Kenyu
dozambiqué. Philippines,
Camerdun, Tchad

Caméroun, Tchad, Philippincs

Cameroun, Tcnad, Xonya

Since 1981, scgiegating population of Rapid Zeneration
Advance (RGA) crosses were introduced from IRRI. The crosses
introduced in 1981, theiir parcntage and plant seleccion made
are shown in Tavnle 2.7.
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" The RGA crosses introduced in 1981 and
__2lant Selection made in 1981-82

Generation | Plant Selected for
RGA # ac Introduction Parents Mopti © SNF
- Project SUAKOKO
2 F, Aswina/IR4432-103-3 40 22
12 F Fulkatri/IR4422-164-6 81 48

17 ¢ : Habiganj/DWl/IR422~

164~3-5 33
30 Sungwale/IR4816-70-1 C 31
33 Nonsail/IR2071-105-4 53
36 IR 2207-217-2-3/
Bl 6905-147-2
Digna/BR 4
Higersail/BR51-76-6 - 25 -

Total 366 225

rogenies selected for lMopti project were grovn ac ilopii in
1982 butc failed due to severe drought. A dwliceatie sei proserved

at the coldroom at Fencdall will be retested in 19283 av Hopti.

In each cross, one deep water rice variety suiced o
shallow water depth having photoperiod sensitivity was used.
Tne other pairent is alqon¥deep water typ=s. The progenies
showing deep water tendehcy suci as nodal roots, bending &: nodes,
weaker and longer internodes were selecced for mooti piroject.
The progenies showing semi-call nadic with longer duracion
(photoperiod sensicivity) were szlected foir a further selection

at Suakcko. The objective is to get puvcosensiitive varietics

for inland swamps. Plant selaction will concinuce in 1933 a®

Suakoiio.

in 1982, sixteen RGA crosses were introduced at Suakoito.

Plant selection will be made in 1983, Seven cirOsSses were °n F4
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and 9 c:rosses in FS generation. Twelve crosses involved

rainfed lowland varieties and irrigated varieties and four
crosses had an upland variety crossec with an irrigated variesty.
The:objeccive of this introduction is to identify lines
adatable ‘to different water regimes in inland rainfed valley

swamps .

e
»
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Support to Special Hescarcn Projecit

The Rice Breeaers assisced che Mopti project by supporiing:
its breeding programme thiough procuring elite varieties from
Asian countiries, namely, Thailand anc Bangladésh; by devising
testing methods, parental selection and hypbridization ctecianiques;
selection »procedures; field cevaluation of materials and

programne Gevelopnenc.

The Rice Breeder assisted the fichnard-Toll project by
supporting its Breeding Prog:ramme thiough procuring and supply
of elite irrigated rice varieties and c¢valuating their
performance. The Rice Breeder was divectly involved in the

seed increasc programma,

Other Activities:

Other activities of the Rice Brecdor includce:

Regular lecturces @t che WARDA Tiaining Centre;

Review of the trial sites each year for the IETs and CVTs;
Preparing tne »rotocols foir the trials;

Preparing the record vool:lets for the IETs;

Interprecacion and presencation of trial resulis;
Developmentc of the boox "Rice Varicetics Recoiamended

in the WARDA Region', Sccona ifdition, 1982.

e

Report writing, budgcet preparation etc.

futur Plans

The SNF will continue to perform the rolc as the centire
of introduction of new materials, tneir improveiment and supply
of seeds for tiie WARDA initial cvaluation tasts, coordinated

variety trials and other needs, During the next five years,




2.18

emphasis will oe given to the following aspects:
o, ,j_” RN . i .y

1. Introduction and selection of varieties for rainfed
lowland condition. Major crateria will be higher yield, .

e
disease resistance, medium maturity, semi-tall and iron
toxicity tolerance. . - o
Introduction of and selection from segr" 7 agaumg populations
for rainfed lowland rice developmenc.

i

Selection of varieties fqz* higher ;ﬁamfa_xll upland areasm .

~ close collasoration with Bousiié and wplaind rice ]'D.ff‘toj_e‘C'.'C._,‘ .
Major craveria will be, mediun duration, inoderate drought
. tolerance, nigher yield, blast :‘c—z_sistarice and. semi-call,
This will envolve intiroduction of segregaicing progenies anc
.- fixed lines from Bouaké and. outside sources.

B
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Agronomy Activities
Staff: D.K Das Guptca

Yield Constraints Study to Find out the Factors Limiting Rice-

Yield in the Upland Soil when put under Concinuous rice Crop

This study was initiated in 1981 in the upland where thick
secondary vush was cleared in the 1979-1980 dry season anc a crop of
rice was grown in the 1980 wet season. The trial was repeated in e

1982 wet seasaon at the same site. The factors included in the study were:

mathod of planting (1i > and broadcast)

fervilizer (40 P30 K30 in 1981 and M5O P40 1740 in 1982).
weeding ’

insect pest control (Puradan 3G at 1.2 g a.i./na was
applied 1/3 each at 10, 30 and 60 days after sceding), anc
water conservation practcices (oy bunding).

The treatnents were so designed as 0 develop a camplete package
(CP = line sowing, fertilizer, weed and insect pest conirol, and wacer
conservacion by ounding), and also an intermcdiate peciage (IP = CP-ounding).
Tradition al method cansisted of braodeast seeding, no fortilizer and no
insect pest control. The vardety LAC 23 was used in the axperiment. The
results are presented in Teble 2.8.
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Table 2.8: Yield Response of Upland Rice to Various Agranamic Practices

. 19381 1982
Agronanic ~Yield Recction in- Yield = Reduction in Yield
Practices (kg/na) yield (ig/ma)  (ieg/ha) %
Intermegiate - .
Package (IP) 1250 - - 1060 | - -
IP - Inscch ‘ ‘
Cantrol 1250 © - - - 89 o211 Y20
IP. < Weeding 653 - 597 - 48 ‘557 803 47
IP - Fertilizer 338 - 612 49 534 526 T 50
IP - Line Sowing 1264 - - 906 154 © 15
Traditional
Mothod 550 . 700 56 344 716 - . .68
L. S. D. (0.05) 30 108
cV (%) 5.8 10.4

R
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1t vas inferred fran the study that:

- in bush follow-rice-rice systems, grain yield of traditional
method (550 kg/ha) could be increased by over 100 percent by
- adopting a package consisting of line sowing, fertilizer -
application and weed control in areas where the population of T
cestructive insect has not reacned the level of econcmic ‘
thresholc; ‘whnile in

third rice crop aifter two consesecutive rice grain yield or '
traditional method (344 lig/ha) could be increased over 200 .
percent by a package of line sowing (foi' proper weeding), fem,.u--
lizer appllca..lcn, weeding and insect pest control. In the third
rice crop about 20 percentc yield reduction could be expcc\?cd ,,;“;if»
insecticide is not applied. , L \//

B

’
iy

\\\\ .

With regard weed population, the mumder of various weeds in 1932 °
were higher than tihiose in 1961 in all tieatnent., In both years, grass
weed dominated. The nuer of grass and broad-leaved weeds increased,
while sedges decreased sharply in the suwecceding rice crop in 1982. IP |
minus weeding had the highest nutiber of total wecds, followed by the two
traditional methods and IP minus line sowing in boch years.

Yicld response of rice varicties o nitrogen levels in upland bush
fallow-rice-rice-systams

The trial was conducced for the first time in 1980 at a sice afcer
clcaring a thiclk busn in the 1979-80 diy swason. The tivial was repeated
in the 1281 and 1982 weat seasons ac the sane sice.

Results for 1980 and 1981 suggaest that in rice-rice systams 40 to
60 kg N/ha is noecessary to maintain reasonable grain yield (1.3 to 1.5 t/na)
in seccessive years. (Table 2.9).
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1

Table 2.10: Yield response of rice varieties tO levels of nitrogen under
_ oush fallow-rice-rice-rice comditions (1982 Wet Season at

Suakolo - Liveria

: }
o Days © Grain yield (kg/ha)- in various nitrogen
Varieties . " 50% Flo- . _levels (kg/ha)
wering : ; : )
0 30 60 © g0  Mean
1. LAC 23(white) 104 720 1178 1667 2106 - 1418
2. 1S91)-19-1-1 107 542 93¢ 1485 1909  121%c
3. TOX 502-2SLR-LS2-5B 97 489 841 1212 1879 1105¢ |
4. SEL IRAT 194/1/2 86 735 1019 1435 1932 - 12930

- i -y e mar o

vean | - G2la  eMc 162> 1956a
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The grain yg.\,l(- Cc.\.,d of e 1982 x icxl are p‘*eem.,cc in Table 2.10.
The grain y’1‘°1u in *~césca witn Jncr\,asng lc.v\,ls of m.cmgen. LAC 23
gave the hignesc yield (nedn 1.42 ¢/ha) fOl.LONC:(J. by SEL IRAT 19:./1/2 o
(mean 1,28 t/na).

In general the grain yleld in 1962 mgarule.:s of 1evels of m_crogen
and vazueg,les were lower ‘waan those in 1980 and 1981. ;c was inferred
that:

a) for the first rice crop after bush fallow a cosz of 20 - 40 Ig
N/ha is neecdad to ovtain a grain yicld more than 2.0 t©/ha. However,
without added nitrogen a grain yiald of apbouc 1.0 v/ha could e achieved,
and this is what the famers are gecting ac presan,

b) for de scood rice crop & osa of 40 - 60 Ly tha dis naoded
maintain a reasonable grain yield of 1.5 ¢/ha.

c) for the third rice crop (1982) a dose of 60 — 90 kg M/ha is
needad o obtain a grain yield between 1.5 and 1.9 t/ha.
i
however, it is cbubtfui’}\_thac fraa dhe soil fercilicy point of view,
nitrogen application alone will maincain grain yields. urther worlt on
crop rotacion, green mnuee or cover Crops ecc. will be dnitiaced in upland
oush fallow-irice syscans.

Inlanc valley swerno cice

Evaluation of various sources of nitrogenous rercilizers

The tirial was conductea in 1981 and 1982 at the same sice. The
objective was uO evalwte the camounc ferilizexr (15 -15 -15) as wgainst
sulfia~ coated U.‘ {SCU) of various disolucion raics (14.8, 20.7, 22.0,
3.5 and 35.5), Urea swper granule (1g and 2g) and comercial urea as
sources of nitrogen for lowland swamp affcected by iron toxicicy.
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Suaioko 3 was used as tesc variety. In various i sources, 60 kg/ha
each of N, ons and 1{20 were applied, while the con";ml tireatment had
only S0 g/hd each of ons and 1(20. Camercial urea and poiassium
(ruriate of potash) was applied in three equal split coses at 10 cays
afier transplanting, maximm tillering and panicle initiation stages;
while pnosphorus (triple super phosphate) was applied ac transplancing.

All SCU and wrea super granule (lg and 2g) and compound fercilizer
(15 - 15 - 15) were applied at transplanting. There were Pnds arownd
each treaument plot and 'irriga"cion watcel® was brought into each plotc s

e

separately without passing thiough adjacent plots. :

The yield data showed that all N sources gave significantly greater

vield than the control treatznent ( Table 2.11)




v,
’
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Table '2.11: Effects of various sources of Nitrogea on grain yield of Sualoko
8 under lowland swap conditions at-Sualwlto, Liberia (1981

‘and 1982 weT seasdon

1981 1982

SOURCES OF NITROGEN - Grain Yield Increase over  Grain Vield increase.
yield contyol =~ - over yield ' control ..

(kg/ha) (kg/ha) % (ig/na) _ (kg/na) A

Concrol (witihouc N) . 2161 . 2037 -

SCU~14.8DR (36.7% il) 3305 3114 1017
SCU-22.0DR (36.7% M) 3847 Co3279 1242
SCU-34.5DR (37.8% N) 3420 © 3105 1068
' SCU~20:7DR (38.6% N)F 3408 3002 965
SCU-35.5DR (39.1% N)F 3387 | 3035 $98

Urea Supergranulé
(46 AN) 1.g 3395 T 3010 573
‘Urea Supergranule ) ‘
(45 % N) 2.g 3403 ; 3014 977
'Camnercial Urea 3408 ' - 3238 1201 59
Camound Fercilizer R
(15 - 15 - 15) 2534 497 24

C.V.(%)

L.S.D. (0.05)

DR = Dissolucion Race
= Forestiry Grade




Among tne N souwces, significancly lower yield was obtained from
15 - 15 - 15 campound fertilizer. In both 1981 and 1982, there was no
significant difference in grain yielid ansong camiercial weea, all SCU
and the two urea super granules. "

it may e inferied fram e two years' results that one application
of Urea swer giranule or SCU at transplanting would give similar grain
yield as caanercial urea applied three tires at various growin stages of
the rice plant in low land swenp.

Evaluation of various sources of phospairus (P) Fertilizer

The trial was concuccud in che 1981 webs season, 1981/82 dry. season

and 1282 wet scason . The oojeccive was o evaluate phogphace 1ocs

such as Twnisia (30% PZOS), vorocco (33.4% PZOS) , Jordan (32.0% PZOS) and
Togo (36.5% ons) and triple super phospnace for agrnanic effecuivencss
in lowland swamp affccied by iron toxdcity. All the 15 phosphorus
fertilizer treatents wore @pplied before wransplanting as basal. After
harvestc of the 1981 wet scason rice crop, rice seedlings were cransplanted
again in each treatnent plot with minimun soll daisturbance to study the
residual efficct of various sources of phosphorus. Nitrogen (Ucea), potassium
(Muriatce of potash) were applied in all plots at the race of 80 and 40
wg/ho respectively in three equel splic dGressings. IR 5 was used as e
est variety. There were bunds around each treaunent ploc and irrigacion
water was vrought into each plot separately without passing througil

adjacent plots.
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Tha results (table 2.12 and 2.13) showed that the
i direct effect of applied phosphorus on grain yield in-
crease a significantly with increasing P 0: lavels from
% :20 to 60 kg P /ha/ The: yield response to phosphorus was
highest in Tunlsia phosphate rock followed in order by
Jordan P.R. and triple super phosphate Morocco and Togo
;-phosphate rocks., T . % o : : ‘;
The residual effects (1982 dry season)wof.phospherus
':on grain yield was significantkuﬂegardless:of'phosphbrus
:’soufces, the residual effect of 40 and 60 hg ons/ha% on
‘ .grain yields was significantly greater thah that of ;0 kg
© P,0./ha. The highest residual effect, was noted in Jordan
phosphate rock and lowest in triple super phosphate\
(tabLe 2.13)." s ' ) .
-Considering combined (direct.and residual)effects on
grain yield, Tunisia and ‘Jordan phosphate rocks are supe-

' !
: rior to other phosphorus sources. ! P
. . . . N H H [

N - i

The trial was repeated in 1982 wet season at the

same site. The two wet seson results are similar (tables
2.12 and 2.14).
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Table 2.3: Direct and residual effectsof sources and rate of phosphorus on grain
yield of IR S under lowland swamp conditions at Suakoko, Liberia (1981
wct season and 1981/82 dry secason and 1982 wet season)

Direct effect 1981 Residual effect 1981.82 Direct effect 1982
wet season dry season wet season

SOURCES Yield Yield increase Yield . Yield increase Grain Increase over
(Kg/ha) over control (Kg/ha) over control _yielad control '
(Kg/ha) % (Kg/ha) % (Kg/ha) ((kg/ha) %

Control (P0N60K40) 2819 - 3679 C 2898

Tunisia P.R. (on"soK4o) 3169 4600 ! . ‘3151
40 Voo Kzo) 3657 4709 3520

Tunisia P.R. (P N K, ) 4556 4751 . 4348

Jordan P.R. (P40 50 KAO) 3550 4529 3201

Jordan P.R. (P60 50 40 ) 3550 4924 3520

Jordan P.R. (P60 &0 K.,’0 ) 3916 5062 ‘ 3934

Morocco P.R. (P20 60 Kao) 3108 4691 3134

Morocco P.R. (P40 NGO K40) 3489 4811 : 3387
60 60 40) 3657 4829 3569

) 3108 4356 3089

Tunisia P.R. (P

Morocco P.R. (P

Togo P.R. (920 Neo Kéo
Togo P.R. (Pl'0 60 K40) 3246 . 4607 . _3267

Togo P.R. (PSO 60 40) 3520 4652 . 3511

Trip.Sup.Phos. (on NGO K40) 3124 4201 © 3159

Trip.Sup.Phos. (P20 60 K4o) 3505 o 4638 : ‘ o 34?3

Trip.Sup.Phos. (P o o
rip.Sup.Phos. (Pgy Ng, K, ) 3912 4691 3892

4
CaVa (%) 8.7 7.3 6-7

L.S.D. (0.05) 433 479 328kg




Table,..zv.lfs : Direct and “eSJ.dual effects of sources and

levels of phosphorus on grain-yield of IR § in
lowland swamp at Suakoko. Liberia (1981 wet and
1982 dry seasons)

¢ eemed el e

" Yield (kg/ha) in vamous phosphorus  levels

(kg P 0 )
Sources of
Phosphorus 20 '. 40 .. 60 . Mean
e 1981 1982 198l 1982 1981 1962 1981 1982
1. Tunisia P.R. 3169 4600 . 3657 4700 , 4556 4751 3794 4687 .

2. Jordan P.R.

3200 4529 . 3550 4924 3916 5062 » 3555 . 4830

3. Morocco P.R. 3108 4581 3480 4811 3657 4829 3418 ,‘,477'7
4. Togo P.R, 3108 4356 .-3245 4507 3520 4652 3201 4‘;':383 .
5. Trip.Sup.Phos. 3124 4201 - 3505 4638 3912 4691 - 3514 4510
Mean 3142 4475 : 3489 4735 3912 4797
LSD (0.05) of saawces:  LsD (0. 05) of levels of P O5
- For 1981 = 250kg For 193l = lgélcg
) For 1932 = 277kg For 1982 = 2l4kg

st
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Table 2.14: Birect effccis of sources and levels of

phosphorus on grain yield of IRS in lowland
swamp at Suakoke, Liberia (1982 wet season)

" Grain yield (kg/ha) in various
phosphorus levles
(kg P0s/ha)

40

Tunisia phosphate Rock
Jordan " "
Morocco
Togo

. Triple Super Phosphate

Mean

1LSD (0.05) of sources

LSD (0.05) of lcvels
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“The ne..,ldual effem, trial of pnospnorus on gmin y:.eld in the
wlgaz/sqwgry_scagog is in progress.

O S S o SR S
.. Yield response of rice varieties to levels of nitrogen
‘”in low land'Iron tox1c swamp durl 9 thp dry season -(1932)

This is a collaboratlve experlment between IITA and
. WARDA, conducted: during the' 1982 dry, season. (January -
“June) .at Suakoko, The objective: of .this .study. was. to deter-

mine the yield response of varieties, with differcnt dura-

. tion, to .two levels-ofﬁnitrogen-(Go,and,lzguﬁg/ha) under

_iron toxic swamp conditions. . : @ - T

Fifteen varieties, out of which 13 IITA series, were

- ireceived.- One local check variety (Suakoko 8),: tolerant to

iron toxicity was included in the trial.

Nitrogen (Urea) was applied in tbrec;equal-§p1;t doses
at transplanting, threc and six weeks after transplanting.
Phosphorus (triple super phosphate) and potassium (Muriate
of potash) were applied in all plots as basal at the rate

of 30 kg P,0

2 5/ha and 30 kg Kzo/ha respectively.

Only the varietal differences were significant. The
highest yiclé of 5.3 t/ha was noted in ITA 239 and ITA
243 followed by FARO 15 (5.2 t/ha), ITA 254 (5.0 t/ha),

ITA 250 (5.0 t/ha) and ITA 245 (5.0 t/ha). The lowest
yield of 1.5 t/ha was noted in ITA 234. The local check
Suakoko 8 yielded 3.3 t/nha.
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It was observed that application of 120 kg N/ha
‘causéd reductién in’ growth espec1a11y general v1gor and
tillering in some varietiés perhaps ‘due to 1ron ‘toxi-
c1ty. It was observed in a scnarate trial in 1981 wet
season that 1n iron tOch swamp at Suakoko graln yield

Ca e e s R N © mtam o o meemaen thea van - ....m..... i s

1ncreased with 1ncrea51ng N level from O to 40 kg N/ha

’while~further~1ncrease\1n’N~from“é0*t0~80~kg:N/ha caused
'a’ decrease” in yield (Table 2.15)'and increase invbron-
‘éingﬁand‘ikbnifbxidity=symﬁtomsﬁin most ‘of! the varieties.

e .t e LRt b N PO - PN . ) R ‘. N .
LI Y B S A Bt A O RN

'”-Itﬁmay'be"ihfefred»from:this"s%udyfthatfin-inoh“toxic
swamp, onlx a moderate of ‘hitrogen (40 :to ‘60 :kg :N/ha)is
needed for-higher grain yield. .

" Further field trials using some’cultivars' (especial-
ly ITA series), which exhibitéd’better.yieldfperfoﬁmance‘
that Suakoko 8, an iron toxic tolerant cultivar, will

" be grown during the wet scason.’

o
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Table 2.15: Yield response of short duration rice varieties

to nitrogen under lowland swamp conditions, 1980
and 1981 wet seasons at Suakoko .

Grain Yield (kg/ha)"in various nitrogen (N) levels(Kg/ha)

1980 ) . . 1981
. DJ 346 D 98 2905 4074 3492 3490 © - gl .- < G
BRS1-118-2 85 2100 2942 2735 2592 - - - -
BR51-46-5 97 3317 4360 3471 3716 3333 . 4474 4086 . 3964 v "
BG 90-2 96 3286 " 4503 4201 3997 - - - - o .
ADNY 11 91 3222 - 4529 3243 3665 3359 4378 3843 3860, .
. : ‘
IET 1344 95 3386 " 4339 3995 3907 - 3346 %247 | 3856 3816 -
4414 9 2746 4656 - 4338 3995 2836 4336 - ..3945 3706 . . ‘
DJ 684 D 93 3280 3963, 4233 3825 ;1 - . = = SR
BR51-319~9 96 2905 - - 3704 © 4037 349 . - - - Co o i
IET 1996 78 - B - e 4163 4686 4112 4320 ;
BA168-28-23 76 - F o Cood - . 3022 3836 . 3343 3400 !
Mean 3016 S e 37249 - 3343 4326 3864 - -
C.Ve (%)for N 4 3.0 3.3
C.Ve (%W)for N x V 7.4 4.5
L.S.D. (0.05)for N 54 231
L.S.D. (0.05)for V .180 Lz
N L«S.D. (0.05)for N x V 311
' :
D
~
R—— . -
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Deep floating Rice L ‘
{ A field trial entitled "Effect of feritilizer applica-
t!ion on the plant growth and deve];.opment,' and nutrient upta-
ke of the rice plant under deep water conditions at Mopti
(Mali)" was conducted in the 1981 wet season. This study
was cérried out in collaboration with the Spécial Research

- Projec't. The details of this experiment have been presen-
ted in the report of the Special F.{esearch. Report.'

Irrigated rice

A :field trial entifle "Effects of methods of fertilizer
. application and planting (traditional and broadcastable
seedligns) on the growth and planif. develobment and grain
yield of irrigatéd rice (cultivar KH 998) during the cold
season at Richard-Toll/Fang Scnegal" was conducted in the
1981-8'2’ cold season. This study was carried out iri colla-
boration with the Speical Research Project. During the 1982
wet season,a similar trial was conducted ar Trichard-Toll/
Fanaye. The details of thesce. studizs have been prascnted
in the report of the Special ‘ﬁesearch Project.

Mangrovc swamp rice

Direct involvement and support given t;o the Rolkpur
Project Were in the areca of weed control and M.Sc degree
programme of the weed scientist. Also during the 1982 wet
season,assistance was given to the Technology; Assessment
and Transfer (TAT) programmec of the Developmént Dcpartment.

On'the basis of ficld observations assistance was given
to the agronomist in planning future field trials :on
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phosphorus and pota551um, changes in 5011 characteristics

and properties due;to. mecuanlcal oloughlng, 5011 proper-

tics of soft ancd herd mud of mangrove sWamps.

Support to Sub-Regional Coordination: and .National
Rice Prqggammes _

The follow1ng actvltles were undertaken
A531sted in on—farm varlety and weed control trials

As per request of the Ccntral Agrlcultural Rescarch
Institute (CARI) Suakoko, ‘Liberia, provided detail
trial pretocols on fertilizer (N, B; K) application

‘under upland and low land swamp conditions. In
addition the station is utilizing the findings of
agronomy trials conducied at: thé WARDA/ SNF.

. bY ‘request of thé“Crep‘Reseaféh'Institute (CRI),

. Nyankpala, Ghana preparced and suomitted a.detailed
proejct proposed on rice research extension in
.Vorthe rn Ghana (with budget for 5‘ years) ’
by request of the USAID in LlO Fla ana Gu1nea—Blss
visited mangrove swump rlce p oau01nr .area in
Guinea -Bissau, (Ceboxanauu) and SUDMl‘ted a detailed
programmé -on- the following: - .77

' soil chemistry,

\ ;‘ I3 e ..‘! R

‘hydrology and- weter manegtment T thﬁ“'~"

agronomy and plant protection, T T
mechanization- and
transfer of technnology .

. for mangrove swamp. rice in Guinca-Bissau.

. 1S
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FUTURE ACTIVITIES IN AGRONOMY

[

" -Seed Nursery Farm, Suakoko, Lideria

R

i. In close collaboration withh the Bouake Upnland Rice
: '.'Prcject,fa_eld tr1als~w1ll,.be conauctx.d on b
- agronomny (rice oased crop_,;lng sy'st"em :md Cr"‘)p

.l;,

r-otatlon) and’ wced sc1ence, :

- studles on rel‘wlvc. eff1c1enc1u.s of some common

upland crops .

]

cid. Studles on the effects of various tillage practices

in _vthge wet and dry season rice crops.on the inciden-
ce of various wead species (annuals and perennials),
weed dry weight and grain yields under low land
swamp conditions (long torm expcrlment)v

iii. Yield constraints and maximization studies in low
‘land swamp curlng ‘the wet and dry seasons.
iv. 'Stu dies on tne development of appr‘opmate combina-

tion of 1mpr~ovec. rice cultlvars and ngr‘onomxc prac- -
tlces for thc. low land (1ron tox1c) swamp;

v. Continuation of .en-gning programme,
»

Deep Water/Floatlng Rlce Spec1a1 Research Pro Ject kY
Mopti, Mali: - - ‘

R

i.  Further study on the effect of ‘fertilizer applica-
tion on the plant growth and development, and nu-
‘trient uptake of rice in varidus water regimes
(shallow, decp and floating), In these studies im-
proved rice cultivars such as BXKN scries will be
includecd ;

ii. Studies on yield maximization and constraints in




varlous water reglmes w1th a v1ew to develop an

economlc package of practice,

iii.. 'studles on y1e1a componem:s of newiy ‘i‘ntroduced
.rice CUlthc.l"S, uhlS study 1ncludes contrlbu 3.on of
‘main plant secondary tlllers and nodal tlllers,
panicle length ete. to the total grain yleld per
plant.. '

Irrigated Rice Special Research Proejct, Richard-Toll/

Fanaye, Senegal

i.  Yield maximization and constraints studies!
the objective of this study is to find out the
factors that are limiting rice production in the
ecology when put” under continous rice crop. The
treatments arc so designed to develop a complete
and inter‘mediat'e péckagé’s of agronomié ﬁracfice
' for wet, cold and hot seaféon-; -

id, evaluation of various sources of phosphorus ferti-
lizers (direct and residual effect on grain yield);

iii, methods of phosphorus‘application;

iv. = long -term studies on the-effects of various-tilla-
ge practices in the first, sccond, third and

fourth rice crops on the incidence of varlous wee
" species, weed dry welghts and grain ylelds, o

v. studies on the effects of land pr‘eparatlon methods
. during the fallow period on weed infestation,. seed
" bed “tillage requirements and grain yield in suc-
ceed_ing rice crops; _ . -

vi. secreening of herbicides;

. vii. continuation of the on-going programme(i.e., effects
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of fer“ilizer adpliCﬂtion end planting on plant
growth and dGV0100anL, and grain ylcld of irri-

gated rice during the cold and wet seasons.

Maggrove Swamp Soec1a1 Research PrOJect Rokdu;
*Sierra Locne S

,

i, Evaluation of various sources of nitrogenous fertilizers;

"ii.  Studies on the rates of phophorus and ecfficiency
of various sources of phosphorus fertilizers; -

iii. Long term studies on the dircct and resicdual effects
of phosphorus on grain yield; ‘ I
Fertilizer recuirement ond soil amendment for asso-

ciated mangrove swamp affected by iron toxicity

v. Long term studies on land preparation and weed
control methods in pure and associated mangvove
swamps with a view to develop a suitable coubina- .
tion of tillage practice and weed control methods

vi. . Screening of herbicides.

Upland Special Research Project, Bouake, Ivory Coast

In close colleboration with the Upland Special Re-
search Project, agroncmy and weed contrel trials will be
conGucted in high rainfall upland areas.

Sub-regional Coor dination and Natloncl Rice P“ug aimme

i. Continuation of on-going programme in Liberia and
elscwhere ; '
ii.. . Active support will be given as per neecd of the Su-

regional Coordination and national programme of the
WARDA member ccuntrices in the field of agronomy and
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Monitoring tours to assess and identity infesta-

tion of varinus weeds in various rice ecologies,

and monitoring performance of elite cultivars. and

lines.
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THE WARDA SELD LABORATORY, FENDALL, LIBERIA

Background

WARDA Seed Testing laboratory is locaﬁed on the
campus of the University College of Agriculture of Liberia
situated in Fendall, Liberia (zbout 30 kilometers from
the WARDA headquarters, Monrovia). The Seed Testing labo-
ratory, which was built with funds provided by tne United
States Aid for International Development (USAID), was
commissioned in 1974. The objective of the seced laboratc-
ry is to ensure the provision of disease-free high quali-
ty seeds of improved riczs varieties for the various research
activities of WARDA and its member states. Consequently,
the seed testing laboratory has continued to play a major
role in receiving, testing, processing, treating with hot-
water and chemicals as well as packaging and distributing
elite materials to WARDA experimental sites and cooperators
in and outside West Africa.

Infrastructure and facilities

The infrastructure at the centre includes sced proces-
sing and treatment facilities, seed testing and storage
unit as well as seed health testing section. The facili-
tics for processing secad comprise 2 super speed scalper-
cleaner, three laboratory model seed testers and a small
capacity gravity table. The processed seed is treated
with hot-water in a locally designed hot-water bath at
55°C for 20 minutes after which the seed is dried to
about 13 percent moisture content in a modified IRRI-type
batch drier. The hot-water treatment is undertaken to
ensure that seed dispatched to member states and coopera-
ting institutes in West Africa are free of such virulent/

3 .
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A
Y.

destructive sead-borne diseases such as white-tip
(AphelenchOidcs besseyi) bacterial straek (Xanthomonas

translucence f.sp. orzzucal)und bccterial leaf blight

(Xanthomonas oryzac). This treatment has also been obser-

.. ved to reduce spores of_blast fungus (Pyricularia oryzae).

I
i . F

I En

Seed.Service Activities

)

Staff:’M.A:harinde

e The staffing Situation of the 1aboratory has imporved
‘during the period under review.\At present the laboratory
has two professional ‘staff (Seed Technologist and ASSis—
tant Seed Technologist) and six supporting staff comprising
..three laboratory ass15tants, two, laboratory attendants

, Tand one. typist. In view of the bulk of the work involved

. in getting trial materials ready'within a short period

‘of three to four months in the early part of each year,

on an annual basis, casual laborers are recruited for a

_period o+ four to five months to copo with the work load

at the peak period

. .. L
P L P U 89 |

Yo e

In realization of the importance of a trained and
competent man-power in a successful seed programme, the
. staff have undergone both formal and informal (on-the spot)
.,training in cifferent aspects of seed handling. The sead
Technologist completed a Mast rs of Science degrce at the
Mississippi State UniverSity,USA in 1979 while the ‘Assis-

,,m,tant Seed Technologist is expected to complete 2 similar

:_“programme this year, Also cne of the laboratory aSSistants
:after participating in the WARDA six-week r1ce post har-
vest technology course of 1980 again under-went an inten—
sive two-month training in Seed Health testing at ‘the
Danish Institute for Seed Pathology, Coppenhagen in 1982,
The remaining two laboratory assistants attended the 1981
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,oos
oo L

*¥WARDA-flclu assistants coursc whlch was conJUCted at
Fendell leerlg.;“' e e S il

- i
e s

”"”fﬁe;laeoraéofy’ﬁes bees:adtivdiy involved in the pro-
grammes of other WARDA departments and WARDA member coun-
tries in the past five years especially-in-the - field of
training, seed testing and dispatch of breeder scedsto

ir.

national programmes (on request).

" The Seed Technologlst has contlnucl to play a plvotal
role in WARDA tralnlng programmcs cs>°c1a11y the ‘8c&d

- . R LT
Multlollcatlon coursc. :

RS
7 e

1.

o The Sced Technologlst carrleﬂ out seed Technology trai-
'nlng courses on behalf of the German Technlcal Cooperation
(GTZ) anu FAO for natlcnals of Slerra Leone 1n 1980 and

ce 0 < . K]

:‘1982 respect1VLly

e
b

A total of 64 people"froh'three countiits have been
trained in different aspects of seed"teStihg‘ané;handling
ranging from two weeks to thiree months curatlon while
four arc exoected to be tralned 1n 1983.i
' f A total of 738 packages of sced were also dlspatched
»’to member countrles ana cooperatlng 1nuernat10na1 1nsti-

' tutes durlng the perloc ‘under rev1ew (Table 2 16)
: .. 3 ) . . W - . SO T
The laboratory oac;s up the act1v1t1fs of thc" Develop-
';ment De partment of WARDA by conductlng ana1y51s on samples
N collected from WARDA member states so as to determlne their
'quallty. S . T .
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~ Huaber of vwrlctles supplied.-to National and N
: ‘.Intgrnauionul Instltuta;between 1979 and 1982 'f}n

Instutites/Countries

USA re e e e e
Liberia
Soviet Union

e e L s e

Zaire

A Tac T ....2 e

Gambia T

Argentina

France _
Japan ;- _ ; AN

Siérra Leone(Rokupr)'"
Madagaskar |

Kenya
Netherlands.

s woers  wio s su o emufee Aem s emean
q

Mozanbique
IRRI
Nigeria
Ivory Coast (IRAT)
WARDA . Trainees-..
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Trials (CVTS).
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laboratory is one of the vital supporting units of
WARDA Inltlal Evaluatlan Tests~(IETS) and the Coordinated vVarietal

‘The staff_is. responsible for processing, treating,

storing testing and packaging seed for dispatch to the net-work

of WARDA trial sites in West Africa (Table 2.17)

Tgbie.ajl7:

PLrtldulafs of 1mproved seed sqbﬁlled to WARDA |

i

’
3
!

)
JOTHON J

I

—o— - v abme N v

Mnmber Countrles"

Through WARDA Varietal Testlﬁg_Programme

from 1979-1983

i
i
!

é
i
H
]
]
!
!
!

Factor . 1979 1980 1981 lo82 | 1983
No.of WARDA hember 5 ? ‘
countries served 15 | 15 %16 *16 18 ¢
T T

No of trlals 51tes ’ | ;
served g : 151 1sp 179 179 131
No.of trials types 10 | 1 | o1z | YTt o2
Total number of - ; : : I
varletles involved 457 | 447 370 252 475,
Total number of en- § : R
tries in the trial 626 641 529 471 473
Quantities of im- i ; 24
proved varieties . ? z o EES
dispatch (tons) 93 1.04 1.15 l1.20f 1l.19

B P I . creo, TR
No.of ‘seed _.p'ackages - - AUV RO N PO o RRSURCRU .t e
prepared 9,855 9,739 7,532 12,69% 7,880

> ot

* Some limited trial varieties were dispatched té the Republics
of Tchad and Cameroun.
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A total of about 7,358 varieties have been distribu-
ted to?%%ed Nursery Farm and speéial projects for seed
increase and first stage studies while a total number
of 264 IRTP nurscery have been received from IRRI for
redistribution within the region.

Research activities of the laboratory is geared
towards the studies 2f seed quality problems in the region.
The areas of studies include maturity indices of some of
the varieties introducced in the WARDA region; studies of
fungi flora in seed from different member states; study
of dormancy mechanism of the wild rices (O.barthid.

0.0.longistaminata anc o.stapfij,

Future activities

These will consist of follow-up studies of the

research already initiated as well as the following:

1. Studies on the relationship between the occurence of
seed-borne pathogens and seed germinability as well
as stcerability of the infected seed;

Working with the Breeder (s) in variatal maintenan-

ce programme ;
Continuation of storage insect experiments ;

Systematic studies of seed-borne pathogens associa-
ted with seed production in the different ecologi-
cal zones of West Africa.

Alsc in the near future the seed storage facilities
of the laboratory will be expanded to keep pace with in-
crease seed flow and the planned activities.
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for tae shallow- flooded ccosystem and adapeed to thoe

irrigated systen did not saow any inrection. D 52-37 also
produced heavy panicles. The infoected varieties are short

duracion sei . dwarf types.

It is suspected chat the priwmary source of .
infection is froim seca-vorne vacteriuwa. Irrigation water

could also serve as.a dispersing agent for tThis discase.

Heavy inf cgion of olasu was nou;d on the weed wchinocloa.
Spp- Desp;ce this, all the WARDA vavle“les under test

were free from both leaf and neck ' ...

At Liborc and Tilleberi, varieties IR 40 and
IR 9872-144-3-3-3 showed scores of  3-4 to bacterial
blight. Other varieties snowed woderace ras;suance To:.

moderate susceptivility co the diseasc.

ulgﬂL varieties selc cted for mult 1911cat101 £Lrom th

1977 urlaf/Lloora and Tilluberi were rated aS'PLalstunt-tO
leaf olas leaf scald,,nLCn rot, brown spot and bacterlaT

vligntc. Thcse varietices are:

1. BR 51-43-5;

2. BW 78

"3, " ADNY 11

4. BG 90-2:

5. BXN 56986-59P (deep’flood varicety)
6. IR 3273-3392-12 | | |
7. H5

8. IR 1529-880-3.




Stucy tour to ‘ao rogion, Mali, Occooer-Novoemow:r 1932

Tae Senior Patnologise, togecacr with an Ento-
mologist, a iHemacologisc from OASTON and tne Deputy
Director of the iMopti Soccial esearen Projecc visiced Gao
to identify a long standing malady on decp-floodced rice and

made recommendations to solve the nroblom.

A study Cirip was madce to the wiopci Special Research
Project to survey the incidence of bacterial diseascs in
the Project area. Jnfortunately, dDecause of the'drOUth
that hit the whole of Mali during 182, very little could
pe done. However, the incidence of bacterial blignt was
reported and documenced,. - Bacterial blignt was odbserved
on poth tine treated and unt.ocated thao Gaew rice variety

under the entomology insecticide screening trials,

In another polder of Hhao Gaew, a sativa variety
and a variety of Oryza claberrima, Khao Gacw scored 3-4

tible) while the

L

(moderately resistant to moderately susce

!

glaberrima variety .scored 1-2 (resistant to hignly resistant)

in their reaction to paccerial pligint.

From tine scrices of surveys carrvried out and

reports received, the incidence of diseases in <che rogion

4

18 up-cated in Table 2.13.

The 3cenior Pathologisc was a mbnbe the Tecnnology

1t
Assessment and Transfer (TAT) Cowaittee composed by tine Diractors
of boch Rasecarch and Dﬂvplopmenb Depaitraencts., This Comnmittoce
is mandated, :ﬂ\ﬁﬁb°/ &urrent rescarchn findings, to deter
the technological packages for on-farm trials related

differcent ecologies in the rcyion.
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Discussions held at Rokupr revealed that more ‘ .

work i3 still nzeded on the effect of fungicide spray on
; : . affetcin ) . . S
6) Y - sceedling blast / s@edlings raiscd on dry (upland nursery) e
FT ’ - ‘

- and wet lowland.nursery. Three fungicide: :were put to

test the last season. These include 3enlate, Kitazin and
" Kocide. The results };rill ve reported under the special
projecc. )

.
L)

A joint trial was carried out by the Agroncaist/

Pathologist with tihe National Raescarch Institute of Libaria L7
. /.0
. e . e . s
to assess the perforiance of 6 rrice cultivars for their o
“ . . ' -~ o L, . ‘lf;:/"” i
‘ reéaction to discases at 2 different levels of fertilizer -

application. The results obtained are shown in Table 2.19.



2,53 ¢

NI

RS SO S . o o LI Y51 Vo™ e upes o aen e
AN St Ao00r oE 13 Adco valioivars to

divz Blasl Uaaee wnifes~sne Levels of Jitrogon

120 i3 zi/f.*].x

Scuras Variecias

4.25Q CETA 234
BG 90-2
ITH 237

P e e e e

Varieclies

- —

LT4 234 L
LTh 241 -

ITh 253

ITA 247

BGYO-2

LTA 243

ITA 252

iTA 237

ITA 250 °

- - -

ITA 242
ITA 252
ITA 247
ITA 245

e caes - e

ITA 253

ITA 254 .

ITh 235
LTA 245
SuakoikD
ITA 242
ITA 254
ITA 239
FARO 15

" FARO S5

Suaxolio

ITa
ITA
ITA
ITi
ITA

239
2356
250
243
s@1

- e a——

50 .y N/0Q

B Y Yur

o
. Ty ey AR .
hlafo R SO,

2.33a
2.330

Gt e e Lt e B e B B - —— e -

1.33¢ 0
1.00¢

1.00¢

1.00c .

_1._000
“1.00¢
1.00c
1.00¢
1.00¢

The

data indicate that lsaf

nlast dneidencae

increasaed witil increase in level of nicrogen for wost OF

the rice culcivars,

laaf

All <cue cultivars cxaiited niga

Dlast e@xceept ITA 234 wnica snowed
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, i ,'1‘wo*11u1'1x£~;€-\cd ané fi Ty 8ix rice varicecies from .,
IRBN of IRTP were screcnad for their resistance to blast in
the 8Saeed Nursery Famn ac Suakoio.  ‘fhe results showed
that 90 varieties exhibited a highly resiscant reaction.
rFifty eignt were reéistant, seventy nine were moderately
raesistanc, one was moderately suscepceible, twenty showed
susceptible.peaction and one was nignly susceptibdle. Seven

varieties did not germinate.

Secd processing and sced health testing

studies indicate that the sceds are heavily infe

c
seed-borne discasces (Table 2.20). Hot water treatment of

seaeds ramovec che sead-porae diseases dresaent.




Table 2.20: Seed-borne -diseases in West Africa

CAUSAL ORGANIS: % SEZD-BORNIZ

P - - - ——- A — - — g ——— ———— o r—————

Blast Pyricular‘ia oryzae Cav., ~-0.01=0x 04

Brown leafl spoc CDeecaslera oryzae Suorasanian  2.5-81.9

‘False smut Usvsilag:'.noluea vunLEnS %e‘ie) . 1.0-40.5
‘.‘i'—,‘. - )
ral 5.2-8.2
Narrcw. brown leaf L SCOSD: ora oryzae Vi yaae 3.0-10,.2

; L 2EILSCI8 LK
3200

Udbacca discase Ephnellis pallicda pPat.

-

Ruut rocC : Fusoriun i Jmllf J:‘rw Sneld 4,.5-25.5

Stack hurn Tricaocoriis Ha4w Ganguly 3.2-56.3

Sten T Sclerotium oryzae T -~ 1.7-80.5
ornel smuc Tillaetcia ibarclaya:zy.i {Brai 0.5-32.3
' aacc-. & Sya- 1.%3-40.2

Crown sheaci rot Ophionola
' er‘il‘r}_g__o. Sacc. (Uyeda &

Ishiyaal) Dowsit

Ll

Bacterial LI1izht Xanaodwonas Jryzac . 0.5-6.8

Xantn JUAS g anslucens - 0.08-10.2

—

(Jones, Jsanson & ReLCy) Dowson
f-sp. acyzicola (& 2w 2l :
Br:ndnury) o
apnelencnoiies )J"b\.‘)" 0.10-15.2

(Chr‘.Ls,l\_)
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Tne Patholugist assisted in the following
i training prograaaes:

a. Rice Productcion Tiraining Programne,
(IITA, Ibuadan) oryanized for Africa.

». Training coursc on Integrated ilanagoient of
Pests and Discascs (WARVA/CICP) ;

¢. WARDA Ficla Assistant Training Course ;

G. WARDA Rice Production Specialisc Course:

-

ag. Rasearch Assiscantcs cou (wnhDA)

Future plan

The following toixtz will be undertalieon in

collaboration with the special projecces:

i. Tungicide trials on uypland nursery seeds in
Rokupr under woet and dry conditions against
rice blast (P. oryzae), -

ii. screoning ¢ o7 rice variecies for sceedling
blast resistance under wet and dry upland .
nursery sceds in mangrove swanp zones (Rokupr)i

iii. Yungicide cteials in Niger and Richard-Toll .
(Scnegal) under irrigated rice and dopti under
flooded rice against bacterial blightc

(Xanthoiaonzs oryzaa).

iv. = creening of rice varieties for resistance to
kresex and pacterial lear blight under:
a. irrigated systoa:
i. nursery (Richard-Toll, Sbnegal)
ii, transplanted cice
o. deepn-flooded/floating rice (#opti)

Iinoculatvion will depoend on nocural infeccion

in cach casa.
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A nunitoring tour organizoed oy WARDA in
.,.J N

covperation with other plant protectionists

in the region will be desirable in the -coming
scason to monitor the incidence of

bacterial leaf blight in the Sahelian zone,
This could be done simultaneously for the
other threatening discases like leaf scald and
pests. Mure detailed study of bacteria leaf
blight, c.g. races is essential

¢




S, Dinguea

Apart from assiscing in the patnology programe,

the Associace Pathologist was involved in the following

activitias:

Seed handling and processing al

Laboratory ac roendall.
Germination tctests of nominatce

the trials.

Concduct of IRBWY or IRTP atr Suakoxo and

rmonitoring of cuvurdinated trials,

Snecial responsiovility for menitoring orogress
of the pathology programae at Rokxupr in the
absence of the Pathologist wilo was on study
leave.

Leccures at Ficld Assistcants Course and Rice
Production Spuecialists Course on wematodes and

Virus Discases of West Africa and their Corncell.

Conduct of chenical trial ac Sueioko against
neclk blast with the use of two chamnicals,
namely, PP 389, Benlate and control.

Joint mission with Entomologist to assess
varietal performance at Worl..Bank Project

at Adani, Anambra State of Higeria.

On the invitation of the ACRE Pruject, special
mission for field lectureaes on the "Ficeld
Standard Evaluation Systems in Jrop Damage"
for Ficld Assistants in the five zones of
Njala, onema, dalleni, Japala and Rokupr in

Sicirra Leune.
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»

- Cooperactive interdisciplinary worl, assessmentc

- of doevisrmanze of germplasa materials at
Sualivizo. s

- Special responsioility fur Azolla work at Rokupr.
-  Assisiced in sud-nregional coordination of

ca
Zone II activitcies.

A preliminary evaluation of fifteep.prqmising
varietices at Suaiko in Liberia in the wain scason of>197g
showed that nechk lesions do hot determine tolérance Hf a
variety to neck blast. In addition, the ﬁime.and seveirity of

attack snould be talicn into account.

Table 2.21: Reaction of some proaising varictics ©o neck blust

Hecks o,
Varicty with VT %
lesions c¢ollapses collapse

) IR 934-450-5 50 19 38.0
BG 371-1 53 29 54.7
ADNY 26 13 7 33.9
BP 176/9 x DAWH 26 12 40.2
BG 90-2 29 12 41. 4
BR 51-118-2 18 8 VA
ADNY 11 0 0 57.0
IR 2071-586-5-6-3 13 7 53.8
BR 51-45-5 29 14 48.3

IR 416-131-5 0 0 0
BR 51-315-9 13 3 51.5
IR 31 0 0 0
4448 0 0 0
Suakoko 8 10 3 3.9
BW 196 0 0
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In collaburation with the Agronowist, a granular
fungicidc'witn e code nmae PR389 (4,5 dihydro-4-mecayl-

tetrazole): developed by ICI was testo

.

for cuntrol of neclk

2

(9}
: e s e e \ : e e -
c. It was observed witn IR 5 thatc thoe application of

this chemical 10 days before booting gave 89% yield

increasce over the contol (Table 2.22).

Necik blast contirol efficiency of the fungicide
was evaluated as folluws: ' o C
(1-n/:) x 100 i}

=
i

where £ = neck blast c¢ontrol cefficicncy (%)
N = number of neck blasc tillérs per mz
in control treatiient at maturit
n = nuber of necl blast tiller por m
- - “in-fungicide treetviment at naturity:




1930

STERT

--.,_,

INCreass over

Concooli

kg/ha

Averaje : BIQSL
No. of

Tillaers : ;31bnvy

witcn weck (%)
B8lasc

972
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A secund test of tne fungicide PP 389 was.
conducit2d at Suaroks with the varicty €22 in
the wain season of 1882. It was again
observed tnav the opplicacion of the chamical
10 days werlore bouting gave 117% yield increasco
over the control, while Hocicde and Benlate
gave 75% and 60% rcspectcively over the control
(Table 2.23).

Table 2.23. 2fficiency of cheomical control of irice

necik blast 1932

, ‘ ey e v (re 1o
AVErage ¢, inease over LVeTAge Average : Hack
grain control lio., of HNo, of Jdeck  blast ra-
Treat- yield - tillegs tillers ... tio (0-9)
ment . oer m® win aeck o= .
% 5lnst control  scale
per m (%)

(zg/ha) tg

PP 389 5925a 6 66.7
Kocide 4775ab , 10 44,5
Benlate 43526 : ﬂ 12 33.3
Control 2725c 0

Cv (%) 20.49
Ry 8. 6%
SE 45.5
LSD 145.6 1 = 209.1
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T PROCEIURS FOR COLuUSY TG WLE. COURDINATED TARIALS

VARLETY Titials

LA Choudhaey

Initial Svaluation Tests (IE71s)

Three IETs, one cach for upland, irrigated and

deep~Fflovded conditions, are conducited every year in the

region.

Nominations: The criteria used for nuainating entries into the

IETs arc: homogenceicy of the entries; accepéable'plant neight,
100-120 cm for upland, scui-dwarf to semi-tall for irrigated
condition and tall or elongatign anility for deeo-flooded
conditions; ©olast resistance; leaf scald resistance: rosis-
tanca to brown spol; : y L0 @lume Jdiscoloraziong
acceptable grain quality; newly idencified from bireeding

programue ana confidence of brecder un tne centeies.

The number of entiries vary from year ©o year dedendaing
on the availability of new ontries. Varieti
noninated into the CVTs are
Entrices are noniaally not repeaced in cae next year cxeept for
those nominatced tu che CVT and excoptionally good new

cntries are repeaced,

Sclecvion Methods: Along with the secds, general guicdelines

for conducting the IETs are provided. Thesce guidelines arc
as follows:

r

For eacn variety, plant 2 ©2 rovs

5 to 6 rows of 3m.




. . -

deep-floovded)

standard spacing.-

Apply standard fervci
-entries.

BExperiinentors are ashked to cullectc tie najor
\\,//

information, such as floweiring, plant heigint, number. o; rs1lcle

&

per metre, grain yield, discease reactions, insect uanagb

sterility, evc. A standard pooxlet is provided fqr-roqord;ngdi

data.

The experimencors ore also asited to provide such
information as time of planting, douse and time of fertilizer

applications, spacing, rainfzll, irrigation, taaperasure,




“i Coordinatoed Variety Trials (CVTs)

Nomination: Tne criteria used for nominating various encries

a

~
VI wolonu cucrdinated veriety tiiales are: Jdrought colerance,

accpetavle plant cyps such as suitapble neigac (100-120 cm);

scify sti SV SCGIMl-Cite

appropriac avuricy;

lecarf scald res

istar v
glune discoloratcion; oceeptadle grain guality and

-t

performance undaer uplanad condicion
seai-cwarf to somi-~-tall; stiff straw with
tu hign tillering; higier yicld;
apprupriatce mecurity ducacion; fercilizer responsiveoness;
to oHlastc, lead scald and vrown spot Gisgases and
grain qualivcy.
Mangrove swamp crial, scemi-d to tall; photoperiod

gsensitivoness L meniun to 14l natursicy; coloerance ©o

supmergence; aign tilloring; resist: CO A jaer diseases; highar

yicld; salt tnlerance and cotabhle grain quality.
g i

Deep~£ioudod and floacing condicion: appropriace
clungation avilitcy; submergence tolerance; dirougnt tolerance av
03 nwdal rooting and tillering siabit; photoporiod

anG accepcanie girain guality.
cold tolerance av
with creocce leaves;
carly to medium

tance o aajor discases and acceptanle grain




e
T

-~

I

-

Duration of Znteices: Usuallyy: a variety is

three years. If a variety perfuorms poorly,
aftor thic first o 3econd yaar Gcpending on

information at tne time of nomination.

tlethods: .. The number Jf e"rtri »s uscd per trial du not usually

exceed 15, Fourtecen c¢ntries are pl“‘.)Vl led and expommcntc)z‘s

arc aslked to add a s standard local checyk variecty. Fourr to siX

. - . . 2 .
replications are m.uoumendc.,. For dirzet scoding, 15m™ netc and

for transplanting Bm nct ploc sizes are recémmended. - General

guidelin;s for the CVTs as provided along with the seeds
The guicelines help the cooperators in managoement practices

- and scoring for discases, insects, plant characters, ctce,

i




the Trials

Strategy of

\ Jominacion Commicttbae: Tae Variot

national proyraames for consideracion.

al Wominatcion

Tihe nemoers chang

2 Committee, which compeises rice bdraeders in the region,
meets once e@very vaear in Pecenper of January and aako
nominationn of entries inco the IETs and CVPs. The coamiticee
nemwers make their own nominations and collect nominations from

from time to time. The Senior Rice Breeder >f WARDA at
headguarters serves as <ie chairman. IRRI, IITA and IRAT
are represented on the cuwicitee anad these institutes make
£
regular aumination of encrizs.
Tac role of cae Technical Support Services: The

Seniour Rice Breeder's major coles are nomination of entries,

w

cuordinacion of sceoa supply for 'm 1e trials and protocols fou

the trials. Tie Secu Technologist proce tne seeds for the

es5
trials, trecats them and makes packaqges for

The Patnvlogist

P and Entonoluogist provide fee dback on the
serformance of the eatrias,
itole or Sub-Regional Coodrdination: The Sub-Regicnal !

Coordinactors mawe site sclections for the 1l ¢n the basis

Of copetenice of locnl supervisory

resourcas and ecological fitiness.

and couardinate the execution of the

provide faesdnack on tne perfouirmence of entries and

frequently saalie data collections,  They ccllect results and sond

-

analysecs.

thom to headquarcers for
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ole of Intérnational institutes: IRAT, IITA and

IRRI maie very effective contributions towards variecal
)
nominations for trials. Tnese institutes participate in the

WARDA inunitoring tours in the regiosn and provide . feedback

e i
on the wvarietal perfurmance and futurce needs. Zvery year,
varicties are chosen from IRTPs and noaminated into ISTs. -
IRTP is a majour source of new materials in the region. Sinco
1980, international deep watey rice nurseries hiave been i
used for WARDA ideep-flusled IET (with some aJdditions
feom WARDA) due to lack of sufficient new materials in the

Bl

region. -

F

¢
3
b
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Stactus of the Courdinaccw Trials

Since Tthe First Quinquennial Review of WARDA

After the first Quinguennial Review, the maximun
nuwer .f cooredinated trials t.. bée conducted cacn yoar was
consolidated at 224. In 1974, 251 trials werce plannad odut
119 were conducted (Table 2.25). In 1979 and 1930, 237 trials
were plannced, assuaing a nindiowa of 10% failure so as not

: apueoved nuader f trials. The number of
oxpdrinents successfully concucted in 1979 and 1880 were 177
anc 131 respoectively.,  The number of >lanned trials in 1981
fell to 215 due ¢t the elimination of plant proatection

do
D

ials. The trials were further reduced in 1862 tos 201 due £

tne elimination of sume unsuitanle sites.

Facilities

Suzknko and Ric@gyd—Tgll: bac111L1 3s exist at

Suakolkw for the introductieon, scraening and cbservation of
reeding waterials and elite variecies., Promising varieties
ected in the process are aavanced for nomination >f

‘les incto upland and irrigated IETs. Superior varieties

h]

QJroduced in bigger plots fopr detalled voservacion

secdt procduction ot Suakokd.,  Sume Of the superivr variceties

advanced For nomination of entries into CVTs for upland

irrigated conditions. Thne noainaced varieties are pro-
duceaud both at Suakolks and Richard-Toll. Sewds of the nuwinated
variestics ure sent he seced lavouratury for processing,

treatment and despacch vo the tirial sitces.
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i
i

Sced Labaratory: /The seed produced at Suakolko

“

and Richnard-T21ll and seced collacted from other variety

noninating scientists in bqp\ 2ylon acre seint oo cthe sead

laboratory. The saed laborator ~ry cleans the seeds and
2

underaeveloped grains., Thne sceds are given hot wacer treuacmant
taxing final gewriminaction ctests., Seads are
anc wdstcrivbuced awong thae crial sitas

tirough chne Sun-Regional Coord ina»;.s. Trial protocols and data

collection shaees are supbhlied ulunc with cne seeds.

\Y
N R

Plant quaraniine: Taeg Regional Plant Quarantine

facility exists at Ibadan in NIgeria. WARDA gives parcial
SUIPOrt cowarus its operation for quicior service.  Imgported
materials caie saveral weeks to soeoveral montins for clearance.
However, for urdgent materials lixke IRTP, a follow-up is
Provided for quicaer release.  WWARDA trial macerialk going to
Nigeria hlgo 2388 cthrougil tie quarantine center and often seed
arrival bulynb sites is delayed. In 1982, suae seeds were
found ©o contain bacteria. Since it could not be determined il
wnether the bacteria were pachogenic or not, all centries carryiqg'
sacteria ware ccmoved from the trials in all councries '
According to standard procedurces, after not water bPL?bM»ﬂt and

seed dressing, patinogenic vacieria cannot survive in the sceds.
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1 . o
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3. For *Plzat e ight', aeasuse £rom ngqnu lovel o Che ©in of panicle.
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GENERAL GUIDELIVNES FOR THE
COORDINATED VARIETY TRIALS - 1982

-

VARIETIES AND LAYOUT

The nuaber of varievies usced per trial should
aot exceed 15. The entire set of 14 nominated
varieties should be included in the trial.
The oest local variety should we included as
a check., ‘
Four-six replications are recommended.
rlot sizes should be as follows: |
-~ for direct seoding: 15 square metfe net. .
- fur transplanting: 8 square metre naet.
Local standard spacing should be used.
Care should be taken for proper technical
implementation of the  trials: cvrrectﬁsoWingh

timely weeding, proper fertilization, ete.

MANAGEMEWNT

Fericilizer application: Acctual rates of NPK to bé
given aepend on conditions at the station. Sufficient
quantities of fertilizers should be applied for optimum
yield., Standard mechod of application for the station should
be followed, | ;

b : .
H Cul tural practices: Weeding, irrigation, ctc. should

oe carricd out carefully according to vest local knowledge

and experiance.

Insect control: Insecticides should be applied if

only nzcessary. Sceleact the chemical and determine the dose
according to the availability of cheamnical and mode of

application.




Bird control:
Bird control: It is petter to plant the trial

at about the sawme time as other trials and seed incraease
plots. Nets should be used if available, otherwise,

bird scarers should be posted after flowering.

Ragueihg: Seed or seedling mixtures may arise in
variousways. Incidental off-types should be removed early.
If tuo many bffétypes appear, rogueing may pve delayed till
harvesthtime and yielas corrected accordingly. '

i

s Pure seeds should be obtained and preserved for

future use.

DATA COLLECTION

P

General information: Provide the naime of the station,

year, season, date of sowing, etc., on the 'Grain Yield

s
Data Record form' supplied.

Germination/emergence: Scale:
90 ~ 100%
75 - 90%
50 75%
25 - 50%
25%

Grain yield: Record the grain yield replication

wise on 'Grain Yield Data Record Form' supplied.
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‘Days to 50% flowering: Note down the date on

. which approximately 50% of the panicles of the variety arc

flowering. Calculate the nuaber of days fromn sowing (or

soaxing) to 50% flowering.

o~

Panicles per square metre: Determine the nuaber

of hills/plant involved in one square metre area and then

count the number of ;

sanicles.

the ground level to the tip of the tallest panicle in a hill.

Plant height: Measure the plant heignt in cm froum

Record tha average of at least 5 plants/hills selected at

random for eacn replication of each variety.

Lodging: Recurd lodging at waturity. Use standard

evaluation system scale:

Scale: 1,
- 3.
- 5.
’ 7.
. S.

Sterility:

nanicle.

Scale: 1.

No lodging.

lfost olants slightly inclined.
50-75% planits lodged,

75-95% nlants lodged.

All »Hlants flac.

Spikelet scerility scores may be

Less than 1% sterility.
1-5% sterility.

5-25% sterility.

25-50% sterilicy.
50-100% sterility.

Record this for cach replication.

D

N\
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Leaaf blast: Causul agent: Pyricularia oryzae.

Symptoms: Typical leaf lesions are spindle-shaped and
often develop greyish centers ana coalesce on susceptible

plants. Scale (leaf arca infected per unit area):

Less than 1%.

1-3%

4~5%

5~10%

10-15%

15-25% : -

25-50% |

50-75%

75-100%

be recosded 50 and 80 days after sowing.

W & N 0O 0O N 1NN -

=3
C

Necit and node blast: Causal agent: Pyricularia oryzas.

Symptonns: Panicle neck or branch with dark necrotic lesions and
frequently brogen at che point of infection. Panicles in

suci casces are either partially filled or have no grain and

(T

arce white if infected early. Sczale (% paniclc infected):
1. less then 1% |

. 1-5%

5-25%

25-50%

. 50-100%

To be recoraed 20 days after heading.

]

O N O

Brown spot: Causal agent: Coconliopolus milyzabeanus.

(Helminthosporium oryzae). Symptums: Typical leaf spots are

small, oval, or circular and dark brown. Larger lesions are
usually the same colour or. the edges but have a pale, usually
greyish center. Most spots have a light yellow halo around

the vuter edge. Scale (leaf arcva affected):




1. Less than 1%
3. 1-5%

5. 5-25%

7. 25-50%

9. More than 50%

Leaf scald: Causal agent: Phynchosporium oryzaa.
Symptoms: The lesions occur mostly near the tips, but some-
times start at the margin of the blade and develop into large

ellipsoid areas encircled by dark brown, narrow bands accom-

panied by light brown halo. Scale (leaf arca affected):

1. Less than 1%
3. 1-5%

5, 5-25%

7. 25-50%

9., Moire than .50%

Stemborers: Symptoms: Dead hearts and white heads.

Dead hearcs: At the end of the tillering stage,
2]

count actual numpber of tillers and dead hearts in one square
wneter area (saine for Danicle) and decermine the dead hearc
percentage. Scale:

Less than 1%

1-5%

5-25%

25-50%

More than 50%
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White heads: After flowering, count actcual numnber

8

of panicle and white heads in one square mecer area and
determine the white head percentage. Scale:

1. Less than 1%

2, 1-5%

3. 5-25%

7. 25-50%

9. More than SO%

Other inquiries:

(1) oOther diseases like sheatn rot (Acrocylindrium

Jryzae), glune discolouration (Pyricularia, Helminthosporium,

Cercospora, ecc.) can also be recordei in 1-9 scale.

(2) Insect damagces caused by gall midge

(Pachydiplasis oryzac), casc worm (dymphula depunctalis),

leaf folder (Cnapnalocrosis medinalis),cete., can be recorded

as percentage of tillar or leaf afrected (as the case may be)

and be converced to scale >f 1-9.

(3) Physio-cnaenical stresses like salt injury,
alkaline injury, iron toxicity, cold drought stress etc.,
and recovery from subniergonce, elongation in deep water,
cte., can be recorded in 1-9 scale system, where 1 is excellentc,

3 is good, 5 is intermoediate, 7 is poore and 9 is dead.
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S TOMOLOGY

2.

Staff:; E.A. Aixinsola

Backgpound

It is estimated that West Africa loses about
1 million tons of rice annually. The entomolggy programme
is involved in the developing and implementing/effective
control measures for insect pests evencually leading ©o a

reduction in the magnictude of losses caused by tihe pescs

Monitoring tours

WARDA conducted monitoring cours in member
councrics to determine tihe prevalence of pests and discascs
within tne vast ecological range in which rice is grown in
West Africa. In 1977, monitoring visits waere carried out in
Benin, Ivory Coast, Liboria, Sicrra Loone, idali, Scenegal,
Upper Volta and Guines Bissau. In 1978, six Jtiher councries,
Togo, Ghana, Mauritania, Gombia, #Higer and Higeria were covered,
These tours irevealed in o goneral way, pest prubleams in West

Africa. Sucihh oxtensive surveys could not buc contain certain

inaccuracics. For instance, withian the samne country, it is

often ooserved that a pest s»wecies may be present in one area
ge

and absentc in cnocher. Also, thne sta of crop samole would
influence the ¢ a considerably . Results of the surveys
are therefore : iewaed. Forty-soven specics of

-f rice (Tablc 2.24).

Subscquent wonitoring tours were ailmed at assessing the
ceonomic imporitance of insaect pescs in different rice ccoousystos.
Thus, surveys in varts of Liberia have shown the cascworm,

Hymphula deounctalis as a major pest

humid tropical zones. Studbs (Table 2.28) showed that damage
could result in complete destruction of rice hills, considerable
reduction (aboutc 86%) in <the average nuaber of tillers per

nill and delayed maturity. vield 1nss of 27% was recorded.
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Table 2.25. JAiffect of Furadan 3G in the conirol of

rice casewonu ilynpnula depunccalis &
Fendall (1981)

. % infested o, of % of Yield % Yviel
Treatnent tillers cillers/ nissing izg/ha loss
hill hills

-

(o}

Furadan 3G 0 21.6 0] 3040

at 1 kg

a.i./ha

control ' 97 3.1 33.8 92 97

The gall.midge, Orseolia oryzac, is a pest of

ceconoumic importance in the drier sub-Sahelian zones notable
in Upper Volta and occasionally in the norchern part of
Wigeria and Guinea Bissau. Stemborers are major problems on
irrigated rice, occuring in vast proporcions in the wat
geason in the Scnegal River Valley (Table 2.26) and in the
ary scason in parts of igeria. They 21so cause heavy yiceld

losses on mangrove swap rice.

Tabdle 2.26. £ffcocis of Furadan 3G in conirolling rice

staenmorers (Guede, Scnegal, 1979)

WARDA Spoecial Rescarcin Projoct

o. of do. of Yield % of yicld
Treatment STEANS wnite , (ton/ha) increase

octacked heads/ua”

Turadan 38 2% 32.8%3 0.30 6.8% 78.3
1 kg a.i./ha

Fuiradan 3G at 51.98 8.60 6.31 54.7
1 kg a.i./ha x 3

Control 147.86 21.60 3.83

S5E 1.42 4.77 0.42

LS5O 5% 3.10 10.39 5.92

1% 4.34 14.57 1.29
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Mites and white Tflics Aleurocyboutus indicus David

are also scricus pests of irrigated rice in the Sahclian zones
during tnce dry season. Two countrics, 30 21 and the Gawbiz,

sovaere infesta

Coordinatod insecticide t¢rials

During 1973 and 1979, & total uf 7 and 21 couordinated
inseccicide triols wese cunducted respectively in tiae five
suo-regivnal zones. Tie increase in nunber of trials was
mainly due to the fact that sone trials planncd for 1978 were
actually carried out in 1979 in Zonc I while Zone 5 which

had no trials in 1973 participated in 1979.

The trials wore mainly designed to study the rate

and frequency of application of systemic insccticide “uradgn 3u

in controlling insect pest of ricc. In gencral, Furadan 3G
T

10, 30 and 60) or

sowing oo transplanting producad

(1.2 kg a.i./na) appliced cicher thrice @i

significantly greater yicelds than the control. Yield increases
Oof 46.5 and 55.3% over the control were recorded for two and
three applications respectively. Ac cortain localities,

yield differences were not significant »nrobably due to low
pvest densities. Under upland conditions, the effectivencess of
Furadan 3G was considerably reduced. Bvaluation of
inscciicides for the control of rice gall midge was conducted
in Bobo Diovulasso (Upper Volta). Results showed that imost
insecticides tosted were cffective and produced higner yields
tnan thc control. Miral (Lsazopnos) was the most effective,

followed oy 2cothion and Decis.
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s

_ Coordinated insccticide trials werce discontinued in
1980. The responsivility for screcning insecticidos was

passaed over to the special Bescearch Project Contres.

A lcgional Programme on Integrated. Pest

Management for Rice in West Africa

Following recommendations in supportc of the formation
of a regional programme on integraced pesc management made at
the WARDA-sponsoraed scminar held in Bobo-Dioulasso (Upper Volta)
in September 12879, WARDA coamnissioned a team of ciop prutection
specialists in 1980 to prepare a plan of operation. Phe
team visited seleccted inscitutions in West Africa between
October 1980 and January 192381 and later »roduced a documant
which was widely circulated both a%?gegional and international

lovels for comments and suggestions.

The project winich included a variety of research,
teraining, extension and farmer demonstrations activitics is
expecced to be a collavurative vencture detween WARDA and
national programmes. Due to lack of funding, the project did
not cumacnce as eariy as anticipated and it is now incorporated
into tne ontire WARDA RESEARCH PROGRAMAE.,

Suppoirt o Special Research Projects

1. Planning and implemcnting rice entowmology pirogram-
mes at the Special Researcn Projecc centres for

irrigated rice (Richard-Toll, Scnegal);

N
flooded rice (Mopti, Mali); and more recent
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upland rice (Bouake, Ivory Coast). In the’
absence of the Entomovlogist at Richard-Toll,
the Richard-Toll entumology prograume was
implemented by the Senior ﬁntomologist at

Headquarters.

Data collection, processing of experimental

results, analysis, interpretation of data and reporte
writing.

Technical assistance ©o the Entomnologist at

tne Special Rescarch Project, Ruizupr, Sierra

Leone, who is also the Team Leader anG head of

tne station.
Very rrequent visits (abou: 3 tc each centre

cropping season) are made and tie expended on

ivities is estimated as 50% of his norwal worliing

Backstopping activities of Sub-Regional Czordinators

and involvewentc with national programnes

1. HMonitoring trips to diagnose insect-relatced
problems and propose solutions, <.g.
monitoring teip o Gao, Mali on problems of
decp-flooded rice. Trip to Bobd Diuulasso,
Upper Volta on gall midge proolcan of rice.
Mites and wnite fly problem of dry season rice
crons in the Gamdia, etc.
Planned visits to rice entonwol: gists in the region
for acquintance with programne and to offer

technical cxpertise wiere needed, e.g. visics
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to CERCI, Upper Volta; Djiibelor, Sencgal;
NCRI, Wigeria. '
3. Evaluation of varictics in the coordinated I
trials for their reactions to insect“pcsts.
4. As o resoucrce personnel ©o sub-regional
" h ‘coordinators for immecdiate consultation on
inscct-related problams on rice. Twenty bercent

time i1s spont on these activities.

The encomologist led a team comprising a pathologist,
neimnatologist, agronomist and a vreeder to investigate the
problen of deep-floodod rice in Gao, Mali.

The team noted that the drying of leaf tips and the

floating rice straw were two distinct naladies. The drying of
leaf tips and subseguent blighting weré suspected co be
symptoms associated with bacterial leaf blight causced by
Xanthomonas oryzae. Since nearly all rice straws floating on

N N

water surface harbored the stem dorer, Maliarpha separacella,

it was deduced that this pest was prescent. The peculiar
feeding habit of the borer and the fragile nature of basal
internade in the decp-flooded zone provided strong evidence
for the hypothesis. The white heads were causced by the

7 stemborer Chilo zacconius. The team recommended control

actions to pe taken against these pests wnile at the same
time suggesiding that more rescarch activities be carriced cut

in the area by the Special Research Project at Mopti.

Observations during the mission ©o Upper Volta

confirmed that the ¢all midge, Orseclea cryzae was the most
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serious insect pest on rice. Ficld trips were wmads to
Banfora, Harfigucla and iwu Valley. At Karflcucla where

. LBoVary -~ N . o
attack was st /7 some ficlds had abouv 7C% of cthe tillers
showing tine charactoriscic onion shoots. Studies nad deen

conducted oy the naciocnal p‘ag rarwiie to contirol the gall midge

. . e N i . L )
using insccticides. So far, results nave not bdeen

encouraging and insectiicides such as Furadan and Decig were
found to be cffective only against steaborers. A set of

IRRI gull wmidge nursery boncalnlng 190 entries was handed

over in August 1982 for scroening in a joint WARDA/national
research collaborative work. The resulis of the screening
together with thesce of an carlier set delivered to tihe Sub-
Regional Coordinator are peing expected. It is hoped that from

such nurserices assemdlaed internationally and svecifically on
gall midge resistance would emerge weful materials for WARDA's

programme on the gall aidge

Actcivities oi

Assist in screening introduced wmaterials at
the Scod Nursery Farm, Sualoko f£or varietal
reactions Ty insect pvests.
Courdinate collaborative
international organiza
a. Consortium TOr Intey
C?op 2rotection (CIC ), University
‘of California, Boeriielcy, USA. WARDA
collaborates with tnis inscitution in
pursuing its programae on Integrated

Pest Management (IPM). Tae first




training on IPM was co-sponsored by
CICP and WARDA at Fendall, Liberia ‘
in January 1982. Twenty-eight trainces
drawn from all over West Afirica parti-
cipated in the course.

International Institute of Tropical

Agriculture (IITA). Had joint monitoring

trips witih iiTA scientists and assisted
as guest lecturer at rice production
training conductoed by IITA.
3.  Teaching.rice entomology tv Research Assistants
and rice production courses organized by WARDA at
Fendall. ' '

The overall time cxpended in these activities is

aestimated at 30%.

Futurc plan

vuring the periocd under revicew, cirop protection
activities of WARDA have beon consolidated and coordinated
TO provide o regicnal strategy pased aﬁ?%culogical approach
TO poest controul. Pest councrol toechnology develosped by the
3pecial Reseairrch Projects iz oeing made available ©to arees
of the same ecosystain with similar pest proolons. In addition,
there is a regional networx on integrated pest managament
proposad by WARDA in collaboration with national scicntists
to fornulate control stratoegics that aire cheap, 2asy Lo
adopt and free from environmental hazairds. Sever

naticnal institutions have indicate&?ﬁcsire




joint cirop vrocection activities with WARDA., The

Entonologisc coordinates these activitices. 1In the years
ahead, tnhesoe activities would nceed ©to be continued anc: furtaer
stiengthenad

i

/

Active support to the special Research Project
centres will continue and as soon as experienced centomologists
are recruitced for the centres, involvanent of WARDA cnto-
mologisiswill gradualiy cdecline in this area while more waphasis

will be placed on assistance o national progranuacs and

backstopping aé;i:ivi"c,ies of the sub~rcegiovnal coordinators.

i

Soma meraber states do not nave any rice research
programme and have wholly depended on WARDA. The entomologist
will continue to function as rice proutection expertc to the

region.

The regional programme on integrated pest managelacenc
is expected to begin as soon as funds arce wmade available., The

cnconologist will coordinate ciwe programe.

Collaboration among national and international
institutions would ensure excinange of ideas and toechnologies.
In this regard, collaborative activities with othor

institutions that would benefit rice faracrs in West Africa

in the arca of cron protectiom will be pursuacd.

The entomdlogist will continue ©

in screcning germplasm for resistance

Assistance shell be given o the Training

Department and in giving lectures To The trainecs.




COORDINATED HZRBICIDE TRIALS

Scafi: DL,X. Das Gupea

Ooeravional scrategy

The nervicide trials in the chreo years (1972-19380)
were confined to the main scason under rainfed/upland, irrigoate
mangrove swamy and deay water conditions. The wain objaective
was to compare selectod nerbicides and identify tho effectiv
ones suilted €O the various rice ccoologioes in tne
West Africa region and the possioilicty of using selectad

erbicides as alternacives to mnanual weeding.

during the period, 45 trials with ton (10) single
nervicides and 16 compinations were conducced at 19 locacions:
19, 22, 3 and 1 under uland/rainfed, irrigated, wangrove

and dego water condicions cespectively.

Tae axperimental design and layout were according
TO a commaon protocol; however, the test variety and
agrononic sractices were those locally recowaended. Inivcial
introduccion ¢f the herbicides was based on their astaplished
reputation; their concinuance in subseguent trials deterinined

by the Heriormance in the preceding » Duec to irregular

i
supRly Of the nervicides and d ] i i delivery to the

trial sices, 1T was not pussiole to include the saiae sec OF
herbicides in the successive trials, Dut each of The promising
oNnes were sudnjected to confirmatory tests for weoe than one
season ac ocne or nore locations.  In tine comuaon provocol,
handweeding twice, weed-free (more than twe handwoeodiag)

and no weeding (contirol) troeatments were included.
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The perdosmaance evaluation was pased on ¢rain yield
and yield increase over tile controel (no weeding). dHowaver,

.

at sune sites,; weed control racings were also determinaed.

roesults

out of cthne 45 Lirials, no worthwnile information
could be derived from 12 trials. Performance of top herbicides,
weed-free, nanawezding cwice ana control treatments in terms
of grain yield and yield incirease over control under rainfed
and irrigaced/mangrove conditions arce presen

1,

in the sub-rogicnal reports.

U, )laﬂd/L dl

ts snow that in rainfed rice,weeds

yield limiting factor. The yield lossces
year and amongst the 10 test locacions,
increascs Gue To hervicides and manual weedin
am (1978, 1879 and 1830), Faraiwo-Ba (1978
and 1280), ienne (1673) and Sotuva £1980) were coonsidorable,
indicating :ic ice yield increase notentials in the West
Africa coegion. K { in 1979, at Suaaoixo, wnere rice
was grown the firstc tinc ter bush fallow, the yield increasce
over no weeding was s ° 18%). This was due ©o low
weed infestation in cthe rice field after Dusih fallcow. In
1880, at the sane site (rice arter rice), the yield iner
ovear contrel {(1.39 t/ha) varied bhetween 112% in weed-firce

3

£ollowed by 110% in Tamariz (ordinary) and 70% in hand weceding

o

Twice.
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Manual weeading was gen2rally superior, but several

of the nerbicides gave comparaole porivimance as far as grain o
yvield and wead concrol are concerned. In this respect,
Tameriz (orddinarcy) at seven sites followed oy Preioran and
Stan ¥34 eacn at f©our sitos are considered ©o be effective
ncrbicides for rainfcod rice.
irpigated rcice

Unlike upland/rainfed conditivns, irrigacion witn
good land preparation offered tine auvantage v water control
and nacural woeed supgression.  lowever, considering thoe higi
grain yicld of 6.3, 4, 4.4, 4.0, 4.5, in unwcedea plots ac
fichaed-Toll, faedi, Suzlivko, Halungo ana (dassion Tove

especitlively in 1980,

2-42% oY
irriga

conceol

nerosicid

NATDICLGRSs are ionaloy nign., Thus, oven uder

ou conditcions, uuuvb**lly waRs,e satisfuaciory water

and ool land proiaracLon CIMoT DS acnioved
os application can ael) in getting wuch highef Jrain

Undor icrisaced cunditcions, herodiclides wore Jenerally

Superior o Nane weelldil, as far as wodd coacrol and grain
yielis were concernac In this respecs:, Tzaariz {(ordinory),
Tamariz (supor) 3cam dupes A, 3cwa F34, Basagran £ + Stam F34
are cumtaon efrfeccive haroicides ac 11, 10, 10, 8 ani 7
locations resoectivaely. Similarly, BA3-454-0211, DBasagran

AV o+ Sta

P la)
o

+ Scam 7

a0 r34, EC + Staa F34
3

C
4 were alss effective nordicides ac 4

LT is wortn no-ing that Tamariz (Ordainary) and Stam F34
ative neroicides Hoth unaer rainfeld and irrigaced




Mongrove rice

Of the two ¢rials conduc el ave rdodues Wiy
HANGrove swaiy condicions, ¢grain yield in 1978 is considered
reasonanle.  Basagran LV + 3ta F34 and Tribunil + Surcopur
(i.2. Stam F34) gave 386% and 38% yield increase respectively

ovoer contirol wizld of 2.07 ©/na. Bas

agran 4V o+ Stawm 34
A

A
gave significant grain yield increase (25%) in 1877. It
chat good land preparat before transplanting

wead concrol.

for 1983-1987

1

Since 1981, courcinaced weed coenerol tirials nave

disconcinucd and instead, on-farm weed control titials
nave bheen introduced.  Tnese Trials in faraers' ficlds are
sinpler in design and fewer effective nerbicides {3 to 4)
se¢lectcad from tne coordinated weed contiol trials are included.
These on-faimn tescing of weeld control crials will Le continued
Jith Tthe [ntegrated Pest Managoment Progeraimme which has
been presented e2lsceunere

“

Tne screwning of newer hecbicides and suporcing

researcn on thneiir selectivity and toxicicy pronlems, etc., have

already bHeen undertaien Dy cne WARDA Special Researcn Projeces.
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INTERNATIONAL R

CZ TZ3TING PROGRAMME (IRTP)

Bacugr

scaff:  A.O.

SUNG

The Incernacional Rice

Avifarin

Testing Programae (IRTP) is

funded oy c¢ch2 United Wutions Dovelopaant Prograiune (UdDP)

and coordinace

(IRRL).

IRTP saerves ¢ pruvide

an of

oy the Internactional Rice Rescarcih fnstit

ctlvo lini: Qiaoneg the

rice improvanentc prograuamdés acound the worlld including the

Genetic

Evalucition

Tihe main ovje

1. Malz2 the:world's eli

€t rice scicntcists

«irect usc or ror

Dreaaing programmes

2. Purovidl cne
asscss the

oreeding lines over

cultural,

and Ucilizacion (G3U)

the

around

u-.ﬂ\

sorforimance of

s01il and Jdisease and

)rog“ﬂmmb of IRRI.

IRTP are to:

ce germplasi availaovle

the world either for

in crossaes within their

rice scienciscs with an ol portunicy

ctholir own adcvancad

a wide range of climatic,

' ’

3. Identify variecies witn Diroad specorum

esisctance ©o major

B5oNS58s.

Jdiscasscs,

and evaluate the genetic variation of

4, Monitor
Dathogens and insects.

5, Serve as

of varictal characte

a centre for

. )

.
ristic

f\l"f‘.‘

r

3 with f."‘ V"”‘" e

"growing cnvironments in the world.

Promnota

the world.

interactions among rice scientists in

-, N
and other

information on intceraction

S
(28

insectc coundi L..LJA'IS.

o |

<3A
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Through this programae scicniists of variyg

nlines can participace in the systenatic evaluaci
-

cevalopaent of the many diverse rices

the local conditions of faruers around the world.

Tac hiscory of active rice *ultivwv 1n*“oducu;on
from Asia ©o West Africo th”ouwh cne _ﬂyp-iuulunul Nice
Research Institute stairtes in the lace 505 Ineroduction

continued on a2 larger scale in tae early seventies, especially .

thirougn the West Africa Rice Developaentc Associatcion (WARDA)

and the‘Internatibnal instcitute > Tropical Ageiculcu

(ZITA). In vay 1978, IATP accivities in We 5t Africa were
formalized as a result of an ugrcumenu awmonyg LARY, IITA and
WARDA. WaARDA was to play the leading role of receiving anc
disseminating wmaterials o West African countiries excedt

nurseries going o IITA and RCRI in Jigeria.

WARDA Cowurdinated Tirials znd tne role of

IRTP in West Africa

Coordinaced ﬁrials werae starced in 1973 in
West Africa by WARDA., A similar coordinated trial by ILTA
in 1971-1973 gradually phased out on account of an agrecement
between IITA and WARDA. Cultivars from <o IRTP Hlay a
major role in these coordinated trials. WARDA's special
research Drujects also use IRT? materials in their screoning
and oreeding programmeé.
Several nacional and international inF“‘tuteg
such as IRAT and IITA welcome the o) )J*“anlcy of being ablz
recaiv a:ieties-and lines from many parcs of the world
Tthein ©o assess their cultivars in comyarison wita

vailable ones firom otner scientists.
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The cultivars firoa the IRTP supple:
breader's programae anﬁuﬁnexu there is o : progfahme,
they provide an lnpoirtant source of diversitcy from whicn
selections can e wade. Tne relevance 28 IATP-in West
Africa has alsyo vecen underscoreG vy both WARDA and IITA
with their 1978 agresment co have an IITA Breeder located
at WARDA headguarters. He is responsible.for the IRTP in
West Africa. Also in 1979, IRRI placed its African Liaison.
Scientist in Ibadan. He is actively involved with IRTP in

Africa.

Wursery procurement and coordination

Bacn year througn questionnaires, letters and staff -
visits, WARDA contacts tne national and international
rescearchers in the region requestcing for their IRTP nursery

necus. These are compiled and sent to IRRI. Upon procurement,

WARDA undercaiies quarancine activicies tarougn the Plant

in Ionadan.

The' nurseries received 3 et at the cold room in
Fendall, Liberia ponding roceipt of cha seed
from the Plant Quarancine followinyg which recomne
arc given. WARDA thoen despatcones the nurseric
questing stations.,  WARDA scaff ronitor these trial
submit a report andé results to IRRI. The resulits of tae
IRTP are =2ls0 discussced at WARDA's Annual Rice Review

Meetings

dvery otner year, IRRI, in collaboration with

WARDA and IiTA, conducts monitoring tohurs of the IRTP sites.
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wost African duminations intd IRT? Nursceries

- .One of ‘the. benefits of participation in-the IRTP
is to enable.sciencists.in the region tv have their materials -
tested on.a glodal:basis. WARDA has -thercfore encouraged -0 -
scientists in the region ©o nominate Hrowising .cultivars ' -
into appropriate nurseries. - Many stations have responded- -
and cach year cultivers are scent to IRRI for Jdifferent nurserieé.

Uses in WARDA Coordinated Trials

Bach yecar, WARDA c¢nters many cultivars originating
from IRTP into its different coordinated trials which are
conducted throughout West Africa. ~WARDA's Svecial ' -Research
Projects also use IRTP materials in their hybridization Hrogram-

mes’.
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STATISTICS

WARDA rccruited an agronomic stavistician in
1977 ©o provide the statistical basis for ro cch conducted
at the special projeccs and the coordinaced tpials."Before
then, the organization aaployed the services of various
consultancs to design and advise on inplemencation of the
coordinated trials. Analyses of the results of the
trials were done at various cuinnercial computer sét-ups

~

inside and outside tne rogion with much difficulcy and often

without detail or complaeteness.

Also at about thac time, field work started in

carnest at tne special projects. However, simplistic experi-

mental designs, ofteon narrow in scone, werae favoured and
analytical procedures were often based on common sensce apheal
and intuition rather thanﬂgtatistical ctheory.

Wori in the early part of the quinquennium under
review was therefore concentrated on iwdrovemenks in Gasign
and scope of experiments, field plot techniques,
methods of analysis and statistical as well as aconomic
inferances. A mnicro-cunduter was acqguired in 1979'to facilicate
tinely analysis of large volumes or data gencraced from the

courdinated trials and the spcecial projects.




Because WARDA cues not have a computer progronmer,
development of the necessary computer software also secame the
responsinility of tihe stotistician. A Lidrary of computer
Srogramnes has been generated which now satisfices nost
axperiacental situations of che special projects and the
Technical Support Services as well as complete systems for the
validation, storage retriceval and analysis of data from the
covrdinated and initial evaluation trials. The library now

includes fully tested and frequently used modules for:

1. cCompletely random design (up to 3 faccors).
Randomizad complece Hlock designs (up to 3 factors).
Latin square designs (vp to 3 factors).

Several variantcs of split-ploc, trip-plock,
split-split-plot and strip-split-5loc designs.
Balanced and partially bhalancod lattice and
rectangular lattice designs.

Various incomplece Hlock designs (Types

Genceral regression pacikage (lincar, geome

exoonential, sums of up to 3 exponencials,

polynoinial, stepwisce polynomial, multiple,

1, ! .
stepwise aultiple, general mulviple).,

The West African region lacks adequate numbers of
trained agricultural statisticians and the hardware and software
for effoctive service. 0Of the alrcady small number of
statisticians in the region, few have the oxpertise, incercst
and/or expericnce in agricultural rescarch necessary for
effective consultation. In this arca, WARDA's statistical
services have becn extended (on request) to agricultural

research establishuments of rmember countrics. Countrices which
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have benefited are Sierra Leone, Gaabia, Lioeria,
Benin, Upper Volta and Ghana. Walle Upper Volta benefited
through suposly of sofcware, the others received

data processing assistance. It has not been possible -

r
c
[N
C

mora than stated anove decause of staff limitations. The

whole set-up is strictly a one~-man operation.
Participants at WARDA's Field Assistant and Rescarch
Assistant Courses recelve irsruccion.: in experimental

statistics as follows:

Field Assistants: Dxperiwmental designs, layout

and f£ield nlot techniques;

Rescarch Assistants: DExperimental designs, layout,

field plot technigues, analytical
methods.,

By the middle of the quingquennium, WARDA started

develuping computer-vbased data managoment systems capable

of processiny, storing, reeiieving and integrating rescarch
i:

1,

@
information. The systems so far in use are descrinad below.

Variety Information Sturage and Retrieval System

WARDA introduces thousands of varieties into the
region annually for ouservation and testing. all
intruductions and lucal collections are planted at least
once in the seed anursery farm or at the appropriate special
researcn project sites tu gather data on their morphologic
and agronamnic ctraits and to identify desiirable traits such

as nign yield, grain cuality and resistance to insects,

diseases, dougnt and toxic soils.
¥




Tne voluwne vf data so far acquired is cnormous.

wnese data, a compuiterized variocy inforaation
storagwe and recrieval systom was developed., The systcm,
which was adagpted feoom IRRI's Germplasin Banik Information
Retrieval Systan, stores ana updates cexisting data in
aporopriate data £iles chat allow easy, rapid, and accurate
accaess Dy scientistc at WARDA and national rice improvaiad nu

Pragitauanes.

Farma Analysis Pachkage (FARMAP)

FARIAP 1s designed for cowputer pirocessing of

2

faring systeins sursvey daca.  The paciage is sufficiencly
rlexible €y capture and handle che diverse dota nseded for
imonitoring develouiacnt or identcifying agronomic,
environmencal, cultural, instictutional and socion-cconomic
constraints to the farm nousenold unit. The packayge was
developed by the Fara Managcment and Profuction Eoonuwaics
Scivice (AGSP) of the Food and Agericulture Organization of
tne Uniced Nation in FORTRAM IV and transplanted to BASIC
2y WARDA, Pne BASIC version is fully operationzal and is used
extensively.,  WARDA has made available to Michigan State
University @ copy of FPARMAP (BASIC versioun) for use on &

USAID-fundec facining systems rascarch projaectc in Sg }cual.
it '
li
i1

Soil Fertilicy and Fertilizer Requiremencs

e L+ et . domitntn i ittt

Cumpucation Syscem (COMPFERT)

Tae system provides compucer prajrames for answering
comnon guescions asiad 2f data in soi ercility cescarci
elatinyg tu the use of furtilizc
tools for culculacing rosponsce

funceions, optimal fertilizer Los0il tesc calibrations

ote., 2oth for the guidance of indivicual farmers and for the
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forimulaciua of goneral recomuencations for countirics o
reglions. Tae package was finalised lace in tho gquinguaennium
Qut has ween used successfully o analyse on--fara fertilizer

requiraement trials in the Senegal River Valley.

Benefit Cost Analysis for projecc dpyiisal (3EJCOST)

BUWSOST is an adapcacion ©irun a CDC 6500 FORTRAN
DroJeoamne Dy e sane nzine developed av Aicnigan Stace Uni-

Cversicy. It coleculaces net present value, internal rate

of rotuirn and Lonefit cost ratios waicn way he usced as
decision criteoria for lonyg-corm investient projects. ne

ystem provides gowerful tools for agriculcural ccununaiscs.

“

Activicieos Notworis

Tyore v Activicy % Of time spent
Courdinaced + Inicial dvaluation 15
Trials
Special Project - Ricrnard-Toll 10
Special Project - ilyoti . 10
Soccial Projecc -~ Roxupr ‘ 10
Software Dovelopaont 30
Nacdoual programaes 5
Training 10
Repores ana General Administcratcion 10

constraincs and Prupousals

The main cunstraint te the Stacitician's activities
is the lack of any nind of gersconnel suppcocrt. Thus the sikill

and exo»erience available is limited o chat of one statiscician

[T

alone; he is ¢rossly overworcked and maximuan disvuroance vccurs

wnen e calies leave.

-0
\\ 4




A second constraince stems out of the vast ygesyraphi-
cal uistance waich senarates the special projectcs from the

vy dm
G'caTtisclician.

These twe counscraines together prevent maxinua

interaction necween experimenter and scatistician,

Good choice of experimental wesign needs much

£

discussion vetween experimencer and statistician, It often

also requires familiarity and chorougn nowledge of the site.
of the experiment involves an extendced

cogitation Dy ctne stacisticliain while he gathers and

Simiiar demands on the aind apply to analysis of
data. It calls for intelligent aporeciacion of the logic
oI the problag perhaws trial of several alternative procedures
n order to extracce infuormacion in a readily unders<candable
fora,.  Moszuver, comscant surveillance of the experiment and
information collaected in the ovrocess facilitates sulsequent
analysis, Taen follows stavistical and ecouwmic inference

which are egqually aind Dogging.

DOas access ©o a cumpute

cuputer is fast and celiminatces -

repeated oweracions., However, unlike tistician, a cumputer

i3 complocely incapable of chougnec. A compucer ovediencly

serforms the exact task cssigned to it following a seguence of

&
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ong (callod a orogeamne) ©or manipulating i
~inting cosualos, WISQ0RT 2 DLOPREAAS, aOwWever,

uzar, siaall o lacge, ds dincapaslc of ‘;Eoizig'

oY ,mugr:mmé any oe sui cavle For DroCesslny une

aaven ouc cunpglecely unsuitaule for maother. | Taus,
an unending screaa Of ol prognlass oo z"cvelo;).'
in sa0st, thaese 1o wuch mwore €1ds 7 stasiscician

et caan ardtamecic. Shousc wf asandoniag cercain

o

OF aig ole, a sole stacistician aay spozad
1

cazagr Cthinly. Neither of ae wwo posgivilicies .o
174
acoraccion., It is wherefor: cunsicorad necossary “that:
1. Zaca special project have ac leastc a junioe
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211 non-3vi is;ical use' 0E one coupuer and
sighician in the dévelopnent

SOETware. Tals L2CUals ore
relovaits wich The Dlans co coaguacerizoe
cliie activities i cho WARDA accounts and

3. A wata ':ﬁ._,.,:' soans se ccevuicad for the siwnsler

AT ceddous daca cncory uoaracions,




Infras{:mcturc

Tne WARDA infrastiuctural prog:‘anm:, progress and plans are provic)ed
below. There are two types of construction projects undertcaken by
WARDA. -

= A. Buildings for residential purposes. These camprise:

~ staff houses
- guest houses ,
- sleeping quarters for trainees or office staff

Buildings for worliing purposes. These camprise:

~ laboratories

- oold roams

- workshops and warehouses
dining halls and recreation halls
administiracive buildings and offices
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LIST OF WORK UNDERTAXEN IN Tl VARTOUS MIBER COUNTRIES BY THE WARDA

BiZiiI

1880

IVORY COAST

197¢ :

GAVBIA

1972 :

CUINEA-BISSAU

19756 :

ARCHITECT SINCE 1978

Supeivision of the Boicon laboratory and cold room
construciion (arza: 240.84 mz); 80% of the project
campleted.

Boualé Special Project: preliminary Gemarcation of the
land to be used for construction and preparation of a
genaral 'layout plan of the blocks, and ecuipnent.
Proposal to convert a shed into offices. Proposed
conscruction of a staff house at Bouaké and a house for
the piroject director, preparacion of execucion plans,
specifications, estimates of qualities and costs (arcass
214.27 i and 200 w2 respectcively).

Renovacion of a WARDA staff house in Sapu,

Supervision of construction of the Contubocl laboratory
(arca: 110 mz).

Proparation of construction project documents for:

~ 1 laborabory with cold roau ai Contuboel (arca: 218 mz)
- 1 laboratory wiia offices at Cavoxanque (area: 1856 mz)
- Gormitoriesat Contubocl (area: 241.28 )

dining hall with recreation hall and warchouse atc
Caboxancue (area: 405.28 mz)




- construciion of a rice mill a:c Fendall; cxaaination
of iche technical Gocuments supplied by the consultant
architectc in charge of the project; selection of the
contractors and supcrvision of the work.

Construction of a guest house in Suakoko and water
suply system for the Guest House (area of building
3683.80 sq. ft): supply of technical documents,
invitation to bid and supervision of work; 90% of .

e building has been canpleted. .
Consiruction of a Net House in Sualioko: drawings,

invitations to bid (area: 590 sc. ft.)

‘Construction of a dining hall at Fendall: swply of
documents (Project financed by USAID arca: 512 sq. ft.)
Constiruction of & workshop and garage (arca:324 sq. ft.)
at Fendall: supply of technical cocunents, drawings,
specifications and estimates of cuantities and costs
(project financed by USAID).

Construccion of dormitories and icereacion hall ac
Fendall: proparacion of the technical documents, ‘
specifications and estimates of cuantitices ana costs.
(Project financed by USAID; arca: 4123 sq. £t )
Decailod study on aie wor: €0 Do done in parcioular on
the WARDA Headouar<ers ouilding in Monrovia in créer to

maite ic leak ~ proof.

Construction of a housa for the Mopti projocc director
(area: 175.63 mz) . Suply of technical documants.
Project not yet financed.




Construccion of two staff houses in Mopti; supply of
plans and specifications. Arca per house: 214,27 mz.
Project financed by USAID,

MAURITANIA

1979 : Supervisicn of the constructicn of the Kaedi
laboratory (arca: 110 mz) . IExtension of the building
in 1981.

valuation or staff houses .4 sane WARDA construccion
done at Richarc-Toll and Fanaye.

Prgparation of docunents for the canstruction of a

cold o,

Supervision of the canstruction of scaff houses in
Rolampor; area per house: 1744 sq. fx.

Canscruccion of @ Guest House ac Rokupr; pogpairacion
of the wchnical dccouments, specifications ax

estimzoes (arenm: 250 sc. £T.

Constiruccicn of a staff hcuse at Rolapr; (area: 2089 sq.fe.,

nivject financed by USAID). Supply of plons and

specifications. i

Conscruction of one lavoratory and cne <old roam atc
Cecaveli (area: 135.28 m2) . Swply and installation
of the laboraccry and cold roda ecuipment.

Mogt ~f the majoche listad shwe ave gtill om-gning.  Thoeiv oommplo-

tion is anvisaged in 1983.
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FCIAL RESrNRCH PROVECT
HANGROVE  SWAMP RICE

- —— I —— w——

BACKGROUND

Rice cultivation presently covers about 200,000 ha of clearcd
mangrove swamps in The Gambia, Guinea-Bissau, Nigeria, Senegal and
Sierra Leone. An additional 150,000 ha can be dewveloped in these
comntries. Up to the moment, 800,000 ha are unutilized in Nigeria.

Mangrove swamp rice comprises about 7% of the area put under rice
in West Africa, and accounts for about 12% of production with an average
yield of 2t/ha. There are indications that the use of practical modem
techniques can double production per unit area. The relatiwve importance
of mangrove swarp rice varies fram country to country as indicated below:

I Area urder
Mangrove | % of National| % of National
Contry | cultivation(ha) | Rice Area | Rice Production

EY
52 54
12 18

80 |
|
| |
20 | 6
o
|

Guinea Bissau | 90,000
Ganrbia | 10,000
Guinea | 64,000
Senegal | 10,000
Sierra Leone | 35,000

|

Nigeria 5,000

6 12

I
I
|
|
I
|

The swamps have been continuously cropped for over 100 years in
most contries involving 100,000 farm-families in the region. All farms
are manually operated and most cultivated with low yielding varieties
without fertilizer, pesticide or herbicide application. The farmers
are also constrained by labowr, transportation, extension education,
lack of credit facilities anc input availability.




."xa-r:g;x‘r.;: rignr cultivation is anfectud oy ccological varictions
rengiiyg Teon Jdry troploal climate with 100w of rein in the Casamance,
Soutlicrn Scaegal o mudd Toopical .clincbe with up to 400cm in Sierra
Leone. :Succ;-‘:ssful caltivasion of rice in ony one area depends on the
length of sali-free period witich is an incerplay of freshweter aveilable

and saltwater intrusion fram the ses.

The farthcer a site is fran the sea, the longer is its salt-free
period. The special project site at Rokupr is about 25 miles away from
the sea along the Great Scarcies river. The fields are salt-free for
more than 5 months in the year. Between e tidal swarmps and the upland
lie the associated mangrove swanps wiidh are characterised by excessive
grass and sedge weeds.

The Rolagpr Special Project was initiated in 1974 and wcgn_ fully.
opcrational in 1977. Its main objective is to solve provlans limiting

production of mangrove-swamp rice in WARDA Mombor Countries ond to oxtend
improved production mcthods to axtension worliers and to famers.

PRODUCTION CONSTRAINTS OF THE SWAMPS

High amount of orqamc macter;

Large amount of sulphatc, mL,nsx_ly acidic ((H“ 2-3) ‘when
allowed to dry; upon drying rolease froe Fe and Al ions;
Nutrient deficiencies and disorders, cespecially,
associated mangrove: swanps, -and mmqu:n.e and ags\_nc\.
of balanced fertilizer application; ©

Inade.quacc and late land proeparation; co.:tly and luoour
consuming manual operation for puddling and absence of
mechanization;

Poor cultural practices: wide spacing, no gap-filling, weed
infestation in associated swemps and cran danage;

Salinity in areas of short-wet scason when the volume of
fresh river water is inadequate to check the incoming tidal-
wecer from the scas. In such areas, rice is grown on ridges
after ampoldering, and the crop depands upon fresh water fram
rains. Sanetinmes, rice crop fails under tidis condition

due to short rainy seasons ond inadequate accunulation of
rairwater in the polders;

Staggered planting, and old and peor quality scedlings;
Lack of seed supply and extension scrvices.




A mnei-disciplinoey o of sciantists hos boon cstaplishicd at

A
.
Rokupr to davelop noew techniques and test than in Sierra Leone and in

coopcraticn with national pecsoniicel in otiier countrics in West Africa.

Since 1977, about 80 trials have toen coanducted on fanmors' fields
each season. This is meant to increase the uderstanding of the farmer's
probluns and established excellent cooperation betwewn project stoff
and farmmers., Pramising techniques are evaluated by the economist and
extension agronomist together with famers on their farms. Successful
techniques are then passed on directly to farmers end appropriate extension
authorities.

The following interdisciplinary activities have been undertakon:

Varictal Improvement (working in association with Pathology, Entomology
and Soil) |

- resistence to disecascs with spocial attention on blast
~ tolerance to insect pests and crabs
- tolerance to high salt levels and iron toxicity

Entamology (working in association with Pathology and Weed Science)

- insects as vectors of disease especially dirty pariicles ‘
- weeds as altermative hosts for rice posts and diseases

Agricultural Econcmics (Technology Assessment and Trensfer - TAT)

The activities of TAT started in the project arca in 1980. The
programe has three main camanents, namcely:
1. Socio-ecorxmic studies;
2. Adaptive trials; and
3. Post—pboduction studics.
During the socio-cconomic phasc of the programe, the farmoers'
technology is assessed so that appropriately improved technology packages
can be designed for their farming system. |




the moin cbjective of the post-pocduction studics is to determine
leved of Lesses at differant poincs ond o generate awareness and contrul

messures ¢ adndmise such lossca.

The swategy nas involved u»crn,lcgy test.mg on lar*g scaie in
farmers flOld.: in thc follcmmg areas:

- testing of improved varicties; L R
- utilization of urea by means of the m;ectlc,n techniques;
the use of the single axle tractor;
pest control practices;
post harvest pest control, and

the evaluation of iaocharical cultivatlm and hemlclcc., -
for weed cantrol. ; ‘

RESEARCH PRIORITIB

Athough r\es\.amh 1s carried out o nultl—dlsmplinary basis,
the prlorltles are outlined =1 sub_]ect rrntl:::r oa515 as follows

Varietal Improvement

To select fram anong introductions and hyorids developed at the
staticn higher yielding varieties for the varying -spectrum of  mangrove .
swamp conditions encountered in West Africa. . Main selection criteria-
are: high photosynthetic efficiency under low light conditions, salt.
tolerance, iron toxicity tolerance,. adeqwte plant height and life cycle.

Entcmology

To identify and cvaluate the importance of msec’- msts of A v
mangrove swanp rice and develop practlcal contr'ol methods for them c.nd

the crabs

Soil Science |

To establish methods for economic usc of fercilizer, crop and scil
management practices including the usc of smll scale mechenization.

wGed'Scic-n:s_

To determine thc: types of wecds prc.scnt :nd d\.'v‘_lcp thelr pracL:Lcal
ccntrol measures 1nc1ud1ng cultural, mechanical and chemlcal control
methods for the mangrove and asscciated swamp.,
R .000/3.6




Mlant Patholegy

To monitor disease incidence and devise practical control methods.

~griculbural Econcindcs

To analyze househiold incanes and expenditures and labour
availability and to determine the econamic and sccial consequences of
ard limitations to introduction of new techmicues for the mangrove swamp
faming system. To detemine the potential ecuncmic profitability
and acceptability of these technologies. '

STAFF TRAINING

- Three of the project scientists have received post graduate
raining. Two are presently pursuing M.Sc. degree Courses,

\
In August 1982, Mr. Monty Jones attended 3 weeks IBPGR course on
Data Management for Gene Banks in Beltsbille, U.S.A. Me. S, \I Fonba
also campletad a 3-week course on C.ncept, Techniques and Appllcntlcns v
2f Integratéd Pest Menagement in Rice in Africa, at WARDA Tramlng
Centre, Fendall, Liberia.

Frum 1978 to 1980 each year, three of the field technicians
undervent the WARDA six-week Field Assistant Course at Fendall, Liveria.
Three labourers have been trained for 10 wecks in maintenance and use
of single axle tractors atA Tinkenko in Sierra Leone.

SUMMBRY OF RESULTS (1978-82)

VARIETAL IMPROVEMENT

Introductizn

Since 1976, appro;dmately 2000 vamet:l.a.s have been mtndwed and
screened for adaptation to the mengrove swanp ecology (Table 3.1). bost
of the varieties originated fram IRTP and include advanéed breeding
lines as well as traditicnal varieties., The advanced breeding lines
have proved most suitable for short duration, non-tidal mangrcve areas
in the north of the regiun and the traditicnal varieties for the tidel-
swanps of Sierra Lecne and Guinea. Scweral of these varieties were
entered into the coordinated trials for mangr:,ve swarp, deep—flﬂoded and
irrigated rice. |

BT




Table 3.1

Introdiced Vairieties Screened at Rokupr
for Adaptation to Mangrove Swamp Conditions

I I
| | ‘
|Origin of | Number of ,
|Materials |Varieties Selected
| :
l

| TITA 54
| WARDA 49

| IRTP, IRRY
Germplasm Bank | 62

1 - | IRRI Gernplasin

Bank 18

l
| 71 { IRTP i 9
| 536 | IRTP I

| | 22
| | 341

S 132 | IRTP
1,906 |

|

P
|-
|

l

Total 17

Farmers' field trials in Sierra Leone have confimmed that RO;( 5 and
CP4 are acceptable to farmers and suitable for tidal mangrove swanp areas
with 3-4 months and over S months salt-free periods respectively. For .
intermediate areas neither variety appears appropriate. ROK 5, with a
duration of 145 days, matures early and is unpopular with fanmers in this
area as it requires protection from birds. CP4, with a duration of 190
days, matures late and can suffer severe salt damage when the rains end
prematurely. An intermediate duration variety which avoids both these
problerrs and is adapted to the growing condltlons of this arais therefore
requ:.red Kuatilk Kmdur‘ which has a duration of 175 days has y101d’=0 well
in trials on famers' fields and is cur‘r‘ently under natlonal trials in
Sierra Leone to determine its suitability for release.

Germplasm Collection and Chamctemza-,lon

Collection and evaluatlon of tradltlonal mangrovc swaxrp vam.etl
fram the region was initiated in 1977 to cstabhsh the varletal types
favoured by farmers and also to prov1de the ba515 for a hybr‘ldlzatlm
pmgranme As of now, the collection contains 639 accessions from




G oLovis CLR0) Quinen (31), Guinor-Bissau (9), Nigeria (37), ad
Sterra Lixne (382).

Five inmured an . soventy ane accessiwns have peen purifie.. anl
characterize . for a range oF m’*r*)lql g).cal, physiological onl
agroncmic characteristics accoring to the IRRI Germplasm Benic systan
an’. a catalcgue is being preparel. Pml:iminary analysis has shcuwn the
overwhelning majority of varieties to be tall an: of long duration.
Panicles are large, resistant to shattering an.! show high spiltelet
fertility. Consicerable variability has been recorie’ for grain size,
shepe anl colour. Most varieties were rate) resistant to Jeaf blast in
the seedling stage but several were susceptible to neck blast., Saples
of the 571 purifiecl an! characterized accessions have beun forwarde! to
IRRI anx! IITA for long term storege an! are maintaine’ in a werking
collecticn at Rokupr in a recently capleted ccl'l rcam for meidium term

storage.

Five hundre and seven accessims were screenst Juring 1980 for
salinity tolerance evaluatec by camparing seelling roct grawth in saline
ar’ nen-saline culture soluticns. ~ Eleven highly tolerant and 57 |
moderately tolerant varieties were identifie!. Recomendel mangrove
swamp varietices anxt the most extensively grown local varieties were also
classified as mxXleracely tolerant. The eleven highly tolerant varieties,
six fram Sierra Lecne and five fram Gabia have been forwarde:! to
the Richarl Toll project for further salinity screening and the three most
tolerant of them, Pa Merr 108A, Pa Foly Yoreh 260 and Pa Fant 213,
have been ncminated for the IRTP salinity scmemng

Two hunxired accessions were screenad for Uoler*ance to ircen
toxicity in irontoxic soils containerd in concrete tmugho. Thirvy var‘ieties,
selected in the basis of visual symptons, i.c. tiller number and pcr*centag\,
sterility, are wdergoing canfirmatory testing in the laboratory and the
field.

Camparison of Traditizmal and Inproved Varicties

A nuber of trials have been cunducted between 1978 anct 1982
to campare the yield potentlals of m 1n.cal var1<.t1es v© thc best
improved long and medium duratin varlx,tles CP4 anC ROK 5 n_spectlvcly

ces/3.9
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O e weeege, CP4 is nly mewinnlly bottar thon tralitional

varic cics and is n 3 better thmn the oest of tham, while RK 5 is swperior
in yield to the bast loeal varieties by about 25 percent. ROKC 5's
superiority was shown in a test on a saline area at Mapotolin in Sierra
Llecne, where due tes dts shorter daraticn it csceped salt Jamege better
than tne local varicties, |

In 1982, ROKS was shown to be swperior to local varieties by -
45 percent in tests on 15 fammers' fields in the Moriboia area near the
muth of the Great Scarcies river. One bushel (28kg) lots of ROKS were
exchanged for lccal varieties with local famers who grew RKS ond the
local variety troditicnal methods. Yields of RCKS.averaged 2542 kg/ha
and those of local varieties 1758 kg/ha.

Rybridizaticn

Selection within segregating materials frcm 23 crosses obtainect
fram the natlonal research pregramme at ‘iokupr‘ has been gouing on since
1977. 'The f:Lrst procucts of this work hiave alreac‘y mu.rgme two seasans
of yield testing ancd two lines, ROHYB 6-WAR-G6-2-B-2 andl ROHYB l—-WAR—S—-?-—B-Z
have been nominated for:‘nrx:l_pslcn in the 1983 cocrdinated trials.

A hybridization programe was initiatcd in 1978 to dovelop long
aration varieties for the tldal mangrove swaps of Sierra Leane and | ¢
Guinea for which introduced materials appeared to offer little scope.
Approximately 100 crosses have been carried aut, mainly between local ond
introduced varieties. | | |

- The general aim of these crosses has been to cambine the good -
aleptability to ’_cic}al mengrove concditions of lecal varieties with higher.
yield potentials of inproved ancs.

Crosses with more specific objectives suwch. as tolerance o blast, |
salinity #x} iron tcbcicity' have also been carried! out. Progenies are now
w to the F6 generation, the most advanced of them udlergoing yield '
testing. Advanced lines (16) with- tall stature arxl long duraticn have
been naminated for deep flooded IET for 1983, Segregating materials of
a faw crosses for salt tolerance have been exchangesd with Djibelor
research station in Senegal.

o0 0/3-10
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A rocifiextdon of the IRRE Rapil Greration Advance technique
has roor usel B achleve five gaeraticns in tie years. It is felt that
this methol can approciably rawove the constraidnt to generation turnover
inposed by the Vphstcper*icd sansitivity of most of the parent moterizls.
Furtharmore, the reduced requircment for fiel:<! selection of the method can
increase the wlume of materials that can be harriled, particulerly, where
such field selecticn is already severcely constrained by the tidal nature
of the swarmps. ’

ENTQMOLOGY

Pest Surveys ani Collecticn

Preliminary ficldd surveys have shown 2 wide renge of inscct pes's
on mangrove swamp rice in West Africa with varying intensity of infesta-
tizn from place to place and country to cuntry. The variation m the
extent ¢f infestation depeds an factors such as climate, time of
planting, variety anl scil fertility. The Africen white rice-berer
Maliarphi separatella) has been fond €5 be the nost dominant of the

rice pests in the manrove swamps of Nigeria, Sierra Lewne, Quinez, Guinea
Bissau, arnxi The Gambia. Other ccmmen pests are striped’ rice-berer
(Chilo spp), stalk-eyeC borer, Dicpsis thuracica, rice bugs (Stenccoris
southwocdi, Riptortus spp. Mirperus, Aspavia anmigera, Diploxys sp).

' In northern Sierra Leme Chilu sp. rarely occurs in the mangrove
swamps but average infestation of 20 percent is commen arcind Mepotolon,
a saline area near the sea. Scirpcphaga sp,, another rare stenborer was
often recorded at Mapotolon, At Caboxangue in Guinea Bissau there was
found usually high incidence of gall midge Orseolia oryzae. Chilo
zacconius is the coamon stamoorer at both Caboxanque and Djibelor

in southerm Senegal. Diopsis sp., a stemborer of young rice plents and
anc! rice bugs were camcn in 211 rice ficlds particularly in the

asscciated swanps.

" An insect collecticon programne aims at preserving specimens of all

insccts associated with the rice crop in the region for insect type -
comparison and relevent stuwdies. To Zate, over 479 specics of 105
families and 12 orders have been identified anxd preserved in = small’
insect museum at Rckupr. Abcut 180 species of the identified insects
eee/3.11
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ar ..oscciziel with rice or parasites/predators of rice pests.

B cecan s 3% [N
Crses 1iogs ASSaSSSIGne

Crop loss asscsanent forms the basis for developing a raticnal
andd econamicnlly soun? manzgaeent pinctices.,
Stemborers
The studies of the relationship b:twcm stenborer, Maliarpha
separatella, infestat icn andd ercp ylk.lu on farmcrc‘ fields in northemn
Sierra Leone was initiaticed in 1977 axd continued for three successive
years. Equaticns were c.eveluped to determine yield loss for any glven '
it of 1nfestatn.cn Varlo\Js n.latlonshlps were obtam The fhtferences
between 51tes incdicated the cxrpluqty of the uperatlve fgctors in the
field which influnce crop loss assessment. These factors mclude thb a
grawth, vigowr and resistance of the plent; length of time the larvee
fedl within the tiller; thne part of the tiller attacked by the larvae and
the cultural practices of the famor. lowever, crop losses dué to st
~ borer infestation in farmers' fields range between 35 and 1000 kg/ha.
Pramising Varieties; CP4, BL4E, ROKS,RH2 and AASA were tested in a
replicated trial urikler protected and unprotected conditicns to determine
the extent of stemborer (Maliarpha) infcstaticn. ROKS and BL4E
produced the highest incrase in yield (16%) caused by insecticidal '
protection. The varieties RH2 and ARSA shiowed the least increase in
yield (6% and 9% respectively) suggesting that thoy are the most’ |
susceptiblebomsectcamage o L '

. Rice Bugs
Rice bugs 1n the field are elus:.v*» and can causc, apprec:table loss
evaqu'mtmyoccurmsmallnmbersmthe crop. 'Ihc,eccncxmc
importance of Aspavia armigera and Stenccoris solithwoodi. was assessed

by plecing dlfferent numbers of - c.duli,s of each’ speciés in field cages "
an rice fram ﬂowerlng to harvesting. It was establlshed that. thc. '

percentage of grain damage increased as the rice oug 'enolty increased
and that the amount of "dirty panicles" is a reflection of bug domage.
Yield losscs caused by rice bugs are incicated by the following
regressicn equations.,

e 0/3.12




Vi L0 ROES :
v =1015—012x (r = ~G8%*n = 8)
ispavia cn CP4
' Y = 9.91 - 0.11 x (r = -99%m = 9)
i\

i
Stenocoris cn ROKS

Y = 9.2 -~ 0.15 x (r = -90*m = 8)

where Y is 500 grain we_ith in grames and x is percentage .grain damage.

Ecological Studies

o The project has since 1979 c:evelope\. a s:urple l.lght L-I‘c-p us:mg th~.
ccmnm kerosene 1onp whn.ch prov:.c‘es means to measure the populatlm of
adult stemborers, plant mppers paras:Ltes and scme other rice pests.

The light trap can be used in remte fields and no special skill is
needed to maintain it. The effectlveness of this method is compared with

that of electric light-trep.

Results of the ecolcgical studies indicate that adult M. separatella
occurred in h:Lgher* m.mber‘s at Mapctolon and Rokapr than at Makassa.  Peak
rarbers atRo}mprandMakassaappear mOctober—Noverberwhllec.t . |
Mapotolcn the peak is July—August Chllo spp are rarely r'ecor‘ded at
Rokupr but are comn at Mapotolen arxd Makassa. At all 51tes, Clulo
pcaked ance 1n October except for Makassc. where an additional peak occurredt
in July. ‘ ‘ _ . .

At Rokupr the number of M. separatella caught in an electric
light trap was about six times that fram the kerosene trap, but both of
them showed the same seasamal trends. Thus the kerosene lamp tmo could
be used for studylng the seasa1a1 dlstrloutlon pattem. ‘

Collectlon from. x,lectrlc llght traps in nor'tl‘xem Slerr‘a I.ecne
J.ndlcates that seascnal appwame and pupulatlm fltx:tu.:xtlms of M.
ﬂatella follcm an c,nnual patbem This information w111 help to
forecast pest occurr\ancc and time for ccntrol measuraes.

Ve /313

i




.13 -

Light trap data for b, separatella from 1978 to 1982 show pest
ener, e Co 2 similor dn all voors.  the number of adults tropped were
lov throughout the dry seascn,  There was slight increase at the e
of My follonéci‘by a docrease in July. The catch:s built up in
Septamber and reached the anly pesk during early November following which
it tailed cff by the end of the month.

An exbanswe msectlcme GVC‘.lUc.thl'l programe and adult pcpulatlm
studies have indicated that application of gramlar form of Furada
at the rate of 1.5 a.i/ha at the end of Septamber gives bn,st omtrol of
stemborers in the mangrove swanps of northern Sierra Leone.

Varictal Re51sm

Since 1978 about 1000 local anxd introduecd rice varletlcs have
been evaluated for resistoance to Diopsis thoracica amd M. separatella
under natural infestation in colloboraticn with the varietal
improvanent section.

In general, the introducced varieties appeared more susceptible

to"dead heart" than the local varieties. The "dead hearts" recorded
during the early stages of plant growth were caused by Diopsis sp.
On the other hand, stem infestation which was mainly due to M. separatella
was higher in the local varieties than the introduced wnes. The
famale _M_ separatella lays masses of cggs only an the young and partly
folded leaves. Since the local varieties are generally long curation
types and have long vegetative phase, more oggs were d:-:@i:sitkad on tham,
hence higher infestation than the introducéd varieties. A general
association between same morphologicel features, maturity period of the
rice plant and resistance to stemborer was cstablished (Table 3.6). -
‘%is sp. attached young plants. Mattmity pomod and plant h°1ght were
negatively correlated with dead heart infestation.




Co.relac:ons between rice plaui

o

chiaraciters and stenm infestation

(i7. sepavatella) and dead heart

(Diopsis tuoracice)

Plant Character

. Correlation
coefficient

-

Stemborer infestation

Time of 50% flowering

Flag leaf length

Flag leaf breadth

Plant heigitc v

Total number of elongated internods:s
Length of elongated internodes
Diameter of lst internoce

liaturity duratioun (Lays).

Dead heart

Plant height

Total nuuber of zlongated internodes
Length of elongated internodes
Diameter of internodes

Maturity duration (Days

+0.76 *%

+0.45 *%
+0.20 **
+0.59 *%
+0.56 **
+0.64 **
+0.563 **
+0,76. %%

-0.51 *%
~0.32 *x
~0.bé
~0.28 **
-0.52 %

Cultural Control: Cultural metnods restrict or prevent

pest damage by reducing pest populations, tiwus, a use-
ful component of pest management. They are generally

economicel and widely appliczble.

(i) . Destruction of rice stubbles after harvest: In tne

mangrove swamp wiere burning of stubbles is not
feasible duec to daily tidzl flooding, brushing of




e Lace situbLlos gt basc diastically reduce the aiber-

nating tialiarpua population.

(i) Barly transplanting! Barly transplauted rice in the

mangrove swamps. of notiaern Sierra Leone escapes the
peak infestation of Biliaphe and Chilonspp.
The susceptible stages of growth of the crop cscape the .
peak period of the stemborer attack when rice is trans-.
planted later in August or September. Shor{ duration
varieties trensplented early are attacked far less than. ..
the long duration varieties. .

(iii) Plant spacing: Rccent preliminary studies using .

diffcrent. spacings - 10cm % 1Ocm. 15cm x 20cm, .
20cm x 30cm, and 30cm x 30cm, ac Rokups indicate .
that closer spacing led to lower Maliarpha infesta-
tion in the mangrove ecclogy. The reason for’this
is not obvious. lowever, farmers tended to Crans-
plant at wider spacing and this observation might

-

be useful in formulating future control strategy.

flatural factors regulating Rice insect populations: Fer

the past four years detailed studics have been made .on

bictic factors affecting pest pcpulation changes during
the season . in rice fields in Sierrza Leona, as basic ale-
ments of integrated pest menezgenient studies. The totel

and rate.of hallargna larval parasitism varied from field.

to field gnd year to year. Pavasicism of about: 15 percent
was recorded six weeks after transplanting. hncwever, high
rate of pawasitism (50%) was recorded at the later part

of the scason,

Ao
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ce Uf oegm end lavval pavesites

TWonty-cuc spec

S oeptaie e om0 9T LS A e e me . - ) .
c £ oipiic sncecius ol vico Lasits nave becen recorsed. Eilght

Laxvel pavagites wors venwed from 1. separciella larval

sarasices ane accounted for about 70 percent of lexval

paivasitis... Twe egg parasives Telenomus sp. (predominant
s)e

Nnoi
spoecies)an Pedibius tclecond parvasitised Borwo fanta/

Pelopic¢as matiias (vice leaf defvlictors) at the rate

T
of about 70 pewsent. These egg parasites ere cffective
even at low host aensities.

The spider predatocrs, Tetragnathe sp. ani Arva- . .

neus spp. are known to be general feceders. ¢f lefcliatcrs

)

fielcs. Jdith sweep

O

stceumborers and leaf-hoppers in vice
net their numbers were assessed weekly and found to b
predominant curing meximum tillering stege. Althcugh there
was no Jefinite evidence to suggaest that spiders were
significant presdatcrs of any paviicular rice pests their
presence along with other natural cnewmdes in the ficlid
might be of some impourtance in supressing some pests.

Crabs
Ecological studies: In thne wmangrove swamps fre~
quently cause extensive destruction of newly transplanted

scedlings.

Of the nine specics of crabs recordea in rica
ficlds, three cf them, Sesarme twuuzardi, S. alberti and

Sermatiuia curvatum arc the mcst destruccive. S. huzardi is

’

the mcst voracicus ancd common of the three species in the
tical mangrove swamp alonz the Great Scarcies river. It
is distributed transversely across and aloag vivers and
crecks up to the tidal limics in the asscceiated mangrove

swamps.



IS were cencucted on far-
relacionship betwezn yield
t difforent scecling ages and the num-

g per aill. bignly negative significont
correclatcions were obLservedld between yield and perce atage:
crab damage for all seecling ages and nuibers of scedlings
per hill.

These resulits suggest that crab attack cr newly
transplanted seedlings led to reduction in yield. Losses
ranged from 19 kg per ha to 34 kg per ha for every one
percent crab dawage, and seedlings below 40 days cld. ten-
ded to suffer higher lusses.

Chemical control: Extensive evaluaticn cf insccticile for-

rmulation 2nd application techniques has revealed that
seadlings soaked in Furadan, Dicarbam or Ofrancl concen-
tration of 0.1 percent a.i. for 24 hours befure trans-—
planting effectively controlled crabs ané recduced ithe
damage .

Cultural control: The rzlatiunship between seedlings Vi-

gour and crab attack was evaluated on fertilized and un-
fertilized seedlings. unfertilized seedlings suffered.
twice as much damage as the fertilized seedlings. " The
vigorous growth of the fertilized scedlings strengthened

them against crab damage. However, the unfertilized 60

days seedlings were significantly less damaged than the

fertilized 30 days scailings.

Varietal Resistance: In preliminary studics in 1979 and

1980 it was noted that some rice varicties were mere
susceptible to crab Zamage than others. rlass screcening of
580 accessions initiated in 1981 continued with the .
screening of about 150 varieties cach year. The results




no.cace sighly sieniitecont ¢ifference ancng varicties

crab Zamagz. Plant charac-—
> with crab demege avce indicated

Correlation wicit crab

damage
Leaf length ~0.33%%
Plant neight _ ~0,35%*
Seedling base tinickness -0.33%*
Sheath length ~G.15

Tall scedlings with long leaves and thick base
are most tolerant tc crab daemage. The. thickness cf cell
walls and increased toughmess i.e. sclerctization of

~sheath pinysically far end dcter crabs. from feeding. .

PATHOLOGY

Disease surveys: In Sierre Leone exhaustive surveys were

done on farmers' fields at twelve locations in beth the
Scarcies regicn of northern Sierra Leone and along the
Bumpeh River in the southwest.  Diseases were scored using
a standari evaluation scale. '

Generally, seedling blast in the nuscry was a major prcblem,
however, upon transplanting, affected scecedlings reccoverca
if they escapcd severe crab damage. Leaf and neck blast
incidences were alsc generally low except for some loca-
tions sucia a Mapotolon in Sierva Leone and Donniza and

Koba in Guinea, wiiere neck blast incidence was néted o

be relatively greater. Uapotulon and Xuba are aveas which
are characterized by a shert, sait-free periol an2 salinity
and asscciated scil stresses. v ' '



Table 3.7 SUMMARY OF RICE DISEASES3 RECORDED IN THE MANGROVE AND ASSOCIATED SEDGE/GRASS SWAMPS OF

SIERRA LEONE, GUINEA AND NIGERIA.

Common Name

Causal agent (s)

Location

Rice blast

Brown Spot

Sneath blipht
Sheatl. bleotch
Shzatu roc

Narrow irown leaf spot
Leaf smut

Cat-tail fungus, sugary
diseasc cor 'udbacta'
Talsa smut

Mrtr sonicles or glume
Cciscolournticn

Whitetip nematode Pale yellow
mettle

Pyricularia oryzae cav.

Cochliobolus miyabeanus (Ito and

Kuribay) Drechsl. ex Dast.
(=Helminthosporium oryzae Breda de
Han)

Corticium sasakii (Shirai) Matsumoto

Pyrenochaeta oryzae Shirai ex Miyake

Acrocylindrium oryzae Saw

Sphaerulina oryzina Hara (=Cerco
oryzae Miyake)
Entyloma oryzae H. and P. Sydow

Ephelis pallida Pat.; Asian
counterpart Balansia oryzae
Narasimham and Thirumalachar
=E oryzae Syd.

Ustilagenoidea virens (Cke) Tak
= (Ustilago virens (Cke) Tak.)
Several plant pathogenic fungi
including C. miyabeanus

Aphelenchoides besseyi Christie
Virus

All locations in Sierra Leone ; Panicle blast
in Koya Sonfonia and Koba in Guinea; Warri, -
Bendel State, Nigeria. '

All locations in Sierra Leone, Guinea and Nigeria.

Rokupr, Robombeh, Luti and Rosinor in Sierra Leone.
All locations in Sierra Leone and Sonfonia in Guinea
All locations in Sierra Leone, and Sofonia &nd Koba

All locations in Sierra Leone; Koya and Sofonia in
Guinea.

Rokupr, Mapotolon, Saiama, and Kassipoto in Sierra
Leone. '

All locations in Sierra Leone and Sonfonia in Guinea.

Rokupr Kassirje. Katik, Mapotolon, Saima, and Kassi-
poto in Sierra Leone.
All locations in Sierra Leone, Guinea and Nigeria.

Rokupr and Mapotolon in Sierra Leone Rokon (near
Rokupr) and Saiama (Rotifunk) in Sierra Leone and
Koba in Guinea.
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TALLE . SuidfAY Of T.@ QEAMCTIONS O¥ 53UE MANGROVE VARIUTIES /LINES
OTHERY RITES TU LiadU:n FJNCAL RICE DISEASES IN A HCORIZONTAL
DISe4A5L SCRERNTHG WURSEXY UIICER NATUTAL LEVEL OF INFRECTION

AT PRCKUPY, SLILRA LEOMNE

Pyricularia Cochliobolus Phynchosporium Entyloma

oryzae miyabeanus oryzae oryzae
1960 1981 1962 1960 1981 1982 1930 1981 1982 1960 1981 1982

Variety/line

=y}

ROK

ROK

ROK

ROK

BD2

CpP4

Gantang

Kuatik Jambi
Sentral Merah
Kuatik Putih Tinggi
Kuatik Kundur
Cat Dung Ket Lo
IR5677-17-3-1
IR4712-113-3-1-2
IR5677-17-3-1~-1
IR3880--17

Haji Haroun
Raminard Str. 3
tlentong

Toma 112 (4914)
3-3-1-b--1
6-6-2-B-3
16-2-4-B-2
Sokotera
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1. Rated in nursery bed prior to transplanting.

2. C = No disease "HR = Highly resistant R = Resistant I = Intermediate
S = Susceptible HS = Highly suscepiible
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The pattern of aild up and clearance of salt at thiee - - ...
points on e Gidat Scmﬁjgies,- is saown in Fig 3.1. . At Rokon, 22 -
wiles from the sea, the soil pecomas cleared of salt by mid July.

Nearer to the sea (Jamcm arsd Balancera) salt cleawvence is proguessively
“delayed. The year O year variation in this pattem is related to the = -

onset. and mtens:.ty of the weins.

Soil pi values range from 5.0 to 6.5 throughout the year in
the tidelly affected areas of the swanp. In areas of the sweup that
dry out between spring tides, pi value is 4.0 or less. By mid Aupust
however, pH values in most arcas of the swamp catena are between 5.0
and 6.5. '

Nitrogen Fertilizer Studies: The prdject developed a nitrogen injection
device for application at depth. The device is made up of a lmapsack
sprayer with a lance converted into a neadle for the placement of an

" aqueous-sclution of the fertilizer (urea) at tne reguireG depthi.-. ...

Trials have been conducted to evaluate the effect of deep
' placement: by the in Jection techmque on the ylelc. of mengrove swamp rice.
The results indicate that efficient I utilization and increased grain
yield are obtained by use of the new tecimique.

As a once only metihod for applying i, the injection wetincd
fits within the farming practice of the mangrove swamp faners and in
this regard, has considerable advantage over turee or four split broad-
cast applications of .

The point application tecimique (by injection) has been
tested in over 150 trials on famers fields over the years in the

Scarcies estuaries. The mean data arc praesented in Table 3.6. The

mean results for each year showed a significant increase in rice

yield following the application of I by the inject:ion mathod.
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Table 3.5 : Mean Grain Yield in kg per ha for trials done on
' farmers rice from 1378 to 1982 along the Scarcies
river:

Trials o Kg N per ha .
No. Control 20 40 60

—

2067 - - - 274%
1879 2232 2430 2507
1597 - - 237
2102 2520 . 2746 2764
1590 - - 2721
2008 2522 2750 2920
1868 2511 2877 2964
1600 - - 2128 2378 -
2030 | - 2706 3004 3502
1982 1791 | 2315 2718 3065
Weighed Mean 1889 2379 2636 2810

198l

© ® N O 0N W N

—
o

Increase over control - ' 25.,99% 39.5%'28.8%




de g ase to P oard Xi  Lomg-ten tricls cveluating the effect of N alone;

Ward P; emd W, ¥ and & were set up at fuur points on the swemp catena
at Polawr, cepresenting chie ronge of scil cendit -ions and watger regimes
in the nangrove swanp. Five scasons’ roesulis siww no response -to potas-
sium and an occasionel response. t¢ pnosphorus. The Application of -
20-40 kg P per ha as Single Superphospnatc effect of N and increased
grain yield significantly.

Mechanical cultivation @ The single axle tractor has been used for .
ploughing and puadling of the swemos and has been shown to be: prac—.
tical in most arcas of the swamp.

Trials over tne past four years have shon that the effect
of mechanical cultivation on grain yleld has been consistently superior
to the farmers method (manual digping with tice). However, the offect
of mechanical cultivation on soil properties ond its long term effect
cn soil fertility in the inangrove swaimps necds study

WEED SCIENCE

.Weed Surveys and Crop Loss stud:.es A weed survey conducted durmg 1976-79
showed that Paspalum va,omamn or '?o.re &xre", a saln.—tole“ant grassy
. weed is the doninant weed in the mngruv; SWamp w‘v.l\_ in the assocmted
_swamps a broad spectrum of weeds occur, i nclmmg gn:sscs s sedgesc and

broad leafed weeds. The occurrence and intensity of varicus weed species
are summarised in table 3.6. A weed sur mvey in the mongrove swan.p rice
growing belt of Gum:a revesled 2 snm.lar spectnn,

Cultural and chemical control: On the mangrove swamps, trials concucted
from 1979 to 1981 have sicwm that good ploughing and puddling with a single

axle tractor vefore transplanting can adequately suppress Paspelum vaging~
tum _ for the duration of the rice crop. In the soft soil areas vith a
vary <ense populaetion of the weed, June is the best tine for lani prepa-
ration. Parch cultivaticn results in rezaieration of the weed

s
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SV LA sioe e Thnoe of Tromsploniing. Irvespect tive of the cultlvauon
ﬁ'?é?.".ud usa2d, all cd:civaticns i in Sune had iighly significant

lowe woed dnfostotion Chan Tue \.d.l.'..,LVﬂL.l\-.o Jene in Larcli.  leciia-
"nical cultivation izl the Iowest weed weigits ardd highest vice yields
vhan all toe ctiuer cultivation nethods used in botlhi Morch and June. .

In the associated swamps, grasses and sedges pose serious.
problenl. Weed contiol trials conducted from 1676 to 1981 have
shown that the herbicide, Stam F 34T (Propanil + Fenopropg), is.
promising in controlling these weeds .ard increesing rice ylclds., .

Effect of duraticn of weed centrol in thie Associzted Grass Swanp

-Results of experiment’ indtiated in 1981 Aindicate that
the critical pericd to keep the rice crop free from waeicanpetition :
in order to obtain reascnable yields 'is the first four weeiks-after
ransplanting.

Effect of cultivation and weed control vith and without nitrogen . .

Application cf fertilizers withiout adequate-weed control: mea-
sures usually results in severe weed inféstation and reduced rice yields.
A trial was conducted in the 1981 seascn to cValuate the offect of Gif-

“ferent cultivaticn and weed control wmotlicds with and without nitrogen.
Urca wes applied at the rate of 60kg H/ha three wotks after tronsplancing
It appears that waen nitropen is applied weed control is nucr ‘more impor-
tant in monuel cultivation plots than mechanicelly cultivatad olots

where wc.e\.ts are suppressed due to e better uluug}unc, and. puc‘c, ings

.1
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_ Scientific rane

Local or Counon nane

Paspalu vaginati

L\l&\_. QL\.L(\' (lef‘l'.'»’_)

Panicum repens

Uryza vacthii
Pani.cun laxuwa
Panicus Sp.
Ischaemun rugosum

Ravire (Teame)
wWila vice

in Tele-T2l: (Tenne)

enide grass, fdce uass

Fynchiospera corymibosa - AR wor-woran (Termnsz)

Cycerus articulzius An koluma (Teme)

PFuirena scricta
Hudrena sp.
Ileocnaris aulicis

Xa yaba (Tenx

A oling katar (Tenr)+

Fiaibristylis aphiylia

o)1 bel..ﬂ—)’l S Sp.

Cyperus diffonmis

Cyperus sphacelatus

Cyperus sp.

Alteimanthers saessilis a Guanthan (Tame) =

Sphenoclea zevlanica

Caaieling sp.

Ipomoea sp.

Jussiaea sp.
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TRAISILG AND SUFPC2Y TO NATIONAL PRUOCRAMIME

(d)]

crengthening of national research programmes on .
mangrove swamp rice is one of the important objectives of the
Special Research Project. This is accomplished through various
activities including training of young scientists and technicians,
exchange visits to encourage familiarity with various activities

and conducting collaborative tvrials. These activities are cons-
sidered below on a country by country uasis.-

Sierra Leone

For each of the past three years, several students
from Njala University College ihave wvorked at Rokupr duting the
July - September vacation for tneir final degree dissertation
under the supervision of project staff. Seclecred topics were
related to the project's programme of activities and served
to train the students in rice researcn methodology. Since this
scheme started ten students have been trained. Some of the
subjects covered were : '

(a) The Effect of Iron Toxicity on the yield components of
Rice - .S. Jusu

(b) Some Variation in Soil Properties in liangrove and Asso-
ciated Grass Swamps at Rokupr in Sierra Leone - Ii. Yekura

(c) Resistance of Rice varieties to crab damage -~ L. Wurie

(d) A study of Agricultural Extension services in
the Great Scarcies lMangrove Swamps - H.l.S. Kargbo
Research activities on ilangrove swamp rice in Sierra
Leone are mainly carried out by the WARDA Project. Other col-
laborations with the Kice Rescarch Station takes the form of
frequent exchange of materials, idea and experience through :
informal discussions and rescarch seminars organised by the

project. In addition, project staff help in maintaining the ;

-/- /\\j ‘




national programme by supervising worl in their areazs of spe-
ctalization duriny t..e abscnace of national staff. In particular,
projact staff heove becn involved in the planning and execution

+of the Upland Rice Storage Project conducted by the national

programme with funding from Sierra Leone Government and IDRC.

Other bodies with whom the project-co-operates in
Sierra Leone include the Adaptive Crop Research and Ixtension
(ACRE) project which the project supplies with promising varie-
ties for testing:-in national trials; ACRE is'evaluating the

. effect of injection nitrogen in inland valley swamps and rive-
.rain flood plains. The National Seed Kultiplication Project
-~ is supplied with seed and some swall scale multiplication is

done on their behalf.

the Gambia

During 1981 and 1982, three young research scientists
and technicians from the national programme spent. 1-2 weeks
with the project at Rokupr to familiarize themselves with various
aspects of work and methodologies related to mangrove swamp
rice cultivation.

The project is collaborating witi Freedom Zrom Hunger
Campaign (FFHC) in the Gambia in an attempt to recclaim Beretto
swamp (250 ha) which has. over recent years accunulated very
high levels of salt due to. the coirbined effect of empoldering
and low precipitation.  The project scientists ara -providing
assistance by monitoring the salt concentratidns and distribu-
tion in the soil. Collaborative fertilizer trials are also
being conducted with FFKC.

Other collzborative work in The Jambia, included the
installation of a light trap at Sapu to nonitor insect pests;
participate in surveys-.and monitoring of pests,,diseases‘anu

. weed problems; to supply short duration salt tolerant varieties

./._




~nd medium duration varicties for further testing by FFHC at
_Bu.eng and Beretto and by the national programme at Jenoi.

guinea ' ' Iz

A number of members of staff of the World: Bank financed
ONADER Project, which aims to develop a national network for
dce rescarch in Guinea, have spent various periods at Rokupr
to gain experience in practical aspects of rice research. In
1980, five young research officers spent one week familiari-
zing themselves with the conduct. of field trials. Other members
of staff of ONADER's Koba Station which is concerned with mangrove
swamp rice research, have visited for several' shorter .periods
to learn from Rokupr's longer expericnce in the field. In 1882,
training was given in soil and water sampling and the use of
pH and conductivity metres for monitoring pH and salinity levels

to establish safe periods for rice cultivation at Rokupr involving

5 trainees.

Socio-economic SUIVe¥of mangrove swamp rice farmers
have been started .n Coyah and Conakry districts. On-farm
variety trials to establish the duration of varieties favoured
by farmers and on-farm trials to determine the response of rice
to application of nitrogen by injection and bradcast methods
were conducted in the same districts.

Other activities in Guinea included surveying of pests,
diseases and weeds in Koba, Sonfonia and Coyah area, collection
of mangrove swamp rice germplasm in the Coyah area and supply
of promising varieties to be screened for suitability for
Guinea conditions.

Guinea Bissau

In 1983, two members of staff of the Department of
H&drology spent two weeks at Rokupr to familiarize themselves
with traditional and improved water management for saline
mangrove areas and fertilizer management of mangrove soils.

..
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Discases and pests were suuveyed at Caboxangue and
- Contuboel in 1378 and 1679. A number of varietiés have been
made available for local testing to identify adapted sho¥t-'du-
ration materials. The naticnal programme has assisted the Rokupr
project ‘to obtain samples of the most commonly grown traditional
mangrovc rice varieties. ‘ :

Senegal

The Djibelor research staticn in the Casamance region
is actively engaged inmangrove swamp rice research and is”
therefore -one of /the strongest programme in the region. In
collaboration with national scientists, F2 and F3 generation
materials from Rokupr have been cvaluated for salt tolerance

‘under Djibelor conditions. A collection of Senegalese rice
varieties 1is being made available to the Rokupr prOJect “for
salinity tolerancec testing. ' ‘ '

Nigeria

The area of mangrove swamp rice currently grown in
Nigeria is small. Considerable interest has been ‘expressed
“in expanding the area but this is still at the very -early plan-
ning stage. The project liaises with two organisations,
National Cereals Research Institute (NWCRI) and the'Univeréity
:“of Port Harcourt with particular interest in mangrovc swamp
rice research and development. A’ number of prom151ng varlctlcs
have been conducted in Warri m angrove swamp.

TRANSFER OF TECHNOLOGY TO FARMERS

The ultimate measure of the success of the projecf
lies in the’ extent: of adoption of its improved materials and
mmethods by farmers. Although responsibility for transfer lies
with the national extension authorities, it is incumbent on
the project to do its utmost to ensurc thet farmers with
whom it comes directly in contact and relevant research,




 &tension and development agencies are fully aware cf availa-
ble improved varieties and cultursl practices.

‘Direct contact with farmers: Through on-farm trials, farmers

field days, socio-economic survey activities and adaptive

trials the project has ccme in contact with a large number of
farmers. This has mainly been in the Scarcies region of

Sierra Leone but particularly due to survey work and adaptivc
‘trials it is rapidly spreading to other areas - namely. Guinea,
Guinea-Bissau and The Gambia. The following section deals almost
wholly with direct farmer contact in Sierra ‘Leone.

\

Over the past six yecars, trials of promising varieties

.have been carried ocut cn farmers' fields under simulated far-
-mers' conditions. Rok 5 has been shown in these trials and
other on staticn trials tc be superior in yield to the best
. local varieties by a margin of about 25 percent; in saline

" areas its yield advantage has been greater - approximately .

45 percent - due to Rok 5's slightly shorter duration allowing
it toc escape salt damage better than local wvarieties. Farmers
in a%eas close to the seca who have seen Rok 5 have shown much
interest in it, particularly because of its earliness. - Several
bushels lots of Rck 5 have therefore been made available..on

an exchange basis to a number of co-operating farmers along
the Scarcies River. This has generated considerable demand
for Rok 5 which the project has been unable to meet fully.
Small quantities of Rok 5 continue to be exchanged each year,
however. In 1983, approximately 60 new farmers have been
given Rok 5 to bring the total involved to approximately 120
farmers, mainly in the v111age of Klbanka, Moribaia and Tongbaia.
The socio-economic survey and on-farm trials conducted in
Guinea in 1982 have alsc led to farmer interest in Rok 5, par-

_ ticularly in the Sonfonia area, and small quantities have also
been exchanged with farmers there. '

Project research activities have shown that the use
of single axle tractor in the mangrove swamp reduces labour,

.
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conutrols weeds and increases yields., By usc of power tillers,
or: project trial sites, their usefulness has been demonstrated
- to farmers along the Scarcies and considerable demand stimplated.
In 1981, to try in part to neet tihils demand and to test further
the capabilities-of power tillers under farmers conditions

the project provided two power tillers operated by trained ope-
rators to work for farmers on a limited scale in the eight vil-
lages who participated in -the WARDA socio-econonic survey
and four other cooperating villages. In 1982, approximately
0.4 ha each was ploughd for 44 farmers in 14 villages. The
farmers involved in this scheme in 1982 paid the full estima-
ted economic cost of using the tiller.

In 1983, three experimental farmers' associatioms -

~ to own and operate a tiller have been set up in three villages
'in.the Scarcies area. Each group coiiprises approximately 30
farmers with land holding of approximately 40 ha. Credit to
purchase the tillers has been arranged by the special érbject
and will be repaid over four years. By monitoring the working
of these asscciations, it is hoped to identify a viable mecha-
nism for tiller ownership and operation which can be rbcommen-
ded to interested development projects.’ '

The importzance of nitrogen fertilizer and the”injéé;
tion application technique for its cfficient utilization have
‘been demonstrated to farmers. Each year, a limited rnumber of

farmers are assisted to obtain fertlllzers and are educated
in the use of the injection technique. - o

Contact with research, ‘extension and develoﬁmeﬁt'agencies

National extension services in the nangrove areas are
generally week. However, several ueveloyment rOJOCtS are now
active or about tc become active in 'redominantly mangrove
swamp areas and the urogect has attempted to contact them to
provide the vehicle for transfercf new technolj\y Ln the farm TS.

A\




In Sierra Leone, the Kambia Integrateld Agricultural
Daveloment Pr:ject has just been established, and has
heavily on ;roject findings in majing out its work programme.

In The Gambia, the FFHC is cengaged in developing a
saline associated swamp area at Beretto (250 ha) and on abondoned
tidal mangrove swamp at Bureng (400 ha). This prcject is at
present cvaluating varieties and fertilizer practices recom-
mended by Rokupr with the aim cf identifying practices which
can be passed on to the farmer. The results of fertilizer trials
at Beretto have been particularly interesting.

In Guinea, the ONADER station at Koba is similarly
evaluating materials and cultural practices developed by Rokupr.

In Senegal, SOMIVAC is engaged in development of mangrove
areas. Contact between SOIMIVAC and Rokupr has been fairly limited .
so far but it is hoped to develop closer collaboration in future.

In 1983, adaptive trials of Rokupr—developed technolog
will be initiated in Guinea and The Gambia and a socio-economic
survey started in Guineca-Bissau. This will bring the project
in direct contact with farmers in these areas and assist in
identification of provlem there. The results of the adaptive
trials will also identify promising technology which can be
recommended to national extension and development authorities.

RELATIONSHIP WITH INTERNATIONAL CENTRES

Both IRRI and IITA have assisted in the training of
staff members of the deupr project. H.M. Bernard and M.P.
Jones attended six-month Rice Production traininé courses at
IRRI followed by six-month specialist training in Weed Science
and Plant Breeding respectively. C.A. Dixon, S.H. Fomba and
S.J. Fannah were trained at IITA for six-months in rescarch
methodologies in soil science, plant pathology and entomclozy
respectively. ..

) ﬁﬁ)
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IRRI has been and continues tou be the main source
of new variztics tested by the project. These are éuppliéﬁ
through IRTP nurscries and screening sets and direct requests
-0 the Germylasm Bank for varieties with SPecific characteristics.
IITA has alsc supplicd materials for screening. ‘

Tracitional mangrove swmp rice varicties cellected
by the Rokupr project have been transmitted to IITA and IRRI
for long term conservation. The first nominations of varieties
"for IRTP screening sets .for saline conditions have been made
in 1983. |

RELATIONSHIPS WITH SPECIAL RESEARCH PROJECTS

A collaborative project on azolla is being run with
the Richard-Toll project to attempt to develop the use of
azolla as an alternative source of nitrogen fertilizer. Work
conducted at Rokupr over the past two years has invclved collec-
tion of native strains of azolla and comparison of their
growth rates with those of imported strains. Variocus methcds
of prcduction and preservation of azolla during the dry season
have been investigated and the effect of azolla as a source
of nitrogen in lowland rice evaluatced.

Salt tolerant local rice varieties identified in sa-
linity screening at Rokupr have been sent to Richard-Toll,
whi~h shares an interest in salinity tolerance under irrigated
conditions for further testing.

Tall statured, thick stemmer!, photoperiod sensitive
selections from the Rokupr hybridization programme are being

forwarded to the Mopti project for screening for adaptation
to deep water conditions. h
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RLLATIONSHIP WITH SUR-PEGIONAL CO—-ORDINATORS .  ° .

The bulk of the project's work is conceqt}(rated in N

 The' Gambia,-Senegal and Guinea-Bissau and in Guinea and Sierra

Lecne. Thus contact is greatest with the Sub-regicnal Co—-or-
dinators in Zones ; and II. The Sub-regional Co-ordinators
assist the projec/,tff- in making initial contacts with the national
reacarch and exténsion organisations and with development projects
‘involved with mangrove swamp rice. They are involved;.w,_ith‘,trans—
mission of materials and messages between the:- project and national”
pregrammes and vice versa and arc active in follow-up. of:pro- ,//(
ject activities in their zcnes. e
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The research area for the socr»—economic study in
SLerra Leone is the Grea; Scarc1es ref*ion. E:.oht villag,es were
selecteu alceng the river.and sample of 13- 18 faxme‘.s was * taken

from each v:.llage.v.

In Guinea, the socio-economic stucly startcd iu July/
Aucrust 1982 1is still in probress and covers two manr;rOVe
swamp rice reblons, Coyah and Sonfoma. Three villages and
a sample of 15-21 farmers were selected .in.each region.

Initial steps are being taken to start a sccic-econo-
mic survey in Guinea Bissau. =

Some of the preliminary results for the soc1o-—economic
study in Sierra Leone are presented bhelow. -

. Farm size (in number of bushels)

Table 3.7 indicates the dis.tribution- of farmers by
size. ‘ o ;

The average mangrove rice farm size within each area
increases. as one gets closer to the sea. This might be due
to the fact that the farmers upstream tend to .have more upland
farming activities than nearer to the sea.

The number of bushels nursed to the hectare is esti-
mated at 3-5 bushels, but this is yet to be confirmed by the
survey results.




Distwi’wution of farmers by farm size

# busheis nursed

- |ALLl vil-
|lages
|

Farming Systems

About 45% of houscholds combined mangrove swamp rice
farming with other types such as inland swamp .rice, upland rice,
or other crops especially cassava and potatoes. About 35% concen-
trated on mangzr.ve swam. farming only. Thus roughly 80% of
the households listed had niangrove swamp rice farms.

" The variety mostly grown in the long duration aresds
(areas 1 and 2) are Zorokent, Bundu, Dambaya and White sorro
in that order of impcrtance. Other variecties grown in the long
duration area include P'fant, Bluestick, and CP4. In the short/
medium duration area (area 3) Mlnlque is prec.ommant followeo
by Marisa and Mayeni. '

Yield on Farmers Farms

A total of 260 yield plots (4m x 4m) were demarcated
on 130 farms. The plots were carefully harvested,threshed,
winnowed and weighed.All the weighings were standardised at
147 moisture content. Most varieties averaged ‘above 2000kg/
hectare. Areas 1,2 and 3 averaged 1808,2371 and 2589 kg/ha.
respectively. ..
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in Sierra Leone in the 1082 croppinb scason and are expectc.d

Adaptive. trials under. the TAT programme were initidted

to run for two seasons. Similar trials arc to be initiated
in Guinea and Gambia in thc 19,83 season.

The trials in Sierra Leone (40 in all), were conduct°d
“in five zones covering the whole of the Great Scarcies langrove
Swamp rice growing area from the mouth of the river close to

‘the sea to the 'tidal limit, 23 miles inland. Each zone comprised

three villages WIth eight trials per zome conoucted by one
Field Assistant. ~“~e first and second zones covered the short
duration areas i.c. areas with free periods not exceeding

"-3-4 months. The remaininr three zones covered the long-duration
areas i.e. areas with salt-free periods of 6 months and above.

The trials were conducted on plots 4000m2 in arca
divided into equal plots of 2000m2. These large plots were
intended to create visual impact of the technological package
on the farming community. On one plot was tested the 1mproved
package’ while the farmers' tradlta.onal practice was testcd on
the other. : . ;

The type of trials_,,énd resultsuare,‘pre,ser_lted in Table 3.8
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Trizcl - Grain Yields of Improved Variety Vs

Traditional Variety

I VARIETIES YIELD IN % increl
| / ased im¢
proved I

ILocation | Ecology '} aditi '|Impr—|Tra-|over
altr1tradi

_ onal tional

|Moribaia P.M.S.%%  lmor 5 lvmok swn

|Moribaia | P.M.S. 5 ltiinique

lBaléncera A.M.S.%%% |ROV 5 IMinique-

Balancera P.M.S. IROK 5 Maseray

IKatema P.M.S. CpP4 IPa Fant

|Katema A.M.S. ‘CP4 | Pa Sorro

|Katema A.M.S. ICP4 |Pa Fatumalike

| Rosinor P.M.S. CP4 Gbantoke

|Rosinor A.M.S. ICP4 lBlue stick

l
| Robat P.M.S. CP4 IPa Panel

l
| Robat P.M.S. CP4 Pa Panel

* "ROK 5'" Contaminated ROK 5

** P.M.S. - Pure Mangrove Swamp

*%* A.M.S. - Associated Mangrove Swamp

ROK 5, in 3 out of 4 trials conducted in both ecologies of the

short duration areas of Moribaia and Balensera out yielded the
traditional varieties.

.




In the case of CP4 in the lonz -duration area, there

ware decreases in yield of -4 out of 7 trials. This could be
attributed to the low spikelet fertility'bf«the'variety coupled

with iron toxicity problems to which the traditional varieties
- show- greater tolerance. SRR - : R

Table 3.9 shows the performance of ROK 5 and CP4 under
mechanical land preparation as compared to the traditional va-
rieties under manual land preparation . The results more or
less confirm research findings that increase in yield due to
mechanical land preparation alone is in the region of 10%.

Table 3.9 - Grain Yields of Improved Variety + Mechanical

Ploughing vs Traditional Variety +

Manual Ploughing

' - VARIETIES - YIELD IN | % Increased|

| S bf Improved |
|Location |Ecology |Impro-|Traditional|Impr-|Tradi-[ver Tradi-
| , | fved | ' " loved |tional[tional - |
|Moribaia |A.M.S. |ROK 5 |"ROK 5" | 300 | 274 | 9 |
[Moribaia |P.M.S. |ROK 5 |Pa Lamina [1863 1738 | 7 |
|Balensera |A.M.S. |ROK 5 |[Minique  |1779 |2437 | -37 |
|Balensera |A.M.S. |ROX 5 |Minique 2922 |1843 | 58 |
|Katema |P.M.S. |CP4 |Black Soro | 828 | 731 | 13 |
| Rosinor |A.M.S. |CP4 | Bundu {2022 1884 | 7 |
|Rosinor |A.M.S. |CP4 |Best rice 1940 (1797 | 8 |
| Robat |A.M.S. |[CP4 | Bundu {1992 (1839 | 8 |
] Robat |P.M.S. |CP4 |Pa Brima |1695 12230 | =30 |

|

The trials with Improved varieties plus fertilizer by injection
compared with traditional varieties under no fertilization showed
yield increase of the former over the latterwith a range from 31%
87% in S out of 10 trials (Table 3.10). The exception was due

to hizh weed infustation an' iron texicity problems.




Ta,2le 3.10 - Grain Yields of Imprcoved Variety + Fertilizer

Injectica  vs Traditional Variety +
No Fertilizer

1 VARIETIES YIELD IN |

! S kg/ha . % Increase .
' ' Improved |
|Location |Ecology | Impro-|Traditonal IImpr-ITradi-Iover Tradi-|
{ | | ved | foved |tiunalltional |
fommmmmmee- I IS E— A st |
|Moribaia |P.M.S. |ROK 5 |Minique |2688 |1813 | 48 |
|Moribaia |P.M.S. |ROK 5 |[Minique }1350 | 895 | 51 |
|Balansera .|P.M.S. |ROK 5 . |Minique  |2149 11627 |- - 32- |
|Balensera |P.M.S. : [ROK 5 |[Minique 12741 1964 | 39 |
|Katema * [A.M.S. |CP&4 |Pa Kamara (1779 {1098 | 62 |
|{Katema |A.M.S. |CP4 = |Pa Fant - -|1985 |1510 - |---31 - |
|Rosinor |P.14.S. |CP4 | Blue Stick |3901 |2686 | 45 |
. |Rosinor lA.M.S. [CP&4 | Bundu 3408 |2311 | 47 |
| Robat |A.M.S. [CP4  |White Soro |1954 {2176 | -11 . |
| Robat |P.M.S. |CP4 |Red Soro 12389 |1274 | 87 |
| l

Results of the complete package trials in Table 3.11 showed yield
increase in 7 out of 10 cases. However it is necessary to deter-
mine the economic viability of the package before draw;ngu

conclusion.




Toble 3.11 - Grain Yield of Improved Variety + lechanical

—— v E——— e ——

Ploughlnv + Fert. IngkctiJn  vs  Traditional

Variety Manuel Ploughing + No Fertilizer

| VARIETIES YIELD IN :
| S mmmm—Xglha___ e
|Location |Ecolog | Impro—-|Traditional |Imrpo-|Tredi-|Increa-|
| | - fved -] ' | ved tiond - | |
|[Moribaia |P.M.S. |ROK 5 |Bathurst 13163 1644 | 92 |
|Moribaia |A.14. S, [ROK 5 |{Pa Nylon = | 418 |1475 |-252 |
|Balensera |P.M.S. IROK 5 |Pa Korima  |4030 [2668 | 51 |
|Balensera | P.M.S. |ROK 5 |Minique 13530 12391 | 41 |
|Katema |AM.S. | CP4 |Pa Sorie | .
| | | (Samko  |2613 |1125 | 132 |
|Katema |P.M.S. | CP4 |Pa Fant |1648 1120 47 |
|Rosinor |P.M.S. | CP4 [White Soro 12688 - |1528 | 7% |
|Rosinor |A.M.S. |CP4  |Kamsar - 12439 (1037 | 135 |
|Robat |[A.M.S. |CP4& |White Soro 2940 °|2927 | ~ 0.4 |
|Robat |P.M. 5. | CP4 |Matis |2127 |2184 | -3
|

Yost Production Loss Studies

a) Storage Loss Assessment in Farmers' Stores : This study

was started in 1981 to determine the losses of rice due to in-
sect damage. Monthly samples were collected from the storage
boxes (Kuma) of 38 farmers in the research area and the losses
due tc insect damage analysed by (a) the count and weight method
and (b) the volume and weight method.

The percentage losses increased from 1.65 in April
to 3.86 in July for the volume/weight method and from 1.10 to
1.68 during the same period for the count and weight method.

.
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b)

c)

The cxfect of delayed harvest cn yields of mangrove rice :The

1

cim of the study wos to.measure and compare the effects of .
delaying the harvest of a selection of mangrove swamp rice
varietizs Dbeyond maturity.

~~ Nine trials were conducterd, using five varieties
(ROK 9, Adny 301, CP4, Bundu and Zorro fera). Three were on
farmers field and six on seed multiplication plots at the Rice
Research Station, Rokupr. Samples were harvested on the day
that the crop was estimated to have reached maturity, then
after delays of onc, two and three wecks.

The yield of ROK 9 remained reasonably constant over
the three week harvesting period. Bundu and Zorro ferra showed
a rclatively gentle decline as did Adny 301 from the second
week. CP4 suffered the most and the rate of decline increased
markedly after the second week.

Threshing losses : Losses due to the two main alternative methods,

foot threshing and stick treshing, are being determined under
farmers' conditiouis. . : -

The field study was preceded by the assessment of
the relative "yields" of the two methods per unit time, at the
Rice Research Station. Using equal, weights of 40 kg of unthreshed
paddy and six replications, the results”indicéted a greater

loss of grain in the stick method than with the foot method.
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Laloratorics and offices : Twou blocks of building (103.0 x
39.0 £t per block) were completed by October 1976. Furniture
was all locally made. Present office accommodation is ina-

dequate for the cxpended activities.

Laboratories and cffices : Twc blocks of.building (103.0 x
35.0 ft per block)were completed by Octcber 1976. Furniture was
locally made. Present office accommodation is inadequate for

the expanded activities.

Stores and fenced-in areas: Size 180 x 80 ft.. including Nine
stores units, total area 1302 sq. ft., at one side of fenced
area. At the oppositie side is a Cold Room, 25 x 18 ft., with
four unit stores and a carpenters shed. A Rice drying floor

(80 x 30 ft.,), grechouse (543 sq. ft.,) and screenhouse (547

sq. ft.,) are also within the fenced area. All project cars

are parked within the area at night and it is also used to conduct
bucket (pot) experiments without fear of theft or distrubance

by goats and sheep.

Senior staff quarters: Seven 3-bedroomed houses have been
built and furnished.

Guest House: Under construction.
Equipment store: (20x 30ft.,)

All bullding work within the project has been done
by local artisans and labour under immediate supervision of
station personnel and overall supervision of project staff.

Laboratory equipment: The laboratories - Breeding, Entcmclogy,
Weed Science, Pathology and Soil Science keep a wide range of
equipment - for example, moisture meters knapsack sprayers,
ovens, pH meters, thermcmeters etc.

v




frarsport:

Teh.clzs - longvwhoel -base Land Rover
Peugeot 504 Familial
Long-wheel-base Land Rover
Peugeot 404 Pick-up
Peugeot 504 Pick-up
Peugeot 504 Familial

Outboard Motors: Johnson 6hp
Jechnson 20 hp
Yamaha 20 hp
(2) Mercury 20 hp
Boats- (3) Wooden boats (8 seater)
(2) Aluminium (4-5 secater)
(1) Fibreglass (3-4 scater)

Electrical .generator - A generator (75 KVA Morrison) has been

supplied to the Sierra Leone Electricity Corporation for use:
in the Rokupr power house.

Agricultural equipment (2) Honda Water Pumps
(5) Honda Tiller F800

FUNDING: | | o

The mangrove swamp rice project is supported by seve-
ral donors. The United States Agency for International Develop-
ment contributes the bulk of funds for development and capital
equipment as weel as the work in Entomology, Pathology, Weed
Science . Administration and the newly established Extension
Liaison Function. '

The Consultative Group for International Agriculture
Research supports the position of the Team Leader.

The Overseas Development Adwministration of the United
Kingdom finances the current cost of Varietal Improvement and
Soil Sciences as weel as providing capital equipment for these
disciplines. .
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Wiz purogean o acmic Oommunity funded the Agricultural

\

,hcon4n1cs programe up o QOctober 1982.

The Government of Sierra Leone, contributes in_kindi
with scme housing, security and land for expcriments. |

The member states of WARDA, through the Special Fund,
contributes to specific capital items required by the project.

The Azdlla work 1is sﬁpported by Governmeht'SfABelgihm.

Table 3.12 gives list of donors by prOJect activities since
1976 and proposals to 1985

RESEARCH PROGRAMMES - 1983 - 1988 '

Table 3.27 shows the list of donors and project acti-
vitles since 1976 and proposals to 1985. .-

The research apprcach will continue to be multidisci-
plinary as before but greater emphasis will Le placed on regic-
nal activities i.e. in Guinea, Guinea Bissau . The Gambia,
Nigeria and Senegal. Thus, collaborative work with national
mangrove swamps programmes, training of young scientist/techni-
cians in research methodologies and direct involvement with
extension and rural development agencies will be stressec! in
the hope of speeding up the transfer of improved techniques
to farmers. Table 3.13 shows the overall future plan of work.

For simplicity, each research discipline is discussec
separately.

VARIETAL IMPROVEMENT

The main theme of the programme will remain unchangerl
with introduction of varieties, collection and evaluation of
local varieties and hybridization continuing to play major roles.

. |
A

=




' Warictal Introduction: " Emphasis will be on identification

of shorter duration varieties (110-130 dzys) and salt tolerance
for non~tidal mangrove areas in the north of the reglon with
low rainfall and short growing season.

Collection of local cvarieties from southern Senegal
and strengthenxng of ex1sting collections from Guinea and Guinea
Bissau. Study of local germplasm for pureline s rections and’
hybridization will be initiated. Characterization of new acces-
" sions will continue. ' | -

Efforts to select improved long duration varieties

of intermediate height (120-130cm) for tidal mangrove swamp
areas with shallow tides and for increased fertilizer responsi-
veness will continue. Great stress will be placed on breeding
short duration varieties with tolerance to blast, iron toxicity
and acid scil conditions. ’
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Table 3.12

.List of donors by project activities and projections

— —— — s WS amaes S emmm oww—— a— —t— - —— ot oo— v — poan— t— p— ——— = ooty —— ot omtw . o w——

Donor and Activities Years

~ 76 77 78 79 80 81 82 83 B84
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Overseas Development Adm. (UK).
Project Manager = ~ X X X X X
Varietal Improvement - - X X X X X.

‘Soils/Agronomy | i X X X X X
Training . %

b % X X
>
4
>

Capital equip.' & Transport X X

USAID

Entomology,Pathclogy, Weed Sc. X
Administration . X
Capital Equip. & Transport X

SRR

5

5

' <
Be
5 pa b

Infrastructure _ {

>
> de <

Training
Technology Assessment and _
Transfer ' X X X

Government of Sierra Leone

Experimental land,houses

and security X ¥ X X X X X X X

EEC
Socio-~economic & post harvest

surveys X X
Belgium Government
Azolla , - . | X X
Italian Government/UNDP S
Mechanization ' v - X X X
C.G.I.A.R. v N '
Pro ject lanager - ' - - X X X X
WARDA Special Fund
Transport and infrastructure X X X

Ko

>

X

X - existing or confirmed support. ..



Exchangc of segre; nu materlals with co-workers
in iz region.vwill be iA"f hie bhybridization programme
will e supplemented through special arrangement with IRRI and
other centres.

£

ENTOMOLOGY

Work programme in entomology aims at identifying ma jor
pests in mangrove swamp, evaluating tnelr economic lmportunce
and developing an integrated programme of control., A start
has been made in Sierra Leone and this will be continued over
the next five years in WARDA member countries. with mangrove
swamp ccology. The rescarch efforts to be undertaken will in-~
clude:

1. Surveys of insect pests, distribution, and identification
of major pests in the different ecosystems of the mangrove
swamp.

Studies of population changes cf major mangrove swamp rice
pests to determine wajor biotic and abiotic mortality fac-
tors regulating pest abundance in farmers field .

Crop loss assessments and establishment of economic thres-
holds of the different ma jor pests in farmers field.

Development of practical, cultural and chemical pest control
methods will be continued in Sierra Leonz and promlsing
techniques and chemicals will be tested as widely as pussible
in the region.

Attemps will be macde in collaboration with breeders to de-
velop screening techniques for tolerance to major pests.

Formulate, demonstrate and evaluate on farmers' fields pro-
totype integrated pest management systems that farmers can
understand and implement themselves.

..
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" o om Crobs will fnclule:

(1) Studies ¢f the distribution and scasconal abundance of
R B Nl .

crabs in fidal mangrove swanps in member countries either
than Sierra Leonc;

Assessment of crop losses caused by crab in member
tries; ‘ ’ ‘ .

Screening for varieties tolerant tc crab damage at Rokupr
and
Development of control systems.

‘Disease surveys will be extenced to other mangrove
swamp rice areas of WARDA member countries.

Screening of varieties for their tclerance to major

diseases will be continued.

Ecological and biclogical studies of b}lE.é_st and er_wnv
spot “will be a subject of a special study.

Chemical and cultural control methods will be investi-
gated and attempts made to develop integrated management sys-
tems for suppressing rice diseases.

WEED SCIENCE

As has already been done for Sicrra Lechne the occur-
rance of and distribution of weeds in the tidal and associated
mangrove swamps of the other WARDA member countries will be
studied and their economic importanc’:ev determined. '

Herbicide screening will continue at\R"okupr and fﬁrther
testing will be carried out in member countries.

Studies of biology of the weed, Pas@luﬁ vaginatum
will be initiated.

.




{lov teo-date indicates that mechanical cultivation

of the swamp achieves gool control of Paspalum vaginatum, the

dominant and nost noxious wecd. Future work will concentrate
on the supplementation of imechenical cultivation with chemical
control for more efficient weed suppression in associated swamps.

Studies cn the effect of canopy development on weed
suppression and on weeds as alternate hosts of pest and cdiscases
will be initiated in collaboration with the other appropriate
disciplines.

Studies of the long term effects of controlling weeds
on yields, and composition of the weed flora wiil be carried
out. Similarly studies of the effects of mechanical cultiva-
tion and removal of kire kire on soil fertility and structure
will be conductad in collaboration with the Soil Science section.

Stree will be placed on rapid development of integrated
weed management through an appropriate combination of control

methods suitable an? economical to small farmer.

SOIL SCIENCE

Over the next five years, the Project will help the
member countries, where necassary, to <eterminc salinity and
acidity levels and nutrient toxicities and deficiencies of
their mangrove swamps and develop corrective measures thet will
increase yield per unit area.

Further tests of the injection technique and other
methods of applying hitrogen will continue and the efficiency
of slow release forms of nitrogen suitable for bradcast will
be evaluated. The effects of different phosphatic fertilizers
on the growtﬁ and grain yield cf rice in different parts of :
the region will also be assessed.

The long term effects of mechanical cultivation om
soil fertility and structure will monitored in collaboration

. / . ) \\{‘\Qi/.



tha woed scicentist.

» " In collaburation with WARDA Project at Richard Toll,
Senegeal investigaticns will coutinue into the adaptability
and usc ¢f azella as an zlternate source 2f W in rice culture.

A chemistry laboratory equipped to conduct soil and
plant analyses and to monitor fluctuations in the seascnal
cycle of build up and clearance of salt froin mangrove swamp
soils will be established. v

AGRIC. ECONOMICS

Socin~-economic studies, adaptive trials an< post pro-
duction studies undertaken or going in the Scarcies region of

Sierra Leone will continued. Similar work started in Guinea
will also continue and to be extended to other member countries.

A pilot study of Group Ownership of Capital‘équipment
will be undertaken. The operational activities of the groups
will be monitored to determine the economic and socizl feasibi~"
lity of the use of power tillers. g |

In collaboraticn with all the disciplines in the Pro-
ject the section will be evaluating the detailed cconcmics of
technology packages develcped. In addition the impact of tech-

nological packages iiransferred to the farmers will be monitsred.

MECHANISATION

A new section is being cstablished to carry out inves-
tigations and research into appropria:e'mechanization of rice
on small farms in the mangrove swamps and valley bottom. It
will also provide training facilities for development of rice
mechanization in mangrove swamps.




1983 1984 1985 19864 1987l
1984 1985 1986 1987 1988 |

|varietal Improvement X X X X |
X X
X X

|Hybridization and selection X X
X

| Tntroduction of exotic varieties
ICollection and characterization

v

| International Rice Testing
| Entomology
Pest survey, identification and
distribution of pests
Yield loss and threshold assessment
Insect pest ecology
Varietal resistance
Cultural and chemical control
Development and implementation
of integratead control

Crab studies

X
X
X
X
X
X
X
.
X

International Rice Testing

Pathology

Disease surveys

Screening varieties

Horizontal resistance studies of
blast and brown spot

Chemical - cultural control

Development of integrated
control system

I ternational Rice Testing

Weed Science

Surveys of weeds distribution

Biology of weeds -e.g.P.vaginatum

Crop loss studies
Cultural and chemical control
Development and implementation of

integrated weed management




1983 1984 1985 19086 1987 |
1984 1985 1986 1987 1948

Soil Science |

Identification of soil problem

Monitoring salt and water regime

Nitrogen response and application

Response to other nutrients

Azolla as alternate source of
nitrogen

Water control studies

Chemistry lab.activities

International Rice Testing

Agric. Economics ‘

Socio-economic studies,

Post pfoduction studies

Ownérship capital equipment )
Evaluation of developing technology
Adaptive trials . , : i
Monitoring 1mpact of tech package
Mechanization

‘Appropriateness of mechanization
in mangrove
Tralnlng in mechanlzatJon




The mangrove swamp rice project at Rokupr has been
" ‘pperational for about six years. During this period, the
basic infrastructure necessary for the project to function

has been established at Rokupr where most work has been done.

Owing to the diversity in the ecosystems of the man-
grove swamp, there is a need to develop different pachages
suitable for the different swamp conditions. Thus, in order
to implement the proposed programme on regional bascs, the
project will nced further financial, technical and infrastruc-
tural.,support.

ROKUPR (SIERRA LEOKNE)

OfLice accommodation/staff housces: The activities of the

project have increased considerably since the original pla.
The present office and laboratories are crowded and the soil
Science section is still without proper accommodation because
the original laboratory has not yet been completed. The addi-
tion of Agricultural Economics section in 1980 and enlargement
of its Extension liaison activities in 1982 combined with

the proposed Mechanisaticn unit will make office extension
inevitable. Also with the increase in the regional activities
proposed for the next five years, the staff at Rolupr will
have to be increesed and this will require additional office
space and staff houses.

Chemistry laboratory: he project requires analytical faci--

lities for
- Routine plant analysis of a range of nutrients
- Routine water analysis
- Simple soil puysical measurements
The shell of the laboratory building alrecady exists
but it requires

.



Comnletion of internal fittings
urchase of laboratory equipment and chemicals
An experienced Senior Laboratory Technician to
set up and run routine analyses.

Senegal (Casamance), The Gambia (Jenoi), Guinea Bissau Region:
ad ) g

From the previous experience of the project, pre- . ..
extension/package trials conducted in this region have met
with little success mainly due to lack of effective co—operatlon
and supervision from the national scientists. The limited
number of trained technicians and the ‘Project's inability

" to pay for supervisory work done have alsc contributed. Co-
ordinated Varietal Trials, IETs and on-farm trials funded
from WARDA Headquarter in the region have, hcwever, succeeded.

The area has diverse mangrove swamp conditicons which
differ markedle from those around'Rokupr.particularly'ih the
‘1ow-rainfall and highly salty nature of the suvils. Experimen-
tal resuits obtained at Rokupr therefore need tc be tested
thoroughly in this area where mangrove swamp rice production
is of high priority. '

It is proposed that two scientists, an agronomist
and agricultural economist should be stationed at Djibelor.
They should be assisted by four Field technicians who will
be stationed two in Guinea-Bissau, one in Casamance and the
other in The Gambia. This team, in collaboration with scien-
tists at Rokupr, will be responsible for basic data collection,
and implementation of pre-extension activities for all disci-
plines, socio-economic studies and adaptive trials for the
mangrova swamp rice programme.

Guinea

Q

farmer include low yielding varieties, salinity, fertility

In Guinea the constraints of the mangrove swamp rice

and pest problem. Research efforts in the country are limited.

..




Si icc Guinea is near to Rokupr (Sierrz Leone), the Project scien-
t'.st, will be able to travel frequently to trial sites to

concuct /supervise experiments. However, it is broposed

that tvo field Technicians be stationed at Sonfonia/Kcba

and Koba Districts to assist with the programme of activities. -

Nigeria

Of late Nigeria has shown interest in utllisin the po-
tentials of 800,000 ha of the mangrove swamp ecology for rice
production,. However, only about 5000 ha of the swamps are cur-
rently under cultivation. Initial research programme mAy include:
Reclamation of mangrove swamps " V
Monitoring of salt level to determine salt free perlods
Trials for appropriate varieties

For the time being, project scients will limit themselves to :-

liaisun. and collaboration with the intcrested Nigeria Institutions
e.g. NCRI, River Basin Authorities, with regular visits and the
possibility of longer visits for as long as 3 - 4 months, where .
necessary, to help solve specific problems.
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BACZGRCUND

The first deep water and floating rice research station .

in ali was esteblisiied in 1952 by the French as a subsidiary
of a parent rice research station at dankan, Guinea. The
Station in iali was sited at Ibetimi, a village 8 kilometres
north of Mopti on the opposite bank of River Higer. Work

was concentrated mainly on selection of improved local gla-
berrima varieties and new introductions from Guinea. In

1952, the Ibetemi Station was formally taken over by IRAT,

the Tropical Agronomic Research Institute of France. For

the ensuing fifteen years, IRAT worked on improvement of
introduced sativa varieties from Asia, made crosses and
experimented with improved cultural practices. However,

it was soon found out that Ibetemi was not an ideal location
mainly because of its relatively high elevation and improperly
designed experimental polders and that Mopti was a more suita-
ble location.

In 1972, the WARDA Governing Council approved of
Mopti as site for development as the regional research station
for deep-water and floating rice. By 1976, IRAT had pulled
out of Ibetemi in favour of WARDA. Infrastructural developuent
in Mopti was started and by 1977 Research Assistants seconded
by the Malian Government to WARDA were at post. In July 1979,
a Deputy Diréétor was appointed. tliajor infrastructural developn-
ment were completed by September, 1875, and thus, the Station
was formally inaugurated on September 15, 1679.

The mein objective of the deep water floating rice
project is to solve problems limiting rice production in thet
the arca under decp water/floating

i

ecology. Table 4.1 shows
ricz in West Africe. '
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The ecology accounts for about 15% of total rice
area in the region.

Table 4.1 Areas under Deep Water (Floating Rice in the

WARDA Region — 1982 in hectares

Countfy

Gambia

Guinea
Mali
Niger
Nigeria

Senegal

150,920
161,000
15,361
105,000
2,000

Sierra Leone 6,000
Togo 6,250

PRCDUCTION CONSTRAINTS

1. NWNiger river valley:

-uneven rainfall distribution, drought ané watcr stress

at the beginning of the cropping season

poor plant stand per unit area due to inadequate land
t
preparation
unpredictable arrival of flood water and depth of £loo-
ding and short flooding period (1 to 2 months)

lack of yield response to fertilizer application
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- heavy weed infestacion o

7r

— disease (leaf blast before the arrival of flood
cvater), and at some locatious bacteriai leaf blignz

and insect pest {stem borer) infestation
- — lack of high yielding varieties
— lack of incentive due to uncertainty

— losses at haygvest

2. High rainfall areas (boli land and riverain grassland):
0 " i ‘\ '

- great varlatLon in texture and natlve fartil;ty 2

of soil (p001 in li, P and Zn) ' “ o e
— flush flooding of varying depth
—~ excessive weed infestation )

- ‘“n1adequate seed bed preparation, dry seeding and St
poor stand of crop 3

e - disease and pest damage

- 1ldmgses at nharvest

— lack of nigh yleldlng varieties, seed supply and
effcctive extension s2ayvvices

STRATEGY | g

Rl
"The Mopti Station is located in *the middle of the
inland delte at the estuary and conflucnce of Rivers liger
and Bani where there are vast flood plains and majority of
farmers cultivate deep water and floating rice. The Government
of Mali also has rice development projects (Operation Rice
lopti and Operation Rice Seca Multlpllcation) very close o

the Station. These coupled with the experirace gained £rom

the Ibetemi Station make the WARDA Special kescarch Pro ject

in Mopti strategically and geopolitically located as a regional
research centre on deep-wiater and floating rice. B .
of o 0

AW
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The major objective is to £ind solutions to the produc-
tion constraints listed above. These solutions Include the
introduction and seclection of high yielding varieties and
development of improved cultural practices.

! To meet the objective, five disciplines of research
have been set up. These are varietal improvement, agronomy,
weed control, entomology and technology assessment and transfer.

RESEARCH PRIORITIES

The research priorities for the various disciplines

are as follows :

Varietal Improvement

- Screening of varieties collected from West Africa
and other parts of the World, particularly hsia, for drdught‘
and submergence tolerance and resistance to insect pests and
disecases. Growtn duration and othar major agronomic characters

are important sclection criteria.
Tvaluation of Yield Potentials under Difforent
jfultilocation Yield Trials.

- fiybridization : promising deep water and floating
rice varieties are being crossed with high yielding varicties.
)

Germplasm Collection

é&ronomz

- Land Preparation : Tue ot jective is to compare
the effectivensss of the available tillage implements, i.c.
native hand hoe, animal draidn plough and thc reversible tractor

.

’

e




plough in seed bed preparation. Their effectiveness will

be compared in terms of the enhancement of good sced germina-
tion, reducing weed infestation and yield increase.

~ Culrural Practices : Studies are conducted on
optimum sceding date, methods of sowing variety and spacing
interection, time and depth of ploughing.

.= TFertilizer Management: There is need to find
solutions to problems of N-P application and availabilit
fertilizer rates and profitability, and also the suitab
of different sourcaes of nitrogen.

Weed control

- Weed Identification : The identification of
problem weeds in the various countries where deep water and
floating rice is grown and the search for methods of their

contrecl. AL the mouient efforts are being concencratec on the
control of the wild rices.

- Cultural Practices @ A joint study will be under-

include tne evaluation of useful farming operations
row sowing, plant density, and mininum or zero tilla-

\

‘.

screening ané testing of avplication
devices.

Entomology

Insect ic

- Insect Population : ictre population
dynamics of the rice stacmborer.

.




Varietal Screening for insect resistance.
- Cultural Practices in Relation to Insect Pests:
In collaboration with the Agronomy and YWeed Control Divisions

to study the effect of different cultural practices on the
build-up of insect pest.

Estimation of yield losses due to 1insect pests.

Insecticide Screening.

T

Farmers' field trial to determine profitability
of insecticide applicatiom

Technology Transfer

Carrying out the on-farm trials in collaboration

with national extension zgencies to transfer research results
to farmers.

SULMARY OF RESULTS 1678-82

Varietal Tmprovement

Work started in 1977 with the arrival of the Research
Assistants towards the end of the previous sceason.

The follo-~
7ing variety improvement scheme has been sdopted.
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In 1278, an observational trial was carried out
with materiels introduced from South-cast Asia. DA 29 was
- elected for comparative trials.

The results of the shallow and medium zome trials
in 1679 showed that the BKN varieties could produce higher
yields under shallow water conditions than existing varieties.
The introduced Thai varieties, BXN 6586-38-1 and DNl 6323 were
promising for shallow and medium zones respectively.. The va-
riety DA 29 from Bangladesh was promising for shallow zone

while Dif16 was promising for beth shallow and medium zones.

The results of 1980 at all water levels confirmed those of

1279 with BXN 6986-38-1 giving the highest yields in the shallow
zone compared to the check variety D52-37. Yields of the
varieties BKN 7022-6-4, BXN 6986-105-P and Bl 7022-1-4 also

seemed promising.
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TA3LE 4.1.: GRAIN YIELDS OF DEEZP-UATEE/FLOATING VARIETIES UNDEX YARIOU3 YATER REGIIES

(1978 - 1%21)

GRAIN YIELD XG/EA
T

1978__ N S . _ o
N | | I

| _
I~ T e T T T e
I
|

| Shal-ltiedium|Deep |Shallowlﬁediumlbeep,Shallowlﬂediumlﬁecp'Shallowlﬁediumchepl |
VARIETIES low ‘
|Zone | Zone | Zone | Zone | Zone |Zone| Zone Zone |Zone| Zone Zone |Zone] . ]
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In 1981 persistent drought conditioﬁé jimmediately

after sowing gave rise to poor germination. As a result,
sowing had to be repeated several times in some trials.

This seriously affected yields in 211 zones. In tne deep
zone trials, the varieties Dii 16 and B 6323 gave the highest
yields while the variety Cula gave the highest yield from

the medium zone. : '

Results obtained from 1978 to 1981 reveal several
promising varieties which yield over 3 t/ha. under shallow
condition. Thesa varieties are BXU 6986-38-1, BXll 6986-105-
P, BKN 7022-6-4, BZN 7022-10-1-4, DA 29, T442-36, DM 16 and
Dii 17. Under medium zone conditions some varieties, such
as BXN 6986-105-P, BiKN 6323, B¥N 6986-10-1-%, DA 2%, Cula
and Dli 16 gave promising results. D4 16 showed good adapta-
bility to all water levels and gave a better 3-year averagce
yield,iﬁompared to Xhao Gaew. Other promising varieties
are BKN 6323 and Cula.

Table 4.1. shows the summary of the results of
trials conducted between 1978 and 1981.

A hybridization programme started in 1977. Since
then, the progenies from previous 6 crosses have dean
studied,

A?ronomx :

Animal drawn plough B2 and harrowing (1.5 t/ha)
is equally effective in increasing yields as the raversible
plough drawn by tractor (1.5 t/ha). Pfeparing land with
the native hand hoe produced lowest yield (0.8 t/ha) and
was least effective in reducing weed infestation.

e
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Perennial wild rice is effectively controlled and
rice vields significantly increased when ploughing and harves-
ting are done either with animal or tractor at the end of har-
vest and then arc plented at the beginning of the sowing season.
Ploughing and h rrowing only at the beginning of the sowing <
season is less effective (1.8t/ha). The former requires less

subsequent weeding and hience is more economical than the latter.

Summary of sowing date studies for the past four years
revealed the unpredictability of the commencement and distri-
bution of rainfzll under Sahelian conditions (sece Appendices
.1 to 4.5). The exactptimm  gowing dates will depend upon
the particular year taking into account when the precipitation

started.

Despite the unpredictebility of tiie commencement and
distribution of rainfall it would appear that sowing from
second weer in July to the second week in August can produce
better yieclds . The July sowing seems to be most suitable for

dceper zones which become inundated first.

Experiments in two seasons unave siiown that there is
no significont diffevrcence in yields between line, drill ond
broadcast sowing. However, the drilling produced higher yields

as it afforded casy manual weading.

Spacing experiments, started in 1981, indicated that
20 cm spacing produced highest yield (3.4t/ha) while 30 and
40 cm spacings produced 2.7 and 2.5t/ha respectively.

Experiments were conducted in 1S7% at the Station to
determine if the residual soil moisture after harvest in January
could support any field crop. “The crops tested were rice, millet,
sorghum, okra, cowpea and Flusine corocana. All the crops germi-

nated within 7 to 10 davs. But in February, the soil cracked

o




badly and by the middle of that month,the crops died due to
low soil moisture and prevailing hot, dry wind.

Studies on sources and time of nitrogen application in 1979
and 1980 revealed that there were no significent differences

between yields from Ammonium sulphate, Ammonium phosphate and

urea; nor were there any differences between a) 60 kg ¥/ha at

3 weeks after seeding and b) 40 kg N/ha at 3 weeks after secding
and 20 kg N/ha at 2 wecks before flooding. There was no yield
responsc to nitrogen.

Hitrogen pihosporus placement studies on clayey soil
in 19759 an¢ 1980 showed the following :

(a) there was significant yield response to nitrogen applied
as ammonium sulphate.

The effect of phosphorus applied as single super-phosphate
was negligible. FHowever, in 1981 and on a sandy soil, the
nitrogen response as well as phosphorus response were both
non significant.

The fact that soil test showed available phosphorus
to be low on that sandy soil and yet there was no significant
positive response to the phosphorus fertilizer application,
underlines the complex dynamics cf chemical nutrient status and

reactions under floating rice conditions.

In 1981, in collaboration with IRRI, trials were con-
ducted at two sites to compare the efficiency of urea, sulphur
coated urea and urca supergranule under floating rice conditicns.
There were no significant differences between any of the treat-

k)

ments. LEven though at both sites the trial was sown the same

1e
Ae

, the average yield at the WARDA Station {(clayey soil) was
t/ha while that of iopti South (Sandy soil) was 2.0t/ha.

e
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WEED CONTROL

Estimate of Crop loss Due to Veeds: An appraisal of the weed problem
in fammers' fields was conducted in 1977 and 1978 in fanners_'\plots b
around ldopti. Weeds in general, and wild rice in particular, were
the most important constraini:s in deep water rice production. Stu-
dies conducted in farmers' field showed that yield loss due to weeds
varied between 9 ard 82 %. The mean loss for ten locations was 32 %.

In the survey mentioned above, farmers regarded Oryza bar-
thii and O. longistaminata as the most troublesome weeds. Other

spacies often mentioned were: Frachiidaaand Echinochloa species.
Oryza glaberrima was not regarded as a weed, while sedges were unim-

portant due to theix inability to withstand floods.

Systamatic weed identification started in 1976 at Mopti.
By 1677, 22 species were identified includif;,g those mentioned by lo-

cal farmers (Tabie 4.2). Ail spocimens are preserved in the herba-
rium at Mopti.
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TABLE 4. 4 Weeas of I‘loat.mg and Lecpwater Rice at ropti Identified
betweeb 1976 and 158

SPECILES

 Brichiaria
Echinochloa staginata

Echinochloa lelieviel
Oryza barthii...i..:

Oryza l'on'gist:éminata
Oryza ;laberkima

Oryza stapfii

Panicum anabaptistum
Paspalum scrobiculatum
‘Sociolepis cymbiandra
Vossia cuspidata

Cyperus sp. v
tieleocharis plantaginde
Pycreus sp.

Scirpus praelongatus
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Papilionaceae Aeschyncmene sensitive

Aechynorene nilotica

Sesbania sesban

Alteranthera sessilis

Sespania sesban

Amaranthaceae Altoranthera sessils

Achyranthes aspera

Caperonia gptustus
Caperonia sp.
#etoente—corenorifolia

Corchorus fascicularis

Euphorbiaceae

Sterculiaceae

Tiliaceae

Polygenacezae Polygomum mildoredii

Ipomoea Aquatica
tympheca Llotus
Mymboides sp.
Ecrroria filifolia

Convolvulaceze
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Rubiaceae

7
i
i
i
1
i
!
i
!
!
!
i
i
i
!
:
i
1

o
t
!
1
]
i
!
!
!
i
!
!
!
!
i
!
Y
:
'
!
!
i
i
!
!
i
!
!.
!
'
H

Lentibulariacaceae Utricularia stellaris
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minosac Neptunia cleracea




During the 1978 growinz season, weed iclentificaton
was extended to segou and Gao. The weed ficra in these
localities are similer to those at mepti but the <ominant
species differed.

i - 5

In 1979, a trip was made £ deep water rice areas in

2

igeria. The impcrtant weeds recordeld at Benin Kebbi were:

SO

O

rvza lozistaminata, Sesbania scsban, ifelocnia, Commelina

)

and Jussiaea spp.

- f

.. During 1977 and 1978 , studies cn seed dormancy and “
viability of impourtant weeds were carricc cut in order to
laantlfy those feacures thac cculd be used to plan controel
measures. Results showed that seeds ¢f 0.longistaminata

had a2 dormancy pericd ¢f about two months while those 0.

\

£
L
bartnii needea only a few weeks of dormancy. Seeds of O

plaberriua and O. stapfii germinated almost immediately

after they were harvested. Viability tests revealed that
seeds cf O.longisteminata. 0. Larthii and O.stapfii could

remain viable for about 12 months after they are shed.

The effect of depth of burial on the germination

of wild rice was studiel using seeds of 0.blarthii during’

the 1978 growing season. It was noteld that placing

seads on soil surface or belcw 7.0 cm in the sc¢il sizni-
ficantly reduced the germination of t

o

hii. The GLest
germination percentage was citained at the Zepth of 2.5 cm.

buring 1978, the growth havits of 0.longistaminata,
O.barthii, O.glzierrima and 0. stapfii were compared with

cultivatel rices, T&LZ-Z6 and EHZ2. It wos shown Sont when

placec at an ideal <epth,




i

seeds of the cultivated rices emerged first, followed :
by O.stapfii, QO.glaberrima ,0 barthii and _Q.longista}hinata.
.f |
Oryzae barthii had the highest number of tillers and
shortest days to maturity (Table 4.11). Oryzae longis-

taminata grew slowly at' first but after two months,

overtook all other species in height.




A trial was initiatel i anl repeaced in 1980
to find a Letter weecding per’o. & frequency. Tne results
indicate that althiouzh weeding 35 and 83 days after rice
emergence (DARE) procuced the nighest rice yields there
was no significant uifference between this treatment and
cne weéding 35 PARE, one weelding 49 DARE, two weedings 21
and 63 DARE. However, one weeding 21 DARE and one wzeding
63 DARE were each significantly’inferior to the four treat-
ments above. ’ ;

A trial was initiated in 1977 and repeated in 1978
tc evaluate tne effectiveness of plougning, mowing and gly-
phosate application in the control of 0.longistaminata. The

twc years results indicate that glyphosate zt 2.5 kg./ha or
two mowings under watcer (50-100 ‘cm) or one ploughing just
efore flocds fellowed by cne mowing under water (50-100 cm)

could achicve over 50% weed control. Furtner tests indicated
J'

that mid-August is a better time Lor glypihiosate applicaticn

than 2t the beginning of August.

Trials on the contrcl of Oryza Larthii starced in
1978, indicated that rates cf less than 1 Xg.a.i./ha of both

glyphosate and paraguat could net significantly reduce 0.

parthii populetivns. In a subsequent trial using higher
rates, it was deuenstratec that glyphosate at 1.92 Kg.a.i./ha
anc paréquat at 1.6 and 2.4 kz a.i./ha resulted in over 70%
weel recduction. Velpar 90 at 0.9 and 1.8 k3 a.i. /b respec—

~

tively achieved 80% and 93% weed reducticn.

very toxic resulting in zero rice yieldls.

tuxic. Peraquat, plyphosate and MOMA were

A grouy cf nerbicides was tested in 1978-1979. Pre_emergenbe
nervicides zpypeared less effective than post energence heruvi-~

cides.,




The mest importent insects of ceep woter and flcating rice

are the steniorers : Cnilo zacconius, Maliarphs separatella, and

Scirpophaga subumbrosa. Leaf eoting insects cricounterod are: Metero-

graphis convexella. Two parasites, Bracon Sesamiae found on larvae
of Chilo zaccenius and encther Telencnus benefactor, fourd or egp
masses ¢f Scirpophasa subumbrosa, have becn identified by CEWUAT in

Montpellier France.

The Comormealth Institute of Entowlogy also identified the

folluwing insects for the Statin: Segatella migeriensis Toya tubercu-

losa, Baletutha cremica ana Stercllus sp.

Apart fram the aixwve, the Uivision maintains a large collec-

tion of other insects fouwi cn tie rice field,

Weeikly lignt traps of adult stemborers hwve siicwn that Scixrpo-
piieza smbpmbrasa, was found in the largest mumbers. The populaticns
of maliarpha separatella and Chilo zacconius were lewer. For all
tiree insects populations rose sharply from low levels in August to
2 peak in November then Sropped sharply again to law lewels in Decam—

par.
Weckly Cissceticns of vice stems to evaluzte the degree of
infestaticn in retation to the population dynemic s of the insects

showed that the larvee of tizliarphe separatella was most predominant

acccunting for about 80% at all cbservations. Scwe Chilo sp.were |
alsc present perticulery after £lowering stege. It cculd also be
deduced tuat even though the edult of Scirpopnege suiimbirosa occurred.

in the light trap, it did not constitute & tirreat as far as vice

stem infestaticn was concerned.

Weekly dissections oi tiwee rice varieties lali Sawm,
Mang fdeu and Khao Goeu growing on the Sced iadltiplication Famm
ers: also at e WARDA Station wore mde to . 1 the degrec of

rasistance o infestatior:.




et

K

tidgnest percencage of infestel staus was observeld on

tali Saw.

Among, tne grenular insecticides screemad, furacan 3 G,
Birlon 10 G and iidxal 10 G appear to be most prawising.  furadan
3 G applied at 1 kg a.i./ha doys after rice emergence controlled
stemberer and producwi the highest yields (3.1 t/ha) as control
vield of 1.8 t/na) as control yield of 1.8t/ha.

Among liquic insccticides, Azocrin 55.2 EC and Sumithion
50 EC secem mwost promising but did mot produce as higi: a yield as

LY

Arredan treated plets. IT las been cbserved that applicaticon of
liquid insecticicdes using tie epplication of liquid insecticides
using the apparatus, Tecncma T 15 during flooc is cumberscme argd
impractical. Other apperatus such as Sclo and Ultra Low volume
sprayers are yet to be tidied.

Transfer of Tecinology

To speed up the transfer of research iwesults to farmers,
a programme of multilocation trials was started in 1980. It was
designed to compare thc vields of new promising varieties cn far-
mers' ficlds with locally recormended cnes. Tinis was Cene in colla—
boraticn with "Cpération Riz topti' in Mali and the Hationel Insti-
tute of Agrenomic ILeseaich (INRALY) in Niger. The results foxr the
shallow zone are shown in Table 4.3, Out of ten trials conductaed

in 1880, wunly five were harvested as the others were either da-

meged by £loei or failed due to early recess of flood wate.xs.




TABLE 4. 3. Yiel.ls cf selected varieties on farmers' fields.
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the water level varied from
In 1979% and 1930,
the standard va-

Uncer medium zone,
0.6 to 1.3 dependaing cn the yeav,
MSP 10 and i4SP 11

Zhac Geew and Mang Kieu at six locations.

were testec agsinst

riecies In
1976,

non-fertilized fields

D

the ccuparison was mace on fervilized as well
All cultcu
his cwn obscrvations.

ral prectices were Jone
vy the favwer who made Supervision

was in ccllebeoration with tihie extension agent for the parti-

cular Tocation. ' .
sults from six sites in 1979 showed that the
two test varieties produced mcre yield than tite standard
wnen fertilizer was applied. But under unfertilized con-
dicvion, Xhao Guew, produced higher yield thnen the varieties.

The meen yields under non-fertilized conditions for FHSP 10,

vSP 11 Nand Khac Gzew were 1.7 1.6

and 1.6

€ respect’

tively.

In 1980,

mcre farmers were included and the pro-
Results in the dopti Regicn

extended tc Segou.
thet MSP 10 and &nao Gacw prcduced almest equal
sligihtly highcr thean #MSP 11,
gave similar yields.

gramma
showed

o

yields However, in Segcu ro-

glon all tne varieties

Nevertheless, in the two localities, farmers were
MSP 10 and MSP 11 ¢
appearance of the grains.

preparad to try again beceause cf their

lenger penicles and tie good
robasso,;,; Xouniana
carly,Di¥ 16 and LM 17

rated against the long

In four zounes (Konodimini,

and Bougcula) where flocds recede quite

which are early maturing wcre Jdemunst

Suration dnac Gaew.

The Dii 16 and Dwmi 17 varieties with a growing cycle

cf about 137 cays were narvestec in tne last week of Hoven-

On the contrary, Khac Gaew, the

ber giving
variet y normally grovn and which has about 156-lay growing

higher yields.




cycle, failel at most locations. DN 16 (0.4%113 t/ha) D 17
(0.2-1.7 t/la) cutyiclicd “nao Gaew which feilel at five
locaticns and only yiellcld 0.6 t/ha ac one location.
Some reccmmender cultural practices evolved as
a result of past werk by IRAT at Ibetemi. These were
being cxtendel to farmers by Operaticn Riz Extension
Agents. It was therefore cecided to investigate how

successfully thesc practices were being adopted.
The practices investigatel werc::

- plcughing after harvest to control wilc rice.
- Seeling with the "Nodet Gougis® Seeder in
40 cu rows to facilitate weeding.
~ weecing befcre arrival of fluods.
- applicarion of - 100 kg/ha ammonium phosphate

at ssving znd 100 xz/ha of urce jus: befsre flooding

riany of the fermers were unable to adcope tie prac-

tices reccmumenied for tue follewing weasons:
- most farmers lacked oxen anu other farm implements
to ploughi at the rigut time.
- some of the farmers live far away (15 to 25 ¥m)
frem the pollers.

- the 40 cm rcws were too wide.

: 1

- Dbroadcasting gives nigher yield compared to 40 cm
TOWS.

- many farmers give pricicy in weoddng wland crips c
(millet, scrghum, cctton) and alsc in weeding
non-governmental polaers.

- the remotencss ¢f the ficlis retards weeding. ...
- difficulties encounterzd in controlling some no-
xious weeds (0. barthii) end Eleoccheris plantagine




»

Other troublescme weeds are: (.longistaminata, Bra~

chiaria sp., and Ischaerum rugosum. Reascns for ncn-using

of fertilizers Ly farmers:

- Lack of capiteal;
- Hon-profitability of the investment; anc
- uncertainty of soil moisture and floods.

Economic analysis c¢f the land preparation treat-

ment on fermers' fields at Mopti Scuth was wade. Ploughing
with oxen at tiue end of tie harvest..as well as the Leginning
of thic sowing season was mest profitalle. ?2lcughing only
once at the leginning c¢f the sowing scason was least profi-

tavle.

Infrastructure

The infrastructure consists of a station with labora-
teries and offices, experimental polders and a housing com~
pound.

The Staticn has fcur laleratories, seven offices,
a litrary whiich can Le used 2s a conference rcom and photo-
copying room. It has also e ' ¢ shed, a workshou shed for
agricultural cquipment, threshing flocr, cold rocom, screen-
hicuse and a hiouse for the form manager. A net-house for

wrzeding purposes is toe Le conmstructed scon.

The experimental farn which i 46 ncctares,

is suodivideu intc four pollers:

Pclder 1 (11 ha) maximum water level 1.70
Polder 2 (5 ha) maximum water level 1.30
Polder 3 (14 na) maximum water level 1.060
Polier &4 (16 ha) meximum water level 1.70

for sced multislication purposes.




In addition therc is a spec small peclcer
(tank) which is 0.8 ue built for the screeniny cf
newly intrcduced rice varieties. It nas 3 terraces for
water levels varying from 1 to 2.5 m. The entire experi-
mental area is fenced.

The Heusing Compound is locatec at Sevare, 13
Km from the experiment Station. X comprises seven houses
for the Director, Deputy birector and other scientists.
There is also a fcur-bed rcom guesthouse with 2 kitchen,
a generator rcom and a two-room guardhouse:. The entire

housing ccinpound is £fenced.

Funding ™
The Government of Mali has contributed land for
the development of tihe infrastructure at Mopti and Sevare.

In addition; it has Jdonated the following buildings: a
nouse for the form mansger, a leaboratory and office for
the breeder, 2 three-rcom storebuilding | generator room,

garage and wcrkshop.

The development cf the experimental polcders, the con-
struction of the steff hicuses at Sevare and tihwe overall
operating budget c¢f the Station is funied principally by
United States Agency for International ULevelopment (USAIDR).

il
UARDA provided funds fcr the purchase of three
cars, ccnstructicn of a ééidroém and purchase an’ mainte-

nnance of oxen.




Future programme 19¢3-1988

Varietal Improvement

- Germplesm Coullection has Leen, and will be 2 conti-

nucus prcocess at the S:tation.

- Tite Staticn will introuuce fixec breeding lines
through WARDA IET and IRDWON. Rapid Generation Advanced
(RGA) will e intrcduced from IRRI. Varieties will be
introcducea from Bcn;ladeéhs Indie and Thailand.

WALDA Coordinatced Triels wili be continued.

— Qbservaticnal trizls of new lines selected from
IET, IRDVON, RGA materials and from the Germplasm will

-

oe continued.

- Vaviety X Fertilization Intcraction Trials: Thisis

a joint trizl in colleboration with the agronomy and weed

centrol Ziwvisions.

- On-farm or out-station trials will be extenled to
atc

more villages in collaboraticn with '"Opération Riz" piopti

3

and 'Gpération Riz Sorghc’’, Geo. Trials are alsc planmed
1

for Xole (Wizer) and Birnin Kebbi (Nigeria) in the 1933

Drogranne .

- > Study of hybril progenies cof previous crosses
*-

will be tinued. A new hybricdization pregramme is being

(24
made to meet the breeding demanis of the region.

The scarch for drought tolerant

will ccniinue.

- ure line sclections will be started

glaberrima varicties.




Agronony

~ Land preperaticn experiuwents will be conducted to find
better means of enhancing plant stand.

- Ou-ferm demonstrations of the usefulness and ﬁrofita—
tility of lend preparation both at the end of the hdr-
vesting season ana at the beginning of sowing seascn
will continue.

- lMNew low-cost implements availeble on thc market and
suitable especially for the peasant farmer will be
screened in land prepareticn operaticns.

- Sowing cate studies which have gone on for some time

now. will be concludaed.

~ Investigations on row sowing with regard to variety

and water Jdepth will be continued,

- On-favin trial on row and broadcast sowing to determine
the relative ceonvenience in weeding operations and the
profitability of eacl methcd will receive atténticn.

~ EBEfforts will be made to relate fertilizer recommenca-—
tions to specific soil tywves.

- On-farm triesls determining tihwe profitabilicy of fer-
tilizer recommendation will be carried out in ccllabora-
tion witn Nationel Extension Agencizs in various coun-

tries.

- The usefulness of the local rock phospnate (Phosphate
of Tilemsi) on farmers field in kali will be cexemined.




- Collavoration with IRRI on tne use cf different
nitrogen sources such es sulphur-coated-and supergrantle
will continue.

Weed Control

~ The appraisal of the wecd problem in farmers' fields
which has alrcady been cunducted at lopti will ve extended
to other parts of liali and all other countrices wihiere Jdeep

water anc flcating rice is grown.

The collection and icentificaticn of

weeds causing eccnomic losses in deep water and floating
and bLe extenled to those countries where

Lona.

coeds will ceal

lfetnods cf propegation

-

ucics

The mechanisms of sced dis
4_
L

Viability and Jdcrmancy s
The degrec of cstavlishment anid the rate of
zrovth.

FHorpiiological characteristerics of both juve-
nile and mature weeds to aic¢ in identifications.
Physiological features such as allelopathy,
nutrient reguirements and uptake, and cther
competition relationships.

- The weed control programme will be divided into two
categories: the contrel of wild rices and the contrsl of
other weeds. Attemps will be made toe evaluate the role of

minimum tillage, the 3 cover crops, the effect
and the use of hert e antidotes in pcost-cmer-
control of wild riccs. Rasca con the contrcl of




other weeds will cover the determination cf cfficient

culturel practices and the screening of herbicides.
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Entomology

- Collection and identification of insects of ceep -

water and ‘tice will continue.

ii) Light trap will continue to be uscd to studdy the in-

sect population dynamics.

- Stucy of the biolcgy of Scirpophaga subumbrosa and

Maliarpha separatellea.

- Tnvestigations on binslogical insect control of

insects.
- On-farm investigation of infestation of rice varieties

by stemborers and the degree of crop loss that can be as-

cribed to it.

- On-farm evaluztion of the econcmics of Furudan 3G

application to control stemborers.

- Sercening of liquid insecticides to control 8rasshoppers.
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APPEIIDIX 4-1 Rain fall distribution and flood arrival during (1978-1982)
Growing Seasons Mopti Station.

MONTH ANNUAL AND MONTHLY TOTAL (MM) NUMBER OF RAINY DAYS

Average
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APPENDIX 4.2 Characteristics of the soil samples collected in the Agronomic #trial sites

Characteristics %%

C % * 1 Fertilizer management

Expt. 3
Total N %
(sources of N)

PH (H20)
PIIKOL 2.Land preparation (I)

Total P ppm
3.Internationd trial on nitrogen

Dvaile
vallatle P ppm fertilizer efficiency Expt.

ixchangecable K ppm . 4.

4.Fertilizer management Expts. 1,
meq/100 g ! N-P studies, and 2,

meq/100 g Rate and time of fertilizer
application

meq/100 g
megq/100 g
meq/100 g

Clay %

Fine silt %
Coarsec silt %

Very fine sand %
Fine sand %

Coarse sand %




