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.PREFACE

Occurrence of weeds |nsect pscts and diseases was investigaled and theip
centrol methods were examlned 0 LAIP, Onor from Jap. 11 to Har 21,1991,
~ This lnve°t|Ja[|on and. expe;nment were mainty conducted in-txperimentat. farn
of LALP-JICA, hecause tern -of working was short and there were no cullivation
: of rice in general fields on my working torm. _
o made repori by -results of |nvvsltJa110ns and experiments, and discussions
from expelt on. s:ce cultivation in JICA and my C/P,
2 eXpress. srncere gaftrtude to Team leader Mr. J rnoue Exuert on Tice ,
_ cuitlvatlon M. R Esokawa C/P Mr: Ufondu Hr.Oniyji and Nr. Okeke for thier kind
'_sunbort to- nresent lﬂVﬁStkg&[t@ﬂS and experinents. -

1 QUTLINE QF=ACTIONJ

I teft-Narita, Japan on Jan. 10, 1)31 and'éntérd”Nijelia on Jan, " O the next
day 1 v1%1ted Janauese Emhassv in NIJolna to grget an nmbassador Hr. Kurokawachi -
and aIIIVGd at. [nugeu on. lhc sane dav :
CAfter.1 was explained about oulltne dnﬁ UlObiem i th:s DiOJGCl area by Tean,
'Ieader Exnert on.rice cuittvatlon and -y C/P, | fade plan of snvcstsgatlons and

' experrments e Co T

Nueds snscct pcsls and dlSCd\PS OCCUiiCd in [xpersmenlai fdrm were .
|nvest|gated and contlol melhods were, examined such as effects of hand pulllﬂj
use of hand weeder and apulncatxon of he|D|Ctdes in weeds controt and effect
of |nsect|cxdes anplncatsﬁn i the insect pest control.Outiine of rice
DFOdUC[iUﬂ in swamp around th:s area was invetigated too.

-} had a Eecture fos Iraince falmers on plant’ DEO[LCIIOH of rice from Mar.h o
71991 _ - |

From . early Hdlcﬁ I hcgan to make report based o Fesuits of |nvestagat10ns and
| expe1|ments hea|tng from our stuff and SLVEIﬂi reports leialung to plant

| “protection in {rop;cal IECC

1 brodght forward this report to feam leader and left Nigeria on Mar. 22,1991,

H_MAiNZPROBLEMSfIN TH1S AREA
Ha;n xnhub:ti:ng factors of high rice vleld 1n thls alea are poor Ieve!ung of

paddv flelds unsuitable water munaJemenl mixed variety,soil Iﬂguary fack of
‘.anuronrlate fartilizer application, occurrente of weeds angd insect pest.These



Drohiems were very much glose 1o one anothcr

I the branch of nlant DIO[CC[JOH rice high yteld was |nh|h|ted strongly by
‘occurence of weeds, next Lo it, insecl pest. Uccurrencc of dl%eases was verv few
thererore there isno need of contlol in disease. N :
" problens on the control of ‘weeds are as-follows; C:rulatxon quant|ty of _
agrochemicals is very few farmers can ‘not buy enou;h quant:ty of aJiochemlcais
ant they are short ofwill to wo;knnJ Lo hand- mitling of weeds, and cult:ng
wccds on the bund. On the ayro- lLLhnlcdly the bigyest problen in weeds control
poor leveling of uaddy fields causcd bv tack of numher or avarlable fractors an
inexperienced tractor -operaitors. ' | S

Geueraly .after uroughtug water is sunplxed in the paddy f:elds and seeditngs o
were transplanted W|lhout puddling. In this case - Jlowth of weeds is more than
rice and weeds gontro! will be very difficult. A few farmers have heen using -
pre-emergence herbicide, but the cffect of herbicides ﬂDp|lC&[l0ﬂ is reduced by
‘half caused by voor leveling and no puddling of paddy fields, and'weeds:cﬂh{rol
by hand weed:ng |s very dlffICU|[ hecauqe plenty weeds are. estabi:shed ever '
before the actual crop. . e L :

in the 1nsect pest contro! the damage caused hy Cdse worm Stem horer and Gail
nidge were reported in pre- |nvestigat:0n sepolt of JICA. Butthe- Tise and fall
of their occurrence ,and damage i1 rice we:e not clear: Contro! of ‘them 'was not
scarcely conducted in this area. MdJOIIEV of farmers in thxs area have ho
_'5p|ay4ng maching for ﬂJiOChﬁmiCdIS ; _
“Occurrence of discases are’ very few, the|ef0re fdamages caused by dlseases |s
siafler than that of weeds and nnsect pest .’
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1.

I CONTROL OF UNSECT PESTS

Results of investigation and axperinent

_gfr_Haju LnSeCt.ueng'gccurrug in this area

Nb thLblkgd[Lﬂ ksnds ol IHSL{[S and’ GdeQD on rice glant in the nursery bed

ang paddy fretds during Jan 11 (o Har. 11 1991,

Resulls showed Iahiu H-8. _
In this investlgataon ixme WE, confutmeﬂ occu51euLe of Sten boler Rice htsﬁid

:Gtass hoppe:s iady beetle and Leaf hcnp91 Grasa hopper and Stem-horer

occu1red in naddy field. whsle Rice h;spxd and Lady heet!e occurred matn!y in
aursery bed. e found out that both- insect pests cause SQIEOHS_]&ﬂf damage by
gating up photosynthetic area of the leaf. '

“Grass hoppers occurred nore lhan olher anecf pcblS H] zhxs rnvestrua{ron

time, there are nc Ptice. cui{zva{|0n lH genetd fleldb ttherote iU seems thal .

|s IHSGC[ pest Jarherd from around weeds. NUMUEI of ‘Grass honpers were the

”biggest but the: damage of- rice. was CONH&P&[iVLiV 1:1[&@

No. of damaged tithers hv S{cm horer reached at 12.9%, 34 day% afler :

t;wasplant1ng Thts OCCUFFEHLP was over econom;cdl !HJH!V level ef rice.

No af damaged leaves hy ﬂnce nlspnd or |ady heetle were 4- \1 % N hursery

' hbﬂ lt secmcd that - Lhis HAMdJCS are nol essential, but it'is hettcr Thal we

akc notice of rhese |nseci nnsts ecrurience f1ﬁm HOW.

Table.h_ﬂinds of'inscci pest bccurreﬁ in {his area on Jan. Lo Mar. 199t

e e :

Compon name.  Scienlilic nawe  © Main place of occurrence
“Stom borer Diopsis thoracica  Pady. fieid

Rice hispid  Trichipa sericea THursery bed and Paddy fneld
_Grass hopper Oxya sph. L S addy fietd

iddy'béet!é - Henﬂsebilachna sh. Nulsely bed and Paddy fxeid

[ LN S

e
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fable 6 Number of insecU pests caught by sweeping method
in the paddy (ield

Date _ Kind of insect pests »
Stem haver  Grass hopper  teaf hopper Lady beetle:
Jan. 23 1991 1 29 n 0
Jan. 31 10 21 - 4 0
Feb & _ G 23 1. - 0
feb 13 8§ e 0 ' 1
"METﬁEEHT?s %howeﬂ namber of fusect uesls hy sweeping me(hod by
20 SWlHJS

b)This fnelﬂ Was ttan%ulanted on Des. 19, 1991.

Table 7 namaged hy'ihsect pests in uaﬂdy rielu

Kind of Thvestigaljon : Result
insect pest  date 3 o _
Stem horer  Jan.23 ‘No. of damaged tillers(y) - 2.2 -
flice hispid Jan. 23 Mo"ag_gjygggg_jeﬁves(%}' 16,5

a)¥h;s field was trasnpianted on Dec. 19 1990

table 8 Dumaucd'hy insect pest in NITSEry bnd"

Kind-of |nve$tiga\?un fesult
insect pest __date - G
Rice bispid  Jan. 23 No. of damaged feaves(s) 4.3
Lady beetle feb. 20 No. of damaped !eaves(%)' 1

aytach invesiigation,was.carrieﬂ out 20 days after seeding,
{2) Chemical coniroi ef:insec{ ﬁesi
D) [rfectlof:inSecIicjdés 10 Slen boref and.érass hOpber
He IHVPSI!UdlLd to ﬂLICINfH the vffectuvvnasx 0T some lnaecl|61dts

' lnnnmenl(u(\as anows

Sumithion, Bassa and Diazinon were dDDIIEG fel. B 1991, Fach IHSEC[ICIGBS was
amplied 0.5 Yilers prepare wilh 500 t:ters walel per ha, e investlJaled :
number of insect pest by %wcepan mLihod oy one day De!ore one day and ?



_ day& after appi|cat|0u
Resuit showed Table 9. 10 ,
Dtdzznon and Sum|t|on have proved more. cf{ectnve than Bassa in the control
of Grasshopncr and Stem horer. This exnerlment shaws that Bassa should not be
recommended for control of Gld%\hOUuCP i heavoy 1nfested field.

Iahlg 9 Number of Grass hopper by sweehing method with 20 swings

Time of .investigation Sumithion Bassa  Diazinon
] ; \..- 3 Number of Grass hopper
“ one day hefore application VI 51 37
'One day’ after 1Dn||€dl¥0h 10 s 6
'Seven days afler application 3 R ¥ 6

lable 10 Numabn of b[cm horer by SWLGHIHJ melhod with 20 SWings

Time of [HVGS[IJal!OR sumi lion . Bassa Diazinon
: “Humber. of Stem borer

One ﬂay hefore aupi;cntlon o 10 _ 15 11
one day after application 0 ' 7 1
soven days after application 1 3 0

ZYWFﬁmlufiummnthmslulmwlmnHﬁ

He screened efficacy of 4 kinds of insecticides with Lady beetles by
diuping'meihod: | '
' Tfeatmeht'a? as foltows:
D:mecnon Sumlthlon Bassa and Diaziuoh were lested. 0.2 ml of each
_ |n%ect|C|des mxxed WI[h 2000 i watel ndutt Lady beetles were dipped |n
each D[GD&FEdIH%GC[ILIﬂ&S lor JO seconds ¥e counted the number of dead
inscel pcsl al 5,30 dHﬂ 60 m:nules dflel dipping.
Results shuwed Tabte 1.
' ilom 1hl% ldhie 313%3 has lne uU|cke%l dC[iOH whife Diazinon and Sumithion
anl %lvddy aclion. Howuvvr the three insecticides killed off
os after dipping Lhem in Lhe prepared insecticidal

f,thL Uiddﬂd!

all the snac1mtn GO minut
|EUUIdS

In VIGW of thls d

ata'the'thrce insecticides are recommended to farmers for
:]usc dgd|nsl Lady beel fe |nvn5|on : '

2 =



lahle " Sc:cenunu of the efficacy of 4 kands of IHSGLIICIHCS With lady
~heetle by dipping method

Tine or investigalion Dimecron Sumithion Bassa . Diazinon - Waler
' _ Number of dead insect '
5 wimites affer dIDDIHJ 0 0y 2

-
- 30 manutes afler d:pplnj 1 1 7 o 6 _0"
60 minutes artel d:pnnnJ i i A 7 2.

a) Seven lady chtie% were lested in the each |n5ect|cxdes
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3) D:bcussnon L, . :
g Klnd% of inhset pests ocuurred in the OXDCIImGH[dI falm ~JICA were:
'-rHVGst:gated on the middie Jan to middle Mar. 1991, § confirmed occur:enca ol

Sten horer and; Grass honper which was dlready reporled the occurrence.
© Qecurvence of Rice bhispid and bady beette were found for the first vimg in
this drea: OLCUIIGHFG of Casv worm and Gat) midge which were.reporied important
_'|n%ect pests in Lhis area was nct Confllmed during this investigatin period.
therefore} will discuss about EObuF[R of investiyation and experiments- on-
bid%% hopper, Stem horer, tho h|sn|d and dey heelle, - _

Grass: hoppers have occurred in h|uh densnty because. they weie flan 1nt0 1he
wtuelds from weeds dlound There areseveral kinds of Gra%s hoppers, Longhorn
YPass houpef and Sho:thoan grass topper, but U could: not qdentlfy these shecies
.SﬂmlihXOﬂ and. Biﬁtsnon were Nery LffCQ(&VG in. the fse!d experiment. These
INSECs feou owtice Icave\ and 1caf arew of rice plant. was :eﬂuctd thercfore
Ehese -ihsect pests are conlroled: by aunflcalton of insectcides in-this area.
Lfl.round;symntOmiof “Dead. heart” aused by Stem horer on the mnddle Jan.,and
damaged tillers.of “Dead heart” reﬁched atialy on the !asi Jan. Judging [von
peport aboyt Rnce stalk horer{Chito supnfessallsi lﬂ Jap nif 10% of damaued
(1iless(ﬂead hewtt) is over 30 days alter llansulantlng the dppllCﬂ[lon of -
SOMe efiertive insectscadcs against Stem borer infestation may be necessary.
Sumifyun anﬂ Diazinot Were very ef fective against this iasect rather than

3(!38(1
T Rice hISDld and lddy hLLlIv “UIP found md;niy in lhe narsery beds. aamdjc in

paddy - fxcld% WAS VORY: Itlilc hul in fwlare |Llal10n to damage. and:

0Lcu;13nce of Jnsects must he investigaled in the uaddy field. Appilcaflen of
ﬂlmLCIOH Sumllhlon or Diazinon vias. vv;y Lf[LLlIVL these. !n%@ﬁll(ldts wust be
applied, il over 3 adults per 10 hlils_occuried 2_weaks after seeding .in
-pubsery-hed. ' ' :

Occurrence of fase worm’ and Gall madge which werg reported imporlant |nsect
Cpesls ih this-area, we ¢ 'an noi conf i riigd these QECUrTeNce in this investigation.
El secmed that. halh hsecls pestooccur i rainy SeASON,
ln the fteld apufrca(ron test, b hours with 18 Nerson pcr ha were needed in _
‘-dupllLdllon of dJIOthm:(uts by Kndnxnck SPPAYEr.

Appl|cal|0n 0[ dJIOFhLmltdiH by -Knapsack bUidyLP in lhc pdddy ftelds 15 a4 ver,
ha;d work fherefore effeclive ﬂuﬂl;Cdlron machine aust he: rnt;oduced in  this
area Agrochm|cals ave nore cfficient in lznc llansplan[ed paddy than in randon

1ransuanted paddy
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2. Tcology and controb of insect pests i this area

In this arca(lALP).we lound that pests LOHSlI[UlL a big probien. Some of the

conmon insect pests around are Stem borer, Rice hispid, Case wor, Grass hopper

Lady beetle elc. ‘

llowever, lownq arountd the p!OICLt area such as ndann Oma%i efc. have rccorded
witack of rice insect pest called Gall mldge.ﬁatl nidge has not been rugarded
as dan important insecl pesl of-rite until recent occurrence of this pest in the
past few vears. _ : ' '

Gall midge has consistently rcdutcd rice vleld in sone countries of wes[
Africa.In future Gall midge may become an |mporlanr rice rusect pesi in this
arca. ' '

Fow tuformation abiout |nscct pest in ths area are dvaafable such as ec0n0m|c
injury level.extent or degree of damage, Line of eccurrence, the most important
time of insecticides application and life cycle of insec[”uesr.

However, the ecology and conlrol of the inscct pests ave showed based on result
of investigalion or cxperiment dand by ¢iting [rom several reports.

(1) Stem borer
xScientific name - Diopsis thoracica
# {OMmON name Stalk-eyed Fly{Stalk- eyed Bo:elJ
# Host . Hain:Rice and Sorghum
Alternative:®Rild gasses
* Damage _
The maggot feeds on the central shoot of the young rice plant,causing “bead
-heart ™ .later generation of larvae feed on the flower hefore it emerges.
“White head” is caused after flowring.
# ife history ) _ . -
the eggs are 1.7 0. 4mm, while, boal-shaped. Fach fempate lays about 2nseggs
over a 10 days period. The eygs are faid upﬂer-surface'of'youhg-rice teaves.
Ihe tarva on cmergence moves down inside the feaf sheath and feeds on the
central shool above the meristem.  Laler larve Teed on the flower lead before
it emerges. Larval development takes 25-33 days. |
the pupat period is 10-12 ddys the adafts are typical leDbld rircs with -
characteristic eves and anlnnnae bore on the entls of lony lateral. slaik%
= Control - ' - P
(1 10% of damaJed Liliers(Dead hearts)-is over 30 days dfter transutanl|ng
the application of some effective Insectcides against stem borer infestation-
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thary be HGCLSS&PV Where HLL?SSdIV shray Sumithion, Diazinon, Gammalin 20 and
DImCC!Oﬂ etc

Spray- {he Icaves and hd%e of thc nlanls tho:ouuhly When spray, wate is
dra:ned off f:om !he paddy field.

(2) Rice Hispid .
_#?Sciﬁntific name  Irichipa scricea
:kCOMNUh.hHNC ' Rice Nispid
ﬂ5H03t _ | Hain:Rice
o Alternative:Specics of wild gasses
& DamaJO
Allackad pldnts hitve IIICUUldf na!v hiﬂwn patches dnd Harrow whltlsh xtr(aks
' on Lhe Ieaves the pale brown pdtches are the larval mlnes and the Wh!llbh
S[l€1HS are the fecd:ng scalq produced by the adults. :
An ymporidnl pest inrice HUihCPICS.bUOIddiLdFFV serious on the transplantiy
rice. f' : '
% Life h]%tory
Eng are Ialed ganly in slnts in thc leaf made by the adutt heetlc the
wound helnu coveied hy a spol of excrela. Hal(han takes place after 3-4 days.
The fafva isa siender yerlowush grub which when fully grown is about 6 am
long. It feeds |n5|de the leaf. the i ne hCIHU visible externaily as a pale
hrown hlotch fhe !a|val neflod fasts about ten days.
The adult |% a dd[k grey beetle covered with upright spines. [l is aliout 3- 4
o fong. Adult. feamales Live for aboul twoe weeks and may lay more than 100
ey9s du::ng this pe!sou AMult feed exlornally on_the Jeaves, the damage being
V|%|ble as WhI[ISh streak% parallel to the veins.
* Con[rol _
If over 3 adulls per 30 hilis occured, insecicides aupfuca(:on will be needed
e have 1o informat ion about Lffcctlve Insectcides in NtJOI!G From this time
on, we musl be screening elfeclive insccleides against Rice lispid. Bul
Sumi thion and Diazinon may he effeclive.

(3) Case worn | )
)kScjehti[jc name ,_NmUHURQiMQumflalis_
~sCopmon pame  Rice Caseworn
CwMost - HMain:Rice .
o | B 'Aitvrnni|vv Various grass species
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* Damage _
The caterpillar cut off the t;ps of leaves Lo construct the case :n whxch it

lives. the case is chanucd as Lhe calerpiller grows. In heavnly |nfested Crops
the oss of photosynthetic tissue can be critical and seediings may die. '

Oldér plants generally are more tolerant of damage,and mature plants are
seldom atlacked. '

lhe larvae feed mostly on the lower side of lLavos 1y1n3 flal on- thc wwibi
or ob subnerged portions of the leaves,

#Life hislory

fhe eygs are laid snn)ly on the ieaves they hatch in 2 6 days, amd after ¢
few days the first larvae construct the f:rsl cases. On femaie moth usua[ly -
lays about fifty egys. The calLlpxlier is semi-aquatic in nabits and w:ths[and
prolonged inmersion the case is always fitled wnth water.

The tarval stage lasts for 15-30days. The fully JIOWH catelpzller is 13- zﬁcm
fUHU.PUﬂdlIOH takes place inside the !asl |dJVd| case which’ i$ [dslencd 10
the base of the stem. 1 may take place under walor but more ustatly above
water level. '

The adulis emerge after 1- ? days and can live r0| up to three weeks The
adults are smali,deficate, snowy-white noth wilh pale brown spols on the wings

cUhey have a wingspan 13 25,

* Control

Draining the waler from infested fielgs for 2- JUays %uccefuliy k:iis lhe
caterpiflars.

ihe more successful insccticides used are Sumilion,Biazinon, and Dimecron.

(1) Gall midge
#8cientific name  0rseelia oryzac
* Lommon pame Rice stem Gall Hidge
# Host Main:Rice _
Alternalive:Wild species of oryzae and grasses
# Damage ' o
The ﬂevcrilv of damage is related to the tine of attack The Iarvae move down
" between the. feal sheath until they reach the apical bud or one of the
lateral buds.There they lacerate the tissue of the bud  and feed unln
uunatlon the feeding causes formation of a gall called a “silver” or
“ onion " shoot .
fn some arcas this is a very serious pest causing crog Iosges of 30 ,ng
with some vegularity and accasionally loss of 100%.
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#Life hxstory

Fertitized females start cygs- laying within a few hours of emeryence. They
lay 100-300 CJQS each. The egys arc elongate, tubular and white, pink or red in
polﬂul.lnccuhatson Takes 3-4 days or more.

The tarve are 1 mm fong on hatching.with a pointed anterior end,and a pale
colour. They cventually grow to 3um long and become red. Pupation takes place
at” the base of -the yall and the pupa is 2.0-2.5mm long and 0.6-0. 8mm broad.

‘Before Lhe-adutt emerges. the pupa makes a hole in the Lop of thé gall will
its spines and nrojcri% hal{way the skin splils ang the adill U emerges.

Pupalion takes 2-8 days. lhe adull is a-delicate liltle midge,3.5mm fong, with
fong strong legs.

Ihc whole -life-cycle takes 9-26 days on rice. Afler one o Iwo gencralions
”Qn garsses the midye general ly moves Lo rice.
¥ controf . .

Careful- timing of planting can avoid damage by this pest.Once post Uiltering
stage, the plant is nbt“suitahie as a host.’

Considerable build-up of midgc popuiations can occur on grasses near the
rice crop. The succes of chemical control is very much dependent on accurate
spray-timing to Lunncldc with the emergence of cach brood of midges.
liming of inseclicidal application is 14 and 23 days after transplanting at
the rate of 1 kg active ingradienl per ha when damaged Lillers(%) arc over 5%
On the other hand insecticidal control is also necded it seediing-bhed i
the endemic arcas of 1he rice gail nidyge. 1nsectncuda| application 1o scedling
~heds is made 10 days before pulling out of scedlings at the rate of 0. H(A l.
kg ‘per ha;

Effective ‘insecticide is kiown Lo be carbofuran 3% of furadan granule.

“In geieral, this-granuie insecticid exerts this elfectiveness for a period of
14 to 20 days after application.

| Ihe foIIOW|ng formilac of insec Lides. i.e, powder, emulsified concentration,
and Jiguid are nol effective in paddy Tields.

The rice gall midge is known Lo be a serious rice pest in the wet season,
wh;le the insect infestation in the dry season is extiemy low. If rice
seedlfng is [ransalanlcd one month hefore begining of rainny season, the
damaga will be decreased. the reason why Lhe insect damage is low in the carly
transplanting s considercd atiributable 1o Jow population of the insect

which was strdngiy depressed by the tong drought.



{5) Grasshoppers and Crikets
xSCientific name  Oxya spp. (Grasshopper)
_ _ Cﬁikc!ﬁ(luscylus_ﬁoncinnus)
# 10t Hain:Rice .
Alternative:Species of wild gasses
*.Dainage _ _ :
Grasshopper:Defoliates rice plants by removing large sectlon near lhe edges
o of lcaves . | ’
Crickets :Feed on leaves, leaving holes whlle keennnJ leaf marg:ns |ntact )
Leave$ appear. r auged. :
xControl
Sumrthsﬂn and Diazinon are effect:ve to Nyiiphs and adult:They have blFOHJ -
ﬁtomach poison as well as contactl action.
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(6) Lady heetle

aJSciCHlific ﬁamc-ﬁsuénoscﬁiluchna )
a:Common hane - lady beetle. .
; *tio%t _  HainiRice
S thmmi@umMmml
* Bamage,:'Q. ' _ . . &
_ fI( is a Diting muulh lypc Il lvcds on SLCdlIHJ lvavca dnd left behind while
13“& ;nanspa;ent_pqtchps which later turn yellow and dry up.The insect reduces
phbtdsﬁnthe{ic feeding area of seedling thereby lowering photosynthetic.
acI|V|ty of planl ln %chre infestation, this pest causes serious uamdges 0i
_ rice seedllng in nu130ry slage hence damage in paddy fighd is neglegible.
x-Phy%tca! feature : : : -
T Beetle I|ke insect [t has yellow (o 0|ange colou: wsth ahout 12 black spot,
S tmm ﬂ:dmeier) oft th outmost. hdldwanjs he beelle seidomiy fly. Hhen it
flies, lhe |nner yellow and fibous wings are unfolded and flies for a short.
_ dlslance ndult s 2-5. M IonJ
.w-fOHiPOI
his pest can be conllollcd by appincaluon of either of these insecticides,
BRSSHEBIaZEHGH and Sumnlh|0n. '

(7) fiow {o use lnsect:cides
* Sumlthlon Dlazznon Bassa’ and D:mecson
_Dtlution % 1000 (1 i nzeudlalion% wilh 10600 nl water)
Quantiy of qnlay llﬂﬂld 1000- 1500L/ha
Notlce Avoid mixing Sumithion: w:th urouanylﬁtype herh|C|des and Sum:thnun
can nol be annlnod within 10 days after application of these herbicides,
hvcausc il ran (AUHO uhyiuloxufnly (dedUL of plantx by mixing chemicats)
4-Iurddan granu!c(n l5%)

Quantly “of anpl|cal|0n 16.6kg/ha in seedl ing-bed
okﬁ/hd in paddy field

' 31?ﬁidre=insc€l pest control in this area

lnsect pesl occurrence js'hQXI 1o weeds occurrence in importance in the plant

grotectteu S :
Kinds of- |n§ecl pestx occurred in this area are clear. but few information

aboul’ [hLM'iH his arca arc available such as economic injuary level,extent or
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degree of damage, tnmc of OCCUJIOHLC the moqt |muo:tdnt tlme of |nsect|C|dos '
anpl:callon and life cycle of insect. ne%[ '

Now in th:% area time of cultivation is not dCCIdLﬂ rhCIefore mos{ %u;tahle
cropping pattern must.he dﬁCIdeﬂ garty, and SLVEIHJ nnvesllgatuon mu%l he CdrrleJ :
out on insects |n each CiODDIHU patiern. : .

I the concneic 20-30 fields for :nveslr;atnon areset in the p;lot fa:m and
gecurrence of insecl pests wmust he investigaited at inler \mls 0[ 1‘; fdavs” |n '
fixed Ticlds. . ‘ .

Light trap s seb in the exp(‘s*inu,ﬁl:al farm and nunber of insects i'f‘éisiml by |
it pust he counted. !hesc uald are very: usefuf for forcast:n; of. |nsect pesi
nncurrence

Cnemicnl control i5 main mvlhode in the control of IHSOLI pest But now
circulation of agrochemicals is vely few in this coutry and farmers have no
spray machine excepl knapsack lype SprdyCP Application of |nsectIC|des is
melficient, nul'L[fL(l:vv and very lLdlous work. thILfOPL i1 s advisable Uhat
Japan supporis Nigeria in the |mpor(a{|0n of “insecticides and hlghly eff|c:ent
spray machlne [ reconmend 10 sel up cooperalive pest control |n this. area
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IV COTROL OF WEEDS
1o Resullof investigation and experingnt
(1) Hain kinds of weeds occurring in this area

ke ISchacnum: PUQOSIN TS dggressive, erect or stragging tufted anuual gavass 06~
L2m {dI} (Common Bame 15 “Aba ".in lgho luhguaye) . :
S Cypezus dlffO!mIS(SMdll [ower. wnbrella plant) is an crect , swooth, densely
i led annual sedge 20-70 cm: ldll
* }1mh{13tylis m1|llﬂb8d(HOIHlHJ glory) is an erect, tufted annual: sedJe 20-70
- cmotali:This wecd is dominant in this area. o _
& thbnoClcn_(ey]aujca(Solc'planl) is an'crecl_unuﬁa];hroadlear with smoolh
stoul]fleshy'hollow mnnyﬁhranchcd'slnm 0.5-1.5 motall.

(2) Quantity of weeds occurring in this area

I)'Gcéurrcnte of woeds in the Txperimental Tarm field transplanted on bec. 19,
1990. | - | o
Numhe; and fresh welgh[/S 3m in each Kinds of weeds were 1nvest|Jated on -
Jan. 25, 1991 o7 days afler llanspianran
Resuits shu%ad lable 1.
¢, dlffnlmls dnd k. m|||ld(Ld of svdqvx weeds and S. /eyldnlca of hload Iedf
weeds were nalnly wceds found |n this Tield. ' '
I milloacea was Lhe h!JUL%I in e numhel of weeds and ftesh weight, next 1
ik, S. /CylanCd Iho:cfo;c T millracca ‘was dominant weed. This weed occurred
, :n all ulace of paddy fieid excepl at Iow place in, paddy field. [t seeis
~that 0ccu1:0n(n of this woed witl stronyly inhibil rice vield.
Table 1 Occurtpnce of weeds in Lhe [xlelmpnta! farm field transpidnlcd on.

Dee. 19, 1990

[tem . o - ;_m;; Kind of.wcedé_ L
o ‘f. - C.difformis.  F.mifliacea . §. zeylantca
Ho.of weeds/3. 3n™ ,* T 9 qes.0 . 19.0
IiLSh WLIJH[(J)/Q . G, G TR LHLO e 24.h

E(om SR -_*;_:;ﬁ;; i of WeEUs b
o | ‘ 'Uihcr grass. weeds 0ﬁ~r B:oadlcaf wLLds _

| :Nd,QI'Wch5/3;3m¢f o S0 ' 9.0

Ircsh_wciuhl(ﬂ)?S.Sml-.-. - 0.1 14,0




2) Dpvo]unmen! of Quanliiy'or weeds occurred in Lhe paddy field transplanted
Jan. 31,1991

Quantliy nf weed% occu:rod in the pdddy lield was :nvestnjatcd 20 dnu 27 (hays
after traneplantsnj fleight of Sedges and rice plant were measured on vach
investigation date. '
Resulls showed [dblL 2. _
Trom our ohselvataon SLdgcs are the dominanl weeds as aualnsi Grasscs dnd
Broad fcaves. [t showed that 21 days after transplanting, SedJes 10c01ded 0600
g{fresh w0|ghl) and 28, 6em hth

Seth developmcnt is fasler than rice since Sedge misher and fIth we:;ht
i a given arca is also Nigher. _

[his data lHdl(d[ﬁSlhdl hand weeding aid hand weeder are hest aunllud 14
and 28 days after txansplanlan L '

Table-2 -Development of Tresh weight of weeds occurred in the paddy field
- transplanted Jan. 31, 1991

“Date after Kind of weeds(tresh wCighl/ﬁnﬁ-: Sedges Rice
_transpianting §pﬂgcs Grasses Broad ‘leaves héight -~ height
{ Ty g e oo
20 days 112 y 1 oy 31.4

i 3600 5 Ty 28,6 12.3

{3) Chemical control by several herbicides application’

1) Frfect'of application of post-cmergence herbicides
Post- emigcnce helbICIUGb applicalions were tested in a heaVIIy weedy flcid'
Treatmenl are as follows: _ . '
Apullcallon of Basagran,?. PR aud Plonanul wa:c anuiled by slandazd niet hod
on the Feb. 11,1991 [ight days after appllcdilon a c!ese analys;s was
carried out. the following are Lhe f:nﬂan§
Rasagran: 11 ;s nore ef feclive on overgrown 5vduvs hvtauxo i hn0(kcd duwu:;
lhc Sedges (omnlc[cly léaving beliined. only few Sedues that WLiO
omitted during apptication of herb1c;de Fhls heEhIC]d Seens more:
LffL(IIVO on Sedges than 2.1-0 ani Plupanll
On broadleaves c[flnancy is Iess than 0%, : :
2.4-D It was dlscovclod that 2.4-D fs palliaily cffectlve on OVLIJIDWH'.
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-:SLdUCb however, 16ss effLLilVL Lhan Basagran but more effective tha
Pmmmn '

“Broadleaves are untouched: rhey SCen even mdre heaithy alter
apnlacalion of 2.4-D. (1" is believed that more successful result may
he: achnevcd whcn anptied al a tender'dJe of the w&eds

o The: only yrass spetle% Tound in the glven area is lschemum
pugosium ¢ Aba™ in Igbo Iaungaje).Thns aygressive yrass was
o untouchLd by 2. 4- D herhicide. ' '
Pfopanil l[ was ohserved Lhat Ptopanll is not vely effectlve ON OVCFYrown :
_ SodJes This herbicide did not Knock down Scdge completely. the
: al[eddy archted Sedges -seem (o be IOCOVCIIHJ fron shock of
“herbicide applied.S. ceylanica of broad leaf was hadly knock down.

llom 1he ee%ul% of 1this cxpe||ment% iLois ohseveﬂ that Basagran’is more
cffecllvc on Yrow SLducs than 2.4-D dnd Propanil. 1t-is also observed that
hest. lesull wou L ¢ have ‘heen oblained i€ these herbicides were applied:
between 21-30 ddye after [I&H%D|dnllng Plopdnul was found more effective on
hroad.leaveS-than 9-4-D and Basagran. '

2) Effect of c0mhina{i6n application with Pre- and Post-emergence herbicides

e lHVP%[iUJlLd [0 dolermtn 1he chLLixvuness of heibscsdeﬁ aputtcatton
: sy%tcm Wwith Ple “and Post-emergence apulncat:ou herbicides.
E:cdtwenls are as lollows
Ronstar and. Basajrau Dercut and BasaJlan Conirol
Ronsrar was aun\ucd A dwy\ pefore transplanting, with Looml/ha. Basduran was
dbp|[0d 20 ddys after Lransplanting. wilh b ||IPIS/?00 iniivns water/ha.
Dercut was: auotled 4 days helfore- lldnsnlanlung Wlth h !;ter%/ha
g Resul[s showed tabie: 3. : _
1 waq observcd that no ilvaimvnt plois showed absolule weedl 1nfeslal|on '
31 days after iranspldnl|nJ Ihe woeeds will over UIOW rice hills due Lo. over
"populallon of. wvels Ronslar and Dercul gave the hest resulls s0 for in weed

contral. The niols are perfectiy clean. .
Basagran’ dnplitdl|0n 5huws Lumpieie weed EYddl(d\lon 31 days a(ter

~transplanting.
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lable 3 bccuricnce of wneds in the test-of chemical contloi by several
herbicides anulncalnon on 3% days after transplanting.

lreatments Kind.of weeds(fresh weight/ ) Lot
o ~ Sedges . Grasses - Broad leaves
Ronstar and Basagran 0 o o . 0
Dercut and Basagran 0 | 0 0
Control _ _ 1258 A .6

alinvesLigated on Mar.7.1991 31 days after Lransplanting.
(4 Control by conbing lland weeding, Hand weeder and Herbicide applicalion

We ﬂclermined-khe best melhod of weeds, control by inteyralion uf‘chemidal
control, hand webdinJ'and'hand weeder.
lled[men[s are as.follows;
* Ronstar app||ed 4 tdays before tianspfantlnj andl Hand WGEG!HQ 25 days
after transpfantlnu i i
o Hand: weeder was used 14 days after lzduqnlanlnug and BasaJlan anplncd 20
days after transplantan
x lland weeder was used 14 days after I:ansp!anlan and tand-weeding 20 days
after transplanting. S
Gccurrence of weeds was investigated on Mar. 7 1991 31 days after .
(ransplant ing. .
Resufts showed fable 4.
-1t was observed: that wo treatneit nlois showed absotute weed infestation 31
days after transplanting. Ihe weeds over grow rice hills due Lo over populali
of weeds. ' _ ' o |
ponstar and man power have proved Lhe hesl'rcsull hy”réduciﬁ; weed
infestation, Application of Ronstar makes hand weeding very easy. 1t also showed
the most Lcnnumical aupr0dch 1o weed conlrol.
Hand weeder -and Bdsau|dn showed a BOIfLCI conlrol. of weeds. whalever wecds
in-between hills are taken Cﬁ!b by Bsayran dpui:cation .
Band weeder and Nand weed ing dllows weeds. rnfcslation hence |Lma|n5 wecds
afler application of Haml. WLPdOI are hand weedod 40 days. af{el transpidnting
Ronstar and Hand weedlnu is hLIL hy iccommended Lo raimer% in 1h|s Aarea-
hecause Ronstar is cheap, effective and can- he dppl:ed dlleclly W|lh0ut much
labour. fland weeding is applicd to pick up {ow weeds that might have LlegOd
after dnnllcatlon of Ronstar herbicide.



fahle 4 Qccurrence of woeds in the Tntegrated control test

O freatments

Ronstaf'ahd'uand|nuiqu

land weeder and Basagran
Hand weeder and Nand pulling

Control

a)fnvestigateﬂ'on?ﬁér.7.1991!31 day$ after transplant ing.

Kihd'gi_ﬁpgas{!résh'weight/ ify

———— P S,

Sedges - Grasses Broad leaves
Sy Ty B
0 0 b
0. 0 0
233 0.5 0.8
1612 5.8 - '86.3




(5) biscussion _ - ;
Several kinds of woeds have occur ih thls area. Sedye weeds wele domlnant Grass
vced which farners ca!ied “ Aha.in lgho IunJauqe occurred, hut jts occurreuce is

very fow in ptddled {aelds ' -

Plenty of Sedge weeds that 15 Cvpe1us d1f{0|m|% OLLUSPGG 0L0u1|ence of
quantity of them reached 0600 g of fresh weight/4m 27 days aftel transpfanlan
the experimenl fara Fiell, {1 control of this weed is not carried out. Rice y|clu:
will be reduce drastically. o ' :

(n the hroad leaf wcvds Sale plant thal is Suhenecfed zeyiduaca was ﬂOmIHdH{
his wcod is stout and hiJhO than che plnnt in the later iICO JIOWIHJ slaqe
!hLICfOFG oceurrence of this weed will inhibil -high y|cld of rice.

There were plenty of weeds al the hagh place Id\hhi than at fow place in l}
paddy ficld. In h:qh places, weeds control was very ﬁ:ff|cuit '

- Now there are Lhree control melhod% of weeﬁs haud weedlnu use of hdnd wveder
and herbicides. It scens that efliaaoncy of COH{IOI methods wull be lmpfuveﬂ
hy levelt;ug and SUl{dhle water mauagument in the paddy flelds

land weedan is tine consumlnj He can noi LOH[IOI the weeds only hy hand
weeding, hecause there are plenty of weeds it this area How.

vse of hand woeder |§ moro Cfflilehl than hand weeding. But this method can ot
bhe. uqed now in thux area. becduso HOW !ine tlansniantan IS not ponular in this
area. _ o ' o _

Some: fn'rmt"s"i{ have heen using herbicides. I Hhis expe ri'uu'\m't;"'hr(\ (@u‘:"u(‘n('({ '
hcrhicrdaﬁ Ron%la[ and Percul were very effective. 1n Lhe post emelgence
hPIhICIdeS Basagran was ore effec[sve Lhan 2.1-0 and Plonantl Ronstar and Bchut
can-he appl:ed only hy %W|nJung chenical $ bott!e lefl and Ilgh[ ina f!ooded
field after puddiing. Iheiefore these: Wnplt61t10n is very 2asy. :

[L seems thal Ronstar or Dc:cut annl|cat|on hefore trdnsp!ant|nJ and Hand
wecd|ng use of hand weedcr or usé of Basajlan after tianspian{rng are mest
suitabic weed control methods in lhls area



- 2.Control methods.
(1) “Individual control method

1) Hand weeding
% Time 0f7h&nd DU ing
I;rst - Thdays af ter i:ansnfdnt:ng
80€0nd— asdays aflc: lrdnsplant:nu
Ihrrd e 40ddys after. [IdHSp[dHllnj(lf nLLd dlIBLS)

# Ncedan in ﬂ;y plot is very difficutt and rnef{1C|ent.Thié'is hecause as

you - [ulll down weeds dcf|nilcly tendei shrubs or weeds Cuf;én!y'to

- leJencra{e alter a ﬁh@ll Cime. | :

ok Hatel shoutd he lntlodurod into lhv plo! 2 days hefore'weedihu'to s0ffen
ihe 3011 for'edsy and” Uhorough weeding, | .

S NLLGS Jnliled ont should be gathered {0Jethei anu CdFILd oul of EhL plot.
“lhis §.can be achneved hy put Ling uproolcﬂ weods in baJs dnd later emptied
on -the lunds.

* Hand WOLHIHJ OHLPJIJOH shuuld bo done twice. li:st weeding - 14 ddys and
2id wecdlng - 28 fayb a!le[ 1:nnsulanl|nu However, i weeds comie up again
Thirvd: wuedrnJ Should he ca:r:ed out at ahaut 40 days after transpiant ing.

* Iy ca%e weeds aav %een dur ing hﬂFVCSl!ﬂJ e weeds shnuld he up;ooled Lo
‘avoid rice seels con[nm:natron whvlv othorwise weeds seeds Lonldm|naio
sonl and s ‘ercourages heavy weed infestation in subsequent SEASONS.

"2) Utlllyatlon of Hand woeter
Hhch1n|Cdl weedan bs dnpiucalion of xampte md(hIHC 10 weednn; 1 paddy
flcld !h:% melhod has not-heen in hld(lI(C hiere in lAiP Omor. BUL Uhis
mcthod w;l! be usofu! in’ lhc future. - :
* Londlllon [or dnpilcai1on of mcchanncal WLOdIHU is as foilows
' }he ndddy f:e d st he teve! Depth of water: st not he less Chan 2- 3o,
walet shouid he supnl;an inte the padﬁy field 2 day helore weea;ny to

“softten-the %oal (o1 easy and thorough weeding. ol o
woodﬁ around rice ha!!s cai not he wcedcd mcchdntca!fy theeefore hand:

weodan 0| aupllcailon of Basa)uan should be- Ld!lled ‘out “LQUS around he
hlii% : '

R nue of :Pedlment
' raxst 1ddavs alter’ l!dﬂSDIdﬂtlH(

Secand 28davs aftes trdnsplan{fng



Ihird A0days alier rran%ulantingtlf necd arises)
3) Writization of helh\c:ﬂes
Utitization and Chdtdtlcllbtlc of helbIC!dbS _
) Ronstar and Dercul
% Kinds of weeds conlloltcd hy hvrbuc|des nnnual Jrasses annual Sedqts
annual broadleaves : ‘
#  fype or tlerbicide: Pre-cneryence dpp!:fdllOn
o lime of iladlmeni Just hefore nuddlan
in Nigeria Omor, normatly Ronstar application is after puddiing After
application, Ronstar water and soil mixed with snall wopden plank (o
increase e(flcency _ o
Rice seedl:nj mst be tianspianied ddavs .
. after application _ : .
. ierm of residual effect: About 30days after applncallon '
+ Mode of action:Hecds germination is inhibited.
o« Application method: R
‘Flood plot 1o a depth of 5-6em
Hatk across the plot and spray after 5-6 steps by Sthgtng the hotlte
once en your rlgh{ and left hand
:0ne swing of Ronstlar release% Smt, theref0|e 100 SWIHQS equals 500m1
{1 botile of Ronstar) o . :
‘bach swing covers 3-dm, Right ﬂnﬁ left swings cover a toxai Icn;lh of 19
n o . _ ‘
3 days alter apnlfcnliﬂu.mainlain water deplh'I0'374cm
dhrapsplant on the Tourth day and saintain water ﬁepth_to 3-4 cm
) Basagran _ ' _
* Klﬂdb of efrectavc weeds: Annual and quennlai sed;es
Annuad and p0ienn|al broadleaf weeds
{Not bffeC[IVL on. grass WPeds)

x

o lype of Herbicide: PUbl -energence dlelLdllUn _
* Jerm of reslduaf elfect: nbout 30days after; apur|cat|on |
+ Hode of aclion: weeds are h|i|ed afeir'lhn% LhemICdi is
_ 1h§0:hed from weed% root leaves and stem.
ck Time of 1loa[ment 20 ~30 days afetr lransvlantlnu
# Quantily: b Titeres/ha to 700 1000 titeres of water
® App!ucal:on meihod
‘Before ﬂDDiILdlIOH of BdeJlan Lhe uaddy rneld should b? d!dIHLd uf
water. Lhis is because waler reduces (he cffecl.of BaSﬁglan.Bdbdﬂldn_



can knockdown weeds when iU bas direct contact with fhé'Weéds.
:After applicalion, the paddy field should be left dry for 2-3 days
before water is re-introduced -into the paddy field.
Where webds are seen in uatches §pot application is advised hurauae is
- more BCOHOMlLdl
% Best iesu!ts are achieved on sunny day, wh|1e poor results have been
witnessed on cloudy and rainny days

@ 2.4-D Amtn(n [.49.5%) _
# Kinds of effeclive weeds: Annual and perennial sedges
' Annual and percinial broadlieafl weeds
. | (Nol effective on grass weeds)
x lype of Herbicide:Posl- ombrqcnre application
x Term of ieslduai eIfect:About 30days after aup!|cat|0n
% Mode: of action: chd% are knllcd dflbl this chem|cal is absorbet from
weeds roots,caves and slems. '

x. Time of liedlment 35 ~ab days afetl [uansulantan

C% Quanlity:8-10 literes lu 7001000 literes of wate:/ha
K Appilcallon melhod
 i{he paddy fields should be dnained -3days hefore application

Shon't suppiy water in Uhe next 2-3 ddys a[le| appl|(di10n

(2} Intcg:aicd control :
Dlrfviont farmers havc dlf{elvl mclhods of weed conl10| luie)faldd control

neans dpplltdllnn ol hvlburudes ‘mechanical dnd hand weed iny with the aim of
COH[I0||IﬂJ weeds” |n rice paddy field.

fteld condition in terms of wecd densily delermines the type of ‘weed
Lonirol nethod 1o he used: Tarmer’ Yo [inancial background and labor
availabilily also deterning weed conltol method to he adopted

1) Hand weeding on!y
Hand - weed|nJ 1ddays afler liansplanl1nJ
and wvodtng 28davs after transplanting
Hdnd weed1ng -40days afler l;ansnlanttng(lf nncd dlleS]
- 2) Ronstar and-hand weeding o :
- Ronstar appincatlon just after or: hefore pUddliug
Hand weeding-28 days after liansplanlang
* Hand weeding- -AGdays alter [[an%ulantinJ(t[ need arises)
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3) Hand weeder and hand weeding
Hand weeder f1ﬂdays after transplanting
Hand weeding~21days.aftér-tran%pianlinj
hand weeder -28days after transplanting.
Hand wecding—3hdays.afte ;lansnlanlan  :
frand WCCd?nJ—AOUQyS after {IﬂﬂSDdeian(lf need arlees)
4) Ronstar.apd Basagran or 2.4-D :
Roustar appiiccation afier ur'baforu pudi} iny
Basagran or 2.4-D application alter transplanting _
lland weeding 40 days after transplanting(If necd7ariSes)

3. Tuture weeds control in this area

Pudd!fng levellnnJ and suitable water manaJcment were vely effect:vo mtlhod '
in_the weeds cont:ol fhetefnue keeu:nJ of tractor and. zmplovemen{ nf ats
oneratnon tech:nques are ve!y ;mpo:tant subject. LffIC!BﬂCY of - weeds coniao!
will be |mp|oved by tevcllanJ and 5“|tﬁhf0 waler manaJement '

Now, 1and0m ldun%pldnlan is pouulal Random llansn!anllnj |x more lneffICILﬂl-
ratiicr than lsne transplanting in- Hllll/dlth of hand weed;nJ hand. weeder and
post- energence. herb|C|de% Eerefore it is necesxany al the early. siage lhal
the snlead of line lrdnspldntlnj he p;omo[ed _ .

Ihere are lwo me thods |n the Shlcdd H hand WLOHL] one. s pluduclion in -
Nigeria another IS an[loduclzon [ Fom Jduan It is dGViSdbe lhdt hand weeder is
produced in Nigeria, hecause th;s maahlne |§ very 5|mpie

Appltcat;on of hGIDICIdGb !S fost foeCI!VP mUlHOU in- the weeds control lt [
adv:sab!c tha{ Japan %upu0113 Nigeria |n [he |mp0rtatlnn of helhlczdes

if in future, paddy Tields are ievel use of garnule herh|6|des is-vely.
convenuen[ and it is applied Lasniy ly. hand or 5|mple Jranule appiicator..
Therefore in this experimental Tarm, Jlauule heibrc1des must be examrned

ft is important that farmers must ‘understand field sanitation, that is culting
weeds on the bund and weed conlrol during off season- of rnce cui!:val:on for.
the purpose of decreasing weed seeds in the paddy fields..
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V CONTROL OF PLANT DISHASES

1. Main diseases {orocasled'Occuvrvnvv it future
Now f%CO Aliseases OLCn!ivn(? i this asua(iﬁiP) is wot 'xﬁus{aht prohiom We
cap not find d190d86§ occurrence excent of Sheath hl;;hl and Sheath rel. But i~

i future, 100 muth fertitizer tondlllon atil othes poor cudtural nethods will
encourage: several (diseases occurrnce, for unslansv hacteriatb leal biight, %hﬂd[h
':hlluhi aml lasy. .

We Bave no inforualion oR O(LOP!UHLL and is LDHI!O! of diseases in (hls arca
__ihe:ef0tu wv shiow chatacteristics dhﬂ control methods of main rice diseases in
lrQUICdi.[lLQ plant by ciling from several reports.

(1) Bclébialf!ﬁé('hléghl‘

#Pathogen . . Bacteria

s Seteatific name Xanthowonas campestiris py. ory/ae

| 'ﬁxDié%Eminﬁljon" CWater lransmission -
ok Sympiom, ' . _

' Ye!!ow ] wh:le IGSiﬁns hoqrn as wa101~soade siripes at the md|91n ol !vd{
hade: lvxiuns ity \laxl ape .or hoth edges ol a beal or al any poiml slufi on
ong or ho[h edges of aleaf.or al any poinl on injureld biades, and advance to-

_cover the entire blade. : '

Bactcrla invade: the: vasrulaz sysiem of l!LO plant dus:nJ Pransplaniing, ‘when

~seedling are pullvd {rom {he seed!ing bed or when damaged, When biigit hacier
cellx invade rice plan! lhnouah Lhe hasai slem plant kresek, leaves of entire
plants will durtng SLPﬂ\IHU 10 ewrly l\liﬂt\ﬂg slages.

-Soupces 0( hdctctca ave diseased strow, stubble of :nfected planls and wecds

host. ‘ '

Bi\uhi i snsoud hv dow llludllﬂn water, rain [ oodiny anﬂ stirofg winds,
Bacteria (Llls orm small beads in The nerning, which havden and adhere Lhe
!Laf suraface of achosl plant. Hoisture on the leal sur{aco dussotvc% {he

' -headq - haC{eiidf cef! Cspread f[LL}Y

ngh nnliﬂjvn fvilsialv' pates: favor bi:uhl LDJULMJLS vxpvcnal!y where

_ susceplibie cullivars are uiuwn

1:Fonlrol

U(lll{ﬂllon of |Lststant vallcly o
rrunu;rldes dpnilfiliﬂﬂ at: the bcqxntnu of - 0ctu1:cnce(e X. Shl{ahdutn wu oF

fdust) _
Av0:d applltdllnu of too mith H!(lﬂﬂOH (Ltl:ll/@i
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(2) Sheath Il ight
4<Paihogen ungi
% SCientific nane Rhizoctonia solani
4:Disseminalion Soil Lransmission:
# SympLom _ : _ : :
First %ymntoms are u!vvntsh gray that develop on the teaf theaths mear the
walerline. The elbipitical or oval about 1 ¢a tony suoix enlarye, 1éngthen Lo
2 oor 3 cmand join the border each lesion and the (oiuuf varialion 0[
lesions ¢ give a distnct pdllClH to the infected area.
bnder favarable humid condilions, Iedr blades in conta(t with ad;dcgni
IﬂfLClLﬂ stems also hatomc infected.
Symplom% are usudlly distinet during flowcrinu or mdlurlng slauos SLvoiL
infection results in poor grain fitling.
* Control ' .
Avoil Loo m&th nilrogen fertilizer applicalion
Aviod Loo much high density transplanling
huvlication of fungicides,e.x. Polyoxin, Honseren, Honcut etc.

{3} Blast
# Pathogen fungi
#Scienlific name  Pyricularia ory/ae
#issemination  Sced Eransnission and air Lransmission
* Jymplon | ' B
This fungus can |nva1 rice plant al dny growih xldjbs
lypical lcal lesions are sprndlv—shanLd wide in the cenler and po:ntcd
toward end. Large 1esions{1 10 1.%<0.3 10 1.5 cm) usually dcvcfon gray
centers. -eaves of %u%conlihlb arloly hay - be killed. Pinhead-size brown
lesions, indicating a, resistant peaction, may-be difficull to- dlsltHUU1sh from
' the symplom of brown spol. . _ s .
Rice blast may attack the sten at [hL natde. lhc Shedlh hredks easilty..
lesions may occur oh the panicle n0(k-ln{crlvd necks turn blackish and.
hreak over. Hhen neck pol occurs, few or no sceds -in Lhe panicle I:II '
Hth nitrogen levels dnd wel leaves Tavor infeclion.
* Con(rol
Secds disinfeclion by Bcnlalv I wp
Utidization of resistant varicly.
Avoid oo much nitrogen feetitizer nnpl1(aln0n :
Grand applicalion by Hinosan kilazin P Kasgamicin elc.
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(4) Brown spot

#Pathogen  Fungi

xScientific name ~ Helminthosporium oryzac .
*Dissenination  Seeds transmssion and aib'tranﬁmission
4~Symbt0m |

[he most con%plrn0% ‘synptoms aro found on leaves and ¢ JIUNC% IVUICdl spot un'
“Ihe Teaves dIC oval, ahoul the size and shape of SLbdmb sLeds thy are
relatively unlf01m and fu1|ty evenly distributed over the leal surfatv.Yonnu"
spot are %mall circilar, 0.0% to 0.1 cm in diameter, and usually dark hrown
. most have a ||Jh[ yLllow hato arount Lheir margins
J-CUHIFGI
' ADO|IC&[!0H of nhosphate dnd snllcate fG{EIIIZGI
(This: dlﬁease occurlence is ntomoteu by lack of phospate in s0i1)
“seed disinfection by Benlate T WP
Groud application by llinosan

(5) Sheath Fot

s« Pathogen . fungi
s=8cientific name ~ Sarocladium ory/sec
»=Dissemination pir transmission

% Synptom _
infection occurs on the uppernost Jeaf sheath at late hooting slage farly
symloms are oblong to IIILJU|dI spols, 0.h-1.h cm bong, with gray centers and

“brown ma:gins or gray hrown thloughout
lesuon% enlere of len COHnLLl and may affect Lhe entire leaf sheath. Severe

1nfect|0n may cause pdnlcles to be only partiatly exserted. Unemerged panicle
are “roited and show aboundant powdery fungaus growth inside the leaf sheath.
Partially emmerged nanlcles may produce poorly filled ¢ Jrauns '

#=Conir0|
He: have no 1nio:malaon ahoul Lonlnol methods of this diseae.
This disease occulrnnce is promoted by stem borer damage therefore the

control of Stem borer is-one of the control metheds.
2. buture dfsbasbs control in Lhis area
0((ui|onro of d:%casex is nol |muorlan! nrohlpr in lh:s area now It s (ausod

| Ty shunt term history of ivrigation rice Lull;val:on dnd lack of appropriale
fcrtalszel dppl!callon Af!er many vtars of irrigation rice cultivation
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several ilODiLa! distaes un!l OCCUrT. lhvleforc IHVOSIIJH[IOH of dz%edses .
occurrence must he carricd oul in the fixed ficlds |n the case of .insect nacts

Use of resistant varictics is most eff|C|ent in the. d|seases COn[lO!
Iherefole | recomeend exnerimen[s on reS|slant varletres about Blast and
Bacterial leaf blight.

Now, il is no need (0 control diseases Jn Lhis aica bur occu:rence of Biasl
and Brown spot: have heen conf:rmod in-this state. 1 herefore seads dlS!HfOCIlOH
hy fungnc;des e Benta[c T or Suuuar hﬂmdl w;tl bc needed 3n Ih{s area.
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a. Hidaka T. “and Widiarta N (1986) ‘Strategy of rice gall mtdge control B
fropical ﬁjr|cullura Research Center, Hthble of AJ||cu!tu:e Iorestry and :
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I CONTROL OF WEEDS

-

Heeds reduce rice vields
2 Weeds compete with rice plant
3 Wedds decrease the of fect of nitrogen fertilizer
4 weéds'n~differ9nées between grasses, sedges and broadleaved weeds
5 Common weeds in rice fields —grass
6 Common weeds in rice fields - sedge
7 | Conmon weeds in rice fields —broadleaf
8 Differences between grasses and rice plant
9 Common weeds in this area
* [schamum ruquum Is aggressive,erect or stragging, tufted anpual
grass 0.6-1.2m tall. '

* Cyperus difformis{Small flower umbre{ia plant} is an erect,
smooth.densé!v tufted annual sedge 20-70Em tall.

* Fimbristylis miliacea(Horning glory) is an erect, tufted,annual
sedge 20-70cm tall.

% Sphenociea zeyfanica{Sole plant) is an erect annual broadieaf
with smooth stout, fleshy, hollow, many-branched stem 0.3-1.5m tal!

10 HWhen-to weed the rice crop | '

11 Heeds can be controlled by hand pulling

# Time of hand pulling

first  14days after transpianting
Second 28days after transplanting
Third  40days after transplanting(if need arisés)

# Weeding in dry bldt is very difficuit and ineffectivé.This is
hecause as vou pull down weeds definitely tender shrubs or weeds
cutionly to regencrate after a short time.

= MWater should be introduced into the plot 2 days before weeding
to soften the soil far easy and thorough weeding.

% Weeds pulled out should be gathered together and caried out of

— 53 —



the elot ‘This can ho aah|eved by putting uprooted weeds in hags
and later enptied on the bunds . _.

+ Hand weeding operation shOUId be done twice. First weeding - 14
days and 2nd weedlng - 28 days after traosnfant|ng However if
weeds cone up agann thrrd weeding should be carr|ed out at aboutt
40 days wfter transplantlng

# In oaso weeds are seen during harvesting, the weeds should be
uorooted Lo avoid rice seeds contam:natlon wheie otherwase weeds
seeds contaminate soil and this encourages heavy_weed

infestation in subsequen! seasons.

12 Weeds can be contfolled by mechanical means -

Hechantcal weeding is ape!ication of simple machnne to weedtng
in paddy field. Th:s method has not been sn practlce here in LAIP'
0mor. But this method will be useful in the futuren_

% Condition for application of mechanicai weedinj is as fol?ﬂws _

The Ddddy field must be Ievei Depth of water must be less than

- 2-3cm. watel should be supplied into the paddy freld 2 days.

before weeding o softten the seil for easy and through weedieg

* Heeds around'rice hills can not be weeded meehanieally;ﬁ
therefore hand should be used to- weed around the hifls.
+ Time of treatment _ _
First-14days after fraosoiantfng
Secondw28oays after transplanting |
Th:rd AOGays af{er transplant:ng(lf need arlses)
13 Weeds can be controlled by oroner water management |
14 weeds can be eontrolled by croo competltlon

1% HWeeds can he controlled by herb|C|des

gy



_ Uiiiization and characteristic of herbicides
(1) Ronstar(£C)
#* Kfnds'oflgffectivé'weeds:ﬂnnual grasses, annual sedgeé‘anhuaf
broadieaves
S Type”ﬂf Hehhiéidé}Pfe~emergehce application
% Jime of treatment:Just before buddiing
| In nigeria,omor, normally RonStaf anplicdtion after puddling.
._Affef puddling, Ronstar,water and soil Lo be mixed with small
“wooden plank:
| ‘Rice seedling must be tlanspianted ddays:
. after applacatzon
$: Term_df residdal.effectzhbout 30days after épplication
% - Hode 5f action:Weeds germination is inhibited.
* Appffchtfon'éethcd: | _
‘Flood plot to a depth of 5-6em
‘Walk across fhe piot and spray after 5-6 steps by swinging
fhé botfle once on-your right and left hand
:One-swiﬁg'of Rohstar EC releases 5ml, therefore 100 sWings
.equals 500m|(1 bottle of Ronstar £C)
:Each SWing covers 3-4m,Right and left SW|ng cover a total
fength of 10m |
:3 days after app!ication, mainialn water depth to 3-4cm
':Transp!ant on the fourth day ahd maintain water depth to 3-4
cal

(2) Basagran
* Ktnds of effectnve weeds: Annual and perenn:a! sedges

annual and perennial broadleaf weeds
{Not effectlve to grass weeds)
| a; Type of Herbicide:Post-cnergence application
% Tern of residualZeffectfnbbut.deaﬁs after application

| *'_Hodejof'action:wééds are killed afetr this chemical is

S



absorbed from weeds root leaves and stem.”

% Time of tteatmeet 20 ~ 3¢ davs afetr tranenlanting

# Quanintyzs luteres!ha to ?00<1090 [iteres of wa;er

s« Application method: -

¥

:Before application of Basagran,the paddy fi€ld should be -

drained of water,this is because water reduces the effect of

Basegfen?Beagran can.only knockdown weeds.when'it.hasfdirect

contact with the yeeds.

‘After applicatlon the paddy f:eld should be left dry fo: 2 3
days befere water is re- :ntreduced into the naddy f:etd : |
there weeds are seen in patches, spot applncatten is advased
because ss nore eeenemlcal _

Best results are achieved on sunny day Poer results have heen“:

witnessed in c!oudy and rainny days

£3)2.4-D Amin-

* Kinds ef effettive weeds Anpual and perennial sedges

e

3

*

¥*

¥

Annual and nerennta! breadleaf weeds
{Not effectlve to glass weeds)
Tyne of Herbicide:Post- emergence anpfrcat|on
Term of residual effect:About 30days after aeprncatlon :
Hode of action:Weeds are killed after thls ehen:ca!~
abserbed from weeds roots, feaves and stems

Time qof treatment 35 ~4Q days afetr transniantsng

-Quantlty.8~?0 literes to 700—1@00 llteres of water/ha_'

Abplication method: .
The- paddy fuetds should be dranned 2 3days hefore

appiacat»on '



‘Do’ U supply water in the next 2-3 days after apnlibation.

16 integrated control
Dafferent farmers have dlfferet methods of weed controi Integrated
contro! means nnlacatron of herbrc:des mecnanlca! and weeding wnth
 the alm of contreilnng weeds in rice paddy field,
'Fagld_condltjon-qn,tgrms of weed density determines the fype of
_'Weéd control method to be hsed - | |
Farmer s financial, hackground and iabor avai]ability also

_determlns weed control method to he adonted

(1) Hand weed|ng onty J
Hand weed:ng 14days after transplantlng
Hand weedlng 20days Pfter transplantnng
Hand weedth QOddys after taansplanttng(lf need arlses)
A2). Ronstar and hand weeding -
Ronstar appllcatlon Just after or before uuddl|ng
'_Handﬁweedlng~20days after“ifansgfantrng
“Hand ﬁeédfngéﬁOGst after transplanting{if need arises)
~ (3) Hand weeder and hand weedlng
tand weeder T4days after transnlanttng
Hand.wééding 21days after_xransplantlng
fand weeder 28days after transbianting
.'-Hand'%eeding 35days after tlansnlant;nj
_HﬁhdIWeéding 4063yé after’ transp!antnng{nf nepd arises)
(4) Ronstar and Basa;ran or 2-4D " |
Ronstar app!:ccar;on after or. before nuddiang o
Basagran or 2.4- I} appltcation after transplantlng

Hand weeding 49 days after transpiant:ﬂj(lf need arises)
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I CONTROL OF INSECT PESTS

lﬁ this area(tAIP),we found tﬁ&t'pests constitute a hig'préb!EM.Some
of the common insect nests around are Stem_horer,Rfce hisﬂid;cése
WOrm, Grass hopaer Lady beetle etc. | | '

However around ‘towns the projecl area such as Adan: 0masr etc. have
secorded attack of tace insect: pest called gall mrdge ﬁail madge has
not been regarded as an important insect pest of rice unttl recent
occurrence of this nest in the past few years. o ‘

Gall midge has consnstentfy reduced rice yueld |n some countrnes of
west Afrlca In future FaII mudge may hecome an 4mportant rice: |nsect
pest in this area. | | |

Fow tnfnrmaiuon about 1nsect pest in this area are avax!ab!e such as
economic InJUIy tevel, extent or degree of damage tlme of occurrence
the most. important time of |nsecticrdes appl:cation and f:fe cyc[e of
insect nest | |

However we show the ecology and control of the insect pest which we

have now.

1.$tem borer
« Scientific name Diopsis thdfaciba
+ CONMON name Stalk ~eyed FIy(Staik eyed Borer)
= Host " HKain:Rice and Sorghum
Aternative:Wild gasses
o Damage | - |
The maggnt.feeds on the céntFa!IStht of the young riéé*bidﬁ:]
‘causing  “dead-heart” Later generation Qf'iarvhe_feed'oh the
f!ower'bgfdre it emerges. “white head” is_cdusédcafté% Tlowring.
+1ife history . | | o
The eggs are 1.7 ><b.4mm}wh§te,bdat~shébédl_Eachifehalg'fays :

about 20 eggs over a 10 days'pérind{lhe eggs are laid upper
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surface of young rice leaves.
afhe_iarvanon emeéggnce movéé-down-insidq the leaf sheath and
fecds on the central shoot above the meriStem.ﬁLéter.Earve'feed on
the_flower_head'hefore it émebgés.@arvai developmenl'takes 25-33
days. 7
: ¥he nuaal nernod is 10 12 days The adults are tynical diopsid
flies with charactellstlc eyes and antennae bore on the ends of
?IOng;[atéral‘Sta1ks.
* Contro! |
e 1G% of damaged tlilers(dead hearts) is over 30 days after _
-transpianting the appilcatlon of some effectlve InseCIC|des against
“stem borer-infestation may be necessary Where necessary,spray”
Sumithion, Dnaznnon Gammalin 20 and D!MBCFOH
.. Spray. the - Ieaves and. base of the plants thloughly Hhen spray,

water is droned of f from the paddy f|eid.

2 Rice. “iSDId
* Scnentlfac name  Trichipa sericea
* Common name Rice Hisnid
« Host . ' Hain_:Ric'e
| alternative:Species of wild Qasses
*Damage _ | | .

Attacked plants have |rregu|ar nalb brown patches and narrow .
whitish streaks on the feaves.The pale brown patches are the tarval
mines;and'fhe whitiéh streaks are the feeding scars produced by the
adulls. o _ | i _ _
_An.important_pest_in rice nurseries, sporadically serious on the

-'tranSDFantigfrice,.
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#Life history _

fgos are laied singly in slits in the leaf made by thé:adultf' _
beetle, the wound being covered by a spot of éxcrcta.ﬁatching:fakés'
place after 3-4 days. | ' o

The larva is a slender, yeildwish'Jrub which when fUiiy'érbﬁn fé
about 6 mm long.1t feeds :nblde the leaf, the mine belng vrsrble
externally as a pale brown blotch The larval perled iasts about
ten days.

The adult is a dark grey beetie covered with UDPIGht sp|nes It |s'
about 3-4 mm long. Adult feamales live for-abnut two weeks and may
lay more than 100 eqgs dur:ng this perlod Adult feed externaliy on
the leaves, the damage belng v15|h|e as whitish streaks parallel to
the veins. =

s Control _

If over 3 adults per 10 h:fls occured, InSBLtCIdeS applicatfon Will-
be needed.

We have no information about effective Insectcides;in Nigeria.from
this time on,we must be screening effective insectcides”égaihst"

Rice Wispid.But Sumithoin and Diazinon may be éfTECtiVe.

3.Case worm o

#S§cientific name  Nmphula depuncfélis'

« Common name Rice_Casewobm

# Host 'Hain:RiCc_‘
‘Alternative:Various grass species -
* BénaQP | | |

The caterp|liar cut off the tips of Ieaves to construct the case':
in which it I:ves the case i changed as the caternlller glows In
heavily anfesled crops -the loss of photosynthetic tissue can he -
critical and ‘seedlings may dlc

Glder plants generally are more tolerant of damage, and. mature
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‘“ﬁ[anis_ﬁre seldon attacked.
The iquae'fced mostly on the fower side of.leaVes'iYihg flat on
the watér'ér on suhmerged'portiOns of the feaves. |
x:tefe history
The eggs are laid s1ngly on the Ieaves they hatch in 2-6 days and
' after a few days the f:rst farvae consttuct the first cases. On
femate moth cesuwily lays, ahout fifty eggs.The caterplilel i$ |
semi- aquatrc in nabits and nrthstand groionged |mmer5ion the case
:|s a!ways fliled with water |
‘ The farval stage iasts for 15 30days. The fully grown caterpulier
IS 13—20cm Iong Pupat;on takes ntace |n3|de the last larval case
which iS fastened to the base or the stem. It may take piace under
water but more usually above water Ievet _
The aduits &merge after 4-7 days and- can llve for up to three ;
ueeks The adults are smai! delicate, snowy -white moth with nale
brewn spots on the Wings, they have a w1ngspan 15 -25ma.
s:Control _
| Dralning the water from |nfested rle!ds for 2 3days succefuliy
k:lls the caterpxllals

The more successful |nsect|C|des used are Sumition, deZ(ﬂOﬂ and

Dimecron.

4. Gall midge | _
ﬁ‘SC|ent:fac name  Orseolia Oryzae
S Qommon flame Rice stem Gaii Hidge
Cstost - Hain:Rice

"Alternatlve wild specses of oryzae and grasses

Lok namage
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The sevellty of damage is related to the tame of attack. Ihe Iarvae
Bove down belween the Ieaf sheath unt|l they reach the anlcal hud
or one of the lateral buds. Thele they iacerate the thSUE of the hud

and feed until pupat|on.7he feedzng causes formation of a gall

called a S|Iver or “onion ” 9h00t

In some areas thlS is 4 VEry serious pest caus:ng cron iosses of 30
-50% wnth some 1egu!ai|ty and occasionally loss of 100% '
* Lafe histoery
Fertttized femates start eggs laytng wuthln a few hﬂurs of
energence. They fay 100 300 egys each The eggs are’ elongate tubular
and whute pink or red in colour. 1nccubat10n takes 3- 4 days oF
more _ 7 . |
Ihe larve are 1 mn !ong on hatchan wnth a po:nted anterLOI end
and a pale colour: They eventua!ly grow to 3mm Iong and become red
Pupation takes nlace at the base of Lhe gal | and the pupa |s 2 0-
“2.5mm Iong and ¢.6- 0 8mm broad.Before the adult emerges the nupa
makes a hoie in the top of the gall with |ts sp!nes and DPOJGCIS
halfway, the skin snllts and the adult emelges Pupatlon takes 2-8
days. The adult is a del:cate little mldge 3. 5mm Iong WIth Inng
: strong 1egs.
The whole 1ife- cycle takes 9- 26 days on. rice. After one or two
generations on garsses the mtﬂge generally moves to rice. -
& Control | |
Careful timtng of ptanting can avbiﬁ damage by this'pestgonce post
tillering stage, the plant not su1tab|e as-a host o |
Con3|derahle huxld un of m:dge nnpulations can occur on grasses
near the rice crop The succes of chem:cai conttol is very much
dependent on accurate 3pray tsmrng to cornC|de w:th the emergence
of each brood of mldges | |
Tinrng of lnSBCtICIdaI annllcatlen is 14 and 28 days after '

transnlantung at the rate of 1 kg active :ngradlent ner ha when
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damaged Lillers(x) are over 5%. Effective inseclicide is known to
'be'carbofuran's%.ef Furadan'granuie.

In general, this granile }nsectieid:exerts:this effec(iveness‘for
a period of 14 to 20 days affer'anniicatieh _

The fe1lewfng formuiée of. insectides i.e. powder emulsxf:ed
concentrataon and Tiquid are not effectzve in paddy fields.

¥he r:ce ga!! med;e 13 known to he a serious rice pest in the wet
season whlle the |nsect lnfesratlen 1n the dry- season is extreny
Iew if rice seedllng is transplanted one month befere begintng of
'ra|nny seasen the damage wull be decreased The reason why the
tnsect damage ie iow in the early transpiantnng is considered _
attr;butabie to fow population of the insect which was strongly

depressed by the long drought

S.Geaeehoppers and Crikels
%:Scientific name  Oxva spp. {Grasshopper)
| Crikets(Euscylus concinnus)
. Hosf ) Hain:Rfce
Alternative:Species of wild gasses
* Danage -
Grasshopper Difoliates rice plants by removing large sectlen near
the edges of leaves
Crickets  :Feed on jeavee,teaving-holee while keeping feaf
margins Entact.[eéves.appear ragged.
* Control _ | _
8um|th10n and Dlazunon are effect:ve to Nymphs and adult Ihey have

strong stomach eouson as well as centact act;on



6.lady bheetla

«sciontific name Henosepilachna sp.
« Copmon name  Lady beetle
* Host | Main:Rice
| AlternﬂfiVe:unknown

% Danage

It is a b:t;ng mouth type. It feeds on seed!rng leaves and iefl
behind white and transparent patches which Iater tusn yefiow and
dry up: The lnsect reduces photosynthetlc feeding area of seedling
thereby Iowerang photosynthet.c actuvnty of plant 1n severe |
fnfestatlon [has nest Causes serlous damages on rfce seediang in
nursery stage.hence damage: in naddy-fleld is ne;!e;:hie. |
« Physical feature | o

Beetle lrke ‘insect. It has ye!low to 0|ange colour w;th aDOU[ I?'_
black .spot, (1 mm diameter) on the outmost hardwings. The beetle '
sefdonly fly. When it flies,the inner yellow and fiber wings are
anfolded and flies for a short distaﬂte.hdu!t_is 2-5 mm 1ong.
= Gontrol | _ _ | |

This pest can be COntrolleﬁ‘by"applfﬁation-af'either of these

insecticides, Bassa, Diazinon and Sumithion.

7.How to use Insecticides
,kSumichfon D|a2|n0n Bassa and Dlmecrnn ) _

DI]UIFOH' X 1000 (1 ml preparatlons w:th 1000 al water)

Quantiy of spray iruuud 1000- 1500[/ha - -

Notlce Avoid lefﬁJ Sun|th|on With piﬂpanyi type herbicades and.
'Sumrtfon can not be applied W|th|n 10 days after
application of these herb:cldes.becausa it can cause

ﬁhytotoxicityi(Damage.of'plants-by-miking'chemicais)-i"

* Furadan granule
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Quantiy of ap'n[ic’al'i0n:33.3kg/ha'



I CONTROL OF PLANT DISEASES

Now Tice diseases occurrence in this area(LAlP) is not imnortantj
orohlen. We can not find diseases occurrence except of sheath blight
and sheath rot. But if in future, too much febtiifzer conditi@n"éﬁd 5
other poor cﬁltural methods will.encourage several diseases occurrhce
for'insténse.bacieriar teaf blight,sheath blight,blast and several
virus diseaes. |

Basic po:nt of dlsease control are removal of snfectton source and
cuttlng off the snfec{tan chains of pathoqen _

We have no infermation on occerrence and it's control of dlseases in
this area. : | - |
" Therefore we show characteristics and control methods of main rice

diseases in tropical rice plant by citing from several reports.

1.Bcterial leaf Blight
* pathogen - Bacteria
+Scientific name Xanthomonas_campestris V. Oryzae
* Diésemination : Haéer transmission
% synptom |
?efiow to white lesions begin és water—sbakedlstripeé ét the
margln of leaf biade Les:ons may start one or both cdges of a Ieaf
or at any point start on one or both edges of a leaf,or at any
point.on injured hiades.and advance {0 cover the entlrg blade.
gacteria invade the vascular system of rice D]ént duriﬁg-.
transplant ng, when seedling are pulled f_rolm-'_the' seedbed or when
danaged. When blight bacteria cells iande ficé'pléhf'tﬁrddghEIhel
hasal slem, nlant kresek Leaves 0| entire plants w:Et durlng
seed! ing to ealiy tillering. stages |
sources of hacteraa are d|seased strow stubble of infected piantsf

and weeds -host.



Blught IS snread by dew |rlgat|0n waies taan f!oodtng and stronj
w1nds Bacter|a cells form smal! heads in Lhe mornlng WhICh harden
and adheie the leaf suraface of a host plant. Honsture on Lhe lcaf
su;face dussolves the heads and hacterlai ceiis spread freely.

High nitrogen fer{iilzer rates favor hllght epidenics, especnaltv
where suscentlbfe CUlthﬂFS are arown.

~+ Controt o

Ut;lrzatfon of resrstant var:ety
‘FUHQICIGCS appi:cat:an at the beg:nrng of occurience(e X.
Shlrahagen wp. or dusr

Av01d anp||cat10n of too much ﬂitPOQBH fEPIIItZBP

2_Sheath biight
x Pathogen Fungi
* Sciéntifit hame  Rhizoctonia solani
* Bsssemtnatlon Soil transmission
e Symptom N _
| Fzrst symptoms are greenrsh gray that develeu on Ihe leaf Iheaths
:near the water!:ne The eilxp|t1cal or oval, about 1 CR long spots
'enlarge Iengthen to 2 or 3 cn, and join. The bcrder each Ie3|on and
the colour varlatlon of 1es;0ns give a distnct pattern to th?
' infected area.
| Under favarable hum i d COHdItIOﬂb ieaf blades in contact thh
adJacent lnfected stens a[so become |nfected
symotoms are usua!{y distinct dur:ng floweriné or maturing stages
.”-Sévére.ihfecfi0n re§dlts in poor grain filling. |
* Centro!

Avond too much n;trogen fert:lizer appi:catlon
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Aviod loo ‘much high denszty transplanting

Apnlacat:on of funJICIﬂPS e.X. PonOX|n Monseren Honcut etc

3.Blast
x pathogen | FuﬁJi |
«Scientific name . Pyricufaria oryzae -
* Dissemination Seed transmission and air transm:sSton
* Symplom
This fungua can infect rice plant at any growth stages .
Typlcaf !eaf lesions are splndie shaped- W|de in the center and
pointed toward end. Large iesnons(1 te 1.5x9. 3 to 1.5 cm) usually
develop gray centers, Leaves. of SUSCBDthle Vainety may be k;!led
Pinhead- 3110 brown les;ons indicating a leszstant zeact;on may he
 d1ff1cult to dustungu1sh from the symptom of brown spot. '_
Rice biast may attack the stem at the naﬁe The sheath breaks
gasily. _ o o
Lesions may occur on the panic]e neckﬂlnféctéd_necksrtﬁ}n:ﬁ{athish
and break over.When neck rot occurs,few or ne-SEedslin 1helﬁénicie'
fill. | | - -
High nitrogen levels and‘wetzfeaves favbf ihfeétion.
% Control | _ | :
Seeds disfﬂfectioh by Beniafé’f Hp
Utlfr7ation of ;eS|stant varlety
Avoid too much nitrogen fert|l|zer appltcat:on

Grand appl:catlon by Hrnosan kltaZln P, Kasgam:cnn etc

4. Brown spot
+ Pathogen Fungi - |
s:Sciehtiffc_name Helmlnthosporlum oryzae _
+Dissenination Seeds transm35|on and asr tlansmrssuon.-_=

*.Synpton

— 68 —



The most consnlcues sympioms are found on’ leaves and glume%
Typlcal spot on the leaves are eva! ahout -the size and shape of
sesame seeds.lhey_aze rélatively upiforn and fairly evenly
‘distvibU{ed-evee.ihe teal surface. Youny spot are smailecireuier,

© 0.0 1o 0.1 em iﬁ‘ﬂfameter;ahd'usuaiiy dark brown most have a light
--yellow halo around their.margins
x Control _'

Application ef-phesphate ahd silicate feetilfzer
(This disease eccureenCe is nromoted by fack of phospate in s0il)

Seed.dieinfeCfion hy Benldte T WP

Groud apptication by Hinosan

5 Sheath ret
3e-Pathegen : fungi
% Scientific name Sarocladium oryze
*;ﬁisseminatioh Air transmission
% Synpton |
'lnfectfen eccues on-the uppermost leaf sheath at late booting
stage [arly svmtoms are oblong to arreguiar spets 0.5-1.5 ¢m long,
Wlth gray ‘centers and brOWﬂ margins or: gray brewn throughout
Iesuens enla:ge eften connect, and may affect the entire leaf
-~ sheath. Severe lnfeetlen may cause ean:cles to he only partially
_exserted.Unemerged ‘panicle are Foltéd and Show aboundant powdery
 fungaus growth inside the ieaf sheath.
Partma&ly emmerged eansctes may produce poorly filled grains.
% Centroi | |
He have.no unfermalten aheut control nethods of this ¢iseae.

Th:s dlsease occurrence is ﬂPONOIEG by stem borer damage,
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thercfore ‘the control of stemborer is one of. the :co'nt_ro.'l ‘methods.
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‘W HOW TO USE AGROCHEMICALS

1, K;nds of Agrochemxcw%s{?11351f|catzon of actaen)
1nsect1c1de far 1ﬂsect pest -

'-~-~~D|mecr0n Sumsthnon D:azanon Fu:adan etc

Fung|C1de for Disease
o | —¥~~uHinosan benlate T, Kasumin, Po!yox;n Kitazin P ete.
Herbicides for Weed

'?~——-BonSIar,Bsagraﬁ;?.ﬂ—D,Socopon,Prbpanii,DerCul'etc

f.';2 Kznd of ﬁgrochemlca S(C[aSSlf!CﬂI!OH ofrormuiatlon}
| hettab!e Bowder(ﬂ?} ' |
Thls type ef agrochemxcais is usad by di!uttﬂh w1th water
Sﬁ:ay luqu:d of thxs type agrochemicals is necessarv add\ng
st:cker
Emuisnfrab}e concentrate{EC)
his type of agrochem:cais is ordinarfly used hy d[iuttng with
"water except.Ronsta; 120 and Dercut.
Dust(D) |
This tyne of agrochemjcals are applied by dus!er
_ Granu!e( )
1h|s tyne of agrochem[cais are apptled hy hand or granule '
apniacater Before annlytng water is supplied in the paddy
. fue!d(Paddy water- app%acatton)
After anpllcatlon qranu!e is resolved 1n Water and absorbed by
| a!ant roet Granuler agrochemzcals act10n is sys¥emsc
3 ﬁdjustment of 3Drav Itqu1d _ |
| Sﬂmtthunn EC 1IIBPS prenasations w|th 506 i\ters of water'
0.1 l:ters preﬁaratuons WITh 100 lllﬁFS of water

'? grenararlons Wlth 20 liters of water
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1 liters =1000 .m.J
0. 5 liters=50()1n_1-
20

2=20 ml (CC)

Bsagran £¢ 5 Iilers preparations with 700 liters of water -

? preparations with- 20 liters of water

1 liters =1000 m 1
5 liters =500 0m |
20
225000 - =142 ml
700
2=142m1l (CC)

Benlatel WP 250 ¢ preparation with 1000 liters of water

? preparatien with 20 liters of water

4. Precaution:
When using adrochcmicais,(Insecticides,Fungicides;and_ihsecticides)

should be taken with atiention to the'fbllowing'pérficulars;=;,__:



"#-?ou mist ideutify the kihd of insect pest, disease or weed.
;* SGICCIlOH of effectnve agrechemacal for the target
x To apply the agrochem|cals precisely accoud:ng to the technncal
:nstructlon and recommendatton Wthh are generally represented on
Iabel attach there
s In any case do not apply the agrochemlcals under strong wind
cond:tlon “ : | ' ' |
ook lf st is rann w;thxn 2 hours after -application, that applaeatlen is
‘not effective. | -
& Hash hand and exposed parte of body or clethes after work
.'* Keep the agrochem|cals in their orte1nal container ina place '
: ehnch |s out of reach of chlldren and “demestic an:mals preferably.

in a place which can be locked as. well as dry and shelter from the

_Sun.
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- Soil survey report'in Lower Anatibra Irlr'ig.ation Project -

This strvey was con'd_ucte_d"to clarifv the causes of rice growthdisorders in Lower
Analnbra' It't‘igation ‘Project (LAIP), and suggeet possible countermeasures for the

effectlve rice culUV'mon m the plO]CCt

Introductlon

In tln% -area, fertlhzer appltcatmn is mamly basal (\l P?O5 KQO 15-15-15, each

'nutrlent 30Kg/ ha) : V[any farmais do not even apply lnnc and cornpost whl(,h has a
' very sound str uctural biOlOglCdl and chemlcal influence on sml Yleld level is less than
-2t/ha (nuhulled 11ce) ds agenst’ St/ha target. -

The survey perlod was from January: 14, 1991 to: Feln uary ZE» 1991.

I he dry season rice cultwatlon WAas delayed dnd conseqentlv no rice pl'mt was seen in
the general paddy ﬁeld Onry a’part of the Expe1 iment }‘alrn (F F.) was prepared and
50 observ'ltlons of tice gr owth dlsorders were conducted there _
| Enough rcsearch was not conducted because of the l1mtted tlme and equipments. The

authority had no soal laboratox v, therefore 110 measurment equlpment was available.
| _}sven s0, soil’ medsurment equ1pment expected from Japan arrived only on J anuary 29
thhout the necessary chem:cals A part of these chemlcals arrived on February: 18,
‘ whzle the remaining ones are st111 being. expected Procunng some of these chemicals for _
: the analys:s were zmpossfole in th1s part of Nigeria.~
The growth disorders observed in the E.F. were as followq
Uneven growth of rice plant was Severe Some of the characte1 istics-of bad rice plants
: growth observed were: qmall t1ller1ng, short plant length Narrow- short vertical leaf
:.:blade and very: dalk green leaves. Some of the old. leavee were brown and dead.
| It was 1eported in the Iamy season brown spots usually appear on some olcl leavee of
_' uce plants resultlng to a phenomenon ealled Bronzmg '
| Be51des the symptorns appear more sevel ely as the water depth ancreases

In th1s survev the Bronnng cotild not be observed due to the dry spell dm ing the period '

- :.? _of._study.
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2. Methods and Results

1) Soil survey _ _ o .

The survey was conducted in five plots in the main ﬁeld up to 80cm depth. (February
6, 1991) |

Soil color was yellowish brown (10 YR 6/1 6/3, .)/3 5/4 dry soil). Soil texture in the
surveyed plots was CL (clay loam). 8011 below 20cm_depth has higher content of éhléy', g
and dense. Gravels and humus were low. Mbttlings'.o'f iron were observed: in whole :
layer. Gley horizen was observed below S0cm depth only in W 11-060 (plot No.). Top
soils weré extremely dry, cracked, and hard. Plasticity was strong. : |

~ The dipyridy] reaction. on the soil below 20cm depth in the cultivated E.F. was in t.h_e
less oxidative phase (g1). | | .

2)  Soil chemical an:aly_sis _

- 501 samples were collected from the sﬁrveyed i)loﬁ ﬁéids and ariélyzed.-_ -

Measurment equipments are as follows.

« pH meter (Toa Denpﬁ, HM-1K)
- EC meter (T.oa Denpa, CM-1K)
» Soil nutrients tester (Kiya; Dr.Soil)

Table T shows the resuits. _

Phosphorus difficiency is severe. Nltrogen and calcmm are difficient. Pota%smm is
shghtly difficient. pll is shghtly low {adequate range is5.5~6.5). EC and the- concentra:
tions of magnesium are generally adequate. Sodium chlo’ride' is low. Tron is enough:
Possibility of excess manganeée level was observed. Both irdn__ and ma‘ngénese showed -
higher concentrations in the upper layer: and this indicates the water fnovement was
upward within the period. |

3) Analysis of irrigation water ‘

pH was 6 7 EC was 0.04mS/cm. It was estxmated that the 1rr1gat10n water dld not
contem EeXCess eiemenls It was rather estimated that the Water contemed llttle phospho
rus or silicate according to the geological characteristics.

4) Pot culture experiment

Usmg top soil in the EF, pot culture experment was conducted

- Soil weight/ pot 7.2Kg (dry welgt)
- Pot area © 0.03m?

- Fertilizer application and puddling : Feb. 5, 1991 |
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. 'I‘ransplaﬁting- B : Feb. 6, 1991
The following {reatments were combmcd {not complete)

+ Fertilizer apphcatlon (15-15-15) : @ 0g/pot

@ 6.7g/pot -
o @ 13.3g/pot
. Orgaxiic matter @pliéation (straw) : D  0g/pot -
. @ 36g/pot
. Wate"r .le.\'*él :.(D .—3(:m
@ - J] sem
* Lime application (CaCOy) : (D I{Jg/pot
@ ZDg/pot

It must be noted that thlS experlment was a very short one and feruhzer apphcatlons
were: hlgh from- the point-of view “of the field cond;tlons Simply converted, the fertilizer _
6. 7g/ pot was 1000~ 2000 Kg/ha and straw 36g/pot was 10t/ha. _

Most rice pIants got damaged by pest injury, so plant length and we1ght could not be
measured accurately.

O_bSer-vatith were aS follows: _

+ Rice plants got injury at a higher level of fertilizer application.
- No =fef_tilizer, ﬁé“algae b]o_om”,:‘ _
.+ Lim api:]iézxtion was very effective.
« B irét:fdur- days of fwétezr zr'.lar';a.g'eﬁieut was not satisfactory. - After improving the

o wat'er'managément ‘the plants treated with w'ater level —3cm 1;ecoverd in the pots

. contalmng low fertilizer and orgamc matter together ' _ |

: T;l!enng and elongation of the ribe plants treated with no fertilizer were miuch

' delayed: |

.+ The soils treated with water level +5cm and application of organic matter had
smell of ;8. |

5) Measurment of Fe?t
- Fesz in: scni samples and Fe?* 1m so0il solutaon were measured. Fef* in soil was
”extracted thh pH 3.0 acetate buffer and measured by d}pyrldy reaction: Fe® in soil
solutxon was also measured by dlpyrldyl 1edctmn The soil solution collected was mixed
‘1mmedeately with AICI3 solution,

Table 2 shows the results.
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6) ‘Table 3 shows the results of soil chemical analysis that JICA requested: the.
University of Nigeria to conduct. o '

A\rdnhble value was 68100 in requested 100 samples The buffer used in the
extraction of iron was not mentioned in the repmt Concentrauon of magnesmm was’
too higt. However their analytical method was different from the standard method

normally used in JAPAN. Differences in their result can not therefore be appreciated. -

3. Discussion _

Though Fe?* in soils was much, this may not be estimated to be the main cause of
LAIP rice growth disorders. Reasons are as follows. |

- No corre}atlon was observed between growth dlsorders and ‘Fe2+ in soils or Fe” in
soil \{}hlflm‘l‘% oo |

. From lrterature the concentratwn of Fe?* that’ mduce iron tox1c1ty measured by'

cimilar method ranged from a few 10 ppm to a few 1000 ppm Therefore the'
possibility of another effect is estimated. _ : .

- Critical concentration of Fe?* in 3011 solution is regarded to be 309 ppm or more for

rice plant at pH 5,0. The measured values are by far smaller- than that.

Fe?* in soil solution in pot expenm_ent was high. ~ But the apphcatlon of straw
coresponds nearly 10 t/ha in the field. In LAIIIP aﬁplic&tidn‘s of organic matter are by far
smaller than this, eslae(:lally when thcse are burnt.

lherefore the factors of rice growth dlsorderq are estimated: as follows

i ) Decrease of root activity due to the defficiency of - the followmg nutrients,
phosphorus, calcium an_cl potaselurn.

ii) Presence of harmful substances (Fe?, HzS). were. identiﬁed Al'.so harmful
metabolic intermediates of orgamc matter such as orgamc acid were naturally esti-
mated, and so thcse have contributed to the decrease of the rice root actlvzty

iii) As the root become inactive, excess absorption of these harmful substances such -
as Fe? occurs, | | - |

- The causes of severe rice growth disorders as 'the.water deprh inerease's are ae' fOlliD\..VS. _

The tempratur:e' is high in this area; so the'respir'éfiorl is also high. : -Be:sidesi'the“rice : _' R
cultlvated are Indlca type, so the need for oxygen is hlgh As'the water depth increases_ .
the quantity of oxygen available decreases = : |

Fertilizers dissolve more as th_e water de_pth increases, so rhe_ imixing ratio to the soil
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decreases,

When the fertilized soil Surge' due to the rough puddling, the available nutrients also
decrease.

The ﬁeld have httle water per mxabﬂlty so the reductive harmful subst'mces stay long
in the soil. The palt of field where the water depth is high is always flooded, so the
reductive h'\rmful substances can not get oxmiatwe decompomtlon
_ The reasons that the swnptoms of rice gr owth disorders are severe in rainy season
may be attnbuted to the fact that there are no suppliment of nutrlents by. irrigation ..
water and r;se of ground water level.

Besides the symptoms of excess manganeise, other micronutrients defﬁcienejr may be
possible. _ |

The appearances of rice growth disorders in rainy season closely resemble the symp-
toms of excess h}axlganése' However the soil analysis suggests there is excesswe'
manganese in 3011 but over emph38121ng this may be dangerous smce this manganese
analysis is not a standard_ one, Acc_urate and more detalled analysises of these .mi-
cr‘onﬁtrients may be needed. _

The following shows the..concrete methods and countermeasurs to solve the above
pr(:)bleﬁis. _ .

Much feftiliiers' (N.P.K,Ca') are needed. The research should be conducted to recom-
mend the adequate gantity of ferlilizer.

Soil hu.mus should be increased. The research conserning the qualily and quantity of

. éfganic mafter, and the time and method of application should be conducted.

Leveling should be conducted to make the soil fertility uniform and water manage-

- ment easy.

" The reéeréh conséming permeability should be conducted. 1 the permiability
incréases, tﬁé harrﬁfﬁl substances can be removed. However excessive permiability may
- aid 1053 of the nutrients o
Irrlgatlon water supply nufrients. But phosphdrus and silicate sﬁpplijnent may be
little in this area according to geology. Research is therefore needed to ascertain their

avallablhty

| In order to cut the caplllary connectlon it is al<;o bemg recomended that plouing is
.needed after 1a1ny season harvestmg It will surpress the excessive drymg of so0il and

' reducc the upward movement of harmful substances.
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Finally soil smvey of the pro;ect may be an asset as it w1ll provide a very good

dependable data hase for the overall 1mp10vemer1t and future management of the

project.

4. Condusmn | . :

As ment1oned above the rice gx owth dlsorders in LAIP were estlmated to be caused
by nutrient d1ﬁ“1<:1ency and. Ieductlve injury.,

To. clarify. ‘the problems and suggest countermeasures as reqmred more time and
: eqmpmeut are needed It is also necessary that some of the soil smentists m the_
Authority: unde1 20 further trammg espemal]y as it 1elates to mstrumentat10n in research '
orlented pr_ogramm_es. ThlS will further enchance thelr activity in this prOject and

" possibly help reduce_ the ma;or identified -problems. -
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Table 2. Fe? in soil and soil solution at E.F.

Fe?* in soil ‘_ . Fe** in_soil éc’)lﬁt_iéﬁ'-
rice growth _ T
(ppm) - {ppm)
bad B VS [ 3%
middle | 1610 - 36
good : 1760 _ LM
Table 2 (continued) Fe** in soil and soil solution - at pot culture .expéi‘iiﬁént_‘ o
treatment Fe?* in soil Fe** in soil solution
“Og 36g +5cm - 1470 B L
6.7g 36g —3cm — 50 - o —
6.7g Og +5cm — . 80 ' | 3
6.7g 0g - +5cm 20g 90 - : _ . 9. |
6.7¢ 3¢  +S5m  — w0
13.3g 36g +5cm — S ' 35_0 | o - ._;—'_'

F . Fertilizer application, O : Organic .matter ab'plication,
W ! Water level, ‘L. Lime application

gy —



‘]Table: 3. The results of soil analysis conducted by the University of Nigeria

average and S.D.

Range number

pﬁ (H,0) 5.040.6 4.1~6.1 100
bH:(KClﬁ 4.00.8 3.0~5.4 100

| .'E._A_::(meq/‘mng) 6.143.6 1.2~32.8 100
’ T—_N_(%) | 0.102:0.04 0.04-0.38 100
. 1)20-5;(mg,f1{}0=g); B5 0~18 69
(Bray-2) .
" K0 -.(I'ﬁg)loog) 10i7. 1~40 98
| 'Caoé'(ﬁ;g/mOg) 1364113 28653 100
MgO (mg/100g) 207163 15880 100
'P;é:-(pém} : 47002900 400~ 12700 87
Al (ppmj- 130041100 0~4500 88

— 45 —












	表紙
	中表紙
	序文
	ローア・アナンブラ（ナイジェリア）灌漑稲作における病害虫雑草防除に関する調査報告書

	短期専門家総合報告書・林　宣夫

	目次
	はじめに
	Ⅰ　活動の概況
	Ⅱ　本地域内における主要な問題点
	Ⅲ　雑草防除
	Ⅳ　害虫防除
	Ⅴ　病害防除
	Ⅵ　参考文献
	REPOT ON PLANT PROTECTION OF RICE IN LAIP, OMOR, NIGERIA（現地レポート）
	CONTENT
	PREFACE
	Ⅰ OUTLINE OF ACTION
	Ⅱ MEIN PROBLEMS IN THIS AREA
	Ⅲ CONTROL OF INSECT PESTS
	1 Results of investigation and experiment
	(1) Main of insect pests occurring in this area
	(2) Chemical control of insect pest
	(3) Discussion

	2 Ecology and control of insect pests in this area
	(1) Stem borer
	(2) Rice hispid
	(3) Case worm
	(4) Gall midge
	(5) Grasshoppers and Crikets
	(6) Lady beetle
	(7) How to use insecticides

	3 Future insect pest control in this area

	Ⅳ CONTROL OF WEEDS
	1 Results of investigation and experiment
	(1) Main kinds of weeds occurring in this area
	(2) Quantity of weeds occurring in this area
	(3) Chemical control by several herbicides application
	(4) Control by combing Hand weeding, Hand weeder and herbicides application
	(5) Discussion

	2 Control methods
	(1) Individual control method
	(2) Integrated control

	3 Future weeds control in this area

	Ⅴ CONTROL OF PLANT DISEASES
	1 Main diseases forecasted occurrence in future
	(1) Bacterial leaf blight
	(2) Sheath blight
	(3) Blast
	(4) Brown spot
	(5) Sheath rot

	2 Future diseases control in this area

	Ⅵ REFERENCES
	PLANT PROTECTION OF RICE

	Ⅰ CONTROL OF WEEDS
	Ⅱ CONTROL OF INSECT PESTS
	Ⅲ CONTROL OF PLANT DISEASES
	Ⅳ HOW TO USE AGROCHEMICALS




	ローア・アナンブラ（ナイジェリア）灌漑稲作における病害虫雑草防除に関する調査報告書 
	短期専門家総合報告書・野中　邦彦 

	目次
	1. はじめに
	2. 方法及び結果
	3. 考察
	4. 結論
	5. 謝辞
	Soil survey report in Lower Anambra Irrigation Project（現地レポート）





