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Rl?SURCH INTO GERhlINATlON OF STRIG4 SEED BY SORGBUM ROOT 

EXUDATES ' 

D. 8. Hers 1, G. Ejcta 2 @ L. G. Butler 3 

INTRODUCTION 
Witchwocdr (Srrlga rpp. Lour.) u c  mgiorpormow obligate m o ~  p u u i t u  of mny  irnporunt cards ud 
iep~mer. k a m u l l  of ruccathl r d ~ u t l o n  to h e  puuitic hlbir witchwods pmduw ~bundmt, tiny, long. 
lived ldtd that g M a l l y  do not g m i n u e  unlosr aged, mnditioned and st imul~td by m e x o g e w ~  # l m i W b n  
s i i l m  (Wonhun md Egley, 1990). Stimulmu u c  nuded by h e  ram of hosl md mn-hon plmu @oggea, 
1988). Germindon of Srrlga seed is nimulaed by oher compounds (Vlser, 1989) which may m r  widdy in 
nuure @ale ud Egley, 1971). 
Two w i u h w d  ~pccia.  S. hrnnonrhica (Del.) Bcnb, ud S. nrlaflca a,) Kunwc, cause rcrious vield lo8su to 
wrghum (GrghA blrolor 0. ) Moen:h) and pur l  milla (Rnntrcrwn glaucum 6 ) R Br ) in'he stmiwid 
m p i u  (Dogget. 1982. Gllliver, a J.. 1985) Bred np ruistmr gc~typac is the mas1 promuing lDprolch to 
roducinn h%c loved but rmuiru effective scrwnin~~lechniauer~ 7% comolex inte~ctionr Lawan host. 
p l r u i u ; d  cnvtmnment whdh l n f l u ~ c c  u~bitshmen~on he  iost mol vd ~udscque~ flowih have r lowd h e  
dndoumat of rdlabie methodr for lunweale scrscnlnn of host nenotyuec In h e  field Vuudcva Rm (1987) . . 
h a  dikused the laboratory and field m&doiogia cunintly us& 

.' 

The b a u ~ c h m d  of b e  awed mochmism of ruisuncc to Srrlla which have been proposed (Doggcn. 
19118) Ir UMIUIIIY low production by host pimt mou of compounds rrimuluing germinalion of Srrlga r e d  
(Vwdeva lo, 1911). 'Sorpolwne" ir the firU Sl r lp  14 gminu ion  rlimuimt to bc ImllUd ud identifled 
fmm a mnl hocc (Ncrrly vd Butler. i9M; Chmp u 11.. 1986; N&ly a 11.. 1988). We have since 
invatigrced che production of wrgolwne by a vuiay i f  wrghum cultivlrr uid topon h m  h e  appuai lack of 
nllrioarhip baaMen wrgoiwne pmdunion under optimum w n d l t i o ~  in h e  lrbotuory md 

.uqablluyl- &lga m=dd 
Sorgolwnc I lala of four 11kyl.subst1~led benrnquinona actwe in mf'ieducd hydroquimne form u s  

~ i n i a I l ~ ~ ~ r m d i y  Imtablc in w m  mtrwrvnt for U l r m n c l U b l c u d  iatlar. 
wluble gormllutm n~mulunt p r w h r l y  rspodcd lo bc uuded by mrghum rocu, u lumrmrizd by Egley 
(1990) 
An q u1IIWiq pl(~0ndllbned Sfrl#a IAI ombPddcd in w e  agu w u  d n d o p d  by Rbpd md b i r d  
(1987) ur invdplc @nabn, rdlcle donguion ud hmu(orf11 lnltiubn in Srrfta. We h n c  doplod this 
technlwe in orda to more effslivcly screen for h e  upv i ty  of we.(oluble rwc uvduar ur aimulue 
camlnaion of Snfra rrb. ntb* than i u r v  lor a w t i c u l u  lcimulud tueh u wrmlsoac Rlu a 11.. 1991). 
in orda lo cady & pmdudbn ef wmorurlible rooisruduci md obuio umpla  f& mrlh wc hwc modifled 
Be h M e  pa cecbnique firm Qlnibod by P u k  a 11. (1977) for ldmlflution of b w  owtllmolun pmduclng 



Ddrw lk. Bath t a h i q u a  mimic mi l  c o a d k i m  more d d y  thm h mrp lone u u y  h u r a  lhe h a t  
m o o m b ~ m o b t ~ e r l m o r t h m i n l i r .  

SORGHUM ROOT EXUDATES 
Sapkae Sorplmne la udd on mor hdr tips of mrghum Seedlings grown in the duk In P u i  did* 
( N d y  a J.. 19M). We obraved thu DICP~~M m o i w  M the fllter pqu sutuvue strongly inhibiu 
m r g d a w  pmduabn by the row of rhnc- m m d 1 y . o l d  sorghum aeediingr. Sorgolane produnbn w r  
therdm d l i y  dnluued undw i d m i u l  laair of mollure for dl umplm t W d .  The unwnt of mgo lmw 
prcducd by d i m  &?urn W y p u  w r  the rw within I hsmr o f l w  (Table I). Soqoimne pmdunbn 
u n t u  tboc coaditia. does m a m i r e  iith;hon m i o n  m 3r1p in h e  fldd. Ar I result we have not ruder 
&d or ~implifled the mahod o f - i&p  sorgoleone produnion. 
W8IeMdubk eud.ta. When gmwn in w u u  qu wnuining preconiitlod SIrl#a sadr, q h u m  g ~ a t y p o  
gutniluting I lye pmponbn of the Slrlja m& J w  germinud Mcdr much Plnhu awry from the bolt mor 
than tbac wing h e  getminuion 01 only s few Sfrlta d r .  Between- ud withln.iiw vuilbliity of 
gaminubn d i i  w a  mudied wing one raisUnt ud M, awlpible sorghum cultlvvl (Table 2). 
Variability obrrvd w r  primuiiy due m differ- bewma linm ud m lo vuiuion witbin Ilnr. To !at the 
rppmdujbiliy of hc u u y  o v r  d ry ,  wn l e d  43 F m enla from the smu SRN39 X F 9 W 3 .  Tvo 
vmplm from ash pmgeny ud of both parenu were tm&jPu fmemls of one wwk for four we&. m e  i v e r ~ e  
germinubn d i i  lor wocka 14, rmpectlvdy, wrt 0.86, 1.16, 1.37, 0.99 cm (S.E. dlflucnce - 0.0(1), 
i d i i n g  thu rlgnlRunt differmcm uiud Mong week. Progeny diffmnea for atimuluion of S r r l ~  seed 
germinuion were also found (Table 31, dlowing their separation inw high or low clrua. 
Memuring h i n a v d  b a w m  the hwt mor ud the most diaunt germinated C l6a  reed is mon rapidly 
~ c w m p l i d  thm dautnining ppccnt gemination of Slrifo red. Since germinated ud ungerminrtd SNfpa 
Kdd( u e  m awnled, tau lo  u e  not influenced by p t r w t  viability of SIrlga a d  sunpla. The ahon time 
period of 72 h n  requ id  for the u u y  permifs the screening of luge numbas of d s .  Thae f w r a  
m m i m  r majar i m p r o v m t  ovu p r w h  Icchniqum (Vuudeva RM. 1987). Thir u u y ,  unlike the OM 
recently d a c r i i  by Runailh a J. ( i m ) ,  rmtm polaible the scrwnlng of IndividuJ d l l n p .  I prerequisite 
for evdwbn of suly genenlwn breeding progenia. 
The qu gd u u y  revmls luge difference in Ihe capacity of thee sorghum m Uimulne QrI#a I& 
(mination in wn ln r l  w their r u h r  uniform production of sorgoleone (Tlble 1). Thme rmulo indiule that the 
u u y  b mwuring ruw the production of wrgolmne, but Srrlga swd germination due w Mher u y a  ucdentifled 
atimullrm whose production is favored by the qumus d i u m .  
Despite rcpom w the wnvuy (Fur a d.. 1990: Lynn and Chmg. 1990). we have been unable to demorutrue 
the production of lorgoleone in r g u  gels. This is praumably rnributrble w inhibition by the ~qumuc medium 
of lorgoleone pmduaion. 
I t  ia imporfun m undnrund thu the qu g d  w r y  does no1 sp i f l cd ly  rusy germination stimulant prductlon 
but ia r masure of l o  m y  intermimu of host mot md w n d i l m d  Snlja l e d  which fault in gumirulbn of 
the &, Tnrc i n U r m b ~  nuv involve ~mduaion bv the horc mo( of mmwundr thu alimulue or inhlbit 
~:riga guminumn, a i . b ~ i ~ t i  ud mobilly of the c i e m ~ d  r ign~~s ,  a p k i ~ c i t ~  of receptor s ~ t a  on the 
ucd, my or d l  of h l c h  m y  be Jlered by the mvironment For munple, the incubmion m p u u w e  of the 
u u y  slmngly influ- the raulu (irutu levds of germ~nation w r e  obwrved u 30 'C lhm u 27 'C for the 

_wShum miid V#C 4). S w t i b l e  U K l 2 l r v  c u l t i ~ v l  w ~ e  nmre mi ly j=lud u 27 ' C  thm u 
~1 . rmnn - - - \ . -. - . , . 

Tbc large- m upr o V W j a  +e+#umlnubn d a b h  I )  
mrrdl tr  wdl v16 mis- 3 a ? ~ l ~ a .  Sorghum rqoponrd to be -ible m Strip Ji 
uldud 8utn iwbn a disulKor g r w u  t h o  I mi from the kat mot. Molt rmirunt cultlvvt ~ t i m u l u d  
gumi l l l bn  m mm than I em fmm the mor u 27 'C. High uimulubn of Srrlja a& #minuion by mlrm 
adtinn N13 ad -'MU wppm p r w b u  rcporb thu mdr mluncs ~r due w d e r  m s b m i m  a 
d., 1984; Cbs&M a J.. 1990). 
Tbn Dl l l i  of bs nuy was h d g u a i  by wing 62 Q6 pmgmir from i w m c a w  aay S m 9  (mhant), 
F m Y  (rrLM) lad F9W (weapllbie), d& undu Slrlw-frw E w d i t i o ~  on tha bu l r  of yidd ud 

Why. 'Ibs d o  m h Table 5. Lov aimuim pmducln# pmgmy d U d  (iom emu* 
b a w m  lw low Ridm l i ,  whercu pmgmla tmm low X high Uimulml geao l jp  included vuylng 
auabar of low ad hi* uimulua pduesn.  
A I u w  (idd ut of thae ume p m l m l a  providd prdimtnuy evidmcr th11 l o r  W j a  urd guminxion 
ia fbr muy v q  clouly * M d  mlruncu. lk hi dish m y  (or 3nlja ucd 
gmiamlm k a dfah sumh wehiqua JIowb[ WIeuSLIOO of MIWS 10 b. t d  In M u n l l y - W d  



d k p .  lM ooduigw:h cmied an on irdivkld d, which, in locubrv wha. quvntino of W # a  wed . m I -, CUI be removed from the yu plats l o l l o w i ~  the u u y  nd wuupluvd iaco wU. We 
,t&,ed I wid nu of 100% for rsodlinga n m v d  horn Srrl6a.free yu p l u a  &a R br. Although cur 

is m y u  cornglue on mu point. the m i r y  technique lhw ld  w r k  u well on M b a  crop which ua 
xis kx %#a. 
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CJtsrf  Srn'ga A g r  Oal Asuy Swgolrwa 

nrctton 1 dosunce 1mm11 A,IQ dy rwc 
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Fnnuda 

N13 

P967083 

S.E. 

cv lUl 

1: S - su#capt~bla. R - fssfslml. 

2: Maximum dilclnsa from t h  host root 11 whlch S l ~ o D  seed p r m i ~ n d  

T t M  2: WiMhin-line vuiltion 01 three solghum lines for t h  rgrr gel a u y .  



1. M u h  din%* from ttu bn rwr 11 wNsk SlW Uld gefmirUtld. 

2. Germilltion daatmcu tor lush and low cUsa81 r 1 cm an6 < 1 cm, rsaprcllvdy. 

G8rm~rutton dfatance 

Temp.11tw8 L*U m~nimvm marmum mean 2 1.6. 

30 *C W 3 8  0 1 70 0 83 0118 
~ t n t i d ~  o w z w  1 as o 12s 
PO64001 -- - 1 4 5  - ~3a- 2 3  0 131 - 

- ----- -- -- -_ -- - 
1 Mxhm d t n m  tram ttr b a t  r w t  A whoh Slrfm and Oermlnrtad 

2 A v m  01 15 hvi duhoa 
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