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Siriga ypeciey, commonky referred Lo
a8 witcliaeeds, pesluce yields of a vansiy
of erop plasts (26,100, Three . Srrigr
speckts &g widespiesd aod dessractive
i West Afrea 16,1, 00,11 13). &5 asiaticn
(L) Kontre and -5 hermomihica {Dek)
Benily sifnck maize {Zee maps L), soe-
gham § Sorghiam bealor (L.} Mornchl,
peirl amdles | Perpmieetiant dinericaigm
(L) Leeke), rage { Chrazve aaitva 1.3, s par-
gane | Seceharum aficimaruns 10§, nnd
several wild grasees (5.6, 15), Nirgoe
pernerintdes (Walld ) Vatke parnsiiies
cowpra ( Vigma emgiacefara (L) Walp.,
fobacco | Micotiorn debacme L, and
plier dicolyledonous plinds (57 In
noithern Migeria, where ihe crapping
szano it belwizn June and Ociober, the
thiee Stripa apecies may ocoud n the
same Diell becaise ol igcropping ©
cowpes with miller or sorghum Crop
production i Wesl Alrica hoa he=n

Mrewni mddzees ! lekt maling Aslis Vegreible
Brugparh amd Cierelepmeni . Cosier. Shanhad
Tarscin_ T, T aresst, A 00
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severely Dimuted beeauie o Infediion
caured by Srrign species {1.5,6,10]

Sirige wpecies have pervipied wnd sur-
vived ok poxious purasilic wseili beciuse
of thels poolific seed productben and Lhait
alithiy b0 gurive i sml over cricpded
perods of weme. Plamts produse many
seeds per capiule, pned sngle plonis eom-
maniy lave ssheral stalks of stema. 5
aifapipan prodisces 550 K 10" steds per
plane (10,13}, and the other specizn oo
eguully prolfe These sesda car rommin
it ansnil Foaewp i FL g (10,135 The
seeds nre siriaied with s dovhle sysiem
of rfpes and wvernge 2080-500 am an
Tesgih miied 150 o b syl ()

Thaer see alew reparis of veed populs-
tos ol Seigeon nabsesi vorl (412,18
In the United’ Siates, an avwrsge mnges
il 53124 aeeideS0 g7 ool sell (2.5
scedi |00 g ' of pod) war reporied (4}
Yissor und Wenhe2l (18 wied @ series of
skevies sl sendiim chibloride (i detect seads
ol Alecira and Seeipa species from sail
and seporied the teihibgee wat aver 5
ellicient, witli 3 recowery male af §-12
sepdsr Ol g ' ool osndl A ssmular owet-
seeving [latation chnipr bas boen yised
o ircover propoguiss ol other wpilhorme
pathagers auch @5 Sclerodiute eopivariin
Bk {16,

Control method unng ceich and trap
cropy, ethylene, and herbicides (34901,
i4) have ol been widely sdopred by
subsisignce farmers in Wesl Africa, pas-
taily because of ihe lnck of (unds 1o
purchaye cheemicals and/ar the lack of
eflicacy of ciliural practicss. Research
ancontrol of Sweiga han Been focused
on ihe dévelopment of crops with resiat-
ance ioihe parssie (59,17}

The objectives of our mudy were 1
1] develop an easy Leihaig e W guaptily
seedly of Sirige from saoil, 3) esmduct n
survey ‘i determing the ocourrence of
Seeigd wpocies; nnd 3) edimage the num-
bet ol woedds produied by plani of 5.
gesnrrialdes

MATERIALS AND METHODS

Apcuracy of ecovery method, In March
19BE, aonl wei wasmpled [rom Delids fn-
fested wilh Syrige speciex  located in
Eaduna and Mokwa, Nigeria, Snil sam-
ples were also. eallecied from A nenin
feated izld al the International lnnimte
of Tropkcal Agriculiure, Ihadon, Migeria.
Samnple wiins, where sl wis coflecied
with n shisvel 1o a depth af Hi-H em,
were disiributed randamiy w lour
lencationd within esch field The four
sampler were pooled, mived, sl e
dried Yefore being used 1n cvaloats tech-
nigues for isolnting geeds of Siiga
species. To lest the aocuracy of ibe mols-
uon fechnigues, wp sdded [0 seeds of
& hernrgnrtica per 25 g al the “chean®
sail collected ffom o maninfested Neld ot
Ihmdan.

Ten 3%-g suhsampies ol sl bilesizd
with 10 scedy ol 5 fermonihica wers
placed oo i 2Hkum mesh wreen onder -
Twid with 150 andd 43 mm mesh screens
und warhead with nniag l:p wader The
debrin retwined on the thres sety of sereean
wat backwashed onto §5-cm [ilier paper
i a FS-cowénlinge plate, The eseeis wiler



was gvaporaied graf1lie debae ohwerved
upaded & aleTeomicesscops (=802

Sriproes woluliong, Tiom 5w 1.5 M
in incremeeins af 0.5 %, und 3 water sop-
trod were maaed with 25 g ol sl (ndesied
with 10 peeds of 5, kprepavphica, Then
S0 gyl of poch Hiotplon solution and Lhe
witler gomrol were stirod with & niag-
neae aterrer {or 1% mimnandl dllisweed s
witle for 1 20y The |loatag oigong
detriz wo deconied oo hlder papee
s & 250-m mesh aomeen with 5 150-
am mesh seresn below. The dehna [radity
the 150: 5 m meah soreen vz hocbwimhed
o i 5-om Glier ina fupnel, Lbe exiess
wiler was drainad ofl, and the deham thal
remtakngdd an ghe filter paper was ob-
served nnder § sereomicroscope, There
were four replicitsom [or each sucrose
conct i ptinn, anl the gaperimen Wi
repemied Gk,

The 15 B Motatisn solution wes wied
aling with ike sieving-obieivation pro-
cedbure 1o esimine ihe effect of sirrieg
tirne [ S-main tlervals froe 0 25 minj on
send recovery ond io delErmuneg Uhe nim-
mer of seeds mmoeach ol 13 sulsomples
[reen K udona ahed Mokwa soils

Survey. Soil sampley dnken in =
di;muu.ﬂ-fhl.pml paitecn feom foor gides
within each field were collecied 1o a depith
ol 10 em wang) o 2 5%cm-dinmeter ol
prate. Four or five probes from each
cartier ol ihe paiiern weiz poaled 10
sk four samples from zach field. Sml
war callecied from 4 Miglds from the
TNOFLREAsIETn 10 TOITNWESTErn CTOPROE
pejnin. of Nigerin. The distunce from
eail (o wesd war whout 904 km, with o
nemtl-to-soull gunge of 20 Emo The
spproxbmule ceater of the eiliptical pren
wan [0} L soulhens of Kano, Migene
The primary grops i ihe fields spmpled
were millsi and sorghim intercropped
with cowpean. The crops in myou (iekds
were i Lhe lote r:prudul.'l:i'.l'r: prawth
wbages, andd fnon lew lekls, the crops had
recenily heen harvesied, Aflsnmples were
collected during the last week of Sep

tembier VIRR Thiny-ikhree of thee 84 felds
siimpled were ivpieal anqndl-seale larmen’
fehds of less than | ha Eack sampled
(ool wus fsetween 30 god (0D kv opait
Ihe collected sol wos ger-doed, and
sobild for eoch sample were extrocied by
the ueve-Moraion mellod usong A5 M
suvrpese and 3400 pnd  [30-um amesh
sreens ar descrbed Tlnnclunl}' The
number af soeds recsarred from each 25-
g sl yample was |11|..||1ip|im: oy Tour o
report the number of seede |00 g~ gl
sl in each field

The populaiion of Sfrpa [rom esch
Farld wize wavually cstimaced by ustig the
follosing plant density ndess | = qo
plonbi emerged, 2 = 1o 2 plants per
m, 3 = 3-5 Mdanis per mf, 4 = &8-10
plinti pei m’, and ¥ == |0 plunts per
. Populations of & peeeiade were
differentiated [ross those of 5 animice
and X hermonthiica. Whake planis of 5
generioides were dup and removed [rom
I leelds, and the number of slems and
il s [ar cach phmt wan recorded.
Ihree cupaules randomiy setevied [rom
cuch plimi were opened, and ihe seeds
more leased oul oninds Hber per with
Fcnv gred morkings for counding. The
nuenher of secds per plany was estimated
by, mubtiplyving the number ol capsules
on b plait by the average number of seedy
from Three capurics

Av ane focation [Minjiheri, Nigenal,
any experienial Geld of cowpen m the
e reprodd uelive growih stigex, popla-
s of coserged 5. grincrioider were
coanied and kol zamples from 20 4 X
1 m ploty. were cnllested. . Three Tap-
domly sampled sml cores colbkeois] o &
depth of |0 cw wiih 8 2. 5-cm-hiameter
probe were pooled perpled, The soll was
warhyed for seedy with the nieve-fisiatinn
mzihed deseribed previously, Thess dnin
wele uwd o doterming the relaticnship
al seed densiy 1 plant populntien.

The wimber of seeds recuvetid rom
nmch 2-p sol apmaple was muolliplied by
fonir 1o repart the nwmber af seeds 1{H
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Fig. 1. T preriEnlage ol sredd ol Srema Aeemeotihe s tecosered o a8 ue meih sersen
froen mbsseed sod by usiag & renge of wsrooae conceniranms znd sieving vhe supernatans 1hroagh

250 jem e seigen

&  of sal. Doty were analyeed where
appropriate by analysi of varinnes
counis of deed recovery from Minpber
were compared willy plamn smergenee
afer copveriing the dain 1o Iu:uglm T
slahilire sample varunces

RESLILTS

doegwracy of recovery method. [he
percemiags of seeds recovered [pno -
fested wiml by the wel-sieving methad
alone averaged ML will oA range ol
- 105, Seeds were-anly obierved on the
130 menh wcreen bl were dillionls
1 defed ecause of abundant orgamc
mniter, With (latation whithoel swecross,
B X5 of the weds were detecizd With
the dulfersnl molatitiey of wucrowe wnd
W0 poTeen albes, hiwever, the recovery
of seed inicreasel] wp 1o 25 & the can-
centrulion of tucross imoressesgd H"i;. '
Seedy were emibly  dilTeremtioied ffom
orgamic debrm inder a ulnr:nminn:.mp:
(Fig 2V The ditference im seed reoovered
hetween sucrcie concentrations af DAk
and 15 M owns mol sratisiically . sigid-
wani ﬁ“nlllt I |ncTeasel the recoy-
vey of seeds from &% withen strmng
o 77, B, and $7% dor &, 10, and 15 min,
seypectively, of etpring. Differences
betwern athr Uymes af 1525 oo were nod
wigrfscant Sesdy recovened from nnto-
rally mlested sail colizcted w1 Kadomn
uveraged 9.1 100 g~ of koil, with o range
ol 4 18 and o stamdard deviation of 4.9
Yeedy peoovercd from Maokan eoil gee-
apied -1 g of i, with & range
o8l woebnndurd devintion of 2.1

Sorvey. Seeds recoversd from fields
averaged .2-100 g ' of soll, with a ranpe
of 075 Seeds were recovessd i 36 of
the 14 fields samplead: 18 felds had
-5 0iHr g of el min Aelds b £- 20 1K)
g~" of soil, and four bad over 28000 g
of sail. The manimum nimber of soels
fecuvered froim cne sample ste in = feld
wak 203100 " ol suil.

Srrign species were found o 2H fields,
19 with 5. pevserioider spd 21 wish 5.

Flg. L. Seeds of Srgr spreies (srtiws) manel|
wiih pagamic dehrm an filed papes slber snds
1ann fronm sodl, Scale har = 0.8 pom

Pran Dinesss ey 188617 485
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Fig. 1. Betannship of sezd cosmin molwer
[rom §oil 4o plant eownival Sreipa gemmeriaider
sl Mingiberi, Nigerin.

aririce and & hermonthce, Meather
{rlants por seeds were Doond in b Gields
The aveengs plant density index ower all
lields was 2.6 for %, prameriogdey ind 24
for 5 arngticg and 5 herdanchioa In
general, as the planl depsity mdes in-
eressed, the number of seeda recovered
mereised, The tfhree Delds witl the high-
et population of seeds recoversd 10,
54, il TS 100 g ! ol sl —had plaptden
sity Indicey ol 4, 3.5, and %, respectively,

alie 8. gemerioides prodocsed an
pverage of G4 X I peeds per pland
{ramge 2.7- 180 3 10"} The number of
“vpwpiles per dtem wveraped 119 (rampe

IB), the mumber of siems per plan
averuged 0.3 (ronge 6-22), wnd ihs
nurmber of seds per capeule averaged (4
{ravyge I76-419)

Al Minjiberl, plant emergense coanis
correlated gignibennily {r = 079, PoC
RS with recavery of seeds from sl
{Fig. ¥), The aumber of seeds teeoversd
(rom vodl averugesl 113 {range O-45), ans
plani populsiions averaged 175 per 4 K
10 m plet {range O-10K)L Sesby weie
recoversl fromn 725 of the plots, amd
plants were counied i BB% of ile plois
Meither seeds nor plants wers recorded
lemin 9% of 1he pheo

SCUSSI0ON

Oikee methiods o quantily seeds of
Sppge fromi soll hove used cénbrilu gatlin
or eof (um ehlaride 10 combuat loi with
sezves (4, 12, 18D T out sgody, we foand
n 25 M sugrose solution and a seriey
ol sieves o be ap effecient, pimple mean
i aeantify seeds This method required
fewe inputs and may be sdapied Tor uie
where equipmient ji Lmiled. The sets ol
sereers were necemsary (o efficiend sa-
latinn, but ihe waz af a mognelic alirzgr
coild he replpexd by hand-chaiiog the
okl solrtion o senbed conmtmmer o
stirrimy manually The sail solution

narpted inio marganic wnd orgenic

A3 Mool Despnamivel 75 Na, &

froctions whei mised wilh g siscrass
suludian, We naticed that sole wib-a
higher percentape of sond seywpeed e
time [or seed guansficatinon hecouse of
the reduoced arganic debrie mined wiih
the speds, Fooamet fesiy the level of sesd
inlestatinn in Migeria wan greaigr than
i piher areas where sty hive hoeo
quantified Trom seal (4, 1R

Ashiworih (1] quoniifed seeds of
Ceobarslir ramorr L i qoil and sugs
greivd thot eegd populatosn Wwas @ mpre
refiohle index ol infesistion than plang
mapulation. From @ur study, both plant
and. sred populstions were wiedul in
detesfine the infestation. In o few feelds
i pul Aubeeys, seeds e edovenod
whiere plants secee st abeeryed and, con-
weriely, plonts were counted withoo! seed
beipg recovered from soil, For atcurale
amv=pmenti, haih types ol eounis are
pecersary, becouse snil sampling alnie
m nal Dl'ﬂl:pi sccurate arul becauye j’!l:l‘ll
pomdlationy vary pecondiog 10 smers
penee, hme ol year, and wesling pats
Lepne Hun'q,l; hased ob plang prr]'ml:.-
teeny alone miay oiten anderextimate the
incidence nnd weverity of an inlestation
al .'F!rﬁ[l. Emergence ond seed county
migi be mondiored weveral Yimes daring
u measan if 1he dynamicy 'of popilation
aver lime are (0 be undersiood. Sesd
counid frem anil can be done anyiime
during (he veur, whereas plant coonis ire
seuponol snd ighly varable. One draws
hack of thiy deed. isnlaibon iechniquee i
that ii does pot reconld the vinbilily of
the aegd In our wodies, however, all
recavired seei appesied healthy, with-
vl cracked coats dr signd of Jdegrada-
fion. Bebaws eb ol (3 showed (hog seed

nge, yire, nid weighi infllpenced wvinhiliy -

ane germination, these faciors could he
esgedl mEee the seeds were Dalated

Resemieh o ihe contral of Seriga in
Africa haa concertedted om wiihring
remistanes . Vatious screening prodocoli
bave been developed [or this purpose
[17], but few are bosed on defingd sl
punuthi.nnl, w0 thol the wmiformily
seeel deimily mnd distribailgn vwitidn e
Figld and from aoe site io e et may
vary. Differemces in sirsin snd populs
tion |evely sre kely (o play o major role
Lt pspesement of mesisiance,

The appleatiens of enmerug seeds
froms goi wamild be toombnitar L popa-
|atigym civer Leme und 10 Better understand
e relptionstinp hetween seed numibers
i disease ncidence and wventy Al
e effects of Tertilizer, croppmg and kil
lage patterns, and resistant gedotypes. on
seed populatioss doulil be moniiored
There dfeno repoib o 1he spalinl doi-
bistion o steds 1 sl and there @ oA
leck ol ondersinnding of how seeds of
Siriga are dispersed widlis a fiekl and
how seedi might spread (rom feld fo feld

undes conditbeny in West Alnca, To om-
MroyE |1:'r|rd'|.1|:I|1=i11_,' im many West Alrcan
sgticuliorol repsome, snd &0 in orber
arens where Sorige species are endemic,
am elfori musl be made 1o widerstind
tie populmans. dynamics ol seeds ol
Srriga unal i develop effeciive connol
lachica,
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