
FOREHORD 

Dr. Lytton J. t~ussell11an~ of Old Dominion University, has been in 
Sudan since the summer of 1982 on a Fu"lbright grant. Since he did not 
have adequate funds for travel and field rese(lrcl1~ INTSORMIL made 
modest funding available to him for support of field work. 

This report covers his activities from September 1983. to April 1983. 
It includes all his activities funded by INTSORMIL, as well as work sup
ported by other sources. 
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Introduction. 

The agriclllfrlJral community of Sudan is well awal~e of,the magnitude of the 
Strig~ prob 3ubsistence grains. The earliest work on Striga hermonthica 
was, in fac in Sudan. There are no doubt more scientists, students t and 
techni ci ans .1 on Stri ga in Sudan than in any other country. All of thi s 
testifies to II lmportance of this parasitic \'/eed in this country. Most work toI 

date has naturally centered'on control \'l1th little emphasis on the biology of the 
weed. Undoubtedly the mostseriousStriga species in Sudan is~. hermonthica. The 
impact of this species has overshadowed the fact that numer.ous other species of 
the genus Striga also occur in Sudan. 

Most of the work reported here has not been completed and this report should be 
considered largely tentative and. preliminary and should not be cited. I will value 
criticism and corrections. 

Field work and technical assistance were supported in part from a grant from 
INTSOR~lIL. Field surveys in different parts of Sudan were greatly aided by WSARP, 
Plant Protection Departments, and Regional f·linistries of Agriculture. Pot, labOl~a

tory and greenhouse experiinents were conducted at the Faculty of Agri cul ture in 
cooperation with the U of KIARC Striga project funded by IORC. I have received 
supplies from the witchweed labOl~atory of the USDA. All of this support is grate
fully acknowledged. 

Objectives. 

1. Collect seeds from as many different populations, hosts, and areas as 
poss~ble for uie in the screening work at U of K. 

2. Field surveys. 

3. Biology of S. hermonthica including floral biologyt ecology, genetic inter
actions, albinism, host selection, variation, and insect interactions. 

4. Examine other species of Striga. 

Seed Collections. Seeds were collected from about ten different locations. Each 
collection has a voucher specimen. Seeds are stored at the Striqa laboi'atory~ Shambat 
with duplicate collections at the St.riga laboratory, Heed ResearCh Organization t 
Oxford, UK. . 

Field Surveys. I have omitted fl~om this section my observations at Shambat t 
Abu Naama, and Hdd f~edani because ~_.~I~mo~thi..s..! 'is \'/e11 kno\'1n and \'/e11 studied in 
these places. 

Adal'ef, Kassala PI'ovince. I visited this rain-fed area the second \'/eek of October. 
SOI'ghulll is the main crop in this region and ?tljjlQ. is a very serious factor in yield 
reduction and is beconring increilsingly more important due largely to intensive mecha
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nized farming. The farm I visited at Um Shaget'a, a village 9 km north of Gadaref 
consists of 32,000 feddans, 10,000 in sorghum. This an exceptionally large farm on 
cl~acking clay soils. The fl1rmers estimate yield reduction at. ca'. 5m~. Addition of 
urea (rate unspecified) helps suppress .?tl~i~. .?~l:...il@. first appeared in the area in 
1972. Since thl1t time, it has spread anu increased immensely. In an attempt to 
obtJin reasoniJblr. qrain yields, farmers hClve planted SOI:le feddans of millet. The 
millet \'las from \-/estern Sudan and \'/aS apparently contaminated v/ith Stri_9a seed. 
These farmers use a unique control means. If .?,t.rj3~-!. emergence is heavy, the field 
is disced v/hen the sorghum is 70-75 cm tall. This is ca. 40 days after the sorghum 
has ell~rged l1nd about 20 days after Striga emergence. A 20 inch disc is used. 
Obviously some sorghum is lost but the farmers claim that the yield is greater than 
if the field is left \'lith Striga. 

El Obeid and Kadugli. I visited El Obeid twice, the last week of October and
 
the first \'Jee~ of November, both till1es in company \'Iith ~lr. Sabir Barsom Safa, a
 
Sudanese PhD student studying Stri~ at the University of London. On the second
 
trip \'/e drove frolll [1 Obeid to Kadugli and v/ere able to collect Striga at several
 
sites on the way.
 

Striga hermon~Jli~i!- is a serious problem in Korclofan on both millet and sorghum,
 
both grains are grm'll1 on a large scale. Millet is grovm on the l'ighter, more sandy
 
soils and sorglilim on the heavip.r clay soils.
 

In the El Obeid area I \'Jas told that Strigi!. is 1lI0re serious on millet, especially 
on very sandy son perhaps due, to lov/er fertil ity. The chief means of control, as 
in most of Sudan, is by hocing. In the Kordofan shifting cultivation is practicer:!. 
In a typical ('otation sesame may be grO\'m the first year. nJillet the second and 
sorghum or sesame the third. Othel' means of control are early sowing or dry sO\'Jing. 

~1i 11 et is very uncommon in the Kadugl i area but sorghum is very vii dely pl anted
 
and usually heavily infested \-/ith Striqa. A thirrl t.rip to Kadugli \'Jas taken in
 
January. ~1uch of the sorghum \'Iasllarv-ested by this time. As commonly noted by
 
other Stl'iqa workers, the parasite will mature on sorghum plants that have been
 
cut. 1\ fe\-I plants \-/ere still in flo\'/er on 8 January but IllOSt plants \'/ere dry.
 

Red Sea Hills and vicinity. I visited Erkovlit, Suakin, and Port Sudan the last 
'\'/eek of December. This is l'ainy season in the Red Sea Hills. Little sorghum is 
grO\'II1, mi 11 et bei ng more comlllon on the predorni nantly sandy soi 1s. However, I \'las 
able to exallJine both sOl'ghulll and millet fields but \'lithout fin-ding a single Striga 
plant. r'10st fields arc small and the fanllers told me that Striqa is not a problem 
in thei I' re gi on. ---~-

\-Jau, BClhr 1\1 Gha za 1 Provi nee. I vi sited vJau ilt the end of January dud ng the dry 
seasun. I Si.l\'I no crops in the field. Ilm-jover, r·ll'. Joseph Rl1i11dlln, Senior Insprctor 
of /\qficul 'lUl'C' 1'01' tilL: province teld Ii:(; that Stricr~ is very serious throughout much 
of Buhr r\l Chuzal. Control is allilosL cnLir-clY--£i'li'-oU9h shifting cultivation. 

[Cluatori a. I toured [as tern Equa tol'i a the second Ila1f of ri ltlrch in the company of
 
r~. O. l3eshir. In the test plots of t1w Project Dcvl'loplllcnt Unit at Yei I found
 
Stl'iqll henJlol1thicil on uplJncJ l'icC', finqcl' millet (Elcw;inc' COri.1Canu)as \'/e11 as
 
·sorgll"uoi:---Tll0--Dfr'e'ctor Gene\"al of I\griclll t.urc for t.h(~'-s-6-LIT11e"i:'-n-i-'-e-gTon ilS \'/ell as
 
personne~ of tli(~ Project Development Uni t. told me that ~triJJ~ is becoming a serious
 
prob1em 1n 1i.l rger schel~les.
 

Floral BiolrJqy. aile of Illy main interests is in the flori.11 biology of Stl'iClrl
 
he]"!I:Ol,l.-tJ.1,,tEQ... r·luch of this \'lOl'k rCII:i.lins to be accoillplislied dUl~in9 the 1983"Stri"ga
 
season.
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The nectar of S. herrnonthica contains a surprisingly high concentration of 
SUgill'S. Observa ti ons-;;'iTfli--iilland held rcfractollieter i ndi cate it sugar level of about 
35% sU~Jars. This is a si~nificant findill~1 when considering flol':al vi~itors and their 
role in pollinat"ions. 

Unlike any other species of Stri~Li!.. that has been studied,~. henllon~i.-~~
 
corollas remain open for more than one day. Field observations at Shambat 'in
 
December ShOl'1 thut indiv'iclulll cOrl'ollas remain open from eight to 15 days. It is
 
not knm'm, hm'/ever, hm'l long the stigma remains receptive.
 

The amount of nectal~ in December ranged from 0.67 uml to 2.68 ulill/flOl'ler. 

The number of capsul es that developed as a percentage of the numbel~ of flowers 
ranged from 3% to 35% in December observations. 

~col09Y ~ncUJost Sp_~cificitl. I~hile~. hermontJ.lica is a vel~y well kno\'1n \'/eed 
in sorghum and nlillet, little attention has been paid to the native habitat and hosts 
of this parasite. In general, it appears that S. hermonthica must be present in a 
given area for some t"ime befol~e it is able to a~tack native g"rasses. 

At various sites in Gezira and Blue Nile Provinces, weedy grasses at the 
margins of sorghum fields were parasitized. Such hosts include species of Rottboellia, 
Brachiaria, Cymbopoqon, Ophiuros, and Cenchrus. In such cases, S. hermonthica was 
alv/llYs depaupe-rafc--iJelng--Oiliy-a-fe\'1 cni-t~1n--~--s-parsely branched ail-d \'/ith few flo\'Jers. 

The situation in the Kadllgli region appears to be much different. Here S. 
hernJonthicil is u parL of the qrassli.1llcl florJ. PlanLs are tall, i'obust and uppear 
s'iliifiiD,-Tothose thJt are \'/eeds in f'i el ds of sorghum. Thi s phenomenon deserves 
closer scrutiny ilS it lends credence to the theory that S. hermonthica is part of 
a plant guild, including "S.5J.!..~I~li!! spp., that cent~rs in the Nu-ba l~ountain region. 
In othel~ I'/Ords, this region lIIay be a center of disp<:!rsal for this species. 

The existence of sorghum and millet strains of S. hermonthica is well known. 
Seeds of each stl'i:\in \'/erC planted \'Iith l'eciprocc11 hos-ts. The sorghum stra'in grew 
on millet but not the millet on sorghum. Like\'/ise, "S_tl~iga from \'Iild gY'asses in 
the Kadugl i regi on gre\'1 on sorghum but not on mi 11 et. 

Geneti cs. Littl e is kno\'1Il about the genetic sys tems of S. hermonthi ell despite 
the villue oTsuch information in a host breeding system for resistanc-e:---

Strai ns of mi" et and sOr~lhull1 Stri 9J have been crossed with seed produced and 
planted on reciprocal hosts. This has--llot yet ellJf2rged. 

l'lllite fln\':(:n~d ferllls of S. h0rlllonthica are found at a very 10\'1 frequency. Seeds 
of \·:hH·c flm'!c'l'I!d fnrl!lS \'i('n~ -1~lCln-j:C;C--'r'il~--rl gave cdl dpproxilllllte ration of 3:1 for 
pink: \'Ihite flo\-wrs although t.here is some evidence for incomplete dominance. 

All~ir.!.1.?Jl:. Illbino plilllts of~. f!~J.~II()!l_~·,!l_tC.il_ I'Jcre fuund at Shalllbat and observed 
until they died before flo\·/el'ing. Ilm'J(~v~r, a sin!.lle flo\'/ering il'lbino plilnt \'Jas 
found near Sennilr. Pollen from this pldnL \'laS used to make crosses. SOll1e seed 
\'/as lll'eSent on:lhr albino. The lIlaint!'JI.mr..e of an allJino line \'/ould be a very useful 
rcscilrch tool as lIll lIliltcri,:l1 used fCt' nutrition \'/ould have to cOllle from a host plant. 

Insect Intcl l't1ctions. Under this hCilding I i\m r.onsidcr'in~l floral bioloUY and 
i nsec"Cs·--Olll-CiiiilY hil\fe·-j.lo·tPli t'i ill in bi (Jeon tro1. 
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Floral visitors \'/ere collected at Gadaref, Wad ~ledani, Abu Naama, El Obeid, 
and Kadugli as well as Shambat. Such observations are highly 'season dependent and 
the list presented here lIlay repl'esent only one group of floral visitors/potential 
pollinators. 

Lepidoptera 
Pieridlle 

~_~lopsiLi.-~ f191'ella Fanticius 
pinacqRtery~ ~T_iphia Godart 
f9loti..? .PJ~otoJlledia K1ug
C. halilllede Klug 
Be1enoi~ llurota Fabricius 

Nympha1i dae
 
Junonia orithy~ L.
 
("yn-th i a ·cm;ru·i -L.
 
-' ---

Hesperiidae
 
Botbo sp.? gemel1a Mabille
 

This survey is in general agreement with the only other published information 
on f10ta1 visHors (1·1lJssellllan et a1. 1983) except that no bee-flies \'/ere observed 
as in \·Jest I\frica. ?!!.J_~ hermonthica would appear to be an important food plant' 
for these adult lepi c1ortel~ans. Larvae of Junoni a ol~ithya \'Jere common as herbivores 
of S. herl110nthica in l~adu91i. \'Iithout these florcl-visftors, 1Il0st of which are con
side-red-[o·-be-f)),·obable pollinatots, no seed \'Iould bp. set. This correlates \'/ell with 
the 10\-! percenta~(~ ot cClpsules that develor 'in Sharnbat in the winter as previously 
stated. (3/~ to 35;{') 

Herbivorous insects on i. l1ermonthica. Three insects \'/ere found eating ?-triga, 
the coleopteran (v/eevil) Smicronv:-: ul1:brinus Hustache and b'IO lepidopterans, the 
butterfly ~_~onj i) .Q.tLt11Xi!.-:nlerlf(01lcd above and a we 11 documented feeder on Stri ga 
species, and the llricrolepidopteran Stenopti1,9des taprob(Jn~ Felder. 

Juno_Q_i.5!..~~itbX-?_ \'/ere most ubundant at Kadugli but this could be attributable 
to the seasonality of the animal. It \'1as also abserved at every other location. 
In Kadugli, i. gesn_~..!:.ioides \'/aS alsoattackedby~. oritl)y-a. 

Recently, Smt~t~~l)~~. lias been suggested as a possible bio-control agent for 
.?_txi9..~ species. I foulld numerous animals at each site, except 1·lad t·ledani. At 
Gadaref and I~(ldugl i the larval stages \'/ere abundant and I estimate that at least 
lO~G of t.he populdtion \'It'S infected. The adult lilYs r.~lCJS in the ovary in the late 
bud sta~e and the grubs develof) in the developing OVJry. A large percentage of 
the grubs \'Iel'e pJI'iisiLizeu by the p:~i'asiUc \'illSP Pt~ro!l1~lus sell10tus \Julker 
(PtCl'OliJ(:"!': daC') \":hi ch is tln ectoparas ite of till: ~I11TCi:Qf.~y·;::cg-US:---·-

Stenoptilodes tal'l'obtlnes is a specialized feeder on the stamens and stignw of 
S. h(~riilo-'lfh'fca 'Ti1' th'c l~l-r-v~:ir-s tilqe. Th is of course. renders the fl O\'1er s teri 1e and 
no se-6'i{s-·-ti·l'·e-·'[JI'oduced. . 

1\11 insects \'!(-~re idQntifieci by t.lle COlIllllOnl'lCtilth Institut.e of [ntomo10~JY and 
(Ill insects v/erc tile first th(~y Ilild seen frol!! S. hC'r1l1onth'ica in Sudan (herbivores 
only). The diversity of insc:cts spcciillizecl for S':-'i1·(,i':-il:r.lll:tii"ica ll111y ll'nd further 
support to tile hypotllc'; i s the1 t SU<!i:ln i~, a (('n tcrfOI;--(ff~ifl~l i)ljTfon of the sreci es. 
neCallS(~ of tll(~ aPP'II·f~l1tl.Y lOllfJ lls~·;aci,:l1.iGIl IJ(,tl'/l'c'n th(~:,(! h(~l'bivor('s und S. hCrllIonthic(l 
it ,seems 1Ild'ikely L1laL these il1~(~cLs \·till 1t,1VC '-1. roll' in tltc biocontl'ol of Tii'(s--!>ara-=
site in Sudan. 
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Variation. Care I'/as taken to collect specimens representative of the vari 
ability of the species including branching, hei~Jht. colOl' of t"l0l-/er, size of flo\'/er, 
corolla variation and leaf variation. This data is heing illcluded in thr disserta
tion of S.B. Safa. 

~ri .9~JJ~.?~~~_I:,:LoJ.(~e2.' There are hlo s tl'ai ns in Sudan. 

In the Kildu~Jl i regi on, .$_ • .9.e_~_net"..t9i,~_~s is an abundan t ptlras'i te on weedy Con
volvulaccae in sorghum fields. The Kadllgli plants are much branched and resemble 
those _~ ..g_es~er.ii>.DJ~s I have seen parasit'izing cOl'/peas CY.i~iI W.!.9uiculuta) in Hest 
Africa except for a different corolla color 

A very different strain is found neat' ErkOl-Jit in the Red Sea Hills. This is 
much taller, spal'sely brunched, stems (Ire burgundy in color (in contrast to the 
yell 0\-1 green of the Kadugli strain), and very restricted in its host. It occurs 
almost exclusively on the tree EuphorbiC!. ~ssinica. The p!lenology of the t\'/O 
strains are also different. 

Seeds of both strains were planted with crops which are known to be parasitized 
by this species including tobacco, cOl'/peas as I'lell uS \'/eedy hosts. To date only the 
K;.idugl i strain hus emerged and only on r1eremia elll~l}JLinata (Convolvulaceae). 

TI:QJ1_ cr~j1_s_. Several crop speci es have been tos ted as potenti a1 trap crops, ;. e. , 
cr-ops thut I-Ii 11 germinate S. herillonthica but \'lill not support pat'asitism. To date, 
on ly cotton root exudate has gerlllfnafe(C~!:.ti ga seeds. 

9ti~_eI.-S.!!.i~l_il, _Sp~c_i~_s,.j.r!" ~udan.. 1 have begun d survey of 1i tera ture and hey'bar'j um 
specilllens to deLennine I'/hich species occur 'in Sudi1n. In addition to S. hermonthica 
and ~_ . .9_csne..':.Lo}~Le_~, both \'/1211 documented parasitic \'leeds of economic--crops.-~. forbes"ii 
and~. as i at i Cli are kno\'1Il fl'OIll southern Sudan. (See further 1·lork). 

Further Hark. 

Heritabi iity of host specificity in millet und sorghulIl strains of .~. hermonthica. 

Genetic interaction (isolation) betlo/een S. herrnonthi.ca and other Striga species. 

Distribution and host selection of S. asiatica and S. forbesii in Sudan. 

Survey of the S~:Lg~. problem in Southern DiJrfur and southern provinces. 

Survey of trap crops. 

Floral biolo9Y. 

Effect of l'/eeding methods on subterranean branching and shuut IJruuuc.;tion. 

ReCOIII!i1C'nc!il t ions. 

Estllblishl::cnt of il labortltory for detel'l1liniWI cllllounts of~_tri.<J~ seeds in the 
so'il in order t.o bc ilble to eVtlluiltc contl'ol pl'o~Jri.lllls. The tcchllolo~JY fOl' this has 
been \'Iorked out and i~; rC~lul ul'ly lIsed by the USDA \.Ji tclll'lCled 1allC'r-a tOI'Y. 

SOll:e sort of quarililt.illC' is nCCeSSlll'y in ol'dcr tn pn.'vlmt the ~.pre(jd of Strj_ga 
seed:; to Iloll-infest(~cl ilH',lS, especially li1r~le meclh1nizcd Sell('IIlCS. Lil:C\'/isc, some 
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sil11plt! l1~ethod of cleaning millet and sorgllum seeds is needed. (I ill11 currently 
explol'inU this problem \'/ith Dr. r·1ick Turnel", Seed Technolog'ist at the Edinbul~gh 
School of Agt'icllltul~e.) 

The pl"oblem of "stl~ains" needs cl"itical attention including gel electrophoresis 
(alloenzYl1le analysis) to determine any genetic distance bet\'/een strains. 

1\ met.hod of producins seed under contl~olled conditions is needed if germination 
responses are to be measured. In this \·/iJ.Y the role of envil"onmcntal factors in the 
processes of after-ripening and conditioning can be accurately studied. 

1\ simple method of sanitizing soil is needed to yield Stl~i~ free plots for 
gro\'/th loss studi es. 

\-III11e everyone agl"ees that Striqa is a problem of national concel~n in Sudan, 
there is vel'y 1ittle quantativc eraGon hOl'1 Illilny hectares are actually infested. 
Dnta 'is also lal~~Jely lacking on the severity of infestations. A national survey 
utilizing infra-red imagery could be a means for conducting such a SUl"vey. Much 
of the uata currently available is based on very gross estimates due to the diffi
culty of surveying inaccessible areas. . 


