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NEWSLETTER 

SECOND INTERNATIONAL SYMPOSIUM ON PARASITIC WEEDS 

This second international symposium on parasitic weeds was held from 16-19 
July at North Carolina State University and sponsored by Old Dominion University, Norfolk, 
Virginia, N.C. State University, and the USDA Animal and Plant Health Inspection Service. 
There were three full days of sessions and a one-day (very wet) field trip. Unlike the 
first symposium in Malta in 1973, it was not held under the auspices of the European Weed 
Research Society, but many of the same workers were involved and about 85 participants from 
over 20 different countries enjoyed a very fruitful meeting in a similarly informal 
atmosphere. 

Forest parasites were the topic of several papers and there were good descriptions 

America and by L. J. Musselman of a range of root parasites in Southern U.S.A., particularly 
Seymeria cassioides (J. F. Gmelin) Blake a member of the Scrophulariaceae causing significant 
problems in young pine plantings. From Australia, D. M. Calder described a number of bird- 
pollinated Amyema species (Loranthaceae). P. R. Atsatt discussed the various theories 
which attempt to explain the apparent mimicry of host foliage shapes by mistletoes and made 
a convincing case for selection through the feeding habits of birds. A short paper was 
also presented by Mrs. E. Wilkinson on the only known parasitie gymnospenn,Parasitaxis 
ustus (Viell.) de Laubenfels of family Podocarpaceae, which is only known from New Caledonia 
and whose parasitic nature (on other trees of the same family) was only discovered in recent 
years. 

(... G. Hawksworth of the problem of dwarf mistletoes (Arceuthobium spp) in North 

G. C. Salle described detailed anatomical studies which help to show exactly how 
the endophytic system in Viscum album L. achieves direct contact with host xylem tissues. 
Comparable studies with Cuscuta campestris Yuncker, by Y. Tsivion revealed a recognition 
phenomenon which causes differentiation of elongated "hyphal" cells into vascular elements 
on contact with host xylem. 
Bart, a North American endemic of the Orobanchaceae, and its specialized "splash cup" for 
seed dispersal. 

Mary Schlater described the anatomy of Epifagus virginiana (L.) 

Other papers on Cuscuta included one by P. Wolswinkel giving his latest 
interpretation of the remarkable physiological sink effect created by the haustorium of 
Cuscuta on its hosts. 
unloading of potassium ions and of sugars at the point of attachment. 

He has now been able to demonstrate pronounced enhancement of phloem 

trol of Cuscuta by chlorpropham, while A. Gimesi described control by diquat, chlorthal- 
ethyl and a new proprietary mixture containing pendimethalin, linuron and diuron. 

J. H. Dawson discussed 

The very Cuscuta-like Cassytha filiformis L. was described by C. R. Werth. This 

qD 
site of tropical coastal areas belongs to the Lauraceae but is similar to Cuscuta in its 
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morphology and biology occasionally causing economic damage t o  trees and shrubs i n  the 
bbean and elsewhere. 

S t r i g a  received m o r e  a t t e n t i o n  than o the r  parasitic groups, the re  being severa l  
papers deal ing  p a r t i c u l a r l y  with i t s  complex germination requirements. D. C. Reid and 
C. Parker showed t h a t  - S. hermonthica ( D e l . )  Benth. r equ i res  a lower pre- conditioning 
temperature than.S .  asiatica. A.  I. H s a i o  discussed t h e  importance of d i f f e r e n t  degrees of 
wetness during pre-conditioning and A. D. P a v l i s t a  showed how fungal  contamination could 
se r ious ly  i n t e r f e r e .  
both H s a i o  and Pavlista, w e r e  those showing t h a t  exposure of S t r i g a  seeds t o  the  na tu ra l  
s t imulant  s t r i g o l  or the  syn the t i c  analogue GR7 during the  precondit ioning period tended 
t o  reduce r a t h e r  than increase  eventual  germination. 

Perhaps t h e  most i n t e r e s t i n g  and unexpected r e s u l t s ,  reported by 

The damaging e f f e c t  of  S. hermonthica on sorghum w a s  shown by D. S. H. Drennan and 

Gibbere l l ins  and cytokinins were both reduced d r a s t i c a l l y ,  while i n h i b i t o r s  
S. 0. E l  H i w e r i s  t o  be associa teh  with dramatic changes i n  the  balance of growth regu la to r s  
i n  xylem sap. 
such as ABA and fa rneso l  w e r e  somewhat increased.  C o m p a r a b l e  changes could a l s o  be induced 
by drought stress b u t  it i s  not  c l e a r  how S t r i g a  a t t a c k  br ings  about these  changes. 

The s p e c i f i c i t y  of d i f f e r e n t  s t r a i n s  of - S. asiatica (L.) Kuntze and S. hermonthica 
f o r  p a r t i c u l a r  hos t  species  w a s  described by C. Parker and by B. Lakshmi andJayachandra.  
This  s p e c i f i c i t y  is  based, i n  a t  l e a s t  s o m e  cases,  on germination response t o  d i f f e r e n t  
s t imulant  substances, b u t  i n  S. gesner io ides  (Willd.) Vatke t h e r e  appears t o  be some o the r  
mechanism involved i n  t h e  pronounced s p e c i f i c i t y  of d i f f e r e n t  s t r a i n s  f o r  cowpea [Vigna 
unguiculata (L.)] Walp. aggreg, tobacco (Nicotiana tabacum L.) and certain wild legumes. T h e  
new occurrence of S. gesnerioides i n  F lo r ida ,  U.S.A. was described by L. Herbaugh. The main 

I t  has not  so f a r  been found t o  a t t a c k  the re  i s  h a i r y  indigo ( Indigofera  h i r s u t a  (L.)  . 
more important crops b u t  t e s t i n g  i s  s t i l l  i n  progress.  

Control of S t r i g a  with t h e  he lp  of  germination s t imulants  w a s  t he  sub jec t  of two 
papers by J. E. A. Ogborn and R. A. Mansfield. They have demonstrated the  e f fec t iveness  i n  t h e  
f i e l d  of ethephon and t w o  s t r i g o l  analogs GR7 and GR45 and suggest  ways i n  which t h e i r  use 
might be in teg ra ted  i n t o  a S t r i g a  con t ro l  program. R. E. Eplee i n  descr ib ing the  S t r i g a  
e rad ica t ion  campaign i n  North and South Carolina l a id  emphasis on the  use fu l  cont r ibut ion  
of ethylene i n  reducing S t r i g a  seed i n  the  so i l ,  while M. A .  Langston described the  way i n  
which herbic ides  con t r ibu te  t o  long-term con t ro l  by preventing growth of a l t e r n a t e  
h o s t  grasses ,  e spec ia l ly  D i g i t a r i a  sanguinal i s  (L.)  Scop. i n  r o t a t i o n a l  broad-leaved crops. 
The value of n i t rogen i n  reducing S t r i g a  i n f e s t a t i o n  w a s  emphasized i n  a paper by N. T. 
Yaduraju and M. M. Hosmani. 

An i n t e r e s t i n g  new f i e l d  i s  t h e  explora t ion  of t h e  " haus to r i a l  f ac to r"  which is  
apparently responsib le  f o r  i n i t i a t i o n  of  t h e  haustorium a f t e r  contac t  between parasite and 
hos t  root. J. L. Riopel described s t u d i e s  i n  which seedl ings  of Agalinis  purpurea (L.)  Raf. 
developed haus to r i a  when exposed t o  root exudates of Lespedeza s e r i c e a  (Thunb.) Miq. o r  t o  
a gum tragacanth prepara t ion .  
substances and while t h e r e  i s  s o m e  evidence f o r  phenolic  substances being involved t h e  
precise s t r u c t u r e  has y e t  t o  be i d e n t i f i e d .  

A g r e a t  many compounds have been el iminated as poss ib le  a c t i v e  

Other papers r e l a t i n g  t o  S t r i g a  or o the r  Scrophulariaceae included a biochemical 
study of the  h a u s t o r i m  of S. hermonthica by A .  T. B a  and a study of f l o r a l  v a r i a t i o n  and 
p o l l i n a t i o n  mechanisms i n  s i n a n t h u s  species by M. M. Kwak. 

who described t h e  germination requirements of the  unusual mucilaginous seeds. 
Thesium humile Vahl. (Santalaceae) was t h e  subject of t w o  papers by M. A. Abou-Raya 
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The remaining papers d e a l t  with Orobanche species.  The d i s t r i b u t i o n  and importance 
or Orobanche species  i n  Jordan was described by B. E. Abu-Irmaileh and the  h i s t o r y  of 
sporadic occurrence of 0. minor S m .  i n  U.S.A. was summarized by C.  C. Fros t .  --  

P. J. Whitney discussed some aspects  of germination behavior i n  0. c rcnata  Forsk. 
e spec ia l ly  t h e  tendency t o  higher germinat.ion w i t h  more d i l u t e  root exudates. 
presented evidence t o  show t h a t  t h i s  was a t t r i b u t a b l e  t o  separate inh ib i to ry  substances 
r a t h e r  than supra-optimal l eve l s  of s t imulant .  A shor t  paper by L.  D.  Chun and o t h e r s  
suggested f o r  the  f i rs t  t i m e  t h a t  Orobanche ( i n  t h i s  case 0. ramosa L . )  may a f t e r  a l l  respond 
t o  ethylene.  A paper by M. T. Moreno and o the r s  p r e s e n t e d b y  J.  I. Cubero emphasized the  
high l e v e l s  of meiotic abnormali t ies  i n  0. crenata  which would be expected t o  r e s u l t  i n  g r e a t  
v a r i a b i l i t y  and hance perhaps a b i l i t y  toovercome host-plant r e s i s t ance  mechanisms. Some 
v a r i a t i o n s  i n  d i s t r i b u t i o n  and virulence of 0. ramosa i n  Cal i fornia  were shown by A. H .  
Gold t o  be due t o  fungal a t t ack  bu t  it seemed unl ike ly  t h a t  the  Rhizoctonia sp. concerned 
would be s u f f i c i e n t l y  s e l e c t i v e  f o r  use f o r  b io log ica l  cont ro l .  
was reached by Y. B. Pa l led  and M. M. Hosmani i n  r e l a t i o n  t o  severa l  i n s e c t s  a t t ack ing  
0. cernua Loefl.  i n  India .  

H e  

A similar conclusion 

- 
Miss U. Schmitt described a survey which revealed the  grea t  importance of 0. crenata  

i n  Morocco, where broad beans a r e  se r ious ly  a f fec ted  and t h e  crop can no longer begrown 
i n  some areas .  K. Schltiter,  however, reported very promising r e s u l t s  from extens ive  t r ia ls  
wi th  glyphosate for s e l e c t i v e  con t ro l  of t h i s  problem i n  Morocco. Even severe i n f e s t a t i o n s  
were completely cont ro l led  by two appl ica t ions  of 60 g .a . i . / ha  i n  the e a r l y  s t a g e s  of 
p a r a s i t e  development. K. Pe tzoldt ,  having found a c o r r e l a t i o n  of 0. crenata  attachment with 
r h i z o b i a l  nodules suggested a fungic idal  seed-dressing and  n i t rogen f e r t i l i z e r  (calcium 

narnide) a s  f u r t h e r  components of an in teg ra ted  con t ro l  approach. B. E. Abu-Irmaileh 
W a s  a l s o  able t o  show a reduction of 0. ramosa on tomato with high l e v e l s  of n i t rogen 
f e r t i l i z e r .  

- 

Other promising approaches t o  cont ro l  of Orobanche t o  be reported were t h e  use of 
s y n t h e t i c  s t r i g o l  analogues ( including GR7) f o r  a r t i f i c i a l  germination by A. R. Saghir  
and t h e  s e l e c t i o n  of r e s i s t a n t  broad bean and l e n t i l  v a r i e t i e s ,  by F.  Basler .  

The symposium ended with a f i e l d  t r i p  t o  v i s i t  two centers  of S t r i g a  research ,  the  
USDA Witchweed Tes t  Farm a t  Dil lon,  S. Carolina, and the  Witchweed Methods Development 
Center a t  Whi tevi l le ,  N. Carolina. Pa r t i c ipan t s  were able  t o  see the  very comprehensive 
work a t  Di l lon  w i t h  herbic ides ,  ethylene and maize v a r i e t i e s ,  while a t  Whitevil le  they were 
shown work confirming t h a t  S. a s i a t i c a  a l s o  requ i res  a "haus to r i a l  fac tor ' '  i n  the  same 
way a s  Agalinis  species .  This r epor t  will a l s o  appear in PANS. 

Proceedings of t h e  Symposium (296 pages + 53 pp. supplement) a r e  ava i l ab le  a t  
U.S. $5.00 + $1.00 postage each from Prof. A. D. Worsham, Crop Science Department, Box 5155, 
N o r t h  Carolina S t a t e  Universi ty,  RaleighNorth Carolina 27607 U.S.A. Make checks payable, 
i n  U.S.  d o l l a r s ,  t o  North Carolina S t a t e  Universi ty.  

C.  Parker 

I n t e r n a t i o n a l  P a r a s i t i c  Seed Plant  Research Group (IPSPRG). 

A s p e c i a l  sess ion  was held a t  t h e  sympasium (see above) t o  consider formation of a 
. ?arch group composed of anyone w i t h  an i n t e r e s t  i n  p a r a s i t i c  seed p l a n t s .  T h e r e  was 
unanimous consent t h a t  such a group would serve  a useful  purpose f o r  t h e  exchange of 
i. mnation,  vehic le  of communication t o  government and o the r  agencies, and planning of 
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fu tu re  meetings. The exact s t ruc tu re  and functions of the group are  not y e t  f u l l y  defined. 

a-ropean Weed Research Council Research Group o n  P a r a s i t i c  Weeds t h a t  f lourished i n  the 
e a r l y  '70s  b u t  went dormant some years ago. I t  had served a useful  purpose b u t  could not  
l eg i t ima te ly  concern i t s e l f  with the  most important p a r a s i t i c  genus of a l l :  S t r i g a .  

Sership  cons i s t s  of those receiving HAUSTORIUM. - I n  a way i t  i s  a successor to the  

The IPSPRG w i l l  have an advisory committee composed of about t en  individuals  
represent ing  a broad scope of organisms, approaches, and geographical d i s t r i b u t i o n .  M r .  
Chris  Parker was e l ec ted  chairman of the  group and Lytton Musselman secre tary .  
from a l l  those asked t o  serve on the  committee have not been received b u t  should be i n  
time for inc lus ion i n  the  December i ssue  of HAUSTORIUM. This newslet ter  w i l l  se rve  a s  the 
o f f i c i a l  organ of the  IPSPRG. 

Replies 

L. Musselman 
C. Parker  

IPSPRG Members Inv i t ed  t o  P a r t i c i p a t e  i n  t h e  13th In te rna t iona l  Botanical Congress 

A t  t h e  r ecen t  symposium i n  North Carolina I ra ised  the  matter of the 13th 
I n t e r n a t i o n a l  Botanical  Congress which w i l l  be he ld  i n  Sydney, Aust ra l ia  from 21-28 August, 
1981. Several  col leagues a t  the  Raleigh meeting indicated i n t e r e s t  i n  a Congress Symposium 
on p a r a s i t i c  f lowering p l a n t s ,  and I have discussed t h i s  p o s s i b i l i t y  with the organizers ,  
who would be happy t o  have'such a top ic  included i n  one of the  sec t ions ,  possibly Developmental 
Botany. 
worthy of f u r t h e r  considerat ion.  For the  t h r e e  I have suggested I have provided a t i t l e  
and a b r i e f  explanation of content ,  and I would be very in te res ted  t o  have your comments 
and any a l t e r n a t i v e  suggestions you may wish t o  make. 

I have given some thought t o  a s u i t a b l e  theme, and severa l  p o s s i b i l i t i e s  seem 

ToDic 1: 

Topic 2:  

Topic 3: 

P a r a s i t i c  Seed Plants-- the Haustor im 
To include a general  paper on t h e  s t r u c t u r e  and function of the  
haustorium, followed by s p e c i f i c  papers ( invi ted  or cont r ibuted) .  

P a r a s i t i c  Seed Plants- -Floral  Biology and Reproduction 
To include a genera l  paper on the  reproductive s t r a t e g i e s  of p a r a s i t i c  
p l a n t s ,  followed by s p e c i f i c  papers covering research i n t o  the  f l o r a l  
biology and seed production of the  various famil ies  which have been 
inves t iga ted .  

P a r a s i t i c  Seed Plants-- the L i fe  S ty le  
To include a general  paper on the nature and evolution of the  
p a r a s i t i c  way of l i f e  i n  seed p l a n t s ,  followed by s p e c i f i c  research papers 
on ass imi la te  t r ans loca t ion  and water r e l a t i o n s ,  including information on 
f i n e  s t r u c t u r e  and physiology of the  hos t /paras i te  in te r face  as well  a s  
these  aspects  of the  p a r a s i t e  alone. 

No doubt t h e r e  a r e  o ther  themes which could be suggested, b u t  the  foregoing a r e  
s u f f i c i e n t  t o  g ive  some idea  of what might be done. 
on t h e s e  ideas  or  any o ther  comments you would ca re  t o  make. 
hear  from colleagues who may wish t o  provide a contr ibuted paper. 
p l ease  con tac t  me a t :  School of Botany, Universi ty of Melbourne, Pa rkv i l l e ,  Vic tor ia  3052, 
Aus t ra l i a .  

I should very much welcome suggestions 
I aii p a r t i c u l a r l y  anxious to 

I f  you a re  i n t e r e s t e d  

Malcolm Calder 
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Samaru S t r i g a  Research 

The I n s t i t u t e  f o r  Agr icul tura l  Research a t  Samaru i n  Northern Nigeria has a 
comprehensive in teg ra ted  program of research on S t r i g a  hermonthica, - S.  gesneroides and a 
few o the r  r e l a t e d  root  pa ras i t e s .  

The world co l l ec t ion  of maize and sorghum c u l t i v a r s  which a r e  s tored  a t  the  
s t a t i o n  have been screened €or f i e l d  r e s i s t ance  by the  P lan t  Pathology and P lan t  Breeding 
departments while the  screening of cowpeas i s  s t i l l  i n  progress.  
has been i d e n t i f i e d  i n  a range of sorghum and cowpea v a r i e t i e s  wh ich  a r e  a l ready agronomicalll 
adapted f o r  immediate use i n  the  savanna environment. 

Useful gene t i c  r e s i s t a n c e  

Agronomic s t u d i e s  by t h e  Weed Science Section have developed he rb ic ida l  and c u l t u r a l  
con t ro l  techniques which can be used by African subs is tance  farmers. 
sec t ion  has been f i e l d  t e s t i n g  t h e  " s t r i g o l  analogs" synthesized by Sussex Universi ty.  

From 1977-9 the  

The conclusive r e s u l t s  of these  s t u d i e s  (breeding €or  r e s i s t ance  and c u l t u r a l  
con t ro l )  now make it poss ib le  t o  produce simple " in tegra ted  control"  packages combining 
r e s i s t a n t  or t o l e r a n t  c u l t i v a r s  with the  appropr ia te  agronomic measures. The very 
exc i t ing  l e v e l s  of a c t i v i t y  and pe r s i s t ence  discovered i n  t h e  s t r i g o l  analogs aga ins t  
- S. hermonthica promise a s u b s t a n t i a l  reduction i n  t h e  economic damage caused by t h i s  
species  i n  c e r e a l  crops i n  the  near  fu tu re .  

J .  E. A.  Ogborn 

Index of  P a r a s i t i c  Seed P lan t  Research 

One of the  t o p i c s  mentioned a t  t h e  IPSPRG organiza t ional  meeting i n  Raleigh was 
tile production of an index of workers and t h e i r  research s p e c i a l t i e s .  
a t tached t o  t h i s  i s s u e  i s  f o r  t h a t  purpose. 
address on t h e  form a s  soon as poss ib le .  
f o r  d i s t r i b u t i o n  t o  a l l  who reques t  it. 
s p e c i f i c  t o p i c s ,  e .g . ,  species  of p a r a s i t e s ,  h o s t  p l a n t s ,  con t ro l ,  e t c . ,  t h a t  can be e a s i l y  
r e t r i e v e d  upon reques t .  

The green form 
Please f i l l  it out  completely and r e t u r n  t o  the  

From t h i s  a computerized f i l e  w i l l  be prepared 
This  f i l e  w i l l  also allow f o r  the  search of 

L. Musselman 

Alectra:  A P e s t  i n  Botswana 

Our work here involves t e s t i n g  animal drawn t i l l a g e  systems under subs is tance  farming 
condit ions aiming t o  increase  crop production over t h a t  achieved by t r a d i t i o n a l  methods of 
broadcast ing and ploughing under crop seed mixtures. Farmers p a r t i c i p a t i n g  i n  the  p r o j e c t  
grow sorghum, maize, sunflower and cowpeas. While patches of S t r iga  a s i a t i c a  a r e  found i n  
many sorghum crops,  it is  Alectra voge l i i ,  c a l l e d  here cowpea witchweed, which is  proving 
t o  be a major problem. 
of cowpea f i e l d s  where a good p l a n t  s tand had been es tab l i shed .  

Total  crop f a i l u r e  caused by t h i s  p a r a s i t e  has occurred i n  a number 

C .  R.  Riches 

A New S t r i a a  Problem i n  Ethiopia 

S t r i g a  l a t e r i c e a  Vatke has r ecen t ly  been implicated a s  a s e r ious  p e s t  i n  some 
.ar cane p lan t ings  near  Addis Ababa. I t  i s  a robust s t r i g a  and has pinkish-orange 

L - f o l l a s .  This  i s  apparently t h e  f i r s t  time it h a s  been reported t o  damage a crop. 

T.  Feredegn 
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T,i t e r a  t u r e  

R u s s e l l ,  G .  E.  P l a n t  b r e e d i n g  for  p e s t  and d i s e a s e  r e s i s t a n c e .  But te r swor th ,  London. 
495pp. T h i s  volume c o n t a i n s  a s e p a r a t e  c h a p t e r  (Chap te r  1 2 )  on p a r a s i t i c  weeds d e a l i n g  
l a r g e l y  w i t h  Cuscu ta ,  Orobanche, and S t r i g a .  The a u t h o r  p r e s e n t s  a s u c c i n c t  review of t h e  
l i t e r a t u r e  and p o i n t s  t o  t h e  need of u n d e r s t a n d i n g  g e n e t i c  v a r i a t i o n  i n  p a r a s i t i c  weeds. 

I,. Musselman 

Requests  for P r e v i o u s  I s s u e s  

S o r r y ,  o u r  supp ly  of b o t h  p r i o r  i s s u e s  i s  exhausted!  

M a t e r i a l  for  HAUSTORIUM i s  t o  be s e n t  t o  e i t h e r  of t h e  e d i t o r s .  Readers are  urged 
t o  s u b m i t  any i t e m s  t h a t  may be of i n t e r e s t .  

C h r i s  P a r k e r  
Weed Research O r g a n i z a t i o n  
Yarnton 
Oxford OX5 1PF 
United Kingdom 

L y t t o n  Musselman 
Department of B i o l o g i c a l  S c i e n c e s  
Old Dominion U n i v e r s i t y  
Norfolk, V i r g i n i a  23508 
U.S.A. 


