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IV. 

FOR E W 0 R D 

1. Th. y.ar 1986 stands out as on. of the most eventful 1n the 
annal. of WARDA; it has .een remarkable vicissitude. in the 
fortun •• of the A •• ociation~ 

2. Fallowing two years of .erious flnancial - crisis and uncer
tainty about the future of the A •• ociation, the deci.ion of the 
Gov.rning Council in December 19B~ d.legatinQ policy-makinv 
responsibilities to the Scientific: and Technical Committ.ee 
cr.ated optimism in the future of the A.sociationa This optimisM 
evaporated when the TAC Mid-Term Raview reported continuing 
governance, managament and financial problems. 

3. At. the reque.t of the. CGIAR, an IDRe Mi •• ion conducted by 
Mr. Moi •• Man.ah, AS.istant Pre.ident, IFAD, visited the sub
region 1n July to negotiate chang •• in WARDA's governance and 
management .tructure •• Tha Mi •• ion recommended: 

(1) Th. red •• iQnation of the GoverninQ Counci 1 a. the 
Council of Ministers 

(2) the reconstitution of the aTC into .. Bo_rd of Tru.t ••• 
with the .ame pawers and funct.ions ~~ tfi~··Board. of 
other IARC. 

(3) t.he red.signaticn of the position of Executive 
Secretary as Director Seneral and Changes in the 
process for filling the position. 

4. The Resolution on WARDA pas.ed by the Heads of Stat •• of 
WARDA member countries in Abuja, July, dispelled doubts about the 
inter •• t of WARDA member states in the A5ROciation and enabled th. 
Governing Council meeting in August to accept the recommendations 
mada by Mr. Men •• h. 

5. The acceptance of the chang •• in WARDA'. governance and 
managament structure. removed a major ob.tacl. to continued CGIAR 
fundinQ of WARDA and resulted in tha CGIAR'. decision to finance 
WARDA on the same basis as other IARCs. The formal amendment of 
the WARDA constitution in December 198b set the seal to th ••• 
change. and ushered in "the new WARDA." 



6. The r •• olution of WARDA's govern.nce .nd funding probl ••• 
cam •• aut of •• trong will and determin.tion on the part of WARDA 
member countries and donora to promote coll.boration between W •• t 
Afric.n countries and north/south co-operation in the fight 
aoain.t hunoer. It will help ensure sQund management of the 
oroanisation and end the funding uncertainties that have h.mpered 
WARDA's activitte5 and operations for a v.ry long time. 

7. WARDA Scientist. f.e1 .Mctted about this situation which 
offer. the. a real opportunity to plan and implement, under 
stable funding conditions, a well-integr.ted and coh.rent 
r •••• rch .nd training program addr •• sing the major environmental 
constr.int. that limit the productivity of our ric. farmer. and 
the qu.ntity of ric. produced in W •• t Afric •• 

Alieu M •. 9. Jagne 
Acting EMecutiv. Secretary 



REGIONAL UPLAND RICE RESEARCH STATION, 
BOUAKE, COTE D'IVOIRE 

VARIETAL IMPROVEMENT 

GERMPLASM EVALUATION AND UTILIZATION 

The new set of uplAnd germplAsm eVAlUAted in 1986 included 
141 varieties from M.dag.scar, 75 vari.ties from Togo and 60 from 
Guinea. Also, 20 Q~ gl!e!rr!m! varietie. from Toga were tested. 
Twa drought p.riods which occurred during the growing •••• on 
enabled very reli.ble scoring for draught toler.nce. Tabl. 1 
illu.trat.. the result. obt.ined from screening for differant 
traits. 

M.ny of the germplasms, particularly those from Madag •• car, 
app •• red to be useful for. the hybridization programme. Whil. no 
ona GI.berrima variety was found to be resistant to two or more 
di •••••• , m.ny were found to be resistant to l.af and neck bl •• t. 

Th. replicated trial was conducted .t Bou.k., Han .nd 
Odienne. At Souake, there wa. drought during the growing p.riod 
but at Han and Odienne, there was no drought. The averao. 
yield, life cycle and pl.nt height are shown in Tabl. 2. In the 
tri.l, 4e~27:27:kg NPK/ha was applied . No plant protection 
chemical was used. Unit plot size was 20m2 • 

Table 1: A general evaluation of germplasm studied in 1986 

Variet.i •• 
Q. sativa O. Qlaberrima 

Numb.r of entries 276 29 
Per cent of varietiesa tolerant to 

drought 22 6S 
P.r c.nt of varieties resisatan t 

to most disaasaes 24 0 
Per cent varieties maturing in 

less than 130 days 3 0 
Pf!r cent varieties having more t h an 

150 grains/panicle 2 1 0 
Per cent varieties havin9 more t han 

10 panicles/plant 2 6 31 
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Table 21 Averag. yi.ld, flowering duration And plant h.ight 
of entries of variety trial. conducted at Bouake, Man 
and Odi.nn. in 1986. 

-----------------~----------------------------------------------

Vari.ty 

HALOUKA 
WA9MA 
lAC 164 (ch.ck) 
WABe 165 
WASIl 
All 
MOROBEREKAN (check) 
WABUKA 
GBAHOHA 
WABSOKA 
TOUBABOU 
WABOU 

Av.raQ. 
Vi.ld in 
kQ/ha 

2116 
1980 
1978 
1975 
1929 
1865 
1806 
1716 
1470 
1446 
1275 
1226 

Av.ragR 
Flo .... ring 
Duration 

111 
114 
84 
84 

101 
100 
118 
111 
123 
119 
122 
122 

Averao· 
Plant H.ight 
in c .. 

136 
128 
121 
122 
131 
131 
142 
127 
139 
139 
147 
1~4 

A. anticipated, lAC 164 .nd WABC 165 turned out to be 
.arli •• t among t he .ntries and WASZI .nd All of med ium duratiQn ~ 

Other varieti.. .nd •• lections w.r. found t o b. of lanoer 
duration. Grain yi eld of HALOUKA wa. can.istently goad at all 
the locations. Con.id.ring grain yield, duration, panicl •• 1z~ 
.nd di..... r •• istanc., WADC 16:5 and WASZI d • • erve .peciAI 
attention in farmers' field trials. 

Although th.y did not Qiv. higher averaoe yi . ld, th.9~ 
v.rietie. are considered much saf.r and dependabl. in ter.. of 
suitable duration, plant type, di ••••• realstaneR, acceptab J.1:'O 
Qrain type and mangan.s. tONicity tolerance. WADe Ib~ ha. 1009 
slend.r graina and WASZI short .lender Qrains. The.. t wo 
varieti.. have prov.n their drought tolerance. Both have much 
b.tt.r mangane •• tONicity tolerance than most others. WABC 165 
is tolerant to acid soil while WASZI i. moderately tol a rant. 
Both hAve whit. rice. 

In thr.e different prelimin.ry trial. at different .ite., 
promising entries were WABIS 677, WADIS 701, WADIS 550, WABlS 
675. WASIS 600 and IR 59331-110-1. The.e will be u •• d for 
multi locAtion advanced VAriety trial •• 
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BREED INCI PROBRNt 

In 1996, 129 era ....... ere mad. and nina cra ••••• :l.n F2, .... r • 
• uppli.d by IRRI At the r.qu •• t of the WARDA br.ed.r. AMon V 129 
cro •• ea mAde, 21 wer. three WAY era..... 2B double era •••• and 
the r.mAinino w.re .1nol. era..... A totAl numb.r of lBB Fl 
plAnts .... r. orown from the era.... ..de in 1ge~. Nin. F2 
papulAtion. oen.ratian advAncem.nt from tRRt w.r. planted tn 
Nav.mb.r 1986. 

Out of 68 F2 populations IjIrawn At Sauak., 2~09 line • 
.... r. ..l.cted from 33 papulAtion.. Similarly from 17 F3 fa.i
Ii •• , 320 lin ...... r •• el.cted, and fro •• ioht F4 papulation. 19~ 
lin •• wera •• l.ct.d. Forty superior uniform Itn ...... r ••• l.ctad 
from thr.a F3 population.. El.v.n fixed lin •• war. al.a •• lected 
from F6 papulAtion.. They wtl1 be furth.r te.t.d in 
ab.ervAtional trial. in 1987. 

Soil acidity is a common probl.m in most uplAnd ric. Ar.a. 
in th.reoion. In .evara ca ••• , the plAnt turn. yellow, .law. 
down it. orowth And yi.ld is reduc.d. Littl .... ork ha. b •• n don. 
to t •• t the tol.ranca l.vel. of W •• t AfriCAn popular varieti •• 
And o.r.pla.m. It i. b.lieved th.t there i. A ... ide ranoe of 
tol.ranc. l.vel amono the uplAnd rice varieti •• of the r.oion. 
Scr •• nino of available varieti.. will help in identifyinO 
tolerant one. for bre.dino purpo.... Th. infor.atian can al.o b. 
u.ed by others. 

Ninetaen W •• t African upland ric. variatia., 38 .alectian. 
from o.rmpla.m •• nd 22 F6 fixed line., were put tooeth.r in this 
t •• t to datermine th.ir lev.l of toler.nce to .oil Acidity. An 
.r.A ... ith acid soil ..... chosen at the Souake StAtion. Soil wat.r 
pH at plantino time wa •• 5.0, 4.9, 4.9 and 5.1 at four .it •• in 
the .xp.riment.l ar ••• 

Ob •• rvations .... r. taken After first .y~ptom. .tart.d 
.howino. Data wa. taken 62, 92 and 9~ dAY •• fter •• edino. tn 
most area., tha .ymptoms increased A. the plants beCAme old.r. 

Quite a faw varieties and lin •• showad tolarance to Acidity 
up to the r.productive ph.se. Varieti.. and line. sho ... ing 
symptoms, in 9.naral, did not show any recovery. Thi. will serve 
a. a oood b •• is for further research. 
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It wa. ob.erved that • loc.l Ivor1an v.rtety , GBAHOMA, when 
plant.d during the off-•••• on for cro •• ing in 1986, produced 
Mutant .pik.let in •• ny p.ntcl... The variety wa. ob.erved in 
the .Mp.rim.nt. and in f.rm.rs field. during the 1986 .ain •••• on 
.nd no mut.nt .pikel.t. wa. found. GBAHOMA wa. plant.d .gain in 
the neNt off-•••• on .nd mutant. app.ared again. It i. certain 
that GBAHOMA produce. mutant .pikelets under adverse 
.nvtron~ental condition. .uch a •• olar intenstty or higher 
te.perature or both that occur at Bou.ke .t certain times. The 
typ.s of mutants are .hown below. Most of the mutant. wer. found 
usually at the tip of paniel.s. 

• 

I 

I 

2 rice grain. in.id. one .pik.
l.t. Usually both grain. are 
reduc.d in .ize. Someti.e., one 
grain i. rudi.entary and the other 
one near normal. 

2 lemma., 2 pal ea. and mere rudi
mentary on.. clustered together. 
Often .t.rile. Rarely one 
caryop.i •• 

Grain. are unu.ually bigg.r th.n 
nor.al. Caryop.i •• Mpo.ed due to 
failure of glum •• to hold. 

Iaolat.d mut.nt type. are being .tudied. Effort. will be 
.ade to .ee if any u.eful mutant can be detected. It i. eMp.cted 
that GBAHOMA will continue to mutate under the hot .unny 
conditions of Bou.k •• 

SiM new .hort duration varieties were te.ted .t Souaka, Man 
and Odienne on 1~1D2 plot.. At Bouake, a drought p.riod occurred 
ju.t after sowing, re.ulting in poor vegetative development and 
law yield. At Han, de.pite a .hort drought period at till.rinQ 
.tage, there w •• fairly good veoetative development. At Odienne, 
there wa. good v.getative development. At Man, IDSA 6 wa. the 
high •• t yi.lder while IRAT 144 and WABIS 217 were the highe.t 
yielders at Odienne. IRAT 144 had a comparatively high incidence 
of leaf and neck bl.st at all locations. 
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INTERNATIDNAL COL.LAIORATIVI TRIAL. 

Three trial. were conducted in 1986. The detailed re.ult. 
will ba publi.hed by the IRTP coordinator.. In AURPSB (Africa 
Upland Rtce PreliMinary .creening .et) aut of the 150 entria., 1~ 
wara .alected for further avaluation. Eight.en varteti.. were 
s.l.cted for further evaluation in the Africa Upland Rice 
Ob •• rvational Nur.ery <AURON). The Africa Upland Ric. Advanced 
Trial (AURAT) wa. conducted at Bauake t Han, Odienne and Tombokro. 
Fro. data collected at Han, IRAT 161 wa. the highe.t yieldar with 
3.2 ton/ha. ITA 2~7 which matured at a~ day. wa. the earlie.t 
entry •. 

PEST CONTROL AND HANAaE~NT 

In 1986 three fungicid •• , Senlate t Kitazin and Koctde, were 
u.ed to deter.ine grain 10 •• due to neck bla.t. The.e trial. 
were conducted at Bouake and Tombokro. Tha three vartatia. u.ad 
were Delta (.u.ceptible'-, IRAT 112 (su.ceptible), and lAC 164 
(re.t.tant). ' 

At Bouake, orain yield 10 •• frOM tha untreated plat. of 
the Delta co_parad with the yield. from .imilar plat. tre.ted 
with Benlate, Kitazin and Kocide were 49, 49 and ~a per cant 
re.pactively. tn plot. of IRAT 112, a MOderately susceptible 
rice vartety to neck bla.t, the 10 •• in yield fro. tha untreatad 
plot. wa. 32, 20, and 24 par cant for aenlata, Kttaztn and Kactda 
ra.pactivaly. lAC 164, a r •• istant variety to nack bla.t, 
produced yield laa.e. of 2, 4 and 4 par cant for aenlate, Kttazin 
and Kacide re.pective1y. 

Con.idaring all the r.action. of the rica varietie. and the 
efficiency of the funQicide.. a ranoe of yiald 10 •• fro. 2 to 58 
per cent with an Mv.raQ. of 27 per cent wa. obtained in Bauake. 

In Tombokro, the yield 10 •• obtainad from Delta wa. lB.5X 
co_pared with yield. from Kocide tr.ated plot., 27 per cent 
compared with aenlat. treat.d plot. and 28 per cent cOMpared with 
Kitazin tre.ted plat.. With re.pect to IRAT 112, the 10.. in 
yield by the untreated plot. w •• 27 per cent (Kocid.', 29 per 
cent CDenleate) and 32 per cent (Kit.zi,n). As far lAC 164, the 
10.. ranoed from:2 par cent (campared with aenlate and Kacide 
treated plot.) to 3 pe,.. cltnt (Kitazin). Tha ovarAll ranoa of 
yield 10 •• for Tombokro w •• from 2 to 32 p.r cent with an averaQ. 
af 20 per cent. 
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Tha afficiency of tha thraa fungicida. WAS a.ti.atad from 
the re.ult. obtained. The parcentaga efficiency of eenlate at 
Souake 1n reducing the incidence of rica bla.t ranged from 43 on 
lAC 164 to 72 on lRAT 112. A rano. of 41 par cent for Delta to 
87 per cent for IRAT 112 was obtained for Kitazin. Kocide 
aMhibitad an afficiency ranQ8 of 51 par cant on lAC 164 and 92 
par cant on IRAT 112. Thus, the .fficiency of a ch.mical t. 
d.pendent on the virul.nce of the organism and the .uaceptibility 
of the variety. 

ENTOI1OLOGV __ ut'I """'" ~ ~ t3 ... " 'to '" t" 

Scre.ninQ many cultivar. for varietal resistance wa. carried 
out at Bouake in the Bcreen house in which optimum in.ect 
population lavel w •• m.intained. R •• ult. revealed thAt .tem 
bor.r inf.station on t •• t varieti.s in the scr •• n house incr •••• d 
with aoe of the vAriettes. At ~O days aftar .owino (DAS), the 
perc.nt.oe hill. infe.ted in all t.st varieti.. tak.n tog.ther 
WAS 68.6 (ranQinQ from 21.4X in the mast re.i.tant to 94.4X in 
the most susceptible). At 70 and 100 DAS, they wer. 72.8 (ranQe 
20.0-100.0 per cent) and 77.5 (range 38.8-100.0 par cant) 
re.pectively_ Perc.ntagR till.r. with d.ad heart. wer. 13.4 
(range 4.5-23.2 per c.nt) and 22.9 (range 11.5-34.6X) at 70 and 
100 DAS r •• p.ctivaly. Vari.tie. that aMhibited Ie •• inf •• tation 
during the veoetAtive .tAQe w.r. WABUKA, WABVS 302, WASIS 764, 
WABIS lea, WABIS 560, SEL IRAT and IR 36. At the reproductive 
.tAO., the followinO varieti •• wer. l ••• t attack.d. WABVS 121, 
WABIS 665, WABIS 574, WABUKA, WABVS 302 and WADIS 764. In 
averall p.rformanc. at ~O, 70, and 100 DAS, the following 
vari.ti •• stand out and ar. con.idered to b. r •• i.tant. WABUKA, 
WABIS 764, IR 36 and WABIS 302. The most susc.ptible wer. W1263, 
WABIS 796 and B299-C-Tb-73-4-2-3-3-3-2. All t.st varieti •• 
appeared to b. resistant to rice bl.st .Mcept W1263 which was 
n.arly wiped out by seedlino blast. 

TaQgad, selected lin.. in •• QregatinQ papulations on the 
fi.ld wer. r.gularly eMamined to .n.ur. that they did not po ••••• 
hiQh levals of su.ceptibility to rica stem bar.rs. 

To .tudy population dynamic. of major in.ect pe.t. of upland 
ric., a larQR fi eld (30 M 30m2 ) wa. planted with two rice 
varieti.s, Morob.rekan and lAC 164 at two sit •• , Bou.k. and 
Tombokro. Th. plata were divided into four equal part. for 



- 7 -

efficient sampling. Sowing was dona by dibbling at a spacing of 
25 c. K 2~ cm. All cultural practices were as racoMmended. 
fertilizer application 120 kg N/ha and 60 kg/h. of P20S and KCl 
with two handwe.dings. From 30 days after sowing until harvest, 
in.ect pests wera .ampled using insect sweep nets, and rice ste.s 
were dissected at w.ekly intervals. All the insects collected 
were sorted out and the past. were identified. Results obtained 
from Tombokro which is a batter site for the study than 90uake 
are briefly discussed. 

In 19S6, Tombokro continued to b. a better site for studies 
on insect p.sts in the fiald in comparison with the eKperimental 
sit. at Bouak. both in terms of past diversity and abundance. A 
s.rious Qutbreak of the black beatie, ~Q!~!gSn!m! l~!~ occurred, 
affecting all the crops in the field. These in.ects scrape the 
upper leaf surface tissue and leave white .treaks of un.aten 
lower epidermis between the parallel leaf v_ins. During the 
outbreak, all the plants in the field were affected with hardly 
any leaf left untouched. Th. beetles, however. di.appeared as 
the crops reached the flowering stage. Apart from leaf damage 
which was widespread, no othar injury was noticed. It is 
pertinent to mantion that -this speci •• has been incriminated •• 
v.ctor of the Yellow Mottl. Virus di •••••• 

Major in •• ct peat. at the early vegetative atag. wer. 
ge!!!S~D! !!m!!!!, ~!ge!!! ~!;~2~b~Q!!m!, ~!ge!!! !e!S!!!!, 
~!ebe!!~~!~ ~g~~!!~~! and ~b!!tQ;n!m~ !~!!. gei!!£bn! and ~b!!= 
~gSn!ml had only one population peak occurring at 40 days after 
sowing. Ther.after, they di.appeared from the field. M~ebg1!1~i~ 
and ~ige!i! h~d a second population pe~k occurring at 65 .nd 72 
day. after .owing respectively_ 

During the r.productive ~nd maturity staga., the rice bugs, 
§~!ngSg~!! and a!e!~!! were the most important in.ect pe.ts. 
Th •• e insect. feed on the endosperm of the rice grain. The 
•• rwig, ~!!2!~!!!t!£~! !(~~b(gs!en~l~~ occurred right from the 
.arly veget.tive stage up to crop maturity. The papul.tion laval 
incr •••• d .ignific~ntly during the flowering stage (Fig.l). 
Tha.e in •• cts .re known to feed mainly on the floral parts and 
imm.ture grains. Of particular inter •• t wa~ the occurrence of 
the rice we.vil, §itbQQQ!lY~ 9C~~~g. in thR field at crop 
maturity. Infestation began 86 days after Bowing, incre.sing 
gr.dually until harvest. Field jnfestation by the grain w •• vil 
was abs.nt in Bouake during the 1986 cropping season. 

Five hundred and seven (507) stem borers were collected from 
the dis •• ction of 720 rice hills. aut of the.&, 87Y. were 
~!lt~(eQ@ ~~e@c~t~lt~, 2.4Y. ~ntle ~~~£eul~~, 2.5% §@~~ml@ 
£~l~mt.~l~ and 8.1 Z QlQe~l~ ~ee~ Infestation by lepidapterou. 
stem borers started 60 days after 5awing and steadily increased 
as the crop developed (Fig. 2~. Peak barer infest .. tion occurred 
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Flg.1: Population dynamics of major In.ect pesta 0' upland ric. at Tombokro,1986 
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Flg.2 : Incidence of stem borers on two rice varieties at 
Tombokro.1986. 
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at 102 .nd 116 days aft.r .owing 1n lAC 164 and Maroberekan 
respectiv.ly. From flow.ring to crop maturity, the rate of 
infestation •• wull •• the number of bor.r larvae collected were 
higher in Moroberekan than in lAC 164. 

Yield Lo •• A ••••• ment 
----------~----------

Yi.ld 10 •• e. attributable to insact pa.t damag. on upland 
rice w.r. d.termined u.ing two varieti •• , Moroberekan and lAC 
164. EMperiment. were laid out with SiK tr.atment. conatstinQ of 
five commonly available in.ecticide. and an untreatad check. 

Thera were v.ry f.w de.dh.art. and white h.ads on the crop 
during the veg.t.tive And r.productiv. stage. of crop growth. At 
.aturity, when rice tillers were di •• ected, many were found to 
lodge ~~!!~~e~~ !~e~~!~!!!!. 

At Souake, yields obtained were very low. This wa. 
attributed to poor soil and continuous cropping. Difference., 
howaver, exi.ted b.tw.en prot.cted and unprot.cted plots 
depending on the lavel" of protection offer.d by the different 
treatments. The difference. rang.d from 3.6X to 36.3X. 

At Tombokro, yi.ld diff.rence. b.tw.en prot.cted and 
unprotected plots ranQed from 2.55 to 11.7~X in Maroberekan 
<Table 3) and 9.4 X to 20.3X in lAC 164 (Tabl.4). 

Comparing the two ait •• , in •• ct p •• t. were Ie •• in Bouake 
than at Tombokro during the •••• on but the margin of yi.ld 10 •• 
w •• laroer at Bouak. o 

Table 3, Effecta of in.ecticidal treatments on Qrain yield of 
rica VAriety Morob.rekan. Tombokro 1986. 

Tr.atment. 

LINDANE lOG 
FENITROTHION 60EC 
DECAMETHRINE 25EC 
FENITROTHION II 
CARBOFURAN 58 
CONTROL 

LSD 
CV 

1. Stems 
attacked 

62.6 
67 .. 2 
61.0 
70.6 
49.2 
68 .. 6 

Stem borersl 
10 hills 

1~ 
18 
22 
15 

8 
1.6 

Yield XY1.ld 
(kr;a/ha) La •• 

2021. :5 11 . 0 
1895.5 4.1 
1886.0 3.6 
1860 .. 5 2.5 
2034.0 11.7 
1820 .. 5 
394.2 

14% 
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TAble 41 Effects of in.ecticidAl treatments on grAin yield of 
rice variety lAC 164. Tombokro 1986. 

TreAtments 

LINDANE lOG 
FENITROTHION 60EC 
DECAMETHRINE 25EC 
FENITROTHION II 
CARBURAN 59 
CONTROL 

LSD 
CV 

x Stem. 
attacked 

2B.2 
62.8 
42.3 
48.1 
12 .. 7 
51.4 

Stem bor.r~/ Yield X Vield 
10 hill. (kg/ha) Loss 

8 1893.5 12~O 
16 1928.0 14 .. 0 
12 1928 .. 0 14 .. 0 
11 1850 .. 0 9 .. 4 

5 2037 .. 5 20 .. 5 
19 1690.5 

11X 

Eighty-one varieti.. of the 1985 IRSBN were grown at 
Tombokro 'for .cre.ninQ_ 

Very few deadheart. and whiteh.ads ware observad on the 
nursery during tha vagetative and reproductive stage. of plant 
;rowth. At maturity, five rice hills were .elected at random 
from .ach plot and the tiller. wera di ••• cted. Out of a total of 
852 .tam borer larvae collected 79.4Y. were ~~ll~~QQ! §~e~~~t@ll~, 
3.5X ~ni!Q ~!SSgQiY!, 7.6X §!~Aroi. ~.llmiltl§ and the .talk-eyed 
fIle., giga~i •• pp.. 9.5X. Percentaga tiller. infe.ted by .tem 
borer. rAnQed from 6.4 to 46.7 and borer lArva. collected on 5 
hill. rAngad from 0 to 14 .. 

Tha followinQ 23 varietie. and lines aKhibitinQ Ie.. than 
lOX infe.ted tiller. aod Ie •• thAn 2 borers per 5 hill. were 
.elected for more inten.ive eVAlUAtion. in the screenhou ••• 

BR 109-74-2-2-2 
BR 40-300-2-1 
GEB 24 
IR 11298-B-8-118-1 
IR 13429-287-3 
IR 15314-43-2-3-3 
lR 15795-151-2-3-2-2 
IR 19743-25-2-2 
IR 19819-31-2-3 
IR 2101~-80-3-3-1-2 
IR 22082-41-2 

IR 3941-2-1-3 
IR 42 
IR 4619-57-1-1-2-1 
IR 48 
IR 52 
IR 54 
JR 58S7-4-IE-3 
IR 9109-72-2-1 
IR 9129-169-3-2-3-3 
IR 9703-41-3-3-1 
IR 9830-26-3-3 
TNAU 1756 
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WEED HANABEI'1ENT 

Ob •• rvation. mad. in Cot. d'Ivoir., Ghana and Sierra Leon • 
• how th.t the w •• d .pectrum durino the cropping p.riod i •• 
refl.ction of the v.Q.t.ticn before cle.rinQ_ Th. w.ed flora 
con.i.ts of tree r.Qrowth, bro.dleaf .nnual., Qr ••••• , .edg •• , 
.nd fern.. Gr..... damin.te in the .avann.h zan. .nd tr •• 
regrowth .nd f.rn. in the for •• t zon.. Th •• ame w •• d apact • • 
• pp.ar all ov.r W.st Africa, with the major differ.nce b.ing in 
the degr •• of inf •• tattcn. The following spact •• ar. a.ono the 
Moat wid •• pr •• d and troubl •• om •• Bet1~e~!!!~ s2nshln6~1n~Qal! L. , 
e~aal~a~~Ym .pp., ~1g1t~~!! .pp., feualsym .pp. !me!~!t! 
E~!1a~clse, ~~e~~~! .pp •• nd ~~e!tgclY~ Q~9C!tYm L. Very little 
att.ntion ha. .0 far b •• n oiv.n to tr.. reorowth we.ds. In 
traditional upland ric. farminQ, the.. w.eds can caus. 
consider.ble crap los ••• due to their rapid growth .nd eNtensive 
.r.a cover.o •• 

~YQ~2CQ!~ h!~!~2Qn~!!! t •• rapidly spre.ding w •• d in Cat. 
d ' Ivoire wh.re ric. in the fi.ld •• well •• the h.rv.st.d crop .r. report.d to h.v. b •• n abandoned b.cau •• of the cont •• ination 
of this weed. Thi . tri.l wa ••• t up to inve.tig.t. the frequency 
of till.g. r.quir.d p.r •••• on in ard.r to elimin.te the w •• d in 
• he.vily infe.ted field. 

The .Np.rimental . i t. wa. a fi.ld h.avily inf.sted with ~. 
b!t.C99b~11~. Th. tre.tment •• r •• hawn balow, 

----------------------------------------------------------------Dat. 

25 H.y 

22 June 

26 July 

TO Tl 

One di.c 
plough ... 2 
p ••••• disc 
hAr row 

30 AUQu.t 2 p..... 2 p ..... 
d i . c h a r. d ifiC h.r . 

T2 

On. disc 
plough ... 2 
p ••••• di.c 
h.rrow 

T3 

On. disc: 
plough + 2 
p ••••• disc 
h.rrow 

2 p ••••• disc 2 p ••••• di.c 
h .. rrow hArrow 

2 pa •••• 
diiiC: h.r 

2 p ••••• disc 
h.rraw 

2 p ••••• , 
disc h.r . 
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Fig. 3 shows the eff.ct of tillage fr.quency on the bioM.SS 
of ~~ b~1~~92b~!!!. One tillage did not reduce the weed 
popul.tion, inste.d, it stimul.ted the Qermination .nd growth of 
the weed. Two tillages reduc.d the weed popul.tion by about half 
and three till.g •• by BOr.. It appe.r. that Mar. than three .011 
tillage. in one ••• 50n are n.c •••• ry to eliminate a h.avy 
infestation of s. ~~1~~g~~~!1!. 

a.c.u •• rice could not be sown after the last till.g., the 
effect of the treatment on the rice crap could not be ••••••• d. 
Obviou.ly, the 50r. waed r.duction by the two tillage. m.y not 
Qu.rantee .atisfactory crop yield and qu.lity, .nd the BO~ weed 
reduction by the thr •• tillage. c.n .till provide nucleus we.d 
•• ed for the naxt cropping •••• on. Thus, th ••• two tre.tment. 
require further waeding. 

The objective of this tri.l w •• to evaluate the effect of a 
.et of herbicides on crop. normally intercropped with rice. 

One rice pre-emergent herbicide, ox.diazon at 1.0 kg a.t/ha, 
and two m.ize pre-emergent herbicid •• , cyn.zina-atrazine at 2.0 
kg •• i./h. and atrazine-metol.chlore.t 2.8 kg a.i./h. ware 
applied to rice intercropped with m.ize, sorghum, cowpe •• , and 
groundnuts followed by one hand spot weeding. They were applied 
immediately after seeding. 

Table 5 shows the effect of herbicides on the various craps. 
The thr.e herbicides had no negative effect on the germination of 
the te.t crops except sorghum which had 40r. Q&rmin.tion when 
treated with oxadiazon, and 70% oermination with both cynazine
atr.zine and atrazine-metolachlore. 

With reQard to toxicity levels, cowpea wa. lOOr. tolerant, 
Qroundnuts 70Y., maize 60Y. and sorghum 20Y. when treated with 
oMadiazon. For cynazine-atrazine, sorohum was 70% tolerant, rice 
.nd oroundnuts 501., and lOY. for cowpea. Apart from maize, the 
moat toler.nt crop against atrazine-metochlore was groundnuts 
which exhibited 50Y. tolerance. Against oxadiazon, maize had ~OY. 
recovery while groundnuts and sorghum had 70Y. and 20r. 
respectively. About 50% of rice, sorghum, and groundnut. could 
recover from cynazine-atrazine treatment. Only groundnut. had 
above SOY. recovery. 
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Thara were significant difference. in crap yield. betw •• n 
the control and the treatments far all the crap. except cowpea 
treated with oKadiazon. OKadiazon reduced maize yield to BOX , 
groundnut. to 70X and .orghum to 20X. The yield of cowp •• , 
howev.r, incr •••• d by lOX. Cynazine-atrazine .ignific.ntly 
reducad rice grain yield. but ~bout half the crop wa. harv •• ted 
campared to about 30X for sorghum, cowp.a and Qroundnut.. Except 
for .aize, atrazine-metolachlore reduced yield of all crap. to 
Ie •• than 3~X. All herbicid •• had eKcellent we.d central. Th. 
main wead. at the site in order of decrea.ing importAnce were r 
~~eh9C2!! ~~~!Cg2n~!!! L., Q!£~~!9E~!Q~~m !!g~e!!~! (L) P. 
S.auv., glgl~~~l! bgngltlQ~@ (R.tz.) Per._, and eg~C!!Ym 
,gO~leld.1 L. 

Thi. pr.liminary ob.ervational eKperiment indicat.d that 
rice, •• ize, cowpea, and groundnuta can have little or no 
g.rmination problem. when tr.ated with oKadiazon, cynazin.
atrazin., and atrazine-metalachlore. Thera were different l.vel. 
of tONicity reaction. of th ••• crops but maize and graundnut • 
• howed b.tter ability to recover than .orghum when treated with 
oKadiazon. 

The eKperiment wa. to evaluate the degree of damage rice 
herbicide. can do to crop. intergrown wi th rice. 

Rice at 30 cm .pacing was int.rcropped with .aize at 100 cm 
row spacing. In one tr.atment, rica and maize w.re sawn at the 
.am. ti.e and a po.t-emerQenca rice herbicide, bentazon-propanil 
at 4.0 kg a.i./ha was applied by directed .praying to the rica 
crop avoidinQ maize a& far •• posaible. In another treatment, 
rice wa. .own 2, 3 and 4 week. after sowino maize and pra
emeroent herbicide, oK.diazon at 1.0 kQ a_i./ha wa. applied to 
the .eeded rice avoiding maize .B far a. po •• ible. Injury to the 
maize crop wa. evaluated 10 days after application. 

As can be .e.n in Table 6, b.ntazon-propanil (po.t-emergent) 
application appeared to have a higher risk than oNadiazon (pre
emergent). The high.st damage appeared when bent.zon-propan!1 
wa. applied 2 w.aks after rice/maize .~erg.nc. re.ulting in the 
maize yield reduction of about 50%. Applying bent.zon-propan!l 3 
week. after rica/maize emergence reduced the maize yield by 25X . 
OKadiazon reduced maize yield by 25X when applied to 2 w •• k. old 
maize. and it produced yields similar to untr •• ted plot. when app lied 
to 3 week. old maize. The following were the main weed spaci ••• 
s!!~!!n! inQ~£! L., Qig~~!C~! stl~!r!! (R.tz~) Koal_, 89~~29!~!i! 
!~!l~!t! L., eQ~C!~Ym £Qn~!g!~~~ L., and g~e~gC~!! 
h.t.~geb~!l~ L. 
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The succe •• of this . t udy d.pend. among oth.r thinQ., on 
the wind condition at the time of application. In this 
.Mp.rl •• nt, con.lderabl. herbicide drift might have Qiv.n ri •• to 
a rath.r high degr •• of crap damAg •• 

A .lng1e application of the recommended do.e of bentazon
propanil (4.0 kO a.i./ha) wa. compared with spilt applicAtions • • 
• hown in Table 7 . 

Re.ult. 
r.co .... nd.d 
to the weed 
inf •• tation 
application 
infe.tation. 

.howed that a sinol. application of the full 
dose d.pr •••• d ric. yield. by about 45Y. if compared 

fr.e treat.ent (Table 7). Th is w.s due to the .acond 
of weed. that occurred from about 2 weeks after 
and that eventually became a. profu.e a. the fir.t 

Table 61 Effect of directed sprayinQ r i c. herbicide. on the 
growth and y i eld of maize in r ice/maize intercroppino 

H.an Matze Hean Crop Viel d 
.aize recovery (kg/ha) 

Treatment tOMtclty to maturity --------------
rating Rice Ha1ze4 
(0-9) 'Y. 

W.ed fr •• 3' 105 4 295 a 

Bentazon-propanil 4 . 0 kQ 
a.i./ha 2 WAR/H 3.8 60 2 8122 1 989 c 

Bentazon-propani l 4. 0 kO 
a.i./ha 3 WAR/H 4.2 7 0 2 963 :3 2 07 b 

Bentazon-prop_n! 1 4 .0 kQ 
a.i./ha 4 WAR/H 8.0 90 3 090 3' 8 9 8 a 

OMad i azon l.Oke;, ai/ha 2 WAH2 7 . :5 9 5 2 997 3' 3 48 b 

OMadiazon 1 .. 0kg .a i /h. :5 WAH 9 . 2 10 0 :3 025 4 194 .. 
OM.d i azon 1.0kQ a.i/ha 4 WAH 9. 5 100 3 210 4 3 21 .. 
-----------------------------------------------------------------

1. 2WAR/M • Week. aft.r r ice and ma i ze em.rQence 
2. 2WAM • Weeks after maiz e a mergence 
3 . Figures f ollowe d b y the •• me latte r are not .iQni f icant 

Iy d i f f e r e nt a t 5X . 
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Table 71 Effect of spltt herbicide application on weed con
trol and rice gratn yi.ld. 

No weeding 

W •• d-fr.e by hand 
w •• ding 

B.ntazan-prepani11 

Bentazon-propanil 

B.nt.zan-prepani1 

S.ntazon-prepanil 

Rate of Ti •• appli
split ap- catton 
lication 
(kg at/ha) 

4 ti ••• 
ev.ry 2 
..... k. 

4+0 20 DAE2 

2+2 20 + 21 DAE 

3+2 20 + 27 DAE 

4+2 20 + 21 DAE 

1. DAE - Days aft.r ••• ro.nc. 

M.an 
w •• d 
control 
rating 

(0-10) 

1. :5 

:5.2 

7.0 

3.0 

2.8 

(kg/ha) 

210 a3 

3 496 d 

1 978 c 

1 39:5 b 

:5 098 d 

3 289 d 

2. Figur •• follow.d by the •••• l.tt.r ar. nat .ignific.ntly 
diff.rent. .t :5X. 

Splitting the recommended do •• into 2 equal parts did not 
iMprove h.rbicide efficiency. Th. w.eds simply with.red and 
start.d to r.generate aft.r 10 days. How.v.r, ric. yi.lds 
simil.r to ..... d fr •• plots were obtain.d wh.n the herbicide was 
split in both the 3+2 kg and 4+2 kg active ingr.di.nt p.r h.ctar. 
tr.atments. Th ••• two tr.atments did nat require further we.ding 
and can therefore be further st.udied for po.sibl. adoption. Th • 
• ain w •• ds at. this site were. ~(!Sn!~(!! (~2~!Q~ (L.) aard. L. 
Hubb., ~!5t~!9S~!n!Ym !!g~et!Ym (L.) p. e.auv., ~!g!~!t!! bec!= 
&9D~!!!~ Wild., Big! !5~~! Bur •• , ~g!t!~Ym Sgn~!9!g~! L., and 
EY2b9C9!! b!t!Cgeb~!!! L. 

Far many •• al1 seal. farmers, herbicide av.ilability and 
co.t. .re limiting factors but such farmer. mAY have limited 
labour t.o suppl.~.nt herbicide u.e. The aim of this .Mperi
manto wa. t .D devi.. an integrated w •• d management .y.tem t n 
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~hich we.d control combines herbicide u.e and .anual w.eding in 
lrder to reduce herbicide and labour costs. Therefore, oMadiazon 
.t rate. lower than recomm.nded (1.0 kg a.i./ha) wa. applied at 
~ate. of 0.25, 0.50, 0.75 and 1.0 kg a.i./ha with various 
:oflbination. of O. 1, 2, 3 and 4 weedings. Th. 4 we.dinQ. 
~.pre.ent.d we.d-free plot •• 

The main we.d flora at this sit. 
19c11gat~!!~ Wild., ~l~~~!D~ !Qg!£~ Lo, 
~g~~~g~!!!! !~~!~!~~ L. g~ehgr~!! 
).'t~lQ't.Q!Ym •• g~Rt1~m L. P. 8eauv. 

con.i.ted of ~lgl1~~!! 
eg!~!~Ym £gO~~gi~~! Lot 
b!~!rgeh~l!! L., and 

OMadiazon applied alone at half the recommended rate (0.5 kQ 
•• l./ha) wa. a. oaod a. oMadiazon applied alone at O.7~ kO 
l.i./ha and 1.0 kQ a.i./ha. About half the crop was harve.ted 
~h.n only on. quarter of the recommended rate wa. us.d alan •• 
\11 oMadiazon treatment. in combination with 1-3 hand weedin;s 
:ontrolled we.ds to the level that required no further weeding 
and produced rice yields similar to the recommended rate of 1.0 
(Q a. i ./ha. 

The experiment indicate. that it is pos.ibl. to u.e 
lMadiazon at rate. a. ·low a. 0.5 kQ a.i./ha without further 
~eedin; and Qet r.a.onably oood rice yields. Crop yields can be 
Ire.tly improved if the •• low rate. are .upplemented with hand 
feeding. Further trial. will be conducted during 1987 at 
aultilocational sit.. to eVAluate other combinAtions And to 
lubject the tr.atmant. to • wider we.d spectrum. 

CROP AND SOI~ MANABEMENT 

:ROP MANAGEMENT 

!ty~t.!_gn_§gm._B~l~~_~~g2etnQ_§~~~@m._~n~.c_@Lmg~!l_B!lQ!ell 
~ea~!tleQ~_l@~g~_@g~!~~t 

Maize/Ric. and CAs.ava/Rice ar. the 
;ommonly practi.ed by West African farmer •• 
,ethod and plant population do vary greatly. 
~her.for. conducted tal 

croppino .ystems 
However, planting 

Thi. trial wa. 

inve.tigate .uit~ble crop mi~tur. practice. with 
rice and other m~jor food crops and 

develop appropriata cultural pr~ctice. with a view 
to alleviating operational constraint. in intercropping 
and relay cropping .Yfitem •• 
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The following treatment. were us.d in the trial. 

100X ric. 
75X ric./25~ maize (i ••• 20,000 plants/ha) 
~Oy. rice/SOY. maize (i.e. 40,000 plants/ha) 
25X ricR/75Y. maize Ci.a. 60,000 plants/ha) 
100Y. maize (i.e. 80,000 plants/ha). 

A short dur.tion cowpea cultivar (IT84E-1-108) w.s alao 
.ssoclated with the system. 

Maiz. wa •••• ded on April 25th and rice 38 days after .aiz • 
• nd rice were h.rvested re.pectively 110 DAS and 130 DAG. After 
,arv •• t, the maize pl.nt residue •• erved a. mulch for rice. 
~atured cowpea pods were harve.ted (64-77 DAS). 

Grain yield. and plant r.sidue of the two crops 1n various 
~rDpplno system. are pre •• nted in Table 8. The table shows th.t 
~1c. vield decr ••• ed 5ignificantly a. the proportion of the crop 
~ecr •• s.d. The highest grain yield (2.82 t/ha) was recorded at 
40,000 maize pl~nt$/h. and decr •••• d •• the population incr •••• d 
from 60,000-80,000 plants/ha • . In cowpea, however, the kernel yield 
lncr.ased as the proportion of the crop increa •• d (1.74 t/ha in 
100X cDwpea). It can al.o be noted in Tabl. 8 th.t the highe.t 
total yield was obtained with the system mad. up of SOX rice/50X 
naiz./50Y. cowp... This treatment also .howed the highe.t land 
.quivalent ratio (1.91). 

for 
~e.t 

Th. objectivw was to develop suitAble agronomic practic •• 
upland rice grown under v.rious agro-climatic conditions in 
Africa. Different experiment. were conducted for this 

~ff~E~_9!_el~nt_Q~n~l~~@~_gQ_§~~iQ_Yi~tQ _~Q~_Y!~lg_ggmegn~Q~! 
~!_!h~.@_8!~~_GYLt~~~C~_YQ~@c_YQL!n~_gQnQitign~ 

The objectives of the experiment were, 

to determine optimum seed rateR for upland rice 
cultivars having different 1000 grain weiQhts 

to determine the 6uitable plant d.nsity under upland 
conditions with speci.l reference to panicle number and 
filled spikelets per panicle. 
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a. Haln plat, 

01 • 15cm )( 
D2 I 20c.. K 
03 I :SOcm K 
D4 • 40cm K 

Plant denstty 

20cm 
20cm 
20cm 
20cm 
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b. Sub plata Rice cultlvar. 

-IRAT 144(Vl) I 42;/1000 gr.in.~ 
..",1 t.ll, 
110 davs duration 

-lAC 164(V2) • 34g/100 grain., 
• ... i-t.ll' 
110 d.V. duration 

-IDSA 6(V3) I 25Q/l000 grain., 
.emi-dwarf 
120 dave duration 

It can be •• en in Table 9 that a. far a. IRAT 144 and lAC 
164 .r. concern.d, th.r. wa. • yield incr.... •• plant 
popul.tion p.r unit land ar •• d.cr •••• d. It c.n .1.0 be ••• n 
that the numb.r of filled .pik.l.t. w •• much .mall.r in elc •• 
• p.clng (15cm K 20cm'. Thu. the two short duration, •• mi.-tall 
ric. cultlv.r. (IRAT 144 .nd lAC 164) under wider spacing, would 
give high.r grain yield. 

IDSA 
cultivara. 
.p.cing •• 
d.cr •••• in 

6 wa. the l.a.t •• n.itive to drought among the 
Th.r. w •• al.o little vari.tion in yi.ld .t diff.rent 
How.v.r, filled .pik.let. par p.nicl. incr •••• d with 
plant population per unit are •• 

IDSA 6, in all plant densitv. oave oreater rice 
number ' of p.nicl •• , filled .pikel.t. and percentage of 
.pikelet. p.r panicle than IRAT 144 and lAC 164. 

B!!egQ!!_9f_Ye!!Qg_B!E!_~g_!!m!_Ef_~!~~gg!n_8ee!!5!~!9~_!n 
~9D9!9~!!_~lgb_8!!n!~!!_Eg~~~~_!n~_~!mgd!!_§!~!DD!b_~5Q!gg!~! 

To dev.lop appropriate technology for manaQement of plant 
nutri.nt. in rice- b •• ed cropping .v.tam. in various upland 
ecologi.. through suitable timing of nttroQan application, t~o 
field eKpariment., ane .ach .t Bouake (bimodal, savannah, drought 
prone zone) .nd Man (Hanomadal long for.st zone) were conducted 
during the 1986 •••• on. At both locations. RCB de.ign with four 
replication. w •• adopted. Ur •• w •• u.ed ••• sourc. of nitrogen. 
A b •• al applic.tion of pho.phorus (TSP) and pot ••• ium (KCL) at 
the rate of 4~KO P205 and 4~KQ K20 re.pectivelv wa. given at bath 
location.. At both sit •• the te.t variety wa. IDSA 6 (se~i
dw.rf, .edium duration). 

In dreuQht pren. bimodal .avannah area at Sou.ke, higher 
yield r •• pon •• ov.r the control w •• obtained wh.n 
nitrogen wa. applied in three split do ••• at 14, 29 and 
53 DAS or at 14. 50 .nd 70 DAS~ However, half of the 
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total quantity of applied nitrogen .hould be giv.n at 
14 DAS. For efficient utilization by the rice crop 
nitrogen should not be applied at the tt .. of .owing of 
•• ed.. Similarly, nitrogen application In two aplit 
do ••• i. not .uitabl. in this zane. 

In mono~odal high rainfall forest zone tat Han) three 
spltt do.e. at IS, 33, and ~O or at IS, 50 and 70 DAS 
are suitable for good yield re.ponse when high nitrogen 
I_vel (80 K; N/ha) i. u.ed. At low applied nitrogen 
level (40 Kg NIh.) 3-5 spltt nitrogen application. 
might b. suitable for goad yield r.spon.e and to reduce 
leachinQ 10 ••• 

At both sit •• , eo Kg N/ha l.vel gave higher yield 
re.pons. over control than 40 Kg N/ha lev.l. 

T._1. 9, Effect of plAnt deneltv and ~,~. cultlv.re on ~.c. Vl.ld. and it. 
clMIPan-.ta unci.,. UfllAnd can.lUana at .oualle c1't84t. 

---------------------------------------------------.-. -----_._---
IMT t44 lAC '44 101M • ---_. __ .--_._------------------------------ .------------

D1. t~"2Oc. 1.00 
C3:S.:S:S hUl.,.3, 

D2. 2OII2Oce 
( 2:1.0 hlU.,.', 
D3. :SO .. 2Oc. • .D5 
" ••• ., hUI.'aZ) 

1!)4. "o..2oc:. 
0:1.5 hUle/.~1 

1.55 

PAnicl. p.,. Panicl. Gr.i" 
p.,. ---------------- V'·ld eq... No. of Fi n." (t/tlal 

H lied .p.k.-
epllce- let (.,t) 

l.t 

219 57 73 I. 16 

79 1.24 

146 Ot I •• 7 

III 100 

1. 31 

~.' . D. CP • 0.051 for Dene'ty .. Vara.ty I 0.'" t/tls 

Pa"lcle p.,. Pantele or.," 
p.,. •. _-- ,,'.ld 

sq... No. of ~tlt.d (t/ha. 
flll ed epi .. _ 
sp'ke- let n .• 
l.t 

77 79 2 • •• 

l47 81 .3 1 •• 7 

85 

108 ." . ., 1.'7 

Pantcl. Per Pantele 
per -------eq... No. of 'illed 

HUed apik.
ept ".... let (XI 
l.t 

221 7. .. 
,7. 100 ttl 

140 ... '0 

~"'n 
IrAt n 
yi.ld 

(t/hal 

t. "4 
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sff~=~-9f-6gr90gm!~_fr~~~!=~~_gn_Ye!!D~-B!~e-Y!~!~_~~r!ng 
~b~_~~59D~_~~~_§!~!gn_!!_Dgy!~~_1!gog_!~rm_e!5~!9~_~~!!~!!!9n 
.tydi.Bl 

The objective of this trial ~a. to determine the 
contribution of various agronomic practice. to upland rice yield 
in different ecoloQie. (monomodal short .avannah, monomodal long 
fore.t, bimodal savannah, atc.). 

The factors included in the field experiment ware. .a.dino 
m.thod (broadcast and line drillino at the rat. of eo kQ 
••• d./ha), adequate f.rtiliz.r (60, 40, 40 KQ N, P20S and 
K20/ha), so11 amendment by Dolomite (1.3 t/ha) , ~.edlnQ, insect 
control (Fur.dan 38 at 1.2 Kg a.1./h.) and .tr.~ ~ulch (6~O 
t/ha). The complete package included all the above factors and 
the rest of the treatment. lacked one of the factors. lAC 164 
~a. the variety u.ed. 

Th. high •• t yi.ld wa. obtained with the complete packaga, 
and the low •• t with the traditional method (Tabl. 10). AmonQ the 
factors inv.stigated, abs.nc. of dolomite cau.ed highe.t yield 
reduction (37X) fol1o~.d by no w •• ding, (32X) , no mulch (26X) , no 
NPK (22X) , no ins.ct control (20X) and broadcast •• eding (19X). 

Eff.ctof Mechanical Culti.vation an W.ed Infestation ----------------------------------------------------
W.ed inf •• t.tion •• wall a. rainfall in.ecurity con.titut. 

con.traint. which can bring crop. to & complete failur.. W •• d. 
are often con.idered ••• traditional constraint to the .mall 
.cal. farmers, but w •• d infe.tation can .1so discourage 
m.chanized farmers, notwith.tanding herbicide applicattone We.d. 
can app.ar soon after ••• ding and many man-days must be spent for 
cle.ning the field, costing som.tim •• up to the value of one ton 
of rice. 
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Faro-Faro (CI"A farm at 30 K.. from Bauak.) 1s 

repre.entativ. of .uch ~echaniz.d farms in the r.gian. Upland 

ric. cultivation ha. b.en hamp.r.d •• riou.ly by w •• d inf •• tationw 

In 1996, it wa. deCided, through & collaborativ. progra.me 

between WARDA and CIMA (C.ntre Ivoiri.n pour Ie "achin! ••• 

Agricole) to improve mechanized upland ric. cultivation by trying 

n.w .ethad. lnittat.d by the Bouake Station .echanization eMpert. 

In this trial, twa till.Q •• were performed b.fore plough1nQ 

in order to d •• troy tha fir.t g.nar.tion of weeds by the first 

tillag. and allow the .econd ganeration to garmin.te .nd b. 

d •• troyed by the •• cond till.g.. Ploughing will .It.in.t. • 

third Qeneration of w •• d •• 

Table 10. Effect of .gronomic practice. on rica yield and 

drought .tr ••••• during the •• cond w.t •••• an at 

Bouak. (1986). 

~---~--------,------------------------------------------------
---

Agronomic Practices 

2. CP - Line Sowing 

3. CP - In •• ct Control 

4. CP - NPK 

~. CP - Straw 

6. CP - W •• d Control 

7. CP - Dolomite 

8. Traditional Method* 

Grain 
Yield 

1608 a 

1304 b 

1279 b 

12~0 bc 

1196 bc 

1090 cd 

1019 d 

752 • 

Yield Reducticn DrouQht 
frDm CP .tr ••••• 

Kg/ha x (79 DAB) 

3.2 

304 19 3.3 

329 20 3.1 

3~8 22 2.4 

412 26 4.2 

~18 32 3.6 

589 37 3.5 

856 1.9 

----------------------------~-------------------
----------------

*Traditional method include. I - bro.dca.tinQ (30 Kg ••• ds/h.) 
- on. hand w •• ding 
- no NPK 
- no dolomite 
- no ins.cticide 
- no mulch 
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Aft.er ploughinQ, •• ed bed prep .. rat.ion u.ing one or t.wo 
harrawing campl.t.d the we.d contral. 

Twent.y hect.are. w.re .eeded wit.h upland rice with .. view t.o 
co_parinG di.c-h .. rrow and t.in. cultiv .. tion but., bec .. u.e of lack 
of .pare p .. rts, only di.c-harrow. were u.ed. (Tin. cultivat.ion 
do •• not. pulverl.e the .oi1, prev.nt •• rosion and compact.lon, and 
pulls out 80 •• w •• d rhizome •• uch ... Imp.rata). 

In order t.o evalu .. te the efficiency of the 1986 oper .. tion., .. 
coapari.on ""I". made with 1985 in terms of co.t ... nd yield, and it 
wa. found that. 

The 1986 averaga mechanic .. l operat.ion ca.t. w.re lower 
th .. n in 1985. The main rea.on t. that the 1986 
op.r .. tion. were conduct.d at. the right time and f ... ter. 

The h .. nd w •• ding co.t. were .. bout 17.000 F.CFA low.r 
th .. n tn 1995. 

Vields were higher in 1986 th .. n In 1985 d •• pite the 
drought th .. t occurred in 1986. 

Th. programme . i. to be pur.u.d in 1987 .. nd 198B in 
order to try to improve the efficiency of the operattan •• 

SOIL STUDY AND MANAGEMENT 

Chemi c .. l .. n .. ly.is of upland ric. 
field. in Cot. d ' Ivaire w.ra und.rt .. k.n 
illu.trate. the resu lt.. of the .. n .. IV •••• 
various .it •• visited in Cote d·Ivoir. 
h.terag.neous. Thi. ts .)Cpr •••• d in the 
nitrOGen, iron deficiencie., m .. ngan •• e Dr 
w .. t.r .tr ••• on rice crop. 

salls from the far.er a 
in 1986. Tabl. 11 

In Ganer .. l, .oil. of 
and Gh .. na .. r. very 

fi.lds by phosphorus , 
.. luminium tONicity and 

Faro-Foro farm is loc .. tad .. t 30 Km north of Bouak. in • 
a.v .. nnah zane . 

Accor dinQ to four "topo •• quenc •• ", • det.iled d.scription of 
.oil profiles of the farm w .. s undert .. ken. Soil .ample. wer. 
t .. ken .. ccordinQ to str.t. for .. n .. lya i s. Only morpholoQ1C .. l 
ch .. r .. cter. ob •• rved on the field of some of the alt.. ar. 
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discu •• d here. Figure. 4 and ~ illustrate the re.ult. obtained. 
The .oila are characterized by the following profil ••• 

1. A horizon partly or completely indurated, compact, 
sliQhtly porous or perm.able. Thi. horizon i. 
Located at variAble depth (35 to 110 cm) and play. 
an important role in water infiltration. DurinQ water 
.tre •• pariod. and when the horizon i. located at 
3S-50 em d.ep, rice will suffer from lack of water. 
(profil •• F2, F3, F4, FS, F6 in Fig.4). 

2. A d •• p humid horizon located in .. weatherinQ zone. 
Thi. horizon is clayey and is very important during 
water .tr ••• periods a. water can go up from this 
horizon by capillary movement to .upply the plant. 

3. A profile with iron stone gravel., quartz stan •• , 
rock .tones, granite .tones all covered by clay 
and ailt. Thes. profiles are sometime. friable 
and roots can go through deeply. 

4. A horizon with liQht orgAnic matter (profile Fl 
in FiQ.4) or good oroanie matter content (F5, F7, 
FB in Fios 4 and 5). 
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Effect of Mechanical Cultivation an Water R.tentian ---------------------------------------------------~!B~s!~~_e!_th!_§g!! 

The ability of the .ail to .tore water from rainfall in 
order to re.titut. it when needed (e.g. during draught .tr ••••• ) 
1. v.ry i~portant in upland rica cultivation. Ma.t ferralitic 
.011. pre.ent a hard pan at 2~-30cm from the tap surface as a 
can •• qu.nce of continuous ploughing and harrowing at the .ame 
d.pth. Therefore. while light rainfall (15-20 •• ) would 
pen.trat. slowly, heavy rain. (40-60 mm) do not p.netrate but 
rather create run off and erasion t pr.venting water to be stored 
tn the .ai1 profile. 

Th. objective of thts .tudy was to d.t.rmine the .ffect of a 
subsoiler br.aking the hard pan. The subsoiler· •• trong blade 
can p.netrate the .oil profile. Pluviom.t.rs were us.d to 
recorddatly and monthly rainfall. The .ub.oilinQ wa. conducted 
at Foro-Foro (30 kms from Bou.ke) u.ing a 75 HP tractor and 
.ub.oiler. 

Th. .oil wa. very dry but lao.. becau.e field. had 
previ04.1y been cultivated in 1985 with yam •• 

Tabl.. 12, 13 and 14 indicate the drought periods and the 
balanc. between the rainfall and the water ne.ds of the vartetl •• 
durinQ t .h. growino •••• on. It can b ••• en that neoativ. balance. 
were recorded for all the varieti •• fro. panicle inittation to 
.aturity. D •• pite this .ituation, the m.an yield for lAC 164 wa. 
2.5 t/ha (ranoe t.S t/ha to 3.2 t/ha) with .ubsoiling COMpared to 
1.6 tlha (rano. 1.5 to 1.B t/ha) without .ub.ailing. It appear. 
that subsoiling incre ••• d yield significantly by improving the 
water retention capacity of the .oil. 
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LECEND Of SOIL PROfILE DIAGRAMS 

twrlzon Mlth organic 
.atter and ferrug inous Glones. 

I~rlzon with lIttle organic 
.atter u\d rerruglnous concretions. 

Sand)' horl Ion with rerrugilloull 
atones aaall ongulor rock-cryotal. 

Horizon -.::Jre or lens lmluruled 
",i u. rerrugi lloul) stoncll DIllI roc\(- cr),otlll ~ 

rel'l'uglnous clelllflnla wllh alont 
and dtUl .and. 

Claye)' horizon wHh blocs ond 
boulder rock~r)'st.l. 

Clayey horizon with ..all 
rock-ery.tal and aleae 

Car_pce 

Fig. 4: TOPOSEQUEN CE 1 -- ForO - Foro farm 
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Fig . 5: TOPOSEQUENCE 11 
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Tabl. 121 Drought period. during growing •••• an, 19B6. 

Draught p.riod. 

P.riod Duration Rainfall 

June 14 July :3 20 days 22 .m 

July 4 July 20 16 day. 7 •• 
-------------------------------------------
July 22 July 30 9 days o Ill,. 

-------------------------------------------Au;. 6 AUQ. 30 

-------------------------------------------
Table 13. Evaluation of the ealance betw •• n Water Need. and Rainfall -------------------------------------------------------------------_ .. _--

Haderate Needs Period (from till.,.,inQ to pantcl. initiation) 

-----------------------------------------------------------------------
Oate of 
._din; 

Panicl. 
initia
tion 

Rain
fall 

mill 

N.eds 

Iftm ... Sattsfac 
tion rAt. 

_______ ~ ________________________________________________ ~ ____________ ~B_ 

IRAT 104 24/6 17/8 3:57 243 +114 147X 

--~---~--~--------------------------------------------~---------------~~ 
IRAT 170 3/6 317 11/8 207 1B9 +IB ll0X 

IDSA 6 1 2/6 2/7 10/8 210 189 -21 111X 

-----------------------------,---------------~-------------~------------
4/0 4/7 12/8 170 IB9 -19 90X 

IRAT 144 10/7 4/8 28/B 44 106 -62 41X 

-------------------------------------------------------~-------------~--
lAC 1641 20/6 14/7 7/8 151 106 +45 142Y. 

lAC 1642 1/7 24/7 17/8 63 100 -43 oOX 

----------------------------------------------------------------------'-16/7 10/B 319 37 106 -69 

-----------------------------------------------------------------------
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Tabl. 141 Evaluation of the Balanc. betwe.n water need. and rainfMll 
------------------------------------------------.--------------------_.'-,"' ... 

Important Needs Period (from panicl. initiation to •• turing s taQ. ) 

V.riety 

IRAT 104 

D.te of P.nicle 
s •• ding inltl.-

25/5 17/B 

M.turing 
stag. 

lS/10 

R.in
fall 

m", 

246 

Ne.d. 

mfA 

383 

B.lance 

-137 

SAtili'f4c
ti on r «it.\: 

64X ---------------------------------------------------------------------_ ... -.. -
IRAT 170 3/6 11/8 1110 215 33a -123 63X 

2/6 10lB 30/9 21a 33e -120 64X ____________________________________________ _________________________ w ... _ 

4/6 12/8 2110 233 33e -10:5 68X 

IRAT 144 10/7 28/8 19/10 246 338 -92 72X 

20/6 718 28/9 198 338 -140 

1/7 17/9 a/l0 227 33a -111 67X ----------------------------------------.------------------------------_ .. --
16/7 319 25/10 166 338 -172 

TECHNOLOGV ASSESSMENT AND TRANBFER 

Th. T.chnology A ••••• m.nt And Tr.nsf.r (TAT) progr.mm. at 
BouAke wa. .tart.d in 1983. From pr.liminary .nalys.. o f 
con.tr.ints to uplAnd ric. production in We.t Africa, it bec.me 
clear th.t the dev.lopm.nt of improved vAri.tie •• hould r.c.iva 
top r •••• rch priority through twa main .pproache.. • bre.di n9 
progr.mm., .nd .v.lu.tion of existing varieti.. in farmers ' 
fields (v.rification and .dAptiv. triAl.). 

Sinc. 1983 a number of existing improved v.rieti •• have b.en 
ev.luat.d for· yield and socio-economic , .uit.bility in Cot. 
d'Ivoir.. Of .11 the v.ri.tie. t •• t.d, lAC 164 and IDSA 6 have 
now r.achad •• tage whRre they can be tr.nsferred to f.r",ars. In 
fAct, national ric. r •••• rch and extension in.titutions in Cote 
d'lvoir. have collectively decl.r.d lAC 164 a stand.rd check for 
all r •••• rch and .xtension purpo.... From their impact in Cota 
d'Ivoire, lAC 164 and IDSA b w.r. introduc.d and t.st.d in Ghana 
during the 1996 cropping •••• on and ar. Rxp.cted to be t •• ted in 
Si.rra Leon. durtn~ 1987. Thu., the objective of the 1996 TAT 
programme was to continua con.traint. analysis .nd the ev.luati on 
of .xi.tinQ var l .ti •• in Cot. d'Ivoir., Ghana and Si.rra Leone. 
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P~elimina~y .urvey. on con.traint. analy.i. progra. were 
carried out in Cat. d'Ivaire, Sierra Leone and Ghana. Data will 
be repo~ted 1n future report. after analy.i. 

In 1986, verification trial. were conducted in Cote d'lvoir. 
and Ghana. In Cote d'lvolre, the trial. were a continuation of 
the 198~ work while in Ghana they were conducted fo~ the fir.t 
ti.e. 

There w.~e 40 trials in Cote d'Ivoire and 22 in Ghana 
conducted on 100.2 plat. in a randomized black de.1gn 1n which 
different farmer. in a village were considered a. a block. In 
Cat. d'!voire, ~ varieties. lAC 164, IDSA6, lRAT 170, Dourado 
pr.coee, and Iguape Cateto were compared with lacal varieti •• 
with and without 75 kQ ur.a/ha in each of the following rainfall 
zane.. bimodal for •• t (1100 - 1400 1ft,.) t ",onamodal long fore.t 
(1600 - 1800 mm), monomodal long .avannah (1300 - l~OO m.), and 
manomodal .hort .avannan (1200 - 1400 mm). In Ghana, tradi -
tional varieti •• were compared with lAC 164, IOGA 6, the latter 
two varieties were propo.ed by the collaboratinQ in.titution, 
Nyankpala Agricultural EKperim.ntal Station (NAES). 

Yield performAnce in Cote d'lvoire revealed that the rice 
orain yield for the 40 trial. ranged from zero to 2.3 t/ha. The •• 
yield. are lower than tho.e obtained in the pa.t two year •• ainly 
due to drought in 1986 in the whole country generally_ In area. 
such a. Man, yields w.re reduced to 1e •• than half of the 
eMpected yield And i n aagnOA. abou~ BOX of the trial. wer. lo.t 
(Tabl. 1!5). 

A. can be ••• n in Table 15, generally .p.akinQ, lAC 164 and 
IDSA 6 performed b.t~.r than Dourado preecee, IQuape, IRAT 170 , 
And the local checks but lAC 164 wa. the b •• t of all the 
var ietie.. lAC 164 h •• now b •• n t •• ted for the th i rd con.ecutiv. 
y.ar and IOSA 6 for the •• eond con.ecutive y.ar . The fact tha~ 
th... variet i es perform wall in both Qood (19a~) and bad year. 
(199b) indicates favorable yield Bt.bil i ~y. 
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With reQArd to vari.tal fertilizer r.spon.e, there wa. a 
battar r •• pon.e to nitragan in the bimod.l fer.st zone and 
manomodal shart .avann.h th.n in the monomad.l lang .avannAh. 
This m.y hAve b •• n due to l •• ching by the prolonged rainfal15 
Again, lAC 164 and IDSA 6 .howed better re.pon.. th.n Dour ado 
preco •• , Igu.p. c.teto and IRAT 170. 

W •• d probl.ms, dt ••••• incidence and i.ns.ct problem. an thft 
on-farm trials ~.r. noted. From the ob.ervAtiona, the ~eed. of 
gr.at •• t cencarn in Cat. d'Iveir. include. ~~e!!9rt~! ,Q~9r!tY~ 
L. , tr.. ,..eQrowth. Bg!:!:~U~!!l!.i~ !!!1!1!:!!:! L. F., §;ygtU:U:Qi.! h!!!:~= 
egaD:.!ll. L. , iagl~!ci.! spp.,. 1m2!!CAt.. ~~ligc:ls;. L. P. 
Beauv.~:'!9!!CY! r.Q!:yngy! L •• ~r!~bl!rl! .pp.,e!n!~ym app. and 
e!!OQ!~~!:Ym app. Speci •• af §!:C!g! have been ob.erved in tho 
north of the country, pArticularly in rice fields miKed with 
aorQhum and millet. 

The rice va,..ieti.a, lAC 164 and IDSA 6 .till .aintain.d 
their good "' •• lntance to l •• f blast, neck b1a.t, fal ••• mut and 
;lanicl. discolouration irre.pective of the lOCAtion. 

Insect speci.s callwct.d at differ.nt .it •• ~ere .imilar to 
tho.e found in Bouake and Toumbokro but again there ~er. 
~.ri.tion. in ralAtive'abundance. A few spect •• were rather 
5p.cific. to c:ert .. in ... ,..... !::es!:.!! !!!!s~!.!~! wa. abundAnt in 
3uiolo ' .nd D.nao_. both ar ••• of monomod.1 lono rainfAll tn til. 
far •• t zon.. They ~er. pr ••• nt to a 1 •••• r eMtent at SeQuel an 
and HandouQou in the .avannah zona, but ab.ent at the ather 
lit... SiMilarly, ~2!!~~bQ~ !!mil!~ w.. mar. abundant .t 
1AndauQou w Man and Segu.'lan but virtually absent at PonandouQou 
and GuiQlo ~ 

Stem borers were also lound at all the sites. As usual, 
j~l!~ceht ~@e!C!~~!!!, Gb!lg ~~,~gQ!Y! and §~~!m!! ;!!!~!!!:!! 
III.r. lepldoptarol.ls specie •• aen.rAlly, the fore.t zane. had merit 
~.~~ml! and Gbll~ thAn the savannah zone. where ~!ll!CQb! tended 
to dominate. Hewever, the low .ample size obtained in .ome .it.~ 
,ec~ •• it.te CAution in gener.lization. This infor •• tion ne.d. to 
Je reconfirmed. 

AmonQ the .iM vArieti •• u.ed in the verification tri.ls, the 
trAditionAl v.riRty (Azi) app •• red to bR 1 ••• su.ceptible to .tem 
lorera. DourAdo Pr.eoe. w •• the most susceptible. 
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The 1986 adaptive tri.l. were conducted 1n Cote d'lvoire 
only in continuation of the 1985 progr.m... There were 42 
f.rmer-man.oed tri.l. conducted on 1000.2 plot. u.ing a 
r.ndomized block de.ign in which each f.rmer w •• con.idered ••• 
r.plic.tion. At .ach .ite. lAC 164, or IDSA 6, w •• te.ted 
aoain.t the loc.l variety under 4 different p.ckaga •• 

CP1 

CP2 

CP3 

CP4 

Vari.ty lAC 164 alan. 

Variety lAC 164 + 75 kg urea/h. 

Vari.ty lAC 164 Dr IDBA 6 + anim.l tr.ction .011 
pr.paration 
+ 7~ kg ur.a/ha + 150 kg NPK (10-1B-1S)/HA 
+ O~adiazon 1.0 kg a.i./ha 

Vari .ty lAC 164 or IOSA 6 of· trAction .oi 1 
preparation 
+ 75 kg ur.a/ha + 150 kg NPK (10-18-18)/h. 
+ OM.diazon 1.0 kg a . i./h •• 

At .ach .it. agronomic and .ocio-economic data 
collected. 

Th. re.ult. (Table 16) show that the variety lAC 164 by far 
Dutv'elded local checke with and without the improved 
technologicAl package in 4 out of 42 lacations. The eKception, 
In which zero yields and .. yi.ld d.cr •••• of 42X over the local 
chacks ware r.corded , wa. due to draught to which the loc.l 
check •• how.d remarkable tol.rance. 

When t •• ted alona (CPl), lAC 164 had a yield incr •••• of 37-
136X with an .verag. of 41~. When 7~ kg ur.a/ha w ••• dd.d (CP2) , 
lAC 164 out-yi.lded local ch.ck. at all the 14 .it •• with. yield 
incr •••• of 17-100Y. And an aver&Q. of 44Y.. What t. mor., lAC 164 
with ur.a rai •• d its potenti.l yield incr •••• from 136 to 155X. 

AnimAl trAct i on plus fertilizer And h.rbicide application 
(CP3) further improved the p.rformanc. of lAC 164 .nd r.i •• d it. 
pot.ntt.l yield increAse from 136 to 177Y. Tractor soil 
prepar.tian did not improve yi.lds of lAC 164 above animal 
traction. 
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Th. vari.ty IDAS 6 wa. t •• t.d at an. locality involving 2 
sit.. only under CP3 and CP4. Yi.ld. of 2.0 - 2.6 t/ha w.r., 
how.v.r obt.ined with. yi.ld incr •••• of 1B-44X Dv.r the local 
check. u.ing the .ame pack.g. ~.n.g ••• nt. 

U.ing me.n yi.ld for each p.ckage (T.ble 16), the 
perform.nce of the pack.ges c.n be summ.riz.d •• fallowst 

Yield incr •••• due to lAC 164 .10n. - 0.5 t/h. or 
lax (1.8 v. 1.3) 

Yield incr •••• due to urea alone - 0.3 t/h. or 
23X (1.6 v. 1.3). 

Yield incr •••• due to lAC 164 + 75 kg urea - O.B t/ha 
or 62% (2,1 v. 1.3). 

Yield incr •••• due lAC 164 + 75 kg urea + 1~O kg NPK 
+OKadi.zon 1.0 kg a.i./ha - 2.3 t/h. or 177X (3.6 v. 
1.3 for one loeation only). 

Yi.ld incr •••• due to IDeA 
in CP3 • 0.2 t/ha or lBX (2.0 vs 1.7) 
in 0.8 t/h. or 44X (2.6 v. 1.B) 
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REGIONAL MANGROVE SWAMP RICE RESEARCH 
STATION, ROKUPR (SIERRA LEONE) 

1. l~IBg~U~Il~ 

Developm.nt of technoloQY for increa.ing production and 
inco~. of resource-poor m.ngrove .w.mp rice far •• r. in W •• t 
Africa is the .ajor objective of the Regional Mangrove Swamp Rice 
R •••• rch St.tion. Over 100,000 farm famili •• in the region .re 
dependent an ric. cultivation in mangrove .wa.p. far their 
livelihood. About 200,000 hectar •• of mangrove and ••• aci.ted 
.wamp. are cultivated. Ric. production i. con.trained by .alini
ty, acidity. nutri.nt d.ficiencie., min.ral tONicitie., di •••••• 
and p •• t. a. well a. limited labour, inad.quat •• Nt.n.tan .duca
tion and unavailability of input. including cr.dit faciliti ••• 

In 1986, r •••• rch .ctivitie. continu.d to focus on th. 
g.n.ration of technology p.ck.ge. that ar. cheap, effective .nd 
••• ily .dapt.bl. to the m.nag.ment c.p.bility of the ~.ngrDv • 
• wamp ric. farmer. 

Thi. .ection of the Annual Report provid •• conci •• r •••• rch 
r •• ult. in varietal imprOvem.nt, crop and Boil m.n.g.m.nt, pe.t 
man.gement .nd an-f.rm adaptive tri.l •• 

As in the previous years the 1986 vari.t.l improv ••• nt 
program focused on improving lin •• and population for the broad 
.p.ctrum mangrove swamp condition. such •• .oil .tr ••••• 
(salinity. aCidity, iron toxicity) and peat. including di ••••••• 

1. ~g!!@~~tgn_~Qg_~ntCgg~~tl9QI Eight •• n .cc ••• ion. w.r. 
coll.cted in 1986, 9 e.ch ~rom Guinea-Bi •• au .nd th. S •• bia. 
Thi. brought the number of acces.ions to 754 traditional varie
ties collected ~rom tne reQion. The collection also includ.d lkQ 
•• mpl. of 1040 introduced vari.ti •• that have b •• n t •• t.d and 
are ad.pt.ble to tne mangrove sw.mp conditions in the region. 

EiQhty~s.v.n .cc ••• ion. ware purified .nd ch.rActe
rized ~or 48 morphological and agronomic chAracteri.tic.~ A 
further 208 accessions were rageneratede 
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~~ltl~!~_tg!@~!ns@_~g_~g~!_~t~~!~@§1 Herr 10BA, Bathurst J 2, 
Faday Yoreh 250 and GinsA Killing have b.en id.ntified a. new 
sources with multiple tolerance to various soil .tr ••••• and w.r. 
utillz.d a. parant. in cra •••• to develop variati •• with i_proved 
talaranee. Sevaral promising advanced lina. including WAR 81-2-
1-3, WAR 50-30-1-3-1, WAR 74-23-2-2-8-2, WAR 79-4-R-1-2-1, WAR 
91-2-4-1 and WAR 98-6-19-1 which have multiple taleranc. to .ail 
.tr..... ware identified this 5.a.on .nd will be te.ted in 
variau. tri.ls in 1987. 

e.~g!iQg_~l!~i' Ona hundred and fifty rice acce •• ians 
along with standard mangrova .wamp rice cultiv.rs .nd bla.t 
differ.ntial vari.ti •• ware .cr.ened for resistance to •• edling 
bla.t at Rokupr and Ratifunk in Sierra Leone. The following 
ace ••• ian. ware completely free of the di ••••• , namely, IR52-17-
2-2-1, IR 14753-120-3, IR 2~915-41-3-1. N.N 72-2, WAR 38-23-1-3-
1, WAR 49-54-1-2-1, WAR 57-10-2-2-2 and WAR 74-1-2-3-1. 

Bi£._Y@llg~_~gtt!~ ~tc~§_lBY~~LI Two hundred rice 
acce •• ions war. scraened for re.istance to RYMV at the ••• dling 
growth .tagR in a rainfad upland/nursery at Rokupr. Among the 
r •• i.tant Dr tolerAnt vArieti •• ob.erved were LAC 23, ITA 116, 
An~kAtA, RQK 16, Kpenyei (Red), WAR 38-46-1-2 And WAR 39-50-2-3. 

~r.~~_g!!!!!g!!1 SeventY-5iH varieti.. rAted a. having 
r •• istance to crAb dilmAge from previous screenhoulia .tudie .. were 
t •• ted in the field with a fAirly high cr.b population. R.sults 
indic.ted that the traditional vArietie.. Pa aayoh 246. Damalal 
247A, Damalai 2478 and Ralontho 2658 were re.i.tant to crab 
damaga. 

Introductions comprisinQ line. from IRRI-IRTP nurse
rie. were scr •• ned .. s follows t 

!BQ~: A total of 366 entries ware t •• tad in an a •• o
ciated swamp whic:h is subject to shallow floodinQ thr.e to four 
months during the rainy se •• on. SiHty-siK of the entri.. were 
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.elected for further .tudie.. The entries P2060-F4-11-4, 
IR28183-2-2-1-1, B3981C-pn-165-2-1, BW278-2-Pn-1B6-Kp-2 and 
BW293-2 .cored hiQher than WAR 1 and ROK 5 (check varieti •• ) and 
ranked in the top five entrie. an the ba.is of ;rain yield and 
phenotypic acceptability. 

!!e~Q~: A total of 63 entries with ROK 5 and ROK 10 
a. check varieties were t •• ted in a daep flooded tidal .ite At 
Rokupr. Ten varieti •• with a plant height ran;e from 90-130cM 
and a Qrowth duration range from 159-176 days aut yielded ROK e 5 
and ROK 10. The •• were .elected far inclusion in the Ian; dura
tion ob.ervational yield trial (OYT) n.xt •••• on. Th. tap five 
vari.ti •• included IR13146-45-2, IR31238-474-3-P4, BRB20-3B-17. 
B27916-Mr-196-2-3-1-Bkp-3 and GH 147m (B2489d-pn-1-76-7-.). 

!BB§~Q~. Twa hundr.d and thr.e entri •• with ROK 5 
and CP 4 a. check v.ri.tie. w.re ta.ted in • .h.llow flooded 
tid.l .it. at Rokupr. Only ten vari.ti •• which g.ve hi;her Qrain 
yi.ld and better phenotypic .cceptability .core. than the check 
vari.ti.. were •• lected for further .tudt... The .elections 
ranged in duration from 159 to 178 day. and with a plant height 
ran;e .of 82 to 124cm. The top five vArieti •• , on the ba.is of 
gr.in yield included Rl14-2-1-1-1 (lET 9171), IR9SB4-54-3-IE-Pl. 
eN 540, IR26724-246-1-1 and BW295-4. 

a£t~_b9~1!ng_@2tt~_§5~!~Q1ng_@~~1 Ninety entries were 
te.ted on a problem tidal .it. with low pH of 3.8. Twenty-ei;ht 
entri.. were •• lected for further .tudie.. The be.t entri.e., 
bas.d on their reaction to .oil problem .nd ability to withstand 
tidal flooding ware BR51-46-5, IR2B222-9-2-2-22, B21496-PN-26-1-1 
.nd IR21~3-26-3-5-6. 

!8§~!Q~a Th. .alinity screening •• t comprising 90 
entries wer. t •• ted at Balancera, a salt affected .ite in 
Northwe.t Sierra Leone. Ba.ed on their reaction to •• linity 
during the vegetative phas. and their gr.in yi.ld, 17 entries 
were •• lect.d for further studie.. The best four te.t entri •• 
were tR19392-33-3, IR 24, IRI966-150-2-2-2-1 and IRS8. 

~!~_£C9!!~!' Thirty-eight n.w cro •••• were made to 
incorporate d •• irable charact.ristics 'e.g. suit.ble Agronomic 
~haracterst tolerance to major soil .tr ••••• ) into improved 
varieti.s. A number of multiple cro •••• were mad. to enlarge 
~enetic variability in the breeding population.. AI.o, back 
:ro.... wera mad. to improve certain characteristic. .uch a. 
)last resist.nce of aome recommended varieties and promi.ing 
line •• 
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§~g~~g!~lng_e2e~!~~len!1 Br.eding nur •• rie. contained 
aver 300 •• gregating lin •• on Station and over ~OO F4-F6 popula
tion on off-station proble", .ite.. Over 1,200 plant .electtans 
were made and advanced to the next generation. 

Introduced varietie./advanced line. selected frOM 
previous scr.ening activities were further tested in a number of 
Ob.ervational Yield Trial. and replicated yield trials (RVTs' at 
the Rokupr Station. 

§n2~~_Q~~!~12n_QY!' Seventy-four varieties and 11 
Rokupr bred advanced line. were te.ted in an a •• octat.d .angrove 
.wamp site at Rokupr. The twa be.t varieti •• , IR15~29-26-1-1-2- 1 
and IR17525-7-19-1-3-3-1 outyieldad IR10781-143-2-3 ( check · 
variety bV 15 and 8 percent, re.pectively. The check variety 
yield.d 4166 kQ/ha. 

The duration and plant height of the .elected line. 
ranQed from 119 to 140 day. and from 72 to 1.35cm, re.pectively. 
Selection. with intermediate plant height betw.en 100cm and 130cm 
have potential for us. in the de.p flood.d .wa",p. of The Gambia, 
Guinea-Bi •• au and Senegal where the •• It-fre. or minimum .alt 
period i. about four months. 

r1!!gl!:!!!_QYr.~~12n_Qy!1 Sixty .election. from 1985 ors 
were te.t.d again.t ROK :5 in the tidal mangrove .wamp at Rokupr. 
The t •• t varieti •• ranged in duration from 135 to 158 day.. ROK 
5 yielded 2164 kg/h. on average. Highest grain yield obtained 
from test varieties WAS 3688 kg/ha. Only thr.e Rokupr bred 
advanced line., WAR 72-1-1-1-4, WAR 72-1-1-1-1 and WAR 97-10-2-2-
7 which aut yielded ROK 5 by ",aroin. of 17, band 4 percent, 
resp.ctively, were •• lected for further t •• tinQ. The plant 
helQhts af the ••• electian. ranQed from 84 to 120 cm. 

hgng_Q~H:!!!.2n_Q~!1 In all 72 introduced varieties and 
8 Rokupr bred advanced line. were t •• ted aoalnst ROK 10 at a .ite 
subject to deep tidal flooding. The be.t six 11ne. outyi.lded 
the best ROK 10 plots by margin. ranoing fram 53 ta 102 percent. 
The duration and plant height of the •• lectians ranQed from 177 
to 196 days and from 74 to 12Scm, re.pectively. Thes. vari.tie. 
eQuid provide alternativ.. for cultivation in same mangrove 
swamp. of Sierra Leona and Guin •• with salt free period of over 
five months. 
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OVT of F4 Lin.s. Ninety-.even I1ne. frQ~ four cro •••• 
wer. t.st.d-;Q;i~;t-ROK-; and ROK 10 at a tidal proble •• it. with 
an initial low pH of 3.9. Table 1 show. the p.rformance of 
.elections from OVT of F4 lin •• te.ted und.r advanc.d tidal 
man grave swamp. condition .t Rokupr. The •• lection gave higher 
yield. and better acidity tol.rance score. than the check vari.
tie •• 

Performance of •• lections from ob.ervational yield trial 
of F4 line. t •• ted under adver •• tidal mangrove swamp 
conditions (acid sulphate 50il.' at Rokupr. 

SlQ.di./IR9~7~-S.1 

IR 32S9-PS-1/7-C.nuto 

DB 90-2/IR4~9S-1-4-1S 

DJuk .... /R •• in.d 6tr. 

ROK S 11 

eH •• n of 6 plot., 

ROK 10 11 

(He.n of 6 plots) 

3 

No. 
of 

19 

34 

34 

10 

Acid 
No. of Sulphate ~I 
•• 1.c- tolerance 
tion 

q 2.4 

19 3.6 

2:5 3.6 

S 3.B 

3.B 

4.9 

Gr.in Growth Pl~~t 
Vi.ld duration h.toh t 

(kQ/ha) (d.y.' (c~ , 

3611 176 11~ 

2682 16S 97 

2687 lS1 98 

2S76 176 103 

1933 lS~ 12B 

1817 196 130 

--------------------------------------------------------------------------------------

11 Check variety 
~I Seal. 1-91 1- Good, 9 - Poor 

(Hean of .cores obtained at 4 and e we.ks aft.,... transplanting) . 
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e!~2~l~~!g_~~~9~2Y@_§~!me_~Y!!1 Two RVT. of .hort and 
.ediu. duration were conducted in the a •• oclated .wamp at Rokupr. 

In the short duration (120-13~ day.) a.sociated .wamp 
trial, 12 introduced varieties and three advanc.d lin •• were 
t •• ted again.t ROK 5, the standard check variety_ The top varie
ty BB 390-2 advanced from 1985 OVT wa •• uperior to ROK ~ in ;rain 
yield. A new Rokupr bred advanced line, WAR 49-~-1-3-1 ranked 
third with an avera;e yield of 3117 kQ/ha. The earline •• of the 
varieties coupled with their intermediate .tature, with an ave
ra;e plant hei;ht of t01cm, make them potential .aterial. for u.e 
in empoldered mangrove .wamp. with Ie •• than four month. of .alt
free period a. obtained in the northern part of the re;ion. 98 
380-2 and WAR 49-5-1-3--1 .~hibited extremely hiQh tillerlnQ abi
lity (308 and 302 tiller.lm2, re.pectively'. 

In the medium duration (13~-1~5 days) a.sociated swamp 
trial, 14 varieties were compared with WAR 1 and ROK~. The 
trial was conducted 1n a fertile site i n the .eepa;. zone. 
Twelve of the entri •• had grain yield in excess of 4000 k;/ha. 
Difference. in gr ain yi.l~ observed Amon; the varietie. were not 
significant althou9h n t nw new entries advanced from 1ge~ OVT 
Qave hi;her Qrain yield than the check varieti •• (Table 2). WAR 
77-3-2-2 Qave the high •• t yield of 4989 kQ/ha. 

!!~!!_~!~g~~~!_§~!~e_BY!!' One medium and twa •• t. of 
long duration trials were carried out in t he tidal mangrove swamp 
at Rokupr. 

Out of the 13 entrie6 in the medium duration RVT, only 
twa varietie., WAR 1 and Rohyb 4-WAR-1-3-8-2 out yielded ROK 5 
(check variety). 

In the first cateQory of 10n9 duration (155-180 days) 
RVT, the variatie., WAR 44-50-4-1, Rohyb b WAR-6-2-8-2, WAR 44-
17-5-3, and IR 13429-R-WAR-l performed better than Kuatik Kundur, 
the check variety (Table 2). 

In the second cateQory of 10nQ duration (180-200 days ) 
RVT, three varieties, Maung Nyo B24-92, Gba.sin 'a local •• lec
tion) and Raden Jawa out yielded CP 4 and ROK 10. The check 
~ariety Maung Nyc B24 - 92 (200 days) produced a grain yield of 
4110 kQ/ha a. compared to 3662 and 36 15 kg/ha from CP 4 and ROK 
10, re.pectively. 
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Tabl. 2. Performance of the tap 4 .ntri •• and th.ir ch.ck 
varieti •• in medium and long duration RVT •• 

-----------------------------------------------------------------------~~-
Gratn 
yield 
(kg/ha) 

Growth 
Duration 

(day.) 

Effective 
till.r./m2 

100 QF4id.n 

w.ight. 
(g) 

--------------------------------------------------------------------.-. ..,. ~.' ... --... -
~!!~!.y!!!_I2~t:!~!.gn 
<17:5-155 days) 11 

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

RTN 16-2-1-1-1 4812 1:55 103 217 27 

8G 400-1 4736 132 103 247 30 

WAR 81-2-1-3-1 4721 155 128 255 25 

WAR 1 (Rohyb HS) ~I 4204 143 138 221 33 

ROt( :5 21 3831 155 144 207 31 
-------.---------------------------------------------------------------, ........... _ ... ' 
l1.an of 16 vari.tie. 4229 149 126 230 30 

L.S.D. (0.05) n. n. 12.37 43.57 2.36 

C.Ve (Z) 17.90 10.45 6.87 12.72 5.46 

-------------------------------------------------------~---------------~-~¥ 
!:gn5l_~!:!!:~~!.gn 
11~~=lgQ_g~~.1_~l 

WAR 44:50-4-1 2863 174 151 I1S 20 

Rohub 6 WAR-6-2-b-2 2781 166 ISS 202 29 

WAR 44-17-3-3 2772 179 152 161 23 

IR 3429-R-WAR-1 2:535 169 136 150 26 

Kuat1k Kundur ~I 2447 168 147 160 23 

173 145 23 

L. S. D. ( o. OeD 484.20 5.33 8.07 46.36 2.45 

c. V. (X) 15 .. 15 2.16 3.B9 19.60 
--------------------------------------------------------~----------------11 Conduct.d in ••• oeiatad swamp 

~I Cheek vArt.ti.R 

~I Conducted in tidAl mangrove .wamp 
(WAR And Rchyb - Rokupr bred .dvanc.d lines) 
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The proQra. undertake. the multiplication and di.tribu
tion of .eeds. In 1986, 37 recommended and promising varieti •• ' 
advanced lin •• were multipli.d on about 4 hactare. of land at the 
Station. A total of 540 kg of bre.der and 3,600 kg of foundation 
.eed. were produced. Small quanti tie. of breeder and found.tion 
•• eds were di.tributed to national proQr.m. in the r.gion for 
further te.ting and distribution to f.rmer.. Fifty-five 
kilogram •• ach of two varietie., Rohyb 6-WAR-6-2-B-2 .nd Ku.tik 
Kundur w.re •• nt to Guin.a for further multiplic.tion and distri
bution to f.rmer.. Thirty kiloQrams .ach of foundation .e.d. of 
WAR 1, Rohyb 6-WAR-b-2-B-2 and Kuatik Kundur w.re •• nt to the 
S.ad Multiplication Project in Sierra Leone for further .ultipli
cation. Guine.-Bi •• au received 10 kg .ach of WAR 1 and Rohyb 4-
WAR-1-3-B-2. Further sample. (10-10000) of approKimately 400 
varietie./advanced lin •• were di.tributed to Stations and ather 
scienti.ts in the reoion. for u •• a. tri.l material •• 

Development of method. for improving and su.t.ining high 
yield. of rice in tidal manorove and ••• ociated swamp. continued 
to be the .ain thrust of the soil and crop .anao ••• nt program. 

!!!e!:gY!n!l1_~t!!!_!!!l£!.!n£~_g!_~_=_!!!r~!.!!.~!!!:_y!!!!1 The 
effi-ciency of the injection technique, ba.al incorporation and 3 
.plit broadcast of prilled uraa in improving nitrogen utilization 
and orain yield of flooded rice ware evaluat.d in a deep flooded 
non-tidal swamp at Rokupr. 

ne.p placement of nitrogen in the soil incr •••• d grain 
yield of rice more effec tively than three split broadca.t m.thod 
of application (Table 3). The superiority of injection and ba.al 
incorporation over broadcast is attributable to great.r retention 
and utilization of the soil incorporated nitroQen by the rice 
crop. Th ••• results confirm result. of earlier trials. 
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Tabl. 31 Grain yield (kg/ha) .howing ric. (ROK 5) re.pon •• to 
.. thad. and l.vel. of nitrog.n application und.r deep 
flooding In the a •• ociat.d manQrove .wamp at Rokupr. 

Method. of 
Application 

3-.plit broadca.t 

Grain yield/Nitroo.n appli.d (kg/ha) 

30 60 90 "'.an 

2006 2406 2552 2311 

Injection, 20cm d.pth 2615 2783 333B 2912 

Ba.al incorporation 2501 2933 3375 2936 
-------~-------~---~--------------

... an 2374 2707 3078 

Central, Without N 1850 

c.v. (X) 
L.S.D. 0 .. 05, for diff.r.nee. b.t. ..... n control and tr.atment. 
L.S.D. 0.05, for diff.renc •• btw.en tr ... tment m ... n. 
L.S.D. 0.0:5. for differ.nc •• bat"" •• n l.v.l. of ..ppli.d N 
L.S.D. 0.05, for diff.r.nc •• b.t ..... n ~.thod. of N application 

13.0 
38:5.0 
333. 0 
192. 0 
167.0 

et~g!~~!ng_n!~rgg~n_!~!~y!_g!_!!!gs1!~!~_m!nQ~g~! 
lIe!l!1 Availabl. NH+-4 - Nand 003 - N w.r. compar.d in .oi1 .ampl •• , 
.. ir dri.d or .... t CStor.d below 40C for 30 days in air-tight 
polyth.n. container.) to determine .uitabl. handling/pr.tr.atm.nt 
proc.dur •• of .oi1 sampl •• in the •• timation of .oil-N. 

Hark.d diff.r.nc •• in the valu •• for availabl. ~4 - N 
and tv3 - N w.r. obtained from different. handling/pretr.at,..nt 
proc.dure. of the .oil .ample.. Soil t •• t. valu •• for AVAilable 
NH+4 - N w.r. con.i.tently higher in the .... t. soil t.han in the a1r-
dri.d .011 (Figur. 1). Th. differenc ...... r. lAroar in the O-lOcm 
.oil d.pth than at lo .... r d.pth.. Thi. i. indicativa of 10 •••• 
due to N tran.format.ion in the soil durinQ the prece •• of drying 
and could be Qreatly influenced by the initial Moisture content 
and sub.equant p.riod of drying. 

Correlation of available nitrogen .oil te.t values with 
Qrain yiald QAve consistenly highar "r" valu •• for wet .ampl • • 
than the air-driad soil sample. taken at different depths. Thi. 
sUQge.t. that more reliable a.timat •• of plant available nitrogen 
in swa",p. can be obtained by analysis of NH+4 - N in .... t .oil 
.ample.. How.var, routine analy.is of large numb.r. of ... et .01.1 
.ampl •• may b. cu",bersome. There i. a150 a n •• d for standardiSA
tion of .uch a procedure. 



- 48 -

FiQur. 1. Th. effect of method of .011 .ampl •• handling on the 
available tfi+4 -Nand 003 - Nvalu •• 

1-250 

[ll]J]+ . NH4 - N 

200 I-

DNo; -N 

~ 150 I-
)00 ... 
'0 -o 

i-~ 100 
::» 
C' -. r--
u 50 c 
o 
(J 

- r---
r---

I--

o - n n 
Dr" Wet Dry Wet Dr" Wet Dry Wet Dry Wet Dry Wet 

I 0 'Oem 0 20cm 20 30cm I 
Fig •. Tho affect of method of .011 •• mple h.~dUng on the available 

NH,,+ - N and NO -3 -N va l ue. 

~!!r.!.!!~!._!:.!!!e.g!!!!_~g_U!.~!:.29.!!UI Th .. nitrogen r •• pon.e 
curve of newly developed mangrove .wamp rice varietie. wa. 
determined t o facilitat e optimum fertilizer recommendation. and 
enhance the potential of the varieties for top performance in 
different liu.b-·.c:ologt •• of the mangrove sWAmp. 
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Th. ric. varieties grawn diff.red .ignificantly in 
r •• pon.. to nitrog.n in bath tidal and a •• oct.t.d •• ngrove .w •• p 
(Figur. 2). Th. high re.pon •• of the v.rieti •• to the initi.l 
increment of nitrog.n reflect. the inher.ntly law .oil nitrogen 
r.l •••• in the mangrav. sw •• p ric •• cologi ••• 

The result. sUQg •• t that inv •• tm.nt. tn nitrog.n f.rti
liz.r. may b. highly profitable 1n the c ••• of the n.w Rokupr 
bred vari.tie. Rohyb 6-WAR-6-2-B-2 grawn in tid.l m.ngrov • 
• w.mp.. The v.riety ROK 11 m.y not b. suited for rice production 
in the inherently low soil fertility condition. encountered in 
.a.t ••• aci.ted mangrove .wamp •• 

Figure 2. Gr.in yi.ld r •• pon •• of varietie. to nitrogen in (A) 
the tid.l m.ngrov •• nd (8) •••• on.lly inund.ted 
••• oci.t.d .w.mps at Rokupr. 

4000 

(B) Alloela'ed Swamp 
fA) Tlda. Mangrove Swamp. 

. 
: 1000 .. • 0. 

ai 
)I: 

z 

z -c 
a: 

" 
1000 

• IIOK 10 

,:: Ion. n .• 2N-o·1I4M2 (ltl:: 0 .•• 

• !lOh.1I '-WUI-.-:t-I-I 

Y:U60",U ,O'H-O-:UIH' (,,'=0 .•• 
o 1(~.tI" K ..... II" 

'til: '04'''' '. ·'sOH- O.IOSH' ( It' = I. 

o ri---rf---ri--~f~"t--~f--~---P 
o )0 40 10 .0 100 I~O ,10 

NITROGEN APPLIED (Kg per he) 

Fig. 2 Ora'" rla"f r •• po" •• 0' wlr"'/.a '0 Nltrogln In 
(A) The fld., mangrove Ind 

• ItOK 5 

': 1"4 ... 2.·IN - 0·,,:. .. 1. (,l: a-Iu 

• ItOK 11 

Y: .~ .... 40 ' ~O"- 0-11 .. 1 I 1111. ::: \:\ l4il 

D "Oft,1I II-WAIII-:S-3-1-). fWAIIi! I I 
Y: 1134+14 ,0IM-0 ·1I"1. fA:: 0 ' 1:£ ) 

.b eb .'0 .to .\0 :to 

( B) S ••• on.", I"undl',d 1,.oel.l.d _wampe ., Rokupt. 
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~!!e9~!!_~e_e~~!e~e~~!' Phosphorus d.ficiency is the 
pr.domin.nt nutrition.l disorder of rice grown in the •••• on.lly 
inundated as.ociated m.norove swamp.. Performance of the rice 
crop In this ecology is Qanerally improved with the application 
of .uperpho.ph.te. Rica r.spon.a to tha application of rock 
pho.phate material. in tidal .angrove swamp. in the pa.t haye 
b •• n inconsi.tent. A trial wa. conducted to datermine the effi
ciency of different phosphorus fertilizer. and effact of inten
.ive phosphate applications on rice production in a •• ociated 
.. anoroy. swamps. 

AvaraQa orain yield of rice wa. hioher with tha appli
cation of sinole .uperphosphata than with rock pho.phata mata
rials (Tabl. 4). Min.rali.ation of phosphorus 1n rock pho.phate 
.ateri.l. t. comp.r.tivaly slow.r .nd may require .cidification 
in .om. in.tance. The 10no term u •• of rock pho.ph.t ••• t.ri.l. 
may be b.n.ficial for rica production in the .s.oci.t.d •• noroy • 
• wamp. 

Tabla 41 Grain yield (kO/h.) showing response of rice to saurce 
of pho.phorus in the ••• ociat.d manQrov •• wamp. 

Grain yi.ld/phosphorus - P2C~ applied (kQ/h~} 

Sourc. of 
pho.phorus 

T.ib. rock phosphate 
Hatam rock phosphate 
SinOl •• up.rphosphate 
H.an 

Control - without phosphorus 

40 

3741 
3104 
3263 
3403 

80 

3182 
2362 
4023 
3189 

2804 

120 

2800 
2682 
40:54 
3179 

3274 
2716 
3780 

C.v .. X 
L.S.O. 
L.D.S. 
L.S.D. 

24 . 1 
0.0:5. for comparison of control with other tr.atment m.an. 650.6 
O.OS. for comparison between sources of pho.phorus 779.9 
O.OS. for comparison bRtween level& of phosphorus 779.B 

fj!!~t1g~~_gf._~~g!.!.!_£r:!222!.n9_en_r..!.£~_e~9g~stL9nl Effec:t. 
of different met hods of Az ol16 croppinQ on rice product i on were 
evaluat.d in the •• sociated fiwamp at Rokupr in the l •• t cropping 
•••• on. 



- 51 -

Azalia cultivation wa. equally effective a. ur.a - N in 
iMproving grain yield of rice (Tabl. ~). Under good water con
trol (~-10cm water levels' and initial low level of Azalia inocu
lation (400g gr. wt./m2) tillering of the rice wa. not re.tricted 
in the Azalia dual crop culture. 

Table~. So •• yield component., orain yield and weed infe.tation 
of rice (variety ROK 11) cultivated with Azalia or urea 
- N in the .ssaciated mangrove swamp at Rakupr. 

------------------------
Tre.tment. Av~;:~~---;:~;~~;---~;;~;~;;--7~~~----~;:~---~;~-:;;~ 

tillers' weight sterility grAin grain weight 
plAnt (g) (X) wt. (g) yield (g/m2) __________________________ (kg/ha) 

-------------------------------------------------
Without N or AzaliA B 1.9 9 22.~ 1812 
Urea N - 40 kO per h. 11 2.2 12 2~.~ 3046 ~~.: 
Azolla Monocrop 10 2.3 9 27.4 2983 • 
Azalia dUAl crap 10 2.3 8 26.4 304~ 7~:: 
------------------------ -
~:~:D~ O.O~ 1~:~-----~g:~---------;;:~-----;:~---:~~:~---:~:~---

Gro~th of Azalla w •• le •• rapid when intercropped with 
rice than when ;rown a. A monocrap. However, the farmer practice 
under dUAl cropping w.. beneficial .nd m.y be de.irable in 
reducing we.d inf •• tation of .wamp rice. Thi. i. consistent with 
re.ults obtained in the p •• t and may have con.iderable 
implication. for reducing labour u •• in control of weeds 1n rice. 

~gmQl@m~ot~~~_y~~_gf_e!g!!~_~D~_~bRml~e!_olt~gg.DI A 
trial w •• e.tablished in the .ssociat.d mangrove .wamp at Rakupr 
to evaluate rice r •• ponse to complementary u.e of Azolla and 
ehe.ical source. of nitrogen and to determine the trend in sail 
fertility under intensive cropping of Azall • • 

Grain yield data tn the .econd cropping •••• on of th. 
trial .hawed an incr ••• ing re.pon.e to nitrogen, irr •• pective of 
the method of Azalia croppin; (T.bl. b). Rice gratn yield was 
signifiCAntly hiQher in the Azall. manacrap than yields from 
ather m.thad. of Azcl14 cropping~ Monocrapping Azalla, without 
suppl.mental nitrogen, WAS a. effective a. applying 40-bO kO/h. 
of ur •• - N in increauing grain yield. The highe.t yield w •• 
obtained by Gupp lementinQ the AzalIa manoerap with bO kQ N 
per/ha. 
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Table 61 Gr.in yield (kO/h.) of ROK 11 shawinQ r.span.e ta 
COMpleMentary use af Azoll •• nd Miner.l nitraQ.n in the 
•• soci.ted manorove swamp .t Rakupr. 

Azall. 
cultivation 

Without 
r1anacrop 
Intercrop 
He.n 

• B.2 

o 20 40 60 

3008 3797 4319 4413 3884 
3982 469~ 4772 ~~22 4743 
3447 3~48 4~77 4~56 4094 
----~-~~-~----~----~------~~~~-----~--------3497 4013 4556 4676 

c.v. X 
L .. 8 .. D .. 
L.B .. D. 
L.S.D. 

O.O~ for comp.rison batw.en twa treatment me.n. • ~81.1 
0.05 for comp.ri50n betw •• n two Azall. cultivation - 394.9 
0.05 for comp.rison betw.en two nitrooen me.ns - 456 .0 

B~.1~~~t_~ft~~~_g!_~ls~_U~~~_~ee11s~~lgnl Rice Qrawth 
.nd r •• pons. to nitro~.n ia constr.ined by iron and .luminiuM in 
the highly l.ached .olls (Sulftc Trop.quept) on the •••• on.lly 
inundated, tid.l limit of the man;rove sw.mp caten •• 

Ev.luation of crop performance in the s.cond •••• on 
after husk .pplicAtion showed that rice gr.in yield w.. 0.6 
tons/ha higher on the Aver.oa, with sail .mendment <significant 
at the :SX l.vel) in comparison to the tre.tment without husk .. 
Rice grain yield r •• ponss to appli.d nitrog.n continued to be 
siQnificantly affected by the soil am.ndm.nt in the .econd •••• on 
after applic.tion. 

I~prov.ment in crop performance with incorpor.tion of 
rice husk may be attributable to an improvement in the availabi
lity .nd uptake of nutriRnta particularly nitrogen by the crop. 

Th. hiOh content of Silicon probably .ccounts far the 
r •• pons. of tha crop to high level. of nitroQan (1 20 kQ p.r h.> 
tn the husk tr.ated plot.~ 

Availability And uptake of phosphorus wa. .lao 
expected to improve as ~ resul t of d.cr •••• d P fiKaticn in tha 
.011 amend.d with ric. hu.k. 
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R •••• rch Activitie. of the •••• on covered .tudt.. on 
population, bioloGY and .coloOY of the m.jor p •• t., crop 10 •• 
•••••••• nt on the k.y .nd pot.ntiAl pe.t. and the d.v.lopment And 
t •• ting of .lternative pest control p.ckaoe./monitoring sy.tems 
for the major pe.t. in the m.ngrove .w.mp rice ecoloQY. 

s!!@£t_g!_~!~1~t~_!Q2_£[ge_g~Q!tt~_gQ_~~~2_g[9~!U 
eQg_~t~~ g~!!Q_~!@!~' In the trial to test the eff.ctivene •• of 
twa ric. vAri.ties grown At three densities in checking weed 
growth and improving grAin yield, RQK 5 produced hioher grain 
yi.ld than ROK 10 at .11 den.iti •• tried (16, 25, 33 hill./m2). 
At 2S hill./m2 (20cm K 20cm) crop d.nsi-ty, grain yi.ld wa. 
optiMi.ed in both varieti ••• 

g!!!£t_g!_Y![1!t1!!_!n2_~!!g1ng_m!~ngg~_gQ_~!~g 
QCg~tb_.Qg_~i@~g_g!_~t£RI The trial conduct.d comp.red five 
•• dium dur.tion vari.ti •• (135-155 d.y.) und.r thra. weading 
raoi.e. in the •• sociated mangrove sw.mp. The w.edino regi.e. 
did not effectively control w.ed orowth (Tabl.7). However, in 
comp.rison with the unwe.ded (control) plot, weedino twice 
produced .ionificantly highar or.in yi.ld. of ric •• 

Le.f .re. indeM (LAl) ranged from 0.45 in Pankaj 
to 0.34 in RD 15 indic.tino differenc •• in canopy caver of the 
vari.ti.. te.ted. V.riety WAR 1 w •• more competitive aoainst 
weed. than the other v.rietie. in the trial. Difference. i n 
grain yield of the rica varieties presumably reflect inherent 
diff.rence. in the yi.ld attribute. of the varieti •• t •• ted. 

CulturAl control method. for weed. in rice 
ci.lly in the a •• ociated mAngrove swamps are by fAr the 
attr.ctive AlternAtive to herbicide., and are 1e •• h.z.rdous 
the enVironment, aquAtic and human life. 
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Tabl. 71 Effect of 5 medium duration varieties and 3 weeding 
regim •• on w.ed control and grain yield in an 

IIAri.tt •• 

RD lS 
WAR 1 
ROI( S 
I(au 2039 
Pankaj 

••• oci.ted manQrove .wamp. 

WEEDING REGIMES 

No w •• dinO 
---------_ ..... _--
Dry 
w.ed 
weioht 
(0/1112' 

3.7 
0.7 
2.9 
:S.9 
4. l 

Grain 
yield 
(ko/ha) 

2992 
3141 
2414 
2369 
1965 

One h.andweedi.no 
At 21 OAT 

--------------Dry 
w.ed 
w.i.Qht 
(0/1112) 

2.2 
1.9 
S.9 
6.0 
2.B 

Gr.in 
yi.eld 
(kO/h.) 

2924 
317:!i 
2595 
2879 
2627 

Two hAndweedtno 
21 end 30 DAT 

--------------Drv 
w •• d 
weight 
(o/m2) 

1.7 
2.3 
:i.0 
2.1 
3 . 2 

Gr.in 
yi.ld 
(kO/hA) 

3211 
3416 
3:517 
3271 
3200 

.at 
H.An 

------------Dry 
w •• d 
.... tOht. 
(;/1112) 

2.S 
l.b 
4.6 
4.0 
3.4 

Grain 
yi.ld 
(ko/ha 

2972 
3244 
2842 
2839 
2:564 

L.S.D. O.OS for compAri.on betw •• n t ... o tr •• tment ",ean •• Weed .... iOht • 3.9NS 0'.2 
Yield - 77!'S kg/he 

L.S.D. O.OS for cOlllpari.an between two w.eding reoim •• ", •• n •• W.ed 
weioht - I.SNS 0/.2 
Yi.ld • 346 kg/ha 

C. II. n.) Yield - 16.0, 

---------------------------------------~----------------------------------------

~!f@Et_9!_~~~gttng_@~t!Qtt~nm~nt_m@tng~~_gQ_~~~~ 
g~g~tQ_@Q~_g~~tn_~L@tQ_gf-~LS~: The trial evaluated brOAdcAst of 
unger-minated and pregerminated seeds; direct seed dril1in~ and 
trans-planting of 4, 6 and 8 week old seedlings. 

The results of this trial showed a similar trend 
with those of the 1985 season. There were no significant diffe
rences among treatments for weed count and dry weed weight. The 
rice grain yields of transplanted 4, 6 and a week old seedlings 
were 1799, 2361 and 2066 kg/ha respectively as compared to the 
yield of 1565 kg/ha for ungerminated seed broadcast, 1532 kg/ha 
for pregerminated seed broadcast and 1620 kg/ha for direct drill 
seeded rice. 
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Direct .e.ding in the a •• ociated mangrove .wamp 
cuts dawn on eMp.nsive labour n.eded for transplanting_ The 
r •• ults furth.r .how that there is no need to tran.plant s.edling 
alder than 4 week. in the a •• ociat.d mangrove .waMps where the 
crop i. nat prone to crab or fi.h damave. 

~!!~5~_g!_S~!t!~!1!eo_~o~_~~~~!og_m!1beg!_eD_~!!9 
S9Qt~e! !D9_g~!!D_~!~!9_gf_~i~!1 Past field .urvey. of weeds 
have e.tablished that w •• d flora in the a •• octated mangrove .wamp 
wa. similar in Sierra Leone and Guin.a. Therefore, an evaluation 
of cultivation and weeding method on rice yield w.. undert.ken 
this •••• on in the Coyah ragion of Guinea. Handweeding tr.at
•• nt. produced higher yield. than the no weeding contral (Table 
8). The m.chanical cultivation treatment. produced high.r yields 
of rice than manu. I cultiv.tion treatment. und.r all weeding 
method.. Yield incr ••••• wer. 15, 10, and 17 perc.nt re.pectiv.
lYe 

The re.ult. of Guinea confirmed the findings in 
Sierra L.one that mech.nical cultivation i •• uperior to manual 
cultivation in suppre •• ing weed growth and increasing rice vr.in 
yield. in the a •• ociated m.ngrove swamps. 

Chemic.l weed control 
--------~----~-------

ecemt~tog_h!C~tstg!.1 The h.rbicid •• Tam.riz, Arazin D 
.nd e ••• gr.n PL2, wer. te.t.d along with Stam F34T, the loc.l 
.t.ndard h.rbicide. The highest gratn yield of 3454 kg/h. w •• 
obtained with Tamariz .pplied at the rate of 10 l/ha 10 days 
after transpl.nting (OAT). PL2 applied at the rate of 6 l/ha 
10DAT gave grain yield of 3321 kg/ha. With an .dditional hand
weeding gratn yield incre ••• d. 

Studi.. were c.rried out on the incidence of ric. 
n.matode di...... in the m.n~rov •• WAmp rice ecaloQY and rice 
yellow mottle virus (RVMV). An lnteorated control p.ck.~. for 
rica brown spot dise.sR w •• formulated and te.ted far the fir. t 
tim •• 

8!'~!!_Q!m!~Qq!!_q!.!.!!!!.!!!.: The ·whit.e tip' n.",atode 
eAu.ed by eQU@l@Q~hglQ@~_9@ •• @~i h •• baan previously reported 
occurring in mangrove swamp rice fiulds in some parts of Sierra 
Leona, in the Sambia, Guine. and Guinea Bis.au. A trial w •• 
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cArri.d out to verify and •••••• the incidence of the.. ri cft 
pathogen. in mangrove .wamps at Rokupr and to facilitat. the 
d.v.lopment of an Appropriate control .trateoy. Twelve recommen
ded and promi.ing m.ngrove swamp rice varieti •• were te.ted and 
re.ults obtained from CIP confir~ed that only the ' whi te tip ' 
nematod., e~_e!!!!~i infected the .ampl ••• 

The number of n.matod •• from 100 grain .ample. ranged 
from 0 on aantang to 4~ on ROK 5 in •• ed .ampl •• obt.ined from ~n 
••• ociat.d mangrove swamp rice .t Rokupr, a rang. of 22 on ROK 8 
to 1~2 on ROK 5 w.s obtained in .ampl •• from a tidal mangrove 
.wamp at the .ame site. On the average, nematode infe.tation wa. 
2.~ time. high.r on the tidal mangrove swamps than in a.soci.ted 
.wamps. Symptoms of presumptive 'ufra ' were ob •• rv.d on Si M 
variatt •• , namely Rohyb 15-WAR-3-3-8-2 (WAR I), ROK 5, ROK 7 , 
ROK 8, ROK 9, and SR 26. The symptoms ware invariably eMpr •••• d a. partial eM.artion of affected panicl •• or complete f.ilure of 
panicle to emerge with r.sultant rotting within the l eaf .heath. 
Sheath rot .ymptom. probably caused by §!~g~!!~!~~_9CX~!! w.re 
.1.0 often ob.erved on affected plants. 

B!E~_~!!!g~_ma~~l!_~t~~!_dl~!~!~_!BY~~ll This i. • 
potential di.eAse problem of lowland ricc. Mo.t of the recomm.n~ 
dad and promi.ing m.ngrove swamp rica v.rieti •• i n Sierra Laona 
h.ve b.en ~ound to be .uscept ible. Inv •• tiQation. continued thi~ 
•••• on to ob •• rve the behaviour of 22 resi.t.nt .nd/or tol . r Ant 
rice .cc ••• iona Artificially inocul.ted with RYHV undar incre.m
ing lavals of nitrogen ~ 

Nitrogen application did not affect the •• v.r ity of 
virus on upland rice v.rieti •• t •• ted. At laval. abova 40 kQ 
N/hA, t he virus produced severe mottling in the mangrove swamp 
variatt.. te.ted except WAR 36-40- 4- 2, WAR 39-50-2-3 which pro
duced •• vare mottlinQ at 60 kg NIh.. Some trAditional var iqtie~ 
produced mild mottling even at 80 kg N/ha lavel • • uch as AnQk.t& ~ 
Kpenyei (Rad) 191. All the upland varieti •• te.ted produc~d 

mild mottl!n; at 0 - 80 kg Nlha lev.l • • 
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Table 81 Effect of cultivation and weedino method. on weed 
control and rice orain yield of Rohyb 6 in an 
a •• ociated mangrove swamp in Cayah. Guin.a 

~l _dt" t. ..... UUon .. t ,,_ 
"-"_leal .. 4Ut p_" UU.r 

On. """d ..... U ... Q 
.. t. :u DAT 

T_ " .... d .... dlnQ 
et :u DAT AND :U DAT 

W •• d VI.ld W •• d Vi.ld W •• d VI.ld 
""",n't/.2 (ItO/h.) c"""'t/.2 '1<0/1'1.' c .... nl/.2 'kO/".) 

41 
17 

42 

:502:5 
:51100 

41 
23 

28 
2:5 

:5413 32 :57.3 27 '''lS 

"".n 
W •• d YI.ld 
cnunt/.Z «kO/h b l 

39 
28 

----------------------'-------------------------------------------------------------------
L. •• D. O.~ far c~,,'.on of t-a tr •• t •• nt •• 6ft •• W •• d count. • 11/.2, Vi.ld • IO:!1 kO'"'' 

L. •• D. 0.05 for co.p.,.'aon of t .. a ~ •• dlnQ •• thode ......... W •• d count· 8/.2, y •• ld • 7"" ka'h. 
L. •• D. O.~ for coap..,-t.en of r:uIU .... Uon •• U,gd ..... 1'1 •• W •• d co .. ..,t • ".2, V,.ld. '07 I<QlllA 

Co 101. (". _ad ,,_t • :U.3, 

OAT. D.ys after transplantinQ 

Rice brown spot disease (~~lminthg~Qg~i~~_Q~~~2~)cau$ed 
by ~g~Dl!gQgi~~_m!~~e~!n~! is a key di&ease in mangrove swamp 
rice ecology. Significant losses in grain yield due to the 
path09 Rn have also been recorded on transplanted rice in Slerra 
Leone and Guinea. Two treatments, namely, (a) early transplant
ing in July, and (b) early transplanting in July followed by 
fun9icida application at the flowering/milk stage of rice growth: 
De5ignated integrated control packages ware compared, uSlny the 
fungicida, Benlate (Benomyl) and Kocide 101 applied as a mixture 
at 1.0 kg •• i/ha . 

The 
rice compared 
application. 
package plots 

integrated control package yielded 3614 kg/ha of 
to 3233 kg/ha in the treatment without fungicide 
Brown spot severity in the integrated contro l 
was 4.8 percent leaf area damaged on the aver age 
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compared to ~.2 perc.nt in the plot. with no funoicide traatment ~ 
Incid.nc. of other di •••••• and in •• ct p •• ta w.. negiioible At 
this .it.. The int.or.ted control pack.o. incr •••• d orain yi.ld 
by 11.B percent indicating the sup.riority of int.orated control 
in this trial. 

§t!m_~2~~~_~tt@£K_ln_tQ~_yei@ng_Cl~~_nYC!~C~1 In • 
pr.ll~inary .urvey of •• tabli.h.d upl.nd ric. nur •• ri.. around 
Rokupr it wa. ob.erv.d that crop inf •• tation by ~!ll!ren! in th. 
60 day-old nur.ery wa. high.r than inf •• tation tn the 42 day-old 
nur •• ry. No t!!!.!.!Ce.U! larva. w.r. found in ric. s •• dlinQ_ 
.ampl.d from 30 d.y-old nur •• ri... §~!!ml! .p. .nd Q12Q!t! sp. 
al.o attack.d the ric. crop ••• arly •• the nur.ery .tao.. When 
confirmed, th... finding. wOIJld facilit.te the determination of 
an .ppropriate timing of control mea.ur ••• 

Bts@_~C2e_tn!~~t@tlgQ_~~_~!!1@cQQ!1 Previous .tudi~. 
have .hown ~L_!~e~c~t~i!! moth. to occur throughout the y •• r in 
• bimodal distribution with a low pe.k in May .nd a high p •• k i n 
Nov.mb.r. Intansiv. fi.ld studies undertaken this •••• on h&VR 
indicated that ovipo.ition eNtended up to the heading .taOR of 
the ric. crop.. Highe.t number of ~!!!!ret!.! ego batch.. ware 
collected at late booting to h.ading .taoe. of the ric. crop (1 7-
18 we.k •• fter tran.planting). At the till.ring .t.g., the .OOA 
w.r. conc.aled in a foliar .nvelope on the central 1.af. At 
booting to heading stag •• , the ag05 were found on the open l •• f 
with no folla1 envelop.. No eog. w.re found on the ric. crop 
during milk to mature .tao. (Fiour. 3). a.ner_Ily, the lower 
internod •• were preferrRd for fe.ding by dev.loping larva •• 
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~~-J~~~~-r~~~~&~IU-I~2~13~~'4~1~~~'7~1~8~I~Q~2~O-2~1~2~2~2~32~ 
Weeks after transplanting 

Flg.3 MaUarpha .eparate"a egg oviposition In the rlee erop 

The nu~b.r of para.itoid. emerging from field col l ected 
larva. reared in the laboratory and from field ob.er vations 
indicated that larval para.itism was hiQh •• t b.tw •• n 10 a nd 18 
we.k. after transplanting. Tht. period coincided with p •• k ~!= 
!!!~~n! oviposi t ion in the field, • coincid.nce wh ich mAy e nhanc. 
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effectt va pArAsi t .t sm of subsequent em.roi no ~!._!!e!~!~!!!.! 1 a,·~·· 
v... Up to 30 percent parasiti.m "AS recorded 1n the field. 
eb:~!l~r.et.gm!_!!!!Jgr Brues. "AS t.he mo.t. prev.lent parAsitoid 
follow.d by ~~ntHcl~_£C!~~lE!e~t (Morl.y). 

§~ntu~!t!_!Qg_!!~ig_t~!t!QQ_Q!_~!il!Ceb!_~~~_eb~cgmgu~I 
Synth •• i. and field testinQ of the femAle .ew pheromona of ~~_W~= 
Q!c.e~!!!l! continued. The pheromone h •• b.en found to contain 
three clo.ely rel.ted .lcohols. 

Two of the alcohol component. (II OH and III OH) w.re 
found to b ••••• ntiAI for attractancy. The third Alcohol compo
nent (I OH) h •• not b.en found to be effective in the attrAction 
of ~.l. moth. in the ratios t •• ted. The optimum ratio for th. 
binary miKture w •• found t.o be approKim,at.ly 1011 II QH to III OH 
(Table 9). 

T.bla 9. Comparison of four pheromone binary miKtur •• of II 
QH and III OH in attracting male ~!!!!reb! moths 

--------------------------------------------------------
I 

o 
o 
o 
o 

OH II OH 

97.5 
95.0 
90.0 
90.0 

III OH 

2.5 
:5.0 

10.0 
20.0 

H ... n 
Moth c atch 

7.7S&b 
10.75. 
10.:50a 
5.25 b 

H.ans followed by the a&me l.tter in the column are not 
.1Qnif1cantly different .t OMRT .05 

All lures te.t.d appeared to dacreA5e in a ttractancy 
over the fir.t w •• k of eKposure in the field. pos.ibly due to the 
effect of r.l •••• rAte from the rubber •• pta. 

~gnl~gttQg_gf_~~l!!t~n!_~~_eb~~emgu~1 The rAtio of 
3'011 blends of I, II, and III alcohol c.omponents of ~~_~@e~~~t@= 
ll~ .eK pheromona identified la.t year WAS used thi. • ••• on to 
monitor ~L_~~e!t!t~!!! population fluctuations around Rokupr for 
the first tim. . Hoth catch.s made by the pheromona traps com
pared favorably with thoae CAught by liQht traps inst.lled around 
Rokupr (Table 10). 
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Tabl. 10. Comparison of mal. ~!!!!~2b!_~~e!~!~!!!! math catches 
by pheroman. and liQht trap. installed in rice fi.ld • 
• round Rokupr (August - D.cemb.r, 1986). 

19/9/86 119186 
2/9/86 1519/86 

16/9/96 29/9/96 
30/9/96 13/10/86 
14/10/96 27/10/86 
28/10/96 10/11/86 
11/11/86 24/11/86 
25/11/86 8112186 
9/12/86 22/12/86 

8 
15 
10 
29 

14 

1 

Electricity 
powered 

8 
8 
1 

16 
21 
14 
89 

• Indicates no data obtained during the p.riod 
11 • Tot.l of 5 traps·.t on. sit. 

Synthetic 
pheromone 11 

8 
2 
4 

11 
10 
12 
17 
17 

B 

SiM improved ric. variatia. wara ••••••• d fro. Qrain 
yiald 10 •••• attribut.ble to in.ect pe.t. at Rokupr Station under 
four l.vel. of manaQament. aan.rally, grain yi.ld 10 •• in the 
fertiliz.d crop wa. low.r th.n tn the unf.rtiliz.d crop eMc.pt 
for ROK 5 and WAR 1. A. much a. 19.3 p.rc.nt yi.ld los. wa. 
observed for ROK 10 under unfertiliz.d condition., a lev.l which 
could be alarming consid.ring the farmer.' pre •• nt weak t.chnolo
gy-

WAR 1, Rohyb 4-WAR-1-3-B-2, and Rok 5 (147-155 day.) 
w.re 1 ••• tolerant to stem borer attack than Rohyb 6-WAR-6-2-B-2, 
Kuatik Kundur and ROK 10 that w.r. of longer duration (165-.190 
days). In.ecticidal protection of the crop in the field .lone 
usinQ carbofuran incr •• ged 9rain yield nearly as well a. applying 
40kQ N/ha. When the crop w •• protected in the fi.ld .nd at the 
•• m. time fertilized, grain yield w •• incr •••• d by about 40 
percent. This •• tablishes a b •• i. for considering the inclusion 
of an in.ect paBt protection m ••• ure alon9.ide A fertilization 
package developed for the farmer. 
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Field trials in the past had identified agronomic prac
tic.. and other form. of control measure. which tended to mini
mize p •• t damage to the rice crop. An integrated past management 
(IPM) package for the control pf crabs formulated out of these 
findings at Rokupr was tried for the first time this season. 

Preliminary results indicated that the IPM packag. 
(vigorous seedlings - fertilized in the nur.ery, clos. transplan
ting - 32 hills/m2, SiM seedlings/hill) was .ignificantlv better 
than the farmers' standard practice (weak •• edlings-no nursery 
fertiliza-tion, wide spacing-16 hill./m 2, 16 seedlings/hill) in 
minimizing crab damage under both fertilized and unfertilized 
field .ituations (Table 11). The IPM packag_ incr •••• d grain 
yield in the improved variety ROK 10 bV 272 and 205 percent under 
fertiliz.d and unfertilized field situations respectively at 
Kagbanha, a site prone to severe crab infestation on the Scarcies 
estuAry. 

Table 11. Comparison of a prototype IPM strategy with farmers' 
.tandard practice for control of crabs under two levels 
of management at two locations along the Great Scarcie. 
tidal swamps in northwe.t Sterra Leone. 

IPH 
F.,. •• ,. •• 
Pr.cUc. 

LSD .05 

I< ••• irie 
KAgbAnhA 

!$!!!!t:l!! 
f!r:UUnc. 
Wit.h Without 

36.0 43.0 

63.3 

8.2 
5.4 

!!;!Q!i!!QQ! 
f~!:U.l1ur: 

Wtth "Iithout 

47.9 52.0 

66.2 72.0 

~!!lir:1!! ~!g2!Qbf 
!1(~11il~~ !'(ti11!!~ 

Wtth Wtthout WLth Without 

2940 22:50 IlbB 

314 

310 
480 

325 
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Th. objective of the TechnoloQY A ••••• m.nt and Transfer 
(TAT) proQram is to identify constraint. that limit rice 
,roduction in the manQrov •• wamps and d.v.lop technoloQi.. to 
lolve tho.e constraints. In 1986, con.tr~int identification 
Itudie., on farm verification (researcher - manaQed), adaptive 
(farmer-manaQed) trials .nd on-farm demonstration. were conducted . 
Some s •• d eMchanQe proQram activities wer. al.o carri.d aut. 

§9S!2=!Sgn2ml~_Q!!~!!n!_!~~g!!!1 The majer .ecio-eco
~o.ic factors determined were labour di.tribution, income and 
farm prices for two repr •• entative villag.s, Kibela and KaleM. in 
~h. Bake and Boffa di.trict. of Guine •• 

k!~9~t_~1~~~1~~~le~1 Two labour peak. in the Kibela 
area were identified (Figure 4). The first peak in Harch coin
cided with the period of harvesting and thrashing_ Tha second 
peak 1n S.ptember coincided with ridge construction/ploughing, 
nur •• ry practic.s and transplanting on the main rice fields. 

At KalaKe, labour utilization reached it. peak in 
September (122 man days/month) ~hen ridge construction and 
transplanting w.re most intensive. 
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Figur. 4. Av.rag. labour Dl.trlbutian an FarM Activit1 •• 1n 
Kibala (Bak. di.trict) and KaleM. (Baffa dl.trict), 
Guin.a. 
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Flg·4 AYerage Labour dlatributlon on farm actlYltle. In Klbola (Boke 
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Givan the low .dult memb.rship of hous.hold. in the two 
are •• (four an t h e Aver age) the hiQh labaur de.and at the p.ak of 
farminQ oper ations s ugoe.ts that farm eMpansion would b. diff i 
cult. New techno logy should therefor. focus on incr •••• of 
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paddy per unit are. of land. This could be achieved by the u •• 
of improved varietie., fertilizer application. and appropri.te 
crop protection me •• ure. as h •• already be.n shown in the compo
nent research. Possibility of mechanization in thre.hin; .nd 
winnowing could ba considered to reduce demand on labour during 
peak periods. However, mechanical ploughing may be difficult to 
implement because of the ridge system of cultivation. 

§~g~!_~n~Qm!: Farmars in Kibol. received their highe.t 
income CGF13,194 - 15,595) in April-June from the .ala of rice 
grown on the main field. and from oranges. Sale of rice from 
the periphery of the main field. in December boo. ted inCOMe 
.lightly. Income tended to be very low (SF Bb9-2,797) 1n the 
periods January-February and September -October, pr.ceding rice 
harv •• t. The a~pendtture level at Kibola wa. also highe.t in 
April, the peak income period, when higher .a1e. of farm produce 
t.nded to influence higher .pending, including debt payments. 

Farmers i~ K.le~e receiv.d their highe.t income 
(GF 10,090 - 14,952) in January-February from the .ale of ric _ _ 
The .ale of other agricultural produce boosted income slightl y 
(SF 7,807) in October. The highe.t expenditure far Kalexe occur
red in, September when labour u.e in rice farming wa. mo.t inten
.ive. Despite a generally higher income of farmers at KaleHa 
compared with Kibola, the net income flow at KaleMe wa. con.is
tently lower becau.e of hiQher eMpenditur ••• 

The low level of income at Kibola 
nece •• itates the uae of low input technoloQi.. for 
rice production. 

and Kalex. 
inc:rea.inQ 

8!~!_e[ts!_!n_~~!_~9~~!~9!!!_~!!~~!£~!_9!_§~!n!~1 Thw 
pric. of milled rice at Kalexe wa. at its lowest, GF 2,120 per 
"e.tagon U (12 kg), during the harve.at period in November
December. The price of rice per .staQon ro.e to GF 2,400 in 
January-March and furth.r up to GF 3,600 in April-July when rice 
wa. very scarces Th. price wa. d.pr •••• d to GF 2.360 per •• tagon 
during August-October when other aQricultural crop., e.g. swe.t 
potatoe., millet, yam. and cocoyama were harve.ted. 

In kibola, milled rice price wa •• t it. minimum (GF 
2,200-2,600 per .stagon) in March-April and October-November when 
harve.tinQ and threshing operations had .tarted. The price of 
rice tended to be high (GF 3,600) in AUQuat, when produc. wa. 
mostly in the hands of traders. 

It wa5 
rice at periods of 
adequate storage 
compelling farmer~ 

observed that most farmers tend to sell their 
low pric... This may be due partly to lack oi 
facilities and/or low lavels of income t 

to place their crop in the market imm.dlately 
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after harv •• t ing_ Government intervention may be n •• ded to 
••• 1.t the far.era. Thia cDuld include the fallowing. ea ) 
farmation of cooperative marketi.ng .ocietie. to ahare the u.e of 
modern .toraQ. facilities (b) pric:. guarant.... and (c) c:a.h 
cracH t. 

~£~!~i~_I~t!!!1 Eight •• n premi.ing varieti •• /advanc.d 
I1ne. wer. te.ted in thr •••• ts of medium and lang duration 
farmer.· field trial. (FFTs). The trials were conducted.t 35 
location. in Sierra Leone (13), Tha aambia (6) and Guin.a Cb). 

~!~!~~_~~~!~!eQ (120-1~~ days', Average Qraln yield 
par location varied from 2622 kQ/ha at Samu, ... alt affacted lIitll 
in Southarn Si.rra L.ane, to 3127 ko/ha at Sanfoni. 1n Guin... A 
new advanced line, WAR ~2-Je4-3-2, Qav. an avaraQ. oral n yield of 
3450 kg/ha Qutyleldino bath WAR 1 and ROK 5 undar •• 11n. And nan
aaline condit ion.. WAR 1 gAve an averAQe orain yield of 3050 kg l 
hA. 

bema::;!~!:.!~!g!:! (155-1BO days) II In Siernll, l~.Dn." Guin •• 
and the Sambia, the thra. b •• t varieties wer. WAR 44-~O-4-1, WAR 
44-5-5-2 and WAR 44-5-1-3 with an averAg. grain yield af 2a99 , 
2716, and 2658 kg/hA, r •• p.ctiv.ly ~ WAR 44-5-5- 2 and WAR 44-50-
4-1 ware the tap vAri.tt.. in Tho GAmbia and in 81.rra 
Leona/Guin ••• respectively. 

In the •• cond catoQory of long dur.tion (180-200 days) 
triAl. t •• ted in SiorrA Leone, Guin •• And Th. Gambia, only H&unQ 
Nyo 824-92 out yielded CP 4 (check variety) with an averAge orAln 
yield of 3418 kQ/h&, while farmers' variatie. yielded 2109, 2661 
and 2825 kg/h, r •• peettv.ly in the •• m. countri ••• 

~~g!2~_~!g!_Bg~~n5!d_~!~!~~~ ![!!!! !e~!!ll Two •• t~ 
of AVT. were conducted in Sierra Leana, Guine. and Guin ... Bi •• a u. 

~!~!~m_~~~!~!e~1 In Sierra Leona and Guin •• -Bi •• ~u ~ 
averaoa Qr.in yiold of 1309 kQ/ha WAU obtained for S.mu, i n 
Southern Sierra Leone and 3646 kQ/ha for CAbQ~&nqu. in Southwrn 
Guinea-Bis •• u. On the AveraQa, Rohyb 4-WAR-1 -3-B-2 and WAR I 
were th. twa top varieti •• with grain yield of 3084 and 301 7 
kg/h. re.pactivaly. Days to maturity of th. t •• t .ntri M. Q V Q r 

different lOCAtions r-angad from 129 day. for IR 11248-9-2-2-2 a t 
C.bo~anque (Guin •• -Bi.s&u) to 150 day. for Rohyb 1-1 .t ~h. Ric~ 
R ••• arch Station in Rokupr, Sterr. Leone. 
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~2~g_~~~!~~g~1 Av.raoe grain yield ~a. 2816 kg/ha at 
S.ia~a (South.rn Sierra L.an.) and 4681 kO/h. H.n.ah (Guin.a)~ 
The ath.r locAtion .t Rokupr Rice R •••• rch Station O.v. an AV.
r.o. gr.tn yi.ld of 2924 k;/ha. A n.w advanced lin., WAR 39-17-
2-2, h.d the hiQhe.t average yield across the four loc.tion., 
~hl1. N.ang chock .nd WAR 24-21-3-2 which ranked fir.t .nd •• cond 
in 1985, w.re .iMth .nd •• cond, re.p.ctively this •••• an. Hay.m
ban 1 which h.d r.nk.d first for two cons.cutiv. • ••• on. .t 
Han.ah (Gutn.a) did nat p.rform •• w.ll in ather lOCAtions. It 
i. nat a. ~id.ly .dapt.d a. WAR 39-17-2-2, WAR 44-21-3-2 .nd 
Rohyb 6-2-8-2 which h.d rank.d .mong the top five v.rieti.. for 
three con.ecutiv ••••• on.. Th •• verao. numb.r of day. to m.turi
ty v.ri.d from 172 d.ys at H.ne.h (Guine.) to 190 days .t Rakupr, 
Si.rr. Leone. 

~!t~99~U_~U~_en2~eb2C~!_C@~egQ~1~~_~c!!l!1 EMten
sive testino of rice respon.eto nitrogen and pho.phorus fertili
zer. wa. undert.ken on farmers' fields in The Gambia .nd Guine. 
to evaluate ric. r •• pon.e to the combin.d .pplication of the 
nutri.nt. and to determine optl.um levels of fertiliz.r r.quir.
ment. 
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Figur. S. Ric. r •• pon •• to phosphorus with and without nitrog.n 
an farm.r.' fiald. in Th. Sambia and "Suin.a. 
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Application of both nutri.nta to rice improv.d grain 
yield significantly but the lev.l of r •• pons. to individual 
nutrients diff.rad markedly in the two countries (FiQure ~). In 
Th. Ga.bia, ric. grain yield respons. to phosphorus wa. lin.ar . 
Succes.iv. intervals of phosphorus produc.d significant incr ••••• 
in ric. Qrain yield. The addition of nitrog.n was not eff.ctive 
in improvinQ Qrain yield at lavela of phosphorus b.low 40kQ 
P20S/'na.. Thi. i. presum.ably a con •• qu.nce of the pr.vailing acid 
.ulph.t. conditions 1n the manQrov. sw.mp. of Th. G.mbi. under 
limited rainfall .and ahort p.riods of flooding_ Thus, the 
obs.rv.d r.spon.. to ni trog.n w'a. probabl y condi tioned by the 
l.v.l of phosphorus in the soli. 

In Guinea, ric. Qrain yield r •• pons. to pho.phoru. At 
40 kQ P2 Os /ha. wa. significant but application of .dditiorul l 
nitroQ.n w.. mer. .ff.ctiv. in incr ••• ing the grain yield o f 
ric.. The hiQh precipitation (2500-3000 mm) in Guin.a and 
prolonged soil submergence could .also account for the incr •••• in 
yield. Relative to the f.rmers' pr.ctice, incr..... in ri c. 
production of 38-92X and.42-68X were obtained with .pplic.tion o f 
the twa nutrients in The G.mbia and Guinea respectively_ Pho.-· 
phoru. w •• more important for m.ngrove swamp ric. production i n 
the G.mbi. than in Guin .... 

B!9!!!_~~t!~!1 The u •• of composted farm debris •• an 
.ltarnativ. to phosphorus for improving Azoll. Qrowth and the 
performance of ric. ~ultiv.tion with Azalia wer. • •••••• d on 
farmer.' fi.ld. in Sierra Leone and Guin ••• 

The a!g!!~_e!nQ!~~ Strain ADUL 138 showed ad.ptabil i t y 
to wid.-ranQinQ SWAmp conditions in Si.",·ra Leon .. and Guine.. An 
inoculum of 400g/m 2 of ADUL 139 yiltldad 1.712 kg/,,2 on .v.rag_ i n 
21 d.y.. Tho farm co~po.t (2ko/m£) provid.d • us.ful medium fer 
Azelia Qrowth. BiOMASS production of Azell. wa. high.r and Ie • • 
variable under cempoat (1802g/m2) than with the .pplication 0 1 
phosphorus (1678g/m ). 

Rice cultiVAted with Azalia on farmers ' fi.ld. produced 
similar grAi n yields of rice .s the application of 40 kg/h. o f 
urea-No This exceeded yields of the control plot. (40 kg 
P205/ ha; witho ut N or Azalla - 2089 kg/ha in Guinea And 977 kg/ h . 
in Sierra Leon e) by a margin of 44 percent and 68 percent in 
Guinea nd Sierra Leone re5pectively. Supplementing Azalia with 
20 kg/h. of ur •• -N and combination of AzelIa with compost 
incre.s.d gr.in yield of rice by 424 kg and 329 kg/h. t respecti
vely over c ultiVAtion of AzalIa in the Sierra L~one SWAmps . In 
Gu ine. th.s. t r e.tment& did not eff.ct any incr.as. i n t he gra i n 
yiald of rice . AzelIa suppressed weed growth. 
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The re.ult. indic.te that cultlv.tion af AzalIa ia 
f ••• ible .nd can be immens.ly banefici.l for rice production in 
inl.nd swamps. The difficulties encountered with w.ter control 
on farmer.' fields sU~Q •• t that the Azall. technoloQY may ba more 
appropriate for .wamps with affective w.ter centrol _vstem •• 
Therefore, characterization of swamps with potenti.l for AzalI A 
utili •• tion in rice cultivation .hould be an •••• ntt.l pre
requisite for implement.tion of Azalia technology. Criteria for 
•••••• ment of swamp. for Azoll. utiliZAtion mu.t include tn. 
period of availability and lavel of water flow, AVAilability o f 
nutrient., particul.rly of pho.phorus, .nd the .d.pt.bi.llty of 
Azalia .pecie./strain •• 

Q!.!!!!!~_!~r.~~!'!.!.!!!}S!!_!Qg_!!!g!}!.t.9r.!.t!!ill In 1986, the ma.t 
prevalent dis..... recorded on mangrove swamp rice in Siarra 
L.one, Gutn.a, Th. Sambi,a were brown .pat (~g£b!!ggg!y! m1~~~~!= 
O~I), le.f .nd neck bl •• t (e~~!~YIA~1._QC~~A~), l.af .cald (Bb~n= 
Ebg!e2C!Ym_2[~~!~). narrow brown leaf spot (~~~Eg~egCI9~~!~~), 
and 'dirty p.nicle' (di.colored grains). Brown l.af spot .nd 
gr.in di.color.tion syndrome were particularly .evere .t all 
site., high lavels of foli.l infection of brown spot were noted 
at Moribaia and Kib.nka in the short •••• on zane of the Bearci • • 
e.tu.ry. 'Dirty p.nicle' incidence wa. also high .t Horib.i., an 
are. prone to salinity. Di.e.se pr ••• ure w •• low in Guin •• and 
The S.mbia. However, in an .s.ociated sw.mp at Kob. CSuine.), 
symptom. presumably of rice aakana. di ••••• (§2~~@C~ll~EyJi~YCQ1 ) 
were obs.rv.d on direct .eed.d ric.. The .ffected ric. plants . 
showing eHc ••• ive elongation of internod •• , were randomly di.per
.ed in the field. Symptoms pr.sumably of 'whit. tip ' n.matode 
(eeG!!.!nSnQt~~!_~!!!!~i) dis.... were al.o found on f.rmers ' 
field. in The Sambia. 

Qc~lQ_Y1!lQ_~Q~~~~_eQ_E!cm!c!~_Et~!Q~1 An •••••• m.nt 
of Qrain yield loa. due to di •• ases on fArmers ' fields ~.s under
t.ken in Siarra Leone and Guinea in the l •• t croppinQ •••• on. 

Refiults obtained Ghowed 9.1 and 18.6 percent 10 •••• in 
QrAin yield due to prev. lent rice di.~ •• e. a t Rotifunk in Si erra 
Leon.and Donia in th~ Coyah region of Guine. respectively . Th.se 
lavals of grain yield lo •• e. were comparable to tho •• r.ccrd.d in 
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previous •••• on. in bath verific.ticn and .daptive f.rmer-field 
trial.. Brown .pot, leaf bla.t and le.f .mut were the prevalent 
foliar rice di.e •••• at bath site.. The r •• ult .upport. the 
cant.ntion that con.ider.ble yield 10 •••• can be incurred •• • 
r •• ult of the prevalence of p.thoo.n. 1n mangrove Gwamp culti
v.ted ric •• 

@!l!Q!!C!, .hort •••• on and Kychom, medium 
zon •• , w.r. 5elected along the Great Scarcie. River far 
of the follcwino technological packAge •• 

•••• on 
t •• tin; 

Improved v_riatia. WAR 1 (14~ day.>, 
2 (165 dav.) and traditional 
fert.ilizer. Improv.d .and traditional 
kQ N/ha of rice by inj.ction method. 

RohVb 6-WAR-6-2-B
variety without 
varieti •• plus 40 

In the Balans.ra zone, WAR 1 pluc ur •• outyi.lded the 
traditional variety by approKimatRly l.~ ton. per h.ctarR, .n 
incr •••• of 113 percent •. 

The new packaQ& incr •••• d n.t income over the traditio
n.l pr.ctice by LeS,058, .quiv.lent to approwiMat.ly 1.4 ton. of 
paddy. WAR 1 alone out yielded the ~r.dittan.l varletv by 21 and 
41 percent in 1983 and 1986 •••• on. r •• pectively_ Th. re.pcn •• 
of the traditional vari.tie. to urea injection re.ulted in • 
yield incr •••• of 44 parcent. 

In the Kychom zona, the pAckaQe of Rohyb 6 plus ur •• -N 
outyl.1d.d the traditional practice by approxim.tely 2 tons/hal 
equival.nt to an incr •••• of 108 percent. The attributabl. n.t 
benefit was approximately Le2,OOO/ha, equivalent to 149 tona/ha. 
of rice. The p.ckage of Rohyb 6 alone incra.cad rice production 
by a margin of 1 ton/ha, equivalent to LeJ,741 . The Application 
of ur •• -N to traditional v4rietiR5 cre.ted an .dditianal nat 
income of Le2,079. 

The result. of the 1986 trial. in Kychom and aalan •• ra 
indicated that WAR 1 could be more 5uited to the aal.ncera ar •• 
than Kychom. 

§~iQ!!: A package of WAR 1 plu. urea {40 kQ NIh.) by 
injection m.thod was tested in the KobAV& and Vattaya/Sonfonia 
%On.5 of Conakry r~glon . Thi. pAckAg_ outyieldad the trAdition. l 
prActice by 143 kg/ha (S2 Y.> and 493 kg/h. (29%) r •• p.~ttv.ly. 
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additionAl n&t revenu •• ware OF 29,760 and SF 
the oen_rallv law yields of rica in the K.beya 
the performance of the new pAckaoe WA. an 
tradition.l practice. 

The pack.Qe of Rohyb 6 plus urea by injection mat hod 
te.ted .t Vattay&/Sonfoni. in the Con.krv r.9ion g.ve yield 
incr •••• of 954 ko/he (43Y.), with an additional net banefit of GF 
44,820, And 902 kQ/ha (51 X) with incre ••• d net benefit of GF 
41,700 in the KobaVA zane. In the Coyah Area, the .ame packAQft 
out yielded the traditional practice by 937 kO/h. (4B~), oivino an 
added net revenue of SF 43.BOOc It i. noteworthy that yield oaps 
betwe.n the packao_ of Rohyb 6 plUG urea and the traditional 
practice were .i~il~r in &11 the .rea. where the pack.o- w •• 
te.tad. 

In the tr •• tments whare no N w.. applied WAR 1 
aut yielded the traditional vart.tie. by • m.roin of 17-27 
percent, .ver.g ino 300-384 kg/h.. The Rohyb 6 pack.o_ outyialded 
the tr.ditional varieti •• in the range of 16-34 percent or 309-
621 kQ/ha. Ur •• alan. gave incr ••••• b.twe.n 295 kQ/h. And 1024 
kQ/ha, i .• 17-59 p.rc.nt~ 

WAR 1 h ••• hown conaiderabl. promi •• in improving rice 
prDduction in the Adaptiva trial. in Guine. over the la.t two 
•••• an •• 

!n~_~~m~t~t 
N"jain SanJA1, 

The Adaptive trial. were c.rri.d out At 
Sarakund_, JArenQ, Pakaliba and Bur.nQ 

The packaQ. WAR 1 plus ur •• yi.ld.d 14 percDnt or 324 
kg /h. above the traditional practice. This g.ve an additional 
net p r ofit of D.115. The packago of Rohyb 6 plus urea Qutyi.lded 
the traditional practica by • margin of 800 kQ/ha (29X ) , 
producing an additional net ben.fit of D.697. 

In Starr. Leon~ 397 farmer. participated in fi~ld day. 
organi%.d by the North Western Integrated Agricultural Develop
ment Pro ject (NWIADP), AdAptive Crop R ••• Arch and EMt.nsion 
(ACRE), and the MOYAmba InteQrated Rural D.velcpm.n~ Prc).ct 
(MIRDP) in 25 farm demon.trations usinQ WARDA". rccnmmend.d 
p.ractic. •• ~ 
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The combin.~ effect of nitrogen and pho.phorus. .spe
:tally, showed a mArked yield gap (143X) over the traditional 
)ractic. 1n iran tOKic ar.a. in the a •• ociated swamps. The 
lackag. of improved variety (ROK 10 or Kuat1k Kundur). nitrogen 
(N40) and mechanical ploughing (HP) yielded an averag. of ~O 
lercent higher than the traditional practice en 22 far •• in the 
3re.t Scarcie. and Bumpeh areas of Sierra Leana. 

Another s.t of demon.trAtion wa ••• tabli.hed in 5 nur 
.Nri •• 1n the Great Scarcie. area using 15115115 in the nur.e
~le.. It was ob •• rved that the fertilized plot. (10m2) produced 
lore vigorous seedlinga weighing IS kO on averaoe while the 
farmer.' non-fertilized plots weighed 13 kg per plat. Horevover, 
the vigorous .eedling. from the fertilized plot. planted an 
averag. of 131 ~2 a. again.t 108m2. The impr •• sive .eedlinQ 
.conomy and viQour r.sulting from the application of fertilizer 
In the nur.ery were noted by farmer participants. 

In the Conakry and Coyah region of Gutn.a the 
aemonatration. of WARDA'. package by the Miniatry of AQricultur. 
~.s al.o succes.ful. The pAckaO. of Kuatik Kundur plus urea (40 
kg N/ha) plus m.~hanical ploughing also out yielded the traditio
nal practice by an av.raQe of 50 perc.nt. A total of 117 farmers 
~itn •••• d the result. durin~ the field day •• 

Seeds i n ana kilogram packet. of improved variety WAR & 
~.r. eKch.ng.d with an eqUAl quantity of their local ric. with 
40 farmers in Sierr a Laane, 2~ farmers in Guin •• and ~ farmer. in 
The aambia, thrauQh the national eKt.nsion &Qancie.. The obj~c
ttv. w •• to monitor yield performance of the improv.d variety and 
th. manner in which they utili~ed the produce i.e. for consump
tion, trade or seed for the newt crop. In Sierra Leone, the 
yield obtained wi th WAR 1 in the short •••• on ar.a. w.s about 81 
percent higher than that of traditional vari.ti... Similarl y, 
the yield of Rohyb 6 vari.ty which wa. eKchanQed with 20 farm.r . 
in Sierra Leana was double that of farmer. ' VArieties. 
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§~~cc!_b~gn!1 With the FAO Inland S~amp Development 
Project operating in Southern Sierra Leone, the Ba'/ende Small 
Farmers Development Project at aayende in Northw •• t Sterra Leone 
and the S •• d Multiplication Seed Centr •• at Makent and K.n •• a in 
Northern and E •• tern Sierra Leon., WARDA intensified tt. .ffort 
in the idantificAtion , selection and te.tinQ of suitable law coat 
t.chnology of Azalia. Azalia strains .upplied bV WARDA .r. beln; 
used in the improvement of .oil fertility and .u.ten.nce of crop 
production in the inl.nd valley sw.mps of th •• e .r •••• 

WARDA .1.0 cooper.te. with the National Rice 
Station (RRSi At Rokupr in exch.nging .nd te.tin; 
material. .nd conducting Dcc.sianal joint s.min.rs. 
RRS jointly tntti.ted a bre.ding proQr.m for developing 
v.ri.ti •• with r •• istance 'to RVMV this .eason. 

R •••• rch 
promlainQ 

WARDA and 
improv.d 

A •• i.tanc. to the S.ed Multiplication Project (SMP' w • • 
in the provision of bre.der and foundation .eeds for multiplica
tion and distribution to farmers. The SMP rec.ived 30 k; e.ch of 
three varieti •• , WAR 1, Rohyb 6-WAR-6-2-B-2 and Kuatik Kundur 
which ar. b.ing considered for r.l •••• 1n Si.rr. Leone. Th. 
Station also ••• i.ted the Ministry of Agriculture, Natural 
Re.cur •• and Fare.try in the distribution of iMprov.d ••• d. in 
.~ch.nge ~ith farmers' tr.ditional varieti ••• 

§~!Q~!I WARDA's collaboration with the National Insti
tutions, during 1986 involved 30 trials of promising v.rietie. 
(WAR 1, Rohyb 6-WAR- 6-2-B-2, Kuatik Kundur, R.den Mas, Kud. 
HiranQ, .tc. ) ~ us. of fertilizer, and adaptive trials conduct.d 
.t aver 12 lOCAtions by personn.l of the Ministry of Agricultur •• 
Fifty-five kilograms •• ch of Rohyb 6-WAR-2-B-2 and Ku.tik Kundur 
s •• d. were 9iven to ttl. Hinistry far further multiplic.tion .nd 
distribution to farmers. 

field. 
jOintly 
r •••• rch 

Th. p.rfor manc . of WARDA'. technoloQY on 
and it. impAc t on the farmera in Guine. wore 

by the Direct or General of Agronomic Re ••• rch~ 
extan.ion personnel and WARDA. 

farmer. ' 
eVAl uated 
nation.l 

!h!_@!~~!~1 In collaboration with the Fr •• dom From 
HunQer CAmpai g n (FFHC) Proj.ct and the Ministry of AQriculture ~ 
over 40 triAls of promi.tn~ technolNQical packaQe. evart_ti.s .nd 
fert i lizers) were conducted at Ov~r 15 locations . WARDA also 
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collaborated ~ith the Crop Protection S.rvic •• (CPS) unit of the 
Hinistrv of Agriculture in the monitorin; of in •• et pe.t 
occurrence and population dynamics to •• tablish ba.elln. 
information on the Major in •• ct pe.ts. 

§Y!Q!~=~!~~!yl Five WARDA trial. ~.r. conducted at the 
C.boManque R •••• rh Station to t •• t vari.ti •• for .arly maturing 
and tolerance to .alinity. 

Guid.lin •• ware provided far multiplication and produc
tion of good quality ••• d •• t CaboK.nque. A •• lstanc. w •• given 
to the Crop Prot.ction Service (CPS) unit by providing a liQht 
trap and .ynth.tic female .eK pheromone of ~!!!!~en! far 
Monitoring ~~_~!e!~!S!!!! populations in rice field. around 
Bi ••• u. 

~!g!~!!. Th. National C.r.ala R •••• rch Institute 
(NCRI)collaborat.d with WARDA in t •• tinQ and evaluatinQ promicinQ 
varieties/advanc.d lin •• developed by WARDA. 

~.n.gAll Trial. wer. carried out with the sci.ntifi c 
t •• m at Djibelor Station in Southern SanaQa1. 

~Y~C!U!_!£~l~i~i~.. During 1986, the Station- collabo
rated with the Int.rn.tion.l Ric. R •••• rch Institute (IRRI) in 
the Philippin.. by tasting 1191 lin.. fro. various IRR I-IRTP 
nur •• ri •••• follow.: IRON (366), ITPRON (63), IRRSWON (203), 
lRSATON (90), IRBN (386) and Acid lowland scr •• ning •• t (90). 
The TropiCAl Development And R •••• rch In.titute (TDRI) in the UK 
callaborAtad with WARDA in the identification, synth •• i. and 
fi.ld te.tinv of fDmala ~~_!@QA~!t~!!~ •• M pheroman •• 

VI IBel~l~ 

An tnt.n~iv. in-country traininQ cour •• W~. or;.nized for 
one w •• k in The S&mbia, in which 26 field t.chniciAn. 
repr ••• ntin; .11 AQricultural institutions in the country pArt i 
cipated. The course covered all .spact. of mangrove SWAmp ricR 
production. The manual "A guide to butter m.ngrov. SWAmp ri ca 
cultiVAtion in th. WARDA reQion" produced by the St.tion w •• 
distributed to participAnta. 
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Faciliti.. And supervisory support ar •• 1aa provi ded fer 1 
B.Be and 2 H.Sc studRnts froID Njal. University Celleglif in tha • . i. 
r •••• rch components of their university d.gr.. ~orke Thr.~ 
Station sci.ntist. And a staff Qf the national Ric. R •••• r ch 
Station r.Qist.r.d with the Univ.rsity of Si.rra Leene a",e bet nQ 
_upport.d by WARDA for Ph.D r •••• rch program.. Th. Stat ion 
Pathologist i. a part-time IRcturer in pl.nt pathDloQy.t Nj.l~ 
Univer.ity .ine. the 1985 academic y •• r. 

Scientists from the WARDA Station participated.. r.source 
persons in •• vRral training programs organized bV N'J.l. 
University CollegR, IITA, Hintstry of Agriculture, Natural 
r.sourc.s and FarRstry, and in-service tr.ining organized for 
t .• chnicl.ns And instructors of the Crap Protection Sarvic.s "t..ff 
of the Hinistry of Agriculture of Sierra Leona. The Seienttst. 
also participAt.d in the WARDA Regional T~aininQ Programs .t 
Fendall. Liberia. 



IRRIGATED RICE RESEARCH STATION 
SAINT LOUIS, SENEGAL 

Th. IrriQat.d Ric. R ..... rch Statier. is b ••• d.t st. 
Louis, S.nea.l, .nd h •• four .ajar compon.nt., n ••• ly (1) 
varietal i_prevement, (ii) plant, .ail and wator •• nag ••• nt, 
(iii) tn •• ct .nd di ••••• control and (lv) socia-econoMic iMpact. 
In 1986, activities w.re conducted in .11 the .ajor progr •• 
• r •••• 

The objective of the vart.tal lmprovem.nt proQr ... t. to 
develop or adapt v.ri.tie. which c.n perforM b.tt.r thAn 
traditional v.riatie. given the environmental, physical .nd 
.ocio-economic circum.tance. af w..t African rice farM.,... The 
v.riet.l improvement proor.. caver. (1) call.ction .nd 
utiliz.tion of plant gen.tic ,.· •• ourc.s, (11) s.lectian of high
yielding varieti •• throuQh .wten.1v. trial •• nd (til) hybridiza
tion. 

Evaluation of N.w Materi.l. ---------------------------
In 1986, a tot.l of 699 ".w vari.ti •• /lin.. w.r. 

ev.luated on the basi. of ••• dling vi;Dur, till.ring .bility, 
plant h.ight, in •• ct. and di •• a •• r •• i.tanc., .alt taler.ne. and 
yl.1d. The trial. w.re conduct.d at F.nay. durinQ the wet, 
(humid) I hot dry And cold dry •••• on •• In all the tri.l_, 21-day 
old ••• dling_ wa,..e transpl.nt.d in 2 to 3 raw. of :s •• tr •• Ian;, 
20 M 20 em apecinQ with on. • •• dling p.r hal. without 
replication. In the ... t. •••• on, :sao vari.t.t •• wer. te.t.d and 28 
.hort duration and 24 medium duration varietie .... re •• l.ct.d for 
favourable characteri.tics. In the cold dry •••• an, ~3 
vari.tie./lin.. wer ••• l.ct.d for vioour .nd ph.notype. In t.he 
hot dry •••• on, 14 vAriette. were .elact.d out of 1~:S t •• t.d for 
favourable A;rana.ic eh_racter.. For tol.rance to •• linity, 110 
lines/variett •• were t •• ted and 21 ... r ••• lect.d. 

Qe!!!!r:~~t!.2n!1.L_!nt.!!~!.l!.!:!.g!l!!._Y:!.!!.g_~!:!!:~!!!::i ... 
Yl!l~_~a~_~gg~~ln~t!~_~!~!.!t~_!C!!!~ 

All thesB triAl. ware conducted i n 1996, tran.pl.ntin; 
21-d~y old ••• d1inO_ in rows of 20 M 20 em. NPK w •• appli.d at 
the r.te of 120-60- 60 k~/h. of N~05 r •• pactively. R.ndoatzad 
complete block (RCB) d •• ign with thr· •• replication. were u •• d for 
th. ob •• rvation, internatienal yield nur •• ry and yield trial_, 
while the c oordin.tRd v~rt.ty triAls h.d faur r eplication.. I n 
all the tri~l., data were coll.cted on pl.nt height. durAtion , 
yield, number of till.r. par m2 and ut.rility rate. 
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In the only onti ob •• rv.tion.l tri.l conduct_d, 10 
v&i"i.ties w.,., ••• lfl'ct..d on tn. b •• is of vleld, pl.nt haight 
.nd duration (Table 1). 

In tn. international yield nur •• ry tri.ls, 72 antrt •• 
were t •• t.d in tnr.e nur •• rt •• during the wet •••• on. Fourt.en 
short duration and 13 medium duration v.rietia .... ere •• lected on 
the b •• i. of htgh-yl.1dinQ potential (Tabl. 2). 

Tho yield t.r~ifJll. "'Mr. conduct.ad in the wet .nd hot dry 
IIUltiUIOnti. Vart.t.i •• t •• t.d in the hot dry ..... on had .10w growth 
&t the .arty .t_Q •• in mid-February due to low tamperatur ••• 
Theflaw.rinQ stage coincided with the arrival of the harmattan 
and hi;h ta.p_r.tuF •• above 3:5XC which cau.ed .avara .terility_ 
ITA 123 which p.rfQr~.d vary wall in tha ... et •••• on wa •• ever.ly 
affected by the unfAvQur .. bl. climate in the hot dry •••• an with. 
_tlll,,"11 t. ty 1.".1 of SOX.. In the wet •••• on, IR1342~-126-3 .nd ITA 
123 QAve yi.lda af B417 .nd 7147 kQ/h. r •• p.ctiv~ly. the ch.ck 
v~ri.ty, I Kong PAC QAV. ~44a kQ/h •• 

The coordin.tad tri.d. were conduc.t.ed in four pl.c •• , 
nAmely Sapu (Gambia>, Djibel()p and Fanayllt (Sen_9.1) and Contubu.l 
(Guine. fU .... u). The v.ri.ti •• which perform.d well .t Fanav. 
are .hown tn T.bl~ 3~ The b •• t v.ri.tt.s w111 b •• elected far 
on-far. verific.ation triAl. in the neNt. •••• an. 

W91r.t Afr' 1(;~ a:n soil.. arM g_n.rclly paor in Drganic matt.,.· 
cont.nt And nitro'tjcn, while hAving a hiOh phosphorus-fiNing 
c4lp.ac:ity. Th~ iMprovltment of moet lIoil. rlJltquir •• hiQh do ••• of 
miner.' fertiliz~r "hich &rft g.nar.lly not within the financial 
r •• ch of ric. f~rffl~r. in W •• t Africa. Th. integrat.ed soil .ana
Q_merit proQrAm atmpn4\i!lliii:ui'l r,.:;r-'Q"ulic fer·t.ilizars ..... ub.tttu •• for 
for or .uppl.m&nt to minarat fert.iliz.r.. In this connectlan., 
Azella r •••• rch i. rec.ivln9 the most attention. In 1~e6, Azall .. 
r •••• Fch Activitl •• focu~.d Dni (1) scr •• ning af A~all •• train. 
in different W •• t Afrtc~n ecological zen •• 1n Saneg.l, Sterra 
Leone, H.11, auin.~ Bi ••• u .nd Burkin. F.sa, (Ii) Study of 
61ternativ. ~our~.~ of pho.phoru5 for AzalIa growth .nd ric. 
yield, (iii) ~v.luAtton oi miner.l nitro;wn/Azolla interactian. 
(tv) Continuation of the INSFER tri.l. and (v) an-farm 
v.rifle.tion tr'~l.. The .pecific aKp.rimant. and studt •• 
conducted with AzaliA And B._bani. are discu ••• d in •• vera1 
pAraQFAph. bRlow. 
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Table 1. P.,.fo ..... nc. of V.rietie. Selected in the Ob.ervational 
Vield Trials at FanaY.t S.n.Qa1 

--~.-------------------------------~---------------
H.1Qht Dur.tion 

1 KcnijJ Paa 
IR 3941-86-2-2-1 
H P U 741 
AIWU 
IR 9729-67-3 
T I( t1 9 
Cih1.nunQ Sen Vu 
IR 19728-9-3-2- 1 
K a a 
fR 3941-2:5-1 

6662 
6192 
6114 
:5801 
:5761 
:5644 
5497 
3448 
:5409 
5369 

c. 
91 
90 
91 
77 
90 
eo 
80 
83 
79 
91 

107 
107 
101 
100 
107 
106 
107 
99 

107 
106 

T.b l . 2. P.rfor.ance of Vari.ti •• S.lected in International 
Yield Nur •• rv ,Trials. 

IR :!SO 
J KONG PAD (t 
Iff 23984- 94-3-2 
lR 2~670-13-2-:S 
1ft 2a12a-4~-2 
PND 160-2-1 
UPR 103-80-1-2 
IR 32429-47-3- 2 - 2 
fR 2S9aS-7-3-1 
UPR 231-28-1-2 
TNAU 9039-14 
PHD 209- 2-2 
TKM '1 

IR 296~B-69-2-1 
i KonQ PaD (chack ) 
AD 9 2 46 
UPf_ Ri~~4 

Iff 2 5 621--13:5- 1-1 
l'R 1324C>-10e-2- 2-3 
SKi. t , '-67-11 
9 :cab ~<SY-1-3 
6t pi 692033 
XR 29692-99-3"-2-~ ! 
ZR 135 24-21-2-3-3-2-2 
iR ~1B6a-64-2-3-3-3 
Cht a n ung a.n Yu 2 6 

Vi.ld Pl.nt 
(kg/ha)" Height 

SHORT 
6798 
6627 
64:$6 
6371 
6302 
6200 
6132 
6024 
':5977 
:5925 
:5889 
5901 
57:57 

MEDIUM 
8008 
7'905 
7724 
708 3 
0957 
6956 
6 7 40 
670 4 
667~ 

66:57 
6638 
6589 
6 525 

(eM) 

DURATION 
74 
92 
97 
94 
93 
93 
79 
Bl 
79 
94 
84 
92 
83 
DURATION 
76 
7"1 
97 
7!5 
92 
76 
79 
B7 
B2 
87 
79 
8S 

109 

Dur'atiDn 
. (D.V·) 

111 
lOa 
106 
106 
104 
104 
106 
110 
107 
106 
112 
lOB 
lOB 

108 
111 
106 
112 
107 
111 
114 
111 
114 
lOb 
109 
111 
127 

---------------------------------------------------
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TAble 3. Vi.ld and AQronomic Charact.r-i.tic. of .0 •• 
Variattea in the Caardinat.d Tri.l. At Fan.ve l 

a.neg41 
~ ... . :x., _______ ... _______ :a-___ .... ________ ~ ___________________ .---------

Vield 
(k;»/ha) 

H,.iQht 
((:M) 

Ouration 
(DAYS) 

---------------------------------------------------------
PR 81-104--1 
IR 13~40-56-3-2-1 
PR 2592:5-84-3-2 
lR 9698-16-3-3-2 
I R 25840-64-1-3 
BG 276-5 
UPR 307-7-'1-1 
KAOaHUNG SEN vtJ 2a~ 
TOa 
I Kong Pac 

UP 254-,a~'-1 -- TAC :5 
IR 25560-132-2-3 
R N r~ 7480:7-
JAVA (chock) 
ITA 212 
AD 9246 
IR 22082-41-2 
I R 19672-'140-2-3-2-2 

SHORT 
Sa .. 1 .. 
:5599 b 
5301 ab 
5296 &b 
:5222 .b 
~129 ... b 
5028 b 
4988 b 
4952 b 
4aa~ b 

DURATION 
92 

MEDIUM 
6965 
5998 
=S624 
:5430 
5392 
5361 
5291 
5239 

84 
79 
82 
91 
92 
82 
90 
73 
B1 

DURATiON 
89 

lib 
105 

93 
86 
91 
~O! 
101 

125 
118 
104 
106 
101 
101 
102 
106 
10:; 
110 

127 
132 
129 
126 
132 
123 
12~ 
132 

--------------------------------------------------
For .hert dur.tlan v.riett •• , CV ~X) • 10.8 
For medium dur.tton vAri.ti •• , CV ex) l1li 14 and LSD (O.O~U • lOBO 

~.:t!!!:!!~ .~.g!!_g!_!:!J!_~!:f.!!~!!_gf_~~~_~!~t!eg_g!_82e!:i!.!!g_!~9_~9~!:S!! 
gf_Eng~ebgr.:!:!!_gf.!_tb!!_~r.:!::n~tb~J2!_!~9_§R!s;l!1!_Q!_8;211._.!lg_go_~hl 
Q~~~lggm~Ql_~nd_Yi§1~_gf_lcc!g~te~_81s~ 

PhcnllphorUB hr the· mo~t important Mine,..al for the vrowth of 
Azalla .nd for it. nitFoo_nizino activity. In 1984, the 
affectiven... of two source. of phosphorus, na.ely, 
tripla ~upRrpho~phate lTSP) ~nd Thi •• phosphat. (Pho.pal) an 
Azoll~ growth W.5 avaluatwd at F6nav., a.naO_1. Also .v41uat.d 
At thQ .&m. pI_c. w •• the .ffectiven ••• of b •• Al and .pltt 
applications of e~ch eourc~ of phospharu. an Azalia growth and on 
development And yield of rtc:. plAnt., The behAviour of tliltO 
premising Azelia epeel •• eubJect.d to the differ.nt tr •• t •• nt_ 
wao comp.r~d . The tri.l= w.r. conducted in two stag •• ' In the 
fir§t ~t&g., phoGphorus from the two different .ourc.. wa • 
• ppliad in single .nd .pl tt do ••• And their productivity r.corded 
periodicAlly OVP~. p.riod of .i;ht w.ek.. In the eMp.rimant, 
AOUL 07 Pi .no ADUL 69 Nt .t.rains of e~ Ql!JQ~t@ var. lm~ci.kAt.th 
~nd e~ ~!5Cg~b~11~ th~t hAd b •• n previously placed under 
phosphcrufi dRficl~nt conditions wer . inoculated in .. pAddy 'field 
with 0.3 kg/m2. A tat.1 dOBe of 15 kO P205/ha single crop in the 



- 81 -

form of triple superphosphate (TBPa 4S~ PZOS) or of Thie. 
pho.phAt. (Pho.pall 34X ~l05) were applied aither onca on the day 
of inoculation or tn J do ••• of ~ kg ave,.. thra. da." •• 

After e.ch plat had baan co.plataly covar.d by Azalia, it. 
fr •• h weight w •• me •• ured, the inittal do •• inoculated aQain and 
t~h. pho.phorus applied I. nth ••• ma w • .".. ..,i th tha prav! au • 
•• 091a crap. After B w •• ke v the •• cand crop ..,a. incorporated 
tnto the pAddy field acil before rice transplanting. In tha 
•• cond ataQe of the eMp.ri •• nt, Sri Hala.".la variet." wa. 
tran.planted at .. .pacino of 20 )( 20 CII using the .plit plot 

. d •• i;" r.plicated twice with the Azalia v.ri.t." ••• ~ain plat, 
~nd the .oure. and •• thod of phosphorus applic.tion ••• ub plata. 
All the treatm.nts received 30 kQ NIh. in the for. of ur ••• nd, 60 
~9 K20/h• in the form of pot ••• ium chloride •• b ••• l application. 
th." 30 kQ Nih. e.ch tim. at the billginnlng of t.he tillering pha •• 
And at panicle inittation. 

Th. r •• ult. Qf the d1ff.rant .cur~ •• of phosphorus and mod. 
of &pplicAtion en AzalIa productivity are shown tn Tabl. 4. 
H% olla growth is Qr.atly Affected by phosphorus. Ther. are no 
ai-ff.renee. in the twa A~Cll1a .trains involved eith.r in ter •• of 
phosphorus source or in terms of ",ethod of application ."en 
though it i. not.d th.t ~~ !!5[92h~!!! h.. .lightlv high.r 
productivity with TBP and 8L Q!Qn~lA with Pho.phal_ 

Tabl. 4. Effect of ~od. of AppliCAtion of triple superpho.ph.te 
(TSP I 4S P2US' end of Thi •• aluminium phoephat. 
(pha.pAI, 34)<;, P203) em th. producti on c;Jf 8!.9!1! e!!lQ!~! 
VAR. !m2!:!!i~i! H\DUL 07 P 1) and of 8!.911! !11S;!:geOl!1!.@ 
CAOUL b9 Hi) (F~n.y., 1986) 

-----~---------,--~---~-~-------------l------------------------
AZOLLA PINNATA AZOLLA MICROPHVLLA 

PHOSPHORUS 1----------------------1------------------------
SOURCE INa. of TatAl biem ••• ' No. of I Total biela ••• 

' crap. I produced (1) I crop. I praduc.d (1) 
1(1) t (T . hl1- 1) I (U I (T. ha-l) 

---------------1-------1--------------1---------1--------------
B~s~i T S P I 3 81.4 ~ 92.b 
Split T S P i 5 90. 6 6 101.9 
B.t..&l Phallphel I 1 22 . 3 1 1~.4 
Split Pho.ph.l I 2 l 30.0 1 1~ .4 

---------------I-------i--------------I---------I---------------
F Tact A~ol l. v.ri~tv (~, 
F T.~t Pho~phoru. tr.&tment (b} 

C~ 'I"j" c.> 
Co\! " Ul~ 
l:Ll':~" !4; 
S . E .. Cb) 

0. 26 N.S. 
34.46** 
23m72X 
30.49% 
7~~2b tenn •• /h", 
9 ~523 tonnar_/h.a 

-----------------------------------------------------------------
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The positive effect . of phosphorus on Azalia growth wa. 
Ivid.nt and the ... e wa. no sionificant differenco in .ffect due 
,0 either phosphorus source or method of application. Hawever, 
!~ ml~~gQt1~l!.~ showed hiQhe ... pr"oductivity with TSP and e~ 2!.nn.tA 
'ith phosphal'l! but oan .... ally, TSP was mar. efficient than 
,hosph.l fa... Azalia growth. With reQard to rice yield, no 
,iQnificant yield diff.rlmcliI wa. observed in relation to t.h. 
ioure. of phosphorus applied t.o Azalia strain. before 
ncorpa ... atinQ it into the sail. 

l!!!S~_2f_e~9!!~_9!:Lttl!_8!!!!Qg!l!!!_gf_I~g_!!:r::!g~!:!g_B!s!_~!!'.:!!!.!.!!! 
;g_tn!_ee21!6~!.!20_gf_!n~t~~!iQg_~g!!!_Qf_~!O!~!!_M!!:~Q9!Q 

Previous reaults had shown that it is po •• lbla to r.duc. the 
,pplic:atian of fertilizer by hAlf by incorpo,...tinQ two Azalia 
,rop. (40 tonn •• per hectare) supple .. ent.d by .pllt appl icatton 
If 60 k; N (Urea) par hectara. Thi. combination h •• r •• ult.d in 
·i ~ld. of about 7 to a tonn •• of paddy p.,.. hectare. How.ver, 
aking into account pr ••.• nt. c.cnstraint., namely the availability 
If wat.r in the SenRQal River Valley, the trial w •• conducted to 
'v.luat. the impact of a .inQlo Azalia crop combin.d with 
ncr .... ino ~o ••• of mineral nitrou.n. 

Since it ie known that th. r •• pon •• to nitroQ.n i. a ric. 
Artetal characteristic, it w •• deemed expedient to co.para two 
&rietl... I Kono P.o~ which i. already widely Qrown in the 
.,',egal River' V.Il.y, and 8,-1 Halaysta which t. at the pr.·~ 

)'( tClin.~, no at.a,.,_ II 

Tho two ric. veri_ties were tr~nspl.nt.d at 20 K 20 em 
i:u:u:ing., using th. "pItt plot .xperiment .. l d •• ign with thr •• 
~pli c.tiDn.. The rica VArieties war. planted in the main plot. 
ha sub plot with or without Azalia incorporation and tho sub 
lot.s with _in_ral nitroQen Curea) do ••• at the rates of 0 (z.ro) 
0, 60 and 90 units. In the .ub plota, an. Azoll. elnn!t! var. 
!2~!6!t! ADUL 07 pI (20 t/ha) W4. eith.,.. incorpar_ted before 
P"4lnaplanttnQ or Qrown &9 an .UHiDciatad crap with ric.. The 
l n8ra1 nitrogen w •• appli.d tho day befo,... tFAn.planting (~OX) 

t the b.QinninQ of tillerin~ (25X) and.t panicle intti.ti o n 
25X). All the plot. received th. ba •• l 4pplication o f ~O kQ 
205 .nd 60 kg K20 par hectar. in the form of triple 
up.rpho.phat. and potAc~ium chloride . 

The r.sult~ shown in T.bl. 5 indicAt. thAt "' i~. V'.ld. 
ncr ••• c with tncrR4. ing dose. of mineral nitrOQan . The yi.ld of 

Kon; Pao ~.~ g~nQr.lly lower than th.t of S,..i H&14V.I~ which 
.sponded b.tt.,. to nitro~Qn.ou. ferttlizQr .ppl ic~tton. Thu 
,.. ••• nc. 0.01 A;u:IJ.1 . whether or not it i .. i ncorport1lt.d Ai fact. 1S 
i~ld. At the rat ~ af 30 .nd 60 k~ N, Azelia incorpor~t~d 
nhanCWM th. Mf fi ci.ncy of mineral fertilizer, especially i n the 
S~. o f I Kan9 PAO . 
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Tabl. ~ I Effect of one AzalIa crop an grain yi.ld of twa 
vari.tt •• of irrigated ric. with in~r.a.1nQ do ••• 
of :Di nerAt n1 troQan 

(FANAVE, WET SEASON 1986) 

------------~t~---~-------------------I--,~------------~---------
I Kong PAC 

Minaral 
Nitrog.n 
(Kg. tu.-l ) 

I ----·""------------·-------l--...... -------------r.-----------
IWlthout 
IAzoll& 
! 

A •• QC
CL.tfid 
Crop 

Azalia I Without 
inc:ar- I AzaliA 
per.tedl 

A •• ac
ci.tad 
Crop 

AzeliA 
incor
porated 

'I'I!"'IJ ____________ I -------------~----- .... - ..... ~.- 1 ________ · ~ ____ ot;IN· ____________ _ 

NQ 
N~~O 

N60 
N90 

2974 
3121 
4970 
6948 

2757 
3967 
54fiS 
7964 

3:559 
51932 
6907 
7854 

3899 
6271 
~9:53 
"1991 

5310 
:5972 
6908 
7476 

~o~ 
7334 
7443 
7608 

-------------1------------------------1-------------------------
l 4:503 !5046 6038 6029 6391 6360 

________ 0\ ______ I -----··"' ... ~----,....---· .... 7-.. - · ......... .., .. ---- t ------,-.---.---.. --.,...-,,----~--.~-

F T •• t Variety Cal 26.2* 
F T •• t Nitrogen (b) 91 .. 2~* CV .. c.~ I 1"9.1% 
F T •• t Nttrag.n (c) 33.:5** 
F ,' •• t Varf..ty K Nit"-'Do_n 6 .. 0** Cv. (b) I 4.3X 
F T •• t V.riety K Azalia 3.6 NS 
F Ta.t Nitrogen )( Azoll.a 2.7* CV. (c) I B.~X 
F T •• t Vart.ty )t Nitrag.n K 

AzalIa LNS 

This trial, conduct.d aur1nt;j t.he hat. dry and w.t. •••• an. in 
1996, "".. ccnduc:t.d 10 caU,ADor.t1on with U~RI within the 
f .... am.wark af INSFER trl.l.. Th •• im wa. to caMp.ra th •• ffect. 
of A:all. end min.ral f.rtiliz.r (ur •• ~ and .1.0 to determine th. 
b •• t Mathad and p~Fiod of App1VinQ or;an1c f ..... til!zer& 

Sri M.l~V.i& vAriaty ~.l.c:t.d for tha trial w •• 
t.ransplAnt.lied at. •• pactn9 af 20 x 20 CtA u.in~ RanQomi,zCJd COlflplr:tt. 
Block d •• tgn (RCB) with a tr.atm.nt •• nd 4 r.plic_ticna. Th. 
tr •• tmant. includad 30 And 60 kQ N p.r hect.r. in _ _impl. or 
gplit do.. in th. pre.encu Dr Abs.nce of A2Cll~. With the 
.Mc.pt!un of tr~~tm~nt in which l~ we •• ppli_d ln ~1ty bgfore And 
.fter tr.nmpl&nt'n~1 AzaliA w •• praducwd outside the p.ddV fl .1d 
and diractlv incarparated &t th. r.t~ of 15 tann~s of fr •• h 
s.tt.r p.r hwct~r. b.fQra or ~ft~r tr AnwplAntinQ _ 

Th. r.~ult~ pr.~~nt~d in T~bl~ 9 lndic&t. ~ GiQnificantly 
greAt affact af tr.~tm.nt~ durin; the two .eA50ns. The b •• t 
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ld.ald .... obt.ai n ed wtth succe •• ive lru:orporlAtion of 15 tann •• of 
A~ollA before tra n . p lantinQ .and of 1 ~ tan" •• twic. 16 .nd 31 
d AVIi after t.r.n.p ~ itn t. ing. 

The b ••• l appl ic.;2 t ian of the .nth-. minerAl fertillzer 
-=c::cordinQ to t :llilt tlt ... n d ... d protocol caused n1 t.rocaen 10 •••• 
r fUiU! t.d in y "'riO 1 d 1 c.:U.IiUI. whi c:h we,.e not •• hi iii"". on. 
crop WAtt incarpor ~t!llfd b.for. or aft.·r transplantin.;, .. 

!.n:f.!.\!!!!:!5.!!_gf._~Qtt!.n;l_~\!t~_~m;1_~!!!l:!!Q.!.~_,!:g!~r:!~! 
Im;.2C29t:~~!.en_g!l~~ !r:ciQ~t!l!g_B!.~~_:t!..!!!.g 

do •• 
which 

Azall. 

The wi 1 d 1 @~l.\mQJ t!~~Q.!n:t! ~9!!t(.@t.! ~hi eM i. vDri." c:c)ftuaon t r. 
th. SRnRgAl Riv~r V.l1ay constitut.. another pramt.inQ 
. I t.rnative t o ch§mic . l nitr~9.nsou$ fer t i lizer. In Q.n.ral, 
IiiO.t le91..un •• h&vfl' !'l i t.n:l~.n-f i Kim~ noaRIi in their root.w e 6!!.ef!ulA 
Cg~t!:!t! h.. th~.ee nc-d •• both on 1 t. root •• nd .• tem.. ",t. th t h e 
i"" IIiMul t thAt i t h~fJi til vttr y hiOh ni trag.n iu.: r:u.mul At.ion pct.'Oti_l 
t hat can r •• c h 200 kQ N per hect4re p~r crapplnQ ••• san. 
Pr-elimin.ry tri~A~ At. the "t.tion fiho.,,.lId t tuat §!:!.~!!:!!.-! t:e~it.!!;!. 
i nc orporAtion b.f or~ r i c e tr.nGplantinQ CQuid r •• ult in •• vinQ up 
·t o 75X of t.h. r ll$r;:Oinmllimdlltd ni trog.n do •• for the t-fitQiion .. There 
a r v, however, • n umbRr o f fActars that mUllt be r •• olv.d befar. it 
,::.n be .u~t:luud uU. V i .n traduclld on f~rmltr.' filtld.. AtnonqjJ t.h ••• 
are the d.t~rfflin~tian o f th. b •• t date and •• thad of QrowlnQ 
§!!~~!.n!!, t.he 11!l~'t~hod o f i nocul.ti n g Btl!.!.gql~!!! in the field. 
problem. relat ed to the ri ce and i~~~~n!~ cropp i ng calendAr •• 
wgll •• the probl.m o f ~r@gn f~rtili~ .r incorporAtion. 
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T.ble 6 I Comp.r.tive effect. of ur •• and e!g!!~ einn!~~ VAR. 
!met!S!~! on Gr.in Yield of Sri Halay.ta (F.naye, 
1986) 

11986 Dry S.a.on 1986 w.t ·Sea.on 
T REA THE N T S I-----------I------I----~~--- I --~--· 

1 K;.ha-1 lIndeN I Kg.ha-l I Ina,,: 
""""·""'·_---------------------------------------1-----------1-------I -------- I --~--. 
NO 
N30 (ba •• l) 
N30 + turnin; of the .oil 

3 WAT (2) 
N60 (3 .pplications) 
N30 (b ••• l) + 1~ tonne. Azella 

VA (3) before tr.nspl.ntinQ 
N3 0 (b ••• l) + 15 tenn •• Azoll. DA 3 WAT 
N30 (b ••• l) + l~ tenne. Azall. 3 nat 

incorporated 3 WAT 
A~ Qll . before and after tran.plantlng (4) 

F (Treat.ent) 
CV. OU 
SE 

I 3630 be. ( 1) 

13239 c: 
I 
142:55 bc 
14670 b 
I 
14331 b 
14616 b 
1 
14:518 b 
15967 a 

1 4.90** 
I 16.50 
'364.00 k; 

100 
89 

117 
129 

119 
127 

124 
164 

12865 
13014 
1 

d (1) t 
e.d 1 

I 
136:50 be. 
13634 be. 
I 
14087 .b 
13287 bcd 
1 
13203 cd 
14453 • 

7.76** 
14.10 

249.00 kQ 

1. In the •••• column, figure. fallowed by the •••• letter •• r. not 
d i fferent at 5X .. 

2. WAT I W.ek. after tran.planttn; 

1 ;;~ '/ 
l 2~l 

u:,: 
1 ~~~5 

3. DA Dir.ct application. Azalla t •• ultipl1ad out.ida the paddy fiel d 
.nd directly incorporated befara tran.planting. 

4. l crop before tr.nsplanting and 2 craps after transpl.ntinQ, r.pra •• nt inQ 
4~ tonnes incorporated. 
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The .im of this tri.l, fir.t conducted in 19B5 with the 
coll.bor.tion of ORSTOM in D.kar, wa. to determine the be.t 
period for §~~e!n!! Cg~~C!t.! e.t.blishment and incorpor.tion 
before .0winQ wet •••• on ric.. The eMperi.ental de.ion wa. the 
.plit plot replic.ted four time. with §.!e~a!e .owino date. •• 
the •• in plot (10 April, a May, ~ June, 3 July) and the pre.enc. 
or .b.ence of fi~~~.nl. in the .ub plot.. 2@.2.01. w ••• own .t 
the r.t. of 40 kg/h. by broadca.t after pre-treatino it with 
.ulphuric .cid and .pplying 30 kQ P20S/h. in the form of M.t •• 
pho.phat. in all the plot.. Inoculation was with Rhtzobiu. 
powder 3 to 7 w.ek •• fter sowing by .praying the .te... Cutting 
and incorpor.ting §~~Q.Q!! wa. carried out 9 week. after aowing, 
and the IKP vartety w •• replic.ted 2 weeks after incorpor.tion. 
Supplement.ry .pplication of 30 kg Nih. in the form of urea wa. 
undertaken 20 day. after transplanting_ 

The re.ult. of the ' eMperlmant. pre.ented in Table 7 
confirmed the previous y.ar ' . re.ults, that i., yi.ld. ar. 
greatly affected by sowino data and incorporation of ~~!e~n!! 
~g!tC!t!. The ba.t date. for Bowing and incorporation of 
§@Be!O!! were 5 Juna and 6 August r.spectively. 

The Water Management Proj.ct was launched in 1992 with the 
financial a •• istance of the Dutch Mini.try of Foreign Affair., 
Department of Intarnational Cooperation (DGIS) - with the 
Departm.nt of Irrigation and Civil Engin.ering of the 
Agricultural University of Waganingen providing .cientific 
supervi.ion. Th. W •• t Africa Rice D.velopment A •• ociation i. 
r.sponsible for its eM.cutton. The Proj.ct h.. two r •••• rch 
ph..... In the first ph •• e which l •• t.d fo~ 2 y.ars, fro~ 1992 
to 1984, • study of irrigated w.ter manag.ment in •• ver.l .mall 
village. wa. undertaken in order to ob.erve and .valu.te the 
.tatua of irrigated water man.gement in Sanegal. The •• cond 
pha •• which beg.n in November 1985 and will end in Hay 1989 
focu ••• on the completion of activiti •• of development companies 
and f.rmer group. in the are. of applied r •••• rch, technical .nd 
socio-.conomic •• siet.nca to small-sc.l. irrigation agricultur. 
and d.sign of new forms of irrigation. It. ultimate .im will b. 
to d.sign a r •••• rch methodology applicable to the entire 
subregion. 
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Table 7 I Effect of the .owing date of g.~2An1A C9.tCAtA an 
irriQated rice yi.ld (Fanaye. 1986 w.t •••• on) 

Sawing date of Se.bania 
ro.trate 

With Se.bani. 
ro.tr.ta 
e,..1n yield 
U<ge h.-l) 

Without S •• b.ni. 
ro.tr.t. 
Gr.i.n yield 
(KQ. h.-1) 

-------------------------1-----------------1--------------------
10 April 

8 .... y 
~ June 
3 July 

1986 
1986 
1986 
1986 

3:521 
5929 
77~6 
6017 

2693 
446:5 
~3B9 
~~~3 

-------------------------1-----------------1--------------------
F !!!~ 

.owing date 
~~.gAD1. tre.tment 

Bowing d.te M §~!~~Q~~ ~re.t~ent 
CY (a) 

CY (b) 
SE (KQ/h.) Bowing d.t. 
SE (Kg/h.) §!~~~O!~ tre.t •• nt 

23.47** 
123.86*. 

13.29** 
16.77 
6.28 

433.013 
162.018 

In 1986, a .tudy wa. conducted an develop •• nt of ••• 11 
vill.ge irrig.ted plat. which will e"'ph.size t.chnic.l and 
.acia-economi.c a.pect. of water manag ••• nt. Tha .tudy .hawed 
th.t the water ~.n.gem.nt problem. r.nga from pu,.ely technical, 
economic and .oci.l i •• ue. to o,.ganization.l i •• ue. which call 
for a de.iQn of an inter-di.ciplin.ry scientific r •••• rch 
prog,. •• me. 

In 1986, othe,. .tudie. wer. conducted to provide a bett.r 
under.t.nding of the proble •• of w.t.r .an.ge~.nt in the S.hel 
zane. The studies wer. carried out in thr •• Maurit.ni.n vill.ga. 
(G.ni, "'adin./Gay_, "'AI.igA', four vill.ga. in tha Podor R.Qion 
1n S.n.gal (B.kal/M.tam - Moud.ry, Oemb.nk.n., G •••• ~bil.kh and 
Gui. IY), and &lso the Ronkh Heme and the OonAY. village in the 
Middl. Valley and the Delt • • r .... of Saneg.l River V.lley. The 
.tudie. ware CArried out in collAborAtion with the AQricultural 
Univer.ity of Wageningan. University of Leid.n, Nation.l Rur.l 
Development Institute And the Institute of Environmental SCience 
in Saneg ... l. 
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~!!!~_Q!~!!~e~!~~ 

A study of .mall-.cal. plots i. d •• m.d important since it i. 
at this 1.ve1 that actual d.velopment takes plac. and under 
Farm.r man.g.m.nt. However, the option. of memb.r gov.rnments of 
JHVS have led the S.int Louis Statton to broaden the .cop. of its 
....... rch activities .nd to dir.ct SOIMI to b •• in dev.lopment. Thi. 
,.w orientation requir •• th.t the problem of m.naging th •• e large 
Intiti.. be review.d in line with the .ocial organisation of 
lroduc:.r •• 

Th. r •••• rch activities ar. limit.d to ba.ins •• lected on 
ch. ba.i. of t.chnic.l and .ocio-economic int.re.t. Th. curr.nt 
~e .... rch focu ••• on the applic.bility of op.rating principl.. of 
en. PIUs to the b.sin .r.... It i. al.o .mpha.izing U) 
.election of .ite. to be d.veloped which involv •• studies of land 
t.nure .y.t.m. .nd eMisting socio-cultural r.lation. and (1i) 
the de.ign of new irrigation networks and th.ir org.nisation, 
.tc. In 1986, two ba.ins w~re •• l.cted for study. 

In cooper.tion with the Dutch Mi.sion ba •• d 
• ocia-economic .tudt.. were conducted ther.. In 
l.sin, the .tudi •• focu.ed on r •• tructurinQ produc.r 
:UMA .nd follow-up of aUlA 4 farmer. (PIV) who w.r. 
~h.t is • l.rge irrig.tion network and a PIV. 

in Ca.ca., 
the Niano • 
Qroup. into 

living in 

tri.l w.. conduct.d on an int.rmedi.t. network .t 
ISRA r •••• rch.r-tn-tr.ining tn the field of rural 
Th. sociol0'iJi.t who h ••• lr •• dy und.rt.ken .ome 
surveys will then complete the .tudy. The .tudy 
ba.in has .lr •• dy produc.d inform.tion on land 
and the choice of crap • • 

Anoth.r 
I)on.ye by .n 
.ngin •• rin'iJ0 
locio-.conomic 
:If the Case •• 
tenure problems 

Th. prel imin.ry ph •• e of the project h ... m.de it po •• ibl. to 
•• t.bli.h • f.irly comprehen.ive d.ta bank an (i) technical 
:haracteri.tic. t (ii) the .t.te of the irrig.tion network, (11i) 
the functioning of the infra.tructure, (iv) the organi.ation of 
lrrig.tion, (v) water m.n.gement, (vi) gener.l .an.ge.ent Qf the 
~lot and (vii) w.ter ne.d. and requirements. 

Di...... and insect p.~t. seriously affect the performance 
~f ric. grown under irrigation. Studies on the incidence of ric. 
ji •••• e~ in SeneQal started in 1984. The .tudi •• so far ShOH 
th.t the incidence of disease i. higher in the wet ••• son. Th. ji...... identified and the RMtent of their incidence are .hown 
Ln T.ble 8. The 1985 rainy Beason was quite wet, thus cr.e.tinQ 
fAvour.ble conditions for the outbre.k of di.eas... In 1986, 
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there w •• 1 ••• pre •• ure of di •••••• in the SeneQal River Valley 
where.. the pres.ure wa. much greater in Ca.am.nc. which i.in A 
wet tar zone. 

In 1985, •• tudy wa. initi.ted on the po •• ible Qutbreak of 
the different virulent p.thogenic groups of ~!n~~gmgn!! 
5!me!!SC1! p.v. Q~Yl!! and to id.ntify the predominant pathotype. 
in the eco.ystem. 

Certain v.rieti •• that arR well known for their r •• i.t.nce 
to certain pathotype. in the Philippine. a. w.ll a. varieti •• 
who •• r •• ction. ar. w.ll known in We.t Africa were u •• d with high 
do... of nitrogen (150 kg N/ha) to create conducive condition. 
for the dev.lopment of the pathogen. The inoculum wa. taken from 
the l •• v •• of 4 infe.ted varieties to inoculat. 10 varieti •• of 5 
re.pon.. group. ranging from very r •• i.tant to v.ry .usceptibl •• 
30-d.y old s.edlino. were inoculated and their incid.nce 
evaluat.d 21 day. after inoculation. 

Table 8r Incidence of 0 -1 •••••• in Senet;Jal 

SeneQal River Vall.y Seneoal 

1984 19S:S 1986 19B:S 

Blast +* ++ + ++ 
Brown l.af di ••••• 
She.th blight + +- ++ 
B.cterial le.f bli'ilht + ++ + 
Rice yellow mottle + 

(-) (+) (+-) mod.rat. 

The r •• ults are pre.ented in T.ble 9 .nd illustrated in 
Figure 1. The inoculum obt.ined from varieties with moderate 
re.i.t.nce such a. Kwang She Sung and I Kong Paa wa. more 
virulent on all the varieties except CAS 209. Kung She Shung 
gave the mast virulent inoculum fallowed by I Kong Pao. Th. 
inoculum obtained from IR 8 and TN 1 wa. not virulent on all the 
moder.te virulent resistant vAri.tie. on tho.e that are 
su.ceptible (Fig. 2). 

It wa5 noted that there is a great difference in virulence 
betwe.n the inoculum obtained from the ;roup of varietie. with 
moder.t. resistance and those from the susceptible v.rieties . 
The inoculum obtained from the .usceptible v.rietie. i. very 
virulent and that from the group of varieti.. with · moder.tll 
resistan~e has low virulence (Table 10, Fig. 3). 
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Th. purpo.. of this .tudy wa. to ob.erve the degr.. of 
nfection of inoculated l.av.s through mechanical l •• ion.. Two 
.rtetie., I Kong Pao (resistant) and TN 1 (su.ceptible) w.r • 
• ed. The inoculum which wa.obtained from IR B wa. prepared at 
ifferent tim •• after 1 •• ion appearanCR at~, 30, eo minut •• and 
4 hours. Th. evaluation of the 1 •• 10ns cau •• d by the disea •• 
•• undertaken 14 day. after treatment. The mo.t •• vere 
~fectlon W.. ob.erved, in a dacre •• ino order, on leave. 
~ocul.ted ~, 30, eo minute. after the appearance of 1.stons. 

To .tudy this, three varieti.s with different reactions were 
.ed, namely SG 90-2, I Kong Pao and TNt (susceptible'. Sawing 
as .taooered .s fallows. 7 and 21 July, 5 and 19 Auoust .nd 2 
ld 16 September. NPK wa. applied at • rat. of 120-60-60 kg / ha . 
II varietie •• own after July were severely attacked, and TN! wa. 
le mo.t .eriously affected (Table 11). 

able 9, Reaction of rice to inoculum .ource. of ~!n~ngm9a!! 
6Im2~~t~!! p.v. g~~~.~ in Northern Seneoal 

tpr •• entatt ve 
arietie. 

~s 209 
~ 1529-680-3 
~ 78 
i 90-2 
"aneil She Suno 
Kong Pao 

~ 1545-339 
~ 24 
~ 9782- 144-3-3-3 
~ 1 

Source of Inoculum* 
Inoculum I Inoculum 2 Inoculum 3 Inoculum 4 

0.3 
1.3 
2.5 
2.5 
3 . 8 
4.0 
6.5 
7. 8 
8.5 
9 . 0 

0.2 
1.3 
2.3 
2.2 
3.6 
3.6 
6.2 
6.3 
7.8 
9.0 

o 
0 . 3 
0.2 
0.3 
1.4 
2.6 
3.3 
4.3 
4.5 
6 .. 3 

o 
0.2 
0.2 
0.2 
1 .. 3 
2 .0 
3 . 2 
3 . 8 
4. 2 
4 . ~ 
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Type of virulence shown by 4 sources of tnoculu. 
fr~ the pathogen bacteria on 10 representative 
varieties of 5 groups with variable reaction. 

HR R -5 -

HV 

IV 

GROUP I GROUP II GROUP III GROUP IV GROUP V 

~M CION 1100 0- .;$ .... 
""J 

-c: • M N 
NJ ::JI:\. M ~ CIO iO- .c I I:ICi 
1/)'" I/) 110 '" ... 
~ol ~ a: ..:t 

&I 0 '" N .c:lll: .... 
11"1 II) .... ... s.: 

00 .... 
I:ICi t:: ... • Sources of Inoc uluaa :. 

~ 

0 .() Kvang She Shung 

• • I Kong Pao (1) Horizonta l Level of path 
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Interaction of bacteria-hoat between .elected 
representative varieties and 4 sources of inoculum 
applied to the KSS 

o GROUP I GROUP" GROUP III GROUP IV GROUP V 

Kvang She Shung ----Kvang She Shung Representative variet le~ 

I Kong Pao ----Kvang She Shung Representative variet ies 

lR 8 ------ ------- Kvang She Shung Representative variet ies 

TN ------.-------- Kvang She Shung Representat f.ve varieti es 
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T.bla 10. Typ. of virul.nc •• hawn by 4 .ource. of inoculum 
appli.d to KS5 to 5 r.pre •• ntativ. vart.ti •• 

Inoculu. of 4 Sourc •• through KSS 

-----------------------~----~~-~---~----~~----~ 

Group 
Inoculu. 1 
Paint R.ac

tion 
(2) 

InoculuM 2 InoculuM:5 InoculuM 4 
Paint R.ac- Paint R •• c- Paint R •• c-

tion tlan tlan 

-----------------------------------------------~------~----------

CAS 209 1 0.8 HR 1.4 HR 2.0 R 2 .. 4 R 
BG 90-2 II 1 .. 2 HR 1.5 R 2.6 R 2.9 R 
I KONG PAD III 1.3 R 3.0 R 4.1 HR 4.3 t1S 
lR 1545-339 IV 4~B HS . 5.2 S 6.5 S 7.2 HS 
TN 1 V 5.5 S 6.2 S 7.4 HS 9 HB --------_ .... -----------------------------------_._------------------

1 - inoculum 1 
Inoculum 2 
InoculUM :5 
InoculuM 4 

2 • H •• n value for the 10 inocu
l.t.d leave./line. 

3 - Vari.tal re.ction to the 
•• verity of the di ••••• 

HR - Highly r •• t.tant 
R - R •• i.tant 
MR - Maderate re.i.tance 
S - Su.ceptible 
MS - Maderat.ly .u.c.ptibl. 
HS - Highly .u.c.ptibl. 
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Level of infection by bacterial leaf blight on tvo 
rice varieties. 

TN. 

1 Kong pao 

T, T2 T3 T .. TS 
INTERVAL 

No leaions. Only through pores 

Inoculation 5 .fnutes after the appearance of lesions 

Inocubtion 30 .inutes after the .ppcar.nc~ of telliona 

Inoculation 80 .(nutes after the appearance of lesions 

Inoculation 24 hours after the appearaance of lestons 
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Table 11 • Development of bacterial leaf bliQht and it •• ffect. 
an ric. yield. 

-----------~---------------------------------------------------SalillinQ Dat. Varietie. Vield Variation (1) 

Scale 

----------------------
KQ ha-1 Kr FF 

-------------------------------------------------------------------
7 July 89 90-2 8200 1.17 1.08 

IKP 6400 1.2~ 1.43 
TN 1 5800 2.7:5 3.SS 

21 July BB 90-2 8200 1.30 1.19 
IKP 6200 1.40 1.40 
TN 1 :5600 2.7S 3.40 

S AUQu.t 8B 90-2 8000 2.33 2.38 
IKP 6000 2.78 2.80 
TN 1 5:500 3.20 3.68 

19 Augu.t 8B 90-2 7BOO 2.38 2.4S 
IKP 4700 4.35 :5.00 
TN 1 4200 6.B!5 6.63 

2 S.ptember 86 90-2 7S00 2.S0 2.48 
IKP 3900 :5.28 S.98 
TN 1 3700 7.43 7.48 

16 Sept •• ber 8B 90-2 6700 2.60 2.60 
IKP 3800 :5.48 6.20 
TN 1 3400 7.83 8.03 

In 1986, .eve,..al an-farm trial. we,..e conducted in SeneQal to 
dete"'Mine the perfarmance of some technologi.. on farme,...
field •• 
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In a bid to replace .ome of the imported input. by locally 
available .ource., trial. ware conducted on Matam phosphate which 
can be u •• d directly in it. raw form to replace triple 
superphosphate or a.monium phosphat. in rice production. Four 
trials to deter.ine the best Mode of application w.re conducted 
in two locations and on three repres.nt.tive vall.y .oil •• Since 
this phosphat. has a major re.idual effect, this w •• te.ted a. 
wall with respect to frequency of .pplication. The eMperl
mental de.ign w •• the Randomized Compl.t. Block de.ign (RCB) with 
4 replic.tion.. Each sub plot had an ar.a of 25m2. Th. re.ult. 
available from only one trial and pre.ented in T.bl. 12 indicat. 
that Matam phosphate could be us.d a •• n alternative for Tap .nd 
that f.rmer. are very int.r •• ted in the positive residual effect. 

It is pos.ibl. to produc. Azoll. in Qraat quantiti.. by 
using the ponds and drain. that eKi.t in irrigated plot.. If 
grown under favourable conditions, an Azalia strain that 1s well 
adapted can be very produ~tiv. in a r.l.tively short ti •• 
(doubling of biom ••• 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 str.w usually noted in f.rmers' fields. If regularly 
h.rvested and pl.ced in he.ps for composting .nd .pre.d on the 
ric. soil before ploughing. the bioma •• could b. u.eful in 
org.nic .oil improv.ment while offering anoth.r altern.tiv. to 
the .gronomic use Qf Azella. 

A .tudy of the effectiven ••• of Azalia compoat on ric. yield 
which wa. first conducted in 198~ wa. r.peated in 1986. The 
eKp.ri~.ntal desiQn wa. the R.ndomized Complete Block d •• iUn 
(RCB) with 3 replication.. The plot. hAd an ar •• of 100m2, and 
the treatm.nts are indicated in Table 13. Th. re.ults of the 
trials are pre •• nted in T.ble 14. All the treatments were 
.i;nificantly diff.rent in the •• cond y.ar. The b.st tre.tment 
w.s obtained by the combin.tion of bON + 15 tonn... It t. 
n.vertheles. premature to conclude that this iner •••• in yield 
can be completely .ttributed to the compost b.caus. the pho.ph.te 
fertilizer dos. WA. le.s on the farmer T2 treatm.nt. 
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Tabl. 12. Effect of the Applic.tion of H.ta. pho.phat. on ric. yi.ld 
JAVA Variety (Second S.a.on - Hat am Trial Loc.tion) 

-----------------------------------------------------------------------
KQ/ha I 

I 
Form Frequ.ncy of 

Applic.tion 
Yi.ld 

(Kg/ha) 

----------1--------------,---1------------------------1-----------------
0 :5~~ c 

60 TSP E.ch croppinQ •••• on 89BB .U, 
60 H.t •• Pho_ph.te E.ch croppinQ •••• on 702:5 b 

120 "'.ta", Pho.ph.te Each croppinQ •••• an 9100 a 
120 Hat a", Pho.phat. 2 •••• an. 942:5 a 
120 ".tall Pho.phate 4 •••• on. 931:5 a 

-----------------------------------------------------------------------
(1) Vi.ld. fallowed by the •••• fiQur. ar. nat diff.r.nt (P.O.OS) 

Tabl. 13. Tr.atment of Azalia Compo.t Trial at Ntanva (198S and 1986) 

1985 Wet S •• son 1986 Wet Saa.an 

N Compo.t P2D:5 
-1 -1 

(kQ.ha ) 

N 
-1 

(KQ.ha ) 

Compost P20S 
-1 

(T.h. ) (T • h.) C kV. ha 

------------------------------------------------------------------------~-
Tl 0 
T2 (far .. er) 70 
T3 60 

o 
o 

10 

60 
12 
60 

o 
72 
60 

o 
o 

1!5 

Tabl. 14. Eff.ct of Azolla compomt on the yi.ld of the JAVA variety 
at Ntan;. (1985 and 1986) 

Tr.at ... nt 

T1 
T2 
T3 

LSD 0 .. 05 
CV X 

1985 

4270 b (1) 

6171 it 

:5848 a 

14!59 
11.86 

1986 

4383 c (1) 

5533 b 
6333 a 

793 
6.46 

(1) Th. av.r.g •• followed by the SAme letter are not .iQnificantly 
different at the leval of 5Y. 

60 
23 
60 
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In the hot dry •••• on of 1986, the p.rfor.ance and 
operational co.t of the TR 4 tr.nspl.nter de.igned by IRRJ and 
manufactured locally were ••••••• d. 

Te.ted alonQside the mechanical transpl.nter (Tl) wa. a 
•• nu.l tr.n.planter, (T2). The t.sts were replicat.d twice on .ub 
plots of 10 hect.r.. .ach. Tha r •• ults of the te.t. are 
pr •• entad in Table 15. Th. n.t ti •• taken by the •• chanical 
tran.pl.nter (.bout 9 hect.re./d.y/h.) wa. much 1 ••• than that of 
the manual transplanter (44 hour./day/ha). The reduction in work 
time was about 80X. However, work .toppaQe tim. wa. or.at.r in 
the ca.e of the mechanical transplant.r due mainly to ti.e tak.n 
to r •• upply the nurs.ry. The work .tappao. in the ca •• of the 
mechanical tran.planter can al.o be attributed to the lack of 
adequate knowledge about the equipment which wa. being te.ted far 
the fir.t time. Table 16 give. the exp.n... rel.ted to the 
transpl.nters. Tha tot.l expense. for the manual tr.nsplanter is 
more th.n double that of the mechanic.l tr.n.planter. 

The .im of the trial which was conducted in two vill.O.. in 
the SeneQ.I River Valley wa. to confirm the re.ult. of pr.viou. 
y.ar.. Th. tri.l was of the disper.ed type with 10 f.rmer. 
(replications) and two treatment. (tr.ditional nur •• ry). The 
re.ult. of the tri.l were consiatent with tho •• of the pr.viou • 
•••• on.. The Oapog m.thod g.ve a yield incr •••• of about 36Y., 
the duration of tha nur~ary was reduced by 30 d.ys on the .veraQe 
.nd there was a substantial reduction in the AreA of the nur.ery_ 
FArmers - continued to shew interest in the DapoQ nur.ery •• 
s.veral Dapog nurseries wera aet up in small irrigated plot. and 
home. in 1986. Farmer. mentioned the following amonQ rea.an. why 
they prefer the Oapog method I (1) Qood seedling recov.ry, (11) 
Qood tillering capacity, (iii) .avinQR of Q •• oil and manpower 
and (iv) high yielda. 
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Tabl. IS, PerforMance of Mechanical and Manual Transplanters in 
SeneQal, 1986 

Transplanter 

Mechanical 
Manual 

70 
352 

Approx. 
~!~t~!!. 

9 
44 

Table 161 OperatinQ Cost. of mechanical and manual transplanters 
(CFA/Ha) 

Source of 
Coat 

Depreciation 
Labour coat 
Maintenance/Repairs 

Total OperatinQ Cost 

Mechanical Transplanter Manual Transplanter 

13.000 
15,470 
2,600 

3 1 ,070 67,642 

-------------------~--------------------------------------------
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In 
bank. 

1986, over 300 accRs.ions were added to the The acce •• iona originated from Burkina Faso 
Qermpla.m 

and Asian countries. 

Same 543 local cultivars from Sierra Laone, and some West African collecttons obtained through IRAT in France were characterized at Suakoko in Liberia. 

Thirty four of the accession. (Tabl. 1), screened for tolerance to iron tOMiclty, had scar •• of 0 or 1 at 4 and 8 ~eeks after transplanting indiCAting tolerance. These will be further scr.ened in the concrete bed and in the field to confirm their tol.rance to iron tOKicity. 

FurtherMora, viability tests were conducted an 1801 acce.sians in the germpl •• m bank and an another 221 varieti.s in the Seed Laboratory d •• tined for either the germpla.m bank Or for other user •• 

543 accessions with low germination were seed incr.ased at Suakoko while for accessions that had nil germination arrangements were made to obtain new supplies through the original source. 

ea.ed an request, a total 
bank were dispatc hed to .everal 
Niveria and Uganda. Also, at 
Technology Unit, 3.4 tonn.s 
varietie •• 

of 146 entries in the oermplasm 
scientists in Liberia, MalaWi, 
the request of the Post-harvest 
•• ed were produced from t.n 
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Tabl. 1. Acc.ssions .ho~lnQ tol.ranc. to iron tONicitv in buck.t 
.Mp.rim.nts, Suakoko. Main S.a.on, 1986. 

---------------------------------------------------------------------
ACCESSION 

NO 
CULTIVAR ACCESSION 

Na 
CULTIVAR 

---------------------------------------------------------------------
913 

895 

908 

1003 

1177 

1590 

1592 

1130 

906 

889 

881 

880 

871 

863 

832 

1107 

998 

1172 

1150 

Van •• inah 19 

Pa Bintu IIA 

Cabui 190 

Pa Konday 241 

Pa Bundu 62 

v. 441 

v. 429 

Pa Tok 278 A 

Pa Ba' To111. 

Pa Ranke 54A 

Pa Sora Kent 228 

Pa Bundu 328 

Pa Lamina 220 

Math.. 129 

Mora •• n 109A 

Sa ... ani 217 

Kpevei 192 

Gbondo Vaket 290 

Al,..a Koyo I 417 

1136 Pa Momah Kamara 22 

1158 Banjul 8al 384 

1101 Pa 60ro 12:5 

1120 Pa Fant 213 

1023 Kit! Mana 368 

1029 Pa Rooko 271 

1034 Pa Havanini. 

1041 P.C. Wui 297 

991 

1044 SAmba 327 

1046 Nyabe II 421 

1115 Pa Sana.' 219 

1013 Mani Finoa 4!'S6 

1006 Kumba Mana 380 

1102 Charno 391 
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In collaboration with other institute., WARDA participated 
act.ively in the various a.pect.. o-f IRTP-Africa and IRTP Global. 
WARDA wa. responsible for the distribution of most of t.he 
nur •• ries in the WARDA region. The collection and transmis.ion 
of trial data was done by WARDA fer most of the trials. 

WARDA Headquarters' staff conducted three upland and three 
irrigat.ed trials at Suakoko -for the IRTP-A-frica. In the IRTP
Global, an acid lowland screaning •• t w •• also conducted at 
Suakoko, Liberia. Results of all the trials have been .ent to 
the Coordinators at IITA and lRRI for joint reportinQ~ 

The iron-toxicity res.arch program conductad in collabora
tion with IITA and the Central Agricultural Research Institute 
(CARl) of Liberia continued in 1986. 

Hlghlight5 of the activiti.s and some result. are given 
below. 

1. 

evaluat.ed 
trials . 

Three methodologi •• (Pot, Concrete bed and Field) were 
and utilized for screening and conductinQ some special 

To evaluate the reliability of t.he three methods, .even 
cultivars of varying levels of tolerance to iron to~icit.y were 
u.ed. IR 26 was uged as the susceptible check and Suakoko e a. 
t.he r •• i.t.nt chack. The Qaedlings for th. trial. were .own on 
June 2, 1986. 

Toxicity scores bAsed on a scale of 1-9 were t.ken .t. 
four and eioht weeks after transplanting (WAT) 

1 c Growth and tillering nearly normal 
9 = ALmo.t all plantfi dead or dying_ 

The results for 8 WAT ~re shown in Table 2. 
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A. .hown in Table 2, the cOMparative perfor.ance of the 
cultivar. under the three .cr •• ninQ condition. confirm. the 
reliability of the three .creeninQ methodoloQie.. Under the 
three conditions, all the tolerant entrie. and Suakoko B scared 
between 1 and 4 a. would be ewpected. The pot method had the 
low •• t coefficient of variation (CV) while the conrete bed had 
the hiQhe.t CV. The hiQh CV of the latter can b. eMplained by 
the fact that the concrete bed wa. newly constructed. 

From the re.ults, it can be s.en that the three scr.ening 
methodoloQies are sati.factory for screeninQ oenetic material. 
for tolerance to iron tOKicity. The choice of any of the. 
depend. on the type of eKperi.ent. And the amount of .eed avalla
ble. The pat and concrete bed method. should produce more 
uniforMity of tOKiclty than the field method. 

Table 2. 

Fe Score. at 8 WAT usinQ Three Scr •• nin; Method. 

--------------------------------------------------
Concrete 

Entry Pot bed Field 

----------~---------------------------------------

1. SUAKOKO a 2.:S9b 1.96b 1.42c 

2. GISSI 27 2.64b I.JOb 3.22bcd 

3. IR 26 6.29. 6.09. 8.0Sd 

4. IR :s 2.S8b 3.39ab 3.61bc 

S. CIAT 249 2.S9b l.l6b 2.4Scde 

6. ITA 249 3.07b 2.S0b 4.00b 

7. MAT CANDU 2.39b 2.5bb 1. aadc 

C.V. 17.07 38.32 24.15 

-------------------------------------~------------



- 104 -

From the WARDA germplasm bank, 249 acc •• sions were acreened 
and thirty four ware found to be toler.nt. About 20 entri •• from 
the 180 cultivars on the IRTP-Global set were tolerant. Out of 
the 12 fixed lines from the WARDA Station at Rokupr, two lines , 
WAR 87-1-Ml-1 and WAR 35-36-2-1-1 were tolerant. 

3. Bgg~_!ng_!ngg!_gCg~1n_~ng_Q~~!!gem~n~ 
~ng~~_![gn_~g~!5_5gng!~!gn~ 

The purpose of the root trial was to find out how the root~ 
of different cul tivars are affected by iron toxicity. 

Seven cultivars (Table 3) with different levels of tolerance 
were used for this study. The pot screenino method was used . 
Character. were studied at 4, 6, and 8 weaks after tranaplant inQ 
(WAT) into toxic and non-tox ic pots. In this report, only the 
results for 8 WAT are presented. 

Table 3. Plant height and some root characteristics under toxic 
----- and non-toxic pot conditions 

------------------------------_ .... _---------------------_ ..... _-_ ..... _---------------------
Yo dt If. Yo dl ff. '1.d'ff. 
non- non- nan-
tOl(tc tONic tadc 

non- To)(ic: .. noo- TOICic .. non- I. 
ENTRV tONic towie tOlCtc tmclC tONic tOlCtc 

----------------------------------~---.------- ---------------------~-----------------
SIJ&koka 9 1'1.33. 6l.3J&b 23 Jl .33A 42.67. 27 272.33. 2504.67. 6 
Gt •• , 27 91.00. 62.33.b 23 31.33A ::S8.:S3b 1£) 239 . 33. 239.00. ib 
IR 26 74.33.b 40.19. 46 29.67. 14.29. :52 29:5.67. 61.27b 19 
IR :5 6B .67bc: 54.67ed 20 32.67. 2:5.67d 18 220.67. 130.67b 41 
CIAT2152B 6B.33bc :52.00d 24 35.67. 29 . 33cd 18 313.33. 321.67. -3 
ITA 249 604. lac :56.00cb 13 32.35. 30.33c: b 279.03. 243.33. 13 
MAT CANDU 76.00.ab 67.61. 11 34.67. 30 . 67c 12 312.33. 266.61. 1:5 

------------------------------------------------------------------------------------
+ Mean " in the Game column followed by the same letter are 

5 ignificantly dif feren t at the S% leve l of probability (DMRT) 
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Re.ults of the experiments are shown in Table 3. 

The hiOhly .usceptible entry, IR 26, had 46 X 
reduction in heioht under to~ic condition. a. compared to non
toxic conditions. Mat Candu, a very tolerant cultivar, .howed 
the le •• t effect of iron toxicity on shoot heiOht. The differen
ce wa. only l1Y.. The affact of iron toxiCity doe. not fallow. 
clear trend. IR 5 which i. moderately tolerant had Ie.. heiQht 
reduction (20Y.) thAn Suakoko 8 and Gissi 27 which are hiQhly 
tolerant cultivars. The difference. in their plant type. are 
apparently re.ponsible for this. Tall cultivars such a. Suakoko 
e and Gl •• i 127 are apparently more .ensitive to heiQht reduction 
than .hort or intermediate cultivars. 

Root lenoth showed intarestinQ reaction.. The 
hiQhly tolerant cultivar5, Suakoko e and Gis.i 27, had lonQer 
root. under toxic conditions than under non toxic conditions. 
While IR 26, a sUficeptibl. entry, had 52% root lenQth reduction, 
tolerant entri.~ such •• ITA 249 and Mat Candu had their root 
lenQth. only sliohtly reduced under toxic conditions (6 and 11Y. 
respectively). This confirms earlier reports that the root. of 
tolerant cultivars are able to Qrow and elonQate normally . in 
spite of the toxicity. It may also be .tated that rapid root 
alonQation t. one of the machanisms for the tolerance exhibited 
by soma cultivars under toxic conditions. 

The trend in root number approximate. that of root 
length although the reduction for Mat Candu (15Y.) wa. higher than 
expected and CIAT 2158 had 3% more roots under toxic conditions. 
IR 5, an intermediate cultivar, performed a. expected with 41X 
r.duction while the susceptible entry had 79Y. 1 •• s roots under 
toxic conditions. The highly tolerant entri •• , Suakoko e and 
Gis51 27 .ach had only bY. reduction in root number. 

Thua, the tolerant cultivar. in this experiment 
were able to continue to produce root. with little or no adverse 
effects by the toxicity. With some caution, one may stat. that 
ability to increase in root number is another mechani.m for iron 
toxicity tolerance. 
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Thi. trial was conducted to determine the yielding 
abiliti •• of the identified tolerant cultivar •• 

The trial wa. conductad using pots, concrete bed and 
field condition. with subplot. that have tONic and non tONic 
soil. The siN cultivars used were Suakoko 8 (tolerant check), IR 
26 (susceptible check which die~ before maturity), JR 5, CIAT 
21529, ITA 249, Mat Candu_ Data was collected on many traits. 
Only height, days to maturity and grain yields are reported for 
trials conducted under field conditions. The yields were 
adjusted to 14 X moisture content basis. 

Some of the results from the trials are shawn in Table 
4. 

In the field trial, the cultivars in general 
matured longer under the to~ic conditions than under non-toNic 
conditions. IR 5 produced the highest differ.nce in this trait 
than any other entry. The difference wa. about 19 days. 

All entria. in the field were taller under non 
tONic than under tONic conditions. Thi. means plant height i. 
reduced by iron tONicity no matter the plant type. 

Yield loss under the tOKic condition varied from 
51-76 per cent. IR 5 had the highest yield reduction both in the 
field and concrete bed trial. This i. eKpected as IR 5 was the 
l.a.t tolerant of all the surviving entries in the trial. 

It is interesting to note the relative high yield. 
of Mat Candu as compared to the tolerant check. Suakoko 8. Under 
non-tONic Boil. in both concrate and field condi~ions, it was 
si9nificantly higher yielding than Suakoko 8. Under tOKic condi 
tion., it was also the highest yielder thouQh not sionificantly 
different from the tolerant check. Mat Candu is therefore a very 
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promising cultlvar that could b. used as a long duration variety . 
In .ome parts of Liberia, it eQuid ea.ily replace the photo
.en.itive Gi •• i 27. M •• nwhile, it i. being u.ed a. a parent i n 
breeding program. as the height and maturity need to be reduced . 

In these trial. iron tONiCity reduced plant heiQht, 
lengthened days to maturity and reduced Qrain yield. by ~1-76 per 
cent of tolerant cultivars. Mat Candu t. a very promisinQ cul ti 
var. It produced aver 1 ton/ha more than Suakoko e under non
tONic conditions and 301 kQ/ha more than Suakoko B under iron 
tONic condition.. It could b. recommendad a. a variety for 
inland swamps and as parent for bre.ding proQrams. 

Table 4. Days to maturity, heiQht and grain yields of ~ tolerant 
cultivars under tONic and non-tOHic conditions in fi eld 
trials, Suakoko, 1986. 

DAVS TO MATURITY HEIGHT IN 01 YIELD KB/HA 

----------~~ -- -------- -------------------------------------

Nonlo .. ~ c lON i c NanloM1C TOlCie Nont.o..1C TOK l e: 

X YIELD 
DIFERRENCE 
BETWEEN-NON 
TOllC AND 
TOXI C 

----~------------------------------------------------------------------------------.---------
1. 

2. 

3 . 

4. 

:So 

eua!ro!ro a 143.00c &:SO.OObc a44.67b 112.33. 3332b lB23.b 45 

IR 5 142.00c IbO.b1. l01 . 33d 15.0Qb 2841be 66:k: 16 

ClAY 21:128 124.67d 131.33d lO4 . 33d B6.61b 247Bc 1010c: :59 

ITA 249 142. 00c 1"5 . 02c 116.00c: 78.QQb 3166bc 1'520 51 

H.t C.ndu 1:)J . 3Jb 1:56.00.b 1:5).00. 111.J3. 4431. 2&24. :52 

• - He.n. tn t.he •• "'. c ulu,.n follo .... d bv t" ••• "'. lett.r .r. not .'Qnl ftc: . " t ly d i 4 filtr l!! '\l~ 
at the :SZ lev. l 0 4 probability. 
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In 1986, 21 era •••• were mAde for inh.ritanc. 
studi •• and •• lecticn work. Parents involved were Suakoko B. IR 
~, Gi •• i 27, CIAT 2158, Labelle, IR 26, Mat Candu and ITA 249A 

Three hundred and siwteen segregatin; 11ne. ware 
introduced from lITA for screening under the iron to~icity condi
tions. Over two hundr.d plants with ~ood IRvel 04 tolarance were 
•• lected for further as ••• sment. SomR of the line. ..lected 
w.r.. TaX 85C-CI-I-WASI, TaX 8SC-CI-10-WAS 5, TOX 3107-4-WAS 1, 
TOX 311B-5-WASI. 

ThrouQh the shuttle breading arrangement with 
IITA, half of all the selected line. wera sant to IITA for bla.t, 
Rice Yellow mottle virus .cr..eninQ and plant type .election. The 
promosinQ lin •• are then sent back to WARDA for further evalua
tion. 

From the original cro.sa. made at Suakoko , a total 
of 124 lin •• were selected for further studies. 

Ten mutant. and 12 mutant. were selected from 
irradiated Suakcko e and ITA 249 respectively. 
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In order to improve post-production technology and nutritio
,al qu.lity, the Po.t-Harvest Technology programme •• t. number 
~f objectiv.s E .saes.ment of post-production con.tr.int. in the 
~ural ar ••• , a&aes.ment of pre-atorage loases, •••••• m.nt of in
&torage losses at the vill.ge level, · generation and u •• of low
:ost technology for processing and storage, ev.luation of milling 
and aen.ory characteri.tics, promotion of improved proce.sing and 
atorage techniqu •• in the region, promotion of rice by product. 
~tiliz.tion and traininQ of technicians in post-harv.st technology. 

In 1986, as part of the .trategy for a ••• ssing pr.-stor.g. 
10 •••• , two m.mber. of ataff (one entomologist from the WARDA 
Training Center and the maintenance technician .ttached to the 
~ost-harve.t laboratory ba.ed at Fendall) attend.d cour ••• on 
Stor.ge of Tropical Crops at the Tropic.l Development .nd 
R •••• rch Institute (TORI) at Slough, England, betw.en August and 
Oecember 1986. The four-month programs dealt, among other 
topica, with sampling and loss assessment methods. 

The newly trained staff will .ssist the postharve.t techno
IOQist. in studi •• reiatin9 to food losses, storage t.chnology 
and manpower training . 

In the ev.luation of the physical properties and milling 
~ualities, • tot.l of sa rice samples was inspect.d .nd ev.1u.t.d 
For milling performance at the WARDA Rice Post-harve.t Technology 
~abor.tory in F.ndall, Liberia, in 1986. 50 of the •• mp1 •• were 
.Htra 10no grains whilR tha remaining 8 ware 10no Qr.ins. Th • 
•• mple. c.me from the WARDA Irrigated Rice Re •• arch Station in 
Senegal, the WARDA Mangrove Rice Research station in Si.rra L.on. 
and the WARDA Germpla.m Unit in Liberia. All sampl •• ware kept 
in an air-conditioned room (24 hours, 365/6 days a year eHcept 
during periods of power interruption) for three months before 
test. war. conducted. T.ble 1 shows the condition. of the gr.in 
tmmediataly after opening each rice package. 

Of the 50 extra long Qrain varieties tested. Suakoko a 
topped the line with 4 tot.l recovery of 72.3% and h.ad rice 
vield of 65~5X. ITA 254 and ITA 236 took the second and third 
positions with tot.l recoveries of 75.61. and 72.5% and h.ad rice 
vields of 63.1% and 62 .6% respectively . The sample. had low 
incidence of bre.kage, damaged kernels and chalky kernels. WAR 
31-2-1-2, although it h ad 100% red kernels, gave a good recovery 
of 70 . 6% and an excell en t output of head rice (65%). WAR 72-2-1-
1, WAR 52-384-3- 2 - 1 and Kuda lr-ang had very poor ratings while C
aa •• in had to be discarded due t o serious varietal mi~ing. 
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In the long Qrain cateQary, WAR 27-28-l-3-1, Kuattk Kundur 
and l-KP gave the be.t yields (total millinQ recovery and head 
rice) while KSS and Tatsumi Machi Qave Qaod millinQ outturn but 
lower h.ad rice yields. 

Table I. Preliminary Evaluation Te.t Result. (Summary) 

Ntt 
1 

Purity X. 
Ran~e Madi.n 

2 
lK ~. 

Ran~e Madian 

3 
MCX wb _. 

Range Median 

-----------------------------------------------------------------------------
Fendall 
(Libaria' 16 80.3-95.6 89.4 0.3-3 1.4 11. 6-14. S 12.3 

Suakaka 
(Liberia' 16 87.:5-98.3 93.3 0.6-19.3 4.1 11.9-13. B 12.8 

Rokupr 
(Siarra Laona) 24. 94.2-99.6 9S.4 0.0-1.8 0.0 11.4-13.7 12.~ 

St. Lout. 
(Sanagal) 16 92.9-97.4 9:5.4 0.9- 10.:5 4.S 12.4-14.0 13.2 

------------------------------------------------------------------------------

N. 
IK* 
MCY.wb 

• Number of Varietie. Te.ted 
- Immature Kernel., Y. 
• Moisture Content X wet bast. 

A preliminary study an the prediction of total milling 
recovery of eKtra lonQ Qraln indica rice without millinQ wa. 
undertaken. In the study, an attempt was made to predict tot.l 
millinQ recoveries of eKtra lonQ grain indica rice. which are 
widely Qrown in We.t Africa. Multiple reQression analyst. on 
some physical properties of rough rice, moi.ture content and 
damaQed kern.l content a. independent variabl •• indicated .tronQ 
relationship. with total millinQ yield. Predicted ~.lue. of 
millinQ yield from the reQres.ion equation obtained were between 
3.~y' and 4.7X of the m.a.ured valu... Table 2 pr •• ent. the 
results of the regre.sion analysia. 
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Table 2 

Coefficient Std. Error 

Intercept -2.012 
Varaible 1 1.308 0.474 
Variable 2 -1.433 0.587 
VAriAble 3 1.246 0.395 
Variable 4 0.699 0.122 
Variable 5 -0.191 0.053 

R2 - 0.7:59 

Number of ob.ervation. • 24 
Variable 11 Moisture content ~, (Me) 
Variable 2. Paddy .hap_, (L/W) 

t 

2.76 
2.44 
3.15 
5.72 
3.56 

Variable 31 RiQidity KQ, (R) ••• breakin; re.istance 
Variable 41 Brown rice yield, X (SR) 
Variable 51 DamaQed kernel content Yo, (DK) 
Dependent variable: Total mill in; recovery. (V 

p Yo 

1.24 
2.40 
0.56 
0.01 
0.25 

. From the analyaia, the millin; recovery VeX) is given by the 
equation. 

v • 2.01+1.31 (MC)-1.43(L/W)+1.25(R)+0.7(BR)-0.19(DK» 

Further work with more rice varieties and more statistical 
analy.t. to eMpand on the number of ob •• rvations and to minim1ze 
the effect of the unaccountable error in the re;ress1on equation 
respectively ia required in this study. 

It is envi •• ged that the development of a valid equation 
will reduce the tedious work a •• oci.ted with the evaluation of 
total milling recovery by about SOX. 

Under the Unit'. Technical As.istance ProQram, for the 
promotion of improved proce •• ing and .torage technique. in the 
region, a rice proc ••• in; eMpert and a maintenance technician 
inspected rice mills at three 8state. of the Liberia Produce 
Marketin; Corporation (LPMC) 

The rice mills, installed by WARDA engineers between the end 
of 1984 and early 1985, required thorough inspection after the 
first year of operation. Neces.ary recommendation. have sinca 
b •• n submitted to the LPMC management. 
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Following soma controversy on the quality of parboiled rice 
imported into Liberia under the United States PL 490 program, 
.ampl •• wara evaluated at the Past-harvest Technology Laboratory. 
The te.ts showed high incidence of fermented and damaged kernels 
which were suspected to hAve developed in storage prior to the 
parboiling process in the United St.te •• 

In the area of training, the Unit continued its efforts to 
prDmDte the greater us. of improved rice processing and .torage 
technique. in the subregion by conducting the ninth Rice Post
harvest Technology Course between 12th May and 3rd July, 1986. 

Twenty-three participants from nine member countries 
.ttended the cour.e which wa. held .t the WARDA Regional Training 
Centre in Fandall, Liberia. To date, • total of two hundred and 
fifteen person. in the post-production .ector have been trained 
by WARDA since the inception of the cour.e in 1977. 

During the eight-week period, participants were acquainted 
with the various aspects of post-production rice technologies, 
operation and maintenance . of grain handling and processing 
equipment as well as the socia-economic factors with direct and 
indirect affect. on the production system. Lectures and labora
tory •••• ions were delivered and conducted re.pectively by a 
combination of reQular WARDA personnel (from h.adquarters and the 
re.earch stations) and guest lecturers from the Tropical Develop
ment and Research Institute (England). Fi.ld trip. were mad. to 
.elected processing and storage installations within Liberia. 

As far as collaboration with the other WARDA 
departments is concerned, the Unit ' s expert based in the Gambia 
continued to coordinate the Rokupr .tation's TAT activities in 
the Gambia in 1986. The expert .lso coordinated an in country 
training program on mangrove rice cultivation held in the Gambia 
in July 1986. Furthermore, in collaboration with the 
Communications Division and the Liberia Broadcasting System, the 
Postharvest Technology Unit, in June 1986, produced a 30-minute 
television program on training in post-harvest technology. The 
presRntation included field and indoor training ses.ion~ as well 
a. an interview on WARDA's mandate and program. 
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The 1996 TraininQ Prooram wa. one of chall.noe. and opportu
niti •• creat.d by .vent. which required .Kperim.nt.tion with n.w 
polici.. and Madel. to m.int.in it at the level of previous 
y.ar.. Funding uncertainties .nd reductions, the occupation of 
newly completed additional dormitory facilities by Headquarters 
staff, and uncertainties about the proQram'. future d.mand.d 
innovative action.. Overall, the proQram wa •• ucce •• ful and t he 
following activiti •• were undertaken I 

- the conduct of B short cour.es, some utilizing resource. 
in cooperating institutions, 

- .ignificant policy, plannin9 and program d.velop~.nt 
activities in anticipation of new strategies and progr ams 
consistent with WARDA'. new research direction •• 

Durino 1986, a number of short cours.s were organized a t 
the Training Centra in Fendall, Liberia. Th ••• includ.d the Farm 
Equipment Selection, U •• and Management Cour.e of 7 we.k.' dura
tion for 17 train ••• , Bird Pe.t Survey and Control Methods 
Cours. (5 w.eks) for 23 train ••• , Rica Post-harve.t Technology 
Cours. (8 we.k.' for 23 tr.in.es, Rica Production Speci.lists 
Cour.e (S months) for 26 tr.in ••• , Audio-vi.u.l .nd EMt.nsion 
Communic.tion Cours. (6 we.ks) for 21 tr.in •••• Ric. S •• d Multi 
plic.tion Course (6 weaks) for 12 train •• s, and Inten.ive 
Cour •• an Rice Production and Extension (2 wa.k.) for 26 tr.in •••• 

In addition to organizing trainino cours •• at the Tr.ining 
Centre, the Divi.ion alfiO c.rried out .tation- b ••• d ecaloQY
rel.tad training in line with the decision to rel.t. ecoloQY
.pecific training with the appropriate res.arch station.. With 
fundinQ provided by the UNDP, the Rokupr Station conduct.d • on. 
week inten5ive course in Mangrove Rice Production R •••• rch and 
EMtension Methods for 26 extension staff in the Gambia . 

The Division also undertook degree and deQre.-related 
training in collaboration with the University of Sierra Leon. at 
Rokupr where dissertation support was pr ovided to 4 cand idate. 
for the esc. degree and to 6 candidates for the MSc . deQr ee . 

This type of training iw seen as a crucial way of s t r.nthen
lng Member States research capabilitie5 and for strengthening 
long-term relationships with WARDA. 
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Another major activity of the Division during 1986 w •• 
technical .s.istance to member state.. In response to requ •• t. 
from Member Stat.s, the Division w.s invited by the PLAN INTERNA
TIONAL of Liberia to deliver lecture. and conduct field demons
tration. in 4 short intensive course for farmers of the Grand 
Cape Mount area. The Division 4lso responded to an invitation 
from Guinea-Bissau and USAID/Bis •• u to conduct a feasibility 
.tudy for • seminar on Rice Production and Water M.nagement. 
Furthermore, at the invitation of the Agricultural and Indu.trial 
Tr.ining Bureau, the Divi5ion w.s represented at a one-day 
meeting convened on December 3, 1986 to di6CUSS proficiency 
standards for graduate. from the middle-level agricultural 
training institutions in Liberia. 

In respon •• to changing technology and Bugge.tions from 
course participants and instructors, the curricula and programs 
of the S •• d Multiplication and the Audiovisual and EKtension 
Communication Course. were revi.ed by the training staff and 
HeAdquarters-based soc i ent i st' •• 

. With the support of the Briti.h Technical Cooperation 
Fellowship program, two staff of the Division underwent a 4-menth 
training in the storage of tropical agricultural product. at TORI 
in Slough, United Kindem. Storage is an important component of 
the Post-H.rvest Training cour.e and one of the staff wa • 
• pecially trained to teach the .torage component of the cour.e 
which had, up to 1986, been taught by two British aKpart. through 
aDA •• siatAnce to WARDA. 

A general brochure providing ganeral information on 
WARDA'. tr.ining program for Member States, donors and potentiAl 
u.ers of the Training Program waa completed in 1986 and will be 
published eArly 1987. 

As far as relations with member countries are 
concarn~d, WARDA not only collAborAted with Member Stat •• ' Minis
trie. of Agriculture or RurAl Development but .1so with the 
following institutions and organisations I 

-FAD in hosting: 
i) the Bird Pest Survey and Control Course at the 

Training Center (95 weeks) 
i1) the Farm Equipment Selection, UBe and Managemen 

Course (7 weeks), and 
iii) planning a bAse study for a workshop on Extens i , 

Campaign Planning to be held in 1987. 
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-!~B~ in organising and conducting a course in Libr.ry 
Science and M.nagement for. Sierra Leone National, 

Mr. Samuel B. Kargbo, with funds from IDRC. 

-!~B!_!u~_QQe for providing two stor.ge eMpert. to te.ch 
the stor.gR a.pRct. of the Po.t-Harvest Technology Cour.e. 

As part of thR effort to reorient the training program
me, the Division undertook a study on the Preliminary A ••••• m.nt 
of the Perceived Usefulness of WARDA'~ Short Courses. 

From the responses of WARDA and Member St.t •• ' scien
ti.t., the study •• t.blished beyond doubt the usefulne._ and 
rel.vanc. of .hort course. and in particular the Ric. Production, 
R •••• rch and Ewt.n_ion Cour •••• 

A comprehensive study entitled ~WARDA Training Poltcy" 
propos.d policy changes esp.cially with regard to the inclusion 
in budgets of donor-sponsored courses of all costs not otherwi •• 
supported, including reasonable charges for Center maint.nance 
and improv.ment. Additionally, the paper propo •• d the 
•• tablishm.nt of a Special Training Fund to accumulat. f.es for 
training s.rvices provided by the Center for the Training Center 
and training program improvement. Theae policy chang.. were 
adopt.d by the Program Committee at the 198b In-House Review, and 
were implemented during 198b. 

Another paper on WARDA Training Strategy: "An Interim 
Statement of the Goals, Objectives and Approach.s of WARDA'. 
Training Program H prepAred by the Division gives an overview of 
WARDA'. training progrAm and provides a comprehensive ba.t. for 
reviewing the program against aS$.ssment of regional manpower and 
training needs. 

In view of the cessation of USAIO support for the 
Training Center and for the Rice Production Specialists ' Course 
at the close of 1986 as well as the impending clo •• of the UNDP 
project and uncertainties about donor funding for other cour.e. 
in 1987, proposals were developed ~nd sent to potential donors 
for funding. 

Looking at the overall development of the Division in 
198b, it can be .aid that in spite of the difficulties that faced 
the Division, it nevertheless made significant preparation. for 
the long ran~e planning and strategy exercise currently under way 
and that it will be in a position to participate fully in WARDA". 
transition process. 
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Th. Communications Division is a multipurpo.. unit that 
lend. technical, linguistic and documentation .upport to WARDA 
scienti.ts both at headquarters and in the Regional R •••• rch 
Stations. It i. made up of four inteQral sub~units, namely t 

documentation and library, translation and interpretation , 
production, information and public rel.tions. 

The objectives of the CommunicAtions Division ar. the 
following I 

- To en.ure the production of WARDA's publications and their 
di.tribution to WARDA scientist. and select.d targ.t 
audiences 

- to ensure timely translation of all WARDA official 
corr.spondence, administrative and scientific documents a. 
well a. to provide interpretation and translation servic •• 
at all WARDA m.etinga, seminars And traininQ cour ••• 

- .to dis.eminate all rice literature received from other 
in.titutions to WARDA scientist. 

- to undertake public relations activiti •• intanded t o 
enhancR public awaren ••• of WARDA'. Activiti ••• nd 
achi.vem.nt. throuQh pre •• coverage in the m.s. media. 

Notwith.tanding staff reduction in 1986 and budgetar y 
limitations, the Communications Division neverthel ••• undertook ~ 
nu~ber of .ignificant activiti ••• 

The Documentation and Library Unit collect.d, proc •••• d and 
dis.eminated rice information within and out.ida W •• t Africa •• 
part of its effort to .et up an efficient library and documenta
tion .ervic.. Special emphasiS wa. placed on the supply o f 
relevant information to WARDA scientists through the •• tting up 
of the Selective Di •• emination of Information Service (SOl). As 
part of this service, the User ' s Intere.t Profile wa. revi •• d t o 
take into account the specific needs of •• ch scientist . 
Furthermore, the Unit undertook the compilation of special i zed 
bibliographies on rica and WARDA publications. It a l so collabo
rat.d with some international institutions such a. FAO/AGRI S , 
CAB, R •• ources D.velopment Centre, Enoland (LRDC/TRADIS) and 
National Aoricultural Library (NAL, U.S.A.) f or the reouiar 
.upply of current specialized bibliographies. 
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The Translation and Interpretation Unit continued in 1986 t o 
carry out its traditional activities. In the .aln, the Uni t 
translated all documents pertaining to the 1986 ••• tings of the 
Scientific and Technical Co.mittee, the National EMperts' Commit
tee and the Governing Council. It also translated the ~B8~e 
!!~nQ!~!!_~~~!!!~~!~! and g~~!!igQ!l_e!e!r!, compiled new termi 
nologies, updated and eMpanded the BiS!_~QS!g~!!t~, and provided 
interpretation .ervices at all the WARDA meetings that were held 
during the year. 

In addition to producing all the documents for WARDA 
•• etings, the Production Unit published the ~aB~a_!!EnDis!! ~!~!= 
!!~~!t, the QS£!!!2Q!!_E!e!t!. the Bi£! §~!~i!~!S!_Y!!t~gg! and 
the ~Bga_~!~!_fty!!!t!Q. For its part, the Public Relations Uni t 
ensured the covera;a of WARDA activities and achieve.ents by 
newspapers, radio and televiSion. 
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APPENDIX 1: FINANCIAL STATEMENT 

AKINTOLA WILLIAMS & C~ "4. ......... ... 1 .. -.e .•• ,...... .... " .. ..... . 

REPCRT Of" mE AU) 1 TORS 

TO UfE tXX.N::1 L OF MrNI STERS Of 

..... "'. I ... JMWt .... C~ 

IMMEUBLE DE LA B. A. D. 
12 E ETAGE. TOUR SUO 

01 B. P. 4114 
ABIOJAN Ot 

COTE O'IVOIRE 

mE WEST Ami CA RICE DEVELOPMENT ASSOC I AT r CN 

We have exomlned the balance sheet of the West Arrlca Rice 
Development AssOCiation, (WAR.oA) as of 31 December 1986, and the 
related statements of Jncome and expenditure, changes In fund 
balances, and source and application of funds (or the year then 
ended. Our examinations were made In accordance with Internation

ally accepted auditing standards and, accordingly. Included such 
tests o( the accounting records and such other auditing 

procedures as we conSidered neceasary In the cIrcumstances. 

In our opinion, the rlnanctal statements rererred to above 

present (alrl), the (inanclal pOSition of WARDA, 85 of December 
31, 1986 and the results of lea operations, chonges In fund 
balances and changes In Its financial position (or the year then 
ended, In conrormi t)' wi th Internationally accepted account lng 

prinCiples. 

31 March IH87 CHARTERED ACCOLMANTS 

................. Touche Ross Int('rn;uion:iI 

Societe" rosponsobllll& Umlih au capital de 5.000,000 de Franca CF A . R. C . 44461 ABIDJ AN 
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WEST AFRICA RICE DEVELOPMENT ASSOCIATla-J 
BALANCE SHEET AS AT 3 I ST DECEMBER 1986 -------.. ---_ .. _ .. --------_ .. ------_ ... --.- .. --... 

EMPLO\MENT OF FlN)S 
a.RRENT ASSETS 
Stocks 
Accounts Receivable: 

Donors 
Starr 
Other. 

Time Oepos I ts 
Bank and Ca.h Balances 

LESS CURRENT LIABILITIES: 
Accounts Payable , 
Contrlbutlons In Advance 
Provisions and Accruals 
Bank Overdraft 

NET Cl.RRENT ASSETS 
Donor.' Counterpart of 
Deferred and current LiabilIties 

LESS DEfERRED LIABILITIES 

fiXED ASSETS 

flN)S EMPLOYED 
WARDA Special Fund 
Oeneral fund 

Member States fund 
Trust fund 

NET FtN> BAlANCE 

Capital fund fully 
expended on (ixed assets 

1986 
$ 

25 028 

'569 715 
6 712 

92 842 
AI 01 028 
034 804 

--- ... """----
3 136 .29 ---- ... ---

796 913 
34 218 

427 140 
36 406 

-_ ...... --_ ... -
2 294 677 ... -... _---

841 452 

---- .... _--
841 452 

-.--------
841 452 

6 r03 494 
--- ---_ ..... 
6 944 946 
••••••••• 

4 578 14<1 
14 953 2 16' -_ .............. 
( 375 072) 

I 216 524 
_ ... ..,. - -- ... -

IHI 452 

6 10:) 494 
...... --....... .... - ,. 

G 944 !l4G 
a ......... 

1985 
$ 

17 963 

571 842 
154 273' 
146 515 
492 822 
580 098 

.. ------- .... 
2 963 513 -- ... ------

552 681 
223 882 
693 646 

-- --... ----
2 .. 10 209 
... --_.----

493 304 

5 I 1 522 

-------.-I 004 826 
( 176 1501 
.--------

828 676 
6 029 664 
- .... --- .. -..... 
6 858 340 
••••••••• 

4 513 072 
( 4 930 053) 

.... _-- ---- -
( 416 98' I 

I 245 657 
........ _ ....... -...... 

826 676 

6 029 664 
-- ... .... _- --
G 858 340 
a •••••••• 
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APPENDIX 2: PERSONNEL 

PERSONNEL 

Office af the Ex.cutlve S.cr.tary 
Alieu M.B. J.gne, Acting Executive 

Secretary 
s. CAmara, MA, Internal Auditar 

AdMinistration .nd Fin.nce 
D. Amanu, FCCA, Fin.ncial 

Controller 
G. Olaopa*, MS, Finance Officer 
R. Becker*, Personnel Officer 

Calftlftunlcatians 
L. Faye, Doctorat, Chief of 

Communicat.ions 
T. Asongwed, M.A •• D.E.A. 

TrAn.later/Int.erpreter 
D. eaye, BA, Translatar 
C. Soufflat, MA, Translator 
A. Akotoye*, MS, Sciantific Editor 
A. Olalla, MS, Assist.nt 

Documantalist 
M. Kwesi-Nartey, MA, TrAnsl.tor 
S. Ronquillo, BS, Librarian 

Sci.ntific Staff of R ••• arch and 
Develop-.nt Depart..ent 
J.E. Johnst.an*, PhD, Diractor 
D. Sanni, Eng. OR 
V. Ny.ntang, PhD, Sanior Econolftist. 
S. Botchay, PhD, Sanior AQronomist 
G. PAku, PhD, Agro-stat.istician 
L. Annat, Economist 
A. Abifarin, PhD, Sanior Br.edar, 

IITA/WARDA Liaison Scienti.t 
H. Samaka. Econemist 

Post-harv.st Technology Labaratory 
(Fendall, Liberia) 
A. Adewuai, MS, Proce.sing Engin.ar 
A. Mivaiahi, Proc ••• ing Engineer 

S.ed .nd O.rMpla •• Laboratory 
(Fendall, Libar ia) 
A. L.rinde*, PhD, Sead TRcnnoloQist 
J. Olufowota, MS, Breeder 

R.gianal Upland Ric. 
R •••• rch St.ation 
CBouake, Cot. dOlvoire' 
K. Miazan, PhD, Genetici.t 

St.ation Director 
M. Choudhury, PhD, S.niar 

Br •• der 
D. DAs Gupta, PhD, Santor 

Agronomist 
V. Awoderu, PhD, Saniar 

Plant Pathologist 
E. Akin.ol., PhD, S.nior 

Entomologist 
B. Sarfo, MS, AQricultural 
Economist 

R. Olalla, MS, EHten.ian 
Agronomist 

M. Oiallo, Soil Sci.ntt.t 
J. Dallard, Br •• der 
G. Nyoka, PhD, W •• d 

Scientist 
M. 8riat, Agronomist 

(M.chanization) 
S. Diatta**, DEA, 

Agronomist 

R.gianal Mangrav. BNa.p 
Rica R •••• rch Station 
(Rokupr, Sierra Laan.) 
M. Agyen-SamponQ, PhD, 

EntomoloQi.t, Station 
Director 

A. SAndhu, PhD, EKt.n8ian 
Specialist 

M. Jon •• +, PhD, Br •• der 
S. Fomba+, HS, Pathalagi.t 
C. Di~on+, MS, P.tholoQl.t 
H. Bernard+, BS, W •• d 

SciRntiat 
w. Cole+, MS, Extension 

Agronomist 
S. Fannah+, MS, 

EntomoloQist 
J. Adam., MS, AQricultural 

Economi.t 
K. Prakah-Asante, PhD, 

EMtension Economist 



R.uional Irrigated Rlc. 
R •••• rch Station 
(St. Louis, S.neQa1) 
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A. Coly, PhD, Doctorat, Physio-
logist, Station Dir.ctor 

W. Godd.rts, Breeder 
T. Diop, A.sociat. EntomoloQist 
N. B.ngura, MS, P.tholooist 
H. Van BrAndt, Agronomist 
H. Dlara, Biologist 
I. Camara*, PhD, Soil Scientist 
B. Gay., AQricultural Economi.t 
M. Diop, MS, A •• octate W •• d 

Scientist 
A. Kourouma, MS, A •• i.tant 

ENtension Agronomist 
P. Se.sou, EnQ. TER, Rural 

Engin.er 
J. Mor.ira+., MS. Proce •• ing 

Engineer 
F. Huibers , PhD, Water 

Manag.ment Specialist 
J. Faucher**, Agronomist 

Re;ianal Deepwat.rl 
Flo.ting Ric. R •••• rch 
St.tion++. 
CMopti, Mali) 
B. Di.tta, DEA t Station 

Director 
D. Guindo+, A •• oci&te 

EntomoloQist 
A. Coulibaly+. ASGociat. 
E~ten.ion Aoronomist 

* left during the y.ar 

A. Traor •• , Associat. 
Agronomist 

H. Gait •• , PhD, Br •• d.r 
A. Oiara., PhD, W •• d Sci.ntist 
A. O.mb.l •• , MS, Agronomi.t 
A. Tour.+***, MS, Agronomist 
J. Faucher, Agronomi.t 

Training Dep.rtment 
D. Awut.*, £no. TA, Director 
K. Conteh, MS, M.A., H.ad, 

Training Center 
J. Nk.tsiah, Int.rpr.terl 

Tran.l.tor 
T. Seddoh, Interpret.rl 

Tr.n.l.tor 
T. Cole, MS, Tr.iner 
A. MAig., Doctor.t, Trainer 
I. Akint.yo, PhD, TrAiner 

** reassigned from Mopti Station during the year .*. left for study leava 
+ national program .taff ba •• d at WARDA 
++ based in The Gambia 
+++ phased out durin9 the year. 
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APPENDIX 3: PUBLICATIONS 

1986 BTAFF PUBLICATIONS 

Akintayo, 1. (198b). Effect of time and nUllber of 
insecticidal applications on the control of rice 
stembarer. in Fendall, Liberia. WARDA Tech. 
Newsl.b(l). 7-10 

2. Akintayo, I. (198b). Outbreak of €lg!Q! ~!s~!~1n! in rice 
eco.ystem in Fendall area, Liberia. WARDA Technical 
Ne~.I.tter b(l). 12 

3. aernard, H.M. and S. Soki-Hardino <198b). Influence of 
floodinQ an the Qra~th of f!!e!!~m ~!g!~!~~m (Sw). 
WARDA Technical New.letter 6(1). 26-28 

4. Bernard H.M. and S. Sokl-Hardino (1986). Ca.petttive 
ability of twa rice varieties on the Qrawth of e!!e!l~~ 
~!g!Q!~Ym (Sw.). WARDA Technical New.letter 6(1). 29-
:SO 

s. D •• aupta, O.K., and Awoderu, V.A. (1986). PreliMinary 
.tudie. on the effect of nitrooen level. on the 
performance of same rice varieti •• under lowland and 
iron to~ic swamp condition.. WARDA Technical 
Newsletter b(l). 1-3 

6. DiMon, C.A. and H.F. Clara (1986). Azalia in Sierra Leone 
.wamp rice farllin;. Azalla New.letter 2(1). 3 

7. Fa.ba, S.N. and S.I. Ka ... ara (1986). SeedlinQ re.i.tance to 
the rice yello~ mottle virus (RVHV) in .0.. rice 
cultivar •• WARDA Technical Newsletter 6(1). 20-21 

B. Fomba, S. N. (1986) • Grai n yi el d 10 •••• caus.d by the neck 
bla.t, e~~!5Y!!~!! g~~!!. Cav. in unprotected tidal 
manQrave swamp rice in Sierra Leon.. WARDA T.chnical 
Newsletter 6(1), 22-23 

9. Famba, S.N. (198b). 
caused by the 
var i et i fiUi t ROK 
WARDA Technical 

Crop los •• s and other aff.cts of attack 
ric. y.llow mottle virus on ric. 

5 and Angkata at Rokupr, Siarra Laon •• 
Newsletter 6(1). 24-2~ 

10. Janes, M.P . (1986). aenetic analysis of .alt tolerance i n 
mangrove swamp rice tn Rice aenetics. Proceedings of 
the Intarnational Rice aanetic. Symposium, IRRI, Los 
aanos, Philippine., May 27-31, 1985, pp. 411-422 
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11. Jones, H.P. (1986). Ratooning .ethod to synchronize 

12. 

flowering 1n photosensitive and non photosensitive rice 
varieties. WARDA Technical Newsletter 6(1). 13-14 

Jones, M.P. (1986). ComparAtive yield 
characteri.tics of the main And ratoon rice 
mangrove sWAmp. of We.t AfriCA. WARDA 
Newsletter 6(1). 18-19 

and other 
of tidal 
Technical 

13. Jones, M.P. (19B6). Rohyb 15-WAR-3-3-B-2, a new rice 
variety developed for the salt limit.d, .hort-•••• on 
m.ngrove swamps of We.t Africa. WARDA Technical 
Newsletter 6(1). 15- 17 

14. Hiezan, K. and She"quiere, A. (1986). a.netic .tructure of 
African traditional rice cultivars. !n Rice venetie •• 
Proceedings of the International Rice Genetics 
Sympo.ium, Los Banos, 27-31 Hay 1985. Los Banos, IRRI 
p. 91-107 

15. Nyanteng, V.K. (1986). An overview of rice related policies 
and developments in Nigeria. WARDA " Occasional Paper 
Ser.IO. 59 p. 

16. Nyanteng, V.K. (1986). A.pects of rice production, 

17. 

18. 

19. 

marketing and pricing in Burkina FAso. WARDA 
Decasional Paper Ser.9. 70 p . 

Nyanteng, V.K. (1996). Ric.land in West 
Distribution, growth and limiting factors. 
Oeca.ional Paper Ser.7 21 p. 

A-frica. 
WARDA 

Nyant.ng, V.K., Samake, H. and 
Socia-economic study of ric. 
hou •• hold, farms, labour 
constraint.. WARDA Occa.ion.l 

Longabough, S. (1986) • 
farming 1n Malia the 

characteristics and 
Paper Ser.8. 51 p. 

Olufowota, J.O. and Akintayo, 1. (1986). Reaction. 
elit. cultivars to st.mborer. inf •• t.tion 
irrigated condition •• t Fend.ll, Liberia. 
Technic.l New.l.tter 6(1). 10-11. 

of .ome 
under 
WARDA 
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1986 CONFERENCE AND SE"INAR PRE8ENTATIONS 

1. AQyen-Sampong, H., Prakah-A •• nte, K. and Fo.ba S.N. (1986). 
Rice i_provemant in the mangrove awamp. of We.t Africa . 
Paper pr ••• nted at the Third International By_pO.tUM an 
Acid Sulphate Soils, Dakar, Senegal, January 6-11 , 
1986. 

2. Agyen-Sampong, M. and Fannah, S.J. (1986). PhenoloQyaf the 
white ric. borer ~eli!C9b! !~e!t!~.l!! Rag_ 
(Lepidopterac Pyralidae) in the manQrove .wamp rica 
ecology of orthwest Sierra eone. Paper pre.ented . t 
the Internat.ianal Conference on Tropical EntamoloQY, 
Nairobi, Kenya, Auguat 31 to S.pt.Mb.r ~. 1986. 

3. AQy.n-SamponQ, H., Jones, M.P. and Fomba, S.N. (1986). Th. 
atatu. of mangrove swamp rice r •••• rch and develop •• nt 
in Sierra Leone. Paper pre.ented at t.h. 15th Annual 
Conference of the Sierra .one AQricultural Soci.ty, 
Maken~, Sierra Leone, Octob.r 1-5, 1986. 

4. DiMon. C. A. (1986) • Fl\!rti 1 izer re.ponae of rice in .0 •• 

acid sulphate aails in We.t Africa. Pap.r pre •• nt.d at 
tha Third International Symposium on Acid Sulphate 
Soils, Dakar, Senegal, January 6-11, 1986. 

5. Jonea, H.P. (1996). Rice breeding for adver •• soils in the 
.anQrova awamps of West Africa. Paper pr ••• nted at. the 
Third Intarnational Symposium on Acid Sulphate Sail., 
Dakar, Senegal, January 6-11, 1986. 
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APPENDIX 4: WARDA ADDRESSES 

WARDA ADDRESSES 

WARDA 
LBDI Complwx 
Tubman Boulevard 
P.O. 80x 1019 
Monrovia, Lib.ria 

Telephone I 261-847 or 261-683 
Talex r 0997 - 44333 WARDA Lt 

WARDA R.vional Upland Ric. R •••• rch St.tion 
01 8~P. 2~51 Bouake 01 
COte d'lvoire 

T.lephon. 63-10-52 or 63-10-53 
Tel.x 69138 ADRAO BOUAKE 

WARDA Regional HanQrov. Sw.mp Ric. 
R •••• rch Station/Rokupr 

P.H.B. 736 
Fr •• town, Sierra Leene 

T.l.x 3418 PEMSU SL 

WARDA R.Vi e nal Irrigated Ric. R •••• rch St.tion 
B.P. 96 
Saint-Loui s, 5.n6ga1 

T.l.phone 63-11 - 93 
T.l.x 7772 ADRAO sa 

WARDA Reoienal Trainino C.ntr./F.nd.ll 
P.O. Box 1019 
Monrovia, Liberia 
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