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Our reuearch activitius J'iJIa Inlh jaor.iod Septe mber,.955 - December,196 involvec 

a nu,,ber or ai cul Luia I and' ci,:i al aspects. Most notably, the collection 

or tnre pI ,it,m-L itlAIi'm two uw-,'aphieal locations (Sihambat and AIOu vaama), 

Co0viniti.,Iutmo>:ut u.L and, LI€ iCal iie ted s pecimMS.i p,.j,I.LL: analyaRia of colle 

iresh N "LLM,Lurial of SLiUotLa u,'ial subterranean) and secas of _triga 

rerMont,ni a, LWi'no wu.e hamifbat r.orLh of Khartoum) andco]] ctLd lTow (12 Kms;, 

P.bu , '/(0 hIli !n L Iroii fii.lI.I.L'l.Jill) dOu'in SePtembe',51-r'ayu . The collec ted 

fru., plan, wa,.iul w re sepaatuL ,o Lihe following Jots: 

at) Wl.eOh ;hoots (a't. Uri iin 5, u GaiO0 
i,)1,e-'u; slooto (ovu"-driud at uo01 ror A4 hr) 

c )1ioli h01_AL3 (suIui--d I:(Jed far' two wee.k L) 

1) ,Ac,'i.s weLre tiur.;il i adi cleaned. 

erac or Iuthe f AuLn wiLli and 

concentU.. ned vauiwm vLtay evaporator. 'The remaining aqueous 

Samplea lu'u e L'u our w:ru uxtracted 7(;u methanol ttinc 

udca usn g 

Ct.'racL was ,q. lartionme" wi[.h ohloroform followed by etnyl acetaLeu..ejuii:"Ly 


bing li quid/L.iqAtid ouui-i m oxhJuLA etac tion technmique.un Tne reultant 

organic uXL,zLjc Lu d the i.euaidual uaquuophase were all concentrated in vacuo 

ana chiUMaLn)dragltjhd oii a ilii a eul G I hin layer curomatography (TL) plates 

(develop,inag "y tem: euiul, a.:uta.Lu-We hariol-water). 'ie developed cimonmatograms 

were visualized/detucteud under "I-ra violet light and subseq tly sprayed 

with vanil]ine 1i1[,SO/ LO locate Lhu imridoids and any oLhIr secondary metabolites 

(e.g flavonoian). Tnis ex'e-rimuuiit r'vealed the presence of four major filavonoias 

and two major ividoids in addilion to some other fluorescent spots resemble 

in thir" iiLorajial behaviouar compLounds like Lhe coumiarins and einnemuic 

acid derivatives. The iridoidu and flavonaids exhibited a high concentration 

in the ethyl ac. ltate fraction in comparison with the chloroform and the aqueous 

fractions. The ethyl acetate fricLiorn was subjected to further fractionation 

0.11 .polyamide colimn chromatoaria 12my using water and water-methanol mixture as 

eluents.
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5- s a wesalueteRvridPa3 'C'inound6aof' th othae il L., "''d thema -' 
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I~oursooc i uI~ i t, 1:e~Town"inoay~poLD (21 ow diame~ er) filled 

41 IQ; ~ xl ~ ~.1 ~et* i~1 and ~aand ih 3;1,~atio was use as po ting soi~1. 

The soil wi~U ~sL 'i .1 1 b ~airii~atiozi Tdr 24 tou s witfr methyl. bromide. 

5t-riga-~infcs Li Irea on wao-o ~ ~S~tri~ga ~e'ed' t 

Athe aoil wixh a ~'hiw ThVOI oci reiioval, and ~Mta~.oiii~nt oft the top~3~cm~o~ 

- ~the soil ~i~roi .1 ~ ~ 0~c~h j~oL ~i i ~it~aL1~Luui~bler kept~iot~t~ih~g ~t~an angle 45 for Live 
~ ~J ~ 
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~ ~-.. 
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-~ - ------~i 
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I p 1e1ort 

I arrived in tiuw York on 19 September and was met by my collaborator Prof. 

Lytton J. lolf:± u,'i the Old boi inion University. Through the courtesy of 

Prof. VhNiuJ illall we W'.*wi' able to travel to the University of Virginia and to 

meet DL'. J. iiip l of' the DlJepartment of Biology. Dr. Riopel has considerable 

exJCeriuliLe 011 tile jbhysi0logy of ;ti'ga germination and development, and in the 

cultu'eand mina guiii L Of St 'iKa in the laboratory and greenhouse. ie played 

a prominat r'olui, t"M i eint L i(iation of' the Striga lhaustorium initiation. 

Lury louig few authorized growHis lahiura ,at: been one ef the in the JS to Striga. 

There we d i:X;(.;.)d t m of' our ge'miiiation assays. 

we ru uvni'd I o ,,i laolk and Wu oitiiiu.[d our diucu:nnion and interpretation 

of the rouniL ai I imaaged to p'usunt a seminar in the Old Dominion University. 

From Nor Iu.k we wei' able to tiavul to Hileigh and meet Frof A. D. Worsham 

of the tioi'Lh tai' ,i ni State UnivuIri ty. Prof. Worsham hau a long standing 

contribution to Liiga re<eui'ch aiid lie was the first to establish the involvement 

of coumnaniiu in tLu Lermination of'Striga. On the 4 th of October 1 was able 

to travel to Indiniapolis. I was met in Indianapolis by Prof. L. Butler of 

the Department of Bioulemlistly, PU.Cdue University. After a long derive and 

through tw co i't y of P'r'of. ]n fbi' we arrived in Purdue, West lafayette in 

t... late ours of' Satuvrday. My arr'ivil corresponded withL the week-end holiday, 

but deu itU this I weIe able to sjend the whole Su'day dicussing research results, 

needs, ald plans wi ll, irl'o. Butlur. Here in Pu.rdue I was able to do all the 

chrom Lographica. wo'k with tLihu diPit which was allocated I'or me for more than 

a week. Dr. Butler waLs ver'y kind in spending jong ours with me in the lab. 

Dr. butter has an extenuive receai:n program, including tissue culture, on the 

ployphlienol produced by sorghum. It was in his laboratory that ir. Netzly, 

postdoctoral reaearcher, discovered that sorghum root li-dr exude an oily 



Material whilh was structurally identified, named sorLleone, and found to be 

(in its reduct;d form) a potent germination stimulant foi' Striga, the first 

to be idunLi fitfi 'fco,a host plant. 

While I watI in Purdue we ijViLUI Prof. Hiopel from Virginia and he was 

kind enough Lo c:omu to Purdue Lu diucuss further reseavu'h possiblities to 

bring totL:i, li1' u ou'dinated Str-ja research program ald to maintain a strong 

collabu-niLivu. ,:L Ii ukiing the .cientific personnel aiia expertise in both 

countries. I dopaih -d N.Y. on the 12tni of October.pt 
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PUBI.ICATION
 

Bebawi, F. F., Awad, A. E., Khalid, S. A., 1986. Gerniination, host 

reference und phenolic content of witchweed seeds. Weed Science 34(4) 529­

532. (This work was accolpl ishd prior to the actual award date of the 

grant but the work reported here includes an integral part of the proposed 

work). 
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PART A: COLLECTION OF MATERIAL
 

The research activities dutriiig this period concentrated on the collec­

tion of shoot and seed material (J Striga from two geographical locations, 

Shambat and Abu Naama. 

Fresh plait material of ,,ew i l anid subterranean snoots of Striga 

hermonthica s.rainis from Shaiihat and Abu Naana were collected and separated 

into three Ioib . The first lut;, including fresh aerial and subterranean
 

shoots, were stwu'd in 5% CaSO, solution and sent to the phytochemistry lab. 

In addition, tresh aerial and sL,yrranean shoot exudates were also sent to 

the phytochemistry lab. 

The second lot of fresh aerial and subterranean shoot material of 

Striga was oven-dried at 80°C for 411 h. The oven-dry material was then 

ground in a plant mill and dispatched to the phytochemistry lab. 

The third lot of aerial and sutl.erranean shoot material of Striga was 

sun-dried for two weeks. The suui-dried material was then ground in a plant 

mill and sent to the phytocheistry lab. 

Seed material from Shanbat and Abu Naama plant populations were col­

lected, threshed and cleaned. The seed of each Striga strain was then ear­

marked as 2-year old seed and stored in sealed glass jar's 
under room condi­

tions to be used in 1987.
 



PART B: 
1. ISOLATION AND CHARACTERIZATION OF THE IRRIDOIDS OF TWO
 
PIYS!OLOGICALLY DISTINCT POPULATIONS OF S. HERMONTHICA
 

(Shanbat and A. Naama). 

Sti a plan I populations 

Shiaibat 	 Abu aama 

Aerial Subterranean Aerial 	 Subterranean 

fresh intact fresh intact fresh intact fresh intact 
material packed material packed material packed material 
in 5% CaSO 4 in 5% CaSO4 in 5% CaSO 4 packed in 

5%CaSO4 

2 	 fresh plant. Fresh pl ant fresh plant fresh pl ant 
extract obtaiii d extract obtained extract obtained extract obtained 
by pl ant by pl ant by pl ant by pl ant 
hydraulic prus hydraulic press hydraulic press hydraulic press 

3 oven-dry mat er ia oven-dry materi al oven-dry material 	 oven-dry 
materi al 

4 	 sun-dry iriaturi a] sun-dry material sun-dry materi al sun-dry materi al 

N.B. 16 Sanples handed over to Dr. Khalid. 
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2. CHARACTERIZATION AND DETERMINATION OF 
IRRIDOIDS
 
OF NON-PRECONDITIONED SEED 

Striga seed Iopulations 

Sh anbat Abu Naana
 

ero yr. zero 
Seed Seed 
Age -one yr. 

two yr. 
Age one 

-two 

Comments: Seed material was provided to Dr. Khalid to characterize and 
qualify irridoid content of fresh and after-ripened seed.
 



3. IRRIDOID CONTENT OF SEED PRECONDITIONED IN DISTILLED WATER
 

Stri 9.a seed ropulations 

Shairibat Results Abu Naama Results 
I % Germination i % Germination 

zero yr. 2.1 - zero 16.5 
Seed Seed 

one yr. 1.2 t one 18.2 
Age Age 

two yr. 7.7 two 31.0 

3.7% 	 21.9%
 

Comments: 	 Seed material was provided to Dr. Khalid to characterize the 
chemical constituent of the seed leachates and comelate leachate 
chemically 	with generation. 



4. THE EFFECT OF N-FERTILIZER ON THE IRRIDOID CONTENT AND GERMINATION
 

Striga seed populations
 

physiological consequence on germination
 

Shanbat 

Urea (ppm) 
0 1 

Seed Age 

2 Mean 

Urea (ppm) 

0 

Abu Naama 

Seed .Age 

1 2 Mean 

0 2.1 1.2 7.7 3.7 0 16.5 18.2 31.0 21.9 

5 2.8 8.1 15.3 8.7 5 35.5 52.7 80.5 56.2 

10 0 0.5 0 0.1 10 2.1 3 6.7 4 

20 0.4 1 0 0.5 20 9.3 9.6 10.8 9.9 

40 2 8.5 2.6 4.4 40 28.1 51.4 77.9 52.4 

80 0.5 0 0 .1 80 5.8 2.6 8 5.5 

160 0 0.4 0 .1 160 2.6 0 0.5 1 

320 0 0 1.1 .3 320 0 0 1.5 0.5 

640 0 0 0 0 640 0 0 0.5 0.1 

1000 0 0 0.3 .1 1000 0.9 0 0.3 0.4 

.7 1.9 2.7 1.8 10.1 13.7 21.8 15.2 

0 12.8% 

.5 32.5 

10 2 

20 

40 

80 

5.2 

28.4 

2.8 

*All urea concentrations other 
than 5 and 40 ppm have adversely 
affected seed germination. 

160 .6 

320 .4 

640 0 

1000 .2
 



5. 'RANSLOCATION OF THE IRRIDOIDS FROM PARASITE TO HOST
 

1 5tParasite 

Re_sa T Abu aana 

Resi Susceptible 

Fror ido Dibfikri 

Co.L,. Sioo t Co o Shoot Aerial 

oRoot '-. Root Shoot 

I " Sihoot resed ShootI 

I-n f, stud .­ " Infested Shoo Subterranean 
Shoot 

Root Root 

* One part of the 1.0 samples has been packed in 5% CaSO4 . The other 

has been oven-.dryed. 
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WceradtScien Vol e34;21) - 32r r1986e 

Germznci~tion', Ifost Picfeien , and phenolic. Content of Witcnweed (trgontica 
Sopulations 

PFBKiAWIAADI. FAI AADandSAN1 A KAL- ,. 

Albstac . Phenolic con t eitI get amnahon pert n nd found im natural .. whereai.s...... mainlygrassland, 

ocrincultivated sorguhost preference were compared ozrong, 11. seed 1)ppladorls o54a tltvtdsrg''i filicd~~ , 

of witchwecd (St eg~a b1 ,,munibsca (DcL )Bicd'J/t3 S,161111). ' It is uncertain 'whcliei" taxonomic, ,ecological, anid/or
Significant differcnces in' geriniaiwor perteentage' occurred sced:J coat charaMC could, form- the bases for differelces 
amon h eed lis ar_popue -Only-in _Sasiatcat thitraspecific-lcvelin Switchweed 
exposure to different durtaons 'of warm-moist coudiionsF' (L Ktz I S n eograp ical origwas
G'reatest pecntg o'f seed "germinaiciA after '8 dys of pre-,. it' possible to' discemnn differences' 'in cd surface, featores.I 
conhioning. ostr ec.1ai16 days i e cral: sled fro Aa m'rhigh ornamented 
percentage.~germination, 'li stpefici y rai i wth seed coat, Conver sely, vaious geographic'. strains of Seed sop'lulationst lapartisiti p :rnba gesneroidrsr (Wild ) Vak and S .ere ,indis 

tjth i'i ,cOiiii,. (L . )K' Schim w aJs broaderL i lhan' r e inguihab.. ers 00)... on the bases of seed coatichar,
sed populaitols that attacked sorghuii (Surghum -Before witchwed seed can germiiiate they subbiclor(L) Moelh )lsIlts of lila rme oipening period, b) pit ngcodtiiig~rcodanui frmret r aete to~osome atriaeprcndt16hdinduccgraph'' indicated lairge variations in pheniolic content anaoimg period where seed are exposed to warm, moist conditions,'jV

the witchwe d seed poptiaons, and c) postconditoining period where preconditioned seed " 
Additional index words. (krminaion inhibitors, S'IRIlIE. are exposed to a chermical stimulant exuded from the roots' 

:sorsomefalse-host 
INT(IOODCTION, Differences in seed 

o plant (9).,, 
germination and host parasitization 

lintraspecificX taxonomic differences have been used as Within witchwecd species have, recently led to the identifica-4 
a basis for. identifying %viteliweed strains within speCcies in 01o strains of both S. bermontbica and S, asiatica5 6~Afia4Chrcerfdtiv

Afri'a (1, 7, 13). While species such as S. berunthca can atitack(4) har'ct... of..........icvaluece both sorghum 
 and pcarl millet' there artraiSs Wi.hi...th.... 
includc: nusbr of rims in the calyx, presence or absence 
of indumenturi, relative sizs of calyx aind'.corolla tubes, species that will attack mainly sorghum arid othersithat,face+i logclas eair trbzed7tsize of bract subtendling each flower, and flower color. attack mainly, peIarl millet'(1 3). Differences' in, germination


Seed surfae features and ecological characters have also behavior have been to cattribu of_'host
'thedevelopment
ben used tosecparate witlei(rl i(Straspecies.'i e seconmd- specificity be tween and within species, whichhas - resulted'"...... 

ryridges of the seed -cdt of S a'ijuen (Willd.) Bendli have in species or- strains' responding to differenClt germination
 
prominent' ornamentation with prot berancs ionger than stimulants (12).

those on the primaryridges as+ in ;somestrains of S. 
 Recent studiesin Sudan indicate. the presence of physio -

b'I en io,(10).p andi S hirmiotithicawere galvariants (strains)of witchweed '(1). ApparentlytheS. 
rated based on their habitats.- Saspera was' more commonly progress in .selection of.'cereal crops resistant to 'witchweed 

is delayed because theree'are physiological strains of the weed, 
Therefore, the idetstification and characterization, of witch­
wveed strains are essential elements in a research' program,l 
the aimof which is to identify:and developcer al crop...... 

- -varieties' with bDroada-spectrtumn, stable- resistance I~to- witch-~Received for publi...cation July 23,' 1985 and revised fon 'ed.Theee prsent study was con ducted tot 0 €othm ar 
October 10, 1985. --- -'reetfudsacndctd cmprie~"'AscProf, 'an RsAs' auly grcUn Khrui -phenlolic. con'tent of witchweed seed popuilations in relation--'s 
Sha'mba, 'Sudani and Lect., FAC~i i!'harri 'Univ. Khartoum, 11'. and host specificity oifwitchweed.togermination 

~, ,Box 1966,,Khartoum, Sudan. ','. 

Lyiiibuil, re a WSSA-approvcd comput r MATE RIALS AND METHODS 
code' from Composite List of Wecds,'Wed Sci. 32, Suppl. 2. Avail' Theyrodsdof1 wtcwd pouaos.vre -'able from WSSA, 309 West Clark Street, Champaign, IL 61820, f1 ithedppltoswr'he-rodse 

4'N~"~"~issnan, L. J. ad C. Parker, '1983. ilosystemauic research collected from plants parisitizing sorghum and, pearl~hil''"~ ~ 4ijh~Ghz~Striga (ScoulIaae. Pae-i 92 ~ rc'dit fromn different geographical regions of the. Suda~n :(Table' 1).,Woiksnopaon Striga Available from ICISAT, PanIeancheru, AP ss
IniidKj'a..'V Seed 'werc' storedj4 nunsealed glass 'jars: under 'room' condi'' -''Lakshmi, B. and R Jayachandra* 1979. physiological vutonsV tions.'Viability was determined for all populations by plcing 
in Strmga isiataca 'Pages' 132-143 in i'roc. '2d Int. Symp. Pairasitcc- '430'to, 35r seed in 'plastic'petri dishes (60, by 15 mm) on 8- ' Weeds.l-Crop Sci. Dep,, North Carolina State Univ , Raleigh, NC 27650, mnn glass fiber" filteir paper moistened with 9,X 1V 'M

S'A'~'V>44'4-'~'~"VtripV "K V " tetrazolium chlorid soluition. The petri ,dishes'~,Parker,C. and D C.kciJ,, 979, 1losyspecficity inl Striga species. 
4 

:were Ist Iored in'!thidrk or -days,'t3 edvaii~ ""SomnIe prelminary page Is79 , 2d Symp; akfr a:3 "observatcions 90 in Proc. Int. i 8 Se:viblt
arsItic 'We'eds. Crop Sci. Dep,, Norti I arollna State Univ, Raleigh, ragasnoesthn6%frllwthededppu-"'K -Para4 in' ' - sthn'9%4oral ic

NC 27650, U.SA. ons. ays~ar.7
' ti~'4"" ~ '' A- ~ ~ ~ '~~"4 a i WtV" s'1'."n529' 
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f e' 	 .. .oune. of "varianc vwasTaled SiX pcoree~inl loctions tamhots lallfuin sww-re w .. theni is 	 ' performed
contentpopulationsdeterminations.wnr lOII-LILJ rjseed' gerintiou . lie Oniseedh tn means s aattD . call's n I ,"'I, , me, separated-by D 

.....,6........ . .L , . ,, ,

'-'~~Population- "v'' "(latictide 	 t> Diffcrencs watchuned T ..parasitization rein' .st we.. inlongitude) iluHost vescigated uinsilit7 o epcrmcntaIdsg n hgIas- T 

" 2N50 Vu'- forme roth tch'w d; susceptible rops;,:,srghum var.dw e 
l rRabk ut't 100 9'N. 32'25 E s g IIuphiw0i Dabar 1ne 

Tabl... 	 o~iwip~i'.I.eah~a"''h~ ...fhot oru 11045wNli3 5 E r p1populationsepre ii6ii -", 'Abu Naamna 12044' N, 34i09' I Sorbll' seontede . h'e replicaions arnd thc 
e d aii V " Va i'"M , iu 'n o n 'duc ex eK34 2 3 N 3 2 9 i per im ent w as e d 't wcr e . :,', .Maridi.- 4. 4. 5 5. N. 29028' 1: S.i1..huin-'n 

Apotting mixurofTriver-sil tTan-sd 7(31 %a 
2Zil12005' 	 N ,30 10f 1 - Sorghum sterilized a.t160C for 24 li before. addition "ot' watchvve 

Obeid 	 1310' N, 30'14 ' " ''' :-7,{ :mSeed, Witchw.. d infestation treatments, vv r byKazgail (parl millet) 5 205mN,300 10' i I mfixing I'mg ofl seed 5.kg 'oifl loearl 	 thoroughly oithweed )with(pearl millet) 13' 10' N, 30' 14' 1: : 'L.rlglllet andeObeidthen filling clay pots (21 cmii dian)with the mixture. 
: "Control treatments did not contain ihwced seed.- Fou r 

seed of sorghuma nd eight seccd of pearl millet were planted 
'-	 : - V I c..m deep in separatc pots and then thinned toone platitiiiiSl'a " - N- 321 1 7-- 'latf l,-. n oPilm ldbati:lz IS'4o	 S(- f,*: . m a 6 ilt i lih';. 'e: liA factorial experiment was used to deterininc dte gei- per pot, The experiment lastcd for 12 'weeks, ParastriZti'oni'", 

nation percentage of the witchweed seed popains.' It was detcrmined by washing the host root under slown 'fi ng 
includedr six.s ditioning i (exposure of wich- tapwaer to remove all soil partices and expose the. attached.hc treatmf.weed, se.ed to warmi (33 Q),imoist co'nditions for 1, 2, 40 8 witchweed plants. The number of witchweced plants .tttachecd 
16, or 32 days)eand Ier wiciced seed populios e reto the host roots ws counted, Analysis of variance vas per­
were 15 das)ptionsfor e .........a ,treatmentr iment. formed on the number of attached witchweed plants 

was cnduced ticeTotal, phenolic contcncs of nunpreconditiuned'-WitEhwced 
Seed ofboth sorghum var. 'Dabar V and witch eed were seed, populations were. determined except the "Kazgail' sor­

initially sterilized by soaking thet in a 1% sodium hyo ghum and pearl millet "populations, which were no t' included­
' <chlo..t.oion : Ilowed" cho't 	 hy uorou=a washing because of insufficiient 'supply Seed' (5 g) were de-,ouinfor'5 min 'lloe by thoroug wasin	 of' seed. 

with 'distilled water. 'the witchvveed sed weretlhen placed , fatted' with. petroleum ether and then extrated with 70%1 
on 8mm discs Of,moisE glass fiber filereae r asderibed n at 60 to n C in tag let apparatus. The extractsy 

'by PIarker et al .7 ' There were approximately 30 to 35 witch- were filtered and the filtrates concentrated in vacuo The
weed see'd per disc, ad the discs were placed in a (lark reultant aqueous extracts were then separately partitioned

k inicubatorwas:co atte"'33 C.>+ " . " : :"w t ran e ta to l c t t fractions :wer;r7,e con~­?;'mT du twice.'" :"'': with' ethyl. acetate. 'The'w lh eethyl<'acetateh 7 7 
Meanwhile, .15 sorghum seedlings we're grown' ( mpre- centrated in vacuo and' chromatographed on precoated 

germinated seedin plastic' cups 6cm diaan) filled'wica 250 g silica-gel G-plates (0,.2 mm). using toluene:ethyl .eta : 
sterilized sa'nd and watered wiih 30 ml distilled water for formic acid (5:4:1,"v/v/v) asthe developing solvent system.

2" the production 'of root exudatcs. Four'cups were sown with 'The, chroi~tograms' were visualized in daylight, under UV~
4sorghum, which before1rootolnight and by, reactionwas left to grow for 10' days root 'eor with 2% ethanolic FeC 3 and vanllin 

'xdtswere extracted, rhe cups with, sorghum seed were (1%) in concentrated 112 S04, followed by heating the chroma­
placed in aglasshouse maintained at 30 to 35 C. ' 'tographic plates at 110 C' for 5 min Glycosides were hydro -:' 

-In 'the, postconditioning treatm~entc, discs. of iirecondi- by 2N HCl in boiling 'water followed by dilution with'lyzed i'" 

tioned witchweed seed 'we're dried' on filt'er paper to remove water and extraction'wit h ethyl Iacetate. 	 '" 

* 	 excess moisture and placed in a petri dish which contained''
 
glass fiber filter paper moistened with, the sorghum root RESULTSAND DISCUSSION
 
exudates. The dishes were closed, wrapped'in poly'ethylene 'These. stude ugs htlreitapcfcviito

bags, and incubated at 33 C for 24 'h. Germinated, witch- among witchw~.eed seed, Significant differences (P;,0.1).'exists 

weed seecd as indicated by the emergence 'of 'the radiele, in seed gemnainpercentages and numbers'of'a taiied 
- '. , witchweed 'plants occurred among the seed treatmnents~(Ta~ble' ' ' 

-2 and 3). 'Maximum seed germination and number of attached 
witchweed 'plants occurred with the 'Gabob' seed population. 

4, 'This finding asin are ntwhtatof Bebawi (1). Lowecst 
germination percentage occurred with. the Kazgail and"Y0bcid'!I 

_________mallet, seed populations (Table 2), , but these populations' < 
'Parker, C., A, M. 14,!chcock, and K.V. Rainiabl 1977, '1he germi- were able to attack sorghum (Table 3). Bebawa (1) also r&c-i. 

-'natlon of Straga species by crop root exudates. Techniques (or selecting pre ththe ealmltsed ouation 
res~istant crop 'cultivars. Pages 67-74 an Proc, Asian-Pac. Weed SLi wr'griae ntepeecefsrhmro xdts 
Soc. Conf, were gemnae i h prsec of sogu root exdaes 

','Merck, Schuchardt, B0l1 Ilohenbrunn bei tMunchen, West <,The, relatively loo.'germ~i nation percentage of the pearl mIlet.' 
Grny,' ' , seed population is consistent withoterpot4 
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"2 ai((ecd by length population, in+gtreacilleo comparisn., with. he Othersetei .....
respondd wth:relatively, hihrmat(68%)mm nGn Within 
C~rination.after pre'onditiuiiing (days)4 

the, sho.rtest psb preconditioning time (Table 2) a ­heI, ~L,reo.1itiniPop u .tion. 2. 4 8 16 32 d 
sil 

pr r m c d secd populationsadxroparasitized the sor.gh..hum ha reasthe sorghum witchwed 
..... 
 ItoiIparasitize he'reseed 'unable the' pc m illet.rl 


#'>;"',{'Cbob3$ 6 Gabobjp 7 76 23 e7 9217 4217 foste 3).23cf 92 14 TIaRalik "- 34 g' 42 It 14 d populations havet This sugg ts' thdi he witchw edsorghum]:, ;17'dii7 18 lie 87 1 25 f d a narroer1 3 dd hst8 0 a t~~~h O e d a"I host specificity tha'n'dowitch-K d thnk a za / an (sorgh urnet 2e :/ ,weed'pe 'ar, m iller.populations. . !atchd . ,:eaf ' l~ p-41; Abo 4aania," I I cd sent,22 c 16d 7 k 2C 5 h 

marid;i ya O. (%):, -
rbe 3ma l ra t i ... Sand,,hopuuon 376 kse W4a weret'lShambat Witchweed populaions oos wt+el ad{3 a 10 c fromdsedenAuKazgail 2 a 53 i 61 I a in Nalo ,'f e inI a 2 a 2a 47 Ii> II tic I2 a a d 

nR abprouepopulari hraphic 4 pObeid 0 A 0o 0 a 18 de 2 a I a 
;r'MaI,.~.-IiiaIh~a'gtapi 


>~Kao'gaib ,. 0 a -0 a 9he 
.'Shambtr and Obeid: (sorghimirv" and pe
-03a 

Obeid I a1. 0 a tively) populations conini'ed one0 a 0 a spot with' Rf' value of00a 8 ) .2 a 0 a 0.5 1, 'while Maridi population had 'an etra immobile sp It. 3 

All the compounds were dark absorbingMeans followed by lie same undr UVlight : ,ge letter are not sigii.icaly iiffeeiet .. ml and showed green(11<0,05) accordingati~ rto s 7+~rU, /~i]Oii~i~e :al7.11:51ii~D~d 'g;.;+,;7 to, blank colors with' FCl1++.ll ninI:;-wa-d--rI in.in' multiplrange test. : 7 un '5, +d d 9c Wa -me s -,7 *td 
Hiet o Of tp iion dl~h- n 3 and yelHowd i 5 with' vanillin/H 2 S.4 

ici ve -of-:7:bCa 9 1alci colors ot d the-----7:2- tlech'grups' in theheelanibit Crom a' daylight. ...Hydrolysisch.tgat' hfpa ternTable of ..........
th. - . the extracts with 2N' HCI and their subsquent xtra on 
. . with ethyl acetate indicated their glycosidic nature. These 

Ge. mn'. os o.f se seelsa tractsGer inad fionoujof al wccl wee produced compounds (aglycones) similar to thosesignitficantly (P<0.01)affected p pua aci n~ as in the 'oriinal extracts' A maor spo tby the preconditionin'g t'ceat. (R f = 0 .64) 'and atrac amun of th aetimbl/lyments (Table 2). Maxium cwr rsn
occurrcd witchweed seed. germination iferentat 8 days after piecondifluniiig. With populatiofon.h ar imbl .. y..si.e.were.....a' fewv eLx- in s'enter-s~olblp hentoic omoud thatceptions, the 'otibttolowest seed germination percentageat 32. days after' preconditioning, Trhe occurredreducti oia of witchwed . dormancy are, leached compoundsout of the seed (2, 5, 8).. Therefore,seed germination af C0SClecO pprolonged the'.function" .of the preconditioning treatment is primarilya 'we drnincyditonig ws .cscibe' l~ Valane'(I), to leach out these' inhibitors. Chromatography of the e'thyl"'
Wet dormancy. observed
Swas in ourdescribed as '%Yetstud is y ( .. dormancyconsisteittin.with acetate fractions of witchweed 'seed populationsIreport Id variations phenolic.................indicated
by' Reid andoor-Parkera and Valiance.(1 1), 4), We envisi that man e y%may be of survival v e to 

Wett h germinaion hor ots abIlu nenb theel .p on in hibit r sahi eighlypolar ph licowveed .'seed in a state of wect dlornmancy are tilable to respond hly po ar+he o i 
.pound(s) .which mybe a phenolic glycosidc(s) (Rf 0)~ ~IIIUIllI~~j z. 
.ofto ic edb ~ ~enucai ontrl flavonoidal nature. .germnination'ytei stimulants(1)sHnecei a asnro Differences o gthen eas (3 n6)eatd ltur 

in phenolic compounds within seed' popula­ation .... 
 s, as tions of witchw.ed 'may explain.. be3ome the variationis'ehlen crs 6)and... control observedby both 'rap'aid in germination responsiveness andstatehf.crops ineffective host specificity of witchwitchw. is anstteofvt orany.In addition, in raiut'ed areas of Sidarna .om..when. 
.wherc sorghum is. planted late in tlae se'ason, e~g., in August
 

or September, when the soil remains' coniaiously moist, , , ,
wet, dormnan cy of witchweed seed , , 2'is likely to ocecair. Thucs, Tiable 3. Meansorghum number of attached witchwcd plantI s fromsown late in. the season is likely to escape seeds ofsevere different populations on sorghum".,wvitchweed infestations. .' 
, ,'9 

Th interaction of. preconditionaing 'with seed plopulation Po6pulationwas ,alsod. significant (Table . Sorghum2). Thiis suggestsbthat thegermination seedof, the seed -populations was differentially (o I 

(no,)51
. by the preconditioning<affected' For example Rabob'Gtreatmnent.gia than of thes"6f' ob seed population was 'greater after. Rablt 2 i 

ha 2 thaysa 29cbeprcjdtoermin.:a't:the7,: of g, while that' of Shambaltion 'of.drae ;: Abu Naamawa fe .ta a fpreconditioning. Thme Gabob. "Medan' 77 ; i:77t,;b : . 
44 d42d'7 3' .33.344a~d23b~~~ k7~ ~~e {,': ­ < -, c
 

Kazgail 
2Obelid 
36 cd -"'-

Kazgamil 
12 a1' eid, Dr C and C. i 110n r llll 
 itsIn3' . 

species, Pages 202-210 in Proc, 2d Int, Symnp Parasitic Weeds.Crp , Dp ot aoiaSaeUi. Raleigh, N ; followed by~the same3 letter are not significantly different01<.0,5) according to Duncan's multiple range test .i~.~ 

o ul yu) , m19c86'5 3 4 , I s s u e 44(J 
3' 

http:orany.In
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Table 4. Rf values of ii.cniaimn, . iis,WSltve-.l .-t,Ip'jijla-tions from differing geogi=iphtic~l lueaion i=tIileSa.ldia______romdfferig_____________________intle_______ 
1. 

Witchweed sced population 

W h de ou tI 2. 
Gabob 064, 0 
Abu Naama 0.63, ) 5,10
Medani 063, 0,51,0 3. 
Rabk 0 bJ. 0 51Renk 063. 0 51 4.
Maridi ) 51. )
Shambar a)51
Obeid 0 51 5.Obeid 0 51 

6. 
weed. The seed poptilations studied miiay lC ,4t,ltdill) divided 
nto three distinct giroups. Onc itup is 'hlyaid cl I, ' 7. 

high Rf values and gernliniatain pcruciatl gc. atdin iicli CIacetl 
by the Gabob strain. 'IlC ScCIjld gl Oial)  is 1.a .LiciiLzcd by 8. 
intermediate Rf values alnd gCilmiiin.t nil c ,lltivscs anid 
is represented by the 'Aluu Naama', 'Mcdaii' 'Ral,k', and
'Renk' strains. Obeid (simighuin and lic tiiillct i spcctis:l),) 9. 
Kaz,ail (sorghum and pearl tinllct tcsl)ctivcl>'), Sl aiiihat. 
and Maridi represent the thiil gi-au p whicli is hlar.i:tCcl/icd 10. 
by low Rf values and gciiatitamicIccaitagcs. Oll data 
also indicate that host sp:cctiiity is linelC highly dlcvcl()cd 11. 
within the sorghum than theitlillct sraiils tf witchwcc. 
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