


Abstract

Ramaiah , K.V., Parker, C. , V a s u d e v a R a o . M.J., a n d

Musse lman , L.J. 1983 . Striga ident i f icat ion a n d con t ro l

handbook. In format ion Bul let in No. 15. P a t a n c h e r u , A.P.,

India: In ternat ional C rops R e s e a r c h Inst i tute for t he

Semi -Ar id T rop i cs .

Striga is a root paras i te of m a n y f o o d c rops . It c a u s e s

ser ious y ie ld losses th roughou t the sem i -a r i d t rop ics .

T h e purpose of this bul let in is to c rea te i nc reased

awareness o f t h e n e e d t o r e d u c e s u c h losses

assoc ia ted wi th Striga in festat ions. I t desc r i bes t he

most important o f the 25 spec ies o f t he w e e d occu r r i ng

in the wor ld , their b iology, and s y m p t o m s of a t tack . I t

a lso prov ides brief in format ion abou t the opt ions for

contro l l ing the parasi te. A key is p resen ted to assist in

the ident i f icat ion o f the seven mos t d a m a g i n g spec ies

of Striga, and the text is suppo r ted by 34 i l lustrat ions in

color.
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I N T R O D U C T I O N

P lan ts o f Striga g e n u s ( S c r o p h u l a r i a c e a e ) a re g e n e r a l l y

k n o w n a s w i t c h w e e d s . T h e g e n u s i n c l u d e s a b o u t 2 5

s p e c i e s , on l y a f e w o f w h i c h a r e e c o n o m i c a l l y i m p o r -

tan t , fo r i n s t a n c e S. hermonthica, S. asiatica, S. gesne-

rioides, S. densiflora, S. euphrasioides, S. aspera, a n d S.

forbesii ( in o r d e r o f i m p o r t a n c e ) . S p e c i e s r a n g e f r o m

a l m o s t c o m p l e t e l y pa ras i t i c t o a l m o s t to ta l l y a u t o t r o -

p h i c . T h e y a t t a c k s e v e r a l f o o d c r o p s , ma in l y c e r e a l s ,

bu t a l s o s o m e b r o a d - l e a v e d c r o p s s u c h a s c o w p e a .

T h e r e i s a w i d e r a n g e o f w i ld hos t s . T h o u g h p r e c i s e c r o p

loss e s t i m a t e s a r e d i f f i cu l t t o m a k e , c o m p l e t e c r o p fa i l -

u r e s c a u s e d b y Striga h a v e b e e n r e c o r d e d , a n d o c c u r i n

m a n y r e g i o n s o f A f r i c a a n d Ind ia . C o n t r o l o f Striga c o u l d

no t o n l y i n c r e a s e f o o d p r o d u c t i o n in Striga-infested

l a n d , b u t a l s o b r i ng b a c k in to c u l t i v a t i o n l and that w a s

p r e s e n t l y a b a n d o n e d b e c a u s e o f Striga i n fes ta t i on .

U n f o r t u n a t e l y , Striga is sti l l c o n s i d e r e d as a w e e d

n u i s a n c e a n d n o t as t h e i m p o r t a n t a g r i c u l t u r a l pes t i t is.

T h o u g h f a r m e r s w h o s e p l a n t s su f fe r Striga a t t a c k r e c -

o g n i z e i t as a p r i m a r y y i e l d - r e d u c e r o f t h e i r f o o d c r o p s ,

the e x t e n t o f t h e p r o b l e m h a s s o fa r no t b e e n rea l i zed b y

r e s e a r c h a n d e x t e n s i o n a g e n c i e s a n d the i r d o n o r s . A s a 

resul t , t h e r e i s a g e n e r a l l a c k o f a w a r e n e s s o f t h e p r o b -

l e m . T h e r e i s a l s o s o m e c o n f u s i o n i n t h e i den t i f i ca t i on o f

d i f fe ren t Striga s p e c i e s . T h i s h a n d b o o k i l l us t ra tes in

c o l o r s o m e o f t he e c o n o m i c a l l y i m p o r t a n t s p e c i e s a n d

g i v e s i n f o r m a t i o n a b o u t t he i r d i s t r i bu t i on , hos t r a n g e ,

a n d c o n t r o l m e a s u r e s
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BIOLOGY

Seeds

Striga s e e d s a r e p r o d u c e d i n e n o r m o u s n u m b e r s . E a c h

s e e d c a p s u l e (F ig . 1 ) p r o d u c e s s o m e 4 0 0 - 5 0 0 s e e d s ,

a n d e a c h p lan t t h u s p r o d u c e s s e v e r a l t h o u s a n d s . T h e y

a r e g e n e r a l l y d i s p e r s e d b y w i n d , w a t e r , c a t t l e , a n d m a n .

S e e d s a r e m i n u t e , m e a s u r i n g a b o u t 0.2 x 0 .3 m m ( s e e

c e n t e r o f F ig . 2 ; fo r c o m p a r i s o n m a i z e s e e d s a r e s h o w n ,

t o p , a n d s o r g h u m s e e d s , b o t t o m : x 3 m a g n i f i c a t i o n ) . A l l

s p e c i e s o f Striga h a v e p r o m i n e n t r i d g e s on t h e s e e d

c o a t s u r f a c e t h a t c a n b e s e e n u n d e r t h e m i c r o s c o p e .

T h e p r i m a r y r i d g e s a r e g e n e r a l l y o r n a m e n t e d . S e c o n d -

a r y r i d g e s , w h i c h r u n a t v a r y i n g a n g l e s b e t w e e n p r i m a r y

r i dges , m a y l a c k o r n a m e n t a t i o n .

G e r m i n a t i o n

Striga s e e d s p o s s e s s t h e r e m a r k a b l e c a p a c i t y t o

r e m a i n v i a b l e i n t h e so i l fo r 1 5 - 2 0 y e a r s i n t h e a b s e n c e

o f a s u i t a b l e p lan t hos t . T h e s e e d s a r e u s u a l l y d o r m a n t

for a f e w m o n t h s a f te r h a r v e s t b e f o r e t h e y a c q u i r e t h e

c a p a c i t y t o g e r m i n a t e , b u t s o m e s a m p l e s h a v e b e e n

s h o w n t o g e r m i n a t e m o r e q u i c k l y t h a n o t h e r s . A f t e r t h i s

d o r m a n c y r e q u i r e m e n t i s s a t i s f i e d t h e s e e d s n e e d a 

p e r i o d o f c o n d i t i o n i n g . T h i s m a y las t s o m e 1 0 - 1 5 d a y s

u n d e r o p t i m u m m o i s t u r e a n d t e m p e r a t u r e c o n d i t i o n s

b e f o r e t h e y r e s p o n d t o a g e r m i n a t i o n s t i m u l a n t p r o -

d u c e d b y t h e y o u n g h o s t roo t . T h e s e e d s h a v e t o b e v e r y

c l o s e t o t he hos t r oo t ( w i t h i n 1 0 m m a n d p r e f e r a b l y

w i t h i n 3 - 4 m m ) t o b e s t i m u l a t e d . A t f a v o r a b l e t e m p e r a -

t u r e s o f 3 0 - 3 5 °C , s e e d g e r m i n a t i o n o c c u r s w i t h i n 2 4

h o u r s (F ig . 3 : x 2 5 ) .
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Figure 1 
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Figure 2 
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Figure 3 
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Haustor ia l ini t iat ion

T h e r e a p p e a r s t o b e c h e m o t r o p i c b e h a v i o r tha t ass i s t s

the pa ras i t e i n m a k i n g c o n t a c t w i th t he hos t root . On

c o n t a c t w i t h t he root , t he t ip o f t he rad i c l e t r a n s f o r m s

itself into a h a u s t o r i u m ( a r r o w e d in Fig. 4 ) , a p p a r e n t l y

d u e to a c h e m i c a l s e c r e t i o n f r o m the hos t root k n o w n as

the haus to r ia l in i t ia t ion fac to r .

A t t a c h m e n t

T h e rad ic le o f t h e Striga s e e d l i n g s e c r e t e s e n z y m e s that

ass is t in its p e n e t r a t i o n of t he hos t root . T h e x y l e m of t he

paras i te t h e n e s t a b l i s h e s c o n n e c t i o n s w i t h tha t o f the

host , t h u s c o m p l e t i n g t he s u c c e s s f u l e s t a b l i s h m e n t o f

the pa ras i t e on the hos t (F igs. 5 a n d 6) . C e r t a i n s p e c i e s

o f Striga c a n p r o d u c e a d v e n t i t i o u s roo ts tha t f o r m

s e c o n d a r y haus to r i a . T h u s the pa ras i t e b e c o m e s c o n -

n e c t e d to m a n y roo ts o f t he hos t w i t h i n a shor t t i m e .

Nutr i t ion

O n c e e s t a b l i s h e d , t he p a r a s i t e b e c o m e s a m e t a b o l i c

s ink for t he c a r b o h y d r a t e s p r o d u c e d in t he host , t h u s

dep r i v i ng the hos t o f s o m e o f its p h o t o s y n t h a t e s . T h e

ef fect o f Striga on t he host , h o w e v e r , is m o r e t h a n jus t

the r e m o v a l o f wa te r , a s s i m i l a t e s , a n d o the r nu t r i en ts .

R e c e n t s t u d i e s a t t h e Un i ve r s i t y o f R e a d i n g , U K , h a v e

s h o w n that , as a resu l t of Striga i n f es ta t i on , g r o w t h

inh ib i tors i n t he hos t a re i n c r e a s e d a n d g r o w t h p r o m o -

ters a r e d e c r e a s e d ( s u g g e s t i n g an e x p l a n a t i o n o f t he

d a m a g i n g e f f e c t s o f Striga on t he hos t ) . Y o u n g Striga 

seed l i ngs are c o m p l e t e l y pa ras i t i c on t h e hos t w h i l e

they a re s u b t e r r a n e a n a n d , a t th is s t a g e , c a u s e m a x i -

m u m d a m a g e t o t he host . O n e m e r g e n c e f r o m the

g r o u n d they d e v e l o p g r e e n l e a v e s (F ig. 7 ) tha t p r o d u c e

the i r o w n p h o t o s y n t h a t e s . H o w e v e r , t h e r e i s a c o n -
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Figure 4 
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Figure 5 a: S o r g h u m root b: Striga init ial

c: Striga h a u s t o r i u m
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Figure 6 a: Striga leaf init ial b: Sub te r ranean Striga 
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Figure 7 
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t i nued f low o f c a r b o h y d r a t e s , wa te r , a n d m i n e r a l s f r o m

the host .

Life cyc le

Af ter g e r m i n a t i o n a n d a t t a c h m e n t , Striga t akes a f ew

w e e k s t o e m e r g e , d e p e n d i n g u p o n the d e p t h o f t he s e e d

in t he soi l . A f te r e m e r g e n c e , i t t a k e s a b o u t 4 - 1 0 w e e k s

to c o m p l e t e its l ife c y c l e . T h u s , 2 - 4 m o n t h s a re requ i red

f r o m g e r m i n a t i o n to s e e d - s e t t i n g . I t i s o f ten o b s e r v e d

that Striga c a n c o m p l e t e its l ife c y c l e on the c r o p s t u b -

ble af ter t he ha rves t o f t he host .
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STRIGA S P E C I E S

T h e e c o n o m i c a l l y impor tan t Striga s p e c i e s a re all a n n u -

als. T h e g e n u s i s c h a r a c t e r i z e d by o p p o s i t e l eaves a n d

i r regular f l owers w i th a p r o n o u n c e d b e n d in t he co ro l l a

t u b e (see K e y to the m a i n Striga s p e c i e s , pp . 2 6 - 2 7 ) .

1. Striga asiatica (L.) K u n t z e ( = S. lutea L o u r .

= S. hirsuta B e n t h . = S. coccinea B e n t h . )

S. asiatica is a se l f -po l l i na ted s p e c i e s w i th e s t a b l i s h e d

m o r p h o l o g i c a l d i f f e r e n c e s a m o n g s t ra ins ( m o r p h o -

types) p resen t in d i f ferent g e o g r a p h i c a l r e g i o n s o f t h e

s e m i - a r i d t rop ics . In India, i t is usua l l y w h i t e - f l o w e r e d

(Fig. 8) . In I ndones ia seve ra l d i s t i nc t f o r m s h a v e b e e n

o b s e r v e d , i nc l ud ing o n e w i th p a l e - p i n k f l o w e r s (F ig. 9 )

and ano the r w i th ye l l ow f l o w e r s (F ig. 10) . A y e l l o w -

f l o w e r e d var ian t w a s a l so f o u n d in N o r t h Ca ro l i na i n t he

USA, U p p e r Vo l ta (Wes t A f r i ca ) , a n d in S o u t h A f r i ca . In

S o u t h A f r i c a the s p e c i e s h a s b r igh t red f l o w e r s w i th a 

ye l l ow c o l o r on t he u n d e r s u r f a c e o f t he c o r o l l a (F ig . 11)

a n d , in the USA, a d e e p red f l owe r (F ig. 12) .

D i s t i n g u i s h i n g f e a t u r e s . P lan ts o f th is s p e c i e s are

e x t r e m e l y var iab le , s l e n d e r e r e c t he rbs , s c a b r i d -

p u b e s c e n t o r a l m o s t g l a b r o u s , w i th g l a n d u l a r p u b e s -

cent buds . C a l y x - l o b e s subu la te , c a l y x d is t inc t ly

1 0 - r i b b e d , usua l l y h i sp id ; co ro l l a t u b e u p t o 1 0 m m long,

g landu la r p u b e s c e n t , a n d co ro l l a 5 - 1 0 m m d iame te r ;

b rac ts l i n e a r - l a n c e o l a t e , a b o u t 5 mm long .

Dis t r ibu t ion . I t is w i d e s p r e a d in t he s e m i - a r i d t r op i ca l

reg ions o f As ia , s o u t h e r n A f r i c a ( f r o m L a k e V ic to r ia in

T a n z a n i a to Sou th A f r i ca ) , a n d is a l so e s t a b l i s h e d in

Nor th a n d S o u t h Ca ro l i na , U S A . Add i t i ona l l y , i t h a s b e e n

r e c o r d e d f r o m n o r t h e r n t rop i ca l A f r i ca , but rare ly as an

agr i cu l tu ra l p r o b l e m .
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Figure 8 
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Figure 9 
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Figure 10 
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Figure 11 
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Figure 12 
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H o s t r a n g e . A l m o s t al l c e r e a l c r o p s : s o r g h u m , pea r l

mi l le t , m a i z e , f i nge r a n d fox ta i l mi l le t , a n d u p l a n d r i ce ;

a l so s u g a r c a n e , Paspalum, a n d g r a s s w e e d s — f o r

e x a m p l e Digitaria sanguinalis. 

H o s t s p e c i f i c i t y . S o r g h u m - a n d m i l l e t - s p e c i f i c s t r a i ns

of S. asiatica h a v e b e e n r e p o r t e d f r o m Ind ia .

2. Striga hermonthica (De l . ) B e n t h . ( = S.

senegalensis B e n t h . )

S. hermonthica (F ig . 13) is a c r o s s - p o l l i n a t e d s p e c i e s .

Po l l i na t ion i s e f f e c t e d by i n s e c t s , i n c l u d i n g bu t t e r f l i es

(F ig. 14) a n d m o t h s that s u c k n e c t a r f r o m t h e b a s e o f t h e

long c o r o l l a t u b e . B e e - f l i e s ( B o m b y l i i d s ) a r e o f ten f o u n d

v is i t ing t he f l o w e r s t o f e e d o n p o l l e n , bu t m a y no t b e

e f fec t i ve po l l i na to rs . L o n g - t o n g u e d l e p i d o p t e r a n s a r e

c o n s i d e r e d a s t he m o s t l ike ly po l l i na to r s . C r o s s -

po l l i na t i on resu l t s in a c o n t i n u o u s v a r i a t i o n in th is s p e -

c i e s w h e r e a s , in S. asiatica, t h e s p o n t a n e o u s m u t a t i o n s

m a y be f i xed by s e l f - p o l l i n a t i o n . In S. hermonthica w i d e

va r i a t i on h a s b e e n r e c o r d e d for p lan t t y p e , c o r o l l a

s h a p e , s ize, a n d c o l o r (F ig . 15) . W h i t e - f l o w e r e d p lan t s

a re o c c a s i o n a l l y s e e n a t ve ry l ow f r e q u e n c y . T h e y a r e

p r o b a b l y s p o n t a n e o u s r e c e s s i v e m u t a n t s .

D i s t i n g u i s h i n g f e a t u r e s . E rec t h e r b r e a c h i n g a he igh t

o f 0.5 m; f l o w e r s b r igh t p ink; c a l y x d i s t i nc t l y f i v e - r i b b e d ;

co ro l l a t u b e 1 1 - 1 7 m m i n l e n g t h , b e n d i n g c h a r -

a c t e r i s t i c a l l y a t an a n g l e i m m e d i a t e l y o v e r t h e t ip o f t h e

ca lyx .

D i s t r i b u t i o n . W i d e s p r e a d i n t he s e m i - a r i d z o n e s o f

n o r t h e r n t r o p i c a l A f r i c a f r o m 5°S u p t o 2 0 °N la t i t ude .

F r o m e a s t to w e s t i t i s d i s t r i b u t e d a c r o s s t he w i d t h o f

A f r i c a . I t i s no t r e p o r t e d f r o m o t h e r p l a c e s in t h e w o r l d ,

e x c e p t t he s o u t h w e s t A r a b i a n p e n i n s u l a .
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Figure 13 
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Figure 14 
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Figure 15 

Host range . S o r g h u m (F ig. 16) , pear l mi l let (Fig. 17),

maize, up land r ice, f inger mi l let , s u g a r c a n e , a n d seve ra l

w i ld g rasses in fa l low lands a n d f ie ld b u n d s .

Host speci f ic i ty . A t least t w o c r o p - s p e c i f i c s t ra ins

exist in W e s t A f r i ca . O n e is spec i f i c to pear l mi l let in the

dr ier zone nor th of lat i tude 13°N, w h e r e i t d o e s not

parasi t ize s o r g h u m (Fig. 18) . T h e s e c o n d st ra in f o u n d in

the nor th S u d a n i a n zone , a r o u n d la t i tude 12°N, a t t acks

s o r g h u m but not pear l mi l let . Maize, however , a p p e a r s

to be genera l l y suscep t i b l e to th is spec ies .

3. Striga densiflora B e n t h .

Striga densiflora is re lat ive ly less impor tan t as a spec ies

c o m p a r e d wi th S. aslatica a n d S. hermonthica, and is

of ten m is taken for t he w h i t e - f l o w e r e d S. asiatica. S.

densiflora f o u n d on g rasses is shor t (up to 0.2 m) , wh i l e

on s o r g h u m and ma ize i t c a n r e a c h a he igh t of up to 1 m.
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Figure 16 
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Figure 17 

25



Key to the main Striga species

1a.

1b.

2a.

2 b 

3a.

3 b.

4a.

4b.

5a.

5b.

6a.

6b.

Ca lyx ribs 5 2 

L e a v e s sca le - l i ke ; rarely e x c e e d i n g 5 mm in length .

Coro l la va r iab le in co lor : w h i t e / m a u v e / p i n k /

purp le , 3 - 5 m m a c r o s s ; d e n s e l y b r a n c h e d para -

site on c o w p e a but usua l l y less b r a n c h e d f o r m s on

other hosts ....... S. gesnerioides 

Leaves green, 20-60 mm long: .......................................................................................... 3 

Coro l la wh i te , 3 - 1 0 m m ac ross ; an the rs b lu i sh -

b lack; p lants sparse ly b r a n c h e d , d ry ing b lu ish S. densiflora 

Coro l la p i n k / m a u v e , 8 - 1 5 mm a c r o s s 4 

Coro l la tube about equa l to ca l yx in length ( ca 10

m m ) bent immed ia te l y a b o v e ca lyx ; b rac teo le

2 - 3 mm w ide S. hermonthica 

Coro l la tube 8 - 1 0 mm long, d is t inc t ly longer t han

C a l y x r ibs 10 or m o r e , but n e v e r m o r e t h a n 5 

e x t e n d i n g t o t i ps o f c a l y x l o b e s , r e m a i n d e r

s t o p p i n g a t t h e s i n u s ; c o r o l l a 5 - 1 0 mm a c r o s s ;

Ca lyx r ibs 15, th ree mee t i ng at the tip of e a c h ca lyx

lobe 6 

L e a v e s nar rowly l anceo la te , 3 - 8 m m w i d e w i thou t

teeth; coro l la whi te , 5 - 1 0 mm a c r o s s ; s e e d s 0.5

mm long S. euphrasioides 

Leaves broad ly l anceo la te 1 0 - 1 5 m m w ide , coa rse l y

t o o t h e d ; c o r o l l a s a l m o n - p i n k ( r a r e l y y e l l o w ) ,

26 27



28



D i s t i n g u i s h i n g f e a t u r e s . Robus t , l i tt le b r a n c h e d , a n d

e r e c t h e r b ; ae r ia l par ts p ro fuse l y ha i ry , g r e e n o r purp le ,

t u rn i ng da rk b lue on d r y i n g ; f l o w e r s d e n s e l y a r r a n g e d o n

the i n f l o r e s c e n c e ( h e n c e the n a m e densiflora); f l o w e r s

br ight wh i t e ; c a l y x f i v e - r i b b e d (un l i ke S. asiatica that has

10 r ibs) . A n o t h e r d i s t i n g u i s h i n g f ea tu re i s t he an the r

co lor , w h i c h is c r e a m y wh i t e in S. asiatica a n d da rk b lue

in S. densiflora. S e e d s a re s im i la r in s ize to S. asiatica 

but u s u a l l y a r e d a r k e r b r o w n w i t h t h e n a r r o w e n d b lunt

ra ther t h a n po in ted . F igu re 19 s h o w s a c o m p a r i s o n

b e t w e e n p lan ts of S. densiflora (on t he left) , a n d S.

asiatica ( r ight) .

D i s t r i b u t i o n . S. asiatica a n d S. densiflora a r e f o u n d

t o g e t h e r in s o m e par t s o f Ind ia . M i x e d p o p u l a t i o n s o f t he

t w o s p e c i e s a re o f ten s e e n i n s o r g h u m f ie lds i n M a h a -

rash t ra , K a r n a t a k a , a n d G u j a r a t s t a tes in India. In o the r

par ts of Ind ia S. densiflora is f o u n d on wi ld g r a s s e s .

H o s t r a n g e . S o r g h u m , m a i z e , m i l l e ts , a n d w i ld g r a s s e s .

4. Striga euphrasioides B e n t h . ( = S. angustifo-

lia ( D o n ) S a l d h a n a )

S. euphrasioides is less pa ras i t i c t h a n the p rev ious l y

d e s c r i b e d s p e c i e s , b e i n g c a p a b l e o f g e r m i n a t i o n a n d

poss ib l y e v e n o f g r o w i n g to an a d v a n c e d s tage in t he

a b s e n c e o f t he hos t ( t h o u g h t he re i s d i s a g r e e m e n t on

th is) .

D i s t i n g u i s h i n g f e a t u r e s . Sma l l e rec t h e r b r e a c h i n g a 

m a x i m u m he igh t o f 0 .45 m; wh i t e f l o w e r s in long lax

t e r m i n a l s p i k e s (see Fig. 2 0 , cen te r ; on t he left, S . as ia -

tica; r ight , S. densiflora); c a l y x 1 5 - 1 7 r i b b e d , un l i ke o the r

s p e c i e s ; c a p s u l e wa l l s m u c h s t ronger ; c a l y x r e m a i n s

w i th t h e sp i ke for a c o n s i d e r a b l e t i m e af ter s e e d d isper -

sa l . S e e d s a r e d is t i nc t l y la rger (0.3 x 0.5 m m ) w i th m o r e

e l a b o r a t e s c u l p t u r i n g .
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Figure 19 
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Dis t r ibu t ion . Ind ia and Bu rma .

Host range . S o r g h u m , maize, s u g a r c a n e , up land r ice,

and g rass w e e d s .

Figure 20 
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5. Striga aspera (Wi l ld . ) B e n t h . (= Euphrasia 

aspera Wi l ld . )

Dist inguishing features. It is s imi lar to S. hermonthica 

except that i t is smal ler , the major d is t ingu ish ing c h a r -

acter is t ic be ing that the coro l la tube has g landu la r hairs

and ex tends beyond the t ip of the ca lyx before i t c h a r a c -

ter ist ical ly bends, w h e r e a s that of S. hermonthica is f ree

f rom g lands and the coro l la tube b e n d s abrup t l y over

the ca lyx tip (see Fig. 2 1 , r ight; on the left, S.

hermonthica).

Distr ibut ion. Th roughou t Wes t A f r i ca and S u d a n .

Host range. Up land r ice, and wi ld g rasses . A lso , o c c a -

s ional ly obse rved on ma ize , s o r g h u m , and s u g a r c a n e .

However , i t is rarely an e c o n o m i c p rob lem.

6. Striga gesnerioides (Wi l ld . ) V a t k e ( = S. oro-

banchoides Ben th . )

S. gesnerioides is a lmost comp le te l y paras i t ic , a n d c o n -

ta ins less ch lo rophy l l than o ther spec ies .

Dist inguishing features. D is t inct ly d i f ferent f r om

other spec ies . A large n u m b e r of shor t b r a n c h e s ar ise

f rom the g round level ; c o m p a c t (Fig. 22) ; g r o w s to a 

height of 0.15 m; leaves sca le - l i ke ; f o rms a very large

haus to r ium wi th the host root, un l ike o ther s p e c i e s (see

Fig. 23 that s h o w s a S. gesnerioides h a u s t o r i u m ,

a r r o w e d right, a t t a c h e d to a c o w p e a root on the left);

spec i es s h o w s var ia t ion in f lower size a n d co lor : f l owers

usual ly b lu ish, pink, purp le , or c r e a m y whi te .

Distr ibut ion. From C a p e Ve rde Is lands t h rough tropi-

ca l and sou the rn A f r i ca and t h rough the A r a b i a n pen in -

sula and wes te rn a n d sou the rn India. A l s o f o u n d in

Flor ida in the USA.
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Figure 21 
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Figure 22 
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Host range . C o w p e a , t o b a c c o , Euphorbia, hai ry ind igo

(Indigofera hirsuta) (Fig. 24) , Jacquemontia tamnifolia, 

and other w e e d y C o n v o l v u l a c e a e , and the w e e d y

legume Tephrosia pedicellata. A w i d e range of other

hosts are repor ted .

Host specif ic i ty. T h e f o r m s paras i t iz ing c o w p e a ,

t o b a c c o , indigo, a n d Tephrosia have e a c h b e e n s h o w n

to be spec i f i c to t hese hosts .

7. Striga forbesii B e n t h .

I t is rarely an e c o n o m i c p rob lem.

D i s t i n g u i s h i n g f e a t u r e s . E rec t , s i m p l e o r l i t t le -

b ranched herb g row ing to a he ight of abou t 0.5 m;

f lowers pink (Fig. 25) , scar le t , o r ye l low, 1 0 - 2 0 mm

diameter ; coro l la tube 2 0 - 2 5 m m long, sparse ly pubes -

cent . Th is spec ies c a n be d is t ingu ished f rom S. her-

monthica by the p r e s e n c e of t w o f l owers only o p e n on

e a c h in f l o rescence , t he s a l m o n - p i n k c o l o r e d coro l la ,

and lobed leaves.

Distr ibut ion. Th roughou t Wes t a n d East A f r i ca , Sou th

Af r i ca and M a d a g a s c a r .

Host range . Maize, s o r g h u m , r ice, and Setaria 

sphacelata.

SYMPTOMS OF STRIGA ATTACK

In seve re in festa t ions s y m p t o m s of Striga a t tack gene r -

ally b e c o m e obse rvab le e v e n before t he Striga e m e r g e s

f rom the soi l . Bo th S. asiatica a n d S. hermonthica c a u s e

stunt ing of the host shoo t and fa i lure of pan i c l e f o r m a -
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Figure 24 
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Figure 25 
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t i on , but o the r s y m p t o m s are d i f ferent for the two spe -

c ies . S. asiatica a t tack i nduces s y m p t o m s s imi lar to

those i n d u c e d by d rough t - l i ke leaf wi l t ing (Figs. 26 and

27) a n d leaf rol l ing, even t hough the soi l is sa tu ra ted

wi th mo is tu re . S. hermonthica does not genera l l y c a u s e

drough t s y m p t o m s but does c a u s e ch lo ro t i c les ions

(Fig. 28) . T h e s e m a y not a l w a y s be c lea r a n d are qui te

o f ten c o n f u s e d wi th leaf d i seases . Striga m a y c o m -

pletely des t roy the host i f d rough t o c c u r s b e c a u s e

drough t a d d s to the wa te r s t ress a l ready c r e a t e d by

Striga. Striga a t tack c a n be very se r ious on mi l lets

b e c a u s e mi l le ts are genera l l y g r o w n on l ighter soi ls

under low a n d er ra t ic ra infa l l , and the a t tack c a n lead to

a c o m p l e t e loss of y ie ld. S o r g h u m m a y a lso be bad ly

a t t acked on l ighter soi ls w i th low rainfal l (Fig. 29) , but

s h o w less d a m a g e in h igh- ra in fa l l a reas , p robab ly

b e c a u s e of h igh soi l fert i l i ty and mo is tu re that favor

g o o d c r o p g row th and a lso d i s c o u r a g e Striga. S. gesne-

rioides c a n be a very se r ious paras i te of c o w p e a , c a u s -

ing ch lo ros is and t hen s e v e r e wi l t ing and co l lapse under

d rough t s t ress, very of ten lead ing to c o m p l e t e c rop

fa i lure.

CONTROL MEASURES

No s ing le con t ro l m e a s u r e cu r ren t l y ava i lab le c a n pro-

v ide c o m p l e t e con t ro l , a n d m a n y o f t hose l isted be low

have l imi ted app l icab i l i t y on sma l l fa rms . T h e ident i f ica-

t ion , b reed ing , a n d d is t r ibu t ion o f res is tant var ie t ies are

by far t he mos t impor tan t r e s e a r c h a n d deve lopmen ta l

ac t iv i t ies r e c o m m e n d e d , but other a g r o n o m i c con t ro l

m e a s u r e s shou ld be exp lo i ted w h e r e v e r feas ib le .
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Figure 26 
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Figure 27 
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Figure 28 
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Res i s t an t c u l t i v a r s

T h e b reed ing of cu l t i vars that are not paras i t ized, or are

only l ightly paras i t i zed by Striga, o f fers a p rac t i ca l c o n -

trol m e a s u r e . A f ew res is tant cu l t i va rs of s o r g h u m have

a l ready b e e n ident i f ied . N -13 f r o m India, a n d F ramida

(Fig. 30) f r om Sou th A f r i ca , for e x a m p l e , have g o o d

levels o f res i s tance . O the r use fu l cu l t i va rs inc lude SPV

103, an i m p r o v e d cu l t i va r f r o m Ind ia , a n d IS 9 8 3 0 , a 

low-s t imu lan t var ie ty f r o m S u d a n . T o l e r a n c e ( c a p a c i t y

to y ie ld wel l in sp i te of a h igh Striga in fes ta t ion) has been

exh ib i ted by seve ra l l oca l a n d i m p r o v e d cu l t i va rs o f

s o r g h u m . Very little i n fo rma t ion is ava i l ab le on b reed ing

for r es i s tance to Striga in ma ize , pear l mi l let , a n d c o w -

pea. Howeve r , p re l im inary resu l ts i nd i ca te that the re is

gene t i c var iab i l i ty for host p lant r e s i s t a n c e in pear l

mil let, and that Se re re 2 A - 9 is less suscep t i b l e . Host

res i s tance to Striga is not be l i eved to exist in ma ize

b e c a u s e i t is not na t ive to A f r i ca . In p re l im inary c o w p e a

tr ials, two var ie t ies , Suv i ta - l l ( G o r o m G o r o m loca l f r om

U p p e r Vol ta) a n d T N - 1 2 1 - 8 0 (an i m p r o v e d loca l f r o m

Niger) , h a v e exh ib i ted a sa t i s fac to ry level of r es i s tance

to S. gesnerioides. C rop var ie t ies res is tant to Striga at

spec i f i c l oca t i ons c a n be r e q u e s t e d f rom the au thors .

Striga-pulling by h a n d

I t is not p rac t i ca l to h a n d - p u l l d e n s e in fes ta t ions but

spa rse in fes ta t ions c a n be h a n d - p u l l e d be fo re Striga 

f lowers . Th is p r a c t i c e p reven ts t he p roduc t i on of Striga 

seeds . S u c h hand -pu l l i ng shou ld c o n t i n u e b e y o n d c r o p

harvest , i f n e c e s s a r y . T h e c r o p s tubb le shou ld a lso be

u p r o o t e d o r b u r n e d to p reven t the c o n t i n u e d g row th a n d

s e e d i n g of the pa ras i te .
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R o t a t i o n s

C r o p r o t a t i o n o f f e r s g o o d p o t e n t i a l c o n t r o l w h e r e v e r i t i s

p r a c t i c a b l e . R o t a t i o n w i t h t r a p c r o p s ( c r o p s t h a t g e r m i -

n a t e Striga s e e d bu t a r e n o t p a r a s i t i z e d ) s u c h a s c o t t o n ,

s u n f l o w e r , g r o u n d n u t , a n d s o m e o t h e r l e g u m e s n o t o n l y

r e d u c e s t h e Striga s e e d r e s e r v o i r i n t h e so i l b u t a l s o

i n c r e a s e s c e r e a l y i e l d s b e c a u s e o f b e n e f i c i a l r o t a t i o n

e f f e c t s . A b r e a k i n t h e c o n t i n u o u s c u l t i v a t i o n o f s o r g h u m

wi th a t r a p c r o p , e v e n fo r 1 y e a r , h a s b e e n f o u n d u s e f u l

i n r e d u c i n g Striga b u i l d - u p , b u t n o t v e r y e f f e c t i v e w h e n

i n f e s t a t i o n i s a l r e a d y s e v e r e .

N i t r o g e n f e r t i l i z e r

T h e e x a c t t i m i n g a n d f o r m o f n i t r o g e n a p p l i c a t i o n a r e

n o t c r i t i c a l , t h e e s s e n t i a l r e q u i r e m e n t b e i n g t h a t t h e

c r o p a b s o r b s i t a n d r e s p o n d s , V e r y h i g h l e v e l s a r e

n e e d e d t o s u p p r e s s Striga a l t o g e t h e r , b u t l e v e l s r e c o m -

m e n d e d fo r Striga-free c r o p s a r e l ike ly t o be h i g h l y

b e n e f i c i a l i n d e l a y i n g Striga e m e r g e n c e a n d r e d u c i n g

t h e d a m a g e c a u s e d . A n a p p l i c a t i o n o f 2 0 % u r e a a s a 

d i r e c t e d s p r a y o n e m e r g e d Striga p l a n t s c a n k i l l t h e

p l a n t s b y s c o r c h i n g a n d t h u s r e d u c e i ts s e e d

p r o d u c t i o n .

H e r b i c i d e s

N o h e r b i c i d e c a n p r o v i d e a p e r f e c t s e l e c t i v e c o n t r o l o f

Striga. B u t , w h e r e 2 , 4 - 0 c a n b e s a f e l y u s e d i n t h e c e r e a l

c r o p s , i t m a y a t l eas t pa r t i a l l y p r e v e n t e m e r g e n c e w h e n

a p p l i e d a t a b o u t t h e t i m e o f Striga g e r m i n a t i o n , o r i t m a y

k i l l e m e r g e d p a r a s i t e s w h e n a p p l i e d la te r . O t h e r h e r b i -

c i d e s s u c h a s l i n u r o n , b r o m o x y n i l , a n d a m e t r y n e h a v e

b e e n s u g g e s t e d f o r d i r e c t e d s p o t - s p r a y i n g i n m i x e d

c r o p s w h e r e i t w o u l d n o t b e s a f e t o u s e 2 , 4 - D .
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G e r m i n a t i o n s t i m u l a n t s

E t h y l e n e g a s , a n d s o m e s y n t h e t i c a n a l o g u e s o f n a t u r a l

g e r m i n a t i o n s t i m u l a n t s , c a n b e e f f e c t i v e i n t r i g g e r i n g

" s u i c i d a l " g e r m i n a t i o n o f Striga s e e d in t h e so i l . E thy -

l e n e i s b e i n g e x t e n s i v e l y u s e d i n t h e U S A , b u t t h e t e c h -

n i q u e h a s n o t y e t b e e n d e v e l o p e d fo r u s e e l s e w h e r e .

B i o c o n t r o l

P r a c t i c a l b i o c o n t r o l t e c h n i q u e s a r e y e t t o b e d e v e l o p e d ,

b u t p o t e n t i a l l y u s e f u l o r g a n i s m s i n c l u d e t h e f o l l o w i n g .

a . T h e g a l l - f o r m i n g w e e v i l ( S m i c r o n y x umbrinus) t h a t

l a y s e g g s i n t h e f l o w e r b u d s ( s e e F ig . 3 1 s h o w i n g d a m -

a g e o n S . hermonthica). T h e g r u b s (F ig . 3 2 : x 8 0 ) f e e d o n

t h e o v u l e s a n d e f f e c t i v e l y r e d u c e s e e d p r o d u c t i o n ,

s o m e t i m e s by 7 0 - 8 0 % . In S . gesnerioides, g a l l s m a y be

f o r m e d i n t h e s t e m a s w e l l .

b . T h e bu t t e r f l y Precis (= Junonia) s p e c i e s w h o s e

l a r v a e f e e d o n l e a v e s , b u d s , a n d c a p s u l e s o f m a n y

Striga s p e c i e s (F ig . 3 3 ) .

c . A r a n g e of f u n g a l d i s e a s e s , i n c l u d i n g Fusarium 

equiseti t ha t c a u s e s g i r d l i n g o f t h e s t e m a n d v a r y i n g

d e g r e e s o f d a m a g e , i n c l u d i n g t h e a b o r t i o n o f s e e d c a p -

s u l e s o r a c o m p l e t e ki l l o f y o u n g p l a n t s (F ig . 3 4 ) .

I n t e g r a t e d c o n t r o l

W h i l e a n y o f t h e a b o v e a p p r o a c h e s m a y n o t b e a d e -

q u a t e o n t h e i r o w n , c o m b i n a t i o n s o f t w o o r m o r e c o n t r o l

m e a s u r e s c a n m a k e a s i g n i f i c a n t i m p a c t .
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Figure 31 
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Figure 32 

Figure 33 
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Figure 34 
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