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WEST AFRICA RICE DEVELOPMENT ASSOCIATION
(WARDA)

Rice is a staple food of qrouing importance in West Africa. An estimated
700,000 farmers grow rice in this region, but yields are generally low. Despite the
tremendous potential in physical and ecological resourcas available for arowing much
larger quantities of rice, West African countries spend larqe amounts of their
scarce foreign exchange resources to import rice to supplement local production.

The West Africa Rice Development Association (WARDH) is a cooperative inter-
governmental regional orqanization aimed primarily at making the reqion self-
sufficient in rice. It was started in December, 1971, Its members are: Henin,
Gambia, Ghana, Guinea, Guinea Bissau, Ivory Coast, Liberia, Mali, Mauritania, Niger,
Nigeria, Senegal, Sierra Leone, Togo and Upper Volta.

WARDA is financed by member countries ac well as by many donor countries and
international organizations. The aim of WARDA 1s to promote and increase the quan-
tity and quality of rice produced in West Africa through carefully planned research,
development and training programmes. The Scientific and Technical Committee of
WARDA as well as donor agencies review the Associations’s programmes, while the
Coverning Council formulates its policies.

RESEARCH ACTIVITIES

WARDA’s research projects are aimed at providing useful information and
improved plant material which can be used for increasing rice productivitv. The
overall programme includes:’

- Con~dinated varietal and crop protection trials at various locations in the

region;

- Special research projects for reinforcing existing research work and for
filling existing gaps in rice researth in the reqgion, vackstopped by
available knowledge and experiencc at the international level;

- Research coordination which involves planning, project formulation, nego-
tiation for funding, and the implementation and supervision of the approved
proqramme and budqet;

- Support to national research proqrammes;

- Cooperation with oher international aqricultural research centers.

UARDA‘’s coordinated trials have provided opportunities for testinq local and
introduced varieties throughout UWest Africa. A sound programme of coordinated
trials and effective links between WARDA and the national programmes has led to the
introduction of improved varieties and better cultural practices amonq the rice
farmers.

To speed up the introduction of rice materials into the region, WARDA extends
financial and logistic support to the Regional Plant Quarantine Station, Ibadan,
Nigeria. A nusery farm wnere new introductions are multiplied before entering them
into the coordinated trials has been established at Suakoko, Liberia as well as a
Seed Laboratory at Fendall, also in Liberia.

In 1976, WARDA, IRAT, IRRI, member states of WARDA and Tanzania arrived at a
collaborat{ve understanding for germplasm collection 1n Africa. WARDA has initiated
its germplasm programme which, when fully functional, will have a capacity for about
12,000 accessions under medium term storage.

WARDA conducts a rice review meeting every vyear, at which research reports
incorporating all the results obtained from the courdinated trials, special research
projects and national programmes are presented and discussed.

In supporting national institutions, WARDA aims to assist in establishing capa-
ble national institutions, providing adequate facilities to local scientists, esta-
blishing @ strong working relationship with national teams, solving local agronomic
production problems and in strengthening particular aspects of national research
programmes that have regional value. WARDA also backstops specsific local research
projects through its regional scientists and exchange of research information and
through assistange to countries trying to identify and draw up national research
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programmes. WARDA continues to strengthen national research facilities by supplying
needed laboratory and field equipment. An integrated training programme to assist
in the training needs of member states for research personna2l is run yearly.

The proqrammes of other international centres such as IRRI and IITA, and that
of WARDA, are linked together with mutual benefit. WARDA helps make the research
findings of the international centres effcective among its member states, while the
international centres benefit from feedback from WARDA. In this 1light, WARDA has
cooperative agreements with these centres in the area of training, research and
exchange of staff.

DEVELOFMENT ACTIVITIES

Since it is primarily a development associatior. WARDA has assembled a team of
agronomists, irrigation engineers, economists and loan specialists, rice storaqe and
processing engineers and extension specialists, as well as statisticians and data
processing experts. The major activities of the Department can be summarized as
follows:

- Farticipation with other departments in the development, assessment and

transfer of appropriate technoloqy;

- Frovision of technical assistance to member countries and financial institu-
tions in rice development, planning (ancluding project identification,
prenaration , appraisal and evaluation) and implementation;

-~ Collection, analysiz and dissemination of information on the rice industry
of member countries, includinqg the conduct of sectoral and socio-economic
studies.

WARDA 1s helping to smplement viable rice development projects; helpinq member
states find funds for new projects; monitoring improvements in on-qoing projects as
regards better cultural practices, water management, storage and processing as well
as marketing, both within and among member countries; and technology assessment and
transfer.

Since the exchange of ideas among field workers in member states is very impor-
tant, the development team undertakes case studies of specific projects for disse-
mination among member states; it also arranges seminars on specific issues in deve~
lopment, and helps personnel from one country to visit projects 1in another. Member
countries often call on WARDA for consultancy services in specialized areas of
projection, production, processinq and marketing.

TRAINING ACTIVITIES:

One of the major drawbacks in increasing rice production in West Africa is
shortage of trained personnel who can quickly convert accumulated research findings
inte rice production. WARDA’s Training Centre became fully operational in 1976 at
the farm of the University of Libersia, Fendall. All courses are given 1in both
Enqlish and French. The Training Centre conducts the foliowing courses among
others:

- Rice Froduction Specialist Course: A six-month course designed to produce
specialists who return to member countries to organize, manage and conduct
training courses for extension workers, and who in turn assist rice farmers
to increase thesir yields. The long training period allows for adequate
emphasis on all aspects of rice cultivation and processing as practised at
the farm level;

- Research Assistant Course: This 1s closely linked with the successful
implementation of WARDA’s coordinated trials. This programme ensures stan-
dardization of observations and dJata collection while it strengthens the
research capabililies of member countries;

- Specialised Rice Courses. These are desiqned to meet training requirements
of member countries in seed technoloqy, processing, storage and wmarketing.

Between 1973 and 1982, the Trasning Department trained 826 studenis from member
ctates in variocus aspects of rice production.
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DOCUMENTATION SUPPORT
The Documentation Division is one of the support divisions aimed at providing
information on all aspects of rice in the region to the qovernments of member
states, WARDA projects and personnel, research institutions, universities, other
organizations and individuals concerned with rice.
Activities in the Division include the following:
- publication of rice literature (e.g. indexes, bibliographies, abstracts of
rice journals) and a quarterly accessions and periodicals list;
- selective dissemination of information to individuals or parties interested
in rice research and development within and outside the reqgion;
- production of microfiches from selected literature and documents relevant to
rice research and development f.om within and outside the WARDA region;
- operation of a (Question and Answer Service whereby researchers and develo-
pers can obtain information on their fields of activity;
-~ compilation of relevant literature on rice production from the reference
journal "World Reference on Rice 1n West Africa" in collaboration with IITA,
IRAT, IRRI and TFI;
- cooperation with various information centers and data banks;
- photography (slides, documentaries etc.);
- anformation exchange with world snstitutions 1lsike AGRIS, CARIS, AFLINET,
UNISIST, etc.;
- publication of "World Reference on Rice" of interest to West Africa; and
- short an-service training of lsibrarians from West African national and
reqgional orqanizations.

COMMUNICATION SUFFORT

The Communication Division 15 another support division of WARDA set up to
pursue the following services:

- translation of documentc from one of Enqlish and French to the other;

- editinq of documents;

- prainting and distribution ot documents,

- public relations;

-~ operation of 3 lanquaqe clacs and laboratory;

-~ occational interpretation at meetings, etc.

FINANCE AND ADMINISTRATIUN SUFFORT

Tire  Department of Finarnce and Administration is responsible for providing
financial and administrative services to the technical departments and divisions.
The cervices include personne!, conterence services, procurement, stores, transpcr-
tation, cecurity, 1liaison and weltare, accounting, budget control and financial
reporting.
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PROFESSIONAL STAFF LIST FOR 1982
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C. Nyoka, Fh.D. ~ Weed Scientist
M. Goita, M.Sc. * - Asst. Rice Breeder
A. Diarra, M.Sc. * - Asst. Weed Scientist
M. Toure, Ing. Aqronome - Asst. Agronomist

Upland Rice Froject - touake, Ivory Coast
J. Dallard, D.F.A. - Agronomist
Notes:

% On study leave
+ Left during 1982
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FOREWORD

Over the past five years, WARDA has been able to identify several high yielding
stable rice varieties through the Initial Evaluation Tests and Coordinated Varietal
Trials for both the humid and Sahelian ecologies within its member states. Some of
these varieties have shown promising results under farmers’ conditions and are being
multiplied by WARDA wmember states for distribution to farmers by means of extension
services.

One of the bottlenecks in the distribution of improved rice seeds to farmers is
the lack of adequate seed production and processing facilities beyond the fou- "jtion
seed stage.

Although high yielding varieties have been identified for the irriqated rice
ecoloqy, there is the need to select those that are resistant to cold ihjury, and
wind and bird damage, especially in the Sahelian z10ne.

The efficiency of water use is a cruci1al factor in rice production in the
Sahalian zone considering the high rate of evaporation. As a result, a water wmanage-
ment research programme at Richard-Toll was initiated by WARDA in 1981 to determine
ways of increasing the water use efficiency in the Sahelian zone under farmers’
field conditions.

To ensure high yield of 1irrigated rice, nitrogenous fertilizers have to be
used. These fertilizers are so costly that most farmers cannot afford to purchase
them. If high yield has to be maintained without considerable increase in cost of
production, then some form of cheap nitrogenous sources have to be found.

The proaramme on Azolla research, launched by WARDA 1n 1980, has put forth very
promising results. With the use of Azolla only, 1t is nossible to increase the
yield of irricated rice by 40%, thereby saving the cost of artificial nitrogenous
fertilizer. During the 1983-84 growing seasons, the work on Azolla will be extended
to farmers’ fields.

The expansion of area under new and improved rice varieties has led to the
incidence of new diseases (Xanthomonas oryzae) and insect pests (Orseolia oryzae,
and mites). In order to halt the rapid spread of these new diseases and pests, new
varieties resistant to them will have to be produced through breeding or introduc-
tion of new resistant varieties.

Although wupland rice accounts for about 6407 of the area under rice in West
Africa, the yield per hectare is still very low (0.5 - 0.8 t/ha). Research work is
now in proaress to improve the yield of upland rice through judicious application of
fertilizer, breeding for high yield, drought and disease resistance and improved
cultural practices. A study on the appropriate farming system for the maintenance
of soil fertility under upland rice cultivation 1s also in progress.

In the manqrove rice ecology, effort 1s being made through rapid generation
advance to produce varieties that outyield the current ones. [y 1984, some of these
new varieties will be released and 1t is anticipated that these new varieties will
increase yield by about 15%.

In the deep water/floating rice ecoloqy, attempt i1s being made through hybridi-
zation to produce new varieties that can qive higher yields than the current ones.
Prior to the release of these varieties, emphasis will be placed on improvement of
aqronomic practices which limit qrain yield under this ecoloqy.

With the prevailing financial constraints, emphasis will be placed on breeding
and selection of high yielding varieties for mangrove swamp and upland rice. In the
latter case, drought and disease resistance will be important criteria for selec-
tion.

In the irriqated rice ecology, efficiency of water use, use of Azolla as a
source of nitrogen, and the control of new diseases and insect pests through selec-
tion of resistant varieties will be emphasized.

In the deep water and floating rice ecoloay, a minimum amount of hybridization
will be undertaken. However, more emphasis will be placed on developing improved
aqronomic practices, and the efficient use of water for cultivation of rice and
other food crops.
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The coordinated wvarietal trials will continue with emghasis on upland, mangro-
ve, rainfed lowland, shallow flooded and deep flooded ecologies, especialiy with the
introduction of new varieties from outside West Africa. 1984 will bring in the
scaling down to two categories of irrigated trials instead of four.

I wish to thank the staff of WARDA for their dedication, industry, and the
progress they have made in this task and also the national scientists of member
states for their continucus collaboration.

Sid1 Coulibaly
Executive Secretary



RESEARCH HIGHLIGHTS

Initi~! Evaluation Tests (IET)

The .aitial Evaluation Tests were conducted to screen a3 wide range of rice
germplasm, In 1982, two IETz, one each for upland and irrigated conditions, were
carried out 1n the WARDA reqion. These 1nvolved 348 rice varieties at 30 locations.
Varieties with high yields, suitable maturity period, desirable plant heght and
disease resistance were identified from the IETs for further tests.

Coordinated Variety Trials (CVT)

Coordinated variety trials were conducted at various locations in the WARDA
reqion with the aim of direct introduction of supeiior varieties to different rice
ecoloqies 1n & reliable and faster way. In 1982, nine sets of CVTs (three for
upland, four for irrigated, one for manqrove swamp and one for deep flooded condi-
tio ns) were conducted in the reqion. Most sets of trials consisted of 14 entries.
Useful results were obtained from a total of 88 individual tests. A total of G54
locations were 1nvolved in this programme.

Onfarm trials

Onfarm trials were conuucted 1n all five zones of the reqion in 1982, Fifty-
two of the trials were based on the assessment of promising varieties with high
yielding ability observed in the CVTs.

In some countries, the trials also included farm agronomic trials such as weed
control, varietal response to fertilizers and cultural practices.

The varieties nominated from the WARDA CVUTs continue to show superiority in
field performance and yield.

Technical Support Services

Seed Nursery Farm

The Seed Nursery Farm continued to perform its vital role in varietal introduc-
tion, improvement and seed production. In 1982, a total of 673 plant selections
were made from eight crosses introduced from IRRI. Sixteen new crosses were intro-
duced for plant selection. A total of 1506 new varieties were introduced and
tested. During the year, 957 varieties were qrown for seed increase and observation.
A total of 377 varieties were multiplied, 1ncluding 167 at FRichard-Toll for the
coordinated variety trials of 1983.

Seed taboratiory

For the year under review a total of 1807 varieties were processed out of which
252 were celected for use as entries in the WARDA 1982-83 trials.

Results of experiments carried out with freshly harvested seeds of wild rices
suaqested that dormancy in thece species 15 probably due to the impermeability of
the hull-pericarp complex to oxyagen. Only scarification was effective in breaking
the dormancy of the seeds.

Aqronomy

In a yield constraints study using LAC 23, 1t was found that in a fallow-rice-
rice-rice system, upland rice yields could be increased by 200% over the traditional
yield by a package of line sowing + fertilizer + weeding + insect pest control. In
the second and third race crops sn a bush-tallow-rice system, hiagh dose of nitrogen
(60-90kq N/ha)is needed to obtain grain yield between 1.5 and 2.0 t/ha.

Under lowland conditions, compound fertilizer (15-15-15) was the least effec-
tive source of nsitrogen. One application of urea super granule or sulphur coated
urea of wvarious disolution rates at transplanting could qive similar grain yield as
commercial urea applied three times in lowland swamps.
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As far as direct effect on grain yields is concerned, Tunisia and Jordan phos-
phate rocks are as effective as triple super phosphate, while Morocco ~~Z Toqo phos-
phate rocks are less effective.

Yield response to residual phosphorus was highest in Jordan phosophate rock and
lowest in triple super phosphate under lowland swamp conditiors.

In a collaborative experiment between IITA and WARDA during the 1982 dry
season, it was found that some rice cultivars such as ITA 239, ITa 243, ITa 245, ITA
250 and ITA 254 gave significantly higher grain yields (yields varied between 5.0
and 5.3 t/ha) than the local check Suakoko 8 (3.8 t/ha) which is tolerant to 1ron
toxicity. Leaf blast incidence increased with increase in the levels of applied
nitrogen from 60 to 120 kg N/ha for most of the rice cultivars. There was no signi-
ficant difference in grain yield between 60 kg and 120 kq N/ha.

Entomology

Two major monitoring trips were organized to investigate problems of rice
cultivation in two WARDA member countries, Mali and Upper Volta. A multidiscipli-
nary team visited Gao, Mali on account of a malady of deep flooded rice described as
drying up of leaf tips and floating rice straws. The trip to Bobo-Dioulasso investi-
gated the problem of qall midge on irrigated rice in Upper Volta. Recommendations
were made towards solving these problems,

Fathology

Tours were made during the 1982-8B3 season to monitor the incidence of rice
diseases in Ivory Coast, Mali, Niger, Sierra Leone, Guinea, Nigeria and Senegal.
Observations made from these trips plus reports from sub-regional coordinators were
used in updating the geoqraphical distribution of rice diseases in West Africa.

Varietal resistance or susceptibility to bacterial leaf blight and other di-
seases was determined :%  Niger, Mali and Seneqal. Effects of different levels of
nitrogen on the susceptibility of rice varieties to rice blast and baterial blight
was assessed at Suakoko (Liberia) and Richard-Toll (Senegal) respectively. The
efficiency of Renlate, FF389 and HKocide in reducing blast sncidence on C22 rice
variety was determined at Suakoko (Liberia).

Germplasm Frogramme

In 1982, emphasis was placed on the development of the germplasm bank. A total
of 1500 cultivars were reqictered and stored in the bank. Characterization of the
cultivars has been initiated.

International Rice Testing Frogramme (IRTF)

In 1982, 157 sets of 23 different nurseries were dispatched to cooperators in
West Africa. Fromtsing cultivars have been sdentified from these nurseries. Several
of the cultivars have been nominated into WARDA trials and some selected by national
programmes for further testing or for hybridization.

Special Research Frojects

Deep Flooded and Floating Rice - Mopti, Mali

The Mopti Froject is engaged in developing improved varieties and cultural
practices in the form of packages for deep water rice farmers in West Africa.

Due to severe drought in 1982 in the Mopti area and unusually low flooding,
m. 't experiments failed at seedling stage. Some trials survived the drought but
failed due to short flooding.

Mangrove Swamg Rice - Rokupr, Sterra Leone

Materials screened 1n initial evaluation trial during 1982 were obtained
through IRTF and consists of 94 lines from IRLRONL, 27 1lines from IRSATON and 10
lines from the Acid Sulphate Soils Screening Test. In addition to these, short and
medium duration rice varseties were tested in observational and replicated yield



trials. Three replicated yield trials were also conducted on long duration varie-
ties under tidal swamp. Six varieties (Haji Haroun, Ray Banh, Randen Mas, IR 5677-
17-3-1-1, ROHYBG-WAR-4-2-R-2 and ROHYRI-WAR-5-2~F-1) were nominated for coordinated
trials.

Fifty-one new accessions (34 from Guinea and 17 from Sierra Leone) were added
to the germplasm collection and by end of 1982, 639 accessions were recorded. In
the hybridization programme twelve new crosses were made.

In Entomoloqy, activities concentrated on incidence of rice insect pests in
different ecosystems of the manqrove swamp. Frogress was made in studies on the
occurrence and distribution of stemborers and their natural enemies. The tolerance
of improved varieties to stemborer infestation was compared with traditional varie-
ties.

Crab damage in farmers’ fields was assessed and varietal tolerance to crab
damaqe was studied.

In pathology, research activities included disease surveys and monitoring, crop
loss assessment due to fungal pathogens and determination of varietal resistance to
major diseases.

The research activities on chemical, cultural and mechanical weed control 1in
the mangrove and associated swamps continued. A weed survey of rice farms in hoba,
Koya and Sonfonia districts of Guinea was conducted.

The efficiency of mineral fertilizer (NPK) was compared with biological ferti-
lizer (Azolla) both on exXperimental sites and on farmers’ fields in Gambia, Sierra
Leone and in Guinea.

Production packages developed by the multidisciplinary team enumerated above
were tested on farmers’ fields vis-a-vis the socio-economic problems facing the
farmers.

Upland Rice - Bouake, Ivory Coast

Upland rice improvement work continued at [Bouake in colleboration with
IRAT/IDESSA/DEV. In evaluation studies, short duration wvarieties IRAT 144, IRAT 109
and IRAT 142 and wmedium duration varieties IRAT 104, IRAT 13, IRAT 170 and 949 M
were found to be the most outstanding for upland. The best choice of variety
however depends on the rainfall regime and cropping calendar.

Irrigated Rice - Richard-Toll/fFanaye, Seneqal

A varietal yield trial conducted to identify short and medium duration varie-
ties adapted to local conditions 1dentified BR 161-2F-54 as the most promising toge-
ther with a few others.

Application of phosphorus to the rice nursery during the cold dry season 1m-
proved plant growth considerably. The formulation of 130-100-100 and 130-100-0 NPK
produced the highest vyield while K application had no effect on yield. Studies on
the effect of seeding and fertilizer application methods on irriqgated rice growth
during the cold dry season showed that broadcast seeding was better and more adapted
to cold than the traditional nursery in terms of root development, leaf area index
and subsequent yield. A comparison of four seedinq rates, 80, 100, 120 and 140
kg/ha and six nitrogen doses, O, 80, 100, 120, 140 and 160 kq N/ha showed the opti-
sum seed rate to be 120 kg/ha and the application of 0 and 80 kg N/ha gqave signifi-
cantly less yield than other doses.

Results of long-term NPK fertilization indicated that vertisols are not fertile
enough as shown by the gradual decrease 1n paddy yields over the seasons. Nitrogen
is important in obtaining high yields and phosphorus became mportant during the
third cropping season. With hydromorphic sotls, there was a drop in fertility 1n
the third cropping season which was improved hy ploughing 1n of rice straw. The
positive effect of compost on rice yield especially at the low level (60 kg N/ha) of
N application was confirmed in a study using harvest residues. The best combination
was 90 kg N/ha + 5 tonnes of compost/ha. In another experiment, 1t was shown that
reqardless of the type of irrigation, the water intake response curve for rice was
sigmoidal. There were variations at different growth stages with the maximum occurr-
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1ng at panicle initsiation and flowering stages.

In direct seeded rice, hand weeding and the use of the rotary tiller produced
siqnificant increases in grain yield. Two runs of the rotary tiller followed by
hand weeding produced yields comparable to those obtained with two hand weedings.

Studies on frequency of application of granular insecticide, Firadan 3G, showed
that between applications at 10, 30, 50 and 70 days after sowing (DAS) the applica-
tion at 50 DAS gave the highest yield. Fopulation dynamics studies have shown that
1t 15 possible to avoid stemborer attack through manipulation of planting dates.
Amona rice varieties screened for their resistance to stemborers, entries meriting
further observervation were IR 2823-399-5-64, IR 9782-144-3-3-3, IET 4247, & 2360-8-9-
5, FH 109, IR 2071-5864-5-6-3, IR 442-165-1-3-2 and Vijaya.

The results of urea superqranule trials showed that it is possible to save 50%
nitrogen particularly at high doses. Superqranule treatments topped the 1list in
terms of qrain yseld followed by two urea treatments applied in three split doses.
In variety trials I Kong Fao remained the best variety followed by IR 3941-84-2-2-2
and Sri Malaysia. Results of NFK trials during the hot dry season showed siqnifi-
cant positive effects of nitrogen application on grain yield. The economic analysis
tndicated that when fertilizers are subsidized, the 240-94-0 NFK formulation qives
the highest qross profits of 261,539 CFA at Nianga and 225,077 CFA at Haere Lao.
During the hot wet season, double dose of N (240 kg N/ha) in general gave higher
yields compared with single duse (120 kq N/ha). Significant effects of P20S and K20
application were observed.

The combination of 50%Z Azolla Nitrogen + 50% Urea Nitrogen produced vyields
equal to those obtained with the application of 100% Urea Nitrogen. In other Azolla
trials, there was indication that the application of about 40 t/ha of Azolla pro-
duced the same effect as the application of 30 kq N/ha. On the average, 40 x 10cm
spacing gave significantly higher grain yield than 20 x 20 cm spacing. From results
obtained, 1t can be concluded that Azolla can arow in the hot and dry Sahelian as
well as 1n the wet tropical zone provided wmoisture is available to conserve thenm
throughout the year.



RESEARCH ACTIVITIES
INITIAL EVALUATION TESTS (IET)

Upland IET

The upland IET of 1982 was sent to 14 locations in the WARDA region. Results
from 12 locations were useful. The test was composed of 97 entries of varied dura-
tion, plant height, plant type and drought tolerance.

Grain yield: Only two varieties, BW 248-1 and IR 52 produced yields over 3.0
t/ha. 1T7A 117, IR 5201-63-1-3, ITA 133, IRAT 142, BW 170 and IRAT 1446 produced
vields over 2.75 t/ha. Ten other varietes gave grain yields over 2.5 t/ha. A total
of 50 varieties produced yields over 2.0 t/ha.

Maturity: Among the varieties giving yields over 2.5 t/ha, IRAT 1446 ¢flowered
in 77 days and IRAT 142 in 81 days. Two other entries, DJ 11-541-1 and DJ 11-307-3-
1-5, flowered in less than 90 days. Among the other varieties, IRAT 110 and IRAT 112
flowered in 76 days.

Plant height: The following good yielding <(over 2.0 t/har varieties showed
desirable plant height (95-120 cm):

C 171-136 BW 248-1 c22

IET 2980-6 IRAT 138 ITA 142

ITA 143 IRAT 156 ITA 118

ITA 165 ITA 182 M1B

MARICHERATI IRAT 132 IRAT 168

ITA 116 IRAT 144 IRAT 104

1TA 174 ITA 162 CMGP 217

Leaf blast (Pyricularia oryzae): Among the good yielding varieties, DJ 4-135,

DJ 11-307-3-1-5, 0J 11-541-1 and ITA 117 were highly resistant to leaf blast. Other
resistant varieties were DJ 11-509, IRAT 147, IRAT 168, IRAT 1469, ITA 135, ITA 138,
ITA 174 and ITA 225.

Meck blast (Pyricularia oryzae): The following entries shcwed high resistance
to neck blast:

IRAT 104 IRAT 132 Tox 718-:-23
ITh 141 ITA 158 Tox 494-4LK
Tor 502-13-SLK ITA 116 Tox 906-67-3~1
Tox 936-267-1-1 Tox 936-354-2-1

Leat scald (Khyncosporium oryzae): Among the good yielders, DJ 11-307-3-1-§,
DY 11-529-2, IET 2980-6 and M18 were highly resistant to leaf scald disease. Other
resistant varieties were IRAT 132, ITA 135, Tox 502-13-S5LR and Tox 77-1-1,

Brown spot (Drechslera oryzae): Only two good yielding varieties, DJ 11-307-3-
1-5 and DJ 11-539-2, were found to be highly recistant to brown spot disease. Other
resistant varieties were IET 4090, ITA 162, ITA 183 and Tox 936-150-3-1.

Irrigated IET

The irrigated IET of 1982 was sent to 16 predetermined locations in the WARDA
region. FKesults from 12 locations were useful. Trhe test was composed of 251
entries of varied duration, plant he:ght, plant type and disease and pest reaction.

Yield: Only one variety, Tox 475-1-1-1-1 produced average grain yield over 5.0
t/ha. BR 51-91-6 gave yield over 4.5 t/ha. Out of 251 entries, a total of 14
entries produced average yields over 4.0 t/ha. The following varieties produced
vields of 8.5 t/ha or more at certain locations:

Bk 51-91-6 IR 8192-1566-2-3 CR 1023

IR 13146-41-3 IR 13427-40-2-3-3 IR 8192-242-3-2-1

IR 9288-0-[-244-2 Ck 1030 IR 13358-73

IR 13146-41-1 Ck 263-506 IR 11248-148-3-2-3-3
BR 20-29-2 IR 13146-23-3 Ik 10781-143-2-3

IR 13146-13-3-3-3 Ik 10199-128-2 IR 13358-16-3-2

IR 36 BR 161-2B-58 Ik 17525-114-2-1-1

Tox 915-102-2-1 IR 19743-25-2-2



Maturity: Among the varieties giving over 4.0 t/ha of yield, 32XUAN-5-F was
earliest, flowering in B89 days. Among other fairly good yielding varieties (over
3.75 t/ha) the following flowered within 95 days:

B541b-KN-19-3-4 75-4830 B 2039C-KN-7-2-5-3-1
IR 4547-14-3~° H12C-34-3 IR 13426-9+2-%
BW 100 IR 13427-40-2-3-3 AD 9246
CR 263-50¢ BR 20-29-2 IR 11248-248-3-2-3-3
Ik 3483-.80-2 BKNLK 1031-7-5-4

Among the !rser yielders, the following varieties flowered within 85 days:
Br. 16 -26-53 MRC 603 BG 2746-5
36 367-4 Taichung Sen 10 IR 13429-196-1-2-1-1
IR 1976-2-3-3 IR 5260-1 TNAU 13613

The zarliest variety was BG 347-4 which flowcred in 77 days.

Plant Height: Most of the entries were of desirable plart height for irrigated
or inland swamp conditions. Among the entries giving over 3.75 t/ha, the following
had plant height of 100 to 112 cm:

b 2360-11-3-2-9 Ck 1030 Bk 51-91-4

IR 3483-180-2 Bk 51-74-61-J1 BKNLR 1031-7-5-4
W 248-1 k 2039C-KN-7-2-5-3-1 BR 51-315-4

W 100

All the varieties were of non-lodging type. Dut of 251 entries, only 21 varie-
ties had plant height J)=2ss than 80 cm. 120 varieties had plant height from 80 to
100 cm.

Leaf Blast (Pyricularia oryzae): The disease was quite severe at all loca-
tions. The following varieties were identified as resistant to leaf blast:

IR 42 IR 4442-165-13-2 ITA 249

ITA 252 IR 9782-144-3-3-3 IR 9852-53-2
ITA 253 Tox 711-2-2-1-1 ITA 233

ITA 237

Neck Wlast (Pyricularia orrzae): The following varieties showed resistance to
neck blast:

Fouake 189 G 2489b-FN-1-74-8 BKNER 1034-28-1-5

BR 51-46-5 CR 1015 CR 1030

FH 109 IET 5854 IET 4058

IR 42 IR 54 IR 14632-2-3

IR 14753-49-2 IR 14753-72-1 IR 14753-89-2

IR 14753-133-2 IR 15529-253-3-2-2-2 ITA 233

ITA 239 ITA 243 ITA 245

ITA 247 ITA 248 ITA 249

ITA 250 KAU 1734-2 KAU 1925

IR 2928-7-3-1-1 IR 3259-P5-160-1 IR 3259-164-2-2-3

IR 8192-242-3-2-1 IR 9575 Sel IR 9782-44-3-3-3

IR 9846~18-3 IR 10199-128-2 IR 11248-148-3-2-3-3
IR 13426-9-2-1 IR 13146-13-3-3-3 IR 13146-23-3

IR 13146-41-1 IR 13146-41-3 IR 17525-278-1-1-2
IR 17525-283-2-3-1 IR 19660-131-333 Tox 711-2-2-1-1

Tox 711-2-2-4-4 Tox 711-6-2-1-1 Tox 711-19-7-5-1

Tox 711-19-7-5-1 Tox 755-102-2-1-2 Tox 899-29-201-1
Vijaya Sel Tox 915-102-2-1 Tox 938-101-2-2
X-3-D-T

Leaf Scald (Rhynchosporium oryzae): The following varieties were resistant to

leaf scald: 30-TV, BR 24-2-1, GW 248-1, IR 17525-278-1-1-2, KAU 1925
Brown Spot (Drechslera oryzae): The following varieties were identified as
resistant to brown spot:

30-TV 32-XUAN-5-C BR 24-2-4
BR 40-300-2-1 BR 161-2R-58 GW 248-1
CNM 31 CP2-C11 Ck 131-3-1

CR 263-506 CR 1022 IET 4506



IET 7812 IR 36 IR 40

IR 42 I% 2823-399-5-6 IR 13535-21-2-3-3-2
IR 13540-56-3-2-1 IR 13564-95-1 MRC 301

MRC 603-303 Mutant Nam Sagui
Ratnagiri 9-5-3-2 IR 2928-7-3-1-1 IR 3859-F5-160-1
IR 3275-P339-2 IR 330423 IR 3646-9-1-1

IR 4422-98-3-6-1 IR 4442-165-13-2 IR 4547-14-3-1
IR 5179-2-2-A1 IR 8192-166-2-2-3 IR 9411-5-3-3

IR 9782-144-3-3-3 IR 9846-18-3 IR 13426-9-2-1
IR 13358-73-1-1 IR 13429-196-1 IR 13440-6-3-3-1
RPW 1064-14-2-1 Taichung Sen Yu 129 Taichung 3Sen 10
TNAU 9478-6 TNAU 13613 UPR 103-44-2
UPR 830-8-1

COORDINATED VARIETY TRIALS (CVT)

Dry Season Sahel Irrigated Short Duration trial

The dry season Sahel irrigated short duration trial of 1981-82 was conducted
only at Korhogo (Ivory Coast). Ry design the entries of the 1981 main season trial
were used. The trial was very well conducted and the yields were very high. 75-
4830 showed the highest yield of 9.2 t/ha. This was followed by BR 13-47-3 and IR
2823-399-5-6, which gave 8.9 and B.4 t/ha respectively. This yield pattern agreed
with the results of the main season trial. It appears that these three varieties
are equally good in the main and the dry seasons in the Sahel. In this test the
local check variety Rouake 189 occupied fourth place giving 8.2 t/ha. The yield and
other major characteristics are shown in Vable 1.

Dry Seoson Moist Zone Irrigated Short Duration Trial:

The dry season moist zone irrigated short duration trial of 1981-82 was conduc-
ted at Sapu (Gambia) and Contuboel (Guinea Rissau) only. The entries of 1981 main
season trial were used. IR 3273-P339-2 produced the highest average yield of 5.3
t/ha and was closely followed by MRC 505. In the main season trial of 1981, MRC 505
gave the highest yield and IR 3273-P339-2 produced the second best yield. IR 2042-
178-1 occupied third position in yield in both main and dry seasons. It appears that
these varieties are suitable in both main and dry seasons. Grain yields and other
characteristics of the varieties are shown in Table 2.

Dry season Moist Zone Irrigated Medium Duration Trial:

The dry season moist zone irrigated medium duration trial of 1981-82 was conduc-
ted at 3 sites only and entries of the 1981 rain season trial were used.

Three varieties namely, Nizersail, FARO 15 and FAROX 1B88A gave yields of 4.0
t/ha while IR 2071-586-5-6-3 and ITA 212 each produced yield of 3.9 t/ha. IR 4422-98-
3-6-1 which gave highest yield of 5.0 t/ha in the main season of 1981 occupied sixth
position in the dry season with a yield of 3.8 t/ha. ITA 212 uwhich occupied second
position in the main season was in fifth place in the dry season trial. These varie-
ties, therefore, reacted diffently in the two seasons. The grain yield and other
major characteristics are shown in Table 3.

Cold Tolerance Trial, 1981-82

The cold tnlerance variety trial of 1981-82 dry season was sent to eight sites.
The trial was well conducted at Kou (Upper Volta), Kambioinse (Upper Volta) and
Kogoni (Mali). At Kou and Kamboinse, the daily mean temperature 1n December 1981
and January 1982 was not low enough to i-duce cold injury at the seedling stage. The
yields of the varieties are however given in Table 4.



Table 1. Dry Season Sahel Irrigated Short Duration, 1981-82

Grain  HMaturity Plant # Panicles

Varieties yield height
(t/ha) (days) (cw) (per »2)

75-4830 9.2 130 98 251
BR 13-47-3 8.9 123 90 2083
Ik 2823-399-5-6 8.4 134 89 283
Gouake 189 (check) 8.3 131 111 275
B82360-11-3-2-9 7.9 124 110 292
62360-8-9-5 7.8 124 109 257
IRk 1529-430-3 7.8 124 100 2726
IET 4247 7.1 118 95 309
IR 5179-2-2-A1 6.2 113 95 258
IR 9782-144-333 6.2 104 91 378
KN 361-1-8-4 5.8 106 140 285
Tos 4688 5.6 104 115 264
RASHT 448 5.6 116 93 245
G9C-MD-3~3 4.4 - 67 426
Tox 504-21-120-RB 4.3 116 127 198

Table 2! Dry Season Moist Zone Irrigated Short Duration Trial, 1981-82

Grain  Maturity Plant ® Panicles

Varieties yield height
(t/ha) (days) (cm) (per n2)

IR 3273-P339-2 5.3 157 87 423
MRC 505 5.2 155 87 467
IR 2042-178-1 5.0 150 89 490
Gouake 189 4.9 153 100 A34
IET 3137 4.8 134 76 511
KN 144 4,7 148 92 381
B 541b-KN-19-3-4 4.7 151 98 432
CNM 31 4.4 138 75 477
Tox 514-16-101~1 4,2 142 92 428
MTU 8431 4.1 154 96 585
R 168-20-23 4.1 155 86 72
IR 2798-107-3 4.0 151 101 500
Tox 504-21-120-F-k 2.0 140 95 241

Savanah Upland Short duration Trial, 1982

In 1982, the Savannah Upland Short Duration Trial was conducted at nine loca-
tions in the short rainfall areas of the region. The performance of the trial and
the yields of the varieties were good at almost all locations.

IRAT 144 gave the highest average yield of 3.2 t/ha, snd matured in 100 days.
Other entries showing high yields were: IRAT 142, IRAT 107 and DJ 12-539-2, each
yeilding 3.1 t/ha.

IRAT 110 produced 3.0 t/ha. It is interesting to note that the IRAT varieties
continued to maintain their superiority in yield in both the 1981 and 1982 seasons.
IRAT 147 and ITA 150 were the earliest varieties, maturing in 94 days. IRAT 112
took 95 days to mature. Except PJ 12-539-2, uwhich showed blast susceptibility at
several locations, all other entries showed generally acceptable plant height. ITA
116, ITA 118, ITA 150 and ITA 235 showed lodging tendency at certain sites.



Table 3: Dry Season Moist Zone Irrigated Medium Duration Trial, 1981-82

Grain  Maturity Plant # Panicles

Varieties yield height
(t/ha) (days) (cm) {(per m2)

Nizersail 4.0 152 103 449
FARD 15 4.0 160 104 314
FAROX 188A 4.0 165 90 366
IR 2071-586-5-6-3 L9 158 93 330
ITA 212 3.9 149 94 391
IR 4422-98-3-6-1 3.8 142 95 335
BW 248-1 3.7 138 87 349
ITA 123 3.6 137 83 336
B 2340-8-9-5 3.5 143 93 331
BG 375-1 3.4 143 102 350
BR 51-118-2 3.3 152 99 350
IR 13429-57-1 3.3 132 91 385
IR 9782-144-3-3-3 2.7 128 95 260
BR 13-47-3 2.5 135 104 260

Table 4; Cold Tolerance Trial, 1981-82

Grain Maturity Plant # Panicles

Varieties yield height
(t/ha) (days) (cm) (per w2)

IR 7176-33-2-3 4.1 133 109 202
Calrose 76 4.0 148 82 245
KN 1b-361-BLK-2-5 3.7 133 131 188
Fujisaka 5 3.7 146 83 223
Vijaya (check) 3.5 171 80 248
KN 998 3.3 148 93 265
IR 5467-2-2-2 3.3 148 114 225
KN 1b-361-179 3.2 145 112 177
IR 3941-86-2-2-1 3.2 145 105 230
IR 5867-45-2 2.9 142 109 221
KN 1b-361-BLK~13~-9 2.8 147 118 155
KN 1b-BLK-13-6 2.7 148 116 181
KN 1b-3¢1-8-6-9-2-6 2.6 145 119 148
KN 14-351 2.6 148 116 198
IR 71467-33-2-4 1.7 161 111 22

On the basis of yield, plant height, maturity, duration and phenotypic accepta-
bility, IRAT 144 is considered the best adapted variety to Savannah conditions among
the varieties tested so far.

The grain yield and other major characteristics of the entries are shu.a in
Table 5.

Moist Zone Upland Short Duration Trial, 1982

The moist zone upland short dupation trial of 1982 wuwas conducted at 16 sites.
The performance was good at 12 locations.

The average yield of varietirs was low in 1982 due to poor yields at come
cites. IRAT 109 gave the highest yield of 2.7 t/ha while DJ 12-539-2, IRAT 144,
IRAT 133 and IRAT 110 produced yields of 2.6, 2.6, 2.7 and 2.5 t/ha respectively.
The plant height of DJ 12-539-2 is probably not acceptable for upland.
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ITA 132 and M55 slightly lodged at twu <ctte. while IRAT 109 and 1RAT 144
slightly lodged at one cite, probably because of these seak straw. DJ 12-539-2 and
IRAT 133 were cusceptible to leaf and aeck Hlast at places where diceace pressure
was high, namely: Man, Odienne, Sagbovi-Dome, Kokupr and Suakoko. High grain sterg-
lity was observed at Man, Sotouboua, Sagbovi-Dome and Suakoka. Damage cauced by
birds and rodents was considerable at Sagbovi-Dome.

Variety x site analysis showed cuperinrity of IRAT 109, The grain yirld and
other major characterictice are shown in Table 4.

Moist Zone Upland Medium Duration Irial, 1982

In 1982 the moist zone upland medium duration trial wa- conducted at 15 loca-
tions. The performance of the trial was good at 11 <itec.

The average yield of varictiec 1n 1982 wa:z low. I&AT 104 gave the highect ;icld
of 2.5 t/ha and was followd by IRKAT 154 and IRAT 170, giving yields of 2.4 and 2.3
t/ha respectively. Five varieties, Sel. IRA1 19 47172, IRAT 132, IKAT 162, 1RAT 128
and IRAT 168 each produced 2.2 t/ha. With the exception of sites ot Rokupr, MNyankpa-
la, Sagbovi-Dome, Kenema and Ibadan, all thece wvarietiec gave yield over 3 4/ha.

Table 5: Savanna Uplasd Short Duration Trial, 1982

Grain Haturity Flant ¥ fantclec
Varietses yteld height

(t/ha) (days) (cm) (per m2?
IRAT 144 1.2 100 105 194
IRAT 142 A 101 01 202
IRAT 109 3.1 104 Q7 194
DJ 12-539-2 3.1 107 30 249
IRAT 110 3.0 %8 92 200
IRAT 133 2.8 98 90 297
IRAT 146 2.8 9¢ 97 197
418 2.6 109 104 181
IRAT 112 2.6 95 102 175
IRAT 147 2.6 24 97 17
ITA 235 2.5 108 107 195
ITA 150 2.4 94 115 184
ITh 117 2.4 109 14 11
ITA 116 2.4 114 111 184

Table 6: Moist Zone Upland Short Duration Trial, 1982

Gratn Haturity Flant H Faniclec
Varietses yield height

(t/ha) {days) (cm) (per =)
IRAT 109 2.7 102 97 178
DJ 12-539-2 2.6 107 20 222
IRAT 144 2.4 100 105 140
IRAT 133 3.5 100 89 14
IRAT 110 2.5 100 91 18¢9
M55 2.4 112 105 151
IRAT 144 2.3 100 93 165
IRAT 112 2.3 99 98 147
ITa 117 2.3 105 90 195
ITA 132 2.2 112 108 148
Tox 502-13-SLK 2.0 109 118 158
DJ 11-541-1 1.8 111 64 224
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IRAT 104, IRAT 1546 and IRAT 148 showed lodging tendency at some sites probably
due to their weak straw. The height of DJ 11-509 1is too short for most upland
areas. Also, DJ 11-509, C22 and R9-1-6-1-3-1-1 were susceptible to leaf blast.
Several varieties showed susceptibility to brown spot and leaf scald diseases. The
disesse prescure was very high in 1982 at most sites.

Variety x site analysis showed the overall superiority of IRAT 104. The grain
yicld and other major characteristics of entries are shown in Table 7.

Table 7: Moist Zone Upland Medium Duration Trial, 1982

Grain Maturity Flant # Panicles
Varieties yield height

(t/ha) (days) (cm) (per m2)
IRAT 104 2.5 123 113 150
IRAT 156 2.4 121 112 154
IRAT 170 2.3 118 102 141
Sel. IRAT 194/1/2 2.2 121 56 154
IRAT 132 2.2 122 103 144
ITA 162 2.2 119 107 143
IRAT 138 2.2 117 98 148
IEAT 148 2.2 113 115 145
IRAT 149 2.1 114 107 166
IRAT 124 1.9 126 99 147
€22 1.8 126 100 195
ITA 256 1.7 124 87 145
DJ 11-509 1.5 107 63 215
r9-1-6-1-3-1-1 0.9 131 79 174

Table 8. Sahel Irrigated Short Duration Trial, 1982

Grain  Maturity Plant H Fanicles
Yarieties yield height

(t/ha) (dayc) fcm) (per m2)
IE 2822-299-5-5 5.7 135 86 282
75-4830 5.7 138 97 245
84112 5.6 129 99 253
B 2340-8-9-5 5.5 135 106 269
IR 1529-430-2 5.2 128 94 269
IET 4247 5.1 124 89 289
Ik 40 4.5 128 92 297
Ik 9782-44-3-2-2 4.3 113 83 348
FRASHT 448 3.9 122 88 243
ca2 3.8 129 22 236
KN 251-1-8-¢ 1.4 128 125 242
Gk 12-47-2 1.4 123 121 202
T0S 44588 3.1 120 101 230

Sahel Irrigated Short Duration Trial, 1982
The sahel 1rrigated short duration trial was conducted at eight sites in 1982.
The trial wac well conducted and the yields were good.



IR 2823-399-5-6 and 75-4830 gave the highect yield of 5.7 t/ha. This was follow-
ed by 84312 and [ 2350-8-9-5 giving yields of 5.6 and 5.5 t/ha respectively. In
1981 alse, 75-4330 gave the highest yield while IR 2823-399-5-4 ranked third in
yield. Ik 2823-399-5-6 gave a minimum yield of 3.4 t/ha and 2 maximum yield of 13.1
t/ha. The minimum and maximum ytelds for 75-4830 were 2.8 and 11.7 t/ha respective-
ly. On the basic of yield, maturity and plant height, 75-4830 is probably a very
good variety for the Sahel.

€22, KN 2£1-1-8-6, BR 13-47-3 and & 2360-8-9-S5 are tal' and showed lodging
tendency at come sites. IR 1579-430-3 was cusceptible to both leaf and neck blast.
75-4830 waec moderately cusceptible to leaf and neck blast. [ 2340-8-9-5 uas suscep-
tible to neck blast. &K 13-47-3, C22, IET 4247 and IRk 2823-3199-5-6 were wmoderately
cusceptible to neck blast. All the entries showed resistance to brown spot and leaf
scald diceases,

Variety x cite analysis showed the superiority of Ik 2829-399-5-6 and 75-48300
under d:fferent management levels or environmental conditions. The grain yield and
other major characteristice are shown 1n Table 8.

Sahel Irrigated Medium Duration Trial, 1982

The trial was conducted at eight sites in the Sahel. The trial was very well
conducted at most sitec. IR 3273-P339-7 which ranked second in 1981 produced the
highect average yield of 6.0 t/ha, 1T7A 230 which gave the second highest yield of
5.7 t/ha topped the list in 1981. The yield of IR 3273-P339-2 ranged from I.1 to
13.7 t/ha, and that of ITA 230 from 2.7 to 11.2 t/ha. On the basis of yield, life
cycle and plant height, these two can be considered as good varietiec for the Sahel.
W 170 and BR 51-91-4 each produced 5.5 t/ha.

IR 3273-#239-2 chowed cusceptibility to leaf blast at Dapaong. Vijaya (selec-
tion) wac zucceptible to neck blast at Vallee du Kou. BW 170, IET 6496 and B S41B-PN-
58 5-3-1 were moderatel, -usceptible to neck blast at Vallee du Kou. ITA 230, BwW
170 and I!A 232 showed mode-ate susceptibility to brown spot at one site. B 541B-PN-
58-5-%-1, [EBR 51-446-5, BR 51-91-6, KR 41-319 and Iwproved Mahsur: lodged at certain
cites. [7A 230 and ITA 212 showed lodging tendency. Disease incidence was higher
tn 1982 than 1n 1981,

Yariety x citec analysic showed the supersority of IR 3273-7339-2 over other
warietiec under different conditions. The grain yield and other major characteris-
tice of the entriec are shown tn Table 9.

Table 9: Sahel Irrigated Medium Duration Trial, 1982

Grain Maturity Flant # Panicles
Varietties yield height

(t/ha) (days) (cm) (per m2)
IR 3273-F339-2 6.0 137 95 288
1TA 230 5.7 133 26 263
Bw 17¢ 5.6 138 91 308
BR 51-91-8 S.6 140 117 272
kR 51-319-9 5.5 132 108 264
iET 64%6 £.5 132 89 290
IET 4496 5.5 132 89 290
Yijaya (Selection) 5.4 136 90 264
coL 38 5.4 136 20 320
BF S51-46-5 5.4 133 106 272
IR 2n72-586-5-4-3 5.2 136 92 302
ITa 232 5.2 132 101 245
O 541b-FN-58-5-3-1 4.9 142 108 270
Improved Mahsuri 4.6 138 21 256
IR 4442-165-1-3-2 4.4 129 88 262
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Moist Zone Irrigated Short Duration Trial, 1982

This trial was sent to 13 locations and was well conductced at all places. The
grain yield in general was good. K 541-KN-19-3-4 and Tox 524-19-SLK gave the highect
grain yield of 5.1 t/ha. The yield of [ 541-KN-19-3-4 ranged from 2.4 t/ha at
Badeggi to 7.7 t/ha at Mission-Tove

Disease intensity in general was very high at most sites. [541-KN-19-3-4 was
moderately susceptiole to neck blast at Mission-Tove and to leaf scald at Suakoko.
It showed resistance to other diseaces at other sites. Varieties that were resis-
tant to blast and brown spot at all sites are: IET 6056, Tos 103 and Tox 514-19-SLK.
All entries except KN 144 showed some susceptibility to leaf scald at least at one
site. Vsrieties which were moderately susceptible to brown spot at one site only
are: BR 24-2-1, CR 1022, IET 3137 and IET 4506. These and other entries were resic-
tant at other sites. Gk 508-EF2-9 lodged badly at five sitec due to 1te weak straw.
Stemborer damage was high at seven sites. BF 509-B2-9 gave high sterility of grains
at two sites. The grain yield and other major characteristics of the entriec are
shown in Table 10.

Moist Zone Irrigated Medium Duration Trial, 1982

This trial was conducted at 13 locations. The grain yield in general wac good.
ITA 212 poroduced the highest yield of 5.6 t/ha and was closely followed by IR 4422-
98-3-6-1 with yield of 5.5 t/ha. BN 248-1 and ITA 123 produced yields of 5.3 and
5.2 t/ha respectively. 1In 1981, IK 4422-98-3-4-1 gave the highest yield while ITA
212 and BW 248-1 ranked second and third respectively. The yield of ITA 212 ranged
from 4.0 to 7.8 t/ha, and that of IR 4422-98-3-4-1 from 3.8 to B.4 t/ha. ITA 212
showed modercte susceptibility to leaf and neck blast, brown spot and leaf scald
diseases at few places but showed resistance at most sites. IR 4422-98-3-1 also
showed resistance to diseases at most places.

The disease pressure was high at most places. All the entries showed moderate
to high susceptibility to diseases at few places, but resistance at most places. BK
13-47-3, BW 248-1 and ITA 231 lodged at least at two places. Several varieties (ITA
212, BW 248-1, Rouake 189, FAROX 188A, IR 2071-586-5-6-3, ITA 245 and Nizersail)
showed resistance to problem soil, particularly iron toxicity. The grain yield and
other mai-r characteristics of the entries are shown in Table 11.

Table 10! Moist Zone Irrigated Short Duration Trial, 1982

Grain  Maturity Flant # Panicles
Varieties yield height

(t/ha) (days) (cm) (per m2)
B 541b-KN-19-3-4 5.1 123 99 287
Tox 516-19-5SLK 5.1 127 94 282
BR 20-29-2 5.0 125 94 290
B 2360-8-5-LR-43 5.0 125 93 304
KN 144 4.9 121 99 269
CR 1022 4.8 131 93 307
B8R 24-2-1 4.8 121 86 290
Tos 103 4.4 118 83 266
IR 2928-7-3-1-1 4.6 135 105 245
IET 6056 4.5 133 97 295
IET 4506 4.5 117 89 302
CNM 31 4.4 122 89 274
IET 3137 4.4 117 82 302
BR 508-B2-9 2.5 116 115 251
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Table 11! Moist Zone Irrigated Medium Duration Trial, 1982

Grain  Maturity Flant # Fanicles
Varieties yield height

(t/ha) (days) (cm) (per m2)
ITA 212 5.6 126 95 285
IR 4422-98-2-5-1 5.5 132 103 278
GW 248-1 5.3 125 115 253
ITA 123 5.2 117 93 268
& 2360--8-9-5 5.1 127 104 289
BR 168-20-23 5.0 127 95 269
ITA 231 5.0 124 103 280
Bouake 189 4.8 124 99 272
IR 2071-586-5-4-3 4.8 128 90 299
ITA 245 4.5 136 97 295
Nizersail 4.4 129 101 298
FARDX 188A 4.4 134 97 260
BR 13-47-3 3.6 115 116 251
IR 9782-144-3-3-3 3.4 107 86 308

Table 12: Mangrove Swamp Trial, 1982

Grain  Maturity Flant # Fanicles
Varieties yiecld height

(t/ha) (days) (cm) (per m2)
Moyamban 1 5.2 155 153 210
SL 22-417 5.1 153 153 230
Warkaiyo 1 4.9 151 152 208
ROHYD 12-4 4.8 131 149 22
Sentral Merah 4.7 148 172 183
Djabon 4.7 132 160 200
ROHYE 1-1 4.4 117 133 22
Kuatik Kundur 4.5 158 156 179
{uatik Jambi 4.4 157 143 189
Padi Mentul 4.4 155 163 173
IR 3259-F5-1-10-1 3.9 136 89 191
IR 2797-125-3-2-2-2 3.5 140 100 205
IR 4712-113-3-1-2 3.3 125 98 270
IR 4707-148-1-3 3.0 125 93 194

Mangrove Swamp Trial, 1982

The mangrove swamp variety trial of 1982 was conducted at four sites, one each
in Sierra Leone, Guinea Rissau, Guinca and Gambia. The grain yield was good. Moyam-
ban 1 gave the highest average yield of 5.2 t/ha, followed by SL 22-417 and Warkaiyo
1 with yields of 3.1 and 4.9 t/ha respectively. The yields and other characteris-
tics of the entries are shown 1in Table 12. The entries identified from local germ-
plasm showed better yielding ability and general adaptability than the introduced
varieties,

Deep Flooded Trial, 1982
In 1982, eight varieties were tested in the trial at six locations. At one
site, there was not enough standing water to facilitate plant elongation. At the
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other sites, plant elongation was satisfactory. The grain yield and other perfor-
mance were good at five sites. [BKN 6323, which has been showing very good perfor-
mance for the last two years, produced yield of 3.9 t/ha. BKN 6987-161-1-2 uas
found to be susceptible to leaf blast and gave the lowest grain yield of 2.3 t/ha.
The yields of other entries were fairly good. BKN 7022-10-1-4 shnwed least elonga-
tion ability and therefore may not be suitable for deep flooded conditions. All
other entries showed elongation ability under increasing water depths. The grain
yield and other major charactericsticc of the entries are shown in Table 13.

Table 13: Deep Flocded Trial, 1982

Grain Maturity Flant # Panicles
Varieties yield height

(t/ha) (days) (cm) (per m2)
BKN £986-38-1 4.0 145 115 211
ADNY 301 4.0 163 172 190
GKiN 6323 3.9 148 117 205
BKN 6986-17 3.6 147 120 186
kaligrodak 3.4 142 152 189
BKN 6986-105-F 3.4 155 115 194
BKN 7022-10-1-4 3.2 144 99 202
BEN 6987-161-1-2 2.3 173 144 192

CN-FARM TRIALS

Each country was allowed a maximum of 10 trials to be funded by WARDA. Trials
were conducted in all five zones. Four of the entries at each site were from WARDA
coordinated variety trials while a local variety uwas used as the check.

ZONE I: (GCambia, Guinea-Fissau, Senegal)

In an upland trial at Jambeijelly, Gambia, the highest grain yield of 1120
kg’ha wac obtasned from the farmer’s plot planted with Abdulai Mano (isble 14). The
farmers however preferred DJ 11-34 becausa of its grain quality. panicle cize and
height over the IRAT varieties. The variety 1441/9 which is currently the recomamen-
ded variety for upland condition in Senegal gave the highest yield in Bandeme,
Senegal.

Other on-farm trials uwere cconducted in the Gambia and Senegal under low land
fresh water conditions.

At Jibanack and Kitty in the Gambia, the variety DJ 11-509 gave the highest
yield of 5412 kg/ha and 2250 kg/ha respectively. The check variety in Jibanack and
Kitty gave yields of 2954 and 0 kg/ha respectively.

In the Pa Kaliba trial (Gambia), the Chinese variety Peking came top with a
yield of 2250 kg/ha. Although this variety and the IRAT vaiieties produced reason-
able yields under lowland conditions where there was low standing water, the farmers
sti1ll preferred the wvariety DJ 11-508 becauze of its high yield, short duration and
medium size grain.

At Dyitoukubon (Senegal), the varstety I Kong Fao gave the highest yield of 5600
kg/ha, compared with the check variety yield of 2400 kg/ha. The farmers were impress-
ed with the performance of the improved varieties, especially because of their
earlser maturity.

Trials conducted at Delinabe (Mauritania) under irrigated conditions showed
that, on the average of three sites, variety IR 1561-228-3 (average yield 5826
kg/ha) outyielded the check variety Taichung No.1 by 980 kg/ha. Management of irri-
gated plote was quite good and environmental conditions were conducive for high
grain yield.



16

Table 14: Ferformance in 1982 On-farm Upland Trials at
Janbeijelly (Gambia) and Bademe (Senegal)

yield Increase over
Farmer‘s plot Duration
Varieties kg/ha kg/ha/day kq/ha (days)
Janbeijelly, Gambia:

DJ B-341 1002 10.32 - 97
IRAT 110 B49 ?.41 - 95
IRAT 112 702 7.16 - 98
Abdullai Mano 1012 10.32 - 98
Abdullai Mano * 1120 11.09 - 101
kandeme, Senegal:

144R/9 2980 31.04 1800 ?4
IRAT 112 2120 22.08 940 96
IRAT 133 2280 23.50 1100 97
DJ 8-341 1060 10.93 - 97
144079 * 1180 12.16 - 94

* Farmer‘cs own plot.

ZONE II: (Guinea, Sierra Lcone, Liberia)

In 1982, ten on-farm trialc were conducted sn Guinea. In Sierra Leone, Zonal
trials were conducted, and in Liberia, National Coordinated triale using WARDA coor-
dinated variety nominations were conducted.

Resulte of the on-farm trials conducted in Guinea were not reliable and there-
fore are not presented in this report.

In Sierra Leone, Zonal trisle were conducted by the Adaptive Crop Research and
Extension Froject (ACRE), in collaboration with the National Research Programme,
using WARDA coordinated variety nominations. There were five trials conducted in
four areas within the country.

The mangrove rice trials in the Rokupr area showed that tuwo varieties, ADNY 301
(2464 kg/ha) and CF 4 (2096 kg/ha) from WARDA coordinated trials outyielded the
local check (2086 kg/ha). Yield differences between improved (M1) and local (M2)
management were 886 and 480 kg/ha for ADNY 301 and CP 4 respectively.

Results of the rainfed trials at Kokupr (Table 15) showed that ROK 14 and ROK 3
from WARDA Coordinated Variety Triasls maintained their superiority over the check
and other varieties. At Makeni ROK 3 and ROK 16 topped the varieties tested with
yields of 1794 and 1254 kg/ha repsectively under improved management condition.

Results of the Kenema Zone are shown in Table 16. Improved management was
superior to local management for all the varieties tested.

Results from the inland Valley Swamp in Kenema zone showed that Djabon and
Mashuri, entries from WARDA coordinated trials, topped the yields with 3980 kg/ha
and 3900 kg/ha respectively (Table 14). The Improved management gave yield in-
creases of above 1,000 kg/ha for each of the three top yielding varieties.

kesults of the trials in Kabala zone differed from those in Kenema. Variety
Rohyb and the local check outyielded all other test varieties with yields of 2874
and 283¢s kg/ha respectively. At this location improved management increased the
yield of Rohyb, Mashuri and Djabon by 970, 1014 and 882 kg/ha respectively.

In Liberia, the National Programme conducted coordinated trials in place of
on-farm trials. Many entries came from the WARDA coordinated variety trials.

The first type of trial evaluated yields and reaction to iron toxicity. Six-
teen varieties were tested. Yields ranged between 2828 kg/ha for IET 3137 to 5164
kgsha for CHEF 217. These two varieties and nine others were from WARDA CVT.

B6 90-2 which is one of the outstanding cultivars in WARDA trials ranked a poor
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12th in yield. CMEBP 217 which topped the list showed susceptibility to iron toxici-
ty. Almost all the varieties showed iron toxicity score of above 2.

Yields were impressive in the medium duration trial. However one of the promi-
sing varieties from WARDA CVT, IR 2071-5B6-5-6-2, ranked a disappointing 15th out of
16 varieties. Four other varieties from WARDA CVT, BW 248-1, B 5426-BPN-68-9-2-2,
ITA 123 and Suakoko 8 were tolerant to iron toxicity.

In an early duration upland wet season trial only five varieties gave grain
yields of above 2000 kg/ha four of which had gone through WARDA coordinated trials
(DY 12-539-2 (2760 kg/ha), IRAT 13 (2603 kg/ha), IRAT 110 (2571 kg/ha) and IRAT 144
(2491 kg/hal).

In a medium duration wupland trial, six cultivars gave yields of above 2000
kg/ha. The top five varieties were entries from WARDA CVUT. IRAT 138 topped the list
with a yield of 3001 kg/ha.

Table 15! Grain Yields of Upland Varieties under two
Levels of management - Rokupr, Sierra Leone

Improved Local

Varieties management management Difference
kg/ha kg/ha kg/ha

ROK 16 2450 1618 832

ROK 3 2428 1643 783

Local check 1816 1536 280

Tox 502 1810 1202 680

Tox 737 1546 1048 478

Improved management = drilling, line planting, fertilizer
application and pest control.

Local management = random planting, no fertilizer and
no pest control.

Table 14! Grain Yields of Varieties in Inland Valley Swamp

Improved Local
Varieties management management Difference
kg/ha kg/ha kg/ha
Djabon 3980 2488 1292
Mahsuri 2900 2152 1748
T0S 78 3734 2396 1340
Local check 3200 2628 148
Rohyb 3076 2508 548
Raligrodak 2832 2664 572

ZONE III: (Ivory Coact, Mali, Upper Volta)

The yields of upland on-farm trials obtained at Adzope, Ivory Coast, were
rather low because of inappropriate fertilizer application and bird damage. Lodging
was also observed in the case of IRAT 109. IRAT 144 tested by two farmers suffered
from poor ceedling emergence.

The on-farm srrigated trial yields were very satisfactory in the Ivory Caost,
and yields were close to experimental results obtained at Korhogo, Dabu and San
Pedro statione.

At Ferka and HKorhogo, KG 90-2 yielded 8455, 8215 and 7420 kg/ha in three
farmers’ fielde. Its lowest yield was 3932 kg/ha in a single field. Bouake 189B was
appreciated by farmers because of its yield (7307 kg/ha) and its early wmaturity.
The lowest on-farm trial yield was 31468 kg/ha.
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Two new varieties identified from the WARDA coordinated trials at {orhogo, GR
13-47~-3 and 75-4830, were tested for the first time in farmers’ fields. Their per-
formances were considered good. KR 13-47-3 produced a yield of 7542 kg/ha.

In Mali, only irrigated rice trials were suscescful. The deep flooded and
floating rice trials failed due to inadequate rainfall and flood.

Lowland trials were conducted in Klela and Tien and the results are shown in
Table 17. BH2 confirmed its susceptibility to water stress and leaf blast in the
Klela trial.

Results for rice with partial water control, are shown in Table 18. The best 3
varieties, H15-23DA, IET 2885 and IET 2911, were those recently identified and re-
commended for short duration by the Agronomic Department of Mali. IET 2911, being
susceptible to water stress and leaf blast, would be better suited to full water
control conditions.

The 1982 results (Table 19) for the trrigated on-farm trials in Upper Volta
were in line with those of the previous years. Varieties adapted to irrigated culti-
vation were used in developed and undeveloped lowlands where problems of wster could
be a limiting factor.

IET 1996 was of short duration (120 days), but was susceptible to blast, espe-
cially in the wet season. This could be a limiting factor for extension in the
lowlands. Where there 1s lack of water at the beginning and at the end of the growth
cycle, the extension agent might recommend for slightly flooded lowlandz, the uce of
high yielding strictly upland varieties such as IKAT 144 and IRAT 147 which were
recently recommended by CERCI extencion agents. Thece two very early maturing varie-
ties, which performed satisfactorily under short duration flooded conditions, also
performed perfectly well under partly flooded lowland conditione, on constantly wet
sotl. Their yields are by far better (not lese than 2.7) than the otherc becaguse of
better tillering and their resistance to lodging.

Table 17: Results of On-farm Trials at Klela and Tien in Mali

KLELA TIEN

Varieties Yield Varietiec Yield

kg/ha kg/ha
IET 2885 3Ls52 BH 2 1049
Gambiaka 2480 IET 2885 994
H15-23DA 2748 IET 2911 976
IET 2911 1472 Gambiaka 953
[{H 2 736 H15-21DA 297

Table 18: FResultc of On-farm Trials at Mono, Kolongo
and San _in Mali (kg/ha)

NONOD KOLONGO SAN
Varieties 1980 1981 1982 Mean 1980 1981 1982 HMean 1982
IET 2885 3684 4112 3398 3100 2907 3003 2249
IET 2911 4000 4381 4018 4132 4875 4544 2878 4099 1482
H15-23DA 1792 4094 2740 3214 £1850 3080 3424 395% 1115
Gambiaka 3738 3004 3371 2800 1212 1044 1994
GH 2 3582 31882 3251 3547 3772 2624 2500 2948 1718
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Jable 19: Yields of Irrigated On-farm Trials in Upper Volta

Varieties and Yields in kg/ha

Sites BR 51-319-9 IR 1569-680-5 IET 1994 Local Variety
Bougouriba

Sibera 4093 3886 30264
Holy 322 5798 4444
Dolo 2110 2627 4155
Lopge

Dakoro Plain 3652 422 2736
Banfora 990 2040 1780
Hauts Bassins

Banwoly 1456 625 A16
Tondogosso 1200
Peni 1600 1535

Central West

Tensobentenga 322 4330

Baonere 4314 3452 3999
Central

Kabouda 5500 5100 1110
Mean yield 2924 3149 3330

ZONE IV: (Ghana and Nigeria)

Both irrigated and rainfed on-farm trials, were conducted in Ghana. There were
eight irrigated sites and four rainfed sites. The varieties were selected from past
WARDA coordinated trials and have been confirmed to be high yielding and resiztant
to pests and diseaces.

The results for irrigated trials in Ghana are shown in Table 20. The four tect
varieties produced high grain yields at wvarious locations. At the two sites at Vea,
IK 42 topped in yield (4.20 and 4.12 t/ha respectively); at Tono IR 42 topped at the
first location (4.02 t/ha) while IR 3273-F339-2 topped at the second location (&.40
t/ha). At Asutsuare, IET 2885 topped at thn first locatton (7.28 t/ha). In the two
locations at Ashiaman, BR 51-118-2 topped the varietiec n yield (7.82 snd 7.72 t/ha
respectively).

At Vea I and Vea II, IR 42 was best preferred by farmers because of 1ts high
vield and good grain size, followed by IET 2885, Ik 2273-F339-2 and IR 442 1n that
order. At Asutsuare I, the farmers preferred BR 51-118-2 because of i1ts earliness.

The Rainfed on-farm trials in Ghana were conducted at four citec tn two loca-
tions - Nabogo I, Nabogo II, Zuo 1 and Zuo II. Varieties chosen from the WARDA
Coordinated Variety Trials were IRAT 110, IRAT 112, IRAT 13, IRAT 113, IG 99, MALAJ
I1 and 4418.

At Nabogo I, IG& 99 gave the highest grain yield of 2.4 t/ha while at Nabogo 1I,
MALAJ II gave the highest grain yield of 2.4 t/ha. [Eoth varieties performed consi-
derably better than the check variety, IR 1820-212-2, which gave grain yields of
1.66 t/ha and 0.70 t/ha at Nabogo I and Nabogo II respectively

At Zuo, four varieties were tested at each of the two sites. MALAJ II and 4418
were common to both sites, while IRAT 13 was tected at Zuo I and Ik 99 at Zuo II.
At Zuo I, MALAJ II produced the highest grain yield of 1.22 t/ha, followed by the
theck variety IR 1820-210-2 and 4418, giving grain yields of 1.08 and 1.02 t/ha
respectively.

Surprisingly tte yield from the farmer’s plot (1.0t/ha) was higher than the
grain yields of IB 99 (0.74 t/ha) and IR 1820-21C 2 (0.7 ts/ha). Farmers at Zuo



ranked 4418 as the best because of its good grain quality.

In Nigeria, there were National Rice Zonal Trials in which, by mutual agree-
ment, 4-5 entries were WARDA nominations from the WARDA coordinated trials.

Irrigated Short Duration Zonal Trials were conducted at Kadeqgqi and Edozhigi.
Two entries from the WARDA Coordinated trials were among the top yielders. These
were KR ©51-46-5 and ADNY 11. RIFLAEK topped the yield table at Badeggi (4.4 t/ha)
and ITA 121 emerged as the best yielder at Edozhigi with 4.4 t/ha.

The mean grain yield showed BIFLAR (5.1 t/ha), BR 51-46-5 (5.0 t/ha), ITA 122
(5.0 t/ha) and ADNY 11 (4.9 t/ha) to be the top yielders. ADNY 11 was the earliest.
ITA 212 was the only variety rated susceptible to gall-midge in a screening exercise
at Edor’ igi.

The results of the Irrigated Medium Duration Zonal Trial at Fadeggi and Edozhi-
gi showed that the highest grain yielders were BG 90-2 (4.7 t/ha) at [adegqgi and BR
51-118-2 (3.7 +t/ka) at Edozhigi. On the average the best grain yielders were &R
51-118-2 (4.8 t/ha), IR 944-1023-2-3-2 (4.5 t/ha), BR 512-46-5 (4.3 t/ha) and GG
90-2 (4.3 t/ha).

Results of the National Short Duration Upland Zonal Trials conducted at Ibadan,
Akure and Ikenne show that the top yielders at the various locations were Tox 86-1-3-
1 (2.0 t/ha) at [Ibadan, IR 1746-224-1-2 (3.49 t/ha) at Akure, IR 17446-226-1-2 (3.40
t/ha) at Ikenne, IR 30 ana It 1746-226-1-2 (4,08 t/ha) at Amakama. The best overall
yielder was IR 1745-226-1-2 (3.03 t/ha). The variety 1448 which came next to the
highest yielder (3.3 t/ha) at Ikenne and Akure alco has high potential because of
its short duration.

kResults of the National Medium Uuration Upland Trials conducted at Ibadan,
Akure, Ikenne and Amakama showed that the top yielders at various locations included
Tox 4090-3-14-1-1 (2.33 t/ha) at Ibadan, Tox 4090-3-108-1-1 (3.49 t/ha) at Akure,
Tox 4090-3-108-1-1 (3,67 t/ha) at Ikenne, and IR 2035-108-2 (4.85 t/ha) at Amakama.

Two varieties notad for drought tolerance at booting/flowering stage were IR
1529-430-3 and Tox 475-1-1-1 and gave average yields of 2.83 and 2.44 t/ha respec-
tivelv.

ZONE Vi (Niger, Benin, Togo)

In 1982, on-farm trials were not as cucceseful as those of 1981, Out of 30
trials planned, only 19 produced satisfactory results due to various reasons, e.qg.
germination failure at Niasouli and Grand Fopo in Benin, poor rainfall distribution
and high incidence of blast at Sotouboua in Togo, and late floods at Kolo Moli in
Niger. The results reported therefore relate to irrigated and upland trials with
the latter being seriously affected by moisture stress.

In this Zone the local checks, which were invariably improved varieties, perfor-
med as well as the varieties being tested.

During conordinated trials in Niger, all the tested varieties produced yields
averaging between 5 to more than 6 tonnes per hectare. In the on-farm trials the
check, IR 1529-4B0-3 gave the highest yield at N’Douga I with 4.9 t/ha. The variety
BR 51-46-5 gave the highest yield (5.7 t/ha) at N’Douga II. Considering the perfor-
mance in the coordinated trials of IET 2885 across the region, its yield of 2.6 t/ha
at N’Douga I was disappointing. BG 90-2 gave low yield at both sites.



Table 20: Performance of Varieties in Irrigated On-farm
Trials in Ghana, Main Season 1982.

Plant Duration Yield Per Day Farmer’s
Height (days) (t/ha) Yield ranking

Varieties (cm) (kg/ha)

Vea I & II,

IR 42 73 140 4.20 30.00 1
IET 2885 74 135 4.00 29.63 2
IR 3273-p339-2 76 130 3.28 25.23 3
IR 442 (check) 92 125 3.12 24.95 4
IR 42 74 142 4.12 29.01 1
IET 2885 74 132 3.90 29.55 2
IR 3273-P339-2 75 130 3.50 26.92 3
IR 442 (check) 94 125 3.16 25.28 4
Farmer’s plot 3.22

Tono I & II.

IR 42 72 135 4.02 29.78 2
IET 2885 73 130 3.74 28.77 1
IR 3273-P339-2 78 135 3.44 25.48 3
" IR 442 {chock) 90 130 3.2 24,92 4
Farmer’s plot 3.04

IR 3273-p339-2 76 120 6.40 53.33 1
IET 2885 77 120 5.70 47.50 2
IR A2 9 130 4.70 36.15 3
IR 442 (check) 80 130 33.90 30.00 4
Farmer‘s plot 2,66

Asutsuare 1 & II.

IET 2885 92 135 7.Z20 53.93 2
Ok 51-118-2 90 128 6.30 49,22 1
Thailand (check) 96 132 5.84 44,24 3
IR 42 86 139 5.62 40.43 4
Farmer’s plot J. 84

Bk 51-118-2 + 127 3.90 30.71

IET 2885 + 22 3.24 26.58
Thailand (check) + 124 2.74 22,26

IR 42 + 120 2.26 18.83
Shiaman I & II.

Bk 51-118-2 90 130 7.82 60.15

IR 42 95 132 7.46 56.52

IR 3273-P339-2 85 132 6.72 50.91

DS 3 (check) 75 130 2.64 20.31
Farmer’s plot (DS 3) 2.60

BR 51-118-2 90 125 7.72 61.74

IR 3273-p339-2 2 127 7.64 60.16

IR 42 90 127 6.64 52.28

DS I (check) 87 125 6.54 52.32
Farmer’s plot (DS 3) J.12
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TECHNICAL SUPPORT SERVICES

Seed Nursery Farm
The Seed Nursery Farm continued to perform its wvital role in varietal intro-
duction, improvement and seed production. The results and achievements during the
period May 1982 to April 1983 are presented in this report.

In 1981, eight RGA (Rapid Generation Advance) crosses were introduced from IRRI
and planted at Suakoko for plant selection. From these, 225 progenies were selected
for inland swamp condition. These progznies were planted in 1982 and further plant
selections were made (Table 21)

Table 21. RGA crosses and plant selections, 1982-83

RGA #  Generation Parentage # Progenies
in 1982 selected
2 F5 Aswina/IRk 4432-103-6 82
13 Fs Fulkari/IR 4422-144-3-4 107
17 F5 Habiganj DW1/IR 4422-164-3-6 132
30 F5 Sungwala/IR 4818-70-1 118
33 F5 Nonasail/IR 2071-105-4 87
36 F5 IR 2307-217-2-3/BKN 6984-147-2 68
189 F4 Digha 48B%/LR 4 17
202 F4 Nizersail/BF 51-74-¢ 62
Total lines 673

In 1982, sixteen RGA crasses were introduced from IRKI and planted at Suakcko.
The crosses were bulked since plant selection could not be made due to low numbers
of populations in each cross. Seven crosses were in F4 and nine crosses in F5 gene-
rations. Tuwelve crosses involved rainfed lowland varieties and irrigated varieties
and 4 crosses had an upland variety crossed with an irrigated variety.

In 1982, new varieties (539 upland and 947 irrigated) from IITA, IRKRI and

langladesh were introduced.

Varieties (97 upland, and B840 irrigated) selected from earlier introductions
were planted for observation and seed increase.

Table 22 Number of varieties under seed increase, 1982-83

Location Upland Irrigated Others Total
Suakoko 56 126 28 210
Richard Toll 42 97 28 167
Total 98 223 56 377

From earlier observations a number of varieties were selected for seed increase
for nomination tou the IETs and CVTs. The number of varieties grown in large plots
(100 sq.m each) at Suakoko and Richard-Toll are shown in Table 22. A total of 183
varieties were nominated to the trials. These comprised 40 for upland IET, 104 for
sirrigated IET and 19 for the CVTs.

Seed Laboratory

Over the past nine years the emphasis of the seed laboratory has been on the
supply of high quality seed for variouc WARDA activities. However, the strategy of
the laboratory in the year under review chifted more to seed quality diagnosis and
control.
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In 1982, a total of 1,807 varieties were processed out of which 252 varieties
were selected for use as entriec in the WARDA 1982/83 trials.

A total of 2,403 camples of rice were tested for viability prior to their selec-
tion and packaging for use in the variouc WARDA activities. For the 1982/83 trials
alone, 12,6492 packages of seed samples comprising about 1.2 tons of improved varie-
ties were prepared and dispatched to 179 trial sites located in 16 countries in West
Africa.

Results of experiments carried out with freshly harvest:d seeds of wild rices
(0. longistaminata, 0. barthii and 0. staphii) suggest that dormancy in these
species is probably due to the impermeability of the hull-pericarp complex to oxy-
gen, 0f all the treatments, nitric acid, hot-water soak, heat treatment and scari-
fication, only the last was effective in breaking the dormancy. Amongs the various
scarification methods tried, the combination comprising seed dehulling and scrat-
ching of the pericarp near the embryo gave the best result.

Also, under laboratory condition, the wild rices appeared to exhibit some resis-
tance to the attack of a major storage incect, Sitophilus oryzae.

Table 23(a): Effect of Various Agronomic Fractices on Grain
Yields Under Upland Continuous Rice Cultivation
At Suakoko, Liberia (High Rainfall Zune)

Yield reduction

Grain yield from IF
Agronomic Fractices (t/ha) (%)
1981 1982 1981 1982
1. Complete Fakage (CF) 1.31 1.05 - 1
2. Intermediate Package (IP) 1.25 1.06
3. IP-fertilizer 0.64 0.53 49 50
4. IP-weeding 0.65 0.56 48 47
5. IP-line sowing 1.26 0.91 14
6. IP-insect control 1.26 0.85 20
7. Traditional (control) 0.55 0.34 56 48
8. Traditional + bunding 0.60 0.386 52 66
LSD (p=0.05) 0.08 0.11
CV (%) 5.80 10.4

Table 23(b): Effect Of Various Agronomic Practices On Weed
Population Under Upland Continuous Rice Cultivation
At Suakoko, Liberia (High Raifall Zone)

Number of various weeds at harvest per m2
Grasses Sedges  [roadleaf Totals
1981 1982 1981 1982 1981 1982 1981 1982

1. Complete Package (CP) 100 152 2 0 56 75 158 227
2. Intermediate Package (IF) 116 166 2 0 44 460 162 226
3. IP-fertilizer 108 150 2 0 61 54 171 204
4, IP-weeding 220 315 10 1 101 104 331 419
S. IP-line sowing 126 210 6 0 72 74 204 28B4
6. IP-insect control 114 154 3 1 43 75 160 230
7. Traditional (control) 206 293 ? 3 59 78 274 374
8. Traditional! + bunding 192 244 18 1 46 92 256 337




Agronomy

In a yield constrasnts study, using LAC 23, it was found that in a fallow-rice-
rice-rice system, upland rice yields could be increased 200} over the +traditional
yield by a package of line sowing + fertilizer + weeding + insect pest control (IF).
In the second and third crops in a bush-fallow-rice system, a high dose of nitrogen
(60-90 kg N/ha) ic needed to obtain grain yield between 1.5 and 2.0 t/ha.

In 1982, CP (CP = IF + water concervation by bunding) and IF treatments had
significantly higher grain yieldc than the IF-incect control and IF-line sowing.

In both years, the yield reduction was highest in traditional method (54 to
682) followed by IF-fertilizer (49 to 50%) and IF-ueeding (47 to 48%), when compared
with the yield of IF treatment. This chowed that fertilizer application and weed
control had maximum contribution to the grain yield (Tables 23a and 23b).

Results of trials on yield response of rice varieties to nitrogen levels in
upland showed that yield of rice wis highest in the first year of cropping and de-
creased in the second and third yearc of cropping despite the application of nitro-
genous fertilizer (Table 24).

Using LAC 23 the following yield response surface curves were obtained in 1980,
1981 and 1982 respectively, where Y is grain yield in kg/ha and N is nitrogen level
in kg/ha:

Y = 1648.0 + 48.87N - 0.33N2

Y = 79B.7 ¢+ 17.01N - 0.10N2

Y = 715.9 + 15.96N - 0.01IN2

The above three equations indicate that the vield responce to applied nitrogen
ts almost linear in the range of nitrogen to applied nitrogen is almost linear in
the range of nitrogen levels tested.

Table 24: Yield Response To Nitrogen in Upland Bush
Fallow Rice Cropping Systems At Suakoko, kg/ha

Varietties Nitrogen levels (kg/ha N)

0 20 30 40 60 20 Heans
1980
1. LAC 23 1648 2495 - 3081 - - 2408
2. 4418 1019 2805 - 3567 - - 2464
3. HMRC 172-9 1090 3114 - 3257 - - 2487
4. IR 2035-108-2 1126 2517 - 3024 - - 2224
5. ROK 3 1462 1899 - 2381 - - 1884

Heans 1269 2548 - 3062
1981
1. LAC 23 789 1127 - 1285 1458 - 1165
2. 4418 989 1260 - 1449 1685 - 1346
3. c22 706 944 - 1386 14698 - 1183
4. IRAT 132 732 802 - 1053 1337 - 281
Heans 804 1033 - 1293 1544

1982
1. LAC 23 720 - 1178 - 1667 2104 1418
2. Sel IRAT 194/1/2 735 - 1019 - 1485 1932 1292
3. LS(1)-19-1-1 542 - ?37 - 1485 1909 1219
4. Tox 502-2SLK-LS2-th 489 - 841 - 1212 1879 1105

Heans 521 - 994 - 1462 1954
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Under lowland conditionc, compound fertilizer (15-15-15) was the ieast effec-
tive source of nitrogen (Table 25). OUne application ¢f Urea cuper granule or sulfur
coated urea of wvarious disolution rate: at transplanting could give similar grain
yield as commercial urea applied three times in louwland swamp.

Table 25: Effect of Variouc Suurces of Nitrogen on Grain Yield
of Suakocko 8 under Lowland Swamp Conditione ot Suakoko,
Liberia ( 1981 and 1982 Wet Geazons ).

1981 1982
Yield Yield Yield Yield
Sources increase increase
of over control over control
Nitrogen kg/ha kg/ha 4 kg/ha +tkg/ha %
1. Control ( no nitrogen) 2151 - - 2037 - -
2. SCY 14.8 DR, 36.7% N 3805 1544 ? 3114 1017 53
3. SCU 22.0 Dk, 36.7%Z N 3847 14686 ? 3279 1242 61
4. SCU 34.5 DR, 37.8%Z N 3420 1259 58 3105 1048 52
5. SCYU 20.7 DR, 3B.&% N 3408 1247 58 3002 965 47
6. SCU 35.L DR, 39.1Z N 3387 1226 ¥ 1035 9298 49
7. Supergranule 1g, 467Z N 3395 1234 57 3010 973 48
8. Supergranule 2g, 46%Z N 3408 1247 58 3014 977 48
9. Commercial Urea 3408 1247 58 3238 1201 59
10. (15-15-15) Fertilizer 2778 617 28 2534 497 24
LSD ( p=0.05 ) 536 424
CV (%) 11 10

DR = dissolution rate

It may be inferred from the two years’ results that one application of Urea
super granule or SCU at transplanting would give similar grain yield as commercial
urea applied three times at wvarious growth stages of the rice plant in lowland
swamp.

As far as direct effect on grain yield is concerned, Tunisia and Jordan phocs-
phate rocks are as effective as triple super posphate, while Morocco and Togo phos-
phate rocks are less effective (Tables 26a, 26b, 26c and 26d).

Yield response to residual phosphorus was the highest in Jordan phosphate rock
and lowest in triple super phosphate under lowland swamp conditions.



Table 26(a)! Direct And Residual Effect Of Sources And Rate
Of Phosphorus On Grain Yield Of Ik 5 Under Lowland
Swamp Conditions At Suakoko, Liberia.
(1981 Wet And 1732 Dry Seasons)

Direct Effect (1981) Residual Effect (1982)

wet season dry season
Yirld Yield Yield VYield

Sources p205 increase increase
of level over control over control
phosphorus kg/ha kg/ha hg/ha % kg/ha  kg/ha %
1. Control 0 2819 3479

2. Tunisia PR 20 3169 350 2 4600 921 25
3. Tunisia FR 40 3457 838 30 4709 1030 28
4. Tunisia PR 60 4554 1737 62 4751 1072 29
5. Jordan PR 2 3200 381 13 4529 850 23
6. Jordan PR 40 3550 731 26 4924 1245 34
7. Jordan FR 60 3916 1097 39 5042 1383 37
8. Morocco PR 2 3108 289 10 4691 1012 27
9. Morocco FR 40 3489 670 2 4811 1132 31
10. Horocco PR 60 3457 838 30 4829 1150 31
11. Togo PR 2 3108 289 10 4356 +477 18
12. Togo Pk 40 3246 427 15 4607 +928 25
13. Togo PR 50 3520 710 25 4452 +973 2
14. TSF 2 3124 305 11 4201 +522 14
15. TSP 40 3505 686 2 4438 +959 2
14. TSF 60 3912 1093 39 4691 1012 27

LSD ( p=0.05) 433 479
CV (%) 8.7 7.3

Table 26(b): Direct And Residual Effects Of Sources And Levels Of Fhosphorus
On Grain Yield Of IR 5 IN Lowland Swamp at Suakoko, Liberia.
(1981 Wet And 1982 Dry Season).

Levels of phosphorus (kg/ha F205)

Sources of 20 40 60 Heans
Fhosphorus 1981 1982 1981 1982 1981 1982 1981 1982
1. Tunicia FR 2169 4600 3657 4709 4556 4715 3794 4487
2. Jordan FR 3200 4529 3550 4924 3916 50462 3555 4838
3. Morocco FR 3108 4691 3489 4811 3657 4B29 3418 4777
4. Togo FR 3108 4356 3246 4607 3520 4652 3291 4583
5. TSP 3124 4201 3505 4638 3912 4691 3514 4510
Heanz 3142 4475 3489 4738 3912 4797

LSD ¢ p=0.05 1981 source = 250 kg/ha

1982 source = 277 kg/ha

1981 levels = 194 kg/ha

1982 levels = 214 kg/ha
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Table 26(c): Direct Effect Of Sources And Rate
0f Phosphorus On Grain Yield Of IR 5 Under Lowland
Swamp Conditions At Suakoko, Liberia.
(1982 Wet Seasons)

Yield Yield

Sources p205 increase
of level over control
phosphorus kg/ha kg/ha kg/ha 4
1. Control 0 2898 -
2. Tunisia PR 20 3151 253 9
3. Tunisia PR 40 3520 622 22
4. Tunisis PR 40 4348 1450 50
5. Jordan FK 20 3201 303 10
6. Jordan FR 40 3520 622 22
7. Jordan FR 60 3934 10346 38
8. Morocco PR 20 3134 214 8
9. Morocco PR 40 3387 489 17
10. Morocco PR 60 3569 471 2
11. Togo PR 20 3089 191 7
2. Togo PR 40 3267 369 13
13. Togo PR 40 1511 613 2
14. TSP 20 3159 261 9
15. TSP 40 3478 580 20
14, TSF 40 1892 994 34
LSD ( p=0.0S ) 328
CV (%) 7

Table 26¢d): Direct Effect Of Sources And Levels Of Fhosphoruc
On Grain Yield Of IR S IN Lowland Swamp at Suakoko, Liberia.
(1982 Wet Season).

Leveles of phocsphorues (kg/ha P205)

Sources of 20 40 40 Meanc
1. Tunisia PR 3151 1520 4348 3473
2. Jordan PR J2¢1 3520 3934 3552
3. Morocco FR 3134 3387 3569 3343
4. Togo PR 3089 32467 3511 3289
5. TSP 31589 3478 3892 3510
Means 3147 3434 3851
LSD ¢ p=0.0S ): Source means 189 kg/ha

Level means = 147 kg/ha
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Considering the mean grain yield of the 1981 and 1982 wet seasons, the effec-
tiveness (direct effect) of sources of phosphorus could be arranged in the following
dezcending order:

- Tunisia and Jordan phosphate rocks and triple super phosphate;

~ Morocco and Togo phosphate rocks.

The two years’ results chowed, as far as direct effect on grain yield 1s con-
cerned, that Tunisia and Jordan phosphate rocks are as effective as triple cuper
phosphate while Morocco and Togo phocphate rock~ are less effective.

The economics of direct and residual effecte of various sources and levels of
phosphorus are still to be worked out. The residual effect trial of phocphorue on
grain yield in the 1983 dry season 15 in progrecs.

In a collaborative experiment betwecn IITA and WARDA during the 1982 dry sea-
son, it was shown that some rice cultivars such as ITA 239, ITa 243, ITA 245, ITA
250 and ITA 254 gave significantly highi . grain yiclds (yields wvaried between 5.9
and 5.3 t/ha) than the local check Suakoko 8 (3.9 t/ha) which 1s tolerant to iron
toxicity. Leaf blast 1incidence increased with 1ncrease 1n the level of applied
nitrogen from &0 to 120 kg N/ha for most of the rice cultivars. There was no signi-
ficant difference in grair yield between 60 kg and 120 kg N/ha (Table 27).

It may be inferred from the above studies that in iron toxic swamp, a moderate
level of nitrogen application (40 to 40 kg N/ha) may be needed for higher grain
yield.

Further field trials using some cultivars (ecpecsally ITA series) which exhibi-
ted better yield performance than Suakoko 8, an iron toxicity tolerant cultivar,
will be conducted in the 1983 wet seacon.

Table 27: Effect of Nitrogen On Grain Yield Of Rice In The Dry Season
Under Lowland Iron Toxic Swamp Conditions At Suakoko, (1982).

Days to tllact scores Yields in kg/ha Hean
Varieties 507 {low- At 60 At 120 At 60 At 20 yield
cring kg/ha N kg/ha N kg/ha N kgs/ha N kg/ha
1. BG 90-2 + 93 2 3 2741 4206 3473
2. FARD 15 115 1 1 5095 5264 5179
3. ITA 234 95 3 4 1561 1545 1553
4. ITA 236 98 1 2 2529 4005 3267
5. ITA 237 99 1 3 3681 3688 3669
6. ITA 239 112 1 1 5545 5021 5283
7. ITA 241 121 1 3 4905 4540 4772
8. ITA 242 117 1 1 4931 5635 5283
9. ITA 243 115 1 3 4677 4672 4674
10. ITA 245 117 1 2 5127 4873 5000
11. ITA 247 125 1 3 4995 4979 4987
12. ITA 250 115 1 2 51469 4788 4978
13. ITA 252 121 1 3 4915 5090 5002
14. ITA 253 118 1 3 49364 4587 4761
15. ITA 254 118 1 1 4730 5333 5031
16. Suakoko 8 ** 105 1 2 3899 3799 3849
Meanc 4338 4508

#  Check
% | ocal check



Table 28:

INCIDENCE OF RICE DISEASES IV THE REGION (Up~dated from Anon,
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FFUNGAL DISEASES

Secdling blast
Leaf blast
Neck blast
Node blast
Browvm leaf spot
False smut
Sheath blight
Leaf scald
Stem rot

Pyricularia o¥zac
L[] 1
" "
11 ”

Helminthospori.m oryzae
U

stilasinoidea virens
Rhizoctonia soloni

A L RAC A e 10
Rhynchosporium oryzae
Helminthosporium cifmoideum

Narrow brown leaf spot Cercospora oryzac

Sheath rot
Dirty Panicle
Foot rot

Acrocylindrium oryczac
Several fungi ard bocteria
Gibberella fujikuroi

VIRUS AND BACTERIAL DISEASES

Bacterial leaf
Streak

Bacterial blight
Plae yellow mottle

NEMATOIE DISEASES

thite tip
Stained Root Rot
Rice Root Cyst
Rice stunt

Xanthomonas tranclucens f.spe

oryzicola
Xanthomonas oryzae
Virus

Melenchoides bessgi

Hirschmanniella oryzae
Heterodera spe

Tylenchorynchus spe
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Entomology

In collaboration with technicians at the Special Research Projects, activities
were carried out in the area of planning and implementing rice entomology programne,
data collection, processing and analyses of experimental results at Richard-Toll
(Senegal); Mopti (Mali) and Bouake (Ivory Coast). Results of the research activi-
ties are detailed in relevant sections in the report of each of the Special Research
Project Centres.

A monitoring tour to Gao, HMali, identified the following problems affecting
rice in the area:

- a floating rice straw phenomenon probably caused by stemborer

- drying of leaf tips probably caused by bacterial leaf blight

- white heads probably caused by Chilo zacconius

- bird damage.

A trip to Bobo-Dioulasso, Upper Volta, revealed that the gall widge, QOrsenlig
oryzae, was the most serious insect pest of rice in the area, with dbout 70X of
tillers affected. Since insecticides were not effective in controlling the midge a
set of IRRI gall midge nursery, containing 190 entries, was handed over for scree-
ning in a joint WARDA/National Research collaborative work. It is hoped that from
such nurseries, assembled internationally and sptecifically on gall midge resistance,
would emerge useful materials for WARDA’s programme on the midge.

Pathology

The incidence of rice diseases was monitored in Ivory Coast, Mali, Niger,
Sierra Leone, Guinea, Nigeria and Senegal. Observations mada from these trips plus
reports from the Sub-regional Coordinators were used in updating the geographical
distribution of rice diseases in West Africa shown in Table 28.

In Sadia (Niger), bacterial blight (Xanthomonas oryzae) wac found on the rice
variety Tchounchen 22 with the seedlings badly affected and giving rice to the
wresek stage. In Fadama about 2 hectares were badly affected.

Variety D52/37 developed for the shallow flooded ecosystem and adapted to the
irrigated ecosystem did not exhibit any symptoms of infection.

In Kirikisoi and Saga, a similar trend of infection was observed.

Bacterial blight was also found to be severe in Libore and Tilleberi on dwarf
varieties, especially at the seedling stage (Kresek). The wvarietal reactions to
diseases are shown in Table 29.

Table 29 Reaction Of Some Rice Varieties To
Bacterial Rlight And Other Major Diseases
In Libore And Tilleberi, Niger.

Varieties B LSC_ LB NR @S _
D52/37 Hk  HR HR HR HR
IET 22 HR  HR  HR HR HR
IR 1529 Hk HR HR HR HR

Sintane Diofor MR HR HR HR HE
Tchounchen 22 S HE HR HR HK

IET 15 Hk HR HR Hk HR
IR 15 MK HR HR HR HR
Ik 22 M5 HR HR HR HR

Bk = Bacterial Blight HR = Highly resistant

LSC= Leaf Scald R = Resistant
LE = Leaf Bklast MK = Moderately Resistant
NR = Neck Rot MS = Moderately Susceptible

BS = Brown Spot S Susceptible
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It is suspected that the primary source of infection was from the seed-borne
bacterium. At Fadama infection was found to have spread from a heavily infected
area through a field planted to the resistant cultivar D52/37 to another plot plant-
ed to a susceptible wvariety, Tchounchen 22, where infection progressed from the
point of entry of water to the centre of the field.

Eight varieties selected for multiplication from the 1977 trial at Libore and
Tilleberi were assessed for disease incidence and were rated as resistant to leaf
blast, leaf scald, neck rot, and bacterial blight. These were BR 51-44-5, GU 78,
ADNY 11, BG 90-2, BKN 6986-59F, IR 3273-3392-12, H5 and IR 1529-680-3.

In the Cao region of Mali, a progressive death of leaf tips followed by whitish
symptoms associated with bacterial leaf blight (Xanthomonas goryzae) was also
observed.

No fungal disease was found on any of the varieties grown in both Nianga and
Fanaye (Senegal). However, wvarying levels of hacterial infection were observed on
the rice variety I Kong Pao which was being grown under different doses of fertility

(Table 30).

Table 30: Reaction of I Kong Pao to Bacterial Rlight
Under Different Nitrogen:Compost Ratios

Nitrogen Bacterial  Host
Compost Blight Reaction
Ratio Score
0:10 2 R
120:20 4 HS
120:0 4 HS
180:0 5 S
180:10 5 S
180:20 5 S
120:10 4 MS
0:0 2 R
60:0 3 MR
60: 20 3 MR
60:10 3 MR
0:2 2 R

Results of a joint study by WARDA, IITA and the National Research Frogramme of
Liberia at Suakoko, to assess the performance of 16 rice cultivars obtained from
IITA for their reaction to diseases at 2 different levels of nitrogen application
showed that most of the varieties had increased rice blast disease incidence as the
level of nitroges increased from 60 to 120 kg N/ha (Table 27). All the varieties
exhibited highly resistant to resistant reactions, except ITA 234 which exhibited
only moderately resistant reaction at 60 kg N/ha.

The fungicides PP 389, Kocide and [enlate were tected for their efficiency
against blast disease at Suakoko using the rice variety C 22,

The effect of treatment on grain yield was significant. FP 389 gave signifi-
cantly higher yield (5,255 kg/ha) than Kocide (4,775 kg/ha), Eenlate (4,362 kg/ha)
and the control (2,725 kg/ha) but the yield difference between Kocide and Genlate
was not significant. PP 389, Kocide and [Benlate showed neck blast effeciency of
66.7, 44.5 and 33.3% respectively (Table 31).



Table 31: Efficiency of PP 389, Kocide and Bellate on the incidence of
Neck Rlast on C22 Rice Cultivar.

Grain Increase over Average No. Average No. Neck blast Neck blast

Treatments Yield Control Of tillers Of tillers Control rating
— with neck efficiency
kg/ha kg/ha F4 per m2 blast / m2 (%) (0-9)

PP 389 5925 3200 117 121 6 66.7 3
PP 389 5925 3200 117 121 6 66.7 3
Kocde 4775 2050 75 119 10 44.5 4
Genlate 4362 1637 60 120 12 33.3 5
Control 2725 120 18 - 7
LSD (.05) 144

Two hundred and fifty-six rice varieties from IRRI were screened for their
resistance to blast in the seed nursery farm at Suakoko. Ninety varieties exhibited
a highly resistant reactior.

Germplasm Programme

In 1982, emphasis was placed on the development of the germplasm bank. A total
of 1500 cultivars were registered and properly stored in the germplasm bank. Charac-
terization of the cultivars has been initiated.

International Rice Testing Programme (IRTP)

In 1982, 157 sets of 23 different types of nurseries were dispatched to coopera-
tors in West Africa. However the majority of the nurseries planted in 1982 were the
1981 nurseries. Many promising cultivars have been identified from these nurseries.
Some have been selected by national scientists for further yield trials or for hybri-
dization. Several have been nominated into WARDA trials.

The yield nurseries, IRYN-VE and IRYN-E were reported from NCRI, [adegqgi,
Nigeria and IRYN-M were reported from badeggi and Rokupr, Sierra Leone. At Rokupr,
four entries were selected for local testing (BG 400-1, RIET 3640, Bk 51-282-8 and IR
54). Ik 42 was selected as a parent for hybridization.

Results of IURYN 1981 were reported from Gouvake, Ivory Coast. There was severe
neck blast. Local check was IRAT 13. Nine entries gave higher yield than the local
check IRAT 13 (2.4 t/ha).

As in the previous years only a limited number of the 1982 nurseries were plan-
ted during the same year.

Tte results of the nurseries obtained through WARDA and IRRI/Africa Liaison
Office up to April 8, 1983 are briefly reported.

Results of IRYN-VE 1982 were reported from two locations, Badeggi and IITA
(Nigeria). At IITA, IR 50, IR 9752-71-3-2 and BG 276-5 gave significantly higher
yields than local check TOS 78 (IR 269-26-3-3-3), which has been named FARD 24 in
Nigeria.

Results of IRYN-E 1982 were reported from two locations, Bade;zi and IITA
(Nigeria). In IITA and Badeggi the average yields of the top five entries were 5.4
and 2.8 t/ha respectively.

Results of [IRYN-M 1982 were reported from two locations, Badeggi and IITA
(Nigeria). At IITA, IR 54 gave significantly higher yield than the local check ITA
212, IR 54, IR 19670-243-3-2-2-1 and GG 400-1 were among the top five yielders at
the two locations.

kResults of IRON 1982 were reported from 2 locations, Suakoko (Liberia) and IITA
(Nigeria). At both locatione several promising entries have been selected for fuyr-
ther evaluation.

Fesults of IRLRON 1982 were reported from IITA, Nigeria. There was severe
itncidence of leaf bla=t.
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The results of Iron Toxicity Screening (1982) were rereived from 2 locations,
Suakoko (Liberia) and Itoikin (Nigeria). At Itoikin, scores were taken at flowering
stage only, but at Suakoko scores were taken at 4, 8, 10 and 12 weeks after trans-
planting. At Suakoko all the entries were less resistant than the 1local check
Suakoko 8.
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SPECIAL RESEARCH PROJECT FOR UPLAND RICE
AT ROUAKE, IVORY COAST

Upland variety iwprovement work continued at QBRouaske in collaboration with
IRAT/IDESSA/DEV. The one WARDA staff (French Technical Assistance) was engaged .in
the conduct of WARDA’s network of trials and IRTF nurceries in Ivory Coast.

Other activities included:

- Yield stability studies;

- Varietal evaluation in low fertility areas;

- Relative productivities of upland short and medium duration varieties; and

- Screening for grain discoloration.

Results of WARDA irials and IRTF nurseries are discussed elsewhere.

¥ield Stability 5tudies

WARDA’s network of coordinated varietal trials provided a rich source of infor-
maticn for this study which was based on homogeneous rainfall and cropping regime.
Four zones were defined as follows:

- Zone I. Short monomodal rainy season. It is likely that drought period
which sets in at the end of the growth period would affect long duration
varieties,;

- Zone II: Long monomodal rainy season. It ic not likely that moisture stress
would pose a problem;

- Zone III: Kimodal rainfall regime. kice is sown during the first rainy
season and heads during the second rainy season. Drought might affect the
crop particularly during the tillering to booting stages;

- Zone IV: [imodal rainfall regime. Rice ic sown and heads in the first rainy
season. Moisture stresc would more likely not be serious, but could affect
the crop towards the end of the growth period.

Coordinated trials results over several locations and years in Ivory Coast

provided the data for this study.

For each zone, the yields of varieties were regressed on environmental indices
derived from a composite check (i.e. means of the varieties that were present in
all the trials tinvolved), FRigorous standards were maintained for the inclucion of a
trial or variety in the analysis: e.g. 3ll trials included were under strictly up-
land conditions, of acceptable management and precision and furnished the composite
check. Furthermore, a wvariety was included only if it was tested in a sufficient
number of trials.

The following varieties demonstrated a high degree of yield stability:

Zone 1 Zone II Zane Il1I Zone IV
Short duration IRAT 144 IRAT 144 IRAT 144 IRAT 109
IRAT 142 IRAT 109 IRAT 109
Medium duration IRAT 104 IRAT 104
IRAT 13 249 M

Lodging as a Function of Yield

A study was conducted to relate lodging to yield. Lodging indices for IRAT 13
and IRAT 170 varied little from O to 4, on a 0-9 scale, for yields between 3 to §
t/ha. Lodging 1index for IRAT 156 varied across the entire 0-9 scale for yields
between 3 to 4.5 t/ha while that of IRAT 104 varied from 2 to 7 for yields between 3
to 5 t/ha.

Varietal Evaluation in Low Fertility Areas
The objective of this study wac to evaluate promicing varieties under condi-
tions which are typical of present day peasant farmers of West Africa. Expected
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yields were around 1 t/ha. This low yield was however not due to unforeseen circums-
tances but was simply a result of low level cultural practices, vis: no fertilizer,
no insecticide, inadequate weed control etc.

F've low fertility trials were conducted in 1982 in Ivory Coast for promising
early and medium duration varieties. Results shown in Tables 32 and 33 were subjec-
ted to yield stability analysis wusing the means of the indicated reference varieties
as composite check.

The factors which contributed t{o low yields were:

- poor soil chemical properties and acidity at Man II; and

- Acidity, mwoisture stress and especially incidence of termites at Bouake I

and Bouake II.

Among the early maturing varieties IRAT 144 and IRAT 109 maintained their supe-

riority.

Table 32! Grain Yield (t/ha) of Short Duration Entries in Low Fertility Trials

Varieties Bouake I Bouake II Man 1 Man I1I Odienne Means
IRAT 144#% 0.80 1.17 0.89 0.68 1.63 1.04
IRAT 109% 0.61 0.93 0.81 0.53 2.09 0.99
IRAT 112% 0.51 0.463 0.63 0.31 1.72 0.76
Dourado Precoce 0.51 0.42 0.44 0.17 1.65 0. 64
Reference mean 0.64 0.91 0.78 0.51 1.81

* Reference varieties.

Table 33: Grain yield (t/ha) of Medium Duration Entries in Low Fertility Trials

Varieties Bouake I Bouake I1 Man 1 Man II Odienne Means
IRAT 104% 0.48 0.62 2.69 1.19 1.83 1.36

IRAT 154# 0.46 0.49 2.09 1.35 1.64 1.2

IRAT 13 0.18 0.35 1.52 1.28 1.62 0.99

IRAT 170% 0.27 0.44 1.69 0.87 1.80 1.01

IR 3646-8-1-2 0.81 0. 644 2.41 0.76 0.90 1.10

949 M 0.25 0.45 1.45 0.84 1.59 0.96

Iguape Cateto 0.38 0.39 1.93 0.94 1.66 1.06

Reference mean 0.40 0.55 2.16 1.14 1.76

* Reference varieties.

In the wedium duration trials IRAT 104 and IRAT 156 demonstrated a high degree
of yield stability. However the best variety in Bouake was IR 34646-8-1-2. It was
termite "tolerant” because of its high tillering. It also performed well at Man but
was poor at Odienne whera blast incidence was heavy. 249 M whose performance is
generally equal to that of IRAT 104, without lodging, produced low yields.

The new varieties being recommended to farmers performed better than the old,
Iguape Cateto and Dourado Precoce, under good management. It would be noted here
that even under low fertility conditions these varieties performed at least equally
well or better than the varieties they are replacing.

Relative Productivities of Short and Medium Duration

Varieties in West Africa

Early maturing or short duration varieties have generally been considered as
being less productive than the long and medium duration varieties. This opinion
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which is frequently expressed verbally is also found in documents on extension.

Results obtained with new upland rice varieties developed in West Africa did
not always agree with this opinion. Results of multi-locational trials conducted
over 3-4 years uwere analysed to ascertain the fact especially for the benefit of
extension agents.

Medium duration varieties used were; IRAT 104, IRAT 13 and IRAT 170. Their
maturity duration from seeding was about 130 days. The short duration varieties
included were: IRAT 144, IRAT 109 and IRAT 110 with about 105 days duration.

Table 34: Yield Differences (yield of medium duration varieties minus
yield of short duration varieties), t/ha

Years 1979 1980 1981 1982
Locations
Zone I:

Contuboel -2.17 .. =2.587 -0.82

Sefa -1.83

Farako-fa -2.77 -1.59

Zone II (Forest Savannah):

Odienne -0.08, -0.09 ~-0.35 +0. 40 ~-0.60, -0.11
Touba +0.43 +1.19 =-0.39

foundiali -0.90 -0.47

Man +0.88 +0. 64 +1.63, +0.81
Zone II (Wet Forect):

Fokupr -0.36 +0.15 +0.56

Kenema +0. 51 +0.08

Suakoko +0.98 -0.43 -0.03

Zone III:

[touake +0. 464 -0.57 +0.56 -0.40, -0.59
Feheke +0.28 -0.15 +0.31

Dianra -0.27 -1.10

Fatiola +0.71 -0.46

Niakaramandougou +0.70

Tienigboue +1,60

Zone IV

Ibadan -0.74 +0. 34

II7TA -2.45 +0.37 +0.22

Ikenne +0. 24 -1.2

This study was also based on homogeneous rainfall and cropping regimes as
described earlier.

Recultc were obtained from 3 trials networks, namely:

- ©Savannah Inctitute, Ivory Coast - IDESSA network covering Zones II, III and

1v;

- Ivorian Textile Development Corporation - CIDT network covering Zones I, II

and III in Ivory Coast; and

- WARDA network covering all the zones in many countries.

Faire of mean value were obtained from trials in which varieties of the two
durations (early and medium) were grown in the same location and year. It was veri-
fied that the agent conducting the trial in a location sowed the seeds under condi-
tions favourable for cach type of variety especially with respect to the seeding
date and that there were no problems relating tc soil fertility and cultural prac-
tices.
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Sometimes many trials were conducted at the same location and in the same year.
In this case, the mean of all results was used excluding results of trials conducted
under highly different conditions. At times, there were only one or two of the selec-
ted wvarieties used in a trial. In that case, results oblained were used, never-
theless, since yield differences between the three selected varieties were small,
about 5 to 10%Z. Results are shown in Table 34.

One finds two situations where:

- Early maturing varieties perform better than wedium duration varieties; and

- Medium duration varieties perform better than early maturing varieties.

1) Where early maturing varieties performed better than medium duration varie-
ties: This was observed in Zone 1 (Sefa in Senegal, Contuboel 4in Guinea Bissau and
Farako-Ba in Upper Volta). For all six pairs of results, the early wmaturing varie-
ties performed better than those of medium duration. Yield differences between
durations were significant by a t-test. This was expected. It is known that in the
regions with short rainy season, varieties with growth duration exceeding 110 days
would not have time to complete thesr growth period before drought sets in.

The yields of s<hort duration varieties were more often higher than those of
medium duration varieties in Zone IV represented by sites in Nigeria. The difference
in this case was not significant.

Conclusions are similar to those obtained in Zone I. Varieties used during the
first rainy season need to mature between 90-120 days. This is long enough for the
development of short duration varieties but may be inadequate for wmedium duration
varirties.

2) Where medium duration varieties performed better than short duration varie-
ties: This was the case in Zones II and III and it is what was expected. However,
the differences were very small and not significant: about 200 kg or 8X on the ave-
rage.

A bigger difference was expected in Zone III. In the bimodal rainfall zone,
there is a fairly severe moisture stress corresponding to the short dry season which
coincides with the tillering stage. Since the tillering stage of medium duration
varieties 1is twice longer than that of short duration varieties, it is believed that
this 1long period makes it possible for medium duration varieties to tolerate wmois-
turs stress. This effect is perhaps less important than previously thought.

The rainy season in Zone II is sufficiently long and the rains abundant so that
drought 1s not a limiting factor. This zone covers two series of fairly different
conditions:

- Odienne, Touba, Man, and Boudiali, located in the transitory forest-savannah
zone with a relatively moderate rainfall, where average yield of medium
duration varieties was 3.15 t/ha, while average yield of short duration
varieties was 3.95 t/ha; and

- Rokupr, Kenema, and Suakoko, located in the very wet forest zone where ave-
rage yield of medium duration varieties was 2.01 t/ha and average yield of
short duration varieties was 1.87 t/ha.

Given varieties presently available, the notion that redium duration varieties
produce higher yields compared with short duration varieties does not seem to be
true for all sites and rainfall zones. On thi other hand, these results indicate
the need for plant growth to be well adapted to the rainfall regime.

Results obtained in Zones II and 1II have shown that if a medium duration varie-
ty could not be seeded in time, a short duration variety should be sown in place.
For casec where the yield difference between different growth periods is small, two
possibilities arice!

- Allow heading to coincide with the period when rain is most likely to fall;

- Select varieties on the basis of the organization of work on the farm, avai-

lability of equipment, weather conditions, etc.

For instance in Zone III, it is certainly advisable to sow a short duration
variety at the end of June inctead of hurrying land preparation to sow a medium
duration variety under less than optimum conditions at the beginning of June. The
possibility of growing 2 crops @ year could also be considered.
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In Zone II, the advantage of medium duration varieties is that they make it
possible to undertake land preparation activities, se.ding and harvest under favour-
able conditions at the beginning and at the end of the rainy season.

Screening for “Stained Grain®

A study conducted in 1982 showed that "stained grain® had considerable effect
on yield at least when there was a large number of grains affected.

Screening results of trial IURYN 1981, conducted in [Eouake in 1982 are presen-
ted below.

One hundred grains of each variety were examined in 2 replications and the
number of stained grains was recorded.

Varieties X Stained grains Varieties X Stained grains
Seratus Walam 57 B 2493-KN-10-1-1-1 32
IR 9671-1-4-6-8 S5 IR 5931-110-1 30
IR 52 51 IR 9101-124-1 30
B 733C-167-3-2 47 ITA 117 27
IR 6115-1-1 46 ITA 235 25
IR 4505-4-1-2 45 IR 9782-111-2~1-2 24
UPL RI-3 39 IR 3646-8-1-2 22
Sein Talay 37 IR 6023-10-1-1 18
CR 165-5021-207 37 BPI RI-é 11
UPL RI-5 34 ITA 225 11
IR 43 32 ITA 118 9

IR 5260-1 32 ITA 116 é
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SPECIAL RESEARCH PROJECT FOR DEEP WATER
AND FLOATING RICE, MOPTI, MALI

The broad cbjective of deep water and floating rice research project at Mopti
in Hali is to develop improved varieties and cultural practices in the form of pro-
duction packages which are adapted to the West African environment and can profita-
bly enhance farmers’ yields.

The emphasis has been on adaptive research comprising programmes in varietal
improvement, agronomy, weed control, entomology and research extensioin on farmers’
fields.
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Fig. 1: FLOOD FLUCTUATIONS OF RIVER EANI IN MOPTI ( Source: Escale Company)
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During the year, rainfall of 238.7 mm was recorded as against 441.7 mm, the
average for the previous twelve years. This represents a 48X decrease on the ave-
rage and 37X decrease when compared with the previous year. The months of July and
August, the «crucial period for sowing ard crop establishment, saw little rain.
There were 38 and 51X reductions in precipitation for the two months respectively,
when compared with the previous 12-year average.

Monthly records of the depth of the river showed that there was a reduction in
the volume of water from river Bani which floods polders at the Station and Mopti
South. (Fig. 1). Other polders outside Mopti in DOperation Rir fields such as
Bougoula and Sofara where the Station carries out on-farm trials were equally affec-
ted.

Host of the experiments attempted in 1982 failed due to inadequate rainfall
during or after sowing or due to inadequate flooding. Sowing was done from late
June to second week of August depending on elevation and type of experiment. Some
experiments failed at germination stage, some at seedling stage while others failed
at reproductive stage. Attempts were made to irrigate some important experiments
particularly breeding materials without =atisfactory results. Some experiments were
replanted without success.

In order to protect experiments and experimental materials from severe drought
and or inadequate flooding that may occur in future, certain remedial measures have
been taken:

In case of severe drought at germination or seedling stages, sprinkler irriga-
tion will be used. Water for sprinkler irrigation will be supplied by canal through
mobile pumps. Two lister pumps of 0.0283 wml3/s which are already available at the
Station will be used for this purpose. Pipes are also available while 20 sprinklers
are being procured for possible use in 1983.

In case of inadequate flooding or severe drought, a bigger pump will be used to
soak or flood the experimental fields as needed. A 10 HP pump with 150 m3/h dis-
charge capacity is being procured for possible use in 1983. The pump will be mobile
and mounted on a cart to be drown by tractor. If necessary, the pump will be used
to draw water from [&ani River to {111 the canals. It can also be used to soak or
flood the polders by drawing water from the canals. A tractor 1s also being pro-
cured for the purpose. Flooding by irrigation would be wused only to protect the
breeding materials and important experiments.

In order to control water in polders efficiently, sluice gates for entry and
exit of water have been renovated or reinforced. Kegular maintenance wmeasures for
the gates have been taken to stop leakage of water.
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SPECIAL RESEARCH PROJECT FOR IRRIGATED RICE
RICHARD TOLL - SENEGAL

Varietal Improvement

A trial was conducted to identify, with particular reference to yield and life
cycle, short and medium duration varieties most adapted to local conditions. Twenty-
two varieties were tested with IR B8 as the control. Resuits (Table 35) showed BR
161-26-54 as the highest yielder. A few other varieties also performed well.

Table 35 Grain yields and Duration of some Varieties
in the Wet Season, 1982 at Richard-Toll.

Yield Duration

Varieties kg/ha (days)
BR 161-2R-54 8330 128
PR 103-190-r35-2874 7667 135
IaA 232 (PM) 7667 127
BP TRI-1 7460 122
RAJENDRA DAHNA 7367 127
GW 170 7233 119
PNR 24-263 7067 125
Bk 7-73 7067 117

IR 2071-485-3-5-4-3 6800 120
BR 51-91-6 6667 115
PAU MUTI-40-4-1-IRF-504 6667 130

IR 8 6633 127
LSD (5%) 901

Agronomy

Results obtained from a study of tiho pffect of NPK fertilizer on rice yield
during the cold dry season (Table 36) showed that phosphorus application to the
nursery improved plant growth considerably and subsequently resulted in high grain
yield. The combinations of 130-100-100 and 130-100-0 NPK produced the highest
yields while K application had no effect on yield.

Table 36 Effect of NFF 1in the Nursery on Grain
Yield of KH-992 sn the Cold Dry Sea:zon,
1981/82 1n Richard-Toll.

Yield
N-F-K kg/ha
0--0-0 6500
0-100-0 7190
0-0-100 6650
0-100-100 7790
130-0-0 6860
130-100-0 8390
130-0-100 7190
130-100-100 8540

The effect of seeding and fertilizer application methods on irrigated rice
growth was studied during the cold dry season. Using rice vr.-iety KH~998, fertili-
zer ( 120 kg N/ha, 60 kg F/ha and 60 kg K/ha) was applied as follows:



(1) deep ploughing-in of NPK by a power tiller before transplanting;

(2) surface ploughing-in before transplanting; and

(3) application of P and K before transplanting and split application of N as

40X of the dose at 10 days after transplanting, 30% at maximum tillering
and 30X at panicle initiation. (Transplanting was done using the modified
dapog seedlings (broadcastable seedlings)).

Roots of broadcast seedlings were longer than those of seedlings from the tradi-
tional nursery at different growth stages, but differences were cignificant only at
55 DAT. Broadcast seedlings flowered 7 days before those from the traditional nurse-
ry. Roots of rice plants in plots where fertilizer was deeply ploughed in or applied
in split application were longer than those of plants in plots with surface plou-
ghing-in.

Table 37: Effect of Seeding and Method of Fertilizer
Application on Grain Yield uf KH-998 in the
Cold Dry Season, 1981/82 at Richard-Toll.

Yields (kg/ha)

Methods TN &S Means

Deep ploughing in 4263 7363 5788

Surface ploughing in 4300 4488 4394

Split N 3713 5638 4675
raditional nursery

T
Broadcast seedlings

The leaf area index (LAI) of broadcast seedlings was higher than that of the
traditional nursery at &9 DAT. Regardless of the method of fertilizer application,
broadcast seedlings produced more fertile tillers than seedlings from the tradi-
tional nursery. Plants from broadcast seedlings significantly outyielded those from
the traditional nursery (Table 37).

Table 38: Table 39:
Effect of Seeding Rate on Grain Yield Effect of Nitrogen on Grain Yield
of Direct Seeded IR 3941-84-2-2-2 of Direct Seeded IR 3941-84-2-2-2
Seed rate Yield Doses of N Yield
kg/ha kg/ha kg/ha kg/ha
80 3118 0 1922
100 4140 80 2727
120 4966 100 £158
140 4554 120 £11?
140 5304
160 £270

Results of this study indicated that during the cold season, plant: from broad-
cast seedlings were wmore adaptable to cold than those from traditional nursery.

Results obtained from a similar study during the wet season differed from those
of the cold season. Differences 1n the effect of seeding and method of fertilizer
application on worphological characters were not significant. There was a signifi-
cant interaction between seeding and fertilizer application methods on yield.

A study of seeding rates and nitrogen doses in direct seeded rice was conducted
with rice variety IR 3941-84-2-2-2 using four seeding rates (80, 100, 120, and 140
kg/ha) and six nitrogen doses (0, 80, 100, 120 and 140 kg N/ha). The results showed
the optimum seeding rate to be 120 kg/ha (Table 38).

The application of 0 and 80 kg N/ha gave significantly less yields than other
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doses (Table 39). Application of 120, 140 and 160 kg N/ha, significantly increased
plant height. However high doses of N delayed maturity. Results of the effect of
increased nitrogen doses in direct seeding using three improved varieties (IR 3941-
86-2-2-2 with short and slender straws, Tatsumimochi which is an improved Japonica
type with short and strong straws, and KN-1h-350 with tall straws) showed signifi-
cant increases in grain yield with increasing N doses up to 160 kg N/ha.

The best response was from Tatsumimochi, followed by IRk 3941-B46-2-2-2. These
preliminary results showed that varieties with short, strong straws had the best
response to increasing nitrogen doses. Varieties with tall straws lodged easily
when nitrogen is applied at the rate of 120 kg N/ha and above.

Agropedology

Results of a long-term NPK fertilization trial on vertisols (Table 40) indica-
ted that! these soils are not fertile enough as shown by the gradual decrease in
paddy yields over the seasons; nitrogen is important in obtaining high yields; and
phosphorus is very important during the third cropping season.

Table 40: Efrect of Long Term NPK Frtilizer on Rice Yield
in an Intensive Rice-rice System on Vertisol.

Grain Yields (kg/ha)

N-F-K 1981 Wet 1982 Hot Dry 1982 Wet
kg/ha Season Season Season
0-0-0- 1900 1500 1000
0-60-0 2500 2200 2200
0-0~-60 2000 1300 1200
0-60-60 2000 1800 2100
130-0-0 5400 4300 3000
130-60-0 5900 5400 4200
130-0-40 5300 5700 2900
130-60-60 6300 6100 4900

With the hydromorphic soils (Table 41) there was a drop in fertility of the
soils in the third cropping season which was improved by ploughing in of rice straw.
The application of nitrogen greatly increased grain yield. A mincr effect of phos-
phorus was observed from the first season ac well as little interaction among N, F
and K.

Table 41: Effect of NPK Fertilizer on Rice Yield in an
Intensive Rice-rice System on Hydromorphic Soil

Grain Yields (kg/ha)

N-P-K 1981 Wet 1982 Hot Dry 1982 Wet
kg/ha Seasan Season Season
0~0-0 1500 1900 1700
0-60-0 2900 2300 2200
0-0~-60 2000 1900 1800
0-60-60 2400 2300 2800
130-0-0 6000 7900 4500
130-60-0 5500 6000 3800
130-0-40 4600 5700 4000
130-60-60 5300 9000 4300
465-30-30 + Straw 4400 5300 4900
130-60-60 + Straw 6200 8300 5500

The effect of mineral nitrogen fertilizer in the presence of compost on irriga-
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ted rice yield was studied to find out how harvest residues can partially substitute
for inorganic nitrogenous fertilizer and improve the organic matter content of the
soil. The experiments were conducted during the 1981 hot dry and wet seasons, and
1982 hot dry season. Results obtained during the second and third seasons (Table
42) confirmed the positive effect of compost on rice vyield especially at the low
level of N (40 kg N/ha) application.

The best nitrogen and compost combinations are 90 kg N/ha + 5 tannes of com-
post/ha, and 60 kg N/ha + 10 tonnes of compost/ha.

Table 42! Effect of Nitrogen and Compost on Grain Yield
fkg/ha) of Rice Variety JAYA on Vertisol.

Dosec of N Tonnes of Compost./ha
kg/ha 0 10 20
1981 Wet Season
0 2700 4200 3700
60 5400 6900 46300
120 7400 8500 8300
180 10400 9800 9700
1982 Hot Dry Season
0 3000 3800 2800
460 5000 5800 5900
120 5900 6800 56900
180 7700 7600 8000

A study of the effect of different water regimes on water intake and yield
response to compost and minersl nitrogen application was undertaken.

The irrigation systems used were as follows:

- continuous flooding with 5 cm water depth (W1)

- field capacity throughout growing ceason (W2)

- field capacity during wvegetative phase and flooding during reproductive

phase (W3)

- flooding during wvegetative phase and field capacity during reproductive

phace (W4).

Nitrogen was applied in 3 split (50%, 25% and 25, one day before transplant-
ing, at tillering and at panicle initiation respectively}. Compost was added at the
rate of 15 t/ha. Fhosphorus and potassium were applied 1n the form of triple super
phocphate (46% F205) and KC1 (60% K20) at the rate of 40 kg/ha each. Twenty-one day
old seedlings of variety Kwan She Shung (KSS) were transplanted at a spacing of 20 x
20 cm.

Table 43: Effect of Water Regime on Water Requirement on
Verticsol and Hydromorphic Sotl 1n the Warm
Dry Seacon.

Water regquirement (mm)

Vertisol Hydromorphic
Continuous flooding 1333 1546
Field capacity (FC) 599 759
FC + flocoding 1132 980
Flooding + FC 1117 1185

kegardless of the type of irrigation, the water intake response curve was sig-
moidal. There were variations at the different growth stages with the maximum occur-
ring at panicle initiation and flowering stages (33 to 45X of total requirement in
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vertisol and 25 to 26% in hydromorphic soil depending on the water regime). Table 43
shows the effect of water regime on water requirement. On vertisol, compost applica-
tion resulted in a slight increase in the quantity of water by 16%, 12%, 172 and 4%
in treatments W1, W2, W3 and W4 respectively.

Weed Control

IN a study of methods of land preparation and the effect of herbicides on weed
development in rice plots at Fanaye, the herhicide Glyphosate was tested in combina-
tion with up to 3 runs of a rotovator.

The main weed species were Cyperus difformic, Cyperus rotundus, C(Cyperus sp. and
Eclipta prostrata. Sedges were dominant especially in plots with or without minimum
land preparation. The treatments did not produce any significant differences in the
dry weights of weeds nor in grain yields.

With direct seeded rice (Table 44) hand weeding and the use of a rotary tiller
produced a significant increase in grain yield. Two runs of the rotary tiller follo-
wed by hand weeding produced yielde comparable to those obtained from two hand
weedings.

The main weed species encountered in this trial were Ammania guriculata,
Cyperus iris, Echinochloa colona, and the prominent weeds were Jussiaea erecta and
J. Perennis.

Table 44: Effect of Rotary Tiller With or Without Hand Weeding
on Direct Seeded Rice.

Grain Straw Number of
Treatments kg/ha kg/ha tillers/m2
Control 1199 5340 178
2 Hand weedings (HW) at 3 and 6 WAS 4369 6140 375
1 Rotary tiller + HW at 3 WAS 2596 5740 300
2 Rotary tillers at 3 and & WAS 2002 5460 272
2 RT + 2 HW at 3 and 6 WAS 4253 6120 419
cV () 29 11 16

Table 45: Effectiveness of Furadan 3G :in Control of Stemborers

Percent infested stems

Without With Borers/ Yield
DAS borers borers 10 hills kg/ha
10 3.9 5.5 6.4 8500
30 3.5 5.1 5.4 2400
50 4,3 4.0 4,4 9950
70 5.5 5.0 7.8 9250
Control 7.9 10.9 11.6 8550
LSD (5%) 3.8 4.8 610
cV %) 19 22 9
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Entomology
The frequency of application of Furadan 3G for the control of Stemborers was

investigated. The experiment was planted sequentially and repeated five times in
order to obtain comparative information on stemborer infestation in relation to time
of planting .

Results obtained showed that the first crop (November 1981 - July 1982) had
very lov incidence of stemborers. The leve: of attack ranged from 0.4 to 1.3%. There
was however, a progressive increase in the level of stemborer attack on subsequent
crops. Results of the fourth experiment are presented in Table 45. Early applica-
tion of Furadan 3G significantly reduced percentage infested stems with and without
borers. The numbers of borers inhabiting the stems were also reduced. Yields were
generally high. The highest yield (9950 kg/ha) was obtained with Furadan 3G applied
at 50 days after sowing (DAS).

Studies on population dynamics of rice stemborers were confined to actual pre-
sence of borers in the rice fields. kResults (Fig.2) showed that rice crops planted
between November and March could escape from barer damage almost completely. An
experiment planted in July was most heavily attacked by stemborers. Infestation
started 30 days after transplanting and reached peak population between 72 and 86
days after transplanting. It is possible, therefore, to avoid stemborer attack
through manipulation of planting dates.

Infestation by Maliarpha separatella, which 1s the predominant stemborer star-
ted in the month of June (Fig. 3) and progressively increased. Fupation occurred in
July and extended to November. Although generations overlapped considerably, it
seemed that two major generations existed between the months of June and November.

Short and medium duration varieties nominated for the coordinated irrigated
trials were subjected to evaluation for their reactions to stemborer infestation.

Results (Tables 46 and 47) indicate that there was no clear cut distinction in
the reactions of tested varieties.

Table 46: Evaluation of Short Duration Irrigated Rice
Varieties for Reaction to Stemborers, 1981.

Percent infested stems

Without With Borers/
Varieties borers borers 10 hills
BR 13-47-3 10.C 12.9 13.5
IR 1529-430-3 7.1 10.7 13.0
IR 9872-144-3-3-3 5.1 3.4 7.7
IR 40 6.7 10.0 14.5
TOS 4488 9.7 12.3 13.0
RASHT 448 10.6 12.1 14.7
C 22 8.4 11.5 13.7
75-4830 6.9 20.2 23.2
IET 4247 6.4 9.6 14.0
B 2340-8-9-5 5.7 15.1 18.2
84312 7.3 13.9 17.2
KN 1h-361-1-8-4 13.8 12.7 14.2
IR 2823-399-5-6 4,2 8.2 10.5

LSD (5X)
cvV (0
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Table 47: Evaluation of Medium Duration Irrigated Rice
Varieties for Reaction to Stemborers

Fercent infested stems

Without With Borers/
Varieties borers borers 10 hills
B 541b-PN-585-3-1 8.3 11.7 14,2
BR 51-46-5 6.5 11.1 12.7
BR 51-91-6 5.6 7.7 8.7
BR 51-319-9 6.0 8.3 10.0
BW 170 9.8 14,4 19.0
FH 109 5.4 5.0 6.2
IET 6496 2.1 7.0 8.2
Improved Mahcsuri 6.5 10.0 11.7
IR 2071-586-5-4-3 6.4 7.1 6.5
IR 3273-P339-2 7.4 11.1 14.0
IR 4442-145-1-3-2 4.9 6.6 8.0
ITA 230 5.7 11.3 13.5
ITA 232 7.9 15.1 19.5
Vijaya (selection) 3.8 5.3 6.5
LSD (5%) 5.2 5.9 1.1
cV (%) 24,7 24.1 22,9

Farmers’ Field Trials

A total of 15 farmers participated in an Urea super granule trial in the 1982
hot dry season but only B furnished reliable results. Statistical analysis showed
that the variances were not homogeneous among the B farmers and so, the farmers were
divided into two groups, the first made up of 5 farmers, the other comprising 3
farmers. For both groups, supergranule treatments topped in yield, followed by two
urea treatments applied in three split doses (Table 48).

Table 48: Results of SCU Trials in the Hot Dry Season 1982

Group . Group 2

Yield Yield
Treatments kg/ha Treatments kg/ha
S 172 8689 S 172 8995
S 86 7551 S Bé 7130
u 172 7549 U 172 6971
U 86 6278 U 86 5431
U 120 5534 U 120 4718
Control 3800 Control 3638
CV (%) 11.4 cV () 28.0

Further analysis showed that when fertilizers are subsidized, U 172 is less
economical than § B6 because of the higher cost of application.

The results of tne tricis at Fanaye are shown in Table 49. These results show-
ed that it is possible to save 50% nitrogen particularly at high doses. It is abso-
lutely necessary to proviue simple mechanical application equipment to enable
farmers accept this technology.
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Table 49 Results of SCU Trials in the Hot Dry Season at Fanaye

Yield Yield
Treatments kg/ha Treatments kg/ha
S 290 10854 U 290 9538
S 232 10267 U 232 7958
S 174 8384 U 174 7128
S 116 7027 U 116 5346
S 58 4427 U ss 3929

The results of variety irials (Table 50) showed that on the average, IKP remain-
ed the best variety followed by IR 3941-86-2-2-2 and Sri Halaysia. Under good mana-
gement conditions these two varieties produced the highest yields while IKP gave the
best “minimum* yield under unfavourable cultivation conditions. The two Japanese
varieties, particularly Yoseshiro, have very short duration and suffered extensive
bird damage at maturity.

Table 50! Results of Varietal Trials at Nianga in the Hot Dry Season, 1982

Average Lowest Highest Number of

Varieties Duration yield yield yield + farmers

(days) kg/ha kg/ha kg/ha involved
KSS 105 4794 1671 7797 14
IKP 116 6364 4293 9191 13
Yoneshiro 80 2830 1929 3469 5
Tatsumimochi 96 3825 2553 6514 8
¥N 1h-350 119 4109 2615 6064 10
IR 3941-84-2-2-2 117 5564 2771 9242 14
Sri Halaysia 131 5412 3190 9219 11
Farmers’ plot (IKP) 5812 3173 7234

Jaya and Sri Malaysia both gave the best yields for the first two sowing dates.
On the other hand, KH-998, BG 90-2, IR 2823-399-44-7 and IR 3941-86-2-2-2 gave high
yields for the third sowing date (Table 51). KSS ard Tatsumimochi produced low
yields at all the three sowing dates.

Table 51. Yields (kg/ha) of Varieties on Farmers’ fields at
Three Sowing Dates in the Hot Dry Season at Nianga

Sowing dates

Varieties 28/7/82 12/8/82 26/8/82
Sri Malaysia 6105 5342 3983
Jaya 5532 6118 2478
IR 3941-86-2-2-2 4304 3833 5590
KH-998 4171 3521 5945
IR 2823-399-46-7 4102 4522 5491
KSS 3697 28346 3530
BG 90-2 3527 5102 5935

Tatsumimochi 2115 3093 3288
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Table 52; Results of Moist Hot Season Variety
Trial at Ndiaye, 1982.

Sowing Duration Yield
date Varieties (days) kg/ha
27/8 IR 2823-399-66-7 111 7010
KSS 98 6494
IKP 105 6018
BG 90-2 113 5800
KH-998 108 5582
Sri Malaysia 119 5233
KN 1h-350 103 5100
Tatsumimochi 87 kird damaged
9/9 Tatsumimochi 92 6851
KSS 113 2806
17/9 Tatsumimochi 95 5608

Results of the variety trial conducted in the Delta area are shown in Table 52.
Among the varieties tested, those that need further confirmation are Sri Malaysia,
IR 2823-399-6-7, BG 90-2, KH-998 and IR 3941-84-"-2-2,

Table 53: Effect of NPK on Grain Yield in
the Hot Dry Season, 1982.

Niangg_ Haere Lao

NFK Yield NFK Yield
Dose kg/ha Dose kg/ha
22 7756 220 7973
212 7732 202 7891
211 7604 211 7618
222 7519 222 7600
202 7485 212 6940
22 7154 221 6666
200 6923 110 6293
111 5707 200 6188
112 5427 112 6070
110 5550 121 5979
122 5448 122 5827
101 5409 101 5458
121 5316 111 5256
011 2354 000 3205
022 2281 011 3093
000 2280 022 2179
LSD (5%) 708 Lsd (5%) 1170
CV (%) 15.7 Cv (%) 22.7

The following formulations and NPK fertilizer doses were used in an NPK trial
in the hot dry season of 1982:



000 = 0-0-0 200 = 240-0-0 110 = 120-48-0 220 = 240-94-0

011 = 0-48-40 101 = 120-0-40 111 = 120-48-40 121 = 120-96-40
211 = 240-48-40 221 = 240-96-40 022 = 0-96-80 112 = 120-48-80
122 = 120-96-80 202 = 240-0-80 212 = 240-48-80 222 = 240-94-80

Twelve farmers conducted trials in the large plots in the Midéle Valley
(Nianga), and 10 farmers in the small plots at Haere Lao. Results obtained in the
two trials are presented in Table &3.

Nitrogen application produced =ignificant positive effect on grain yield.
Economic analysis of the fertilizer formulations showed that when fertilizers are
subsidized, the 220 formulation gives the highest gross profit of 261,539 CFA at
Nianga and 225,077 CFA at Haere Lac.

Results obtained in the NPK trials in the 1982 hot wet season showed that dou-
ble doses of N (240 kg N/ha) in general gave higher yields compared with single
doses (120 kg N/ha). Significant effects of P and K were cbserved.

The 1982 NFK trials therefore confirmed results obtained in previous years.,
There was a greater response to nitrogen in the hot dry season. The subsidy policy
is one of the most important factors to be considered in making recommendations for
fertilizer formulations. The nitrogen in ammonium phosphate can be substituted with
nitrogen from urea, thus making it possible to separate the N and P application
operations. The current practice among farmers is to apply ammonium phosphate 7 to
10 days after sowing or transplanting. This evidently makes the application of P20S
less profitable.

Azolla Project
An evaluation of Azolla pinnata on rice yield with and without inorganic nitro-
gen, made during the 1982 hot dry and wet seasons, had the following treatments:
1) Control (no nitrogen);
2) 120 kg N/ha (50% during transplanting, 25% during tillering and 25X at
panicle initiation;
3} 1 Azolla crop ploughed in before transplanting (40 t/ha);
4) 2 Azolla crops ploughed in before transplanting (40 t/ha);
5) Z Azolla crops ploughed in before transplanting and a 3rd azolla crop not
ploughed 1n after transplanting;
6) 60 kg N/ha (urea) during transplanting and an Azolla crop, seeded after
transplanting rice and not ploughed in;
7) 2 Azolla crops ploughed in before transplanting and 640 kg N/ha (urea)
anplied during tillering and panicle initiation;
8) 2 Azolla crope ploughed in before transplanting and 30 kg N/ha (urea)
during tillering;
9) 2 Azolla crops plougheg in before transplanting and 30 kg N/ha (urea) at
panicle initiation;
10} Same treatment as in 8), plus a 3rd Azolla crop, seeded after transplant-
ing rice and not ploughed in.

Some designations in Tables 54 and 55 are explained as follows!
Azolla I = One Azolla crop ploughed in before transplanting.
Azolla II = Tuo Azolla crops ploughed in before transplanting.
Azolla III = One Azolla crop, not ploughed in, after transplanting.
60kg N/ha = Urea applied as basal dressing before transplanting.
30A = 30 kg N/ha Urea applied at tillering.

30B = 30 kg N/ha Urea applied at panicle initiation.
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Table 54: Effect of Azolla on Yield (kg/ha) of I Kong Pao
in the Hot Dry and Wet Seasons, 1982 at Fanaye.

Treatments Dry Wet Yield
season season Mean index
Control (no N) 1883 3028 2455 100
120 kg N/ha Urea 6025 7295 6660 221
Azolla I 2635 4893 3764 153
Azolla II 2299 6043 4171 170
Azolla II + Azolla III 3347 7392 5319 217
60 kg N/ha Urea + Azolla III 2531 5190 38460 157
Azolla II + 30A + 30B 5908 7205 6556 267
Azolla II + 30A 3499 6521 501¢ 204
Azolla II + 30K 4987 6495 5741 234
Azolla II + Azolla III + 30A 3508 7625 5545 227
Standard error 475 434
CV (%) 20.5 11.1

Table 55: Effect of Azolla and Inorganic Nitrogen on Rice Yield.

1981/82 1982 1982
cold hot hot
Spacing dry dry wet yield

Treatments cm) season 5e3s0n season Hean index
Control (no N) 20x20 2324 1699 3217 2413 100
60 kg N/ha 20x20 4201 5417 4642 4760 197
60 kg N/ha 40x10 5654 5151 6369 5725 237
Azolla I + 30 kg N/ha 20x20 3309 5624 4934 4622 191
Azolla I + 30 kg N/ha 40x10 4900 4792 5344 5345 221
Azolla I + 2 Azolla 20x20 3508 5310 4580 4446 185
Azolla I + 2 Azolla 40x10 4107 5106 6861 5358 222
Azolla I + 2Azolla 40x10 4458 53L0 6501 5436 225
120 kg N/ha 20x20 5906 8223 5310 6815 282
120 kg N/ha 40x10 722 7725 8229 7727 320
Standard error 490 372 4469
CV (%) 16.9 10.8 11,4

The current results (Table 54) confirm previous results as follows:

The combination of 50X Azolla nitrogen + 50Z Urea nitrogen produced yields
equal to those obtained with the application of 100X Urea nitrogen. This
is exemplified in treatwment 7) compared with treatment 2). In both cases,
there was 1802 increase in yield compared with control during the two
seasons.

Interesting results, but less promising, were obtained with treatments 8)
and 9) which combined the ploughing in of 2 Azolla crops before transplant-
ing with the application of 30 kg N/ha (urea) either at tillering or
panicle initiation.

A comparative study of the effect of azolla and inorganic fertilizer on rice
yield (variety IKP) and effect of spacing on azolla growth was conducted in Fanaye.
The treatments were as follows:

1)
2)

3)

Control (without urea or azolla at spacing of 20 x 20 cwm);
Split application 60 kg N/ha (1/3 + 1/3 + 1/3) with spacing of 20 x 20 cw;
Same as treatment 2) but with spacing of 40 x 10cm;
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4) 1 Azolla crop (20tons of fresh matter per hectare) ploughed in before
transplanting + 30 kg N/ha (1/3 + 1/3 + 1/3) and spacing of 20 x 20cm;
5) Same as treatment 4) but with spacing of 40 x 10cm;
4) 1 Azolla crop ploughed in before transplanting + 2 crops seeded and
ploughed in successively after complete coverage of plot with spacing of
20 x 20cm;
7) Same as treatment 6) but with spacing of 40 x 10cm;
8) 1 Azolla crop ploughed in before transplanting + 2 crops ploughed in after
transplanting with spacing of 20 x 20 cm;
9) 120 kg N/ha (1/2 + 1/4 + 1/4) and with spacing of 20 x 20 cm;
10) Same as in treatment 9) but with spacing of 40 x 10 cm.

The Azolla crops were seeded at the rate of 0.2 kg/m2. Specific fertilization,
made up of 15 kg F205/ha (in the form of triple super phosphate) in 3 equal applica-
tions with 10-day intervals, was uced for each azolla crop.

The results presented in Table 55 showed that there was no effect of spacing oa
the rate of growth of azolla crop. At a spacing of 20 x 20 cm treatments 2, 4 and &
did not produce significantly different effects on vield but these were superior to
the control except during the 1981/82 cold season when azolla application (treat-
ments 2 and 4) gave significantly lower yield than the application of &40 kg N/ha
only.

There is indication from these results that application of about 40 t/ha of
azolla produced the same effect as the application of 30 kg N/ha. On the average
the 40 x 10 cm spacing gave significantly higher grain yield than the 20 x 20 cm
spacing. At the spacing of 40 x 10 cm treatments 3, 5 7 and 8 (wet season and hot
dry season) did not produce significantly different effects on yield but these were
signficiantly superior to the control. In the cold dry season the use of azolla
alone produced significantly lower yield than the application of 60 kg N/ha alone.

From the results of the Azolla trials presented in this report, it can be con-
cluded that azolla can grow in the hot and dry Sahelian as well as in the wet tropi-
cal zone, provided that wmoisture is available to conserve it throughout the year and
that when used as an organic nitrogen fertilizer can substitute in an appreciable
proportion inorganic nitrogen fertilizer such as urea.

It wmust be pointed out that the successful production of Azolla requires phos-
phorus fertilizer and that the ploughing in and harvesting of Azolla is time consu-
ming and labour intensive. Also once the Azolla is fully established in the field,
it is very difficult to control its spread.
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SPECIAL RESEARCH PROJECT ON MANGROVE SWAMF RICE
ROKUPR, SIERRA LEONE

The principal objective of WARDA‘s Special Kesearch Froject on Mangrove Swamp
Rice, Rokupr, is to develop, in collaboration with national programmes, new techno-
logy at the farm level for the small scale rice farmers of the mangrove swamp in
West Africa. In order to meet the above objective, the programme of activities in
1982 included:

a) Approximately 100 research trials conducted at the Rice Research Station,

Rokupr, and on farmers’ fields along the Scarcies in saline areas at
Kiabanka and Moribaia, and at Rotifunk in southern Sierra Leone;

b) A socio-economic survey of mangrove suwamp farmers in Guinea;

€) Adaptive trials along the Scarcies of packages of technology developed by
the project;

d) Training of young scientists and technicians from national programmes on
rice research methodologies; and participating in training of technicians
in courses related to rice production, e.g. rice seed multiplication
courses in Sierra Leone;

e) Collaborative adaptive research with scientists of national prog: ames and
rural development agencies, e.g. Integrated Agricultural Development
Projects (IADPs) and Adaptive Crop KResearch and Extension (ACKE) in Sierra
Leone, and Freedom From Hunger Campaign (FFHC) in the Gambia.

Varietal Improvement

Materials introduced and screened in the initial evaluation trial during 1982
were all obtained through IRTP and comprised 94 lines from the 4th IFLRON-L (1981),
27 lines from the 6th IRSATON (1981), and 10 lines from the Acid Sulphate Soils
Screening Set. From the IRLRON-L trials, lines suitable for Guinea [issau and Sou-
thern Senegal were selected. These include: G(922C-Mr-118, BR 111-140-1-1, BR 50-90-
2, IR 4829-89-2, CR 1030, IR 13419-113-1, IR 10781-143-2-3, IR 10781-75-3-2-2, IR
13564-95-1, IR 19431-72-2, IR 5857-64-1E-1~4, 7-CANUTO, IR 17494-32-2-2-1-3, IR
11288-8-B-288-1, IR 11388-B-B-445-1, IR 14753-86-2, BK 51-91-4, IR 19256-88-1, IR
13358-16-3-2 and BKN 6990-43. Most of the selections were short statured with short
growing period.

The materials from the IRSATON were planted on 3 tidal site and evaluated for
ability to withstand tidal inundation at Kokupr, Sierra Leone. All the lines showed
poor adaptation to tidal conditions as compared to local check materials and most
died during the vegetative phase.

As a continuation of the testing of varieties selected in previous seasons, a
number of observational yield trials, replicated yield trials and farmers’ field
trials, were conducted during 1982.

Observational Yield Trials (0YT)

(a) Performance of Short Duration Varieties in Associated Swamp:

The sixty wvarieties tested, which ranged in duration from two weeks to a few
days shorter than ROK 5, were selections from 1979 and 1980 IRLKONs. The trial cite
was a swamp edge of low natural fertility with marked iron toxicity problems. A
basal application of 20 kg P20S5/ha was given and 40 kg N/ha was injected 3 weeks
after transplanting.

A further 10 varieties were selected on the basis of their appearance in the
field. The durations (93 to 103 days) of the selections were shorter than KOK 5§
(106 days to 50X flowering), several of them by margins of over two weeks. Their
earliness coupled with their short stature (71 to 116 cm) suggests these materials
for use in non-tidal swamps in the short rainy season areas of northern Guinea
Bissau and southern Senegal. The yield also ranged between 2.6 - 3.9 kg/ha. These
include Kau 2036, Kau 2037, IR 9784-142-1-3-2, IR 13240-6-3-3-b, IR 8608-82-1-3-1-3,
IR 3404-23, IR 9846-2-3-2, B 9810-51-35-1, [ 2340-4-7-1 and IR 9675-Sel.
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(b) Performance of Medium Duration Rice Varieties in Associated Swamp.

Fifty-one lines, mostly selected from 1980 IRLRON, were tested against ROK 5 on
an iron toxic associated swamp site. Fertilizer application was the same as for the
previous trial.

Tuelve varieties which outyilded their adjacent ROK 5 plots were selected as
well as a further eight varieties which had good appearance in the field. These
selections ranged from 105 to 119 days to 5uX flowering and were about two weeks
longer in duration than ROK S. They were all short statured, 75 to 119 cm tall.
They are therefore most suited for shallow flooded swamps in areas with long rainy
season. Varieties selected for yield ranging from 1.8 to 3.4 metric tons/ha are!

IR 10781-175-1 (2.6) BR 51-446-3 (3.4) IR 14753-120-3 (2.4)
IR 9852-53-2 (2.9) IR B192-242-3-2-1 (2.7) IR B192-166-2-2-3 (3.3)
IR 13358-16-3-2 (3.4) PANKAJ (2.1) IR 13358-73-1-1 (3.1)
IR 4570-83-3-3-2 (1.8)  INTAN (3.1) BKN 7022-10-1-4 (2.3)

Those selected for phenotipic acceptability are:
RATNAGIRI 9-5-3-2 (IET 46493) (3.2)
IR 14432-2-2 (2.2) RO 15 (2.2) IR 13146-41-3 (2.1)
IR 4683-54-2-2-3 (1.4) IR 9288-B-B-244-2 (2.2) BW 78-7 (3.0)
IR 4683-54-2-2-3 (1.6) IR 9288-B-B-244-2 (2.2) BW 78-7 (3.0)
RP 975-109-2 (IET 5456) (3.1)

(c) Performance of Medium Duration Varieties in Tidal Swamp:

Forty-one entries, selected mainly from 1979 and 1980 IRLRONs on the basis of
intermediate height, were tested without fertilizer.on a site subject to deep tidal
flooding. The yields recorded for the trial were low with ROK § averaging 1514
kg/ha.

Replicated Yield Trials (RYT)

(@) Performance of Medium duration Varieties in Associated Grass Swamp:

The tuwo associated swamp RYTs both tested wmedium duration varieties, shorter
than and comparable in duration to ROK 5. Four-week old seedlings were transplan-
ted. A basal dressing of 20 kg F205/ha was given and 60 kg N/ha was injected as a
solution of urea at 20 cm depth 3 weeks after transplanting.

The results of the first trial are shown in Tables S4(a) and (b). The entries
included five varieties nominated for coordinated trials in 1982, namely: IR 3259-P5-
160-1, IR 4707-140-1-3, IR 2797-125-3-2-2-2-1, IK 4712-113-4-1-2 and IR 54677-17-3-1-
1, four varieties advanced from OYTs in 1981: Segon Mega, Setra, Herak and Lead
(7798); and the check variety, ROK S. ROK S5 significantly outyielded all other
entries (Table 56(b)). It is likely that its intermediate height and droopy growth
habit allowed it to compete more effectively with weeds than the short statured,
erect entries. IR 3259-PS5-160-1 showed immunity to blast while IR 4712-113-3-1-2
and IR 5677-17-3-1-1 showed low incidence of blast at the seedling stage.

(b) Performance of Medium Duration Rice Varieties under Tidal Swamp conditions

Eleven varieties were tested against ROK 5 in a RYT sited on tida) mangrove
swasp. The entries included 3 new varieties advanced from OYTs - Rahagia, Has 2401
(3627) and Lead (5411); 4 lines from the hybridization programme - ROHYE 4-WAR-1-1-1-
B-1, ROHYB 4-WAR-1-3-B-2, ROYB &-WAR-4-2-F-2 and ROHYE 15-LtR-3-3-B-2; and 4 varie-
ties which have performed consistently well in previous yeares - [Bali Crodak,
Djabon, Haji Haroun and Sentral Merah.

Blast incidence in the nursery was severe for all varieties and a shortage of
seedlings was experienced at transplanting. Subsequent crab damage and disease inci-
dence resulted in the elimination of varieties Djabon, Bali1 Grodak and Lead (5411)
fros the trials. Yield and other characteristics of the remaining varieties are
shown in Tables 57(a) and (b).

The varieties were all poor from the point of view of blast tolerance with the
exception of Sentral Merah which showed some resistance. Poor blast tolerance
appears to be a problem in this duration category and it should be a priority to
identify more resistant varieties.
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Table 56(a): RYT of Medium Duration Varieties Associaied Swamp.

Tillers/m2 Effective No. of filled Sterility

Varieties tillers/n2 grains/ panicle (X)
ROK 5 182 179 82 24,1
IR 3259-P5-160-1 254 243 57 22.8
SEGON MEGA 215 215 74 27.3
IR 2797-125-3-2-2-2-1 270 237 55 20.2
SETRA 216 211 67 32.9
IR 5677-17-3-1-1 179 164 79 26.4
IR 4712-113-3-1-2 243 228 51 34.3
MERAK 195 186 81 31.3
LEAD (7798) 213 210 62 27.0
IR 4707-140-1-3 200 176 66 21.6
LSD ( p=0.05 ) 47 47 17 ns

Table S6(b): RYT of Medium Duration Varieties Associated Swamp.

1000 grain Height 50Z Flowering Yield
Varieties weight (q) (cm) ( DAS+ ) (kg/ha)
ROK 5 32.4 121 104 4674
IR 3259-P5-160-1 31.4 91 111 3824
SEGON MEGA 29.1 137 125 3561
IR 2797-125-3-2-2-2-1 26.6 a8 +99 3409
SETRA 29.8 153 127 3261
IR 5677-17-3-1-1 28.3 115 123 3200
IR 4712-113-3-1-2 29.3 93 101 2780
MERAK 25.4 166 123 2713
LEAD (7798) 28.6 124 104 2561
IR 4707-140-1-3 27.9 82 95 2190
LSD ( p=0.05 ) 1.8 7 ns 770

Table 57(a): KYT of Medium Duration Varieties ~ Tidal Hangrove Swamp

Tillers/m2 Effective No. of filled Sterility

Varieties tillers/m2 grains/ panicle (X)
ROHYE 6-WAR-6-2-B-2 138 138 93 15.7
ROHYB 4-WAK-1-3-B-2 182 177 60 18.2
HAJTI HAROUN 158 153 82 11.4
ROHYE 15-WAR-3-3-B-2 149 141 70 13.1
MAS 2401 (3627) 189 189 63 18.6
SENTRAL MERAH 150 147 91 16.8
ROK 5 182 178 73 14.4
BAHAGIA 161 161 79 23.6
ROHYR 4-WAK-1-1-f-1 142 139 68 15.2
LSD ( p=0.05 ) 33 33 21 ns

cv %) 12 12 16 30.0
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Table 57(b): RYT of Medium Duration Varieties - Tidal Hangrove Swamp

1000 grain Height 50Z Flowering Yield
Varieties weight (g) (cm) ( DASt+ ) (kg/ha)
ROHYR 6-WAR-6-2-R-2 30.0 153 140 3185
ROHYR 4A-WAR-1-3-R-2 30.9 122 115 3089
HAJI HAROUN 28.0 133 125 2931
ROHYR 15-WAR-3-3-R-2 30.3 113 117 2907
MAS 2401 (3627) 27.7 128 137 2882
SENTRAL MERAH 27.7 149 141 2753
ROK 5 30.0 111 118 2605
BAHAGIA 25.2 128 138 2348
ROHYE A-WAR-1-1-[-1 30.4 111 116 1937
LSD ( p=0.05) 1.5 11 4 544
CV (%) 2.9 5 2 12

Table 58(a): RYT of Very Long Duration Varieties - Tidal Mangrove Swamp.

Tillers/m2 Effective No. of filled Sterility
Varieties tillers/m2 grains/ panicle X
ROK 10 132 129 158 8.4
HAUNG NYD B24-72 103 103 176 12.6
Pulut Rambutan 177 175 81 11.3
Kuatik Putih 148 146 107 9.3
Raden Jawa (Gundil) 152 150 89 6.5
CP 4 129 127 145 24.8
TOMA 112 (4914) 174 170 105 8.5
Hentong 175 171 79 8.6
Raminad Str. 3 150 148 94 5.9
Pukui Lang Sat 156 150 106 16.8
LSD ( p=0.05) 27 29 21 3.0

Table 58(b): RYT of Very Long Ouration Varieties - Tidal Hangrove Swamp.

1000 grain Height 50% Flowering Yield
Varieties weight (g) (cm) ( DAS+ ) (kg/ha?
ROK 10 21.9 165 147 4141
MAUNE NYO B24-72 20.2 162 152 3486
Pulut Rambutan 28.9 175 139 3428
Kuatik Putih 26.2 171 138 3266
Raden Jawa (Gundil) 25.2 174 148 3238
CP 4 20.3 163 149 3141
TOMA 112 (4914) 25.9 157 136 3100
Mentong 21.8 160 139 2997
Raminad Str. 3 25.0 165 145 2769
Pukui Lang Sat 23.4 177 139 2750
LSD ( p=0.05 ) 2.1 6 1 463

+ DAS = days after sowing
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Table 59(a): RYT of Long Duration Varieties - Tidal Mangrove Swamp.

Tillers/m2 Effective No. of filled Sterility
Varieties tillers/m2 grains/ panicle (%)
Bay Danh 113 109 120 9.9
Raden Mas 120 118 103 10.2
Kuda Hirang 118 113 92 12.6
ROHYB 1-WAR-5-2-B-1 134 129 100 24.4
RH 2 132 127 102 28.3
Padi Koran 102 93 102 13.2
Gamut 119 115 75 16.1
Neang Chok 113 107 109 17.2
Sambegeury 133 129 72 21.6
LSD ( p=0.05) ns ns 23 5.3

Table 59(b): RYT of Long Duration Varieties - Tidal Mangrove Swamp.

1000 grain Height 50% Flowering Yield
Varieties weight (g) (cm) { DAS+ ) (kg/ha)
Bay Danh 26.7 156 142 2612
Raden Mas 23.8 166 145 2393
Kuda Hirang 30.7 165 143 2298
ROHYB 1-WAR-5-2-B-1 25.3 156 138 2271
RH 2 23.1 145 143 1889
Padi Koran 26.8 161 145 1742
Ganut 24.9 165 144 1725
Neang Chok 26.3 146 146 1454
Sambegeury 31.4 149 134 1390
LSD ( p=0.05) 2.6 8 2 510

+ DAS = days after sowing

Table 60(a): RYT of Long Duration Varieties - Tidal Mangrove Suwamp.

Tillers/m2 Effective No. of filled Sterility
Varieties tillers/m2 grains/ panicle %
Kuatik Kundur 103 101 89 8.4
RH 2 131 127 N 28.9
Serayap 120 120 54 16.5
Kuatk Bene 113 107 89 11.0
Kuatik Jambi 125 123 89 11.4
Padi Mentul 112 112 96 16.9
PARN A 191 106 96 98 13.0
Sokotera 135 134 94 19.8
Ebandioul (4196) 139 136 90 17.1

o~
.
o

LSD ( p=0.05 ) ns 24 ns
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Table 60(b): RYT of Long Duration Varieties - Tidal Mangrove Swmp.

1000 grain Height S0% Flowering Yield
Varieties weight (g) (cm) ( DAS+ ) (kg/ha)
Kuatik Kundur 24.9 148 148 2878
RH 2 22.9 139 146 2417
Serayap 24,9 146 158 2410
Kuatik Hene 27.3 147 147 2396
Kuatik Jambi 22.8 140 144 2308
Padi Mentul 24.4 153 150 2294
PARN A 191 26.4 154 146 2271
Sokotera 22.6 147 134 1918
Ebandioul (6196) 31.7 138 144 1731
LSD ( p=0.05) 1.8 7 2 441

+ DAS = days after sowing

(c) Performance of Long Duration Varieties in Tidal Swamp

Three RYTs to test long duration varieties were conducted during the year.
There were two categories according to duration, 180 to 190 days and 170 to 180 days
respectively.

In the longer duration category (180 to 190 days), eight varieties were com-
pared with CF 4 and ROK 10 as checks. The trial was established on a fertile site
with moderately deep tidal flooding and was fertilized at a rate of 40 kg N/ha.

The duration to 50Z flowering of the varieties were in general sharter than the
180 to 190 days used as criterion for their inclusion in the trial (Table 58(b)).
Only one variety, Maung Nyo B24-92, had a duration of more than 180 days and several
were less than 170 days. This deviation from results obtained in previous years is
probably attributable to the photoperiod sensitivity of the materials and late plant-
ing in 1982. Delay in flowering in 1981 due to effects of iron toxicity may also
have contributed.

KOK 10 gave significantly higher yield than the 8 test varieties among which
there was little difference in yield. None of the 8 varieties significantly yielded
higher than CP 4. All the varieties were tall sturated and lodged at late maturing
stage. Other characteristics worth noting were the blast tolerance of Raminad Str.
3 and and the large panicles of Maung Nyo [24-92, Spikelet sterility was less than
107Z for ROK 10 and several other varieties but was 25% for CP 4. Results of other
long duration trials are presented in Tables 59(a), 59(b), 60(a) and 60(b).

On the basis of the results of the RYTs reported in 1980 and 1981, six varie-
ties! IR 5677-17-3-1-1, ROHYE 6-WAR-6-2-E-2, Haji Haroun, Bay Danh, Raden Mas and
ROHYE 1-WAR-5-2-B-1 were nominated for inclusion in the mangrove swamp coordinated
trial for 1983.

Farmers’ Field Trials

Medium durtion Varieties

Three sets of six varieties were tested in multi-locational trials on farmers’
fields during 1982. Each set comporised six varieties which have shown potential in
previous trials. ROK 5 and ROK 8 are currently recommended for mangrove cultivation
in Sierra Leone.

KOK 5 significantly outyielded all the varieties except ROK 8. It was notable
that there was a .distinct yield gap between ROK &, ROK 8 and Lead (Table 61) which
have identicai durations to 50% flowering of approximately 120 days under cultural
practices used, and MAS 2401 (3627) Sentral Marah and Djabon which are longer by 14
to 20 days. The late wmaturity of these three varieties exposed them to salt damage
which resulted in increased spikelet sterility and consequent reduction in grain
yields.
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Table 61: Performance of Medium Duration
Varieties on Farmers’ Fields

Varieties Yield

kg/ha
ROK 5 3298
ROK 8 3072
LEAD (5411) 2681
MAS 2401 (3627) 1995
Sentral Merah 1738
Djabon 1725
LSD (5%) 511

Germplasm Collectian and Evaluation

During the year, 51 accessions (34 collected from Guinea and 17 from Sierra
Leone) were added to the collection. The Guinean varieties came from different
ecologies but those from Sierra Leone all came from mangrove swamp areas in the
south of the country. At the end of the year, the collection stood at 639 acce-
ssions.

Thirty-one varieties from Guinea were characterized for morphological and agro-
nomic characters during the main season. This brought the total number of acce-
ssions characterized to 571.

Hybridizaiion

Three hundred an: sixty-five F5 lines from 1B crosses were evaluated and 143
lines from 15 crosses were retained for observational yield testing. Eight hundred
and seventy-nine F4 lines from 23 crosses were also grown and selections sade from
237 of them. [oth these sets of materials consisted mainly of tall statured lines
for tidal mangrove conditions. The durations of the F5 selections ranged betwaen
165 and 190 days and those of the F4 selections between 150 and 170 days.

Eighteen F2 populations and a small number of F3 lines were grown on saline and
non-saline sites and selections made from them. A number of these selections are
being grown under irrigation during the off season in an attempt to speed up genera-
tion turnover.

Entomology

Incidence of Pests
Monitoring of incidence of rice pests was done in farmers’ fieglds in three
mangrove swamp districts of Guinea during the heading/flowering stage of the crop
growth.
Table 62! Rice Pests Collected at Coyah, Sonfonia
and Koba in Guinea

Pest Number per Sample of 10 sweeps

Coyah Sonfonia Koba
Nephotettex modulatus 19.5 2.9 0.0
Chaetocnema spp. 178.9 28.3 258.1
Epilachra similis 2.1 3.1 33.0
Aspavia armigera 11.6 7.6 18.8
Cofana spp. 5.8 11.1 0.0
Diopsis theracica 68.2 48.4 2.1




Mangrove swamp pests in Guinea appeared to be similar to those of Sierra Leone.
There were no differences in the giversity of pest species in the three districts
but Koba bad more numerous pests than the other two (Table 62)

Stemborer infestation was assessed by collecting rice hills at random and split-
ting each tiller. Infested stems were noted. Maliarpha separatella was recorded as
the most dominant stemborer in the mangrove swamp of Guinea as in Sierra Leone.

In Koba district, the total stem infestation was about 30 percent while at
Sonfonia and Coyah, the attacks were 10 and 12 percent respectively. Goniozus sp
was the only parasite recorded and it was reared from M. separatella.

Ecological Studies

Light trap studies showed successive increases in the population of Chilo sp,
M. separatella and Scirpophaga sp of about 4, 3, and 4 fold respectively at Mapoto-
lon. This upsurge in adult popula‘ions was found to be positively correlated (r =
0.8) to stemborer infestation in the field.

60 4

— Dead Maliarpha
w-

Oo— —® Emerged Maliarpha
L0+ x x  Total Parosites
301 ~

Fureent

204 S

10 1 \\\

0 .

I 1

July September November

Fig. & Relationship between time of transplanting and hibernation

of  Maliarpha.



63

Distribution of maliarpha parasites

Eight larval parasites of M. separatella have been recorded in northern Sierra
Leone. They, dominant parasite, Phanerotoma major, is a solitary larval endoparasite
which is uigely distributed in mangrove swamps of northern Sierra Leone. Phanero-
toma major formed about 75 percent of all larval parasites reared from M. separa-
tella, followed by V. crassicaput which is fairly common in rice farms about 15
miles wupstream from the sea. Rhaconotus scirpophagae, the third dominant parasite,
is evenly and widely distributed. Goniozus sp. was found mainly in saline areas
near the sea. Longevity of unfed F. major after emergence fror hibernation averaged
4.6 days (ranged from 1 - 19 days) while those fed on honey lived for about 1.5
days. Since emergence from hibernation started in May, time of limited food
supplies and numbers of hosts, longer life of unfed parasites may provide adequate
time to search for suitable food and host.
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Time of Seedling Transplanting and larval Hibernation

In northern Sierra Leone, it has been found that hibernation of Maliarpha lar-
vae generally starts in October and intensity of diapausing increases sharply in
November and reaches a peak in December. July transplanted crops have lower stem-
borer infestation and higher yield than rice crops transplanted later than July.

Results on the effect of time of transplanting on larval hibernation (Figure 4)
showed that July transplanted crop had lower stemborer infestation but a greater
number of the infesting larvae underwent hibernation than in the crop transplanted
in September and November. The high percentage of dead larvae recorded for Septem-
ber and November crops might have been due to a high number of non-diapausing larvae
starved to death.

0f the larval parasites, Venturia crassicaput (4B.1%) was slightly more nume-
rous than P. major (42.9%), and Rhaconotus sp. formed about 9 percent. The range of
parasitism from July to November transplanted crops was 23 to 28 percent.

Fopulation Studies in Rice Fields

Studies on biotic and abiotic factors which influence the pest populations in
farmers’ rice continued during the 1982 cropping season.

At Robomp, M. separatella larvae population increased gradually from first week
after transplanting (! stemborer/hill) until harvest (3 stemborers/hill). The per-
centage of infestation (Figure 5) was due to the hibernation of the larvae which
started at the end of October and reached a peak in December. Phanerotoma major was
the major parasite reared from M. separatells larvae. Larval parasitism of non-
diapausing larvae commenced two weeks after hosts appeared (i.e. third week in Octo-
ber) and reached first peak during the last week of November, and major peak four
weeks later. Phaconotus sp, the second important parasite, started to parasitize He
separatella three weeks after the appearance of F. major.

At Mawirr, the Maliarpha larval population was relatively low. The percentage
of stem infestation at harvest was 40.8. The dominant parasite at Mawirr was VYepty-
ria crassicaput.

The impact of parasitism appeared to increase as stemborer population densities
increased. Thus, parasites are capable of regulating the population in all situa-
tions and act as an important suppressant in northern Sierra Leone. The eggs of
Borbo fanta and Felopidas mathias, rice defoliators, were rare at both sites and
were effectively parasitized (75 percent) by Ielonomus sp and Pediobius telonomi.

Pest Management and Crop Loss Assessment

kKesults in Table 63 show that under insecticidal protection, Pa Kenema gave the
highest increase of about 25 percent while in Kuatik Jambi and Warkaiyo, yield
decreased. Although Kuatik HKundur was highly attacked by stemborers, it yielded
more than all the varieties suggesting that the variety was tolerant to stemborer
infestation.

Table 63: Stemborer Infestation at Harvest and Grain Yield

Stemborer Infestation Grain Yield Yield

Varieties Protected Unprotected Frotected Unprotected Increase
(%) (%) kg/ha kg/ha (%)
FPa Kenema 0.6 46.1 20826 2262 24,9
Warkaiyo 0.3 20.2 3817 3553 7.4
Kuatik Jambi 0.3 27.6 3404 3258 4.5
Kuatik Kundur 0.1 61.1 3947 3558 10.9
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Table 64: Relation of Crab Damage and Grain Yield with
Variety, Seedling Age and Seedling Number/hill.

ROKUPR KAGHANHA TOMEO KYCHUN BALANSERA
Damage Yield Damage Yield Damage Yield Damage Yield Damage Yield
(%) kg/ha (Z) kg/ha (Z) Xxg/ha (%) kg/ha (Z) kg/ha

Varieties

CP 4 J0.1 2464 48.2 2347 41.3 1482

ROK 5 50.4 4394 58.3 4792
Pa Kenema 22.3 2326 51.7 1654 45.1 1437  51.1 5541 56.2 5625
LSD (5%) 5.2 ns ns 305 ns 219 ns 610 ns 787
Seedling age

40 days 34.7 2272  63.7 1783 56.9 1460 64.0 4828  64.7 5281
60 days 17.2 2519 36.2 2219  25.4 14659 47.4 5105 44.9 5135
LSD (5%) 8.8 ns 9.3 333 11.2 180 11.2 ns 9.6 ns
No. Seedlings/hill

6 23.2 2345 52.8 1850 38.2 1681 53.5 4903 54,1 5204
10 29.2 2446 47.1 2151 48,2 1438 58.3 5030 55.4 5210

r
r
~
2
un

LSD (5%} ns ns ns 280 8.1 ns ns ns

DAT = Days after transplanting.

Crabs

The assessment of crab damage was done at 12 days after transplanting by coun-
ting the damaged and undamaged tillers and grain yield.

Highly significant differences were found between crab damage to older and
younger seedlings at all sites (Table 64). Ten seedlings per hill gave significant-
ly higher grain yield than six seedlings at some sites. At ten seedlings per hill
and spacing of 15 cm, crab attack left a higher number of seedlings per unit area
than that of six seedlings per hill, thereby resulting in higher yields.

Although Pa Kenema gave significantly higher yield than ROK 5, (improved varie-
ty) at Kychum and Balansera, its lodging trait makes it unacceptable.

Simulation of Crab Damage

The pattern of seedling damage in the rice field by Sesarma huzardi, the major
crab pest of the tidal mangrove, is very characteristic - attack of seedlings starts
either along the bunds and creeks and progressively proceeds into the field or seed-
lings are distroyed randomly in the field.

To determine the importance of these two different patterns of damage, a simula-
tion experiment was conducted in two farmers’ fields.

The results indicated that higher yields were obtained where higher number of
hills per unit area were planted. Presumably, this was due to increased number of
productive tillers than at lower hills per unit area. There were no significant
differences in yields between the same levels of percentage damage at 15 hills and
30 hills/sq.m of scattered loss. However, yields from scattered lose were signifi-
cantly higher than that of the block loss of similar percentage damage levels.
These differences may be attributed to higher tillering ability of the fewer number
of seedlings per hill.

It may be concluded that the visible crab damage along bunds and creeks are of
greater economic importance than the randomized damage in the rice fields. Farmers
transplant on the average of 15 hills/sq. wm. using 10 - 40 seedlings/hill.
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It may also be inferred from this experiment that crab damage could be winimi-
zed if farmers reduced the seedling number per hill and increased the number of
hills per unit area.

Varietal Resistance

Studies on mass screening for resistant varieties against crab.damage were
carried out by evaluating 221 mangrove swamp varieties including three from IRRI.

Twenty-six entries exhibited high tolerance to crab damage (0 - 10X dzmage),
and half of the entries evaluated were attacked to the extent of 30 percent; only
about 11 percent of the entries suffered crab damage of more than 50 percent. The
entries, mainly traditional varieties which were generally tolerant to crab attack
included Blue Stick, Banjul Bai, Nyabo I, Pa Compound Toma, Warkaiyo, Tima, Nyabo,
Pa Minkween, Boloing Bolo, Nyabo II, Sorro Kent, Pa Doma Soya, Rok 5, Djambarla and
Pa Lahiri.

The three IRRI bred varieties (IR 3259-P5-1, IR 4712-113-3-1-2, IR 4707-140-1-
3) were highly susceptible to crab attack, possibility due to their short stature.
The mechanism of resistance appeared to be morphological. Toughness of cell walls
and large size of tissues physically interfered with feeding mechanism of crabs and
prevented tolerant varieties from being destroyed.

Soil Science

The Soil Science programme concentrated on fertilizer response and agronomic
practices to improve rice production in the mangrove swamp catena. Promising re-
sults from earlier trials were tested over a wide range of farmers’ field conditions
in Sierra Leone, Gambia and Guinea. The effect of Azolla on rice production in the
associated swamps was alsc investigated.

Nitrogen Responses

The 1long term trial initiated in 1976 at four points on the mangrove swamp
catena (deep flooded, tidal limit, river edge and seepage swamps) continued. The
trial was conducted in a 4 x 4 Latin square design with 0, 20, 40 and 80 kg/ha of
nitrogen as urea applied by the injection technique. FPrior to 1982, all nitrogen
was applied at early tillering, i.e. four weeks after transplanting. During the
last cropping eeason, the treatments were modified by applying the 80 kg N/ha treat-
ment in two equal spits at early tillering and booting.

The application of nitrogen was beneficial to grain yield of rice on all sites
of the swamp catena with the exception of the seepage site. At the river edqge, the
application of 20 kg N/ha increased grain yield significantly over the Control
(Table 65). The grain yield response to 40 kg N/ha at river edge was superior to
that of 20 kg N/ha but was not significantly different from the response to BO Kg
N/ha. This may be attributed to lodging at the higher level of nitrogen. The appli-
cation of BO kg N/ha at the deep flooded site was superior to all treatments. At
the tidal limit, the application of B0 kg N/ha significantly outyielded all other
treatments with the exception of 40 kg N/ha (Table 645).

Table 65! Grain Yield (kg/ha) of CP4 Showing Response
to Nitrogen on the Mangrove Swamp Catena.

Mangrove Suamp Associated Swamp
Nitrogen River Deep Tidal Seepage
kg N/ha edge flooded 1limit SWaRp
0 2381 2089 2326 2524
20 2779 2727 2585 2976
40 3181 3176 2700 2939
80 3465 2744 3050 3128

LSD (5%Z) 383 485 403 773




Effect of Nitrogen Supply on the Swamp Catena:

A trial was conducted at two points on the mangrove swamp catena, along the
river edge and deep flooded, to determine the effect of nitrogen applied in one dose
and in splits at different physiological stages of crop growth on the grain yield of
CP 4.

The application of nitrogen had significant effect on grain yield at both
sites. With the exception of nitrogen applied at early tillering or booting stage
at river edge, the single application of &0 kg N/ha was as effective as the split
application of nitrogen in increasing the grain yield of rice at both sites (Table
64).

Broadcast versus Deep Placement of Nitrogen:

Soils on the tidal limit of mangrove swamps are subjected to the movement of
considerable quantities of water in run off and seepage through the profile during
the cropping season. The effect of this water wmovement on applied nitrogen is
thought to be the cause of the inconsistent responses to injected nitrogen in this
part of the mangrove swamp ecology over the years. The results of trials conducted
in 1979 and in 1980 indicated a significant response to split application of N in
this part of the ecology. The data in Table 47 indicate that split application of
nitrogen, whether by broadcast or deep placement methods is of no benefit at the
sites on which the trial was conducted. Deep placement has no advantage over broad-
cast of nitrogen at tidal limit but as a once only wmethod of application it has an
edge over broadcast in other areas of the ecology.

Response to Depth of Nitrogen Application in the Associated Swamp:

A trial conducted in the tidal mangrove swamp at Rokupr during the 1981 cropp-
ing season confirmed the superiority of deep placement over broadcast application of
nitrogen and showed that the response to nitrogen in this part of the ecology in-
creased with increasing depth of application.

An experiment was conducted to evaluate the efficiency of deep-placed nitrogen
and determine the appropriate depth of nitrogen application in the associated
swamps.

The grain yield data presented in Table &B indicate a significant increase in
grain yield with the application of 60 kg N/ha. The grain yield response to broad-
cast and injected nitrogen in this part of the ecology was similar, suggesting that
the additional cost of labour involved in deep placement of nitrogen is not justifi-
able.

Table 64: Effect of Nitrogen Application at Different
Physiological Stages of CP4 on Grain Yield.

Mean Grain Yield

Rate of Application (kg/ha) River Deep
Et Lt Pi Bt edge flooded
0 0 0 0 2464 1840
60 0 0 0 3072 2709
0 60 0 0 3638 2728
0 0 60 0 3405 2859
0 0 0 60 3024 2480
40 0 20 0 3631 3053
40 0 0 20 3723 3082
40 0 10 10 3344 3183
30 0 30 0 3510 2974
30 0 0 30 3422 2635
Et = Early tillering
Lt = Late tillering
Pi = Panicle initiation
Bt = Booting.
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Table 67: Effect of Method and Time of Nitrogen Application
on Grain Yield of CP4 in the Associated Swamp

Grain Yields

Treatments Tidal ABST

limit farm
Control (no nitrogen) 2190 1630
N 60 injected at Et 2272 2928
N 60 broadcast at Et 2887 2563
N 30 injected at Et and Bt 2153 14689
N 30 broadcast at Et and Bt 1829 2145
N 15 injected at Et, Lt, Pi and Gt 2505 1802
N 15 broadcast at Et, Lt, Pi and Gt 2603 2394
LSD (52) 1234 862

Table 68: Grain Yield of ROK 5 in Relation to Depth
of Nitrogen Application using Urea in the

Associated Swamp.

Yield
Application method kg/ha
Control (no nitrogen) 2021
N 60, broadcast 2895
N 60, injected 5 cm deep 3210
N 60, injected 10 cm deep 2989
N 60, injected 15 cm deep 3393
N 60, injected 20 cm deep 2943
LSD (52) 766

Varietal Response to Nitrogen

Six varieties, namely: Sokotera, Serayap, Parn A 191, Huatik Kundur, CP 4 and
ROK 5 in the tidal mangrove swamp; and IR 3259-P5-140-1, IR 4707-1-3, IR 2797-125-3-
2-2-2, IR 4712-113-3-1-2, IR 5677-17-3-1-1 and ROK § in the associated swamp were
used in this trial,

In the tidal wmangrove swamp, interaction between varieties and nitrogen was
significant (Figure 6). The application of nitrogen increased grain yield signifi-
cantly in all varieties and this increased with increasing levels of nitrogen for
most of the varieties. Grain yield increased with increasing levels of nitrogen for
ROK 5 but response to 80 and 120 kg N/ha was not significantly different.

ROK 5 performed well under all levels of fertility and was distinctly superior
to the other varieties under high fertility conditions. The performances of Serayap
and Kuatik Kundar were comparable to ROK 5 under high fertility conditions in the
tidal mangrove swamps.

At all levels of applied nitrogen, ROK 5 was superior to the other varieties
with the exception of Parn A 191 at 40 kg N/ha.

The response to nitrogen of the varieties cultivated in the associated swamp is
presented in Table 49. In the associated swamp, the application of nitrogen pro-
duced significant increases in average grain yield but the differences in response
to the different levels of nitrogen were not significant. IR 3259-P5-160-1 produced
the highest grain yield but this was superior only to IR 4712-113-3-1-2. ROK &
ranked fourth in this environment and the average grain yield was much lower than
the average yield obtained in the tidal mangrove swamp.

Host of the varieties grown in the associated swamp, including ROK 5, succumbed
to brown spot. This B3y be a reflection of iron toxicity problems experienced in
this area. The symwptoms of brown spot were not wmanifest on IR 5677-17-3-1-1 but
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this variety did not respond to nitrogen. The poor response to nitrogen in this
area may be attributed to nitrogen losses due to leaching.

Alterate Sources of Nitrogen

Three trials were conducted to evaluate the effect of Azolla, as an organic
source of nitrogen, on grain yield in lowland rice production.

1. Effect of Azolla as a Green Manure: This trial, in its second season, com-
pared the effect of fresh Azolla incorporated as a green manure with mineral nitro-
gen on the grain yield of rice in the associated swamp.

The results showed that the incorporation of fresh Azolla increased grain yield
significantly over the control and was as effective as mineral nitrogen. (Table 70)

2. The Effect of Different Dates of Azolla Incorporation: Fresh Azolla is known
to decompose rapidly and release 50 to 80% of its mineralized nitrogen mostly as
urea within 3 to é weeks of incorporation. Newly traansplanted rice has a recovery
period of about two weeks. Owing to the large volume of water seeping through soils
in the associated swamp, nitrogen mineralized from decomposing Azolla is subjected
to leaching losses and may not be effectively utilized by the crop. It was there-
fore necessary to evaluate the effect of time of Azolla incorporation in relation to
transplanting on the grain yield of rice in the associated swamp.

The grain yield response to mineral nitrogen " and the incorporation of fresh
Azolla two weeks after transpplanting were similar. [Roth treatments significantly
outyielded the control (Table 71). Azolla treatments in this trial also suffered
from washk-off and drift resulting from heavy rains and flooding after incorporation.

3. Comparison of the Effect of Fresh, Dried and Composted Azolla: The uncon-
trolled water movement in most lowland rice farms during the cropping season does
not facilitate in situ production of large quantities of Azolla for incorporatiaon
into the soil. This necessitates the development of ponds, where water is avail-
able, for production of A7nlla in the dry season. Azolla produced in the fallow
period can be composted or dried and composted and incorporated in the following
cropping season.

The effect of these Azolla materials on the grain yield of rice was compared
with fresh Azolla and mineral nitrogen in a trial conducted in the associated
swamp. The following quantities of the different Azolla materials were used: 20
tons/ha of fresh Azolla, 4 tons/ha compost two weeks before transplanting or at
transplanting. The treatments also included urva nitrogen at 40 kg/ha applied at 15
cm depth two weeks after transplanting; a control without nitrogen or any of the
Azolla materials. Fhosphorus at 20 kg P/ha was applied uniformly as basal treat-
ment.

The incorporation of fresh Azolla had the same effect on grain yield as mineral
nitrogen. Both increased grain yield significantly over the control. With the
exception of the earlier application of dried Azolla, the effect of the other mate-
rials was comparable to mineral nitrogen (Figure 7). Time of incorporation of the
Azolla materials may not be critical but Azolla incorporation at transplanting had
an edge over the earlier incorporation.

Azolla materials incorporated in these swamps have the advantage of being
slowly decomposed and in addition to nitrogen, other nutrients especially phosphorus
are probably wmineralized and made available to the crop directly from the Azolla
materials and from the soil as a result of organic matter incorporation. The effect
of the different Azolla materials on availability of nutrient was not determined.
It is presumed to be different and this probably accounts for their different effec-
ts on grain yield.

Fresh Azolla has a better effect on grain yield than the dried and composted
materials but these too can benefit grain yield in lowland rice production. It is
evident from the results obtained that the incurporation of Azolla supplements the
nitrogen required and presumably provides other nutrients for rice growth in the
associated swamp. However, the adoption of Azolla by farmers is being hindered by
ignorance of the benefits to be derived from its use and lack of a suitable techno-
logy for large scale, in situ production and effective incorporation of Azolla into
the soil.
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Table 69! Varietal Response (kg/ha) to Nitrogen in the
Associated Swamp.

kg/ha of nitrogen

Varieties 0 40 80 100
IR 3259-P5-1460-1 2730 3087 2836 3419
IR 4707-140-1-3 1532 2588 2582 3123
IR 2979-125-3-2-2-2 1986 2818 2687 2775
IR 4712-113-3-1-2 1460 2401 2288 2160
IR 5677-17-3~1-1 2448 2619 2804 2933
ROK 5 2023 2472 2694 2962
LSDs (5%}
ketween nitrogen levels = 338 kg/ha
Between varieties = 553 kg/ha
ketween varieties at fixed nitrogen level = 1106 kg/ha
5000 -
- "‘A
/A— _____
L4000 -7
LSD
3000 7 0.05
7/ =l71'6 7
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Fig. 6 VARIETAL RESPONSE T0  NITROGEN
IN THE TIDAL MANGROVE SWAMP
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Table 70: Effect of Azolla

Yield
Treatments kg/ha

No nitrogen or Azolla 1181
460 kg/ha urea nitrogen 2704

20 t/ha of Azolla 1940
40 t/ha of Azolla 2051
LSD (5%) 747

Incorporation at transplanting

Grain Yield kg per ha

Incorporation two weeks before transplanting
3500 4
T
/ L.S.D
3 0 05
= 468.8
3000 1 /
2500 H /// o
[  Z N = = = = R = == == = [ = = o |
Control Urea Fresh Dried Azolla
Azolla Azolla Compost

Fig. 7 The Effect of Fresh and Composted Azolla
on Grain Yield of ROK 5 in Associated Swamp,



Table 71: Yield of ROK 5 as influenced by time of Azolla
Application in the Associated Swamp

Yield
Treatments kg/ha
No nitrogen or Azolla 2050
40 kg N/ha Urea at 2 WAT 2783
20 t/ha of Azolla at 2 WGT 24687
20 t/ha of Azolla at transplanting 2222
20 t/ha of Azolla at 2 WAT 2773
LSD (S2) 712

Interaction of Nitrogen with Other Nutrients

Response to Nitrogen, Fhosphorus and Potassium: Evaluation of the long-term
effect of nitrogen, phosphorus and potassium on the yield of CF 4 at the river edge,
deep-flooded, tidal limit, and seepage zone on the swamp catena, was carried out
during the cropping season.

The results showed a significant response to nitrogen at all sites with the
exception of the seepage swamp and the new farm site (Table 72) on the river edge.
The addition of phosphorus increased the grain yield of CP 4 significantly at tidal
limit, seepage and the new farm site.

These results suggest that nitrogen wmay be limiting for rice production in the
tidal areas of the swamp but in areas of the swamp where the so0il becomes oxidized
and soil reaction is adverse at the start of the cropping season, phosphorus is
probably the major limiting nutrient for rice production,
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Fig. 8. YIELD RESPONSE OF CP 4 TO NITROGEN AND
PHOSPHORUS ON THE TIDAL LIMIT 2Z0NE OF THE
MANGROVE SWAMP CATENA AT ROKUPR.
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Response to Nitrogen and Phosphorus in the Associated Swamp: Application of
phosphorus in addition to nitrogen has produced positive though non-significant
interactions. The effect on grain yield of three levels of phosphorus, 0 20, and 40
kg P/ha was evaluated in 3 factorial experiment at the tidal limit of the swamp
catena during the cropping season to determine possible nitrogen x phosphate interac-
tions.

Analysis of the grain yield data showed a significant nitrogen phosphate inter-
action. RKesponse to nitrogen at the different levels of phosphorus is shown in
Fiqure 8. Addition of 20 kg P/ha produced a response to nitrogen and increased
grain yield significantly. At B0 kg N/ha, significant yield differences were
obtained between the different levels of phosphorus.

The results indicate that phosphorus is the first limiting nutrient for rice
production in this area of the swamp and a balanced application of moderate levels
of nitrogen and phosphorus would be beneficial to grain yield in such areas of the
associated swamp.

Agronomy

Effect of Plant Spacing and Nitrogen Supply on the Grain of Medium and long
duration Mangrove Swamp Rice Varieties:

A trial was established on the main farm at Rokupr to investigate the effect of
plant spacing and determine the effect of early and late application of nitrogen on
the grain yield of medium duration (ROK 5) and long duration (CP 4) mangrove swamp
rice varieties.

It was found that an application of 60 kg N/ha increased grain yield signifi-
cantly over the control and at all nitrogen supply regimes, KOK 5 produced a higher
grain yield than CF 4 (Table 73). Higher grain yields were obtained when nitrogen
was applied early for ROK 5 and late for CP 4.

Since there was no effect of plant spacing on the grain yield of the two rice
varieties at the levels of nitrogen used in this trial, it would therefore be more
economical in terms of seedling requirement and labour to transplant at the lower
density in the mangrove swamps.

The indications are that nitrogen could be more effectively used by the rice
crop if the time of application was related to the duration of the rice varieties.
A plant density of 50 hills/m2 did not produce significantly higher grain yields
than 12 hills/m2 at the levels of nitrogen used irrespective of variety.

Farmers Field Trials

Effect of cultivation methods on nitrogen response: The response of rice to
nitrogen under manual and mechanical cultivation and the long-term effect of cultiva-
tion methods on crop performance was evaluated for the fourth consecutive season on
farms in the Scarcies area.

The results show that the effect of mechanical cultivation on grain yield was
superior to the farmers’ manual method of land cultivation. With the exception of
60 kg N/ha, the grain yield produced under mechanical cultivation was significantly
higher than wunder manual cultivation at all levels of nitrogen (Figure 9). The
response to nitrogen was significant and grain yield increased significantly with
successive 20 kg/ha increments of nitrogen. The response to nitrogen under manual
cultivation was linear but under mechnaical cultivation the response to nitrogen
levelled off at 40 kg N/ha.

The effect of mechanical cultivation in dincreasing the grain yield of rice in
farmers’ fields has been consistent over the years. Its immediate effect has been
beneficial to rice cultivation on mangrove swamps. However, the long-term effect of
mechanical cultivation on soil constituents, particularly the status of organic
matter in the soil is to be carefully monitored as this is the major source of plant
nutrient in the mangrove swamp and sustained productivity requires soil management
practices that would preserve the organic matter.
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Table 72: Effect of N, F and K Application on Grain
Yield (kg/ha) of CF4 in Mangrove Swamp

Mangrove Suamp Associated Swamp
Treatments River Deep Tidal Seepage  ABRST

edge flooded limit swamp site
Control 2230 2200 1117 2900 1747
N 3021 3309 1795 3370 2211
NP 3412 3265 2641 3793 2824
NPK 3228 3609 2383 3906 2794
LSD (5%) 460 662 315 532 844

¢—————ue Manua! Cultivation

7 %———x Mechanical Cultivation
3500 4
—
2500 S
:[ LSD for cultiyetion
I LSD .
1500 0.05 for Nitrogen
. [ . ‘ .
0 20 40 60

Nitrogen in kg. per ha

Fig. 9. The response to nitrogen under

manual and mechanical cultivation

on farmers fields.
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Table 73: Effect of Spacing and 60 kg N/ha on the Grain
Yield of ROK 5 and CFA.

Flant Spacing cm x cm

Treatments 30x25 20x20 20x15 20x10
CF4 (long duration)
No nitrogen 1718 1858 1821 1845
Early nitrogen 2578 2885 2714 2919
Late nitrogen 3036 2099 2019 3341
Early + Late nitronen 3209 3065 3341 3202
ROK S (medium duration)
No nitrogen 1913 2175 2347 2194
Early nitrogen 3448 3676 3457 3542
Late nitrogen 3522 3353 3616 3549
Early + Late nitrogen 3336 3158 3590 3168

Weed Science

Introduction
The research activities in 1982 included work on chemical, cultural and mechani-

cal weed control in the mangrove and associated grass swamps. Experiments on weed
control on farmers’ fields were continued while those on the biology of Paspalum
vaginatum were initiated. A survey was also conducted in the Koba, Koya and Sonfo-
nia regions of Guinea.

Weed Survey

In the pure mangrove swamp of Guinea, the most dominant weed was ‘kire-kire’
(Faspalum vaginatum) and to a less extent Alternanthera sessilis. In the associated
mangrove swamps, the sedges, Fuirena sticts and Cyperus difformis; the grasses,
Fanicum repens and Icchaemun rogosum; and the broad leaves, Jussisea sp. and Sesba-
nis sp., were the most deminant. The weed occurrence is therefore similar to that
of Sierra Leone; thus, any weed control measure found successful in Sierra Leone
could be made applicable to the Guinea situation.

Weed Control in Mangrove Swamp

Long Term Effects of Paspalum vaginatum Control Methods: The trial has been
repeated for four consecutive seasons from 1979 - 1982 on the same site to evaluate
the long term effects of different cultivation methods at different times on the
growth of kire-kire and yield of rice.

The yields of all cultivation done in June were slightly higher than the culti-
vatior done in March, but the differences were not significant (Table 74). This
might ve attributed to severe crab damage after transplanting in some plots. Hou-
ever, mechanical cultivation done in June gave the highest yield. All cultivation
treatments had significantly lower kire-kire infestation than manual digging only
(farmers’ practice). All cultivation done in June had lower kire-kire population
than the cultivation done in March which confirms earlier findings that in soft soil
areas with 3 very dense kire-kire population, June is the best time for land pre-
paration. March cultivation results in regeneration of the weed before the time of
transplanting.

Effect of Manual and Mechanical Cultivation Methods on Cyperus articulatus and
kice Yield: The sedge, C. articulatus, 1is gradually becoming a problem in the
mangrove swamps.

A trial was therefore initiated to evaluate the effect of manual and mechanical
cultivatiom methods using the spade, hoe and power tiller respectively, in suppre-
scing the growth of the sedge.
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Table 74: Effect of Different Cultivation Methods at
Different Times on Yield (kg/ha) of CF 4
in the Mangrove Swamp at Rokupr
CULTIVATION METHODS
Date of Hanual Brushing Brushing Brushing
cultivation digging Non removal Removal Removal
only Manual Manual Mechanical Mean
digging digging & ploughing
Fuddling 8 Fuddling
Harch 1104 767 1190 1283 1084
June 1077 1304 1191 1481 1263
Means 1091 1336 1191 1382
LLSD (5%Z): Date of Cultivation 249 kg/ha

Cultivation method = 352 kg/ha

Treatment means 498 kg/ha

Table 75: Effect of Manual and Mechanical Cultivation
Methods on Grain Yield of CF 4 and Fopulation

of C. Articulatus at Harvest.

Treatment Yield Weed
kg/ha Fopulation/m2
1. Manual ploughing and puddling 1967 264
2. HManual ploughing and puddling
with rhizomes removed from soil 1753 23
3. Mechanical ploughing and puddling 1803 25
4. Mechanical ploughing and puddling
with rhizomes removed from soil 2061 7
5. Manual ploughing (Control) 1853 343
LSD (5%) 783 85
Table 74! Effect of Cultivation and Weed Control Methuds on Yield

(kg/ha) of Rice in Mangrove Associated Grass Swamp at Rokupr

(1978- 1982 Wet Seasons)

Cultivation and

weed control methods 1978 1979 1980 1981 1982 Mean
Manual ploughing + no weeding 1919 1472 2175 2074 2947 2121
Manual ploughing + weeding 20 & 40DAT 2904 3457

Hdanual ploughing + weeding 40DAT 2881 3023 3804 3214
Hanual ploughing + weed free 3056 3575

Manual ploughing + weeding 20 & AODAT 3177 2860 3897 3313
Manual ploughing + Stam F34T 2629 3863 2880 3063 4082 3303
Meck. ploughing + no weeding 2600 29465 2831 2558 3551 2941
Hech. ploughing + weeding 20 & 40DAT 3381 4007

Mech. ploughing + weeding 40DAT 3346 2931 34651 3443
Mech. ploughing + weed free 3364 4229

Mech. ploughing + weeding 20 & 40DAT 2851 3210 3835 3498

Mech. ploughing + Stam F347 3555 4028 3445 3194 3631 3571
Heans 2951 3450 2948 2864 3677
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Table 77: Effect of Herbicides on Yield of Rice and Weed Fopulation in
Associated Mangrove Swamp.
Treatment Time of Yield Weed Count/m2
Rate Application kg/ha Grass Sedge Broad
Leavid
Rerbamix-PHA10 SL/ha TODAT 2019 53 229 47
Herbamix-PM410 6L/ha 10DAT 2204 67 217 29
Herbamix-PM410 BL/ha 21DAT 2628 80 193 51
Herbamix-PM410 10L/ha 21DAT 2628 33 361 26
Herbamix-PH410 5L/ha 10DAT + weeding 30DAT 2598 44 455 64
Herbamix-PM410 BL/ha 21DAT + weeding 40DAT 2562 27 330 27
Stam F34T 3.0 kg a.i./ha  21DAT 1974 79 3N 38
Stam F34T 4,0kg a.i./ha 21DAT 1815 A9 435 41
Stam F34T 3.0 kg a.i./ha 21DAT + weeding 40DAT 2265 56 343 77
Handweeding twice 21 B 35DAT 2410 49 474 32
Weed free Whenever necessary 2545 13 101 21
No weeding 1921 43 486 33
Table 78: Effect of Cultivation and Weed Control Methods on Yield
(kg/ha) of CP 4 on Farmers’ fields in Associated Grass Swamp.
MANUAL CULTIVATION HECHANICLAL CULTIVATION
Site No Handweeding  Stam No Handweeding Stam
No. weeding at 25 & 40DAT F34AT+ weeding at 25 & 40DAT F34T+
1. 14463 1895 1688 2631 2752 2324
2. 5%6 122 1474 1462 2470 2372
3. 1241 1707 2415 1488 1842 1605
4. 2470 2845 3234 2137 2443 2406
5. 1001 1063 1228 698 1097 1403
6. 977 1144 1253 1046 1325 1334
7. 886 1100 1307 1029 1365 1428
8. 307 978 1348 526 822 1516
Means 1118 1495 1746 1377 1765 1799
LSD (%) : Cultivation methods = 333 kg/ha
Weed control methods = 149 kg/ha
+ Gtam F34T was applied at the rate of 3.24 kg a.i./ha
DAT = Days after transplanting.
Although there were no significant differences in yield between treatments, all

treatments except manual ploughing and puddling, had significantly lower infestation
of C. articulatus than the control (Table 75). Mechanical cultivation gave the best
control. The results further show that for manual cultivation to adequately control
the weed, the stem and root cuttings should be removed after ploughing and puddling
to avoid regeneration of the rhizomes. fut for mechanical cultivation, the weed can
be adequately controlled after ploughing and puddling even if the stem and root
cuttings are not removed.

Effect of Kire-Kire (Paspalum vaginatum) Competition on Growth and Development
of CP 4 Rice Variety! The results show that plots without kire-kire infestation had
significantly higher nroduction of tillers (113/0.6m2) than the kire-kire infested
plots (90/0.4m2) for all the dates of sampling which shous that tiller production by
the rice crop can be reduced by kire-kire competition.



78

Weed Control in Mangrove Associated Grass Swamp

Effects of Cultivation and Weed Control Methods: This trial was initiated
during the 1977 season and has been conducted for the past six seasons. The trial
has been repeated on the same site to determine the long-term effect of the treat-
ments on yield and the weed flora. The test variety was CP 4.

The results presented in Table 76 for grain yield show that for both methods of
cultivation, all weed control methods yielded significantly higher than the no weed-
ing control but did not differ significantly from each other. Mechanical cultiva-
tion did not significantly differ in yield from manual cultivation. This can be due
to the ¢act that after six seasons of cultivation, on the same site, the weed popu-
lation had been drasticaily reduced as refle=ted in the weed count and weed weight
results. All weed control methods under manual and mechanical cultivation adequate-
ly controlled the grasses, sedges and broad leaves.

Effect of Herbicides on Rice Yield in Associated Swamp:

The yield results from 1978 to 1982 (Table 78) show that herbicide STAM F 34T
(propanil + fenoprop), is very promising in controlling weeds and increasing rice
yields. The results further show that mechanical cultivation with the single axle
tractor is superior over manual cultivation in controlling weeds and increasing rice

yields.
Effects of Cultivation and Weed Control Methods on Grain Yield of CF 4 in Asso-
ciated Swamps: The trial was conducted on eight sites on farmers’ fields in the

associated grass swamps within a radius of six miles from Rokupr. The results in
Table 78 show that hand weeding (at 25 DAT and 40 DAT) with the application of STAM
F 34T gave significantly higher yield than the no weeding control, regardless of the
method of cultivation.

For both wmanual and mechanical cultivation, the population of sedges was signi-
ficantly less in the hand-weeded and STAM F 34T plots than in the no-weeding control
plots,

At all the trial sites, sedges were dominant over grasses and broadleaves but
S)AN  F34T proved to be an effective broad spectrum weed killer. the poor grain
yields might be attributed to iron toxicity and other nutrient deficiencies which
occurred in most of the trial sites.

Pathology

Incidence of Disease

Disease Survey in Guinea Mangrove Swamp: A general disease survey of mangrove
swamp rice conducted in three regions of Guinea (Koya, Sonfonia and Koba) showed the
occurrence of the following dieases: Leaf blast (Exrjcularia oryzae), brown leaf
spot (Cochliobolus miyaleanus - Helminthosporium oryzae), narrow brown leaf spot
(Cercospora oryzae), leaf scald (Rhynchosporium oryzae), a presumptive stack burn
disease (Alternaria padwick{i), sheath blotch (Pyrenchaetpo gryzae), sheath rot
(Acrocylindrium oryzae), dirty panicle (€. miyabeanus, etc.), sugary disease, cat-
tail fungus or udbatta (Ephilis pallida), panicle blast (P. oryzae) and pale yellow
mottle virus. The intensity of fungal diseases observed varied with the ecology.

Disease Monitoring in Varietal Improvement FPlots at Kokupr: Some 1,600 varie-
ties/lines were scored for seedling blast in the nursery and other diseases occurr-
ing in the field after transplanting. Tuenty-five varieties/lines recorded immune
reaction to seedling blast; another B84 were rated highly resistant followed by 271
resistant lines. The intermediate class had 430, followed by 371 susceptible and
433 highly susceptible, Seedling blast incidence was observed to be more severe
during the season than was apparent in the previous year. This was probably due to
a combination of favourable weather conditions and abundant susceptible germplasm.

At Rokupr, udbutta (E. pallida) was recorded on 20 varieties which included ROK
5, IR 4712-38-1-2-3, IR 5677-17-3-1, Kautik Putih, Toms 112, Raminad Str. 3 and
Djabon.
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Table 79: Reactions of some Rice Varieties to
Seedling Blast and other Diseases under
Mangrove Swamp londitions - 1982

ROKUPR ROTIFUNK

SB BS LSc LSm DP SB BS LSc LSm DP
ROK 4 S I I HS K S I I S HR
ROK § S R HR HR HR I I I I HR
ROK 7 S I I HS HR R R I § R
ROK 8 HS R HR S HR I 8§ I HS R
ROK 9 HS R R HR HR I 1 I § R
BD 2 HS I HR HR HR I I R HS R
CP 4 I R I I HR R R I S HR
RH 2 HS I HR R HR I T R I HR
SR 26 HS R HR HR R R I I I R
Pa Konday 48R R I I S HR HR I I I HR
Pa Yenke Yanka 114 R I HR HR HR HR I R S R
Kaolaka 10éa I I I I HR HR I I S R
Segon Mega HR I I HS R HR R I S HK
Hurungakayan I R I I HR R I I R R
Raminad Str. 3 HR I HRK I HR HR I I S HR
23-3-1-p-3 HR I I 1 HR HR I I S HR
23-2-F5-1 HR I HR S K HR I Rk S R
IR 4712-38-1-2-3 R HR HR HR HR HR R R S R
Ik -3-231-3-3 HR I HR HR HR HR R kK I HR
IR 9782-111-2-1-2 HR R HR HR HR HR I R HS HR

SB = Seedling blast (Pyricularia gryzae)
BS = Brown spot (Cochliobolus miyabeanus)
LSc= Leaf scald (Rhyncosporium oryzae)

LSm= Leaf smut (Entyloma oryzae)
DP = Dirty panicle (C. miyabeanus, etc.)

HR = Highly resistant

R = Resistant

I = Intermediate

S = Susceptible

HS = Highly susceptible

Horizontal Disease Resistance Nursery: Some 150 varieties/lines of recommended
mangrove swamp varieties, local varieties, introduced varieties and advanced bree-
ding lines of related ecology and 10 monogenic Japanese blast differential varieties
were sown in horizontal resistance field plot design at Rot:funk and Rokupr.

It is evident from the results that considerable varietal differences in re-
action to seedling blast and other diseaases in the field occurred. However, some
varieties indicated stabl resistance to blast and other disease at both locations
(Table 79). Lesion number per leaf was observed to be high ox susceptible varieties
and low on resistant varieties.

Seedling Blast in Nursery and Crop Stand in Tidal Mangrove Swawy: Some 40 seed-
ling blast resistant or tolerant viarieties/lines were re-selected after the fiprst
nursery was transplanted and nursed in larger plots. the spread of disease along a
gradient at 0.5 m intervals up to 2.5 m long was monitored. The materials were then
transplanted in tidal mangrove swamp.
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Table 80: Reactions of some Mangrove Swamp Rice Varieties
to Pale Yellow Mottle Virus

Variety Disease reaction Other
(%Z Stunting) Reaction

A. Recommended Varieties:

ROK 4 S/MR 12,2

ROK 5 S/6 30. 4 Oranged
ROK 7 S/S 22.2

ROK 8 S/1 17.9 Oranged, blasted
ROK 9 S/8 33.9 Oranged
ROK 10 S/1 16.3 flasted
GD 2 S/S 31.4

RH 2 S/S 29.2

Sk 26 S/8 40.7 Scalded
CF 4 5/8 25.3

Gantang S/S 31.0 Oranged
B. Farmers’ varieties and introductins:

Nyowai 298 I/MK 7.9 Scalded
Anghata I/MK 7.8 Scalded
Pa Konday 48K 1/MR 15.4

Fa Sorro Bullo 115b 1/1 17.1 Scalded
Fa Sorro 104 /1 19.6 Blasted
Fa Sorro White 9 1/1 17.2 Scalded
Fa Miniki 33 I/7MR 10.1 Blasted
folo 108 (5789) 1/1 16.6 Glasted
Bali Grodak 1/1 16.5 Scalded
[ong Sen Den 2R10 I/1 14,9

Getu 1/1 15.2 Scalded
Gissi 27 I/MR 10.5 Scalded
IET 6137 I/MR 9.9

IR 13299-94-2-2 1/1 19.0 scalded
Hahsuri I/MR 12.1 Glasted, scalded
Mas 2401 (6020) I/MR 16.0 Scalded
Setra I/1 19.4

Tox 516-11-SLR 1/MR 9.2 Oranged
Tjempo Bentan I/MK 10.0

55-K-70 I/1 19.2 Blasted

* The designation to the of the stroke refers to
chlorosis; right of the stroke refers to stunting.

MR= Moderately resistant
I = Intermediate
s = Susceptible

Results on lesion count along a gradient revealed three classes of resistant or
tolerant wvarieties for seedling blast in the nursery (Figure 10). The first class
of varieties was represented by Sentral Merah or 4-1-1~B-1, ROHYE 4-WAR-1-1-G-1.
This class had relatively high lesion count per leaf but maintained more or less a
steady level of disease along the gradient. This would indicate efficient buffering
capacity, probably due to high level of horizontal resistance. Class two varieties
were characterized by high initial lesion count which gradually dwindled along the



81

50+
class |
Sentral
Merah
4-1-1-B-1
407t
3.0¢
class 111 r
{RL568-86-1-3-2
Haji  Haroun
class Il +
2.01 IR 9575~Se 1.
CPL
1.0+
05 1.0 1.5 20 2.5

Distance tom :.reader (m)

Fig. 10  Pattern of lesion distribution in three classes of resistant
varieties in a horizontal blast resistance nursery along a gradient



gradient away from the spreader, for example, CF 4 or IR 9575-Sel. This. was probably
due to vertical resistance or susceptibility in which disease built up rapidly when
it was initiated.

Table 81: Effect of D. Oryzae (Brown spot) on the yield
of 2 Rice Varieties at 3 Stages of Crop Growth

Variety Stages at which Grain yield Lesion % yield
inoculated (g/panicle) count increase
Over control

CP 4 Control 2.4 0 -
Rooting/heading 1.8 * -25.0
Milk/dough 2.5 21 4.2
Pa Sorro 125 Control 2.5 0 -
Rooting/heading 2.3 * -8.0
Milk/dough 2.7 47 8.0
* Rrown spot lesions were too small in size to count accurately.
Table B2! Grain Yield of ROK 5 and Disease Incicence under
Two Levels of Nitrogen in a Date of Transplanting
Experiment in a Tidal Mangrove Swamp at Rokupp
Date of Grain Yield at % yield Leaf Damage
Transplanting O kgN 40 kgN increase Brown Spot Leaf Smut
with 0 kgN 10 kgN 0 kgN 40 kgN
kg/ha  kg/ha fertilizer (%) (%) (%) (%)
24 July 3062 3273 6.9 6.2 4.2 65.0 65.0
22 August 2405 3337 38.7 4.2 4.2 65.0 65.0
19 September 2178 3484 60.0 24.2  30.8 65.0 65.0
16 October 1446 3413 132.8 37.5 37.5 65.0 65.0

DAT = Days after transplanting.

Fale Yellow Mottle Virus (PYMU)

Screening for resistance: Disease readings were taken two weeks after inocula-
tion, followed by another a fortnight later. It is evident from the results (Table
80) that all recommended mangrove swamp varieties tested were susceptible to the
disease in varying degrees. However, some traditional and introduced varieties were
moderately infected. It was also noted that leaf scald was recorded on almost all
the varieties in varying degiees.

Alternative Hosts of Rice Fathogens in Hangrove Swamps

Alternative weed hosts of important rice pathogens were recorded in and around
the mangrove swamp ecosystem. Udbatta <(Ephelis pallida) was recorded on two new
alternative grass hosts, namely: ‘lalang’ (Imperata cylindrica) in Rokupr and Rpott-
boellia exaltata at HKibanka, 1n associated swamps. Presumptive symptoms of the
disease were also observed on the flag leaf and culm of wild rice (Oryza longistami-
nata) at Kokupr. Brown leaf spot was also recorded on this host and ‘lalang’,
‘kawaya’ (Fanicum repens) and ‘kire-kire’ (Faspalum vaginatum), an obnoxious weed
dominant in tidal mangrove swamps. Narrow brown leaf spot and leaf blast were recor-
ded on 0. longistaminata, particularly in associated swamps. Leaf smut was ob-
zerved on F'. repenc and K. exaltata.




Crop Loss Assessment

Growth Stages of rice and Effect of Brown Spot on Yoeld of Rice in the screen
house: Studies on crop loss assessment under field conditions are complicated by the
interference of non-target diseases and variable environmental conditions. There-
fore to obtain definitive resulte on losses caused by D. oryzae, studies were
carried out under controlled environment.

Two varieties, CP 4 (improved) and Pa Sorro 125 (local) were used for this
study.

Experimental plants were sprayed with spore suspension at booting/heading and
milk/dough stages of crop development.

When the crop matured, five panicles werc harvested and weighed per treatment
per replicate. The unsprayed plants served as control.

Yields of both varieties were reduced when inoculated at booting/heading stage
and brown spot lesions counts were very low (Table 81). CP 4 suffered greater de-
crease (25%) in yield than Pa Sorro 125 (B.0%), suggesting that the former variety
was wmore susceptible to brown spot disease. Although higher lesion counts were
recorded on the varieties inoculated at the milk/dough stage, yields were high
possibly due to grain development being complete before infection was achieved.

Date of Planting and Disease Incidence

The trial was established at the river edge of Rokupr experimental farm in a
split-plot design with date of transplanting in main plots and with nitrogen or
without nitrogern as sub-plots. The unfertilized plots simulated farmers’ field
conditions. Diseases were scored at r2gular intervals.

The results (Table B2) indicated that brown spot was not serious in the July to
August transplanted crops but began to assuwe damaging proportions at later trans-
planting. In the July and August transplanted crops, application of nitrogen
appeared to suppress brown spot while September transplanting increased it.

Agricultural Econowics and Extension

The activities of the Agricultrural Econcmics/Extension Section came under one
broad heading Technology Assessment aid Transfer (TAT). The main components include
socio-economic studies in Sierra Leone and Guinea for the period 1982/83, and adap-
tive trials in Sierra Leone during the same period.

Socio-Economic Study in Guinea

Selection of Villages and Enumerators: The Conakry region (around Sonfonia)
which is typical of the general mangrove ecology and the Coyah region, representing
the mangrove fringes, were selected for the study. The availability of potential
enumerators; accessibility of villages all the year round to facilitate supervions;
the pre-disposition of the people to accept the studies; and representativeness of
the mangrove ecolugy were deciding factors in selecting the region.

In the Conakry region, Sonfonia, Yattaya and Kobaya were selected while in the
Coyah region, Tonguiron, Yelimangaya and Donia were selected.

Enumerators were appointed and trained for one week in Conakry and 10 days in
Rokupr. A ‘supervisor was appointed for each region. An overall supervisor was
appointed for the regions to ensure intensive supervision of the enumerators. Each
enumerator carried out listing of households and participated 4in the random selec-
tion of 15 to 21 farmers in his village. Precoded questionnaires were used to record
general information as well as cost route data.

The farm Family: The household farm labour force is made up of family members
usually numbering 2 or 3 in the Coyah region, and 3 or 4 in the Conakry region.
Adult family sizes of up to 8 was recorded in some instances. Family children below
16 years assist in farm activities especially in uprooting of seedlings, harvesting,
threshing, winnowing and wanual milling of rice. Usually 2 or 3 children may contri-
bute to household farm labour. Women participate in almost all farm operations but
may not do ploughing or threshing. Picking of individual panicles, winnowing and
manual milling are women’s normal activities.

Non-family household members comprise an average of 11.2 percent of the total
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household labcur force in the Coyah region (Table 83). The high percentage of non-
family household members in the Conakry region may be attributed to rural urban
migration. S8ince Sonfonia, Yattaya and Kobaya are almost suburban to Conakry, they
can more sasily draw on the unemployed labour force in Conakry.

Faraing Systess:

#) Cropping System: The farmers in the study regions mainly do multi-cropping.
They generally own mangrove swamp rice farms, rice in other ecologies, and other
crops such as potatoes, cassava, vegetables and fruits. The households in the above
category comprise about 51.7% of a total of 344 households interviewed. About 13.9%
have mangrove suwamp farss solely, 7.5% have mangrove swamp farms plus rice in other
ecologies, 3.5% have only crops other than rice, and 22.54 households are non-
farning. The non-farming households are often traders or artisans. The percentage
distribution is fairly similar for both regions except for a greater number of house-
holds 4in the Conakry region engaged in mangrove farming only, than those in the
Coyah region. The percentage in the Conakry region is 21.3% compared with the over-
all percentage of 13.9.

b) Farm Size: Most farmers in the two regions nurse two bushels of rice or
less. Those in the Koya region may nurse to 5 bushels while those in the Conakry
region may go up to 10 bushels though wusually between 2 and 6 bushels are nursed.
The number of bushels nursed only gives an indication of relative farm sizes. The
actual farm sizes have been measured and are being computed.

€) Yield: VYields range from about 400 kg/ha to about 2,800 kg/ha though the
upper 1limit 4is rare. The yields in the Coyah region tend to be higher than the
Conakry region (Figure 11). The former is often between 800kg/ha and 2000 kg/ha
while the latter is usually between 400 and 1200 kg/ha at 14X moisture content.

d) Storage: Sacks and boxes are the main storage units in the study area.
About 31.4X and 20.9% of farmers interviewed storé their rice in sacks and boxes
respectively. A lot more use the combination of both (20.1X) while about 10% store
their rice in barrels.

e) Crop Use: The average farmer in the two regions grows rice principally for
household consumption but part of the produce is often sold to meet financial needs.
Some fraction of it may also be used in kind to pay off loans. The results from a
supplemental survey indicates that farmers may use up to 10 bushels of their produce
to pay off loans. The number of bushels for repayment average 4.40 bu. in the Cona-
kry region agains 3.30 in the Koya region. An average of 2.05 bushels is used on
social custons and alms in the two regions. the percentages of the total output
will be determined for individual regions when the farm size results become avail-
able.

f) Land Tenure: The land tenure systems in the two regions are basically simi-
lar. The farm lands belong to individual family heads but the ultimate right to the
land rests with the Government of Guinea and is exercised through the chiefs. Thus,
fanily heads cannot pledge their farm lands without the consent of the chiefs.
Renting out of farm land may sometimes be done without the consent of the chief but
only occasionally. Out of 40 farmers interviewed from the sample villages, only 10%
indicated they need to seek the consent of the chief. The farmer can make a gift of
portions of his farm land to other relatives although it is his children who inheri?
his property. Socio-economic Study in Sierra Leone

Farming Calendar: The following section contains a description of the farming
calendar iw different areas along the Great Scarcies River. Land clearing in the
nursery cosmences around the first week of March for both areas but finishes early
in short duration areas in early June compared to the long duration areas where it
finishes in mid July. The ploughing of nursery lands continues after the land is
clearsd, and in both areas, nurseries are ploughed and ..dy for seeding which takes
place between late May and the end of July. The uprooting of seedlings takes place
from July to early October for both areas. Seedlings are transported, often over
considerable distances, from the nursery to the field after uprooting. Land clear-
ing in the swamps appears to begin in early March but finishes later in the long
duration areas compared to short duration areas where it ends in July. Ploughing
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commences around the middle of March and extends to Dctober in some long duration
villages. In short duration areas, ploughing begins in April and ends begore Octo-
ber. The puddling of land is greatly facilitated by the rains and as such the
majority takes place in mid July and ending in early October in both areas. Trans-
planting commences froe the first week in July to wmid October.

Harvesting of wmangrove rice commences in late November in short duration areas
and early December in long duration areas. It finishes at the end of January in
areas close to the sea because of salt incursion and in long duration areas, it can
continue until mid march. From flowering until maturity, rice in the field and the
harvested crop are guarded against pests and watched regularly particularly in short
duration areas. After cutting, it may be a considerable period of time before rice
is completely threshed, though swall amounts are continually threshed for consump-
tion. Threshing can take place in the field as early as mid December or can be
transported to a different site, stacked and then threshed right up until April and
occasionally May, in the case of long duration areas. Winnowing is usually carried
out at the same time as threshing.

In each village, data on the amount of time spent on each activity was collec-
ted, averaged for the whole village and displayed as a proportion. Though concealing
a large amount of inter-farm variations, it does indicate broad trends in labour
input, and the relative time spent on these activities through the year. Land pre-
paration, nursery and planting activities demand high labour input from May to Sep-
tember. Harvest activities also demand high labour input from early December to
early February. It is clear that certain activities continue throughout the year
but place a smaller demand on labour. Animal feeding is a good example. Other crop
activities occurring in the associated swamps such as potato and cassava cultivation
place demands on labour at times of the year when rice is not being cultivated.
Several other activities such as repairing buildings and fencing attract labour at
non-peak periods.

Household activities (mainly done by females) decline in peak agricultural
periods as do social and religious activities. Travelling time (away from the farm)
was only recorded for the household head in the survey but it is an extremely large
proportion in off-peak periods. A similar trend in undetermined activities. was
observed.

Differences between areas in terms of proportion of time spent on activities in
each wonth can be discerned by taking a high demand activity such as ploughing. In
Kata-Kera (the long duration areas analyzed), the highest proportions of time spent
on this acvtivity occurs in June. In Kychum (the short duration area), the peak is
in July. Similar trends were observed with other activities. For example, a greater
proportion of harvesting is done in December in short duration areas, compared to a
greater proportion in January (in long duration areas).

The Division of Labour in Mangrove Rice Farwming: Farming households in the
Scarcies utilize all the 1labour available to them although certain operations are
predominatly done by one age or sex group. For the purpose of the socio-economic
survey, the labour force was divided dinto the household head, the wife (or wives),
males and females between 10 and 60, males and females over 60 years, and children
younger than 10 years old. (Children between 10 to 15 were regarded as full working
adults).

The wmajor activities performed predominantly by males (including household
heads and males from 10 to 60) are land clearing, ploughing, puddling, ridge/mound
making, earthing-up, manuring, guarding and watching, bird scaring and uprooting.
Eighty percent of the tim: on these activities are exclusively male though activi-
ties such as uproooting have a higher proportion of female input. Winnowing, ~zarry-
ing, parboiling, watering, selling and household activities, majority of which occur
around the household compound, are done mainly by women.

Adaptive Trials in the Great Scarcies Mangrove Swamp Area of Sierra Leone!

The trials were conducted on parcels 4000 m2 in area divided into two equal
plots of 2000 m2 with exceptions where the farmer2’ field could not accomodate the
total 4000 m2. On one plot, the improved package was tested with the farwers’ tradi-
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tional practice on the other. There were 40 trials in all, distributed between pure
mangrove swamp (FMS) and associated mangrove swamp (AMS).

The test packages were derived from the combination of improved variety, ferti-
lizer injection and mechanical ploughing. Trialc were carried out for:

- Improved variety vs Traditional variety;

- Improved variety, Mechanical ploughing vs Traditional variety, Manual

ploughing;

- Improved variety, Fertilizer injection vs Traditional variety, No fertili-~

zer; and

- Improved variety, Mechanical ploughing, Fertilizer injection wvs Tradi-

tional variety, Manual ploughing, No fertilizer.

Results and Discussion

Varietal: Results on the varietal trials conducted in both ecologies of the
short duration areas of Miribaia and Ralansera showed that the variety ROK S out-~
vielded the traditional varieties in 3 out of 4 trials.

Variety + Fertilizer Injection: The trial with improved varieties plus ferti-
lizer by injection compared with traditional wvarieties under no fertilization showed
higher yield increases of the former over the latier, ranging from 31%Z to 87% in 9
out of 10 trials.

Complete Package: Results of the complete package in Table 84 showed yield
increases in 7 out of 10 cases. However, it is necessary to determine the economic
viability of the package before drawing conclusions.

Table 83: Distribution of Household Farm Labour Force
According to Family and Nen-family Members

No. of Family Av. for Non-family Av. for
household members  region members region
Village interviewed % % % %
Coyah Region 88.78 11.22
Yelimangaya 20 92.81 7.19
Tonguiron 19 75.00 25.00
Donia 20 98.53 1.47
Conakry Region 76.90 23.10
Sonfonia 18 71.11 28.89
Yattaya 19 73.39 26.61

Kobaya 18 86.12 13.79
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Table 84: Advantage of Improved Technology over Traditional Technology

Varieties Yields in kg/ha
Im- Tradi- Im- Tradi- p4

Locations proved tional proved tional increase
Moribaia PMS ROK & Bathurst 3142 1644 92

AMS ROK S Pa Nylon 418 1475 -252
Falensera PNMS ROK 5 Pa Kenema 4030 2668 51

ANMS ROK S Minique 3530 2391 +48
Katema PMS CP4 Pa Sorie Sanko 2613 1125 132

AMS CP4 Pa Fant 1448 1120 47
Rosinor PMS CP4 White Sorro 2688 1528 76

AMS CP4 Kamsar 2439 1037 135
Robat PNS CP4 White Sorro 2940 2927 0.4

ANS CP4 Matis 2127 2184 -3

Net Revenues Obtained From the Adaptive Trials

Goth the wvariable costs (Table 85) and the net revenues in Le/ha of the
various adaptive trials (Tables 86 and B7) were classified according to the ecolo-
gies and zones. The proportion of labour the farmer was assumed to hire and the
output price were varied to introduce an element of sensitivity into the analysis.
The net revenues were obtained by multiplying the yield of each trial (in kg/ha) by
the output price (Le/ha). The variable costs for each trial were then deducted from
this figure to obtain those shown in Tables 87 and 88. All costs were regarded as
variable, including capital charges for equipment, which would be included in rental
charges when the farmer used the item. Payment for seed rice was Le 37 and Le 23
per ha (local wvarieties), Le. 55.5 and Le 34.5 (improved varieties) for short and
long duration varieties respectively. Application of fertilizer in the nursery cost
Le 1.9 and Le 0.9 per hectare for short and long duration varieties respectively.
The cost of field application was Le 19.4 per hectare regardless of the duration of
the varieties. Use of the injector and power tiller costs Le. 4.0 and Le 172.0 per
hectare respectively for short and long duration varieties.

Determination of labour costs was based on the labour data collected from the
trials. The labour rate used was Le 2.50/day and the rate of Le 1.00/day was consi-
dered toc be appropriate for bird scaring.

Costs differed considerably between short and long duration areas and batwee
pure and associated swamps (Table 86). The higher costs for short duration areas
reflected the higher seed rate and in turn the higher nursery fertilizer rate, as
well as the cost involved in bird scaring which only took place in this area. The
differences between ecologies mainly reflected the higher labour input in pure man-
grove swamps.

It was observed and generally agreed that the adaptive trial sites were not
truly representative of the 1land that farmers generally use for cultivation and
indeed were marginal in wany cases. Sites were often heavily weed infested, had
soil fertility problems or were subject to pest damage. Most farmers had ploughed
their good 1land in May when the researchers started site selection, and others were
cautious about permitting the use of their land for trials. In several cases the
trials were outyielded by the control plots. It is with these factors in mind that
one is in a position to interprete the net revenues calculated in Tables 87 and 88.

The overall tendency was for net revenue to be higher on pure mangrove swamps
compared to associated swamps. The exceptions to this were the fertilizer trials
where the situation was reversed. In general, the yields of the pure mangrove
sWamps were higher than those of the associated swamps and this could account for
some of the differences. The average net revenues of the varietal trials were lower
than those of the control plots when classified by ecology. However, with reference
to Table B8, it can be seen that the poor performance of CP 4 in lorg duration areas
is the cause of the low averages. Reference to the table indicates that wvarietal



trials still fall short of controls in terms of revenue and the difference can be
attributed to cost differences outlined in the section on variable costs. When all
labour is costed, the varietal trials break even at a product price of between Le 10
to 15/bushel whereas all other trials on the average break even between Le & to
10/bushel. Where aonly 257 of labour is costed, all trials break even at the lowest
price level.

The mechanical ploughing trials provided informative results. The net revenue
figures indicate that wmechanical ploughing by itself may not increase net revenues
above that of traditional practice though it certainly reduces the drudgery of hand
digging and may break a seasonal labour bottleneck. The fertilizer trials were
extremely promising. The average net revenues were superior to those of the com-
plete package in associated swamps and in pure mangrove swamps at lower price
levels.  Fertilizer injection coupled with improved varieties produced high yields
without having high variable costs. It also indicates that improved varieties
should be combined with fertilizer to fully exploit their advantages. The complete
package trials consistently outyielded the control plots and as a consequence, the
revenues were highest for all trials except fertilizer trials in acsociated swamps.

Table BS: Summary of Total Variable Costs (Le/ha)

100X Labour Costed 257 Labour Costed
PMS PMS AMS AMS FMS FPMS AMS AMS

Traditional Practice 460 396 453 381 180 116 179 115§
Variety S43 472 494 424 216 145 205 133
Mech. Ploughing SA9 478 577 506 332 261 339 248
Fert. Injection 559 487 485 413 238 1646 220 148
Complete Package 659 587 640 568 377 305 372 300

Table B6: Average Revenues (Lesha)

% of Labour Hired
100 25
Qutput Price (Le/kgq)
0.22 0.37 0.55 0.75 1.10 0.22 0.37 0.55 0.75 1.10

Traditional Practice FMS =76 164 A51 771 1329 204 445 731 1071 1609
AMS -89 127 387 475 1179 185 401 4561 949 1453
Variety PHS -219 -26 205 443 913 108 301 532 790 1240
AMS -188 -14 195 427 932 104 278 4846 718 1113
Fertilizer Injection PMS 1 381 834 1315 2175 334 702 1145 1434 2496
ANS 110 468 897 1372 2205 376 732 11461 1437 2470
Mechanical Ploughing PMS -99 178 510 881 1528 118 395 728 1098 1745
AMS -206 22 296 6401 1134 32 2460 534 893 1372
Complete Package PMS 7 A37 953 1525 2528 289 719 1205 1807 2810

ANS 123 192 570 1727 1727 145 440 838 1259 1995
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Table 87: Average Net Revenues (Le/ha)

% of Labour Hired

100 25
Output Prices (Le/kg)

0.22 0.37 0.55 0.75 1.10 0.22 (.37 0.55 0.75 1.10

Traditional Practice ROK & -135 Bo 351 46446 1160 144 345 630 924 1439
CP 4 -45 193 477 794 1348 233 470 755 1071 1625

Variety ROK S -129 -7 249 523 1029 99 312 547 851 1347
CP 4 -201 =30 175 402 801 110 281 4846 714 1112

Fertilizer Injection ROK 5 -68 247 669 1115 18946 253 588 710 14346 2217
CP 4 115 501 943 1477 2376 408 794 1256 1770 2649

Mechanical Ploughing ROK 5 ~-186 72 381 724 1325 42 299 408 952 1552
CP 4 ~116 138 443 782 1276 109 363 669 1009 1613

Complete Package ROK 5 -41 376 878 1435 2410 237 655 1152 1713 2488
CP 4 -47 314 747 1224 2073 228 589 1022 1504 2348
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WARDA‘S COLLAROKRATOON WITH OTHER INSTITUTES

WAKRDA has over the years developed collabarative research programmes and other
working relationships with many national and international institutions. Highlights
on the current ones are given below:

Catholic University (UCL)

Louvain, Belgium

The agreement petween UCL and WARDA is to study the use of Azolla and blue
green algae as cources of nitrogen for rice production. Trials have been conduc ted

at Suakoko 1n Liberia and Rokupr in Sierra Leomne. The main project cite is at Fanaye
in Senegal. The Helgium Covernment provides funds for the Azolla project.

International Centre of Insect Physiclogy and Ecology (1CIPE)

WARDA and ICIPE, loccted in Nairobi, Kenya, agreed to undertake collaborative
research on rice stemborers. The excellent facilities available at 1CIPE were to be
uytilized in implementing the more basic research portion of the project while WARDA
would carry out the applied and field studies. This joint project intends to encou~
rage collaboration among the two institutions for wutual benefit. However, lack of
funds has delayed implementation of the project.

International Crop + ~otection (ICF)

University of Californid, Rerkeley

WARDA Collaborates with +CP in its programme on Integrated pest Managewent. The
programme includes a variety of research, training, extension and farmer—-demonstra-
tion activities. WARDA/ICP/USAID co-sponsored A course oOn Integrated Pest manage-
ment in Rice in West Africa im Fendall, Liberia, in January, 1982. Twenty-eight
participants drawn from all over West Africa took part iu the training.

International Fertilizer Development. Centre (1IFDC)

WARDA and IFDC have agreed on 3 cooperative programme and research on rice
fertilizers as they relate to crop production. Between 1980 and 1982, IFDC has
supplied & number of new nitrogenous and phosphorus fertilizers for testing under
iron toxic swamp conditions imn Suakoko, Liberia. This work will be extended to the
Richard-Toll and Rokupr pProjects under irrigated and mangrave swamp conditions. The
agreement with IFDC is a8 continuous one in which new nitrogenous and phosphorus
fertilizers will be received for field trials every year in WARDA Stations.

International Institute of Tropical Agriculture (I11TA)

For the purpose of promoting greater professional collaboration between 1ITA
and WARDA, the tuwo parties reached a sutual agreement in 1978 by which an IITA
Sepior Rice Rreeder was seconded to WARDA. The agrezment has been renewed several
times and is still current.

The collaborative activities include exchange of genetic materials, training
programmes, collahorative trials, joint monitoring tours and attending each other’'s
conferences. The collaborative activities will be extended to joint research on
iron toxicity. 11TA will fund part of the cost of the research. WARDA cooperates
in the screening of early generation (F3, F4 and F5) lines of late duration varie-
ties from 1ITA under cuakoko upland rice conditions.

International Kice Research Institute (IRRD)

Since 1973, IRRI has been supplying WARDA with lines and varieties for 1ETs and
coordinated trials. In 1976, WARDA and IRRI reached o formal agreement by which
WAKDA agreed to play an active role in the International Rice Testing programme. In
1979, to further strengthen the linkage between IKKI and WARDA, IRR] posted a
liaison scientist to Africa, based in 1ITA, but with major comcitments to the West
African region. pther areas of collaborative efforts ore in training, sonitoring
1oure, mectings and conferences.



Project on gird Control
A joint project involving WARDA, OCLALAY, CILSS and the River Basin Authorities

of Senegal, Chad and Niger was formulated for the control of rice grain-eating
birds. The project document was finalized at a8 meeting in Daxar in December, 1980.
The region was divided into four 7zOMEs reflecting differences in ecologies and
species of bird pests. The UNDP has provided funds for this project and the first
phase, which involves training, will be implemented in 1983.
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VISITORS TO THE RESEARCH DEPARTHMENT IN 1982

Bakary V. Ouayogode

E.J. Azagoa

Professor F.A. Onofeghara

Mr.

Dr.

Dr.

Ms.

Dr.

Mr.

Mr.

Dr.

Dr.

His

Mr.

Josiah N. Brown

A. N. Mphuru

J.C. Hoomau

pelmer J. Dovley

J. Adamu

Viho Expedit

& Mrs. Oscar E. Anderson

R.C. Picket

probodh C. Batia

Exceliency Ed. Martins

pavid Hughes

M. Bonette Federier

Dr.

Charles S. Ofori

Professor R.0. Adegboye

P 404, Bouake, ivory Coast - 18/1/82

University of Fort Harcourt, Nigeria - 15/3/82
University of Port Harcour:, Nigeria - 15/73/82
ECOMAS Fund, EP 2704, Lome, Togo - 23/3/82

Faculty of Agriculture, RBox 4A3, Morogrro, Tanzania
- 25/3/82

Executive Director, Near-East Foundationm, New York
10006, N.Y. U.S.A. - 7/4/82

Near-East Foundation, New York, N.Y., 10006 - 7/74/82
W.H.0. Consultant, Liberia 25/5/82.

DAFA/MDRAC Project, porto Novo, Benin - 1/6/82
University of Georgia Experiment Gtation, U.S.A. -
6/46/82

Wm Cary Int’l University, Pasadema, CA, U.S.A. -
16/7/82.

INDUSS SERVICES LTD., Clive Row, Calcutta-1, India -
28/7/82

pmbassador of Nigeria to Liberia - 3/8/82

Guinea Bissau Hangrove Swamp Rice Mission, FAO, Rome
- 6/8/82

FAO Consultant for WARDA/2213 Project - 13/9/82

FAD, Rome - 18/11/82

University of Ibadan, Nigeria - 21/12/82.
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