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Seed P l a n t  R e s e a r c h  Group. J a n u a r y  1982  

IS THIS THE LAST ISSUE OF HAUSTORIUM? 

HAUSTORIUM h a s  been  p r e p a r e d ,  p r i n t e d  and . m a i l e d  by t h e  Depa r tmen t  of 
B i o l o g i c a l  S c i e n c e s  of Old Dominion U n i v e r s i t y  s i n c e  i t s  i n c e p t i o n  i n  
1978 .  However, d u e  t o  s e v e r e  b u d g e t  l i m i t a t i o n s  i t  is now e s s e n t i a l  
t o  f i n d  some o t h e r  source of s u p p o r t .  T h i s  c o u l d  b e  e i t h e r  t h r o u g h  
s u b s c r i p t i o n s  o r  by  s u b v e n t i o n  of costs by o r g a n i z a t i o n s  and/or  
i n s t i t u t i o n s .  If you wish t h e  newsletter t o  c o n t i n u e ,  p l e a s e  send  
s u g g e s t i o n s  f o r  i t s  c o n t i n u e d  s u p p o r t  t o  e i t h e r  e d i t o r  by May 1 9 8 2 .  
O t h e r w i s e ,  t h i s  may be t h e  l a s t  i ssue  of HAUSTORIUM. 

H i s t o c y t o l o g i c a l  s t u d y  of Orobanche c r e n a t a  - 

A two y e a r  e f f o r t  i n  Morocco to c o n t r o l  Orobanche c r e n a t a  O n  
b r o a d b e a n s  ( V i c i a  f a b a )  h a s  r e s u l t e d  i n  good control  u s i n g  g l y p h o s a t e  
on  t h e  host .  p l a n t s .  [lowever, s u c c e s s f u l  t rea tments  need a b e t t e r  
knowledge of t h e  b i o l o g y  of t h i s  h o l o p a r a s i t e .  AS a r e s u l t ,  an 
o n t o g e n i c  and h i s t - o c y t o l o g i c a l  skudy  has been  c a r r i e d  o u t  on t h e  host-  
p a r a s i t e  i n t e r f a c e  of 0. c r e n a t a  and b r o a d b e a n s .  - 

Embryos c o n t a i n e d  i n  ma ture  seeds of 0. c r e n a t a  s h o w  t h e  b e g i n n i n g  of 
d i f f e r e n t i a t i o n  w i t h  two o p p o s i t e  zones  of meristematic c e l l s  
s e p a r a t e d  by parenchyma cells. Embedding w i t h  eF3xy resins and  t h i n  
s e c t i o n i n g  a l l o w e d  a c y t o l o g i c a l  o b s e r v a t i o n  of  t h e  f i l a m e n t o u s  o r g a n  
d e v e l o p e d  d u r i n g  g e r m i n a t i o n .  I t  is a parenchymat.ous o r g a n ,  d e v o i d  Of 
c o n d u c t i n g  e l emen t -s ,  w i t h  g r o u p s  of p r i m a r y  meristematic c e l l s  a t  i+.s 
t i p .  o f  
t h e  p a r a s i % e  t o  t h e  host . .  Te rmina l  meristematic cells m o d i f y  t h e i r  
o r i g i n a l  s h a p e  and form p a p i l l a e .  A f t e r  a t t -achment  to t h e  h o s t  ( a  
v e r y  r a p i d  process), a t u b e r c l e  d e v e l o p s .  The basa l  p a r t  p r o d u c e s  a 
h a u s t o r i u m  or endopt1yt.e which p e n e t r a t e s  h o s t  t.issiies w i t h o u t .  c r u s h i n g  
any  host .  c e l l s .  Very r a p i d l y ,  connec t . i ons  a r e  e s t a b l i s h e d  be tween  

T h i s  p e c u i i a r  s t r u c t u r e  p l a y s  a b a s i c  role i n  t h e  a t t a c h m e n t  



T h e s e  m o r p h o l o g i c a l ,  a n a t o m i c a l ,  h i s t o c y t - o l o g i c a l  a n d  u l t r c s t r u c t u r a l  
resu1t.s r e p r e s e n t  a b a s i c  a p p r o a c h  t h a t  w i l l  b e  expanded upon i n  
f u r t h e r  work i n  g r e a t . e r  d e t a i l  and  accuracy.  

M. Mohaned Aber ,  Univ. P i e r r e  e t  Marie C u r i e ,  P a r i s .  

Low ra tes  of G l y p h o s a t e  C o n t r o l  Dodder S e l e c t i v e l y  i n  A i f a l f a  - - - 

G l y p h o s a t e  (N-(phosphonomethy1)glycine) is u s u a l l y  a p p l i e d  a t  r akes  of 
0 . 5  t.0 3 kg7ha to f o l i a g e  o f  g r e e n  p i a n t s  f o r  n o n s e l e c t i v e  c o n t r o l  of 
a b r o a d  r a n g e  of annua l  and p e r e n n i a l  weed s p e c i e s .  A l t h o u g h  
g l y p h o s a t e  n c r . x a l l y  . i s  n o t  a p p l i e d  f o r  s e l e c t i v e  weed c o n t r o l ,  low 
rates h a v e  been  shown t o  con t ro l  t h e  root- p a r a s i t e  Orobanche  
S e l e c t i v e l y  i n  b roadbeans  ( V i c i a  f a b a ) .  R e c e n t l y ,  it was f o u n d  t h a t  
l o w  ra tes  of g l y p h o s a t e  a l so  c o n t r o l l e d  d o d d e r  ( C u s c u t a )  s e l e c t i v e l y  
i n  a l f a l f a  (Medicago  s a t i v a )  a f t e r  it. had  become a t t a c h e d  as  a s h o o t  
paras i te  . 
A l f a l f a  was seeded i n  A p r i l  1981 i n  s o i l  c o n t a i n i n q  seed of f i e l d  
d o d d t r  ( C u s c u t - a  c a m p e s t r i s )  and l a r g e s e e d  dodde r  (ti  i n d e c o r a )  . I n  
e a r l y  J u l y ,  when d o d d e r  was a t t a c h e d  t o  t h e  a l f a l f a ,  h a y  was h a r v e s t e d  

- 
from t h e  a r e a .  Dodder r e m a i n i n g  on t h e  a l f a l f a  s t u b b l e  g rew and  
r e i n f e s t e d  t.he a l f a l f a  r e g r o w t h ,  I n  l a t e  J u l y ,  when d o d d e r  was 
growinq  v i g o r o u s l y ,  had  s h o o t s  20 t o  6G c m  l o n g  and had begun t o  form 
b u d s ,  g l y p h o s a t e  a t  0 . 0 7 5  t o  0 . 6  kg/ha was a p p l i e d  i n  wa te r  at. 860 
L/ha.  

One week a f t - e r  a g p l i c a t i o n ,  c u r t a i l e d  Urowth, r educe?  d i a r + t e r  of  n e w  
stems and t - e n s r i l s ,  and p r o g r e s s i v e  n e c r o s i s  were ev i aen ' l  in d o 2 d e r  
t r e a t e d  w i t h  a i l  r a t e s  o f  g l y p h o s a t e .  The  lcwest r a t e  a p s i i e d ,  0 . 0 7 5  
kg /ha ,  caused almost no v i s i b l e  syrnptoms i n  t h e  a l f a l f a .  S t u n t e d  
g rowth  and smal l  l e a v e s  were e v i d e n t .  i n  a l f a l f a  t r e a t ed  w i t h  h i g h e r  
r a t e s  of g l y p h o s a t e .  The i n j u r y  i n c r e a s e d  as  t h e  r a t e  of g l y p h o s a t e  
increased.  

Al though  g1yphosar .e  k i l l e d  e s s e n k i a l l y  a l l  e x t e r n a l  d o d d e r ,  some 
embedded h a u s t . o r i a  and r e m n a n t s  cf t . w i n d e d  t . e n d r i l s  s u r v i v e d .  A 
l i m i t e d  a m o u n t  of normal and abnormal  f l o w e r s  a n d  abnorrnai stems 
deve loped  froni t h i s  s u r v i v i n g  t i s s u e  l a t e  i n  the s e a s o n .  P l o t s  of 
a l f a l f a  t.reated w i t h  . g l y p h o s a t e  at. 0 . 0 7 5  kg/ha remained g r e e n  a n d  
v i g o r o u s ,  w h e r e a s  unt reaked p1ant . s  became y e l l o w  from the d e n s e  



At. t.he present. t.iiue, c o n t r o l  of dodder  i n  a l f a l f a  a f t e r  i t  h a s  become 
a t t a c h e d  t o  t.he host. p lan t .  i n v o l v e s  d e s t r u c t -i o n  of t h e  a l f a l f a  fO l . i age  
as w e l l  a 5  t .he dodde r .  N o  h e r b i c i d e  t r e a t m e n t s  a r e  p r e s e n t l y  
recommended f o r  c o n t r o l l i n g  d o d d e r  s e l e c t i v e l y  a f t e r  it. h a 5  become 
a t t a c h e d  to  t h e  h o s t  p lan t . .  T h e  g l y p h o s a t e  t r ea tmen t .  is  of e s p e c i a l  
interest .  b e c a u s e  i t  would fill t h e  need fo r  a t r e a t m e n t .  where  n o n e  is 
p r e s e n t . l y  a v a i l a b l e ,  and t.he e x t r e m e l y  l o w  e f f e c t i v e  r a t e s  w o u l d  make 
i t  a v e r y  i n e x p e n s i v e  t r ea tmen t . .  

J. H .  Dawson a n d  A. R. S a g h i r ,  USDA- Irrigated A g r i c u l t u r e  R e s e a r c h  
and e x t e n s i o n  C e n t e r ,  P r o s s e r ,  Washington.  

Second I n t e r n a t i o n a l  S t r i g a  Workshop 3-8 O c t o b e r  1 9 8 1  - c_ 

T h i s  g a t h e r i n g ,  i n  Ouagadougou, Upper Volta , was a r r a n g e d  by Dr K V 
Ramaiah of The I n s t i t u t e  f o r  Crop Resea rch  i n  t h e  Semi-Arid T r o p i c s  
( I C R X S A T )  and s u p p o r t e d  f i n a n c i a l l y  by I n t e r n a t i o n a l  Development  
Research C e n t r e  ( I D R C )  as a sequel  t o  t h a t  h e l d  i n  Khartoum i n  1978 .  
T h e r e  were o n l y  a b o u t  25 w o r k e r s  from A f r i c a ,  I n d i a ,  Europe a n d  USA 
b u t  t h e r e  was v a l u a b l e  exchange  of r e s u l t s  and i d e a s .  Much o f  t h e  
d i s c u s s i o n  i n e v i t a b l y  r e v o l v e d  a round  t-he deve lopmen t  of r e s i s t a n t  
sorghum a n d  millet .  v a r i e t i e s  and  t h i s  is t h e  o n l y  aspect  to be 
c u r r e n t l y  r e c e i v i n g  s u b s t a n t i a l  s u p p o r t .  The work o f  ICRISAT i n  
c o l l a b o r a t i o n  w i t h  many l oca l  w o r k e r s  i n  Afr ica  and  I n d i a  i s  l e a d i n g  
to  c learer  i d e a s  on t h e  best s o u r c e s  of r e s i s t a n c e  t o  u s e  i n  b r e e d i n g  
work and some rea l  p r o g r e s s  h a s  been  made i n  se lect ion and  b r e e d i n g  of 
v a r i e t i e s  w i t h  u s e f u l  r e s i s t a n c e ,  combined w i t h  improved ag ronomic  and 
q u a l i t y  c h a r a c t e r s .  R e l a t e d  work a t  Weed R e s e a r c h  O r g a n i z a t i o n  (WRO) 
i n  England  is h e l p i n g  to  c l a r i f y  resist-ance mechanism and  f a c t o r s  
i n f l u e n c i n g  r e s i s t a n c e ,  p a r t i c u l a r l y  d r o u g h t  stress and  n i t r o g e n .  
T h e r e  was v a l u a b l e  d i s c u s s i o n  i n  t rue  ttworkshop" s e s s i o n s  on  r e s e a r c h  
t e c h n i q u e s .  From t h e  USA t h e r e  was an u p d a t i n g  on t h e  e r a d i c a t i o n  
program f o r  S. asiat-ica and some p r o m i s i n g  resul ts  p r e s e n t e d  on  t h e  
s t r i g o l  a n a z g  G R 2 4  which a p p e a r s  s u p e r i o r  t o  GR7 and comparable t o  
e t h y l e n e  i n  f i e l d  tes t s .  It. was a g r e e d  t h e r e  was urgent .  n e e d  f o r  more 
s t u d y  of t h e  p o t e n t i a l  f o r  g e r m i n a t i o n  s t i m u l a n t s  i n  A f r i c a ,  
p a r t i c u l a r l y  e t h y l e n e ,  and it was p o i n t e d  o u t  t h a t  e v e n  i f  it was n o t  
a p r a c t i c a l  t r e a t m e n t  f o r  many s i t u a t i o n s  it. could b e  u s e f u l  as a 
means of c l ean inc j  p1ot.s w i t h i n  i n f e s t e d  areas and so allow more d i r e c t  
measurement .  o f  c r o p  losses d u e  t o  s t r i g a ;  i n f o r m a t i o n  b a d l y  needed  as 
a means of p e r s u a d i n g  donor  o r g a n i z a t i o n s  t.o i n v e s t  more i n  S t r i g a  
research. 

Very l i t t l e  agronomic research on  S t . r i g a  was r e p o r t e d  but. t - h e r e  were 
w i d e  r a n g i n g  d i s c u s s i o n s  of a l l  p o s s i b l e  a p p r o a c h e s  and  agreement .  o n  
t h e  need  fo r  good l o n g  term s t u d i e s  on  t.he b e h a v i o r  of S t - r i g a  s e e d  



A n u m b e r  of g e n e r a l  recommendat.ioi.1s were a g r e e d  i n c l u d i n g  one to t . he  
Food and A g r i c u l t . u r e  O r g a n i z a t i o n  ( F A O )  of t h e  U r ! j t . e ( !  N i l + i c ? n S  t.0 
i n c l u d e  S t . r i y a  a s  a major t o p i c  i n  t h e  S a h e l  Crop Pest Ma! agernent 
project a n d a n o t h e r  to  US Agency f o r  I n t e r n a t i o n a l  Devciopmcnt ( K C D )  
to implement. t h e  S t r i y a  r e s e a r c h  p r o j e c t .  which h a d  regce:it.iy b e e n  
f o r n u l a t e d  and a g r e e d  l'n p r i n c i p l e .  

One  d a y  was d e v o t e d  t o  f i e l d  v i s i t s  when we saw t h e  s o r g h u n  v a r i e t y  
S R N  4 8 4 1  p e r f o r m i n g  well i n  e x p e r i m e n t s  and  f a r m e r s '  f i e l d s .  A f t - e r  
t h e  workshop t h r e e  of u s  ( C P a r k e r ,  P Mat - teson ,  L Musselman) s p e n t  a 
f u r t h e r  few d a y s  i n  t h e  field w i t h  D r  Ramaiah and  accumulated v a l u a b l e  
o b s e r v a t i o n s  or: spec imens  of i n s e c t .  p o l l i n a t o r s  and p r e d a t o r s  which 
have  been l a r g e l y  o v e r l o o k e d  i n  t.he p a s t ,  i n  p a r t i c u l a r  a b u t t e r f l y  
(P rec i s  o r i t h y a  =Junonia  0.) . The l a r v a e  a r e  known t o  be  v o r a c i o u s  
f e e d e r s  on S t r i g a  and m a n e d  g e n e r a  i n  t h e  USA and I n d o n e s i a  and  were 
o b s e r v e d .  to  behave  l i k e w i s e  i n  Upper V o l t a .  Ano the r  o b s e r v a t i o n  O f  
n o t e  was t h e  occurrence a t  s e v e r a l  s i tes  o f  Cvcnium ( s r e v i o u s l v  
Rhamphicarpa)  f i s t u l o s a  c a u s i n g  s e v e r e  damage t o  p a r t i a l l b  f l o o d e i  
r i ce .  

T d e n t i f i c a t i o n  of I n d i a n  S t . r i g a  S p e c i e s  - 

M r  a V N Reddy of t h e  Botany  Department. , Nagar juna  U n i v e r s i t y ,  
G u n t c l r ,  I n c i a  k i n d l y  s e n t  a copy  of h i s  p a p e r  " C o l l e t e r s  o n  t h e  
c o t y l e d o n s  of i n  v i t r o  r a i s e d  s e e d l i n g s  o f  w i t c h w e e d - S t r i g a  a s i a t i c a  
(L.) Kuntze"  ( C u r r e n t  S c i e n c e  49:  595- 597, 1 9 8 0 )  t o C h r i s  Pa rker  a t  
WRO. The b e h a v i o r  o f  t h e  S t r i g a  s e e d l i n g s  r e p o r t e d  i n  the  p a p e r  
i n c l u d i n g  deve iopmen t  of -dons i n  t h e  a b s e n c e  of a n y  a t t a c h m e n t  
t.0 t h e  host. seeiced r a t h e r  s t r a n g e  and t h e  i d e n t i f y  of t h e  s p e c i e s  was 
q u e r i e d .  M r  Ready had been  c o n f i d e n t .  of h i s  i d e n t i f i c a c i o n  b u t  d i d  
s e n d  seed and h e r b a r i u m  spec imens  a n d  c l o s e r  examina t l c r  of t h z s e  
conf l r rned  i r .  was i n d e e d  S. e u p h r a s i o l d e s  i=S .  a n g u s t i . f o l r a !  r a c h e r  
t::an S. a s i a t . i c a .  ~ t .  is nOt just a s p o r a d i c  p i a n t  i n  the ~ u n t u r  a r e a  
b u t  a p p a r e n t . l y  t h e  dominan t  S t r i g a  s p e c i e s  o n  sorghum i n  tha t .  
d i s t r i c t .  

- 

, -  

Fo:.lowing t.he Sorghum i n  8 0 ' s  wcr!.;sf~op, C h r i s  P a r k e r  had t h e  
o p p o r t - u n i t y  t o  make a br ief  f i e l d  v i s i t .  with D r  M J V Rao of  I C R I S A T  
t o  a v i l l a y e  where S. a s i a t i c a  had been p a r t i c u l a r l y  s e v e r e  o n  
sorghum p lan ted  d r y  b e i o r e  t h e  monsoon r a i n s  and S. d e n s i f l o r a  had 
a l s o  been  abundant.  o n  immed ia t e ly  a d j a c e n t .  f i e l d s  of- maize. A?. one 
o t .her  s i t .e  w e  o b s e r v e d  a n o t h e r  i n f e s t a t . i o n  ir ,  sorghum w h i c h  one  of US 
a t  f i r s t  t.hought. was S. a s i a t i c a  and t.he o t h e r  assumed was S. 

I n  f ac t . ,  o n  c loser  examina t -i on  i t  was S. e u p h r a s i . o i d e =  d e n s i f l o r a .  

-- 

- 
- ---- 



U l t r a s t r u c t u r a l  S t u d i e s  on S t r i g a  h e r m o n t h i c a  and S.  g e s n e r i o i d e s  - -- 

Light.  and  e l e c t - r o n  m i c r o s c o p y  h a v e  shown tha t .  t.here is no phloem i n  S ;  
h e r n o n t h i c a  o n l y  i n t e r t r a c h e i d a l  parenchyma c e l l s  between a n d  along 
t h e  xylem lifi,: be tween  h o s t  and  p a r a s i t e .  T h e s e  parenchyrria c e l l s  
cant-ain nuner9:us r i b o s o m e s ,  rough  e n 6 o p i a s m i c  r e t . i c u l u m ,  m i t o c h o n d r i a ,  
d i c t y o s o m e s  and vacuoles. The c e l l  walls are  i r r e g u l a r  and  possess 
numerous p l a s n o d e s m a t a .  On t h e  0 t h e . r  hand ,  s i e v e  e l e m e n t s  a r e  c l ea r ly  
e v i d e n t  i n  tiie h a u s t o r i u m  of S. gesner io ides  a n d  form a s h e a t h  of 
phloem a r o u n d  t h e  h a u s t o r i a l  xylem. The r e l a t i o n  of t h e  phloem t o  
t h a t  of t h e  snoot a n d  t h e  h o s t  root  h a v e  not. been s t u d i e d  i n  d e t a i l  
a l t h o u g h  I assume that- t h e r e  is c o n t i n u i t y  b a s e d  on p r e l i m i n a r y  
s t u d i e s  w i t h  t h e  l i g h t  microscope. 

. .  

A .  T. B a ,  U n i v e r s i t y  of Dakar ,  Dakar ,  S e n e g a l  

M e d i c i n a l  V a l u e  of S t r i g a  
Members o f  t h e  q e n u s  Striqa i n  IndiaTa-been used  i n  t h e  past fo r  - - - 
t h e i r  t h e r a p e u t i c  v a l u e .  I n  Ayurveda ,  S. a s i a t i c a ,  p u n g e n t  and  
b z t t - e r ,  a re  i n d i c a t e d  to improve-T-XF-appZTite and  t a s t e  and  i n  
t r e a t m e n t  05 b l o c k a g e  of % h e  w i n d p i p e  and  diseases of the b lood .  
S t r i g a  q e s n e r i o i d e s  (o r  S. e u p h r a s i o i d e s )  h a s  a u s e  i n  d i a b e t e s .  I n  
a d d i t i o n  t o  t11ese uses r e a o r d e d  i n  t.he l i t e r a t u r e ,  w e  n o t i c e d  i n  
t a i k i n q  w i t . h  some farmers f rom M a h a r a s h t r a  t h a t  S t r i s a  a r e  used  by 
them te i n c r e a s e  t h e  f e r t i l i t y  of cows a n d  b u f f a l o s ,  fi7r t r e a t n e n t  of 
d r y  coqf i ,  D - i s r e r s  o n  t h e  t o n g u e ,  and  a s  a de rxa t i c i de .  

--- - 

* -  

3.  J. Vasudeva fiao and V. L. C h i d l e y ,  ICRISAT, Hyderabad ,  I n d i a  

Symposium o n  H a u s t o r i a ,  Botan ica l  C o n g r e s s ,  Sydney,  August  1981 - 

-r P a p e r s  p r e s e n t e u  a t  t h i s  symposium i n c l u d e d  t .he following: U .  L. 
Riopel-Host.  r e c o g n i t i o n  i n  ang iospe rm root. p a r a s i t e s .  B. A .  
F i n e r a n - G r a n i i e r o u s ,  t r a c h e a r y  elements i n  h a u s t o r i a .  J .  H .  
Visscr-Host. cont .ac t  a n d  i n i t . i a l  development .  of t h e  root  p a r a s i t e .  1. 
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Kebe r -Obse rva t jons  o n  t h e  p a r a s i t i s m  Q!. A u s t r a l i a n  and  New R e a l a n d  
Mis+.lct.oes. ?,i. A. Abotl Raya-Observat . ions  o n  t h e  parasit I c' t~chav.ior 
of Thesium h i m i l e  V a h l  ( S a n t a l a c e a c ) .  I l l .  G e r m  inis f. S.on a n d  
c h l o r o p h y l l  s t a t u s .  M. A .  Abou-Raya, M ,  A ,  El- Sharkaway and A .  
EL Taife-Mode of p a r a s i t i s m  of Cis t .anche s p p .  J.  K u i ] t . - . ~ n f l o r e s c e n c e  
g e o g r a p h y  i n  L o r a n t h a c e a e .  F. A .  Onofegha ra -Mis t - l e toe  paras i t . i s i : i  i n  
West A f r i c a ,  P. B e r n h a r d t- R e p r o d u c t i v e  i s o l a t i o n  be tween  Amyema 
s p e c i e s .  For f u r t h e r  d e t a i l ,  p l e a s e  contact. P r o f .  Malcolm C a l d e r ,  
School of Botany ,  U n i v e r s i t y  of Melbourne ,  P a r k v i l l e ,  V i c to r i a ,  
Aus t - ra l i a  3052. 

liemi-paras it.^^: p i d n t . s ,  a s  i n t l t i ~ . ~ r , ~ * e t l  b y  the 110>2t . ! I .  c .  
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s e n d  s u g g e s t . i o n s  f o r  i ts  c o n t . i n u e d  e x i s t - e n c e  a s  w e l l  a s  a n y  rnat.eria1 
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