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The West Africa Rice Development Association (WARDA) is an
autonomous intergovernmental scientific research organization
made up of 16 West African member states: Benin, Burkina Faso,
Chad, The Gambia, +®hana, Guinea, Guinea Bissau, Cote d'Ivoire,
Liberia, Mali, Mauritania, Niger, Nigeria, Senegal, Sierra Leone
and Togo.

WARDA was established in 1970 with the assistance of the
United Nations Development Program UNDP), the United Nations Food
and Agriculture Organization (FAO) and the Economic Commission
for Africa (ECA). In November 1984, it became a full-fledged
member of the Consultative Group on International Agricultural
Research (CGIAR), a network of 13 international agricultural
centres.

The mandate of WARDA is to assist its member countries 1in
becoming self-sufficient in rice, a staple food of West Africans.

All responsibility for views and information expressed in
this report remains with WARDA. The use of trade names does not
imply endorsement, by the Association, of any product.

Citation: West Africa Rice Development Association. 1986 Annual
Report. Monrovia, Liberia.

Please direct inquiries and comments to:

West Africa Rice Development Association
P.0O. Box 1019
Monrovia, Liberia.
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WARDA ‘s DONORS (1986}

West Africa Rice Davelaopment Association {(WARDA)

raceives funds and assistance, in kind, from the followinge

Member Countries

CEBIAR funds from the following countriss and agenciew:
Belgium, Canada, Faderal Republic of Germany, France,
Japan, The Natherlands, and Gwadenj; World Bank,
International Fund for Agricultural Development, and
the Rockefeller Foundation.

International and regional organizations and private
foundations, namelys World Bank, International
Institutre of Tropical Agriculture (IITA), tnited
Nations Food and Agricul ture Organization (FAD), Uni ted
Nations Development Program (UNDP), and tha Europsan
Economic Community (EEC)3 and

International aid agencies of governments of the
following countries: Belgium, Federal Republic af
Bermany, France, Italy, Japan, The Netherlands,

Switzeriand, and the United States of America.
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FOREWORD

1. The year 1984 stands out as one of the most eventful in the
annals of WARDA; it has seen remarkable viciesitudes in the
fortunes of the Assaciation.

2. Fallowing two years of serious financial crisis and uncer-
tainty abaout the future of the Association, the decision of the
Governing Council in December 1983 delegating policy-making
responsibilities te the Scientific and Technical Committee
created optimism in the future of the Association. This optimiem
evaporated when the TAC Mid—-Term Reviaw reported continuing
governance, management and financial prablems.

3. At the request of the CGIAR, an IDRC Mission conducted by
Mr. Moise Mensah, Assistant President, IFAD, visited the sub-
region 1in July to negotiate changas in WARDA's governance and
managemant structures. The Mission recommended :

(1) The redesignation of the Governing Council as the
Council of Miniatersas

(2) the reconstitution of the 8TC into a‘Boaqq of Trusteseas
with the same powers and functions &m the Boards of
other IARCs

(3) the redesignation of the position of Executive
Secretary as Director Seneral and changes in the
process for filling the position.

4. The Resalution on WARDA passed by the Heads of Statea of
WARDA member countries in Abuja, July, dispelied doubts about the
interest of WARDA member atates in the Association and enabled the
Governing Council meeting in August to accept the recommendations
made by Mr. Mensah.

3. The acceptance of the changes in WARDA's governance and
management structures removed & major nbstacle to continued CGIAR
funding of WARDA and resulted in the CGIAR's decision to finance
WARDA on the same basis as other I[ARCs. The formal amendment of
the WARDA constitution in December 1984 set the seal to thess
changes and ushered in “"the new WARDA."



b, The resolution aof WARDA's governance and funding problams

comms out of a strong will and determination on the part of WARDA

member countries and donorse to promote collaboration bestween West
African countries and north/south co-operation in the fight

against hunger. it will help ensure sound management of the

organisation and end the funding uncertainties that have hampered

WARDA‘s activities and aperations for a very long time.

7. WARDA Scientists feel excited about this situation which
affers them a real opportunity to plan and implement, undar
stable funding conditions, a well-integrated and cocherent
ressarch and training program addressing the major environmental
constraints that limit the productivity of our rice farmers and
the quantity of rice produced in West Africa.

Alieu M.. B. Jagna
Acting Executive Secrstary



REGIONAL UPLAND RICE RESEARCH STATION,
BOQUAKE, COTE D’ IVOIRE

VARIETAL IMPROVEMENT

GERMFPLASM EVALUATION AND UTILIZATION
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The new set of upland germplasm evaluated in 198& included
141 varieties from Madagascar, 75 varieties from Togo and &0 fraom

Gulnea. Also, 20 0. glaberrima varieties from Togo were tested.
Two drought periods which occurred during the growing season
enabled very reliable scoring for drought tolerance. Table 1

illustrates the results obtained from screening for different
traits.,

Many of the germplasms, particularly those from Madagascar,
appeared to be useful for the hybridization programme. While no
one Glaberrima variety was found to be resistant to two or mare
diseases, many were found to be resistant to leaf and neck blast.
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The replicated trial was conducted at Bouake, Han and
Odienne. At Bouake, there was drought during the growing periad
but at Man and Odienne, there was no drought. The average
vield, life cycle and plant height are shown in Table 2. In the
trial, 48:27:27:kg NPK/ha was applied. No plant protection
chamical was used. Unit plot size was 20m°.
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Varieties

0. mnativa 0. glaberrima

Number of entries 276 29
Per cent aof varieties tolerant to

drought 22 - &5
Per cent of varieties resistant

to most diseases 24 O
FPer cent varieties maturing in ‘

less than 130 days 3 0O
FPer cent varieties having more than

150 grains/panicle 21 0

Per cent varieties having more than
10 panicles/plant 26 31
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Table 21 Avaerage yield, flowering duration and plant height
of eantries of variety trials conducted at Bouake, Man
and Odienne in 1984.

—— e - - e ———

Average Averaga Avarage
Varimty Yield in Flowering Plant Height

kg/ha Duration in cm
MALOUKA 2116 111 134
WABMA 1980 114 128
IAC 1464 (check) 1978 84 121
WABC 14835 1975 B84 122
WABZ1 1929 101 131
AZ1] 1865 100 131
MOROBEREKAN (chack) 1806 ' 118 142
WABLIKA 1716 111 127
GBAHOMA 1470 123 139
WABSOKA 1446 119 ' 139
TOQUBABOU 1275 122 147
WABOU 12264 122 1354

- s . e G v - -—— T . re o P ey e o — o — —

A  anticipated, IAC 144 and WABC 145 turned out to e
warliest among the entrias and WABZI and AZl of medium duration.
Qther varietiss and selectiaons ware found to be of longer
duratian., Grain vyield of MALOUKA was consiastently good at all
the locations. Considering grain yield, duration, panicle size
and disesase resistance, WABC 145 and WABZI daserve special
attention in farmers’ field trials.

Although they did not give higher average vyiazld, theas
varieties are considered much safer and dependable in terms of
suitable duration, plant type, dissase resistance, acceptablws
grain type and manganese toxicity tolerance. WABC 143 has long
slender grains and WABZI short slender grains. These two
varieties have proven their draought tolerance. Both have much
better manganese toxicity tolerance than most others. WABC 165
is tolerant to acid moil while WABZI is moderately talarant.
Both have white rice. :
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In thream different preliminary trials at different sites,
promising entries wera WABIS 677, WABIS 701, WABIS 550, WABIS
&73, WABIS 400 and IR 59331—-110-1. These will be umed for
multilocation advanced variety trials.



BREEDING PROGRAM

In 19846, 129 crousen were made and nine crosses, in F2, wermw
supplied by IRRI at the request of the WARDA breeder. Amang 129
crasses made, 21 were three way crosses, 28 double crosses and
thae remaining were single cromses. A total number aof 188 Fi
plants were gqrown from the crosses made in 1983. Nine F2
populations generation advancement #¢rom IRR! were planted in
Navember 1986&.

Qut of 68 F2 populations gqgrown at Bouake, 2309 lines
ware selected from 33 populations. Similarly from 17 F3I fami-
lies, 320 lines were selected, and from eight F4 populations 193

lines were sslected. Forty suparior uniform lines were selected
from three F3 populations. Eleven fixed lines were also selected
from Fé populations. They will be further tested in

cbmservational trials in 1987.

_________________ or_Sail Acidity Tolerance

Boil acidity is a common problem in most upland rice areas
in the region. In sevare cases, the plant turns yellow, slows
down its growth and yield is reduced. Little work has been done
to test the tolerance levels of West African popular varieties
and germplasm. It is believed that there is a wide range of
tolerance level among the upland rice varieties of the region.
Screening of available varieties will help in identifying
tolerant ones faor breeding purposmes. The information can also be
used by others.

Nineteen Weat African upland rice varieties, 38 selections
from germplasms and 22 Fé fixed lines, were put taogether in this
test to determine thair level of tolerance to soil acidity. An
area with acid soil was chosen at the Bouake Station. Soil water
pH at planting time was: 3.0, 4.9, 4.9 and S.1 at four sites in
the experimental area.

Obmervations were taken aftar first symptoms started
shawing. Data was taken 62, 82 and 95 days after seeding. In
most areas, the symptoms increased as the plants becames older.

Quite a few varisties and lines showed tolerance to acidity
up te the reproductive phase. Varieties and lines showing
symptoms, in general, did not show any recovery. This will serve
as a good basis for further research.
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Study_of_ Natural Mutants of_ Gbahoma

It was observed that a lacal Ivorian variety , GBAHOMA, when
planted during the off-sesascn for crossing in 1986, produced
mutant spikalet {n many panicles. The varimty was obmerved in
the experiments and in farmers fields during the 19846 main season
and no mutant spikelets was faund. GBAHOMA wams planted again in
the next off-season and mutants appesared again. It is certain
that GBAHOMA producas mutant spikelets under advarsa
enviroanmental conditions such as solar intenaity or higher
temperature or both that accur at Bouake at certain times. The
types aof mutants are shown below. Most of the mutants were found
usually at the tip of panicles.

Multiple Grains s 2 rice grains inside one spike-
let. Usually both grains are
reduced in size. Sometimes, one
grain is rudimentary and the other
one near normal.

Multi_spikelets 3 2 lemmas, 2 palmas and more rudi-
mentary ones clustered together.
Gften sterile. Rarely aone
Caryopsis.

gggg!c,gcgigg t Grains are unusually bigger than
normal. Caryopsis exposed dums to
failure of glumea to hold.

Isolated mutant typas are being studied. Efforts will be
made to mee if any useful mutant can be detected. It is expected
that GBAHOMA will continue to mutate under the hot sunny
conditions of Bouake.
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Six new short duration varieties were tested at Bouake, Man
and Odienne on 15n? plots. At Bouaks, a drought period accurrad
Just after sawing, resulting in pocor vegetative development and
low yield. At Man, despite a short drought pericd at tillering
stage, there was fairly good vegetative development. At Qdienne,
there was good vegeatative development. At Man, IDBA & was the
highast yielder while IRAT 144 and WABIS 217 were the highest
vielders at Odienne. IRAT 144 had a comparatively high incidence
of leaf and neck blast at all locations.
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INTERNATIONAL COLLABORATIVE TRIALS

Three trials were canducted in 1986. The detatiled results
will ba published by the IRTP coordinatara. In AURPSS (Africa
Upland Rice Preliminary screening set) out of the 150 entries, 13
were sslected for further evaluation. Eightewan varieties weres
salected for further evaluation in the Africa Upland Rice
Observaticnal Nursery (ALURON). The Africa Upland Rice Advanced
Trial (AURAT) was caonducted at Bouake, Man, Odienne and Tombokra.
From data collected at Man, IRAT 141 was the highest yielder with
I.2 ton/ha. ITA 257 which matured at 85 days was the earliest
entry.’ '

PEST CONTROL AND MANAGEMENT

Crop_Loss_Ausessmant

In 1984 three fungicides, Benlate, Kitazin and Kocide, were
used to determine grain loss due to neck blast. These trials
ware conducted at Bouake and Tombokro. The three varistiss used
wera Delta (musceptible), IRAT 112 (susceptible), and IAC 144
(resistant). '

At Bouake, grain yield loss from the untreated plaots of
the Delta comparsed with the yields from similar plots treated
with Benlate, Kitazin and Kacide were 49, 49 and 58 per cent
respectively. In plots of IRAT 112, a maderately susceptible
rice variety to neck blast, the loss in yield from the untraated
plots was 32, 20, and 24 per cent for Panlate, Kitazin and Kocide
respactively. IAC 144, a resistant variety to neck blaat,
produced yield losses of 2, 4 and 4 per cent for Banlate, Kitazin
and Kocide respectively.

Considering all the reactions of the rice varisties and the
efficimncy of the fungicides, a range of viald loss from 2 to 58
per cent with an average of 27 per cent was abtained in Bouake.

In Tambokra, the yield loss obtained from Delta was 18.5%
comparad with yields from Kocide traated platsj 27 par cent
compared with Benlate treated plots and 78 per cent compared with
Kitazin treated plots. With respect to IRAT 112, the loss in
yield by the untreated plots was 27 per cent {(Kocidel)y 28 per
ceant (Benlate) and 32 per cent (Kitazin). As for IAC 164, the
loss ranged from 2 per cent (compared with Benlate and Kocide
treated plotas) to 3 per cent (Kitazin). The overall range of
yimld loss for Tombokro was from 2 to 32 per cent with an avarage
of 20 per cent.



The efficiency of the three fungicides was estimated From
the results obtained. The percentage efficiency of Benlate at
Bouake in raducing the incidence of rice blast ranged from 43 on
IAC 164 to 72 on IRAT 112. A range of 41 per cent for Delta to
87 per cent for IRAT 112 was obtained for Kitazin. Kocide
exhibited an =fficiency range of 51 per cent on IAC 144 and 92
per cent on IRAT 112, Thus, the efficiency of a chemical is
dependent on the virulence of the organism and the susceptibility
of the variety.

ENTOMOLOGY _ U Pl X - 2~y eWe
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Screening many cultivars for varietal resistance was carriag
out at Bouake in the screen house in which optimum insect
population level was maintained. Results revealed that stem
borer infestation on test varieties in the screen house increased
with age of the varieties. At 50 days after sowing (DAS), the
percentage hills infestad in all test varieties taken together
was 68.6 (ranging from 21.4% in the most resistant to 94.4% in
the most suasceptible). At 70 and 100 DAS, thay were 72.8 (ranges
20.0-100.0 per cent) and 77.5 (range 38.8-100.0 per cent)
respectively. Percentage tillers with dead hearts were 13.4
(range 4.5-23.2 per cent) and 22.9% (range 11.5~-34.4%Z) at 70 and
100 DAS respectively. Varieties thet axhibited lewss infestation
during the vegetative stage were WABUKA, WABYS 302, WABIS 744,
WABIS 188, WABIS 540, SEL IRAT and IR 3a&. At the reproductive
stage, the following varieties were least attacked: WABYS 121,
WABIS &6&5, WABIS 574, WABUKA, WABYS 302 and WABIS 744. In
overall performance at 50, 70, and 100 DAS, the following

varisties stand out and are considered to be resistant: WABLIKA ,
WABIS 764, IR 3& and WABIS 302. The mast susceptible were W1263,
WABIS 786 and B299-C~Tbh~73~4~-2~3-3=3-2, All tewt varieties

appeared to be resistant to rice blast except W124643 which was
nearly wiped out by seedling blaat.

Tagged, selected lines in segregating populations on the
field were regularly axamined to ensurae that they did not possess
high levels of susceptibility to rice stem barers.

T 0 B e S S e RN e e o S e o et T P poes e et v

To study population dynamica of major insect pests of upland
rice, a large field (30 x 30m2) was planted with two rice
varieties, Moroberekan and IAC 1464 at two witews Bouake and
Tombokro. The plots were divided into four equal parts for



efficiant sampling. Sowing was done by dibbling at a spacing of
25 cm x 25 cm. All cultural practices were as recommended:
fertilizer application 120 kg N/ha and 40 kg/ha of P05 and KCl
with two handweedings. From 30 days after sowing until harvest,
insect pests were sampled using insect sweep nets, and rice stems
ware dissected at weekly intervals. All the insects collected
ware sorted out and the pests were identified. Results obtained
from Tombokro which is a better site for the study than Bouake
are briefly discussed.

In 19846, Tombokro continued to be a better site for studies
on insect pests in the field in comparison with the experimental
site at Bouake both in terms of pest diversity and abundance. A
serious outbreak of the black beetle, Chaetocnema zeas occurred,
affecting all the crops in the field. These insects scrape tha
upper leaf surface tissue and leave white streaks of uneaten
lower epidermis between the parallel leaf veins. During the
cutbreak, all the plants in the field were affected with hardly
any leaf left untouched. The beetles, however, disappeared as
the crops reached the flaowering stage. Apart from leaf damage
which was widespread, no other injury was noticed. It is
pertinent to mention that this species has been incriminated as
vectar of the Yellow Mottle Virus disease.

Hajdr insect pests at the varly vegatative stage wers
Epilachna similis, Diopsis macrophthalma, Diopsis apicalis,
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and Diopsis had a second population peak accurring at &5 and 72
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days after sowing respectively.

During the reproductive and maturity stages, the rice bugs,
Stenacoris and Aspavia were the moat important insect pests.
These insects +Feed on the endosperm of the rice grain. The
earwig, Diapersasticus erythrocephalus occurred right from the
early vegetative stage up to crop maturity. The population level
increasaed significantly during the flowering stage (Fig.1l).

These insects are known to feed mainly on the floral parts and

immature grains. 0f particular interest was the cccurrence of
the rice weavil, Sithgphilus oryzae, in the field at crap
maturity. Infestation began 8& days after sowing, increasing

gradually until harvest. Field infestation by the grain weevil
was absent in Bouake during the 1986 cropping season.

Five hundred and seven (507) stem borers were collected from
the dissection of 720 rice hills. Out of these, 874 were
Maliarpha aseparatella, 2.4% Chilo zacconius, 2.5 EGesamia

e e e e e e B s rcr e B e e e s o Yot o e e e e R T e R e e T e e

calamistis and 8.1 % Diopsis spp. Infestation by lepidopterous

staem borers started 60 days after sawing and steadily increased
as the crop developed (Fig. 2). Feak borer infestation occurrad
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Fig.1: Population dynamics of major insect pests of upland rice at Tombokro, 1986
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at 102 and 1146 days after smowing in IAC 164 and Marcbharskan
raspectively. From flowering to crop maturity, the rate of
infestation as wall as the number of barer larvae collected ware
higher in Moroberekan than in IAC 164.

e o i sty e

Yield losses attributable to insect pest damage on upland
rica were determined using two varieties, Moroberskan and IAC
164. Experiments were laid out with six treatments consisting of
five commonly available insecticides and an untresated check.

There wers very faw deadhearts and white heads on the crop
during the vegetative and reproductive stages of crop growth. At
maturity, when rice tillers were dissected, many were found to

et ot o e e B e e Bt ern e e v e P o

At Bnuaka, yvyields obtained were very low. This was

attributed to poor soil and continuous crapping. Differences,
however existed betwesen protected and unprotected plots

depanding on the level of protection offered hy the different
treaatmente. The differences ranged from S.46% to 34.3%.

At Tombokra, vield di¢farencas betwesn protectaed and
unpratected plots ranged +from 2.55 to 11.75% in Moroberskan
(Table 3) and 9.4 % to 20.3% in IAC 1464 (Table 4).

Comparing tha two sites; insect pests were less in Bouake
than at Tambokro during the season but the margin of yield loss
was larger at Bouake.

Table 31 Effects of insecticidal treatments on grain yield of
rice variety Moroberekan. Tombokro 1986.

N O 200 T G iy G T MU e STV P A S e A SO A T 00 WAL U RS0 WD S S S TS A At G Tt G S WU S e A G S SR W YRR . et T R it SUD G W S i S O SN i e U E WOMS AT £ =10

Treatments 7 Btems Stem borers/ Yield YUYield

~~~~~~~~~~ attecked 10 hills (kg/ha) Loss
LINDANE 106 b2. 64 i3 2021.5 11.0
FENITROTHION &0EC &7.2 18 18935.5 4.1
DECAMETHRINME 25EC &1.0 22 1886.90 X.4
FENITROTHION 11 70.4 13 18446. 5 2.9
CARBOFURAN 503 49,2 a 2034.0 11.7
CONTROL 68. & i 1820.53

L8Dh 394.2

Cv 14%
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Table 4: Effects of insecticidal treatments on grain yield of
rice variety IAC 164. Tombokro 1984.

—— -~ T o o 2 e e s

Treatmants 4 Btems Stem borars/ Yield Y% VYield
—————————— attacked 10 hills (kg/ha) tLass
LINDANE 1086 ‘ 28.2 8 1893. 9 12.0
FENITROTHION &0EC 62.8 16 1928.0 14.0
DECAMETHRINE 23EC 42.3 12 1928.0 14.0
FENITROTHION I1I 48.1 il 1850.0 ?.4
CARBURAN 350G 12.7 5 2037.% 20.3
CONTROL 51.4 19 1690.5 -

LS80
cv ' 11%

S R Wy St et G e T Sl W Y G e P G ot e o VR St s e Goew PG (s St e et Gy VY M e D e i e o S e o e s e

Eighty—one varieties of the 1985 IRSBN were grown at
Tombokro for screaning.

Very few deadhearts and whiteheads were observed on the
nursery during the vegetative and reproductive stages of plant
growth. At nmaturity, five rice hills were salected at random
from each plot and the tillers were dissected. 0Jut of a total of

T om e e v B e B e ey s ST e e

3.5% Chilo zacconius, 7.6% Qesamia calamiglis and the stalk-ayed

flies, Diopsig spp. 9.95%. PFPercentage tillers infested by stem

borers ranged from 6.4 to 44.7 and barer larvae collected on 3
hills ranged from O to 14.

The following 23 varieties and lines exhibiting less than
10% infested tillers and less than 2 borers per 3 hills were
selected for more intensive evaluations in the screenhouse:

BR 109-74--2-2-2 IR 3941~-2-1-3

BR 40-300~2-1 IR 42

GEB 24 IR 4419-57~-1~-1-2-1
IR 112088-B~B-118~1 IR 48

IR 13429-287-3 IR 52

IR 15314~-43-2-3-3 IR 54

IR 15795~-151~-2-3-2~-2 IR 5857-~4~IE-3

IR 19743-23-2-2 IR 9109~72~2-1

IR 19819-31-2~3 IR 9129~1469-3~2-3~3
IR 21015-80~3~-3~1~2 IR 9703~41~3-3~1
IR 22082~41-2 IR 9830-26~3-3

TNAU 1756



WEED MANABEMENT

Wead Hurveys

Obssrvations made in Cote d’'lvoire, Ghana and Sierra Leone
show that the weed spectrum during the cropping period is a
reflection of the vegetation before clearing. The wead flora
consiats of tree regrowth, broadleaf annuals, grasses, seadges.
and ferns. Grasses dominate in the savannah zone and tres
ragrowth end fernas in the forest zone. The same weed species
appwar all avar West Africa, with the major difference being in
the dagree of infestaticn. The following species are among the
most widespread and troublasomes Rottbomllia conchinchinensis L.,

e T P T T SR VYR A SwAD SR R e D e M D S M) SO Y ey A WO Wl Sede et

Penniasstum spp., Digitaria spp., Pannicum spp. JImpuwrata

cylindrica, Cyperus spp. and Eupatorium odoratum L. Very little
attention has a0 far been given to trea regrowth weeds. In
traditional upland rice farming, thase weeds can cause

considerable crop losses due to their rapid growth and extensive
arsa caverage.

e o e o v St e, e s WD P Y ey g At L i, Nt S oy s Kk e, (g st e . St BB iy un e Wt e Pt ot ot e G B o e ey

Euphorbia hetergphylla is & rapidly spreading weed in Cote
d’'Ivoire where rice in the field as well as the harvested crop
ars repartad to have been ashandoned because of the contamination

of this weed. This trial was set up to investigate the fregquency
of tillage required per season in order to eliminate the weed in

& haavily infested field.

The experimental site was a field heavily infested with E.
hetearogphylla. The treatments are shown belaws

R G T G e SO S A T TR OO TS PR D BF7 4 (S WA I R M ST S B et b B TR S B4 P e S . R T S I S et GO SO DB HIY T e M R S AV S B 0w S (. U e . L D e B

Date TO T1 T2 T3
23 May - Cne disc One disc One disc
plough + 2 plough + 2 plough + 2
passes disc passes disc passeas disc
harrow harrow harrow
22 June - - 2 pasmes disc 2 passen disc
havrrow harrow
246 July - - - Z passas dis&c
harraow
X0 August 2 passes 2 paasss 2 pasnes Z2 pansen\

disgc har. disc har. diwc har disc har.
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Fig. 3 shows the effact aof tillage frequency on the biomass
of E. heterophylla. One tillage did not reduce the wead
population; instead, it stimulated the germination and grawth of
the wead. Two tillages reduced the weed population by about half
and three tillages by BO%L. It appears that more than three soil
tillages in one &eRasON are NECeKSary to eliminate a heavy
infestation aof E. heterpophylla.

Becaugs®e rice could not be sown after the last tillage, the
effmct of the treatment on the rice crop could not be assessad.
Dbviously, the 35S0%Z weed reduction by the two tillages may not
guarantee satisfactory crop yield and quality, and the B80% waed
raduction by the thraee tillages can still provide nucleus wead
saad for the next cropping season. Thus, these two treatments
require further weeding. .

Chemical Weed_ Management_in Rice-besed Cropping Systesms

ot . S e Fs . S A v . A e S e Gt i . P o s W] o AR NS S Ve Rty Y o

The objective of this trial was to evaluate the effect af a
sst of harbicides on crops normally intercropped with rice.

One rice pre-emergent herbicide, oxadiazon at 1.0 kg a.i/ba,
and two maize pre-emergent herbhicides, cynazine-atrazine at 2.0
kg a.i./ha and atrazine-metolachlore at 2.8 kg a.l./ha were
applied to rice intercropped with maize, saorghum, COWPRAaS, and
groundnuts followed by one hand spot weeding. They were applied
immedi ately after seeding.

Table S5 shows the effect of herbicides on the various crops.
The three herbicides had no negative effect on the germination of
the test crops except sorghum which had 407 germination when
treated with oxadiazan, and 70% germination with both cynazine-
atrazine and atrazine-metolachlore.

With regard to toxicity levels, cowpea was 100% tolerant,
groundnuts 70%, maize 6&0% and sarghum 20% when treated with
axadiazan. . Far cynazine-atrazine, sorghum was 70%Z tolerant, rice
and graoundnuts S0%, and 10% for cowpea. Apart from maize, the
most tolerant crop against atrazine-metochlaore was groundnuts
which exhibited 507 tolerance. Against oxadiazon, maize had 0%
recovery while graundnuts and sarghum had 704 and 207
respectively. About 507 of rice, sorghum, and groundnuts could
recover fram cynazine—atrazine treatment. Only groundnuts had
above 50% recovery.
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Table S:1 Effect of mose herbicidas on various crops intergrown with rice

%L Beraination

Toxicity Rating

X Recovery 10

Crop Yielada (kg/ha)

Crop {0-10) Maturity
No-Tr Oxad Cy-At At-M No-~Tr Oxad Cy-At At-M No-Tr Oxad Cy—-At At-M No—-Tr Oxad Cy—-At At LS8SD 5%
Rice 100 100 100 100 o] 1 S 8 - 1060 50 20 IJO4 3499 1642 20% 984
HMaize 100 100 100 100 Q 4 b 1 - 90 100 100 4867 3978 5042 4928 584
Sorghus 100 40 70 70 +] e 3 -] - 20 &0 40 2203 428 871 378 7684
Cowpaa 100 100 100 100 (¢] 1+ 9 9 - 100 o (o) 2330 2605 0 0 298
Sroundnuts 100 100 100 100 0 3 -] S - 70 &0 &0 2341 1903 897 948 414

No—-Tr

Cy-At

At —-M

= No herbicide application but plots kept weed free

Oxidiazon 1.0 kg a.i./ba

Cynazine-atrazine 1 at 2.0 kg a.1./ha

Atrazine-metolachlors at 2.8 kg a.i./ha

1 Reach reproductive and maturity stage
2 A dash (-) = herbicide propristary

aixture

by hand weeding
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There wera significant differences in crop vields betwean
the control and the treatmants ¢for all the crops sxcept cowpea
treated with oxadiazon. Dxadiazon reduced maize yield to 80X,
groundnutes to 704 and sorghum to 20%. The yield of cawpaa,
however increasad by (0%, Cynazine-atrazine significantliy
reduced rice grain yield, but about half the crop was harvasted
compared to about 30% for sorghum, cowpea and groundnuts. Except
for maize, atrazine—metolachlore reduced yield of all crops to
less than 35%. All herbicides had excellent wesd control. The
main weeds &t the site in order of decreasing importance werat
Euphorbia heterophylla L., Dactyloctenium aegyptium (L) P.

Beauv., Digjtaria Longiflora (Retz.) Pers., and Ageratum
genyzoidens L.

This preliminary observational experiment indicated that
rice, malze, cowpea, and groundnuts can have little aor no
germination problems when treated with oxadiazon, cynazine-
atrazine, and atrazine-metolachlore. There were different levels
of toxicity reactions of these crops but maize and groundnutwm
showad better ability to recover than sorghum when treated with
oxadiazon.

Direct Haerbicide Application_in Rice-based Cropping Systems

Tha expesriment was to svaluate the degree aof damage rice
herbicides can do to crops intergrown with rice.

Rice at 30 cam spacing was intercropped with maize at 100 cam
row spacing. In one treatment, rice and meaize were sown at the
same time and a post-emergaeance rice herbicide, bentazon—propanil
at 4.0 kg a.i./ha was applied by directed spraying to the rice
crop avoiding maize as far as possible. In another treatment,
rice was sown 2, 3 and 4 weeks after sowing maize and pre-
energent herbicide, oxadiazon at 1.0 kg a.i./ha was applied to
the seaded rice avoiding maize as far as possible. Injury to the
maize crop was evaluated 10 days after application.

As can be seen in Table &, bentazon-propanil (post-emergent)
application appeared to have a higher risk than oxadiazon (pre—
emergent). Tha highest damage appeared when bentazan—-praopanil
was applied 2 waeeks after rice/maize emergence resulting in the
maize yield reduction of about 50%. Applying bentazon-propanil 3
weeks after rica/maize emergence reduced the maize yield by 25%.
Oxadiazon reduced maize yield by 235% when applied to 2 weeks old
maize, and it produced yields similar to untreated plots when applied
to 3 weeks old maize. The follawing were the main weed speciee:
Eleusine indica L., Digitaria ciliaris (Retz.) Kosl., Rottboellia

O o S D d P T e e . vorm m Gm N o o Ml D e e et s i e o e P i e o i . i, P o, B A

v o R s s o e e o S oot e Sy T o e o e o e w22 e e
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The success of this study depends among other things, on
the wind condition at the time of application. In this
expariment, considerable herbicide drift might have given rise to
a rather high degrae of crop damage.

— e i G et i . T Bt P o Wy v S s . tavt v Gy . B,

A single application of the recommended dose of bentazon-
propanil (4.0 kg a.i./ha) was compared with split applications as
shown in Table 7.

Results showed that a single application of the full
recommended dose depressed rice yields by about 45% if comparad
to the weed frea treatment (Table 7). This was due to the second
infeastation of weads that occurred fram abaout 2 wesks after
application and that eventually bacame as profuse as the first
infestation. -

Table &4 Effect of directed spraying rice herbicides on the
growth and vield of maize in rice/maize 1nt¢rcropping

—-——.--—-—-—-u——---.----—.——--—-n..u--.---n—-—---——..—.—-—-—.-.-——'u--.-——---——---.—u--.—q——

Maan Maize Mean Crop Yield
maize recovery (kg/ha)
Treatment toxicity to maturity ——————em—a———
rating Rice Maized
(0~-9) %
Wewd frea - - 3 105 4 295 a
Bentazon—-propanil 4.0 kg
a.i./ha 2 WAR/M 3.8 &0 2 8122 1 989 ¢
Bentazon~-propanil 4.0 kg
a.i./ha 3 WAR/M 4.2 70 2 963 3 207 b
Bentazon—-propanil 4.9 kg
a.i./ha 4 WAR/M a.o 0 3 0%0 3 898 &
Oxadiazon 1.0kg ai/ha 2WAMZ 7.9% 93 2 997 I 348 b
Oxadiazon §1.0kg ai/zha 3 WaM 9.2 100 3 025 4 194 a
Oxadiazon 1.0kg nxlha 4 WAM 9.3 100 X 210 4 321 &
1. 2WAR/M -~ w-ek- after rice and maize emsrgence
2. 2WAHM = Weeks after maize smergence

3. Figures followed by the same letter are not significant—
ly differant at SX%.



Tabla 7: Effect of split herbicide application on weed con-—
trol and rice grain yield.

Treatments Maan Mean
——— waad grain
Rate of  Time appli- control vyield
Herbicide aplit ap- cation rating
lication
(kg ai/ha) (0-10) (kg/ha)
Noa weeding - - 210 al¥
Wead—~frae by hand 4 times 1.5 3 46846 d
waeding - every 2
waekns
Bentazon-praopanill 4+0 20 DAEZ2 5.2 1 978 ¢
Bantazon-propanil 2+2 20 + 27 DAE 7.0 1 393 b
Bentazon—propanil _ 3I+2 20 + 27 DAE 3.0 J 098 d
Bentazon-propanil 442 20 + 27 DAE 2.8 3 289 d
1. DAE = Days after amergence

2. Figures followed by the same letter are not significantly
different at Si.

Splitting the recommended dose into 2 squal parts did not
improve herbicide efficiency. The weeds simply withered and
started to regenerate after 10 days. Howavar, rice yields
similar to weed fraee plats were ocbtained when tha herbicide was
split in both the 3+2 kg and 4+2 kg active ingradient per hectare
treatments. These two treatments did not require further weeding
and can therefore be further studied for paossible adoption. The
main weeds at this site were: Prachiaria reptans (L.) Gard. L.

Dein. e s B B W B S D e s Sans M RS B Srem DTV
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For many small scale farmers, herbicide availability and
cost are limiting factors but such farmers may have limited
labaur to supplement herbicide use. The aim of thia experi-
mant was to devise an integrated wesd management system in
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shich weed control combines herbicide use and manual weeding in
wrder to reduce herbicide and labour costs. Therefore, oxadiazon
st rates lower than recommended (1.0 kg a.i.’/ha) was applied at
-ates oaf 0.2%, 0.50, O0.75 and 1.0 kg a.i.’/ha with variocus
-ombinations aof O, t, 2, 3 and 4 weadings. The 4 waadings
~apresentad wead-free plots.

The main weed flora at this site consisted of Digitaria

ygrizontalis Wild., Eleusine indica L., Ageratum conyzoides L.,

k- e SN s o A e G i e e e W

Jottbomllia gxaltata L. Euphorbia heterophylla L., and

B3 PR PR = - —— o — - B s o e e poie R o —R X

Oxadiazon applied alone at half the recommended rate (0.5 kg
1.i.7ha) was as good as oxadiazon applied alone at 0.73 kg
a.i./ha and 1.0 kg a.i./ha. About half the crop was harvested
shan only one quarter af the recommended rate was usaed alone.
sl oxadiazon treatments in combination with 1-3 hand waadings
-ontrolled weeds to the level that required no further weeding
wnd produced rice yields similar to the recommended rate of 1.0
<g a.l./ha.

The experiment indicates that it is possible to use
ixadiszon at rates as-.low as 0.5 kg a.i./ha without {urther
wveading and get reasonably good rice yields. Crop yields can ba
jreatly improved if these low rates are supplemented with hand
veading. Further trisls will be canducted during 1987 at
wultilocational sites to evaluate other combinations and to
iubject the treatments to a wider wead spectrum.

CROP AND BOIL MANAGEMENT

ROP MANAGEMENT

T o T e on et o, o T e BB S i e e D e s e M e SO e O ot B e M e B2 KL T8 22 T i e v 2R e e o e 0w s G e s chr o e R e S e e e

onditions (m.q. Bouake)

Maize/Rice and Cassava/Rice are the cropping systems
:ommonly practised by West African farmers. Howaver, planting
wthod and plant population do vary greatly. This trial was
cherefore conducted tor

- investigate suitable crop mixture practices with
rice and other major food crops and

- develop appropriate cultural practices with a view
to alleviating cperatiaonal constraints in intercropping
and ralay cropping systems.
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The following treatments were used in the trial:

- 1004 rice

- 754 rice/254 maize (i.a. 20,000 planta/ha)
-~ 307 rice/30% maize (i.e. 40,000 plants/ha)
- 29% rica/73% maize (i.e. 60,000 plants/ha)
- 100%4 maize (i.e. 80,000 plants/ha).

A short duration cowpea cultivar (ITB4E-1--108) was also
amsociated with the system.

Maize was seeded on April 25th and rice 38 days after maize
and rice were harvested respactively 110 DAS and 130 DAS. Aftar
narvest, the maize plant residues served as mulch {faor rice.
Matured cowpea pads were harvested (44-77 DAS).

Grain vyields and plant raesidue of the two crops in various
cropping systems are presented in Table 8. The table shows that
rice yield decreased significantly as the proportion of the crop
decreased. The highest greain yield (2.82 t/ha) was recorded at
80,000 maize plants/ha and decreased as the population increasaed
from &0,000-80,000 planta/ha. In cowpea, however, the kernel vyield
increased as the proportion of the crop increasad (1.74 t/ha in
1004 caowpea). It can also be noted in Table 8 that the highest
total yvield was obtained with the system made up of S04 rice/30%
naize/30%L cowpea. This treatment alwo showed the highest land
squivalent ratio (1.91).

v~ G Pt AN W o v v Wam A e v i mam o et rem v o i e o S e o SR e e e

The objective was to develop suitable agronamic practices
for upland rice grown under various agro-—climatic conditions in
dast Africa. Different experiments were conducted for this
investigation.

T e e s . - D g ey B i s v S Ao B i, U Sy o ke e it S Gee SIS on e M i Ay s, iy (A NS T i e, e v WHIS e o e S o e e, Y e T g e @ Wit ol vt e O S TS
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The nbijectives of the experiment were:

- to determine optimum seed rates for upland rice
cultivars having different 1000 grain weightes

- to determine the suitable plant density under upland
conditions with special reference to panicle number and
filled spikelets pgr panicle.



Table 8: Maize/rice cowpea cropping systems: grain yields and

parts in various cropping treatments.

weight of plant

Cropping Systess

Grain Yields (t/ha)

of Crops

Weight (t/ha) of Total
Plant Residues

(t/ha}

Maire Rice Cowpma Total

Haize Rice

Cowpmea Total

2. 7S% rice/?5% msaize/s
25% cowpea 1.39 ¢ 2.01 b ©0.33 d 3.73 2.4]1 4.25 0.43 7.09 10.82
3. S0 rice/S0% malze/ .
30X cowpea 2.62 a 1.13 ¢ 0.7% ¢ 4,44 4.51 2.44 0.94 = 7.89 12.35
4. 25X rice/75% msaize/
734 cowpea 2.39 b ©.42 d 1,19 b 4,00 =5.34 1.46 1.54 8.34 12.54
Se 1007 maize/100%
cowpRa 2,38 b - 1.74 a 4.12 6.59 - 2.25% 8.84 12.%6
L.B.D. (P = 0.0%) 0.20 0.146 0.09
Notes 100X Maize = 80,000 plants/ha 100X Cowpea = 200,000 plants/ha
754 Maize = 40,000 plants/ha 75% Cowpea = 150,000 plants/ha
SO% Maize = 40,000 plants/ha SOX Cowpma = 100,000 plants/ha
25% Maize = 20,000 plants/ha 25% Cowpmea = 50,000 plants/ha
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a. Main plot: Plant density b. Bub plot: Rice cultivars

DI 3 15cm x 20cm ~IRAT 144(V1) & 429/1000 grains.
D2 @ 20cm x 20cm saemi tall;
D3 & 30cm x 20cm 110 days duration
DA 3 40cm x 20cm ~1AC 164(V2}) 1 34Q/100 grainmg
sami-tallj
110 days duration
~IDSA A(V3) 2 235g/1000 grainsg

semi ~dwarf
120 days duration

It can ba sesn in Table ? that ams far as IRAT 144 and laAC

164 ara concerned, thwre was & yield increase as plant
population per unit land arwa decrsasad. It can also be saen
that the number of filled spikelets was much smaller in closws
spacing (13cm x 20cm) . Thus the two short duration, semi-tall

ricea cultivars (IRAT 144 and IAC 1&64) under wider spacing, would
give higher grain yisld. :

IDSA & was the least sensitive tao drought among the
cultivare., There waa aleoc little variation in yield at differsnt
spacings. However, +illed spikelets per panicle increased with
dacrease in plant population per unit area.

IDEA 6, in all plant density, gave greater rice vyield,
number of panicles, filled splikelets and percentage of Fillaed
spikeleats per panicle than IRAT 144 and IAC 144.

Response_of lUpland Rice to Time of Nitrogen Application_in

e e e B e e v e s o s e P SO o e
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To develop appropriate technology for management of plant
nutrients in rice-based cropping systems in various upland
ecologiss through suitable timing of nitrogen application, twe
fimld expariments, one sach at Bouake (bimodal, savannah, drought
prone zone)! and Man (Monomodal long forest zone) were conducted
during the 1986 season. At both laocations a RCB design with four
replications was adopted. Uraa was usead as a source of nitrogen.
A basal application of phosphorus (TSP) and potassium (KCL) at
the rate of 43Kg F205 and 45Kg K70 respectively was given at both
locations. At both gites the test varisty was IDSA & (semi-
dwaré¢, medium duration).

-~ In drought prone bimodal savannah area at Bouake, higher
viald response aver the cantral was obtained whean
nitrogen was applied in three split doses at 14, 29 and
33 DRS ar at 14, 50 and 70 DAS. Hawaver, hal+t of the
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total quantity of applied nitrogen should be given at
14 DAB. For efficient utilization by the rice crop
nitrogen should not be applied at the time of sowing of
seads. Similarly, nitrogen application in two split
doses is not suitable in this zone.

In monomadal high rainfall forest zons (at Man) three
split doses at 15, 33, and 30 or at 13, 30 and 70 DAS
are suitable for good yield response whan high nitragen
level (B0 Kg N/ha) is used. At low applied nitrogen
level (40 Kg N/ha) 3-5 split nitrogen applications
might be suitable for good yisld response and to raduce
lmaching loss.

At both s=sites, BO Kg N/ha level gave higher vyield
response aver contral than 40 Kg N/ha level.

Tabls %1 ELéfact of plank donsity and rice cultivara on rices yiald, and Lte
coapanents under upland conditions at Bouaks (1P84).
IRAY 144 1AL 164 I1DBA & Héam
grain
@rain Panicle Per Pantcle Grain Panicle Par Panicle Gratn Pantclie PFPer Panicle yield
yisld por viald par yield per
Denatty {(¢/ha) wmq.ma, No. of Filled (tena) ©q. %, No. of Filled (t/ha) ag.e. No. of Filled {(2/had
fillled aplke- tllled apike- f4llmd opike-
aptke- lat (LY spika~ Jat (W) spike~ let (X}
¥ 13 let st
Bl. 13n20cw 1.00 219 ar 73 .14 172 77¥ 79 2,16 221 7e an i, 44
133.33 milin/ad)
N2. 20wx20ca 1.33 179 &7 e 1.24 147 at a3 $.97 18 T ¥ 1.82
(23.0 htila/mdy
D3. ICx20cm 1.3 idb 1+ [: 13 1.47 129 a3 re 2.13 176 100 k43 1 ivz
t1h.a7 hiile/al)
n4. 4AOn20ce 1.393 38t (Y] ay 1.36 108 9?7 a9 1.97 140 L 4 *0 1:&3
(12,3 hiliesn?y
MEAN 1.33 1.3 2.04
L.B.D. (P « 0,03) ¢or Denutty u Variaty » 0.17 t/ha
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studies)

Tha objective aof this trial wam to determine the
contributian of various agronomic practices to upland rice yield
in different ecologies (monomodal short savannah, monomodal long
forest, bimodal savannah, atc.).

The factors included in the fisld expariment were: seeding
mathod (broadcast and line drilling at the rate of 860 kg
saedea/ha), adequate fertilizer (40, 40, 40 Kg N, P205 and
K,0/ha), ®ail amendmant by Dolomite (1.3 t/ha), weeding, insect
control (Furadan 3G at 1.2 Kg «.i./ha) and atraw mulch (4.0
t/7ha). The complete package included all the above factors and
the reat of the treatmants lacked one of tha factors. IAC 144
was the variety umed.

The highest yield was obtained with the complete package,
and the lowest with the traditional method (Table 10}. Among the
factors investigatwd, absence of dolomite causad highest yield
reduction (37%Z) fcllowed by no weeding, (32%4), no mulch (26%L), no
NPK (22%) ; no insect control (20%) and brosdcast seeding (19%).

Effect of Mechanical Cultivation _on_Weed_ Infesstation
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Weed infestation as wall as rainfall insecurity constitute

constraints which can bring crops to a complete failure. Weeds
are aoften considered az a traditional constraint to the smali
ncale farmers, but weed infestation cean also discourage

mechanized farmers, notwithstanding herbicide applicetion. Weads
can appear soon after seeding and many man—days mnust be spent for
cleaning the field, costing sometimes up to the value aof one ton
of rice.



Foro-Foro (CIMA farm at 30 Kms $rom Bauaka) in
representative of such mechanixed farms in the region. Upland
rice cultivation has been hamper ed neriously by weed infeastation.
In 1984, it was decided, through a callaborative programme
between WARDA and CIMA (Centre Ivoirien pour le Machinisme
Agricole) to improve mechanized upland rice cultivation by trying
new mathods initiated by the Bouake Station mechanization expert.

In this trial, two tillages were parftormed bafore ploughing
in order to destroy the first genaration of weeds by the Ffirst
tillage and allow the second generation to germinate and bw
destroyed by the second tillage. Ploughing will wliminate a
third geaneration of weeds.

Table 101 Effect of agronomic practices on rice yield and
drought stresses during the sacond wet season at
Bouake (1986).

Grain Yield Reduction Drought

Agronamic Practices . Yield $rom CP stresses
(Kg/ha) —;;;;:~~-~f*;~—— (79 DAS)
I Complete Package (CP) 1408 a - T 5.2
2. CP”~ Line 8;;;;;—*“-—”_‘-“;;;4 b ”;04 ) 19 ) 3.3 o
o et et iz m | sze 20 34
4, CP - NPKan “““““““ 1250 b; —— ;;— ;?4
o et T e be a1z 26 az
T T e iowo ca | sie | 32 3.6
o Tomomica ot mes 7 5.5
o, Traditional Matheds 752 @ 686 53 1.9

o e o e

#Traditional method includes 1 - broadcasting (30 Kg sseds/ha)
- one hand weeding
- no NPK
-~ no dolomite
- no insscticide
- na mulch
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After ploughing, seed bed preparation using one or two
harrowing completed the wead control.

Twenty hectares wers sseded with upland rice with a view to
comparing disc-harrow and tine cultivaticn but, because of lack
of spare partes, only disc-harrows wera used. (Tine cultivation
doma not pulverises the soil, prevents erosion and compaction, and
pulls out some weed rhizomes such as Imperata).

In order to svaluate the efficiency of the 1984 operations, a
comparison was made with 1983 in terms of costs and vield, and it
was found thatg

- The 1984 average mechanical aperation costs weare lower
than in 1985. Tha main reason is that the 1984
operations ware conducted at the right time and faster.

- The hand weeding costs were about 17.000 F.CFA lower
than in 1985.

- Yislds were highar in 1984 than in 1987 despite the
drought that occurred in 1986.

The pragrammd. is to be pursued in 1987 and 1988 in
order to try to imprave the efficiency of the operations.
S0IL 8TUDY AND MANABEMENT

Chemical analysis of upland rice soitls from the farmers
$ielde in Cote d’'Ivoire were undertaken in 1986. Table 11

illustratez the rasults of the analyses. In general, soils of
various sites visited in Cote d‘lvoire and Ghana are very
heterogenecus. This 1% expressed in the fields by phosphorua,

nitrogen, iron deficiencies, manganese or aluminium toxicity and
water stresas on rice crop.
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Foro~Fora €arm is located at 30 Km north of Bouake 1In &
savannah zone.

According to four “toposequences”, a detailed description of
wail profiles of the farm was undertaken. Soil samples were
taken according to strate for analysis, Only morphological
characters observed on the field of some of the sites are
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discussd here. Figures 4 and 5 illustrate the results obtained.
The saile are characterized by the following profiles:

1. A horizon partly or completely indurated, compact,
slightly poarous or permeable. This horizon is
Located at variable depth (35 ta 110 cm) and plays
an important role in water infiltration. During water
stress paeriods and when the horizon is located at
3I5-50 cm deep, rice will suffer from lack of water.
(profiles F2, F3, F4, F5, F&6 in Fig.4).

2. A deep humid horizon located in a weathering zone.
This horizon is clayey and is very important during
water stress periods as water can go up from this
horizon by capillary movement to supply the plant.

3. A profile with iron stone gravels, quartz stones,
rock stones, granite stones all covered by clay
and wilt. These profiles are sometimes friable
and roots can go through deeply.

4. A harizon with light organic matter (profile F1
in Fig.4) or good organic matter content (F5, F7,
FB in Figs 4 and 5).



Table £13 Cheaical analysis of upland rice soile from farmeras fiwlde {in Cote d ' lveoire

pH N ' P Ca Mg K Na 8 T Y Al .ench
Boils - A+ L MO Total C/N seg/ meq/ sag/ seq/ wseq/ mseq/ aeq/ aeq/
Hater KC1 X 4 X Total assi. 100 100 100 100 100 100 100 8/7 100
143 4,3 S.4 24,0 1.44 0.45 18.4 173 14 1.6 1.16 0.26 0.02 3I.24 4,2 77.14 -
FORC—FDRO 1143 5.9 3.1 20.75 1.93 .88 13.0 32 1.70 1.10 0.19 0.02 3.01 3.8 79.21 -

Vias 6.2 S.2 12.2% 1.08 0.49 12.8 17 1.70 i1.08 0.19 0.01 2.98 4.0 74.5 -

309
204
KT P34 b1 4.9 35.93 1.93 0.93 12.0 3460 27 1.80 31.00 1.23 0.02 3I.07 4.0 76.73
482
299

BXMDIALX £7 CP3—4 8.2 7.5 £4& 2.37 1.02 12.4 36 7.3 2.42 0.62 0.02 10.55 9Y.9 100 -

TH 120 8.2 7.3 42.40 2.9%92 C.9% 14.7 17 £.9 0.69 0.34 ©.03 7.%% 7.7 100 -

H.B 5.9 4.8 31.28 1.6% 0.82 18.2 i98 15 1.20 0.84 0.28 0.02 2.34 4.5 32 - i
ODIENNE P.O S.9 4.8 25.13 1.14 0.5% 1i.1 100 10 1.40 0.92 0.24 0.02 2:;8 3.7 69.7 - g

_;Y 3.8 4.6 13.40 0.51 0.1; 14 71 8 0.75 0.29 0.10 0.01 1.15 3.0 38.33 0.12 ‘
TOUBA m.p 4.4 3.9 31.28 1.93 0.78 14.48 129 13 .30 0.14 0.10 0.01 0.55 4.8 11.4 2.08‘
MAN P.O 4.4 3.9 31.313 22.13 1.04 11.% 130 10 0.30 0.14 0.09 0.01 0.54 4.7 11.5 1.9%

T2 7.9 7.3 18.43 1.25 0.37 12.8 184 v 38 4.30 1.08 0.40 0.02 3.8 5.6 100 -

TOMBOKRO
T3 7.8 7.3 21.B0 1.03 O0.57 10.% 153 23 4.6 1.08 0.29 0.01 5.98 S.4 100 =
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Effect_of _Mechanical Cultivation on_Water Retention
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Capacity of the Soil

The ability of the soil to store water from rainfall in
arder to restitute it when needed (e.g. during drought stresses)
is very important in upland rice cultivation. Moat ferralitic
soils presant a hard pan at 25-30cm from the top surface as a
cansegquence of continuocus ploughing and harrowing at the same
depth. Therefaore, while light rainfall (15-20 mm) would
penetrate slowly, heavy rains (40-60 mm) do nat penetrate but
rather create run off and srosion, preventing water to be stored
in the soil profile.

The objective of this study was to determine the effect of a
subsoiler breaking the hard pan. The subsoiler's strong bladaes
can penetrate the wxoil profile. Pluviomsters were used to
record daily and monthly rainfall. The subsoiling was conducted
at Fora-Foro (30 kms from Bouake) using a 75 HP tractor and
subsociler.

The soil was very dry but loose bacause fields had
praviously been cultivated in 1985 with yams.

Tables 12, 13 and 14 indicate the drought periods and the
balance hetwean the rainfall and the water needs of the varietien
during the growing season. It can be seen that negative balances
ware recorded for all the varieties from panicle initiation to
maturity. Despite this situation, the mean vield for IAC 164 was
2.% t/ha (range 1.8 t/ha to 3.2 t/ha) with subsoiling comparad to
1.6 t/ha (range 1.5 to 1.8 t/ha) without subsoiling. It appears
that subsoiling increased yield significantly by improving the
water retention capacity of the soil.
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LEGEND OF SDIL PROFILE DIAGRAMS
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Table 12: Drought periods during growing season, 1984.

Drought periods

Feriod Duration Rainfall
“dune 14 - July 3 20 days 22 mm
July 4 - July 20 16 days 7 mm
July 22 - July 30 9 days O mm

Aug. 6 -~ Aug. 30 23 days & mm

Table 131 Evaluation of the Balance bestween Water Newsdn and Rainfall

S B SR T ST ST TS SO S D (el I WS S G T Sy G A SR 05 M SUR S o S D SR T e = W T PR S P WO o S M SR —

Variety Date of T111¢r~ Panicle Rain- Needs Balance Satisfac-
sseding ing initia- fall _ tion rate
stage tion mm mm mm
—;;;; 104 25/3 24;;**—~*I;;;——— 3;;- 243 +114 147% h
IRAT 170 3/6 377 11/8 —;5; ;89 +18 110% )
ID8A &, 2;;— 277 -~10/B 210 189 -21 111% )
1DBA 4, -216 ————— ;;;“‘““‘I;;;" I?O 189 -19 ;;;

IRAT 14; 10/7_‘_* 4/; 2a/8 ) —;;————IOb -42 41; hhhhh
IAC 184y 20/6 1477 778 151 1o w45 14z
—IAC 1642 _1/7 -‘24/;— -:;;; ------ ;;- 106 -43 65;»““W
_______________________ -—-59 “-SSZ -

IAC lb43 1477 10/8 3/9 37 104

T A S R SN n S G G D G VM O B VA G Y s G G WA AT, AV A= tha AR Bl MU Aafe S G Fe B S G, S
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Table 143 Evaluation of the Palance batwasn water naseds and rainfal}

o catey e — - v e s v una s vy v i v st ¢

Important Needs Period (from panicle initiation to maturing stage’

— v s iy oy ot N 2 MR S s

-~ P D O Y A S G e A0 T T i B S AP Ny e S i et S WA S (i VR P i P G e TP FAE Frre

Variety Date of Panicle Maturing Rain- Needs Balance Satisfa- -

seeding initia—- stage fall tion rate
mm mm mm

IRAT 108 25/5 1778 1s/10 zae  sas o137 amn
IRAT 170 376 tis8 1710 215 338 123 ask
msa s, 26 tosa sore | zie sse ciseamn
sA &, 46 128 2/10 233 338 -108  e;x
IRAT-;44 10;; uuuuu ;;;;“_ !9/;;- 24;“_"—;38 ~92 7;;“ B
1AC 164, 2006 7/ zase | 1ea  s3m oiee mmn

1aC 168, 177 1778 8/10 227 338 -1t ere
IAC 1445  16/7 3/9 25,10 166 338 172 awn

_—--——-—---—-.————.-...—.——-——...—-.--..-——-——--—--——.o——-...,——--..-.--—-—a———._m.——n—n-u.--—-————-—-a-......_wa-....m»m-

TECHNOLOBY ABBESBMENT AND TRANBFER

The Tachnology Assessment and Tranafer (TAT) programme at
Bouake was started in 1983. From preliminary analyses of
constraints to upland rice production in West Africa, it becams
clear that the development aof improved varieties should receive
top raeassarch priaority through two main approaches: a breeding
praogrammme, and svaluation of existing varieties in farmers’
fields (verification and adaptive triale).

Since 1983 a number of existing improved varieties have been
evaluatad for yield and socioc-economic  muitability in Cote
d’'lvoire. 0f all the varieties tested, IAC 164 and IDSA & hava
now reached a stage where they can be transferred to farmers. In
fact, national rice resesarch and extension inatitutions in Cote
d'lvoire bave collectively declared IAC 164 a atandard check for
all research and extension purposaes. From their impact in Cote
d’'Ivoire, IAC 164 and IDSA & ware introduced and tanted in Ghana
during the 1984 cropping seazon and are axpected to be tested in
Sierra Leane during 1987. Thus, the objective of the 1984 TAT
programme was to continue constraints analysie and the evaluation
of existing varieties in Cote d'Ivaire; Ghana and Sierra Leone.
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Prnliminiry surveys on constraints analysie program were
carried out in Cote d’'Iveire, Gierra Leons and Ghana. Data will
be reported in future reportas after analysiws

Qo-ferm Yrials
Verification Trials

In 1984, verification trials were conducted in Cote d'lvoira
and Ghana. In Cote d'lvaoire, the trials wers a continuation of
the 198% work while in Ghana they were conducted for the first
time.

There were 40 trials in Cote d'lvoire and 22 in Ghana
conducted on 100m? plots in a randomized blaock design in which
differant farmers in a village weras considersd as a block. In
Cote d’'Ivoire, 3 varieties: IAC 144, IDSA &, IRAT 170, Dourado
precoce, and Iguape Cateto were compared with local varieties
with and without 7% kg ursa’ha in sach of the following rainfall
zones: bimadal forest (1100 - 1400 mm), monomodal long forast
(1600 - 1800 mm), monomodal long savannah (1300 ~ 1300 mm), and
manomodal short savannah (1200 - 1400 mm). In Ghana, tradi-
tional varieties were comparsd with IAC 144, IDSA 6, tha latter
twac variesties were proposed by the collaborating institution,
Nyankpala Agricultural Experimental Station (NAES).

Yisld perfaormance in Cote d’'Ivoire revealed that the rice
grain yield for the 40 trialw ranged from xero to 2.3 t/ha. These
vields are lower than those obtained in the past two years mainly
due to drought in 1984 in the whole country generally. In areas
auch as Man, yiwlds ware reduced to less than half of the
expected yield and in Gagnoa, about B0X of the trials wers lont
(Table 15).

As can be seen in Table 15, gensrslly speaking, IAC 164 and
IDSA & performed better than Dourado precoce, Iguaps, IRAT 170,
and the local checka but IAC 164 was the best of all the
varieties. 1AC 1464 haw now been tested for the third consecutive
year and IDSA & for the second consecutive year. The fact that
these varieties perform well ia both good (1985) and bad ywars
(1984) indicatas favorable yield stability.



Table 15: VYield performance of six varieties with and without fertilizers
Variety, Package and Rice Brain Yield (ton /ha)
Ecology Locality IAC 1é4 Dourado P. iDSA & IRAT 170 Iguape €. Local C. Hean
LI HI t1 HI LI HI LI HI L1 HI LI HI

Bimadel Kregbe (Bongouanou? 1.4 1.6 0.8 1.5 1.4 2.3 1.2 1.9 1.3 1.7 1.0 1.8 1.5
forest Dobouo (Gagnoa) 1.3 1.7 0.8 1.0 - - - - - - - - 1.2 .
{1100-1400mm) Grobonoudan (San P.) 1.2 1.4 1.0 1.2 0.8 1.0 0.5 0.8 0.6 0.7 0.6 0.8 0.8 }

Mean 1.3 1.6 0.9 1.2 1.1 1.7 0.9 1.4 1.0 1.1 0.8 1.3 1.2 re
Monomodal Gblapleu (Guiglo) 1.1 1.2 0.7 0.6 1.2 0.9 0.2 0.5 1.2 0.7 0.5 0.8 0.8 :
long forest Blole {(Man} O.4 0.5 0.3 0.4 0.& 0.6 0.4 0.4 0.4 0.5 1.4 1.3 0.6
{15600~1800am} Mahapleu (Danane) 1.5 0.8 1.3 0.7 1.6 1.3 1.4 1.2 1.4 1.2 - 1.3 1.2

Mean 1.0 0.8 0.6 0.4 1.1 0.9 0.9 0.8B 1.4 0.8 1.0 0.8 0.8
Monomodal Mandougou {(Touba) 0.8 1.7 0.3 0.5 1.2 1.0 0.8 0.8 0.8 0.5 - - 0.8
long savannah Seguelon {(Odienna) 0.3 - 0.3 - 1.2 1.7 0.9 1.0 1.0 1.2 0.6 1.4 0.9
{1300~ 1500mm) Mean 0.6 1.7 0.3 0.5 1.2 1.4 0.9 0.9 0.9 0.9 0.6 1.4 0.8
Monoaodal Ponondougou
short savannah {Boundiali? 1.1 i.8 i.2 1.3 1.2 1.2 1.5 1.1 0.2 1.4 0.9 0.9 1.2

(1200-1400na)

¢

H1

=

Low inputs {(variety aonly)

High inputs (variety <+ 75

kg urea/bha)}
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With regard to varistal fertilizer response, there was a
better response to nitrogen in the bimodal foremt zone and
monomodal shart savannah than in the monomodal long savannah.
Thim may have been due to leaching by the prolonged rainfall.
Agein, IAC 144 and IDEA &6 showed better response than Dourado
precose, Iguape catato and IRAT 170.

Weed problems, disease incidence and insect problems on the
on-farm trials were noted. From the observations, the weeds of
greatast concern in Cote d Ivoira include: Eupatorium gdoratum
L.y trae ragrowth, Rpttboe)llia exaltats L.F., Euphorbis hste-
rephylilsa L., Digjtaria wpp., Imparatas cylidrica L. P.
Beauv.Cyperus rotundus L. + Brachiaria spp., Panicum epp. and

Eggg!ggggaﬂvzp;:_"mmésnciun ofﬁégaiai—ﬁzva been observed in tha
north of the country, perticularly in rice fields mixed with

pprghum and millet.

The rice varisties, IAC 144 and IDSA 6 still maintained
thair good resistance to leaf blast, neck blast, false smut and
sanicle discolouration irrespective of the location.

Insect species collected at different sites were similar to
those found in Bouake and Toumbokro but again there wera
variations in ralative abundance. A fow species were rather
specific to certain areas. Locris maculata was abundant in
Juiglo and Denane, both areas of monomodal long rainfall in the
Forest zone. They wera prasent to & lesser extent at Seguelan
and Mandougou in  the savannah zon®, but absent at the othar
slites. Similarly, Epilachna similis was more abundant at

Yandougou, Man and Seguelon but virtually absent at Fonandougou
and Buiglo.

Stam borerg were also found at all the sites. As uBUR],
Maliarpha separstells, Chilo zacconius and Semsamia calamigtins
sere lepidopterocus species. Generally, the forest ronas had mere
Sesamia and Chilg than the savannah zones whers Maliarphe tended
te dominate. However, the low sample size obtained in soma sitas
recessitate caution in generalization. This information needs to

1@ recontirmed.

among the six varieties used in the verification triale, the
traditional variety (Azi) appearad to be less susceptible to stem
orers. Dourado Precoce was the most susceptible.
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Adaptive Triale

The 198& adaptive trials were conducted in Cote d’'Ivoire
only 1in continuation of the 1985 programme. There were 42
farmer-managad trials conducted on 1000m2 plots using a
randamizaed block design in which wach farmer was considered am a
replication. At sach site, IAC 164, or IDBA 4, wans testad
against tha local variety under 4 different packagms:

cPy - Variety IAC 144 alone
cr2 - Variety IAC 1464 + 73 kg uraa’ha

cPY - Variety IAC 144 aor IDSA & + animal traction smsoil
preparatian
+ 73 kg urea’ha + 150 kg NPK (10~-1i8-18) /HA
+ Dxadiazon (.0 kg a.1i./ha

crP4 - Variety IAC 164 or IDSA 6 + traction scil
preparation
+ 73 kg ureasha + 150 kg NPK (10-18-18)/ha
+ Oxadiazon 1.0 kg a.i./ha.

At aach wite agronomic and socio-economic data were
coliscted.

The resultes (Teble 14) show that the varimty IAC 164 by far
autyi el ded flacal checkea with and without the it mproved
technological package in 4 out of 42 locationws. The exception,
in which zaro yields and a yield decrease of 42% over the local
checks were raecorded, was due to drought to which the local
chacks showed remarkable tolerance.

When tested alone (CP1y, IAC 144 had a yield increase of 37-
1364 with an everage of 41%. When 795 kg urea/ha was added (CP2),
IAC 164 aut-yielded local checks at all the 14 sites with a visld
increase of 17-100% and an average of 44%. What is more, IAC 144
with urea raised its potential vield increase from 136 to 155%.

Animal traction plus fertilizer and herbicide application
(CP3) further improved the performance of I1AC 164 and raised its
potential yiasld increase from 136 to 1777 . Tractor =moil
preparation did not improve vyislds of IAC 144 above animal
traction.



3. Variety IDSA & was

Table 163 Yield responas to different managesent packages
CP1 /1 ce2 cP3 cPa
Variety Msan Variety Mean Variety Mean Varisty Mean
Locality and msan yield and mean yield and mean vield and mean yield
yield increase yield increass yield increase yield increase
ton/ha ton/ha ton/ha ton/ha
IAC LLC2 ton/ha 4 IAC LT ton/ha % IAC LC ton/ha % 1AC Lc ton/ha %
164 164 164 164
. Krasgbe 2.6 1.1 1.5 134 2.8 2.4 0.4 17
{Bongouanou)
Doboun 2.2 1.6 0.6 37 1.8 1.5 0.3 20
{Gagnoa)
Gblapleu 1.7 1.7 0 ¢ 2.2 1.7 0.5 29
(Buiglo)
Blole 0.4 0.7 -0.3 —42 1.0 0.5 0.5 100
(Man)
Ponondougou 2.3 1.3 1.0 77 2.3 1.6 0.9 36 3.6 2.6 1.0 38
{Boundiali)
Mandougou 2.6 2.3 0.3 13 2.7 2.3 0.2 (]
(Touba?
Swguelon 2/ 2.0 1.7 0.3 18 2.6 1.8 0.8 44
{Odi ennw)
Mean 1.8 1.3 0.6 42 2.1 1.4 ¢©,5 44 2.7 2.2 0.5 23 2.7 2.1 0.5 26
1. See next page
2. LC = Local Check
used instead eof IALC 144
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The variaty IDAS & was tested at one locality involving 2
sites only under CP3I and CFP4. Yields of 2.0 - 2.6 t/ha wemre,
hawever obtained with a yield increase of 18-44% over the lacal
chacks using the same package managesmant.

Using mean vyield for wmach .packaq- (Table 16), the
performance of the packages can be summarized as fallows:

- Yield increase dus to IAC 144 alona = 0.5 t/ha or
X84 (1.8 va 1.3}

- Yield increase dus to urea alone = 0.3 t/ha ar
23% (1.6 va 1.3).

- Yield increass dua to IAC 164 + 75 kg uraa = 0.8 t/ha
or 6274 (2,1 v 1.3).

- Yield increase due IAC 144 + 75 kg urea + 150 kg NPK
+Oxadiazon 1.0 kg a.i./ha = 2.3 t/ha or 1774 (3.6 va
1.3 for one location only).

- Yield increase due to IDSA
- in CP3 = 0.2 t/ha or 18% (2.0 vs 1. 7)
- in 0.8 t/ha ar 4% (2.4 vs 1.8)
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REGIONAL. MANGROVE BWAMFP RICE REGEARCH
STATION, ROKUPR (BIERRA LEONE)

I.  INIRQDPUGTION

Development of technology for increasing production and
incame of resource-paor mangrove swamp rice farmars in  Wast
Africa is the major objective of the Regional Mangrove Swamp Rice

Research Station. Over 100,000 farm familie® in the region ars
dependent on rice cultivation in mangrove swamps for their
livelihood. Abaut 200,000 hectares af mangrove and assoclatad

swamps are cultivated. Rice production is constrained by salini-~-
ty, acidity, nutrient deficiencies, mineral toxicities, diswases
and pests as well az limited labour, inadequate sxtension educa-
tion and unavailability of inputs including credit facilities.

In 1984, ressarch activitiesm continued to focus on the
generation of technology packages that are cheap, effective and
masily adaptable to the management capability of the mangrove
swamp rice farmer.

This section of the Annual Report provides concise research
results in varietal improvement, crop and scil management, pest
management and on—-+farm adaptive trials.

I1. VARIEYAL.IMPRQVEMENT

As Iin the previous years the 1986 varietal improvesent
program focused on improving lines and population for the broad
spectrum mangrove swamp conditions such a3 =soil strasses
(galinity, acigdity, iron toxicity) and pests including diseanes.

A.  GERMPLASH EYVALUATION AND UTILIZATION

1. Collection and_introduction: Eighteen accessions wers
collected in 19846, 9 each from Guinea-Bissau and thes Gambia.
This brought the number of accessions to 734 traditional varie-
ties collaected from the region. The collection also included ikg
sample of 1040 intreoduced varieties that have been tested and

are adaptable toc the mangrove swamp canditions in the region.

Eighty-seven accassions warae purified and characte-
rized for 48 morpholagical and agronomic characteristica. A
further 208 accessione were regenerated.
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2. Screening_ for_ tolerance_to_snil stresses
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Multiple tolerance to soil stresses: Merr 108A, Bathurst 32,
Foday Yoreh 230 and Ginsa Killing have bean identified as new
sourcaes with multiple tolsrance to various soil stresses and were
utilized as parents in crosses to develop varieties with improved
tolerance. Bevaeral promising advanced lines including WAR B81i-2-
1-3, WAR 50-30-1~3-1, WAR 74-23-2-2-B-2, WAR 79-4-R~1~2-1, WAR
91-2-4~1 and WAR 98-&—~19~1 which have multiple tolerance to scil
stresges were identified this season and will be tested in

variocus trials in 1987.

3. Screening _for resiastance_to_pests

Tows amte o e s 2 et e A WA s v . P comns e

Sewdling blast: 0One hundred and fifty rice accessions
along with astandard mangrove swamp rice cultivars and blast
differantial varietims were screesned for resistance tc sesedling
blast at Rokupr and Rotifunk in Sierra Leone. The following
accessions were completely free of the dissase, namely, IRS52-17-
2-2-1, IR 14753-120~3, IR 25915~-41-3-1. N.N 72-2, WAR 3B8~23-1~3%-
1, WAR 49-54-1-2-1, WAR 32-10-2-2-2 and WAR 74-1-2-3-1.

Rice Yellow Mottle Virus (RYMV): Two hundred rice
accassions were screensd for resistance to RYMV at the seedling
growth stage in a rainfed upland/nursery at Rokupr. Among thw
rasistant or tolerant varieties observed were LAC 23, ITA 114,

Angkata, ROK 14, Kpenyei (Red), WAR 38-46-1-2 and WAR 39-350-2-3.

Crab_damage: Seventy-six varieties rated as having
raesistance to crab damage from previous screenhouse studies were
tested in the field with a fairly high crab population. Resul te
indicated that the traditionsal varieties, Pa Bayoh 2446, Damalai
247A, Damalai 2478 and Ralontho 2658 were reasistant to crab

damaga,

4. Observational trials

e e o S G e tamn e e M v v, re W i e m e i e

Introductions comprising lines from IRRI-IRTP nurse-
ries were screened as follows 3

IRON: A total of 3646 entries ware tested in an asso-
ciated swamp which is subject to shallew flooding three to faour
manths during the rainy season. Sixty-six of the entries were
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selected For Ffurther studies. The entries P2060~F4~11-4,
IR28183~-2~2~1-1, BI?21C~pn—-1465-2-1, BW278-2-Pn—184-Kp-2 and
BW293~2 swscored higher than WAR 1 and ROK 5 (check varieties) and
ranked in the top five entries on the basis of grain yield and
phenotypic acceptability.

ITPRON = A total of 63 entries with ROK 3 and ROK 10
as check varieties were tested in a deep flooded tidal site at
Rakupr. Ten varieties with a plant height range from 90-130cm
and a growth duration range from 1359-176 days outyimlded ROK 5
and ROK 10. These were selected for inclusion in the long dura-
tion observational yield trial (QYT) next mseason. The top five
varisties included IR13146-45-2, IR31238-474-3-P4, BRB20-3B~17,

B27916~-Mr~196—2-3~1-Bkp—~3 and BH 147m (B248%d-pn—1-76~7-m).

IRRGWON 1 Two hundred and three entries with ROK 3
and CP 4 as check varieties were tested in a shallow floodad
tidal site at Rokupr. Only ten varieties which gave higher grain

vield and better phenotypic acceptability scores than the check

varieties were selected for further studies. The smlections
ranged in duration from 159 tao 178 days and with a plant haight
range of 82 to 12Z24cm. The top five varieties, on the baais of

grain yield included Ri14-2-1-1-1 (IET 9171), IR9884-34-3~-1E-PI,
CN 540, IR24724-244~1-1 and BW293-4.

Acid_Lowland Soils Screening Set: Ninety entries were
twsted on a problem tidal smite with laow pH of 3.8. Twenty-eight
entries were selected for further studies. The best entries,

based on their reaction to soil problem and ability to withstand
tidal flooding were BR31-46-5, IR28222-9-2-2-22, B21494~-PN-26-1-1
and IR213533-26-3-5~6&.

IRSATON: The salinity screening set comprising 90

Tt e o ot o

entries werm tested at Balancera, a salt affected site in

Northwast Sierra Lszone. PBased on their reaction to salinity
during the vegetative phase and their grain yield, 17 entries
were selected for further studies. The best four test entries

were IR193922-33-3, IR 24, IR1966-1350-2-2-2-1 and IR38.

B.  BREEDRING

New crosses:s Thirty-eight new crosses were made to
incorporate desirable characteristics (e.g. suitable agronomic
characters, tolerance to major soll streases) into improved
varieties. A number of multiple crossas were made to enlarge
genetic variability in the breeding populations. Also, back
sronses weare made to imprave cartain characteristics wsuch as
rlast resistance of some recommended varieties and promising

lines.
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Segreqating Populatiaons: Breeding nurseries containsd
over 300 sagregating lines on Gtation and over 500 F4~F& popula-
tion on agff-station problem uites. Over {,200 plant selections

ware made and advanced to the next generation.

C.  VYARIETAL_TRIALS

Introduced varieties/advancaed lines selected from
previous screening activities were further tested in a number of
Observational VYield Trials and replicated yiald trials (RYTs) at
the Rakupr Station.

Short Duration 0OYTs Seventy-four varieties and 11
Rokupr bred advanced lines were tested in an associated mangrove
swamp site at Rokupr. The two best varieties, IR15529-24-1-1-2-1
and IR17525-7-19~1-3-3~1 outyielded IR10781-143-2-3 ( check
variety by 13 and B percent, resspectively. The check variety

vieldad 41464 kg/ha.

The duration and plant height of the selected lines
ranged from 119 to 140 days and from 72 to 13%cm, respsctively.
Selections with intermediate plant height batween 100cm and 130cm
have potential for use in the deep flooded swamps of The Gambia,
Buinea-Bissau and Senegal where the salt-free aor minimum salt
period is about four months.

Medium Duration 0OYT: Sixty selections from 1985 OTa
were tested against ROK 3 in the tidal mangrove swamp at Rokupr.
The test varietiaes ranged in duration from 135 ta 158 days. ROK
9 vyislded 21464 kg/ha on averaga. Highest grain yield abtained
from test varieties was 3488 kg/ha. Only thres Rokupr bred
advanced lines, WAR 72-1{-1~1-4, WAR 72~1i~1-1-1 and WAR 87-10-2-2-
7 which outyielded ROK 5 by margins of 17, & and 4 percent,
respectively, werae sslected for further testing. The plant
heights of thess selections ranged from 84 to 120 com.

Long Duratien_QYT: In all 72 introduced varieties and
8 Rokupr bred advanced lines were tested against ROK 10 at a site
subject to desp tidal flooding. The best six lines outyielded
the best ROK 10 plots by margins ranging from S3 to 102 percent.
The duration and plant height of the selections ranged from 177
to 194 days and from 74 to 125cm, respectively. These varieties
could provide alternatives for cultivation in some mangrove
swamps of Siserra l.eone and Guinea with salt free periocd of over

five manths.
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OYT_of_F4 _Linea: Ninety-seven lines fram four crosses
weare tested againat ROK S and ROK 10 at a tidal problem site with
an 1initial low pH of 3.8. Table {1 shows the performance of
selections from OYT of F4 lines tested under advanced tidal
mangrove swamps condition at Rokupr. The selaction gave higher
yields and better acidity tolerance scores than the check varie-

timsm.

Tablae 1 Performance of selections from observational yield trial
of F4 linss tested under adverse tidal mangraove swamp
conditions (acid sulphate soils) at Rokupr.
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Acid Grain Growth Pl art
Cross No. No. of Sulphata 2/ Yield duratian height
af , selec- tolerance (kg/hal (days} tom?
antry tion
Btgadll/lh9575—50l 1% 9 2.4 3611 176 115
IR 32539-P5~1/7-Canuto 34. 19 3.6 2682 163 97
BG 90-2/IRAS9S~1-4-15 34 23 3.6 2687 1351 98
Diukema/Raminad Str, 3 10 3 3.8 25746 174 103
ROK & 17/ .
(Mean of & plotw) - - 3.8 1933 135 128
ROK 10 1/
{Maan of & plots? - -~ 4.8 1817 196 130
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1/ Check variety
2/ Scale 1-9: i= Good, 9 = Poor
(Mean of scores abtained at 4 and 8 weeks after transplanting).
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Associated Mangrove Swamp _RYTs: Two RYTs of short and
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medium duration were conducted in the associated awamp at Rokupr.

In the short duration (120-~13% days) associated swamp
trial, 12 introduced varieties and three advanced linaes ware
tested against ROK 5, the standard check variety. The top varie-
ty BG 380-2 advanced from 1985 OYT was superior to ROK 5 in grain
yield. A new Rokupr bred advanced line, WAR 49-%-1-3-1 ranked
third with an average yield of 3117 kg/ha. The marliness af thea
varietiss coupled with their intermediate stature, with an ave-
rage plant height af 10icm, make them potential materials for use
in empaldersd mangrove swamps with less than four manths of salt~-
free period as obtained in the northern part of the ragion. Ba
380~2 and WAR 49-%-1-3~1 exhibited extramely high tillering abi-~
lity (308 and 302 tillerse/m2, respectively).

In the redium duration (135-1%5 days) associated swamp
trial, 14 varisties were compared with WAR 1 and ROK 5. The
trial was conducted in a fertile site in the seespage zone.
Twelve of the entries had grain yield in excess of 4000 kg/ha.
Differences in grain yiaeld obhserved among the varieties were not
significant although nine new entries advanced from 198% OYT
Qave higher grain yield than the check varieties (Table 2). WAR
77-3-2-2 gave the highest yield of 4989 kg/ha.

Jidal _Mangrove Swamp RYT®: One medium and two sets of

long duration trials were carried out in the tidal mangQrove swamp
at Rokupr.

Out of the 13 entries in the medium duration RYT, only
twa varieties, WAR 1| and Rahyb 4-~WAR-1-3-B-2 outyielded ROK 5
(check variety!).

In the first category of long duration (155-180 days)
RYT, the varieties, WAR 44-30-4~1, Rohyb & WAR-4~2-B-2, WAR 44—
17-3~3, and IR 13429-R-WAR~-1 performed hetter than Kuatik Kundur,
the check variety (Table 2). ,

In the second category of long duration (180-200 days)
RYT, three varieties, Maung Nyo B24-92, Gbassin (& local selec-
tion) and Raden Jawa outyielded CP 4 and ROK 10. The check
variety Maung Nyc B24-92 (200 days) produced a Qrain yield of
8110 kg/ha as compared to 346462 and 3615 kg/ha from CP 4 and ROGK
10, respectively.
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Tabie 2. Paerformance of the top 4 sntries and their check
varieties in medium and long duration RYTs.

- oy — o - - — s b P T o D OR

Variety Grain Grawth Plant Effective 10C grsin
yiald Duration height tillers/m2 waight
(kg/ha) (days) (cm) (g}

- L N A ST ST A AP W U ST A GRS T B ST 7 - PP

Medium_Duration
(17%5-15% days) 1/

WAR 77-3-2-2 4989 152 130 238 34

RTN 14-2-1—1-1 4812 135 103 217 27

BG 400-1 4736 132 103 247 30

WAR B1-2~1-3—1 4721 155 128 253 23

WAR 1 (Rohyb 13} 2/ 4204 143 138 2213 33

ROK 3 2/ 3831 153 144 207 31

Mean of 16 varieties 4229 T1ae 1z 230 T30
L.S.D. (0.0%) ns | ne 12.37 43.57 2.3&

CeVa (%) 17.90 10.45 6.87 12.72 S5.44

i v s D U D e D Mo e

{155-180 days) 3/

WAR 4430-4-1 28463 174 151 118 20
Rohub & WAR—6—-2-h-2 2781 164 1535 202 2%
WAR 44-17-3-3 2772 178 152 161 23
IR 3429-R—~-WAR-1 2335 149 136 1350 26
Kuatik Kundur 2/ 2447 1468 147 140 23
Mean of 14 varistiss 2245 175 1es 1es 23
L.8.D. (0.03) 484. 20 5.33 8.07 46.36 2.435
c.V. &%) 15.13 2.16 .89 19.60 7.44

. e P P Y S A . A S ok s JT S AT KA 5o e AR s el Yin R S SR (A VYN S v e T W et e Y v W U T U TP He e St e S S S ST e P A A S ST e S SRS 4TS TR WA G A (P UL S S MR e el 8

1/ Conducted in associated swamp
2/ Check varieties

3/ Conducted in tidal mangrove swamp
(WAR and Rohyb - Rokupr bred advanced lines)
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D.  QTHER ACTIVITIES QOF THE_VARIETAL_IMPORVEMENT PROGRAM

The program undertakes the multiplication and dimtribu-
tion of seeds. In 19846, 37 recommended and promising varietise/
advanced lines were multiplied on about 4 hectares of land at the
Station. A total of 540 kg of breeder and 3,600 kg of foundation

seeds were produced. Small quantities of breeder and foundation
zseeds ware distributed ta national programs in the ragion for
further testing and distribution to farmers. Fifty—-five

kilograms each of two varieties, Rohyb &4-WAR-&4&-2-B~-2 and Kuatfk
Kundur were sent ta Guinea for further multiplication and distri-
bution to farmers. Thirty kilograms esach of foundation seeds of
WAR 1, Rohyb 6-~WAR~6-2-B-2 and Kuatik Kundur were sent to the
Sead Multiplication Project in Sierra Leone for further multipli-
cation. Guinea-Bissau received 10 kg mach of WAR 1 and Rohyb 4-
WAR—1-~-3-B~2., Further samples (10-1000g) aof approximately 400
varieties/advanced lines were distributed to Stations and other
scientiats in the region for use as trial materials.

I1.  B0IL.AND_CROP_MANAGEMENT

Development of mathodm for improving and sustaining high
vields of rice in tidal mangrove and associated swamps continued
to be the main thrust of the soil and crop management program.

S A e S oot e v 410 e e e By e e e s AT s e e e s e s e o, O R

Improving the efficiency of N - fertilizer_use: The
effi~ciency of the injection technique, basal incaorporation and 3
split broadcast of prilled urea in improving nitrogen utilization
and grain yield of flooded rice were evaluated in a desp flooded

non-tidal swamp at Rokupr.

Deep placement of nitrogen in the soil incresased grain
vield of rice more effectively than three split broadcast method
of application (Table 3). The superiority of injection and basal
incorporation over broadcast is attributable to greater retention
and utilization of the sail incorporated nitragen by the rice
crop. These results confirm results of earlier trials.
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Table 31 Grain yield (kg/ha) showing rice (ROK %) response to
methods and levels of nitrogen application under desp
flooding in the asscciated mangrove swamp at Rokupr.

Methods of " Brain yield/Nitrogen applied {kg/ha)
Application

30 &0 0 Maan
3-split broadcast 2006 2406 2552 2311
Injectiony 20cm depth 24610 2783 3338 2912
Basal incorporation 23501 2933 3373 2936
Muan 2374 2707 3078
Controls Without N 1830
C.V. (%) ' 13.0
L.8.D. 0.05; for differences between control and treatments 383%5.0
L.8.D. 0.05; far differesnces btween treatment means 333.0
L.8.D. 0.0%; for differences batween leavels of applied N 1i92.0
L.S.D. 0.05; for differences between methods of N application 167.0

Predicting_nitrogen status_of associated mangrove
moilm: Available Ni¥, - N and NOj -~ N wers compared in soil samples,
air dried or wet (Stored belaow 40C for 30 days in air-tight
palythene containers) to determine suitable handling/pratreatment

procedures of soil samples in the sstimation of scil-—-N.

Marked differences in the values for available NHQ‘— N
and NOj - N were obtained from different handling/pretreatment
procedures of the soil samples. Sail test values for available

- N were consistently higher in the wet soil than in the air—
dried moil (Figure 1). The differences were larger in the 0-10cm
sail depth than at lower depths. Thiw is indicative aof losses
due to N transformation in the soil during the process aof drying
and could be greatly influenced by the initial moisture content
and subsaquant period of drying.

Carrelation of available nitrogen soil test values with .
grain yield gave consistenly higher "r" values for wet samples
than the air-dried spil samplea taken at different depths. This
suggests that more reliable estimates of plant available nitrogen
in swamps can be obtained by analysiws ofbM*4—-N in wet soil
samples. However, routine analysis of large numberw of wet soil
samples may be cumbersome. Thare is also a need for standardisa-
tion of such a procedure.
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Figurms 1. The effect of method of sotl samples hnndling on the
available N4 -Nand NO3 - Nvalues

250+
NHQ.‘. - N

2001
N03 - N

150

100

50 _

(4]
Dry Woet Dry Wet Dry Wet Dry Wet Dry Wot Dry Wet
o) 1I0em ¢} 20cm 20 30cm

Figl. The effact of mathad of soll sampte handiing on the available
+ - )
NHL™ - N ond NO3™ =~N values

Varietal response to nitrogen:  The nitrogen response
curve of nawly developed mangrove swamp rice varisties wasn
determined to facilitate optimum fertilizer recommendations and
enhance the potential of the varietiss for top performance in
different sub-ecologies of the mangrove swamp.
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differed aignificantly 1in

respaonse to nitrogen in hoth tidal and associated mangrave swamp
(Figure 2). The high response of the varisties to the initial
increment of nitrogen reflects the inherently low scil nitrogen

relesase in the mangrove swamp rice ecologies.

The rice varisties grown

The results suggest that investments in nitrogen ferti-
may be highly profitable in the case of the new Rokupr

lizern

bred varieties Rohyb &-WAR~4~2-B-2 grown in tidal mangrove

swamps. The variaety ROK 11 may not be suited for rice production
encountered 1in

in the inherently low soil fertility conditions
maost associated mangrove swamps.

ponse of varieties to nitraogen in (A}

Figure 2. Grain yield res
y inundated

the tidal mangrove and (B) seasonall
associated swamps at Rokupr.
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deficiency iw thea
seasonally
Performance of the rice
application

sponse_to Phosphorus
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usocliated mangrove swamps.
s mcoloagy is generally improved with the
sphate. Rice response to the application aof rock
aterials in tidal mangrove swamps in the past have
atent. A trial was conducted to determine the effi-
iftarent phosphorus fertilizers and effect of inten-
ate applications on rice production in associated

Mangrove sSwamps.
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Table 4:
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Source of
phasphorus

Taiba rock p
Matam rock p
Bingle super
Mean

Control -~ wi
cC.v. %
L.S.D. 0.05.
L.D.S. 0.05.
L.S. DI 0.05“
Azplile
Me
of differen

evaluated in
KBABON .

®&rage grain yield of rice was higher with the appli-
uingle suparphosphate than with rock phosphate mate-
4). Mineralisation of phosphorus in rock phaosphate
& comparatively slower and may require acidification
ance. The long term use of rock phosphate matarials
icial for rice production in the associated mangrove

ain yield (kg/ha) showing respanse aof rice to source
phosphorus in the associated mangrove swamp.

e e
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Grain yvield/phosphorus —- P20% applied (kg/ha)
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40 80 120 Mean
hosphatae I741 3182 2800 I274
haosphate 3104 2362 2682 2714
phasphate JI263 4023 A0S54 3780

3403 I189 I179
thout phoesphorus 2804
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24,14

for comparison of control with aother trestment means 450.&
for comparison between sourcas of phosphorus T7%. 4
for comparison hetwsen levels of phasphorus T7%, i

_____________________ Effects
t methods of Azolls cropping on rice productian were
the associated swamp at Rokupr in the last crapping

pping on rice production:
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Azalla cultivation was equally effective as urea - N in
improving grain yield of rice (Table 5). Under good water con-
trol (5~10cm water lavels) and initial low level of Azolla inocu-
lation (400g gr. wt./m2) tillering of the rice was not restricted
in the Azolla dual crop cultura.

Table 5. Some yield components, grain yield and weed infastation
of rice (variety ROK 11) cultivated with Azoclla or urea
~ N in the associated mangrove swamp at Rokupr.

ey voa e 2ema e v b
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Treatments Aynraqa Panicle Spikelet 1000 Mean Dry weed
tillers/ welight stecrility grain grain weight
plant (g) {(Z)  wt. (@) yield (g/m2)

e (kg/ha)

Without N or Azolla €] 1.9 e

. 22.5 1812 37.4

Urea N — 40 kg par ha 11 2.2 12 25.53 3044 72.4

Azol la monacrop 10 . 2.3 7 27.4 2983 74‘4

Azxaclla dual crop 10 2.3 a 26.4 3045 5.6

cv. % 3.1 0.3 23.8 9.1 12.0 4&5.0

. . . .1 12.0 635.0

5.0, 0,03 1.7 Cc.3J 3.1 I.2 4351.7 42.5

Growth of Azolla was less rapid when intercropped with
rica than when grown as & monocrop. Howaver, tha formar practice
under dual cropping was beneficial and may be dasirable in
reducing weed infestation of swamp rice. Thim is caonsistent with
results obtained in the past and may have considerable
implications for reducing labour use itn control of weads in rice.

Complementary use_of Azglla and chemical altrogent A
trial was established in the associated mangrave swamp at Rokupr
tc aevaluate rice response to complementary use of Azolla and
chamical sources of nitrogen and to determine the trend in sotl

fertility under intensive cropping of Azolla.

Grain vyield deta in the second cropping seasan of the
trial showad an incrsasing reasponse to nitrogen, irrespective of
the method of Azolla cropping (Table 6&6). Rice grain yield was
significantly higher in the Azolla monocrop than yields {rom
other methods of Azoclla cropping. Manacropping Azalla, withaut
supplemental nitragen; was &as sffmctive as applying 40-40 kg/ha
of urea — N in increasing grain yisld. The higheet yield was
obtained by supplementing the Azolla monocrop with &0 kg N
per/ha. '
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Table &1 Grain yield (kg/ha) af ROK 11 showing respanse to
complementary use of Azolla and mineral nitrogen in the
associated mangrove swamp at Rakupr.

"o vt pome e S A B T e Gt W 8 Uy o A T S ey S S SO D W

Urea ~ N applied (kg/ha)

Azoalla o o e o e e - ———e
cultivation 0 20 40 &0 Mean
Kithout 3008 X797 4319 4413 Ia84
Monocrop 3982 44695 4772 58522 4743
Intercrop 3447, 3548 ____ 4377 4558 _ 4094

Mean 3497 4013 45%54 46764

C.V. Z = 8.2

L-6.D. 0.09 for comparizon batween two treatmsnt means = 781,14
L.8B.B. 0.05 for comparison betwesn two Azolla cultivatian = 394.9
L.8.D. 0.03 for comparison between two nitrogen means w 4%54.0
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Remidual effect of rice husk application: Rice growth
and rasponse to nitrogen is constrained by iraon and aluminfum in
the highly leached scils (Sulfic Tropaquept) on the measonally
inundated, tidal limit of the mangrove swamp catena.

Evaluation af crop performance in the second season
after husk application showed that rice grain yield was O0.&
tons/ha higher on the average, with soil amendment (significant
at the 3X level) in compsrison to the treatment without husk.
Rice grain yield respones to applied nitrogen continued to be
significantly affected by the soil amendment in the second seascn
after application.,

Improvement in crop performsnce with incorparation of
rice bhusk may be attributable to an impravement in the availabi-
lity and uptake of nutrisnts particularly nitrogen by the crop.

The high content of Silicon probably accounts for the
response of the crop to high levels of nitrogen (120 kg per ha)
in the husk treated plots.

Avallability angd uptaka of phospharus as also
axpected to improve as a result of decreased P fixation irn ths
il amended with rice husk.
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I11  PERT_MANAGEMENT

Research activities of the season covered studies on
population, biology and ecology of the major pests, crop loss
ansessment on the key and potential pests and the developmant and
testing of alternative past control packages/monitoring systems
for tha major pests in the mangrove swamp rice ecolagy.

Wead Control
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and _rice grain_yield: In the trial to test the effectivenass of
two rice varieties grown at three densitims in checking weed
graowth and impraoving grain yield, ROK S praduced higher grain
yield than ROK 10 at all densities tried (16, 25, 3I3 hills/m2).
At 25 hills/m2 (20cm x 20cm) crap densi~ty, grain yield was

optimised in both varieties.
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growth_and vield of rice: The trial conducted comparad five
medium duration varieties (135-1{55 days) under threa weeding
regimes in the associated mangrave swamp. The weading regimes
did not effectively control weed growth (Table 7). However, in
comparison with the unweeded (control) plat, weeding twice

produced significantly higher grain yields of rice.

Leat area index (LAI) ranged from 0.45 in Panka]
to 0.34 in RD 15 indicating differences in canopy cover of the
variesties taested. Variety WAR 1 was more competitive against
wasds than the other varieties in the trial. Differences in
Qgrain yield of the rice varieties presumably reflect inherent
differances in the yleld attributes of the varieties tested.

Cultural contral methods for weeds in rice 2Rpe—
cially in the asscociated mangrove swamps are by far the most
 attractive alternative to herbicides, and are less hazardous to
the environment, aquatic and human life.



- 54 -

Table 7: Effect of 5 medium duration varieties and 3 weeding
ragimes on weed cantral and grain yield in an
associated mangrove swamp.

A T T S e M vl T v et G L Y A e o P Tt e S - B A e S e St e v e N e e . P o A o

One handweeding Two handweeding at

No weeding at 21 DAT 21 and 30 DAT Mean
Varietiss Dry Grain Dry Grain Dry Grain bry Grain
waad yield waad yimld waed yimla wead vield
weight (kg/ha) welight t(kg/ha) weight (kg/ha) weight (kg/ha
(Q/m2) (g/m2) (g/m2) (g/m2)
RD 13 3.7 2882 2.2 2824 1.7 321t 2.3 2972
WAR 1 0.7 3141 1.8 3175 2.3 3416 1.6 3244
ROK 5 2.8 2414 5.9 2593 5.0 3517 4.6 2842
Kau 2039 3.8 23469 6.0 2878 2.1 32714 4.0 2839
Pankaj 4.1 1865 2.8 2&27 3.2 3200 3.4 25464

T I T S 7 T R O ek G . St e e s e Y St T R 8 e S o Yo S0 P S o W R . SO e S B Y Y PR, e S PR e . P o e e

L.8.D. 0.03 far camparison batween two treatmant means: Wead welght = J,9NS ¢g/m2
: Yiaeld 775 kg/ha

L.8.D. 0.03 for comparison hetween two weading regimes means: Weed
weight = §1.8NS g/m2
Yield = 344 kg/ha

C.V. (%X) Yield = 16.0; Weed waight =~ 13.7
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growth _and grain_yield of rice: The trial evaluated broadcast of

unger—minated and pregerminated seeds; direct seed drilling and
trans-planting of 4, & and 8 week aold seedlings.

The results of this trial showed a similar trend
with those of the 198%5 season. There were no significant diffe-
. rences among treatments for weed count and dry weed weight. The
rice grain yields of transplanted 4, & and 8 week old seedl ings
were 1799, 2361 and 2066 kg/ha respectively as compared to the
vyield of 1565 kg/ha for ungerminated seed broadcast, 1532 kg/ha
for pregerminated seed broadcast and 14620 kg/ha for direct drill
seeded rice.
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Direct smeding in the asscociated mangrove swamp
cuts down on expensive labour nseded for transplanting. The
rasults further show that there is no nesd to transplant seedling
alder than 4 waeks in the associated mangrave swamps where the
crop is not prone to crab or fish damage.
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control and_grain_ yield of rice: Past field surveys of weads

have established that weed flora in the associated mangrove swamp
was similar in Sierra Lwona and Guinea. Therefore, an avaluation
of cultivation and waeding method on rice yield was undertaken
this sesason in the Coyah region of Guinesa. Handweeding treat-
mants produced higher yialds than the no weeding control (Table
8). The mechanical cultivation treatments produced higher yields
of rice than manual cultivation treatments undar &all weeding
methaods. Yield increases were 13, 10, and 17 percent respective-

ly.

The results of Buinea confirmed the findings in
Sierra leone that machanical cultivation is superior to manual
cultivation in suppressing weed growth and increasing rice grain
vields in the associated mangrove swamps.

Chemical weed cantrdl

e s ey e e D e oy e S R . S P e W T S

Promising herbicides: The herbicides Tamariz, Arozin O
and Basagran PL2, were tested along with Stam F34T, tha locai
standard herbicide. The highest grain yield of 3454 kg/ha was
obtained with Tamariz applied at the rate of 10 1/ha 10 days
after transplanting (DAYT). PL2 applied at the rate of 6 1l/ha
10DAT gave Qgrain yvield of 3321 kg/ha. With an additional hand-

waading grain yield increased.

Dissase contral

i e o P i e D e e S G e e

Studies were carried out on the incidence of rice
namatode diswmases in the mangrove swamp rice escology &nd rice
yellow mottle virus (RYMV). An integrated control packaga faor
rice brown spot disease was formulated and tested for the firsc
tima. ‘

Rice_nemataode diseases: The ‘'white tip®' nematode

el 7 e Y s e . o St . U Prath PR e e e S P ey 4 g

caused by Aphelenchoides besseyi has been previously reported

accurring in mangrove swamp rice fields in wome parts of Sierra
Leocne, in the Gambia, Guinea and Buinea Bissau. A trial wae
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carried out to verify and assess the incidenca of these rics
pathogens in mangrove swamps at Rokupr and ta facilitate the
developmant of an appropriate control strategy. Twelve recommen~
ded and promising mangrove swamp rice variatiss were tested and
results obtained from CIP confirmed that only the ‘white tip’

A e S s G oy S —

The number of nematodes from 100 grain samples ranged
fraom O on Ganteng to 45 on ROK 5 in ueed samples abtained from an
associated mangrove swamp rice at Rokuprj a range of 22 on ROK 8
to 1352 on ROK 5 was obtained in samples from & tidal mangrova
swanp at the same site. On the average, nematode infastation was
2.% times higher on the tidal mangrove swamps than in assoclated
SWaAnpPS . Symptaome of presunptive ‘ufra’ were cbserved on six
varieties, namely Rohyb 15-WAR-3-3-B~2 (WAR 1), ROK 5, ROK 7,
ROK B8, ROK 9, and SR 24. The symptoms were invariably expressed
as partial sxsmartion of affected panicles or complete failure af
panicle to emerge with resultant rotting within the leaf shaath.
Sheath rot symptoms probably caused by Sarocladium oryzae wera
alsn often observed an affected plants.

Rice_yellow mottle virus disease (RYMV): This is a
potential disease problem of lowland rice. Most of the recommen-—
ded and promising mangrove swamp rice variaties in Sierra Leana
have been found to be susceptible. Investigations continued this
season to observe the behaviour of 22 resistant and/or tolsrant
rice accessions artificially inaoculated with RYMV under incraas-

ing levels of nitrogen.

Nitrogen application did not atfact the saverity of
virus on upland rice varieties testaed. At levels above 40 kg
N/bay the virua produced severe mottling in the mangrovae swamp
varieties tested except WAR 34-40-4-~2, WAR 39-50~-2-3 which pro-

duced severe mottling at 40 kg N/ha. Gome traditional varietiews
produced mild mottling even at 80 kg N/ha level, such as Angkats,
Kpenyai (Red) 1%1. All the upland varieties tested produced

mild mottling at G -~ B0 kg N/ha lavels.
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Table B: E#fect of cultivation and weeding methods on waed
control and rice grain yield of Rohyb & in an
associated mangrove swamp in Cayah, Guinesa

- - - - ————

Ones handussding Two handwesding
Cuttivation Na wasding at 21 DAT at 21 DAT AND 3I1 DAY Hean
Nathod Wead Yiald Mead Viala Weosd Vield Weed Yield
count /a2 (kg/had count/a2 (kg/ha) count /m2  (kg/ha) count /e (kg/hatb
Ransa) with traditional hoe 47 5023 LY} 3900 28 94973 3° 54683
Machanical with power tillar 37 3400 23 4023 23 &900 2R 6242
Haan 42 53443 32 3763 27 s T

1.8.D. 0.03 for comparisan af twa treatssnt ssansy Waad count = l1/02§ Yield = 1031 kg/ha
L.8.D. 0.05 far roapariacn of t=o wesding mathode ssans Wead count = B/a2) Yiald = 744 kg/ha
L.B.D. 0.09 {or cosgariean pf cultivation sathods mesnai kWeed count = 6/m2) Yietd = 607 kg/he

C.V. t1) weed count = 21.3; Yield = §.9

Integrated_Control
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Rice brown spot disease (Helminthosporium oryzae)caused

by Cocghliobolus miyabeanus is a key disease in mangrove Swamp

L o o o P T5e = o e o e m e o e e

rice ecology. Significant losses in grain yield due tao the
pathogen have also bheen recorded on transplanted rice in bLierra
Leone and Guinea. Twa treatments, namely, (a) early transplant-

ing in July, and (b} early transplanting in July +¢ollowed by
fungicide application at the flowering/milk stage of rice gr awth.
Designated integrated control packages were campared, using the
fungicide, Benlate (Benomyl) and Kocide 101 applied as a mixture
at 1.0 kg a.i/ha.

: The integrated contral package yielded 3614 kg/ha of
rice compared to 3233 kg/ha in the treatment without fungicide
application. Brown spot severity in the integrated control
package plots was 4.8 percent leaf area damaged on the average
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compared to 3.2 percent in the plots with no fungicide treatment.
Incidence of other diseases and insect pests was negligible at
this site. The integrated control package increased grain yield
by 11.8 percent indicating the superiority af integrated cantrol
in thie trial.

Insect_and Crab Contrgl — MmMenIV¥eve

Stem_borer attack in_the upland rice nursery: In &
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preliminary survey of established upland rice nurseries around
Rokupr it was observed that crop infestation by Maliarpha in the
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nursary. No Maliarpha larvae were found in rice seedlings
sampled from 30 day-cld nurseries. Sesamia ap. and Diopais ap.
also attacked the rice crop as early as the nurssry stage. When

confirmed, these findings would facilitate the determination of
an appropriate timing of control measures.

Rice crop_ infestation_by Maliarpha: Previous studiesa
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have shown M, separatella moths to occur throughout the year in
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a bimodal distribution with a low peak in May and a high p®ak in

November. Intensive field studies undertaken this seaasaon have
indicated that oviposition extended up to the heading stage af
the rice crop. Highest number of Maliarpha egg batches were

collected at late booting to heading stages of the rice crop (17~
18 weaks after transplanting). At the tillering stage, the sggs

ware concealed in a foliar envelope on the central leaf. At
booting to heading stages, the eggs were found on the open lzaf
with no falial envelope. No egge were found on the rice crop
during milk to mature stage (Figure 3). Generally, the Ilower

internaodes were preferred for feeding by developing larvas.
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Figure 3. Maljarpha separatella agg oviposition in the crop.
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Waeks after transplanting

Fig. 3 Maliarpha separatella egg oviposition in the rice crop

The number of parasitoids emerging from field collected
larva®e reared in the laboratory and from field observatians
indicated that larval parasitism wams highest betwaen 10 and 18
waeks after traneplanting. This period coincided with paak Ma-—
liarpha aviposition in the field, a coincidence which may enhancs
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affective parasitism of subsequent emerging M. separatella lar-
va®., Up to 30 percent parasitism was recorded in the $isld.
Phanerotoma major Brues. was the most prevalent parasitoid

R (s G (e S S i G il s e O e e W e e
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Synthesis and field testing of Maliarpha_sex_pheromone:
Synthesis and field testing of the female sex pheromone of M. s
paratelle continued. The pheromone has been found to contain

three closely related alcohols.

Two of the alcohol components (II OH and III OH) were
tound to be sssential for attractancy. The third alcohol compo-
nent (I OH) has not been found to be effective in the attraction
of male moths in the ratios tested. The optimum ratioc for the
binary mixture was found to be approximately 1011 II OH to II1 OH
(Table 9).

Table 91 Comparison of four pheromone binary mixtures of I1

e ot e e e s Bk n e
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1 OH I1 OH 111 0O Mesn
Moth catch
0 7.5 2.5 7.75ab
¢ 3.0 5.0 10. 73a
0 90,0 10.0 10.5%0a
0 80.0 206.0 9.25 b
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Masans followed by the same letter in the column are not
significantly diffarent at DMRT .05

All lures tested appeared to decrease in attractanc.y
over the first week of exposure in the field, possibly due to the
effect of release rate from the rubber asepta.

Monitoring of Maliarpha by _phsromona: The ratio of

U R T T ) 0 it e s UDE AR 1omt) e W e S i Ve S et vt b S, S e e I B Skt RS s o Foe . A

31631 blends of I, 11, and III alcohol caomponents of M. separate-

lla sex pheromone identified last year was used this season to
monitar M. separatella population fluctuations araund Rokupr for
the Ffirst time. Moth catches made by the pheromone traps com-
pared favorably with those caught by light traps installsd arcund

Rokupr (Table 10).
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Table 10: Comparison of male Maliarpha separatella math catches

by pheromone and light traps installed in rice fields
around Rokupr (August - December, 19864).

e sy e s S B oo Swn

Periad e e e e e e e e et o
kerosene Electricity Synthetic
light pawared pheromone 1/
19/8/8646 ~ 1/9/86 8 a 8
2/9/84 - 185/9/86 13 a 2
1679786 - 29/9/86 10 . 1 4
30/9/86 - 13/710/BA 29 146 11
14/10/86 -~ 27/10/864 - 21 10
28/10/86 ~ 10/11/8B6 14 14 12
11/11/86 ~ 24/11/86 - a9 17
25/11/86 - B8/712/86 - - 17
9/712/86 -~ 22/12/86 1 - 8

Indicates no data obhtained during the period
1/ = Total of 5 traps: at one site
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Bix improvad rice varisties ware assessed from grain
vyield losses attributable to insect passts at Rokupr Station under
four levals of managemant. Ganerally, grain yield loss in the
fertilized crop was lower than in the unfertilized crop excapt
for ROK 3 and WAR 1. As much as 19.3 percent yield Ilpss was
observed for ROK 10 under unfertilized conditicns, a lmsvel which
could be alarming considering the farmers’ present weak technpolo-

ay.

WAR 1, Rohyb 4-WAR-1-~3-B-2, and Rok 5 (147153 days)
wers less tolerant to stem borer attack than Rohvyb &4-WAR-6-2-B~2,
Kuatik Kundur and ROK 10 that were of longer duration (1463-1%90
days). Insecticidal protection of the crop in the field alons
using carbofuran increased grain yield nearly as well as applying
40kg N/ha. When the crop was protected in the field and at thm
same time fertilized, gqgrain yield was increased by about 40
percent., This establishes a basis for considering the inclusion
of an insect pest pratection measure alongside a fertilization
package developed for the farmaer.

o -~ - -—re o
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Field trials in the past had identified agronomic prac-
tices and other forms of control measures which tended to mini-
mize pest damage to the rice crop. An integrated pest management
(IPM) package for the control eof crabs formulated ocout of these
findings at Rokupr was tried for the first time this season.

Preliminary results indicated that the IPM package
{vigarous seedlin%: - fertilized in the nursery, close transplan-—
ting - 32 hille/m<«, wix seedlings/hill) was significantly better
than the farmers’' standard practice (weak seedlings-no nursery
fertiliza-tion, wide spacing—-1é hills/mz, 16 seedlings/hill) in
minimizing crab damage under both fertilized and unfertilizred
field situations (Table 11). The IPM package increased grain
vyield in the improved variety ROK 10 by 272 and 205 percent under
fertilized and unfertilized field situations respectively at
Kagbanha, a site prone ta severe crab infestation on the Scarcies
estuary.

Table 11i: Comparison of a prototype IFM strategy with farmers'
' standard practice far contral of crabs under two levels
of management at two locations along the Great Scarcies
tidal swamps in northwest Sierra Leone.

i iy 1 v B 98 B PO T M B O Y ket G P s D TR At . N T T T A P T e e e o A P e e e 7 P, B e —— -

Percent Crab Damage Grain Yiamld (kg/ha)

Control packags Kassirie Kaghanha Kawgirie Kagbanhga

tertilizxer fersilizer fertilizer fortilizer

With Without With Without Wt th Withaut With Wi thout
IPH 36.0 43.0 47,9 52.0 2940 2255 1568 59}
Farmera’
Practice 57.2 63.3 &b, 2 72.0 2133 1344 314 325
L8D .03

Fercent crab_damage Grain Yield (kg/ha)

Kassirie 8.2 310

Kagbanha 9.4 480
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The objsctive of the Technology Assassmant and Transfer
(TAT) praogram is to identify constraints that limit rice
sroduction in the mangrove swamps and develop technologies to
solve those constrainte. In 1984, constraint identification
itudies, on farm verification (researcher - managad), adaptive
(farmer—managed) trials and an—-farm demonstrations were conducted.
jome seed exchange pragram activities were also carried out.

A.  CONBTRAINTS_IDENTIFICATION

Socip-econamic_baseline studiest The major socio-eco-
nomic factors determined were labour distribution, income and
farm prices for two representative villages, Kibola and Kalexe in

the Bake and Boffa districts of Guinea.

Labour distribution: Twa labour peaks in the Kibola
ares were identified (Figure 4). The first peak in March coin-
cided with the period af harvesting and threshing. The second

peak in September coincided with ridge construction/plaughing,
nursery practices and transplanting on the main rice fields.

At Kalexm, labour utilization reached its peak in
Beptember (122 man days/month) when ridge conatruction and
transplanting waere most intensive.
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Figura 4. Average labour Distribution aon Farm Activitias in
Kibola (Boke district) and Kalexe (Poffa diatrict),.
Guinea.

Time { Man daye )

180
O———0 Kaleaxe
o— — - Kibola
100+
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Fig. 4 Average Labour dietribution on tarm sctivities In Kibola{Boke

district} and Kalexe {Boffa district) Guinea

Given the low adult membership of housenolds in the two
arwas (four on the average) the high labour demand at the peak of
farming operations suggests that farm expansion would be diféi—
cult. New technology should therefore focus on increase of
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paddy per unit area of land. This could b achieved by the use
of improved varieties, fertilizer applications and appropriate
crop protection measures as has already been shown in the compo-

nent research. Possibility of mechanization in threshing and
winnowing could be considered to reduce demand on labour during
peak periods. However, mschanical plaughing may be difficult to

implement because of the ridge system of cultivation.

Grass_income: Farmers in Kibola received their highast
income (GF13,194 ~ 15,59%5) in April—-June from the sale of rice
grown on the main fields and from oranges. Sale of rice from
the peripheary of the main fields in December boosted income
slightly. Income tended to be very law (GF 8&49-2,797) in the
pericds January-February and September -October, preceding rice
harvast. The expenditure lavel at Kibola was also highast in
April, the peak income period, when higher sales of farm produce

tendad to influence higher spending, including debt paymantw.

Farmers in Kalexe received their highest income

(GF 10,090 -~ 14,952) in January-February from the sale of rice.
The sale aof other agricultural produce boosted income siightly
(GF 7,807) in October. The highest expenditure for Kalexe occur-
red in September when labour use in rice farming was most inten-—
sive. Despite a generally higher incame of farmers at Kalexae
compared with Kibola, the net income flow at Kalexe was consis-
tently lower baecause of higher expenditures.

The low level! of income at Kibola and Kalexe
necessitatea the use of low input technologies for increasing
rice praduction.

Rice _price_in_the Boke/Boffa Districts of Guineas  The
price of milled rice at Kalexe was at its lowest, GF 2,120 per
“sstagon" (12 kg!, during the harvest periaod in Navember-
December. The price of rice per esstagon rose to GF 2,400 in
January-March and further up to GF 3,400 in April~Jduly when rice
was vary scarce. The price was depresssed to GF 2,340 per estagon
during August—-0October when other agricultural crops, e.Q. swest

potatoes, millet, yams and cocoyams were harvested.

In kibola, milled rice price was at its minimum (GF
2,200-2,600 per estagon) in March-April and October-—November when
harvesting and threshing operations had started. The price of

rice tended to be high (GF 3,600) in August, when produce was
mostly in the hands of traders.

it was observed that most farmers tend to sell their
rice at periads of low prices. This may be dur partly to lack of
adeguate storage facilities and/or low levels of income,
compelling farmers to place their crop in the merket immediately
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after harvesting. Govarnment intervention may be nesded to
asusist the farmers. This could include the followingy (a}
formation of cooparative marketing societies ta share the use of
modern storage facilities (b) price guarantaes; and (c)} cash
credit.

B VERIFICATION TRIALS

Variety Trials: Eightesn promising varietiss/advanced
lines were tested in three sets of medium and long duration
farmmrs® field trials (FFTm}. The trials were conducted at 3%

locationms in Sierra iLsona (13), Tha Gambia (&) and Buinea (&).

Medium_duration (120-153 days}: Average grain yield
par location varied from 2622 kg/ha at Gamu, a salt atfected mits
in Bouthern Sierra Leone,; to 3127 kg/ha at Sonfonia in BQuinma. A
naw advanced line, WAR 52-384-3-2, gave an average grain yield ot
3450 kg/ha outyielding both WAR 1 and ROK S under saline and non-
saline conditions. WAR 1 gave an average grain yield of 3030 kg/

ha.

Lang~duration (153180 days): in SBierrs l.wonae, Guinsa
and the Gambia, the three best varistiss were® WAR 44-50-4-1, WAR
44-5-5-2 and WAR 44-%5-1-3 with an average grain yviaid of 228&99,
27146, and 2638 kg/ha, respectivaely. WAR 44-5-%5-2 and WAR 44~-350-
/-1 were the top varieties in The Gambia and in Bilerrs

Lecne/Buinea, respectively.

In the sscond category of long duration (180-200 dayn}
trials tested in Sierra Leone, Guinea and The Gamhia, anly Maung
Nyo B24-92 putyielded CP 4 (check variety) with an avara&age Qrain
yield of 3418 kg/ha, while farmers’ varieties yislded 2109, Zo61
and 2825 kg/h, respectively in the same countries.

Region_wide Advanced Variety Triale {(AYTm) s Twic satae
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of AVTe were conducted in Sierra Leons, Guinea end Guinea Diasau.

Medium_duration: In Sierra Lecone and Guinea—-Bisesu,
average grain vyiald of 1309 kg/ba wasz obhtained +for Bamu, 0
Southern Sierra Leone and 3646 kgsha for Caborxangqua in Sovthern
Guinwa-BPisnsau. On the average, Rohyb A4~WAR-1-3~B-2 and WAR 1
were the two top varieties with grain vield of 3084 and 3017
kg/ha respactivaly. Days to maturity of the tast wntrias avare
different locations ranged froa (28 days for IR 112468~B—-2-2-2 &t
Caboxangque (Buinea-Bissau) to 150 days far Raohyb i~i at the Rice
Research Station in Rokupr, Sierra Leone.



~ 67 -

Long durationt Average grain yield was 28146 kg/ha at
Saiama (Southern Sierra Leons) and 4481 kg/ha Maneah (Guinea).
The other location at Rokupr Rice Ressarch Station gave an ave-
rage grain yield of 2824 kg/ha. A new advanced line, WAR 39-17-
2-2, had the highest average yield across the four locations,
while Neang chack and WAR 24-21-3-2 which ranked first and second
in 1985, were sixth and second, respectively this season. Moyam—
ban 1 which had ranked first for two consecutive sesasons at
Mansah (Guinea) did not perform as well in other locations. 1t
im not as widely adapted as WAR 39-17-2-2, WAR 44-21-3-2 and
Rohyb &-2-B-2 which had ranked among the top five varieties for
thres consecutive sesasons. The average number of days to maturi-~
ty varied from 172 dayws at Manesah (Guinea) to 190 days at Rokupr,
Sierra Leone.
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Nitrogen_and phosphorus responsive_trials: Exten-
gsive testing of rice response to nitrogen and phosphorus fertili-
zars was undertaken on farmers’ fields in The Gambia and BGuinwa
to evaluate rice response to the combined application of the
nutrients and to determine optimum levels of fertilizer require-

ment.



GRAIN YIELD { Xg,/ha.)

~ 68 ~

Figure 5. Rice response to phosphorus with and without nitrogen
on farmers’ fislds in The Gambia and Guinea.
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Fig.-5 Rice resgponen to Phoaphorus with snd without Ritregen
on faimaers’ tielde in The Gambia and Quinsa.
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Application of both nutrients to rice improved grain
vield significantly but the level of response to individual
nutrients differsd markedly in the two countries (Figure 3). In
The Gambia, rice grain yield response to phosphorus was linear.
Successive intervals of phosphorus produced significant increases
in rice grain yield, The addition of nitrogen was not effective
in impraving grain yield at levels of phosphorus below 40kg
P20 /ha.. This is presumably a consequence aof the pravailing acid
sulphate conditions in the mangrove swamps of The Gambia under
limited rainfall and short periods of flooding. Thua, the
observed response to nitrogen was probably conditioned by the
level of phosphorus in the soil.

In Guinea, rice grain yield response to phosphorus at

40 kg P2C5/ha . was significant but application of additional
nitrogen was more effective in increasing the grain vyield of
rice. The high precipitation (2500-300C mm} in Guinea and

prolonged spil submergence could also account for the increasa in
vyield. Relative to the farmers’ practice, increases in rice
production aof 38-92% and .42-4B% were obtained with application of
the two nutrients in The Gambia and Guinea respectively. Phos-
phorus was more important for mangrove swamp rice production 1in
tha Gambia then in Guinea.

Azclla_trials: The use of compasted farm debris as an
altarnative to phosphaorus for improving ARzolla growth and the
performance of rice cultivation with Azolla were asaesasd on

$armers’ fields in Sierra Leone and GBuinea.
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to wide-ranging swamp conditions in Sierra Leone and Guinea. An
inoculum af 400g/m 2 of ADUL 138 yizldnd 1.712 kg/m2 on average in
21 daym. The farm cospost (2kg/m<) provided a useful medium {or
Azalla growthn. Biaomass production af Azolla was higher and less
variable under compost £1802g/m2) than with the application of
phaosphorus (1678g/m ).

Rice cultivated with Azolla on farmers’ fields produced
similar grain yields of rice as the application of 40 kg/ha of
urea—N. This excesded vyields of the control plots (40 kg
P20S/ha; without N or Azolla - 2089 kg/ha in Buinea and 977 kg/ha
in Sierra Leone) by a margin of 44 percent and &8 percent in
Guinea nd Sierra Leone respectively. Supplementing Azolla with
20 kg/hba cof urea-N and combination of Azclla with compost
increased grain yield of rice by 424 kg and 329 kg/ha, respecti-
valy over cultivation of Azalla in the Sierra Leone swemps. In
Guinea these treatments did not effect any increase in the grain
vigld ot rice, Azolla suppressed waed growth.
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The results indicate that cultivation aof Azollas iw=
feasible and can be immensely baneficial for rice production in
inland swamps. The difficulties sncountered with water control
on farmers’ fields suggesnt that the Azolla technology may ba mors
appropriate +for swamps with effective water contraoil systems.
Thearefore, charecterirzation of swamps with potential for Azollas
utilisation in rice cultivation should be an essential prae-
raquisite for implementation of Azalla technalogy. Criteria for
assesament of swampa for Azalla utilization muwet include the
period of availability and lavel of water flowy availability of
nutriesnte, perticularly of phosphorus, and the adaptabiitty of
Azclla species/strajins.
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Disease surveillance and monitoring: In 1984, the moast
pravalent diseases recorded on mangrove swamp rice in Sierra
Leane, Guine:, The Gambia were brown spot (Cochliobolus miyabes-
ous), leaf and neck blast (Pyricularia oryzas), leaf scald (Rhyn=
chosporium oryzaa), narrow brown leaf spot (Cercosporaoryzaas),
and ‘dirty panicle’ (discolored grains). Brown leaf spot and
grain discoloration syndrome were particularly savare at «ll
sitea; high levels of folial infection of brown spat wers noted
at Moribaia and Kibanka in the short season zone of the Scarcies
estuary. ‘Dirty panicle’ incidence was also high at Moribaia, an
arsa prone to salinity. Diseasa pressure was low in Buines and
The Gambia. Haowever, in an associated swamp at Koba (Suinea),
were obwserved on direct seeded ricea. The atfected rica plantw,
showing excessive slongation of interncdes, were randomly disper—
gsed in the field. Symptoms presumably of ‘white tip® namatode
(Aphelenchoides besseyi) disease were also found on fsrmers’
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fields in The Gambia.

Grain Yield losses on Farmers’ Fields: An aussssment

of grain yield logss due to dissases on farmers’ fields was under-
taken in Sierra Leons and Guinea in the last cropping season.

Resultas ocbtained showed 9.1 and 18.6 parcent loases in
grain yield due to prevalent rice disrases at Rotifunk in Sierra
Lecneand Donia in the Coyah region of Buinea respectively. Thess
lgvals of grain yield loscses were comparable to those recorded im
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previous seasons in both verification and adaptive farmer—field
trialae. Brown mpot, leaf blast and leaf smut were the prevalant
fcliar rice diseases at both sites. The result supporte tha
contention that conwsiderable yield losses can be incurred as a
rasult of the prevalence of pathogens in mangrove swamp culti-
vated rice.

C.  ADAPTIVE TRIALS

Balanssra, short ssasan and Kychom, mediuf seE80n

P Ahoma ot Syt e

zones, were selected along the Great EBcarcies River faor testing
of the following technolagical packagas:

Improved varieties WAR 1 (143 daye), Rohyb &~WAR—&~2-B~
2 (143 daya) and traditional varimty wi thout
fertilizer; Improved and traditional varieties plus {0
kg N/ha of rice by injection method.

In the Balansera zone, WAR § plus urma ocutyielded the
traditional variety by approximately 1.3 tons per hectare, an
increase of 113 percent.

The new package increased net incoms over the traditio-
nal practice by LeS5,058;, equivalent to approximately 1.4 tons af
paddy. WAR 1 alone outyielded the traditional variety by 21 and
41 percant in 1983 and 19786 seasons respectively. Tha responss
of the traditional varieties to urea injection resulted in a
yield increase of 44 parcent. :

In tha Kychoem zane, the package of Rohyb & plus uresa-N
cutylelded the traditional practice by approximately 2 tons/ha,
equivalent to an increaxe of 108 percent. The attributable net
benefit was appraximately Le2,000/ha, eguivalent ta 1.9 tonas/ha.
aof rice. The package of Rohyb & alone incraasaed rice production
by a margin of 1 ton/ha, equivalent to Le3,74i. Tha application
of urea-N to traditiconal variaties created an additianal nat
income of Le2l,07%.

The results of the 1984 trials in Kycham and Balansera
indicated that WAR i could be more suited to tha Balansera area
than Kychom. '

Buines: A package of WAR 1 plum urea (40 kg N/ha} by
injection method was tested in the Kobays and Yattaysa/Sonfonia
zones of Conakry regicn. Thia package coutyielded the traditianal

practice by 743 kg/ha (52%) and 493 kg/ha (29%) raspactively.
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The carresponding additional net revenues wera GF 27,760 and GF
14,700. Despite the generally low yields of rice in the Kabaya
arma this vyear, the performance aof the new packaga waz an
improvemant on the traditional practice.

The package of Rohyt & plus urea by injection wmethod
tested at Yattaya/Sonfonia in the Conakry rsgion gave vyield
increase of 954 kg/ha (437%), with an additional net benmfit of GF
44,8203 and 902 kg/ha (314) with increased net benefit of GF
41,700 in the Kobaya zone. In the Coyah arma;, the same package
outyieldad tha traditional practice by 937 kg/ha (48%4), giving an
addad net revenue of GF 43,800. It is noteworthy that yield gaps
between the packege of Rohyb 6 plus ursa and the traditionel
practice were similar in all the areas wherae the pesckage was
testad.

in the treatments wherea no N was applied WAR |
cutyielded the traditional varieties by a& margin af 17-27
percant, averaging 300-384 kg/ha. The Rohyb & package outyielded
the traditional varieties in the range of i4—-34 percent or 30%-
622 kg/ha. Urea alone gave increasas bstween 2935 kg/ha and 1024
kg/ba, l.a@ 17-859 parcent.

WAR { hews shown considerable promime in impraving rice
praduction in the adaptive triale in Guinea over the last two
SRABONS .

The Gambias The adaptive trisls were carrisd out at

Kaur, N’ jain 5Ssanjal, Sarakunda, Jareng, Pakaliba and Bureng
zZONas -

The package WAR {1 plus uras yviwmlded (4 pemrcent or 324
kg/ha above the traditional practice. Thie gave an additional
net profit of D.i18. The package of Bohyb & plus urea cutyielded
the traditional practice by a margin of 800 kg/ha (29%),
producing an additional neat benefit of D.&97.

D.  DEMONGTRATIONS

In Siarra Leonsg 397 farmers participated in fiwld days
arganized bhy the Morth Western Integrated Agricultural Develap-
ment Project (NWIADP), Adaptive Crop Research and Extension
(ACREY , and the Moyamba Integreated Rurasl Development Projact
(MIRDP) in 23 +farm demonstrations using WARDA'w recommended
paractices.
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The combined effect of nitrogean and phosphorus, esspe-
tialiy, mshowed a marked yield gap (143%4) over the traditional
wractice in iron toxic armas in the associated swampa. The
rackeage of improved variety (ROK 10 or Kuatik Kundur), nitrogen
(N4AO) and mechanical ploughing (MP) yielded an average of 50
rercent higher than the traditional practice on 22 farms in thw
Ireat Scarcies and Bumpeh areas of Sierra Leone.

Ancther set of demonstration was established in 3 nur-
series 1in the Great Scarcies area using 15115113 in the nurse-
~ilen, It was observed that the fertilized plots (10m2) produced
rnore vigorous awredlings weighing 15 kg on average while the
farmers’ non-fertilized plots weighed 13 kg per plot. Morevover,
the vigorous seedlings from the fertilized plots planted an
avarage of 131 m2 an againmt 10B8m2. The impressive seedling
pcanomy and vigour resulting from the application of Ffartilizer
in the nureery were noted by farmer participants.

In the Conakry and Coyah region of Guinea thae
demaonatrations of WARDA's package by the Miniastry of Agriculturs
nan also successful. The package of Kuatik Kundur plus urea (40
kg N/ha) plus mechanical ploughing also cutyielded the traditio-
nal practice by an average of 50 percent. A total of 1i{7 farmers
witnessed the results during the field days.

€.  BEED_EXCHANGE

Seedn in one kilogram packets of improved varisty WAR %
were exchanged with an equal guantity of their local rice with
40 farmare in Sierra Leone, 25 farmers in Guinwa and 3 farmers in
Thae Gambia, through the national extension agencies. The objec-
tive was to monitor yvield performance of the improved variety and
the manner in which they utilized the produce i.a. for consump-
tion, trade or seed for the next crop. In SBierra Leona, the
yimld obtained with WAR ! in the short season areas was about 81
percent higher than that pf traditional varieties. Similarly,
the yield of Rohyh & variety which was exchanged with 20 farmers
in Sierra Leons was double that of farmers’ varieties.
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V- GOLLARORATION WITH NATIONAL_AND INTERNATXONAL_PROGRAMS

A.  NATIQNAL.PROGRANMG

Sierra_Lsone: With the FAD Inland Swamp Deavelocpmant
Project operating in Southern Sierra Leone; the Bayende &mall
Farmers Development Project at Bayende in Northwest Sierra Lsone
and the Seed Multiplication Seed Centres at Makeni and Kenema in
Northern and Eastern Bierra Leone, WARDA intensified its effort
in the identification, selection and testing of suitable low cost
technaology of Azoclla. Azolla strainse supplied by WARDA are being
used in the improvement of soil fertility and sustenance of crop

production in the inland valley swamps of these areas.

WARDA also coopsrates with the National Rice Research
Btation (RR8! at Rokupr in exchanging and tenting promiwing
matarials and conducting occasional joint seminars. WARDA and
RRE jaintly initiated a hreeding program for daveloping improved
varieties with resistance to RYMV this season.

Assistance to the Seed Multiplication Project (SMP) was
in the provision of breeder and foundation seeds for multiplica~
tion and distribution to farmers. The SMP received 30 kg each of
thres varietiem, WAR 1, Rohyb &-WAR-6~2-B-2 and Kuatik Kundur
which are being considered for release in Sierra Leone. Tha
Station almso assisted the Ministry of Agriculture, Nsxtural
Resoures and Farestry in the distribution of improved seeds in
exchange with farmers’' traditional varieties.

Guinea: WARDA s collaboration with the Mational Insti-
tutions, during 1984 involved 30 trials of promising varieties
(WAR 1, Rohyb &4—WAR-&-2-B~2, Kuatik Kundur, Raden Mas, Kuda
Hirang, etc.}), use of fertilizer, and adaptive trials conducted
at over 12 lacations by personnel of the Ministry of Agriculture.
Fifty-five kilograms mach of Rohyb 4-WAR-2-B-2 and Kuatik Kundur
eveds were given to the Ministry for further multiplication and

distribution to farmers.

The parformance of WARDA ‘s technology on  farmers’
fimlds and its impact on the farmers in Gulnea ware evaluated
Juintly by the BDirector Gsneral of Agronomic Research, national
reasarch extension personnal and WARDA.

The Bambila: In collaboration with the Fresdom Fraom
Hunger Campaign (FFHC) Project and the Ministry of Agricultura,
over 40 trials of promising technological packages (varieties and

fertilizars! wera conducted at over 15 locations. WARDA also
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collaborated with the Crop Protection Services (CPS) unit of the
Miniatry of Agriculture in the monitoring of insect past
occurranca and population dynamicas to establish banel ine
itnformation on the major insect pests. :

Buinwa-Bissau: Five WARDA trials were conducted at tha

Caboxanque Researh Station to test varieties for marly maeturing
and tolerance to salinity.

Guidelines were provided far multiplication and produc-—
tion of good quality seeds at Caboxangue. Assistance was given
te tha Crop Protection Service (CP8) unit by providing a 1light
trap and asynthetic female sex phsromcne of Maliarpha for

monitoring M. _sepsratella populations in rice fields around
Bissau.

Nigerias The National Cersalz Resesrch Instituts

(NCRI)collaborated with WARDA in testing and evaluating promising
varisties/advanced lines developed by WARDA.

Senegal:t Trials were carried out with the scientific
twam at Diibelor Station in Southern Senegal.

B.  INTERNATIONAL. PBQGRANG

Current_activities: Buring 1984, the Station collabo-
rated with the International Rice Ressarch Institute (IRRI) im
the Philippines by tssting 1191 lines <+¢rom various IRRI-IRTP
nursaries az follows: IRON (3&&6), ITPRON (&43), IRREBWON (203},
IRSATON (90), IRBN (384) and Acid lowland scresning set (90).
The Tropical Development and Rassarch Institute (TDRI) in the UK
collaboratad with WARDA in the identification, asynthesis and
field testing of fomale M, separatella sex pheromona.
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Vi TRAINING

An intensive in—country training cours® was organized for
one waek in The Gambhia, in which 26 field techniclans
representing 2l agricultural institutions in thae country parti-
cipated. The course covered all aspeacts af mangrove swamp rica
production. The manual “A guide to better mangrove swamp rice
cultivatian in the WARDA region” produced py the Station was
distributed to participants.
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Facilitias and supervisory support sre aslso provided for ¢
B.8c and 2 M.G8c studentas from Njala University College in thawmis
ressarch components of their university degrese work. Three
Station scientists and a staff of the national Rice Reswarch
Station registered with the University of Sierra Lecne are being
supported by WARDA for Ph.D ressarch programs. The Statiomn
Pathologist 1w a part-time lecturer in plant pathology at Nials
University sinca the 1985 academic year.

Bcientiaste from the WARDA Station participated az resource
persons in weveral training programa organized by N’jala
University Collage, IITA, Ministry of Agriculture, Natursl
rescurces and Forestry, and in—service training organized Ffor
techniclians and instructors of the Crop Protection Sarvices staff
of the Ministry of Agriculture of S8ierra Leona. The Hcimntiste
alag participated in the WARDAR Regional Training Programs at
Fendall, Liberia.
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IRRIGBATED RICE REBEARCH BTATION
BAINT LOUIB, SBENEGAL.

intraductian

The Irrigated Rice Ressarch Btation is based at B8t.
Loui®, Benaegal, and has Ffour major components, namely (i)
varietal improvemasnt, (ii) plant, snil and water managamant,
tii1i) inmect and disease control and (lv) socio—aconomic impact.
In 1984, activities were conducted in ail the major program
araas.

Varietal Impraovesapt

The obijzctive of the varietsl improvemsnt program is to
davelap or adapt varietiss which can perform better than
traditional varisotiem given the environmental, physical and
socio—~economic circumstances of West African rice farmers. The
varietal improvement program covers (1) collection and
utilization of plant genetic resources, (11} sa@lection af high~
vielding varieties through extensive trials and (ii1) hybridiza-
tion.
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In 1984, a total of 498 new varietiems/lines were
svaluated on the basis of seedling vigour, tillering ability,
plant height, insects and disease rasistance, salt tolerance and
yiwld. The trials were conducted at Fanays during the wet,
thumid) ; hot dry and cold dry seasons. In all the triale, 2i-day
old seedlings were transplanted in 2 to 3 rows of 35 metras long,
20 X 20 cm spacing with one sesedling per hole without
replication. In the wet ssason, 380 varisties were tested and 28
short duraticn and 24 medium duration varieties were selected for
favourable characteristics. In the cold dry BERKBOMN 33
varieties/lines were salected for vigour and phenotype. In the
hot dry season, 14 varieties were selected out of 1335 tested for
favourable agronomic characters. For tolerance to salinity, 110
lines/variaties were tested and 21 wers solected.
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All these trizls were conductad in 1986, transplanting
Zi-day ald seedlings in raws of 20 x 20 om. MPK wae applied at
the rate of (20-60-60 kg/ha pf NP 05 raespactively. Randomi x ed
complete block (RCBS design with three raplications were umad for
tha observation, international yvield nursery and yield trialws,
while the coordingted variety trials had four replications, In
ell the trials, data wera rollected on plant height, duration,
yield, number of tillers per m2 and sterility rate.
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In the only ons observational trial conducted, 10
variaties were asslected on the basis of yield, plant height
and duration (Table 1}).

In the international yield nursery triasls, 72 entrisa
were tested in three nuraseries during the wet season. Fourtoan
short duration and 13 medium duration varieties wers selected an
the banim of high~yielding potsntial (Table 2).

The yigld triele weres conducted in the wet and hat dry
ceagons. Varieties teated in the hot dry season had slow grawth
2t the early stegeas in mid-Februery dus to low temperatures.

The {lowering stage coincided with the arrival of the harmattan
and bhigh temperatures above 3340 which caused severe starility.
1TA 123 which parformed very well in tha wet sesason was severely
affected by the unfavaourable climate in the hot dry ssasan with a
gteriiity level of J0%. In the wet sssson, IR13429~126-3 and ITA
123 gave ylelds of 8417 and 7147 kg/ha respectively; the check
veriety; I Kong Pzc gava 5448 kg/ha.

The coordinated trials were conducted in four places,
nenely Sapu (Gambia), Diibelor and Fanayw (Senmgal! and Contubuel
{Buinea Bissau). The varieties which performed well at Fanaye
are wshown in Table 3. Tha best varieties will be selectad for
pr-fare verification trials in tha naxt season.

fail Mansgement

fizolla and Sesbanlas Resesrch

Weeat Aéricen soilise are generally poor in organic matter
cantant and nitrogen, while having a high phorphorus-fixing
capacity. The improvesent of most sollas requires high doase aof
mineral fertilizer which are genarally not within tha financiasl
reach of rice farmesrs in dewt Aérica. The integrated acil sana-
gement program emphasizez organtc fertilizers a2s substitues for
tar or supplemant to wmineral fertilizers. In thie connectlaone,
fzolla rasearch is receiving the most kttention. In 1984, Azolla
rasmarch activitias focusad ong (1) acreening of Azolla strains
i differant Weat African scological zones in Ssnegal, Slerra
Lecne, Mali, GOuines Blegsuy and Burkina Fasoj (1i) Study of
alternative sowces of phosphorus for Azolla growth and rice
vimicdy €iil) wmvaluation of mineral nitrogen/Azolla interactiong
€dwvi Continuation of the INSFER trisals and v on—farm
varification trials. The specific experiments and studizss
conducted with 6Azalla and SBesbania are discussed in several
paragraphs balow,
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Table {. Perforemance of Varietiss Selectad in the Observatiocnal
Yiald Triales at Fanaya, Senagal

Varigties Yiald Height Duration
-1

kg ha co Days
I Kong Pao 6662 21 107
IR 3941-84&-2-2-1§ 6192 20 107
HFP W 741 b114 91 101
A LWL 3801 77 100
IR 9729-&7~-3 741 20 107
TKM9 54644 80 i0&
Chianung Ben Yu 5487 20 107
IR 19728~-9~-3%-2—14 3448 83 99
K &6 3409 79 107
IR 3941-285~1 2349 ?1 104
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Table 2. Parforaance of Verisztiss Balectaed in Idtcrnational
Yimld Nursery Trials.
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Varisties Yield Pilant Duratian
(kg/hal’ Height " (Dayms)
(cm)

BHURT DURATION

IR 30 &£758 74 114
I KONG PATD 64627 a2 108
IR 2396684-94~-%-2 6484 a7z 106
IR 28%670~15~2-3 &371 24 104
IR 28128-4%3-2 4302 a83 104
FRD 140-2-12 4200 93 104
UPR 103-80~1-2 HL82 79 1064
IR 32429-47-8~2-2 6024 8t 110
IR 2588%~-7~-3-1 5977 79 107
UPR 231-28-1-2 3925 a4 104
TRNAL 203914 3ea9 84 112
PND 209-1-2 3201 92 108
TKM & 3757 83 108
HMEDILM DURATION
IR 29&6568~-49-2~1 a008 74 108
I ¥Kong Pan (chack) 7805 79 1it
/D 9244 7724 a7 104
P Ri--4 7083 73 112
IR 25621138 ~1~14 &HPE7 G2 107
IR 13240~108~2-2-3% &F3B4 74 1114
GKi, 1F-&7~-11 &740 7% 114
8 28h-~3%—{ -3 L704 a7 111
Bf pi 692033 &L&7H 82 114
IR 29492~-99-3-2~1 4637 87 106
iR 130924-21-2--3~-3~2-2 4438 79 109
IR J1848-44~2~-3~3-3 &33BT 35 111

Chienung Hen Yo 26 &325 109 127
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Tahle 3. VYield and Agronomic Characteristice of some
Varietizs in the Coordinated Triale at Fanaye,

Bensgal :
Varietica Y¥ield Haight Duration
fg/ha) (CM) (DAYR)
SHORT DURATION
PR BE-104-1 841 a a8z 125
IR 138BR0~-546~3-21 IEFY b a4 118
PR 25%25-84-3-2 5303 ab 79 104
IR 94696~146-3~-3-2 82854 ab 82 104
IR 25840-64—1-3 3222 ab 7 101
BG 27&-3 BDiZ9 =b P2 101
UPR 307~7-1-1 5028 b B2 102
KAOSHUNG BEN YU 283 4988 b 90 104
YO8 4932 b 73 105
! Kang Pac 483% b 83 110
MEDIUM DURATION
up 254-a8%-1 - TAC X &RED 89 127
IR 238&40~132-2-% 5998 iié 132
R N R 74802 u6248 105 129
Java (cheack) 8B40 . 3 126
ITa 2312 [392 B4 132
A0 244 ‘ 9341 1 123
IR 22082412 5291 101 125

IR 19672-180-2-3~-2-2 5239 101 132
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For short durstion varieties, OV (X)) = 10.8
For medium duration varieties, CV (%} = 14 and LBD (0.0%) = 1080

Evelustion of the Effscts of ihe Hethod of Applying Two_Sources
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of Fhosphorus _on _the Growth of Two Species of Azolla_and_pon_the
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Pevelopmant end Yield of Irrigated Rice

On g s e i B . oer o s s ea il e ST e e

FPhosphorus ie the acst important mineral for the growth of

fzolle and for ite nitrogenizing activity. in 1984, thas
mifectiveness of two BOUTC R of phosphorus, namely,
triple superphosphate (TSP) and Thiess phosphate (Phospal) on

fznlla growth was svalusted at Fapaye, Benegal. Alsc avaluated

at the eame place wee the effectivenase of basal and aplit
applicationsg of each source of phosphorus on Azolla growth and on

development and vyield of rice plant. The behaviour of two
promising Azolls opecies sublected to the differeant treatments
BEYS Compared. The trisiz were conducted in two stagess In the

firaet «tage, phosphorus from the two differant sources wan
sppliad in &ingle and eplit dosee and thaeir productivity recorded
periodically over s period of sight seeks. in the expmrimant,
ADUL 07 Pi and ADUL &% Mi strains of &, pinpata wvar. imbricata.
and . microphylla that had besn previously placed undes

phosphorus deficient conditionsg were inoculasted in a peddy flield
with 0.3 kg/m2., A totel dose of 15 kg P205/ha single crop in the
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form of triple superphosphate (T8Psx 485% Pi05) or of Thiew
phosphate (Fhospel: 34X Py 05) were applied sither once on the day
of inoculation or in I domes of 5 kg aver three days.

After each plot had been complately coverad by Azplla, its
traah weight was measured, the initial dose inoculated again and
the phosphorus applied in the same way as with the previous

single crop. After B weaks, the second crop was incorporatad
intz the paddy field soil befara rice transplanting. In the
azcond stage of thae experiment, Bri Malaysia variaty was

transplanted at a spacing af 20 x 20 cm using the wplit plot
-deaign repliceted twice with the Azolla variety as a main plot,
and the source and methad of phosphorus application as sub plots,
@il the treatmente received 30 kg N/ha in the form af urea and &0
kg K20/ha in the form of potassium chloride as basal applicationg
then 30 kg N/ha sach time at the buginning of the tillering phasws
antd at panicle initiation.

The results of tha different sources of phosphorus and mode
of applicetion on Azolla productivity are shown in Table 4.
#zolla growth is greatly affected by phosphorus. There are no
diffurences in the two Azolla straina involved either in terms of
phorphorus source or in terms of method of application aeven
though it 18 noted that A, aicrophylla has slightly higher

prop-iee b pead ot Bg AP oy

productivity with T8F and A, pinnata with Phosphal.

v o an mam

Teble 4 Effect of mode of application of triple suparphosphats
(TGP ¢ 45 Fy05 and of Thies aluminium phosphate
(phompal: 3I4% P,0, } on the production of Azolla Pinnata
VAR. Iabricata (5BUL 07 P1) and of Azplle Microphylla

(ADUL. 49 Hi) {(Fanaym, 19864}

H AZQLLﬁ PlNNR?R

i

j
FHOSPFHORUS b oo o e e et e e b e e e e e e e e e
SOLRCE M. af ! Tatn; hiomass! No. of ! Total biomass

lcrops | produced (1) | cropm | produced (1)

P (s} § (T. ha-i) ! (1) i (T. ha-1)
.................... ! w3 s et o v e t N e R 7 2 P AT R e 1O e e 187 l e s s o o des A I o - " 2 50t s W R D e
Baszsl 7 6 P . 1 ; 81.4 { = I 92.&
Bplit T 8 P (-] ! 806. & i & } icy. 9
Basael Phosphal | 1 i 22.3 i i i 15.4
Split Phauphal P2 ! 3C.0 } 1 H 13. 4
A B T S e s 0 AR 1 e A B e 7 e i o R s 8 e ] s e Faas o e Ve B A A e o e [ s o a0 Mo rian e e z ________________
F Teat Azolla veriaty (s 0.26 N.S.

F Test Phosphorus traatment (b} ' 34.4&%n
C.¥. (&) 23.72%
Co¥. (i} I0. 4F%
H.E. fa&) 7.324 tonnee/ha
.. b 9.323 tonneu/he

T AN TN I T A R U S 000 TR T SR AL it ST N2 TR K M i s TV TR 1o (AN T e S AR IV 1 s (S T G et T S S0As K e ) R St B B, (7 £ R KPR A S e P . i S S0 A . B
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The poaitive effect of phasphorus on Azolla growth wae
wident and there was no significant difference in effect dus
e either phosphorus source or methad of applicatian. Howaver
1. microphylla showed higher productivity with TSP and A. pinnats
nth phosphal, but generally;, T5FP wam more eftficient than
hoaphal for Rzaolla growth. With regard ta rice vyield, no
ignificant vyield difference was observed in relstion to the
CuUrCe of phnspharus applied tao Axoclla strains before
ncorporating it into the soil.

ffect -=U2 0082088 _OF _1wo lrrigates Hice Varisties
:-‘::.-.-. T m
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Pravious results had whown that it is possible to reduce the
pplication of ferttlizer by half by tncorporating twe Azclla
rope (40 tonnes per hactare) supplemented by split application
$ &0 kg N (Urea’) per hactarsa. This combination has rasulted in
iexlds of about 7 to 8 tonnea of paddy psr hactara. Howaver
aking into account present constraints, namely the availability
¥ water in the Sensgal Rivar Valley, the trial was conducted to
valuate the impact of a single Azolla crop combined with
ncreasing doses of minerasl nitrogen,

Since 1t le known that the reaponse to nitrogen ia a rice
&rietal characteristic, it was deamed expedisnt to caompare two
aristises, I Kong Pan, which is already widely grown in  tha
enaegal River Vallesy, and Sri Malaysia which is at the pe e
xteneion stege. :

The two rice varisties ware transplanted at 20 x 20 cm
pacing, using th® aplit plot exparimantal design with thraw
wplications. The rice varieties wera planted in the main plot,
he wsubk plot with or without Azalls incorpaoration and the =mub
iots with mineral nitrogen (urea) doses at the rates of O (z@ro)

©y &0 and 90 units. In the sub plotw, ans Azcila pinnats var.
mbhricata ADUL 07 pl (20 t/ha) wawe either incorporeted before
ransplanting or grown as an associated crop with rice. The

ineral nitrogen was sppliesd the day befare transplanting (30X}
t the beginning of tillering (25%) and at panicle inftiation
25%) . All the plote received the bazal spplication of &0 kg
205 and 60 kg K,Q per hectare in the form of triple
upwrighosphate and puEamﬁium chloride.

The results shown in Teble 5 indicate that rice vields
acresse with increagsing doses of mineral nitrogen. The vield of
Kong PFPao was generslly lower than that of Sri Malaysia which

psponded bhetter to Ailtrogensous fortilizer applrcatian. Yiew
reasance of Aznlle whether or nat it is incorporated affects
iwmid, At the rate of 30 end 60 kg N, Azolla itncorporatsd

nhances the efficiency of aineral fertilizer, especially in the
ss® oOf [ Kang Pao.
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Table % ¢ Effect of aone Azolla crop on grain yield of twe
varistias of irrigated rice with increasing doses
of sineral nitrogen

(FANAYE , WET SEAGON 1966}

- ——
- ] — 14

| I Kong Pad { Bri Mazlaysia
Minaral § oo oo i e e s | e »
Nitragen LWt thout Assoc~ Arolla | Without Assoc—~ Azolla
{Kg.ha-1) lAzolla ciated incor—- | Azolle cliated incor-—
H Crop porated! Crop poratad
pos, 1 e o ot s o s % s e o o i O ot e B J o o o e v o
NG | 2974 2787 I3[/ 1 IEF9 5310 5033
N3O 312t IN&T JYIL | 427} 8972 7334
N&O I 4970 B4FSH 6307 I 933 - AR08 7823
NSO I 4948 7364 7854 | 7991 7476 74608
"""""""""""""" f oarmrmn e e o sy 1 s s s . v e e 4 i o £ g O s Ep vy
Avarage LI S To 044 A038 | 6028 6H3%1 4340
-t s s t - . e S . (D T B s oo 70RD FURS SR (N - T s TR vt ST TR et e o ' ars vmwe v s N P YR M s 4 AT A e T T (i AR, KPS D O
F Teswt Varisty (a) Zb. 2w
F Teat Nitragen (b} PE.2nw CW. ¢aml g 19.1%
F Test Mitrogen {(c! Y. Nne
F Teet Variaty x Nitrogen &.0ux CV. () 3 4.3%
F Test Varimty x Azolla I.46 WG
F Tesat Nitrogen x Azolla 2.7% CV. (o} & B.3%
F Tast Variety x Nitrogen x
Azcllaw kNS

Effect of Azollas on_lrrigated Rice Yiaeld (INBFER Trial)

S T M o 7 A N oy w0 R e, VI AR W e 0 S i s 600 e, BB et i < e B b, i e o OO it €t i, e i TP

This trisl, conducted during the haot dry and wet ssescna Lo
19846, was conducted 1in collshorastion with IRRYI within the
framework of INSFER terislw. Tha aim was to cospare the effects
of Azalle and mineral fertilizer (ures) and alen to determins thae
boat method and period of applyving orgenic {srtilizer.

Gri fMaleaysisa varisty sslected +Ffor the trisl Wik
transplanted at & speacing of 20 x 20 cm using Randomired Complets
Block design (ROB) with 8 treatments end 4 replicetions. Thew
treatments Ancluded 30 and &40 kg N per hectars in & eimple ar
aplit dose in the pressnce or absance of Azellas. Mith the
axcuptiaon of treatssnt in which 1t was applied in situ baefors and
aftar transplenting, Azolla was produced outatds the paddy field
and Slractliy ifncorporeted 2 the rate of IS taonnes of fresh
getter puar hectars before aor aftter transplanting.

Tha sesults presanted in Table 9 lndicete & significantliy
great affect of treatments during the two SEaBON%. Thae baut
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visld was obtainmsd wiih succeseive lncorporation of 1% tonnes cf
firclla beftore transplanting end of {3 tonnar twice 16 and 31
days after transplanting.

The bssal spplication of the antire smineral fertilizer doune
seeording to the atandsard protocol caused nitrogen lossee which
resulted in visld losses which were not as high as one Azolla
crop was incorporstsd before or after transplanting.

The wild legume Sesbanis rumtrate wirich la very common in
tha Senegal River Vallay conatitutes anpther promising

slternative o chesicel nitrogansous fertilizer. inn gQaneral,
most legusas heave nitrogen-{ixing nodas in their roote. Sesbanig
rostrate has these nodes both on ite roote and wtemes with the
rRsult  that It hes & very high nitrogen zccumulation potential
that can raach 200 kg N per hectare per cropping ssazon.
Freliminary trielaz at the station showed that Sesbsniz rosirats

U 2hn Dt G G s tm

tncorporation before rice transplanting could result in saving up

te 73% of the recosmecsded nitrogen dose for the region. Tharm:
are, howaver, & number of factors thet sust be resclved before it
can be succassfully introduced on farmere’ fielde. Among these

are the determinstion of the bast dste and wcethod of growing
Segbania, tha asthod of ineculating Rhizobium in the fisid,

probiems related to the rice snd Sesbania cropping calendar aw
wall as the probise of green fertilizer incorporation.
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Table & 1 Comparative sffects of urea and Azpolla Pinnata VAR.
Imbricata on Grain Yield of Sri Malaysia (Fanaye,

. —— e Ty i b S

1986)

11984 Dry Beason 1984 Wat Bsaszon
TREATMENTS | == i | e v oo | v i
| Kg.ha-1 iIndax ! Kg.ha—-1 | Inds
————————————————————— - ——— e o | l -~ -~
WO 136430 be(l) | 100 12865 d(t)l 106G
N3IQ (hasal) 13239 ¢ i1 89 13014 cd | i0F

N30 + turning of the soil 1 ! i i

I WAT (2) 14235 bc 1 117 13480 bc | 1<
H40 (3 applications) {4670 b I 129 (3634 bc | 13
¢30 (basal) + 15 tonnes Azplla t | I !

A (3) before transplanting 14331 b ! 119 (4087 ab | 4.
N3O0 (bamal) + 1S tonnes Azolla DA 3 WAT 144146 b 1 127 13287 bed | IF
N30 (basal) + 15 tannes Azolla 3 nat | ! | t

incorporated 3 WAT 14518 b t 124 13203 cd 1 il

fzolla bafore and after tranmplanting (4) 5967 a | L&4 14453 a booOAT
F (Treatmant) I 4.90%#% ! { 7. 7680
CV. (%) | 16.50 i i 14.10
8E 1364.00 kg | i 249.00 kg

5. In the same column, figures followed by the same lettera are not

diffarent at S%.
2. WAT 1+ Weeks after transplanting

T, DA 1 Direct application. Azolla is multiplied cutwide the paddy fimid
and directly incorporated before transplanting.

4, 1 crop before transplanting and 2 crops after transplanting, representing
4% tonnes incorporated.
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The aim of this trial, first conducted in 19088 with the
collaboration of ORSTOM in Dakar, was to determine the best
period for Sasbania rostrata ssteblishment and incorporation
before sowing wet ssason rice. The experimental design was the
split plot replicated four times with Sesbania sowing datas as
the main plot (10 April, 8 May, 3 June, 3 July) and the pressnce
or abmence of Segsbania in the sub plots. Sesbania was sown at
the rate of 40 kg/ha by broadcast after pra-treating it with
sulphuric acid and applying 30 kg P205/ha in the form of Matam
phosphate in all the plots. Inoculation was with Rhizobiue
powder 3 to 7 weeks aftar mowing by spraying the stems. Cutting
and incorporating Sesbania was carried out 9 weeks after sowing,
and the IKP varimty was replicated 2 weaeks after incorporation.
Supplementary application of 30 kg N/ha in the form of urea was

undertaken 20 days after transplanting.

The results of the ' experiments presented in Table 7
confirmed the previous year s results, that is, yields ares
greatly affected by sowing date and incorporation of Sesbania
rostrata. The baest dates for sowing and incorporation of

— e .t o S

T e o o o

Water Mapagemsnt

The Water Management Project was launched in 1982 with the
financial assistance aof the Dutch Ministry of Foraign Affairs,
Depar tment of International Cooperation (DGIS) =~ with the
Department of Irrigation and Civil Engineering of the
Agricultural University of Wageningen providing scientific
supervision. The West Africa Rice Development Association is
responsible for its execution. The Praject has two ressarch
phases. In the first phase which lasted for 2 years, from 1982
to 1984, a study of irrigated water management in several small
villages was undertaken in order to observe and evaluate the
gstatus of irrigated water management in Senegal. The second
phase which baegan in November 1985 and will end in May 1989
focuses on the completion of activitiws of development companies
and farmer groups in the area of applied ressarch, technical and
socio-wconomic assistance to small-scale irrigation agricul ture
and dasign of new forms of irrigation. Its ultimate aim will be
to design a research methodolaogy applicable to the entire
subregion.
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Table 7 1+ Effect of the sowing date of Sesbania rpstrata on
irrigated rice yield (Fanaye, 1984 wat smason)

- ~n — o -

Sowing date of Sesbania With Sembania

Without Sembania

| l
rostrata | rostrata I rostrata
| Grain yield ! Grain yield
! (Kg.ha—-1) | (Kg.ha-1})
—————————————————————————— l " -~ ' e IR M G . haadendanad
10 April 1986 i 3521 | 2693
8 May 1986 ! 5929 { 4445
5 June 1986 I 7734 i 3389
3 July 198& t &017 | 3553
———————— — ey —" et l R, dni S TSP S S WS, TR O SR L A0 ' -
F Jest
sowing data 23.47nn
Sesbania trestmant 123.86%%
Sowing date x Sesbania treatment 13,2944
cV (a) 16.77
CV (b) 6.28
SE (Kg/ha) Scwing date 433.013
8E (Kg/ha) Sesbania treatment 162.018
Desvelopment of Village Irrigated Plots (FIV)

In 1986, a wutudy was conductad on development of small
village irrigated plots which will aeamphasize technical and
soclio-economic aspacts of water management. The study shawed
that the water managemant problems range from purely technical,
wconomic and wsocial issuse to organizational isuues which call
for a design of en inter-disciplinary scientific research
pragrasne.

In 1984, other studies were conductad to provide a better
understanding of the problems of water management in the Sahel
zone. The studiss were carried cut in three Mauritanian villages
(Gani, Medina/Gaya, Malaigs), four villages in the Pador Region
in Senwgal (Bakel/Matam — Moudery, Dembankane, Gassambilakh and
Quia IV}, and alsa the Ronkh Home and the Donaye village in the
Middle Valley and the Delta area of Senegal River Valley. The
studies were carried ocut in collaboration with the Agricultural
University of Wageningen, University of Leiden, National Rural
Developmant Institute and the Institute of Environmental Science
in Senagal.
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A study of small-sucale plots is deemad important since it is
at this level that actual development takes place and under
farmer managemant. However, the options of member governments of
IMVE have led the Saint Louis SBtation to broaden the scope of ite
-asgarch activities and to direct some to basin development. This
raw ariemntation requires that the problem of managing these large
pntities be raeviewed in line with the social organisation of
wroducers.

The research activities are limited to basina selected on
the hamis of technical and socio-sconomic interest. The current
-rasearch focuses on the applicability of operating principles of
the PIVa to tha basin areas. It is almo emphasizing (i)
pelection of mites to be developed which involves studies of land
tenure systems and existing socio-cultural relations and tii)
the design of naw irrigation networks and thair organisation,
ptc. In 1984, two basins were selected for study.

In cooparation with the Dutch Mission based in Cascas,
socico~economic studies wers conducted there. In the Nianga
rasin, the studies focused on restructuring producer groups into
SUMA and follow-up of GUIA 4 farmers (PIV) wha were living 1in
shat is a large irrigation network and & PIV.

Another trial was conducted on an intermediate network at
Donaye by an IBRA researcher—in-training in the field of rural
rnglnaeering. The sociologist who has already undertaken some
socio-economic survaeys will then complete the study. The study
2¢ the Cascas basin has already produced information on land
tenure problems and the choice of crops.

The preliminary phase of the project has made it possible to
pstablish a fairly comprehensive data bank on (1) technical
ctharacteristics, (ii) the state of the irrigation network, (iil)
the functioning of the infrastructure, (iv) the organisation of
trrigation, (v) water management, (vi) general managenent of the
3iot and (vii) water needs and requirements.

i vt s s G et A

Dismanes a#nd inasct pests seriously affect the performance

2f rice grown under irrigation. Studies on the incidence of rice
jiseasas Iin Senegal atarted in 1984, The studies so far show
that the incidence of disease is higher in the wet season. Tha

{ispases identified and the extent of their incidence are shown
in Table B. Tha 1985 rainy seascon was gquite wet, thus craating
favourable conditions for the outbreak of diseases. In 1984,
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there was less pressura of diseases in the Senegal River Valley
whersas the pressure was much greater in Casamance which is in a
wetter zone.

e O e L L o o o i e o o o o o e s e o 1 o o 0, i o o o oo e e e o v i B ek e i B o Sl o Sy S S e T s e o =

In 19685, a study wae initiated on the possible outbreak af
the differant virulent pathogenic groups of Xanthomonas

o~ e e . o —

in the scosystem.

Certain varieties that are well known for their resistance
to certain pathotypes in the Philippines as well as varietioes
whose reactions are well known in West Africa were used with high
doses of nitrogen (150 kg N/ha) to create conducive conditions
for tha development of the pathogen. The inoculum was taken trom
the lsaves of & infested varieties to inoculate 10 varieties of 5
response groups ranging from very rasistant to very suscaeptible.
I0—-day old smeaedlings were inoculated and their incidence
evaluated 21 days after inoculation. »

Table B8: Incidence of Diseases in Senegal

Senegal River Vallay Senagal
1984 1983 1986 1983
Blast +# : ++ + ++
Brown leaf disease
Sheath blight - + 4= +4
Bacterial lesaf blight + ++ + -
Rice yaellow mottle - - - +
(-) (+) (++) msevere {(+-) moderate

The results are presented in Table 9 and illustrated in
Figure 1. The inoculum obtained from varieties with moderate
resistance such as Kwang She Sung and I Kong Fao was more
virulent on all the varieties except CAS 209. Kung She Shung
gave the mast virulent inoculum followed by I Kong Pao. The
inoculum abtained from IR 8 and TN { was not virulent on all the
moderate virulent resiatant varieties on those that are
susceptible (Fig. 2).

It was naoted that there is a great difference in virulence
between the inoculum obtained from the group of varisties with
moderate resistance and those from the susceptible varieties.
The inoculum obtained from the susceptible varieties 18 very
virulent and that from the group of varieties with  moderate
resistance has low virulence (Table 10, Fig. 3).
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ode_of _Infection of Xanthomonas campestris p.v. oryae
The purpose of this study was to observe the degree of
nfection of inoculated leaves through mechanical lesions. Two
arigties, 1 Kong Pao (resistant) and TN 1| (susceptible) were
ied. The inoculum which was obtained from IR 8 was preparasd at
itferent times after lesion appearance at 5, 30, 80 minutes and

4 haours. The evaluation of the lesions caused by the disease
as undertaken 14 days after treatment. The most ssvare
nfection was observed, in a decreasing order, on lsavas

nocul ated 3, 30, B0 minutes after the appearance of lesions.

ffect_of Different Sowing Dates gn_the Incidence nf_ Bacteriasl
paf_Bliaht

To study this, three varieties with different reactions ware
ied, namely BG 90-2, I Kong Pao and TNl (susceptible). Bowing
18 staggered as follows: 7 and 21 July, 5 and 19 August and 2
wd 16 September. NPK was applied at a rate of 120-&40-&0 kg/ha.
(1 varieties sown after July ware severely attacked, and TNl was
1@ mast seriously affected (Table 11).

wble 91 Reaction of rice to inoculum sources of Xanthomonas

- —— v v
— —— — o o

~ T M S S W N e A Y Y A U G M S B S S S WS- Tuk FYOF . N ek

rpresentative Source of Inoculums#

wrimtien Inoculum 1  Inoculum 2 Incculum 3 Inoculum 4
A8 209 0.3 0.2 ¢] o)

t 1529-680-3 1.5 1.3 .3 0.2
¢ 78 2.9 2.3 0.2 0.2
i 90-2 2.5 2.2 0.3 0.2
sang She Sung 3.8 3.6 1.4 1.3
Kong Paa 4.0 3.4 2.6 2.0
1 1545-339 4.5 h.2 3.3 3.2
t 24 7.8 4.3 4.X 3.8
! 97B2—-144-3~-3-% 8.5 7.8 4.5 4.2
i1 9.0 7.0 H.3 4.%

S A D N M P TS AR M e i i L P S S $300 Ri Yo Tt v i S S At bk P ey oY et O VTS M TPy et O NPT St St SR By b Y S o s S S Ry KOk PSS SO% N WA Skt mh far BT ST ot v s e

noculum 1-4 obtained from the varieties given in the Table.
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Fig-1 : Type of virulence shown by 4 sources of inoculum
from the pathogen bacteria on 10 representative
varieties of 5 groups with varfable reaction.
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Interaction of bacteria-host between selected

Fig-2 :
representative varieties and 4 sources of inoculus
applied to the KSS
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Table 101 Type of virulence shown by 4 sources of inoculum
applied to KSS to 5 representative varisties

e o s P et P e A St Sy T T e S e ST wey 3 O P LRSS RS WA RS R, ey

Inoculum of 4 Sources through KSS

—- . o T A - TR S A S T S ST S ——

Variwty/ Inoculum & Inoculum 2 Inoculum 3 Inoculum 4
Line Group Point Reac- Point Reac- Point Reac- Point Reac~
tion tion tion tion
t2)
CAS 209 1 0.8 HR 1.4 HR 2.0 R 2.4 R
BE 90-2 11 1.2 HR 1.3 R 2.4 R 2.8 R
I KONG PAO III 1.3 R 3.0 R 4.1 MR 4.3 ME
IR 1545-339 1V 4.8 ME 5.2 S &.9 a 7.2 HE
T™™N 1 Vv 5.3 =] 4.2 8 7.4 H8 9 HB
1 = {tnoculum § HR = Highly resistant
Inaculum 2 R = Reasistant
Inoculum 3 MR = Moderate resistance
Inoculum 4 8 = Susceptible
2 = Maan value for the 10 inocu- MS = Moderately susceptible
lated lmaves/lines HE = Highly susceptible

3 = Varietal reaction to the
severity of the disease
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Fig.3 : Level of infection by bacterial leaf blight on two

9 = Most susceptible

rice varieties.

8
8 proreas
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INTERVAL
Ti - No lesions. Only through pores
T2 = Inoculation 5 minutes after the appearance of lesions
T3 - Inoculation 30 minutes after the appearance of lesions
Ty - Inoculation 80 minutes after the appearance of lesions

Inoculation 24 hours after the appearasnce of lesions

o
"
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Table 11 1 Development of bacterial leaf blight and ite mffects
on rice yields

Sawing Date Varieties Yield Variation (1)
‘ Scale
Kg ha-t Kr FF
7 July BA 90~-2 8200 1.17 1.08
IKP 6400 1.25 1.43
TN 1 5800 2.73 3.59
21 July BG 90-2 8200 1.30 1.18
IKP &200 1.40 1.40
TN 1§ 5600 2.7% 3.40
S August BG 90-2 8000 2.33 2.38
IKP 6000 2.78 2.80
™ 1 5500 3.20 3.48
19 August e 90~2 7800 2.38 2.48
IKP 4700 4,35 - 3.00
TN 1§ 4200 6.83 &.463
2 September BG 90-2 7300 2.50 2.48
IKP 3900 5.28 3.98
TN 1t 3700 7.43 7.48
14 September BG 90-2 &700 2.40 2.60
IKP 3800 %.48 é.20
TN 1§ 3400 7.83 8.03
(1) Kr = Kresek FF = Bacterial leaf blast

Iv. Qn:tatm_I:Lnla

In 1984, sevaral an-farm trials were conductod in Sensgal to
determine the performance of some technolagies on farmers’
fields.
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Hatam Fhosphates Trials

In a bid to replace some of the imported inputw by locally
available mources, trialw were conducted on Matam phosphate which
Can be used directly iIn its raw form to replace triple
superphosphate or ammonium phosphate in rice productian. Four
trials to determine the beat mode aof application were conducted
in two locations and on thrae representative valley soils. Since
this phosphate has a major residual effect, this was tested as

walli with respect to freguency of application. The expeari-
mental dasign was the Randomized Complete Block design (RCB) with
4 replications. Each sub plot had an area of 25m2. The results

available from only one trial and presented in Table 12 indicate
that Matam phosphate could be used as an alternative for TSP and
that farmers are vary interested in the positive residual effect.

Effect of Azolla Compost on lrrigated Rice Yield

It ie possible to produce Azolla in great quantities by
using the paonds and drains that exist in irrigated plots. If
grown under favourable conditiocns, an Azolla strain that is wall
adapted can be very productive in a relativaly short time
(doubling of biomass between 3 and 4 days). The biomass contains
much nitrogen (3.5-4.0% of dry weight) and can make up for the
lack of straw usually noted in farmers’ fields. 1f regularly
harvested and placed in heaps for composting and spread on the
rice so0il before pleoughing, the biomass could be useful in
arganic sail improvement while offering anaother alternative to
the agronomic use of Azolla.

A study of the effectivensss of Azolla compost on rice yield
which was first conducted in 19839 was repeated in 1984. The
axperimental design was the Randomized Complete Black dasign
(RCB) with 3 replications. Tha plots had an area of 100m2, and

the treatments are indiceated in Table 13. The results of the
trials are presentad in Table 14. All the treatmenta were
significantly different in the second year. The best treatment
was obtained by the combination of 40N + 15 tonnes. It is

nevertheless premature to conclude that this increese in vyield
can be completely attributed to the compost because the phomphate
fartilizer dose wan lass on the farmer T2 treatment.
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Table 12 3 Effect of the Application of Matam phosphate on rice yield
JAYA Variety (Second Season — Matam Trial Location)

Treatment P203

Kg/ha | Farm l Frequency of {

§ ! Application l
---------- | e s e s e ] e e e e e e e
| t {

0 t l I

&40 ! TSP t{ Each cropping ssason |

&0 | Matam Phosphate | Each cropping season |

120 | Matam Phaosphate | Each cropping season |
120 ! Matam Phosphate | 2 ssasons l
120 ! Matam Phosphate | 4 sesasanas H

Yield
(Kg/ha)

35350 c

8988 a(t)

7028 b
2100 a
94235 a
9313 a

(1) Yields followed by the same figure aras not different (P.0.03)

Table 13. Treatment of Azolla Compost Trial at Nianga (1985 and 1986)

o S . . S S Y E Fore e N S P " MR ST M SO S RS GO 0D BT (R e SR Pt M N e Feads (A SOs b e TS M @S AR W e e R g W4 S S e T

O . O v S OB S A LA e T Gk < Y P S S G Sanf W T D VRS SR N SV T SV S WP B A —— . o A T T S

1986 Wet Sesason

N Compost P203 N Compost P203
-1 -1 -1 -1 -1
(kg.ha ) (T-ha ) (kg.ha } (Kg.ha ) (T.ha ) (kg.ha
T4 o o] &0 o 0 40
T2 (farmer) 70 0 12 72 o 23
T3 40 10 40 &0 15 60

I ——e L) —— I AP Vi T S S S . Aot S i S PO e S T S S S SR s S HOT B L SO~ G N

Table 14: Effact of Azolla compost on the yield of the JAYA variety

at Nianga (1985 and 1%984)

- S S e T S e (S S e A mh P S e R S [ S T S T R D A0 S50 WEA R g U D ST

v ——

Treatment 1983 1986
T1 4270 b (1) 4383 ¢ (1)
T2 &171 a 5333 b
T3 5840 a 6333 a
.80 ©0.093 1459 793

cvV % 11.84 4. 456

. 1y v P S GBS AP OTY D UL S WSS G S TP AT AR ST T WS M1 ey A MR A G S R S T T R SR T M e SR S G WD AN A S CVRS M

(1) The averages faollowed by the same letter are not significantly

different at the level of 5%
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Testing _of_the IRRI_TR_4 _Mechanical Transplanter (&6 rows)

at Fenaya - Hot Dry Geawon (198&)

In the hat dry saseason of 19864, the performance and
operational cost of the TR 4 transplanter designed by IRRI and
manufactured locally were asuessed.

Tested alongside the mechanical transplanter (T1) was a
manual transplanter, (T2}, The testas were replicated twice on sub
plots of 10 hactares sach. The results of the tests are
presented in Table 135. The net time taken by tha mechanical
transplanter (about 9 hectares/day/ha) was much less than that of
the manual transplanter (44 hours/day/ha). The reduction in work
time was about B0%. Hawever, work stoppage time was greater in
the case of the mechanical transplanter dus mainly to time taken
to rasupply the nursery. The work stoppage in the case of the
machanical transplanter can alsa be attributed to the lack of
adequate knowledge about the equipment which was heing tested for
the first tima. Table 14 gives the expsnses related to the
transplanters. Thas total ‘expenses for the manual transplanter is
more than daouble that of the mechanical transplanter.

oo it e B . = Gt Gt 204 S v VD s e S e Sl S e L SR e e i SIS s e Gy W oo et e i G e s @ S Taa® (P reas e T SR W =W W Sl

The aim of the trial which was conducted in two villages in
the Senegal River Valley was to confirm the resulte of previous
yaars. The trial was of the diwpersed type with 10 farmers

(replicationa) and two treatments (traditional nursery). Tha
results of the trial were consistent with those of the preavious
SQaAVONSG . The Dapog method gave a yield increass of about 36%,

the duration of the nursary was reduced by I0 days on the average
and there was a substantial reduction in the area of the nursery.
Farmers - continued to show interest in the Dapog nursery as
several Dapog nurseriea wera set up in small irrigated plots and
homes in 1984. Farmers mentioned the fallowing among reasons why
they prefer the Dapag method: (i) gand seedling recovery, (i1i)
good tillering capacity, (iii) savings of gasz oil and manpower
and (itv) high vyields.
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Table 151 Performance of Mechanical and Manual Transplanters in
Senegal , 19864

Approx.
Transplantar Hours/ha Day/ha.
Mechanical 70 Q
Manual 352 24

— ———a o oo - — T v S W P b S St St e ST A AR S D D Fe W 00 VL AP SO BOY A b e T SR VD e S P et e

Table 161 Operating Costs of mechanical and manual transplanters

(CFA/Ha)
Source of
Caost Hechanxcal Tranasplanter Manual Transplanter
Duprncxatinn 13.000 -
Labour cost 15,470 67,642
Haintcnnnc-/R-pairs 24,400 -

- o o " - —— e — o wo S

Tatal Operating Cost 31,070 &7 4642

—— ey S St T P e e S B O A AN Wt D SRy b e —-—-.-—-—a--.—-.,.——------a--.-.---.-—--——--—————-————-—a—-——--—-—-——-
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GERMELASM_UNIT
In 1986, over 300 accessions were added to the germplasm
bank. The accessions originated from Burkina Faso and Asian
cauntries.

Some 543 local cultivars from Sierra Leone, and some West
Aftrican collections obtained thraugh IRAT in France were charac-
terized at Suakoko in Liberia.

Thirty four of the accessions (Table 1), screened for tole-
rance to iron toxicity, had scores of O ar { at 4 and 8 weeks
after transplanting indicating tolerance. These will bhe further
screened in the concrete bed and in the field to confirm their
tolerance to iron toxicity.

Furthermore, viability tests were conducted on 1801 acces-
sions in the germplasm bank and on anather 221 varieties in the
Seed Laboratory destined for either the germpl asm bank or for
ather users.

543 accessions with low germination were seed increased at
Suakoka whila for accessions that had nil germination arrange-—
ments ware made to obtain new supplies through the ariginal
source.

Based on request, a total of 144 entries in the germplasm
bank weare dispatched to several scientists in Liberia, Malawi,
Nigeria and Uganda. Alsa, at the reguest of the Paost—-harvest
Technology Unit, 3.4 tonnes seed ware praoduced from ten
varieties. :
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Table 1.
experiments, Suakoko.
ACCESSIGN- —--CUL;;;;; ———————
NO
913 Yansstinah 19
893 Pa Bintu IIA
08 Cobui 190
1003 FPa Konday 241
1177 Pa Bundu 62
1590 ¥Ys 441
1592 Ys 42%
1130 Pa Tak 278 A
906 Fa Bai Tollie
889 Pa Ronko 54A
881 Pa Sorao Kent 228
880 Pa bundu 328
871 Pa Lamina 220
843 Mathes 129
832 Maorasan 109A
1107 Sawani 217
994 Kpeyei 192
1172 Gbhondo Yakei 290
1150 Alma Kaoyo I 417

—————— S S —— et

Accessions showing tolerance tao iron toxicity in bucket

Main Season, 1986.

ACCESSION

No
1136
1158
1101
1120
1023
1029
1034
1041}
991
1044
10464
1113
1013
1006

1102

CULTIVAR

Pa Mamch Kamara 22
Banjul Bal 384

Pa Boro 12%

Pa Fant 213

Kiti Mana 368

Pa Rooko 271

Pa Mayaninie

P.C. Wui 297
Pa Bia Bursh
SAmba 327
Nyabo 11 421
Pa Sanasi 219
Mani Finga 4%96

Kumba Mano 380

Cherno 391

o~ A iy S W AP S P EED S A 7MY U et L T S VR S M i A E TV A EED ref, S e Ve ST M S Wt S R S NI VR S AW R RS S WA WA AP W A VR A S ity Ut <S4 R S At ) VTS ek iy i e A g TR e
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INTERNATIONAL RICE _TEGTING _PREBRAN_(IRTE)

In callaboration with other institutes, WARDA participated
actively in the various aspects of IRTP-Africa and IRTP GBlabal.
WARDA was responsible +for the distribution of most of the
nurseries in the WARDA regian. The collection and transmission
of trial data was done by WARDA for most of the trials.

WARDA Headqguarters®' statf conducted three upland and three
irrigatad trials at Suakoko for the IRTP-Africa. In the IRTP-
Blobal, an acid lowland screeaning set was also conducted at
Buakoko, Liberia. Results of all the trials have bean sent ta
the Coordinators at IITA and IRRI far Jjoint reporting.

IRON_TOXICITY RESEARCH

The iron-toxicity research program conducted in collabora-
tion with 1ITA and the Central Agricultural Research Institute
{CARI) of Liberia continued in 1986.

nghiiqhts of the activities and some results are given
below.

1. Development _pf _reliable_ screening methodolaqy

oo s vty Sy i B e e e o Gl i e R e P o s L ol S Ak T Hoat T ) AL o e s e, I MR e,y ) A S i e e S

Three methodologies (Pot, Concraete bed and Field) were
evaluated and utilized for screening and conducting some special
triale.

To evaluate the reliability of the three methods, seven
cultivars of varying levels of tolerance to iron toxicity were
usad. IR 26 was used as the suscaeptible check and Suakoko 8 as
the resistant check. The sesdlings for the trials were sown an
June 2, 19864.

Toxicity scores based on a scale af 1-9 were taken at
four and eight weeks after transplanting (WAT)

1 = Growth and tillering nearly normal
9 = Almost all plants dead or dying.

The results for 8 WAT are shown in Table 2.
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As shown in Table 2, the comparative parformance of the
cultivars under the thres screening conditions confirms the
reliability of the three scresning methodologies. Under the
three conditions, all the tolerant entries and Suakoko 8 scored
betwesen 1 and 4 as would be expected. The pot method had the
lowast coefficient of variation (CV) while the conrete bed had
the highest CV. The high CV of the latter can be explained by
the fact that the concrete bed was newly constructed.

From the results, it can be seen that the three screening
methodologies are satisfactory for scresning genetic materials

for tolerance to iron toxicity. The choice of any aof them
depends an the type of experimente and the amount of seed availa-
ble. The pot and concrete bed methods should produce more

uniformity of toxicity than the field method.

Tabla 2.
Fe Scores at B8 WAT using Three Screening Methods
Concrete
Entry Pot bed Field

1. SUAKOKD 8 2.3%b i.94b 1.42¢
2. @ISSI 27 2.64h 1.30b 3. 22bed

3. IR 264 &h.2%9a 6.0%a 8. 05d

4. IR S 2.58hb 3. 3%ab 3.41bc

S. CIAT 249 2.598 1.16b 2.45cde

b. ITA 249 3.07h 2.50b 4,00b

7. MAT CANDU 2.3%h 2.56b 1 .88dc

S LR TS P Mo, 005 T T S S Y S e o SR S AL CER TR G G, A Smes e Lt (rd A3 A R S TR - P i e W S AR MR ot VR A VAR A vy D iy P
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From the WARDA garmplasm bank,
and thirty four were found to be tolerant.
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249
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accessions were screenad
About 20 entries from

the 180 cultivars on the IRTP-Glaobal set were tolerant. Out of

the 12 fixed lines from the WARDA Station at Rokupr,
WAR A7-1-Mi-1 and WAR 35-36-2-1-1 were tolerant.

3. Root and_shoot _growth_and_developm

o e s, MY o e W s am Sy s S OO AR O VY Y B

- . A s G e e o

e e o o ot SR A W e ot EF e o e S e GO M e v oot o e IR T St

twa lines :

The purpose of thae root trial was to find out how the roots
of different cultivars are affected by iron toxicity.

Seven cultivars

(Table 3)

were used for this study.

Characters were studied at 4,

with different levels of tolerance

The pot screening method was used.
and 8 weeks after transplanting
In this report,

&,

(WAT) into toxic and non—taxic pots.
results for 8 WAT are presented.

only the

Table 3. Plant height and some root characteristics under toxic

7 di€t.
nan-
toxic
&
tosic
234.467a &
239.00a &
61.270 7
130.47b 41
321.67a -3
243.33a 13
264.67a 13

————— and non-toxic pot conditions

% odi€é. % di€f,

non- non-

toxic toxic

non- Toxic & non- Toxic & non-

ENTRY tartic toxic toxic toxic toxic
Suakoka B8 79.33a  &61,33&b 23 J1.33A 42.467a 27 272.33a
Gissl 27 B81.00a 62.33ab 23 31.33A 30Q.33b iQ 23%9.33a
IR 26 74.33ab 40, 19 LY} 29.467a 14,290 32 293.67a
IR S &B.67bc B54.47cd 0 32.67a 25.47a 18 220.67a
CIAT21528 68.33bc 32.00d 24 35.67a 29.33cd 18 313.33a
ITA 249 b4,18c 36.00ch 13 32.3%a8 30.33c & 27%9.03a
HMAT CANDU 74.0Cab A&7.467a it 34.467a 30.67c 12 312.33a

. S B A Y e S S G0 W =T B T Ga T P T S W 4 Sn G L P A B AD - o A WA (e e e et A ey (vS Sm D S e et W S v A ) S By R D DAL P R W A R W 1 T b S Foe, Wl e €Y B A P (P TR T R )

+ Mesns in the samg column followed by the same letter are

significantly different at the

574 level

of probability (DRRT)
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Results of the experiments are shown in Table 3.

a). Plant_Height

G v e P W e . s U oo s

The highly susceptible entry, IR 26, had 46 %
reduction in height under toxic conditions as compared to non-
toxic conditions. Mat Candu, a very tolerant cultivar, showed
the least affect of iron toxicity on shoot height. The differen-
ce was only 11%. The effect of iron toxicity doms not follow a
clear trand. IR § which is moderately tolerant had less heaight
reduction (20%) than Suakoko B and Gissi 27 which are highly
tolerant cultivars. The differences in their plant typas are
apparently responsible for this. Tall cultivars such as Suakoko
8 and Gissi 127 are apparently mare sensitive to height reduction
than short or intermediate cultivars.

b). Raoot_Length

e e e W v e v DR e e

Root length showed interesting reactions. The
highly tolerant cultivars, Suakoko 8 and Gissi 27, had longer
roots under toxic conditions than under non toxic conditions.
While IR 24, a susceptible entry, had 527 rcot length reduction,
tolerant entries such as ITA 24%9 and Mat Candu had their root
lengths only slightly reduced under toxic conditions (& and 11%
respectively). This confirms earlier reports that the roots of
tolerant cultivars are able to grow and elongate normally in
spite of the toxicity. It may also be stated that rapid root
elongation is one of the mechanisms for the tolerance exhibited
by some cultivars under toxic conditions.

c? Root Number

o T i Ml Yo o e sy v e

The trend in root number approximates that of root
length although the reduction for Mat Candu (15%) was higher than
axpected and CIAT 2158 had 3% more roots under toxic conditions.
IR S, an intermediate cultivar, perfaormrd as expected with 41%
raduction while the susceptible entry had 79% less roots under
toxic conditions. The highly tolerant entries, 8Suakoko 8 and
Bissi 27 sach had anly &% reduction in ract number.

Thus, the tolerant cultivars in this axperiment
were able to continue to produce roots with little or no adverse
effecte by the toxicity, With saome caution, one may state that
ability to increase in root anumber is another mechanism for iron
toxicity tolerance.
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4. Grain_yield of identified_tolerant cultivars

T SR e v o SR e e et A s AWE . e WIS et ot e e My Tt T e S S U v S A (U SO et v bl S P B S U SR SOV A o b

This trial was conducted to determine the yielding
abllities of the identified tolerant cultivars.

The trial was conducted using pots, concrete bed and
field conditions with subplots that have toxic and non toxic
soll. The six cultivars used were Suakoko B (tolerant check), IR
26 (susceptible check which died before maturity), IR %, CIAT
21528, ITA 249, Mat Candu. Data was collected on many traits.
Only height, days to maturity and grain yields are reported for
trials conducted under fiwld conditions. The vyields were
adjusted to 14 % moisture content basis.

Some of the results from the trials are shown in Tablie
4,

a) Days_to Maturity

In the field trial, the cultivars in general
matured longer under the toaxic conditions than under non-toxic
conditions. IR 5 produced the highest difference in this trait
than any other entry. The difference was about 19 days.

e et e J ey e

All entries 1in the fimld were taller under non
toxic than under toxic conditions. This means plant height is
reduced by iron toxicity no matter the plant type.

c) Yield

Yield loss under the toxic condition varied from
91-74 per cant. IR 5 had the highest yield reduction both in the
fimld and concrete bed trial, This is expected as IR S was thea
least tolerant af all the surviving entries in the trial.

It is interesting to note the relative high yields
aof Mat Candu as compared to the tolerant check, Suakoko 8. Under
non-toxic soils in both concrete and field conditians, it was
significantly higher yielding than Suakoko B. Under toxic condi -
tions, it was also the highest yielder thaough not significantly
different from the tolerant check. Mat Candu is therefore a very
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promising cultivar that could be used as a lang duration variety.
In =mome parts of Liberia, it could easily replace the phota-
sensitive Gissi 27. Meanwhile, it is being used am a parent in
breeding programs as the haight and maturity need to be reduced.

In these trials iron toxicity reduced plant height,
lengthened days to maturity and reduced grain yielda by 51-76 per
cent of tolerant cultivars. Mat Candu is a very promising culti-

Var. It produced over 1 ton/ha more than Suakoko 8 under non-
toxic conditions and 301 kg/ha maore than Suakoko B  under iron
toxic conditions. It could be recommended as a variety for

inland swamps and as parent for breeding praograms.

Table 4. Days to maturity, height and grain yields of 5 tolerant
cultivars under toxic and non-toxic conditions in field
trials, Suakoko, 19864.

e o 2 i

T TURITY HEIGHTY IN CM YIELD K@/HKA
pAays YO MHATUR ¥ YIELD
o e e e 7 b e e DIFERRENCE
’ BE Y WEEN-NON
Nontoxic TJowic Nantoxic Toxic Nontoxic Toxic TOXIC AND
yoxXic
1. Suakoko 8 143.00¢c 156.00bc  144.67b 1§2.33a 3332b 1823ab 43
2. IR S 142.00c 160.467a 107.33d 75. 000 2041hc 443 76
3. CIAY 21528 124.467d 13.33d¢ 104,33a 846.4670 2476c 1010c -1
4. ITA 249 142.00c¢ 145.02c 114.00c 78. 990 3146hc 13320 31
3. Hat Candu 153.33b 1546.00ab 1353.00a 111.33a 4435 a 21244 82

o o - T = e T T 7 e A S SR A 4 B S . S TS SO e O Al s B AT A e T o Y i A L P e w4 8 4 R e o o e

¢ = Mgana itn the same coluen fallowed by the same lattar sre not significantly didéarx,
at the 3% level! of probabilaty.
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In 1984, 21 crosses were made for inheritance
studies and selection wark. Farents involved were Suakoko @, IR
3, Bissi 27, CIAT 2158, Labelle, IR 246, Mat Candu and ITA 249,

b) Introduced segregating Lines

AT A e T Ve i i M it PO o i BB s e | v i s DB W i o Ay o, B

Three hundred and sixteen segregating lines were
introduced from I1TA for screening under the iron toxicity condi-
tions. Over two hundred plants with goad level of tolerance were
selected +faor further assessment. Some of the lines seslected
weret: TOX 85C-Ci-1~WASI, TOX 85C-C1—-10-WAS S, TOX 3107-4-WAS 1,
TOX 3118-35-WASI.

Through the shuttle breeding &arrangement with
IITA, half of all the selected lines were sent to IITA for blast,
Rice Yellow mottle virus screening and plant type selection. The
promosing lines are then sent back to WARDA for further evalua-
tion.,

c) Selections_from F3_populations

T A S M ot e 0n W Wy W o Pt et e SR et e ST Wi oy o e S . o e T Pn

Fram the original crosses made at Suakoko, a total
af 124 lines were selected for further studies.

d? Mutation breeding

L 0 i et i e 0ot et WS iy Moo Yo A . e e

Ten mutants and 12 mutants were selected From
irradiated Suakoko 8 and ITA 249 respectively.
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POBT-HARVEST TECHNGLOQY _PROGRAM

In order to impraove post-production technology and nutritio-
sal quality, the Past-Harvest Technology programmae set a number
4+ objectives : assessment of post-praoduction constraints in the
-ural areas, assessment of pre-storage losses, assessment of in-
storage losses at the village level ,- generation and use of low-
-ost technology for processing and storage, evaluation of milling
snd sensory characteristics, promotion of improved pracessing and
atorage techniques in the region, promotion of rice by products
Jtilization and training of technicians in past—harvest technology.

In 1984, as part of the strategy for assessing pre—starage
losses, two members of staftf (one entomalagist from the WARDA
Training Center and the maintenance technician attached to the
post-harvest laboratory based at Fendall) attendad courwses on
Storage uf Tropical Crops at the Tropical Development and
Research Institute (TDRI) at Slough, England, between August and
Dacember 1984. The four~month programs dealt, among oather
topics, with sampling and loss assessment methods.

The newly trained staff will assist the postharvest techno-
logists in studies relating to toad losses, storage technology
and manpower training.

In the avaluation of the physical properties and milling
qualities, a total of 58 rice samples was inspected and eval uated
for milling performance at the WARDA Rice Post-harvest Technology
Laboratory in Fendall, Liberia, in 1986. SO0 of thme samples were
pxtra long grains while the remaining 8 ware long grains. The
samples came fraom the WARDA Irrigated Rice Research Station in
Senegal , the WARDA Mangrove Rice Research station in Sierra Leone
and the WARDA Germplasm Unit in Liberia. All samples were kept
in an air-conditioned room (24 hours, 365/6 days a year except
during periods of power interruptian) for three months befare
tests were conducted. Table 1! shows the conditions of the grain
immedi ately after opening each rice package.

0f the 50 extra long grain varieties tested, Suakoko a
topped the line with a total recovery of 72.3%4 and head rice
yield of &5.5%4. ITA 254 and 1TA 236 took the second and third
positions with total recoveries ot 75.6%4 and 72.5% and head rice
yields of &3.1% and &2.46% respectively. The samples had low
incidenca of brsakage, damaged kernels and chalky kernels. WAR
31~2~1~2, although it had 100% red kernels, gave a good recavery
nf 70.6% and an excellent ocutput of head rice (63%). WAR 72-2-1-
1, WAR 52-384~3-2-1 and Kuda lrang had very poor ratings while C-
Bassin had to be discarded due to serious varietal mixing.
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In the lang grain category, WAR 27-28~i-3-1, Kuatik Kundur
and I1-KP gave the bmst yields (total milling recovery and hesad
rice) while K8S and Tatsumi Maochi gave good milling outturn but
lowar head rice yields.

Table 1. Preliminary Evaluation Test Results (Summary)

1 2 3
N# Purity % IK %w» MCY. wh o«
Range Madi an Range Median Range Madian

Fendall
(Libaria) is 80.3-95.4 B89.4 0.3-3 1.4 11.6~14.8 12.3
Buakoko
(Liberia) 164 87.5-98.3 93.3 0.6-19.3 4.1} 11.9-13.8 12.8
Rokupr .
(Biarra Leone) 24, 94.2-99.4 98.4 0.0-1.8 0.0 11.4-13.7 12.%
6t. Louis ' _
{(Sanagal) 16 92.9-97.4 95.4 0.9~10.8 4.8 12.4~14.0 13.2

N# = Number of Varisties Tested

IK# = Immature Kernels, %

MChwb = Moisture Content % wet basis

A preliminary study an the prediction aof total miliing
recaovery of extra long grain indica rice without milling was
undertaken. In the study, an attempt was made to predict total
milling recoveries of extra long grain indica rices which are
widely grown in West Africa. Multiple regression analysis on
same physical propertias of rough rice, moisture content and
damaged kernel caontent as independent variables indicated strong
ralationships with total milling yield. Predicted values of
milling yield from the regression equation aobtained were hetween
I.5%2 and A4.77 of the memasured values. Table 2 presents the
results of the regression analysis.
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Table 2

Variable Coefficiant Std. Error t p %

Intercapt -2.012

Varaible 1 1.308 0.474 2.746 1.24
Variable 2 ~-1.433 0.587 2.44 2.40
Variable 3 1.244 0.395 .15 0.556
Variable 4 0. 498 0.122 B.72 0.01
Variable 5 -0.191 0.053 3.596 0.25
R2 = 0,759

Number of observations = 24

Variable 11 Maoisture content %, (MC)

Variable 21 Paddy shape, (L/W)

Variable 3: Rigidity Kg, (R)... breaking resistance
Variable 4: Brown rice yield, Z (BR)

Variable 35: Damaged kernel content %Z, (DK)
Dependent variable: Total milling recovery, (VY

From the analysis, the milling recovery Y(%) is given by the
aquation.

Y = 2.0141.31 (MC)-1.43(L/W)+1.25(R)+0.7(BR)~0.19(DK) >

Further work with more rice varieties and more esotatistical
analysis to expand on the number of cbsarvations and to minimize
the effect of the unaccaountable errar in the regression equation
respectively is required in this study.

It is envisaged that the development of a valid equation
will reduce the tedious work associated with the evaluation of
taotal milling recovery by about 50%.

Under the Unit’'s Technical Assistance Praogram, for the
promotion of improved processing and storage techniques in the
region, a rice processing expert and a maintenance technician
inspected rice mills at three estates aof the Liberia Produce
Marketing Corporation (LPMO)

The rice mills, installed by WARDA engineers between the end
af 1984 and early 1985, required thoraugh inspection after the
first year of operation. Necessary recommendations have since
bean submitted ta the LPMC management.
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Following some contraoversy on the quality of parboiled rice
imparted into Liberia under the United States PL. 480 program,
samples were evaluated at the Paost-harvest Technolagy Laboratory.
The tests showed high incidence of fermented and damaged kernals
which were suspected to have deaveloped in storage prior to the
parboiling process in the United States.

In the area of training, the Unit continued its efforts to
promote the greater use of improved rice processing and storage
techniques in the subregion by conducting the ninth Rice Post-
harvest Technology Course between 12th May and 3rd July, 1986.

Twanty-thrae participants from nine mamber countries
attended the course which was held at the WARDA Regiocnal Training
Centre in Fendall, Liberia. To date, a total of two bundred and
fifteen persons in the post-production sectar have bheen trained
by WARDA since the inception of the course in (977,

During the right-week period, participants were acquainted
with the various aspects of post-production rice technologies,
gperation and maintenance . of grain handling and praocessing
equipment as well as the socio—-economic factors with direct and
indirect effects on the production system. LLectures and labora-
tory sessions were delivered and conducted respectively by a
cambination of regular WARDA pereonnel (from headquarters and tha
research stations) and guest lecturers from the Tropical Develop-
ment and Resmarch Institute (England). Field trips were made ta
selected processing and storage inatallations within Liberia.

As far as collaboration with the other WARDA
departments is concerned, the Unit’'s expert bhased in the Gambia
continued to cooardinate the Rokupr station’'s TAT activities in

the Gambia in 1986, The expert also coordinated an  in country
training program on mangrove rice cultivation held in the Gambia
in July 1986. Furthermare, in collabagration with the

Communications Diviseion and the Liberia Broadcasting System, the
Postharvest Technalogy Unit, in June 1986, produced a I0-minute
television program on training in past—harvest technology. Tha
presentation included field and indoor training sessions as well
as an interview on WARDA's mandate and program.
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IRAINING _DPIVISION

The 19846 Training Program was one of challenges and opportu-—
nities created by mvents which required sxperimentation with new
policies and models to maintain it at the level of previous
yRaArS. Funding uncertainties and reductions, the occupation of
newly completed additional dormitory facilities by Headquartera
staff, and uncertainties about the program’'s future demanded
innovative actions. Overall, the program wasz successful and the
follawing activities waere undertaken 1

- the conduct of 8 short courses, soma utilizing resources
in cooperating institutions,

— implementation of new costing and budgeting policies, and

- significant policy, planning and program develcpment
activities in anticipation of new strategies and programs
consistent with WARDA s new research directions.

During 19846, a number of short courses were organized at
the Training Centre in Fendall, Liberia. These included the Farm
Equipment Selection, Use and Management Course of 7 weaks®' dura-
tion for 17 trainees, Bird Pest Survey and Control Methods
Course (5 weeks) for 23 trainees, Rice Post-harvest Technology
Course (B weeks) for 23 trainees, Rice Praductian Specialiste’
Course (5 months) for 24 trainees, Audio-visual and Extension
Communication Course (& weeks) for 21 trainees, Rice Sead Multi-
plication Course (&4 weeks) for 12 trainees, and Intensive
Course on Rice Production and Extensian (2 weeks) for 2& traineess.

In addition to organizing training courses st the Training
Centre, the Division aleo carried ocut station-based ecology-
related training in line with the decision to relate ecology-
spacific training with the appropriate ressarch stations. With
funding provided by the UNDP, the Rokupr Station conducted & ons
week intensive course in Mangrove Rice Production Research ang
Extension Methods for 24 extension staff in the Gambia.

The Division slso undertook degree and degrea-related
training in collabaration with the University of Sierra Leone at
Rakupr where dissertation support was provided to 4 candidates
tor the BSc. degree and to & candidates for the MSc. degree.

This type af training ie seen as a crucial way of atrenthen-—
ing Member States research capabilities and for strengthening
long-term relationships with WARDA.
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Anaothar major activity of the Divisian during 1986 was
technical assistance to member atates. In response to requests
¢ram Member States, the Division was invited by the PLAN INTERNA-
TIONAL of Liberia to deliver lectures and conduct fiaeld demons-
trations in a short intensive course for farmers of the Grand
Cape Mount area. The Division also respaonded to an invitation
from Guinea-Bissau and USAID/Bissau to conduct a feasibility
study for a seminar on Rice Production and Water Management.
Furthermore, at the invitation of the Agricultural and Industrial
Training Bureau, the Division was represented at a one-day
meeting convened on December 3, 1984 to discuss proficiency
standards for graduates from the middle-level agricul tural
training inatitutions in Liberia.

QIHER _COLLATERAL_ACTIVITIES

In raesponse to changing technology and suggastiaons from
course participants and instructors, the curricula and programs
of the Seed Multiplication and the Audiovisual and Extension
Communication Courses were revised by the training staff and
Headquarters-based scientists.

With the support of the British Technical Cooperation
Fellowship program, two staff of the Divisiaon underwent a 4-month
training in the storage of tropical agricultural products at TDRI
in Slough, United Kindom. Storage is an important component of
the Post-Harvest Training course and ane of the staff was
specially trained to teach the storage component of the course
which had, up to 1984, been taught by twn British axpsrts through
0ODA assistance to WARDA.

A general brochure providing general information an
WARDA's training program for Member Statems, donars and potential
users of the Training Program was completed in 198464 and will be
published early 1987.

As far as relations with menber caountries are
concerned, WARDA not only collaborated with Member States’' Minie-
tries of Agriculture or Rural Development but also with the
following institutions and organisations @

~FAD in hosting:

i) the Bird Pest Survey and Control Course at the
Training Center (95 weeks)
i) the Farm Egquipment Selection, Use and Manageman
Course (7 weeks), and
iti) planning a base study for a workshop on Extensi.

Campaign Planning to be held in 1987.
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~}DRC in organising and caonducting a course in Library
Science and Management for a Sierra Leone National,
Mr. Samuel B. Kargbo, with funds from IDRC.

~TDRI and ODA for praviding two storage experts to teach

s i e W s S W W e A

the storage aspects of the Post—-Harvest Technology Course.

As part of the effort to reorient the training pragram-
me, the Division undertaook a study on the Preliminary Assessment
of the Perceived Usefulness of WARDA's Shart Courses.

From the responses of WARDA and Member States’ sclien-
tistw, the study established beyond doubt the usefulness and
relavance of short courses and in particular the Rice Praduction,
Research and Extension Courses.

A comprehensive study entitled “"WARDA Training Policy"
proposed policy changes espacially with regard to the inclusion
in budgets of donor-sponsored courses of all costs not otherwise
supported, including reasonable charges for Center maintenance
and i mprovement. Additionally, the paper praposed the
establishment of a Special Training Fund to accumulate fees for
training services provided by the Center for the Training Center
and training program improvement. These policy changes wera
adopted by the Program Committee at the 1986 In-House Raview, and
were implemented during 1986.

Another paper on WARDA Training Strategy: "An Interim
Statement of the Goals, Objectives and Approachaes of WARDA's
Training Program" prepared by the Division gives an overview of
WARDA's training program and provides a comprehensive basis for
reviewing the program against assessment of regional manpowar and
training needs. »

In view af the cessation of USARID support for the
Training Center and for the Rice Production Specialists’ Course
at the close of 1986 as well as the impending close of the UNDP
project and uncertainties about donor {funding for other courses
in 1987, proposals were develaped and sent to potential donars
for funding.

Looking at the overall development of the Division in
1984, it can be said that in spite ot the difficulties that faced
the Division, it nevertheless made significant preparations for
the long range planning and strategy exercise currently under way
and that it will be in a position to participate fully in WARDA s
transition process.
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COMMUNICATIONS _DIVISION

The Communications Division is a multipurpose unit that
lends technical, linguistic and documentation suppart to WARDA
scientists both at headquarters and in the Regional Research
Gtations. It is made up of four integral sub-—units, namaly :
documentatian and library, translation and interpraetation,
production, information and public relations.

The objectives of the Communications Division are the
following 1@

- To ensure the production of WARDA's publications and their
distribution to WARDA sciantists and selected target
audl ences

- to ensure timely translation of all WARDA official
carrespondence, administrative and scientific documente as
wall as to provide interpretation and transiation sasrvices
at all WARDA mestings, seminars and training courses

-~ to disseminate all rice literature received from othaer
institutions to WARDA sclientists

-~ to undertake public relations activities intended to
anhance public awareness of WARDA's activities and
achievements through praess coverage in the mass sasdia.

Notwilithstanding staff reduction in 1584 and budgetary
limitations, the Communications Division neverthelees undertook &
number of significant activities.

The Documentation and Library Unit collected, processed and
dimseminatad rice information within and ocutside West Africa ae
part of itse effort to set up an efficient library and dacumsnta-
tion service. Spacial emphasia was placed an the supply of
relaevant infaormation to WARDA scientists through the setting up
of the Selective Dissemination of Infaormation Service (SDI). An
part of this service, the User 's Interest Frofile was roevised to
take into account the specific needs aof aach scientist.
Furthermore, the Unit underteook the compilation of specializsd
bibliographies on rice and WARDA publicationws. It also collabo~
rated with some international institutions such as FAOJ/ABRIE,
CAB, Resources Development Centra, England (LRDC/TRADIG) and
National Agricultural Library (NAL, U.5.A8.) for the regular
supply af current specialized biblicgraphies.
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The Transliation and Interpretation Unit continued in 1986 to
carry out its traditional activities. In the main, the Unit
translated all documants partaining to the 19846 meetings of the
Gcientific and Technical Committme, tha National Experts’ Commit-
tee and the Boverning Council. It also translated the WARDA
Technical Newsletters and Occasional Papers, compiled new termi-
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nologies, updated and expanded the Rice Vocabulary, and providad

interpretation services at all the WARDA meatings that were held
during the yaar.

In addition ta producing all the documents for WARDA
sweatings, the Production Unit published the WARDA Technical News-—
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letter, the Occasional Papers, the Rice Statistics Yearbook and
the WARDA_News_Bulletin. For its part, the Public Relations Unit
ensured thae coverage of WARDA activitiss and achieavasents by

newspapers, radio and television.
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APPENDIX 1: FINANCIAL STATEMENT

BUANAUR Ay NIGESIA CAMBAGUN BWARILANS
| [T T RF PIPY Y Y R TSP

o ' :
AKINTOLA WILLIAMS & C- YELEA : GAEE aMAZER

QABLE 1+ AKINWIHES

IMMEUBLE DE (LA B A D,
12 E ETAGE. TOUR SUD

Ot B. P. 4it4

ABIDJAN Of

COTE DIWOIRE

REPORT OF THE AUDITORS
TQ THE QOUNCIL OF MINISTERS OF
THE WEST AFRICA RICE DEVELOPMENT ASSOCIATION

We have examined the balance sheet of the West Africe Rice
Development Assoclatiaon, (WARDA} as of 3I December 1986, and the
related statements of .dncome and expenditure, changes (n fund
balances, and source and application of (unds (or the year then
ended. Our examinatlons were made in accordance with Internation-
ally accepted auditing standards and, sccordingly, included auch
tests of the accounting records and such other auditing

procedures as we considered necessary in the clircumstances.

in our opinion, the financlal s:uteﬁenls referred to above
present (alirly the financial poslition of WARDA, as of December
31, 1966 and the results of lts operations, changes in fund
balances and changes In its (lnancial position for the year then
ended, In conformity with internationally accepted accounting
princliples. '

Ausole bsthecun s ¥€o -

3t March 14987 CHARTERED ACCOUNTANTS

Stmmy smgmMEne 62 Toufh(.‘ ROII I"tl‘fnation.‘l"
Socidté A responssbliiié limiiée su capital de 5000000 de France CFA . R C. 4446t ABIDJAN
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WEST AFRICA RICE DEVELOPMENT ASSOCIATION

BALANCE SHEET AS AT 3!ST DECEMBER 1986

- - -
T TS SN W W R W AR RS N e - m - -

EMPLOYMENT OF FUNDS
CURRENT ASSETS
Stocks
Accounts Recelvable:
Donors
Staff
Others
Time Deposits
Bank and Cash Balances

LESS CURRENT LIABILITIES:
Accounts Payable
Contributions In Advance
Provislons and Accruals
Bank Overdraft '

NET CURRENT ASSETS
Donors' Counterpart of
Deferred and current Liablilitles

LESS DEFERRED LIABILITIES

FIXED ASSETS

FUNDS EMPLOYED
WARDA Speclal Fund
GCeneral Fund

Member States Fund
Trust Fund

NET FUND BALANCE

Capltal Fund fully
expended on (ixed assets

{
{

1386
$

25 028

369 715
6 712

92 842

I 407 028
I 034 804

---------

- m e -

I 796 913
J4 2108
427 140
36 406

D e k)

e e m o

e m -

6 944 946

4 578 144
4 953 216)

e m o nom o

375 072)
I 216 524

---------

—————————

6 944 946

ERE XS RK

(

{
{

1985
$

17 963

571 842
154 273
146 515
492 822
I 580 098

LI I .

e me -

I 552 681
223 882
693 646

R N

e w e an o

I 004 826
176 150)

™ m e om

828 676
6 029 664

v e -

6 858 340

4 513 072
4 930 053}

-~ e m e oo

—————————

e m  ow -

G 858 340

EERREFERE R



WEST AFRICA RICE DEVELOPMENT ASSOCIATION
STATEMENTS OF INCOME AND EXPENDITURE, AND CHANGES [N
FUND BALANCES FOR THE YEAR ENDED 315T DECEMBER, 1986

el e R R R R Ll

INCOME

Grants and Contributions
Miscellaneous [ncome

EXPENDITURE
Personnel
Travel
Services
Supplies
Others
Contingencies
Capital

Total Expenditure

Surplus/{Deficit)
for the year
Fund Balances at
Ist January 1986

Prior Year Adjustments, etc.

FUND BALANCES AT 31/12/86

- S e - E N --P -

WARDA
SPECIAL GENERAL TRUST 1986 1985
FUND FUND FURNDS TOTAL TOTAL
$ $ $ s $
65 072 533 005 5 703 587 6 301 664 7 201 675 !
- - 143 994 143 9854 84 397 o
e e e e e e m e m . o e = = ————— e~ ——— - Ty
65 072 533 005 5 847 581 6 445 658 7 286 072 t
- J12 887 3 977 525 4 290 412 4 327 543
- 153 840 346 880 500 820 354 094
- - 347 214 347 214 384 414
- - 130 524 130 524 142 500
- 256 193 854 620 ! 110 813 6980 826
- - 53 687 - 53 687 -
- - 78 813 78 813 331 780
- 722 920 5 789 363 6 512 283 6 241 307
65 072 {189 915) 58 218 {66 625) 1 044 765
4 513 072 {4 930 053) 1 245 657 828 676 {174 203)
- 166 752 (87 351) 79 401 { 41 886%)
4 578 144 (4 953 2186) 1 216 524 841 452 , 828 676

A EErREEREBEE R EC FE R R RN A FE R BN BEREE X AN B E AR AN AN EENEA AR A N ER R XN EEE KKK



WEST AFRICA RICE DEVELOPMENT ASSOCIATION
STATEMENT OF SOURCE AND APPLICATION OF FUNDS
FOR THE YEAR ENDED 31ST DECEMBER,

e D WS W e en Ve Y Ye W W E P A W R R TS A A e S e e W W 4 e W M e A

SOURCE OF FUNDS
increase/(Decrease) in
Fund Balances :
WARDA Special Fund
Capital Fund
Trust Fund
Deferred Liability
Fixed Assets Disposal

APPLICATION OF FUNDS

Decrease in Fund Baleances:

General Fund
Counterpart of Deferred

and Current Liabilities
Purchase of Fixed Assets

Increase {Decresse) in
Working Capital

Decrease in Accounts, Receivable

& Stocks

Decrease in Accounts Payable

Net Increase in Liguld
Funds
Cash, Bank & Deposit

Balances at January I, 1986

Cash, Bank and Desposit
Balences st December 31,

{211 938)

L I A SN VUR Y I S N S .

B

2 405 428

ECE R R A h ok

] 985
$ $
511 694
323 587
931 451
{397 964)
8 193
} 376 9861
{440 266)
( 33 326)
{331 780)
(805 372)
571 588
1 336 136
611 665)
724 471
! 2396 080
776 8&0
2 072 820

- 11 -
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APPENDIX 2: PERSONNEL

PERSONNEL

Dffice aof tha Exscutive Secretary
Alieu M.B. Jagne, Acting Executive
Secretary
8. Camara, MA,; Internal Auditor

Administration and Finance

D. Amanu, FCCA, Financial
Controller

3. Ol aopawn,

R. Becker#,

M8, Finance Officer
Personnel QOfficer

Communicationa

l.. Faye, Doctorat, Chief of
Cammunications

T. Asongwad, M.A.3 D.E.A.
Translator/Interpreter

D. Gaye, BA, Translator

€. Soufflat, MA, Translator

A. Akaotoye¥*, ME, Scientific Editor

A. Diallo, MS, Assistant
Documentalist .

M. Kwesi~Nartey, MA, Translator

8. Ronquillo, BS, Librarian

Acientific Btaff of Research and

Davel opsent Department

J.E. Johnaton#, PhD, Director

D. Sanni, Eng. GR

V. Nyanteng, PhD, Senior Economist

S. Botchey, PhD, Senior Agronomist

G. Paku, PhD, Agro-atatistician

L. Annat, Ecaonomist

A. Abifarin, PhD, Senior Bresder,
IITA/WARDA Liaison Scientist

M. Samake, Econamist

Post~-harvest TechnologQy Laboratary
(Fendall, Liberia)

A. Adewusi, MS, Processing Engineer
A. Miyaishi, Processing Enginear

Sead and Germplasm Laboratory
(Fendall, Liberia)

A. Larinde*, PhD, Sead Technologist
Jd. Dlufowote, MS, Breeder

Regional Upland Rice
Rassarch Station
(Baouake, Cote d’lvoire)
K. Miezan, PhD, Geneticist
Station Director
M. Choudhury, PhD,
Breesdar
D, Das Gupta,
Agronomi st
V. Awoderu, PhD, Senior
Plant Pathologist
E. Akinsola, PhD, Senior
Entamal ogi st
B. Sarfo, MS, Agricultural
Economist
R. Diallo, M8, Extension
Agronomi st
M. Diallo, Soil Scientist
J. Dallard, Braseder
G. Nyoka, PhD, Weed
Scientist
M. Briat, Agronomimst
(Mechanization)
8. Diattawes, DEA,
Agranomi st

SBenior

PhD, Sentiar

Regional Mangrava Bwamp

Rice Ressarch Station

(Rakupr, Sierra Leons)

M. Agyen—Sampong, PhD,
Entaomologist, Station
Director

A. Sandhu, PhD, Extensian
Specialist

M. Jones+, PhD, Breeder

S. Fomba+, MS, Patholagist

C. Dixon+, M§, Pathologist

H. Bernard+, BS, Wesed
Scientist .

W. Cole+, MS, Extension
Agronami st

5. Fannah+, M3,
Entamaloginat

J. Adame#, M3, Agricultural
Economi st

K. Prakah—Asante, PhD,
Extensaion Economist
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Regional Irrigated Rice
Ressarch Station
(8t. tLouisws, Genegal)

A. Coly, PhD, Dactorat, Phymio-

logist, Station Director

W. Godderis, Breader

T. Diop, Associate Entomologist

N. Bangura, MS, Pathologlist

H. Van Brandt, Agronomist

H. Diara, Biologimst

1. Camara®, PhD, Boil Scisntist

B. Gaye, Agricultural Economist

M. Diop, M8, Asscciate Weed
Scientist

A. Kourouma, MS, Assistant
Extension Agronomist

P. Sessou, Eng. TER, Rural
Engineaer

J. Moreira++, M8, Processing
Enginaeer

F. Huibers, PhD, Wataer
Management Specialist

J. Faucher»#, Agronomist

Regional Despwater/

Floating Ricae Reswarch

Station+++

(Mopti, Mali)

8. Diatta, DEA, Station
Director

D. BGuindo+, Associate
Entomologlist

A. Coulibaly+, Associate
Extension Agronomist
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* left during the year

A. Traore+, Associate
Agronomi st

M. Goita+, PhD, Breeder

A. Diara+, PhD, Wead Scientist

A. Dembelms+, MS, Agronomist

A. Taure+###, M5, Agronomiast

J. Faucher, Agronomist

Training Departeent

D. Awute#, Eng. TA, Director

K. Conteh, MS, M.A., Haad,
Training Center

J. Nketsiah, Interpreter/
Translatar

T. Sweddoh, Interpreter/
Tranuslator

T. Cole, M8, Trainer

A. Maiga, Doctorat, Trainer

I. Akintayo, PhD, Trainer

® % reassigned from Mopti Station during the year

#uw left for study leave

+ national program staff based at WARDA

++ based in The Gambia
+++ phased out during the year.
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APPENDIX 3: PUBLICATIONS

19864 BTAFF PUBLICATIONS

Akintayo, I. (1986) . Effect of time and number of
insecticidal applications on the control of rice
stemborers in Fendall , Liberia. WARDA Tech.
Newsl .&6((1)s 7-10

Akintaya, 1. (1986). Outbreak of Eldana macharina in rice

ecosystem in Fendall area, Liberia. WARDA Technical
Newsletter &1} 12

Bernard, H.M. and B. Soki-Harding (19864). Influence aof
flooding on the growth of Paspalum vaginatum (Bw).
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WARDA Technical Newsletter &6(1):1 2428

Bernard H.M. and 8. Soki-Harding (19864). Competitiva
ability of two rice varieties on the growth of Paspalum
vaginatum (Sw.). WARDA Technical Newsletter &6(1): 29—
30

Das Gupta, D.K., and Awoderu, V.A. (1986). Preliminary
studies on the effect of nitrogen levels on the
paerformance of same rice varieties under lowland and
iron toxic sSwamp conditions. WARDA Technical
Newsletter 46(1): 1-3

Dixon, C.A. and H.F. Diara (1984). Azolla in Sierra Lesona
swamp rice farming. Azclla Newsletter 2(1)3 3

Fomba, S.N. and S.1. Kamara (1984). Semdling resistance to
the rice vyellow mottle virus (RYMV) in some rice
cultivars. WARDA Technical Newsletter 4(1): 20-21

Fomba, &.N. (1984). Grain yield losses caused by tha neck
blast, Pyricularia oryzae Cav. in unprotected tidal

mangrove swamp rice in Sierra Leone. WARDA Taechnical
Newslatter &(1): 22-23

Fomba, S.N. (1984). Crop losses and other affects of attack
caused by the rice vyellow mottle virus on rice
varieties, ROK 3 and Angkata at Rokupr, Sierra Leone.
WARDA Technical Newsletter &(1):1 24-25

Jones, M.P. (1964). QGenetic analysis of salt tolerance in
mangrove swamp rice in Rice Genetics. Proceedings of
the International Rice Genetics Symposium, IRRI, Los
Banos, Philippines, May 27-31, 1985, pp. 411-422
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Jones, M.P. (1986} . Ratooning method to synchronize
flowering in photossnsitive and non photossnsitive rice
varisties. WARDA Technical Newsletter &6(1)1 13-14

Jones, M.P. (1986) . Comparative yield and athear
characterintice of the main and ratoon rice of tidal
mangrove swamps of West Africa. WARDA Technical

Newsletter &(1): 18-19

Jones, M.P. (1986} . Rohyb 15~-WAR-3-3-B-~2, a new rice
variety developed for the salt limited, short-season
mangrove swamps o0f West Africa. WARDA Technical

Newsletter &(l)x 1517

Mimzan, K. and Ghesguiesre, A. (1986). Genetic structura of

African traditional rice cultivars. In Rice genatics:
Proceedings af tha International Rice Genatice
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APPENDIX 4: WARDA ADDBRESSES

WARDA ADDRESSES

Headquarters

WARDA

i-BD1I Complex

Tubman Boulevard

P.0O. Box 1019

Manraovia, Libaria
Telephone : 261-847 or 261-483
Telex : 0997 - 44333 WARDA LI

Regional Ressarch Stations

WARDA Regional Upland Rice Ressarch Station
01 B.P. 2331 Bouakeé 01
Caote d’'Ivoire

Telephone &3-10-32 or &3-10-33

Telax &9138 ADRAO BOUAKE

WARDA Regional Mangrove Swamp Rice
Research Station/Rakupr
P.M.B. 7364
Freetown, Sierra Leons
Telex 3418 PEMSU Sl

WARDA Regional Irrigated Rice Rassarch Station
B.P. %96
Saint-Louis, Seéenagal

Talephone 43-11~-93

Telax 7772 ADRAD &4

WARDA Ragional Training Centre/Fandall
P.0. Box 1019
Monrovia, Libaria
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