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SORGHUM - 1 

SORGHUM DOWNY MILDEW (Sclerospora
sorghi (Kulk) Weston and Uppal)

T h e f u n g u s Sclerospora sorghi is t he c a u s e

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

(and m a i z e ) . T h e p a t h o g e n i n v a d e s t he

g r o w i n g p o i n t s o f y o u n g p l a n t s , e i t h e r

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

a s t he l e a v e s u n f o l d t h e y s h o w v a r i o u s

t y p e s o f s y m p t o m s . T h e f i r s t f e w l e a v e s

t h a t s h o w s y m p t o m s n o r m a l l y a r e o n l y par-

t i a l l y i n f e c t e d ( t h e l o w e r p o r t i o n ) w i t h a 

l i g h t e r g r e e n o r y e l l o w c o l o r a t i o n o f t h e

i n f e c t e d p o r t i o n . A b u n d a n t d o w n y w h i t e

g r o w t h ( c o n i d i o p h o r e s and c o n i d i a ) i s p r o -

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

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

w e a t h e r ( P l a t e 1 ) . S u b s e q u e n t l e a v e s o n

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

s i v e l y more s y m p t o m s u n t i l t h e e n t i r e l e a f

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

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

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

s y m p t o m s . S u b s e q u e n t l e a v e s s h o w p r o g r e s -

s i v e l y more o f a c o m p l e t e b l e a c h i n g o f t h e

l e a f t i s s u e , s o m e t i m e s i n s t r e a k s o r s t r i p e s

( P l a t e 2 ) a n d s o m e t i m e s o v e r t h e e n t i r e l ea f

s u r f a c e ( P l a t e 3 ) . T h e s e b l e a c h e d t i s s u e s

do not s u p p o r t c o n i d i a l p r o d u c t i o n bu t be -

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

s p o r e s ( o o s p o r e s ) , l i n e a r l y a r r a n g e d b e t w e e n
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SORGHUM - 1 (Continued)

t he v e i n s . A s t he i n f e c t e d b l e a c h e d l e a v e s

m a t u r e t h e y b e c o m e n e c r o t i c a n d t h e i n t e r -

v e i n a l t i s s u e s d i s i n t e g r a t e , r e l e a s i n g t h e

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

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

d e d lea f s y m p t o m ( P l a t e 4 ) .

U n d e r hum id c o n d i t i o n s c o n i d i a f r om

s y s t e m i c a l l y i n f e c t e d l e a v e s may i n f e c t

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

w h i c h are c h l o r o t i c a t f i r s t , r e c t a n g u l a r

( u p to 1 cm long by 1 to 3 mm w i d e ) , s u p p o r t

c o n i d i a l p r o d u c t i o n o n t he under s u r f a c e ,

a n d l a t e r b e c o m e n e c r o t i c .
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SORGHUM - 2 

CRAZY T O P DOWNY MILDEW ( Sclerophthora
macrospora (Sacc.) Thirum; Shaw and Naras.)

T h e s y m p t o m s v a r y c o n s i d e r a b l y w i t h t h e

hos t c u l t i v a r . Y o u n g s o r g h u m p l a n t s may

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

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

t h i c k , s t i f f , t w i s t e d o r c u r l e d l e a v e s ( P l a t e

5 ) . Y e l l o w i n g o c c u r s l a t e r . O o s p o r e s a r e

fo rmed i n t he i n f e c t e d l e a f t i s s u e s , bu t

t he lea f s h r e d d i n g c h a r a c t e r i s t i c o f SDM

d o e s no t o c c u r w i t h t h i s d i s e a s e . I n f e c t e d

p l a n t s t i l l e r p r o f u s e l y , may no t head o r t h e

h e a d s may be ba r ren o r t h e y may s h o w

p r o l i f e r a t i o n o f t he f l o r a l s t r u c t u r e s .
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SORGHUM - 3 

L E A F B L I G H T ( Exserohilum turcicum Leo
and Sug.) ( Helminthosporium turcicum Pass.)

T h e lea f b l i g h t p a t h o g e n i s k n o w n t o c a u s e

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

p a r t i c u l a r l y w h e n t h e c r o p i s p l a n t e d i n

c o l d w e t s o i l . O n o l d e r p l a n t s t he t y p i c a l

s y m p t o m s a r e l o n g e l l i p t i c a l n e c r o t i c l e s i o n s ,

s t r a w c o l o r e d i n t he c e n t e r s w i t h d a r k

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

upon h o s t c u l t i v a r ) ( P l a t e 6 ) . U n d e r h u m i d

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

c o n i d i o p h o r e s a n d c o n i d i a c a n b e o b s e r v e d

o n t h e l e s i o n s . T h e l e s i o n s c a n b e s e v e r a l

c e n t i m e t e r s l o n g by 1 to 2 cm w i d e . Many

l e s i o n s may d e v e l o p a n d c o a l e s c e o n t h e

l e a v e s , d e s t r o y i n g l a r g e a r e a s o f lea f t i s s u e ,

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

a p p e a r a n c e .
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SORGHUM - 4 

SOOTY STRIPE (Ramulispora sorghi (E l l i s
and Everhart) Ol ive and Lefebvre)

E l o n g a t e e l l i p t i c a l l e s i o n s d e v e l o p o n t he

l e a v e s w i t h s t r a w c o l o r e d c e n t e r s o f dead

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

d e p e n d i n g o n t he h o s t c u l t i v a r . T h e m a t u r e

l e s i o n s c a n b e s e v e r a l c e n t i m e t e r s l ong a n d

1 to 2 cm w i d e . T h e l e s i o n s may c o a l e s c e

t o p r o d u c e l a r g e a r e a s o f n e c r o t i c l ea f t i s s u e .

A s t h e l e s i o n s a g e , t h e c e n t e r s d a r k e n a n d

b e c o m e g r e y i s h w h e n c o n i d i a a re p r o d u c e d

and t hen b l a c k i s h o r s o o t y a s n u m e r o u s

s m a l l b l a c k s c l e r o t i a a re p r o d u c e d ( P l a t e 7 ) .

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

b e r ubbed o f f . T h e s o o t y s t r i p e l e s i o n s a re

s o m e w h a t s i m i l a r t o t h o s e o f l ea f b l i g h t , bu t

t he p r e s e n c e o f t h e s u p e r f i c i a l s o o t y s c l e -

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

s o o t y s t r i p e . I n a d d i t i o n m a t u r e s o o t y s t r i p e

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

h a l o e s , w h i c h r e a d i l y e n a b l e s t h e i r d i s t i n c -

t i o n f r o m t h o s e o f l e a f b l i g h t .
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SORGHUM - 5 

Z O N A T E L E A F SPOT ( Gloeocercospora
sorghi Bain and Edgerton)

T h e c h a r a c t e r i s t i c z o n a t e l e a f s p o t l e s i o n s

a r e r o u g h l y c i r c u l a r (o r s e m i - c i r c u l a r i f t h e y

o r i g i n a t e n e a r t h e e d g e o f t h e l e a f ) w i t h

a l t e r n a t i n g b a n d s o f d a r k p u r p l e o r red

c o l o r a n d t a n o r s t r a w c o l o r , t o g i v e a c o n -

c e n t r i c o r z o n a t e a p p e a r a n c e ( P l a t e 8 ) .

I n i t i a l l y t h e l e s i o n s a p p e a r a s s m a l l r e d d i s h -

b r o w n w a t e r - s o a k e d s p o t s , s o m e t i m e s w i t h a 

n a r r o w g r e e n h a l o . T h e y e n l a r g e , b e c o m e

d a r k red a n d t e n d t o e l o n g a t e , i n i t i a l l y

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

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

z o n a t i o n s t o a t t a i n t h e i r c h a r a c t e r i s t i c

m a t u r e a p p e a r a n c e . U n d e r w a r m h u m i d c o n -

d i t i o n s t h e f u n g u s p r o d u c e s l a r g e p i n k i s h

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

a n d c o n i d i a ) , v i s i b l e w i t h t h e n a k e d e y e o n

a n d a r o u n d t h e n e c r o t i c a r e a s o f t h e l e s i o n s .

O n h e a v i l y i n f e c t e d l e a v e s l e s i o n s may

c o a l e s c e o v e r a l a r g e p r o p o r t i o n o f t h e lea f

s u r f a c e . B l a c k s c l e r o t i a may f o r m i n m a t u r e

l e s i o n s .
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SORGHUM - 6 

ROUGH L E A F SPOT ( Ascochyta sorghina 
Saccardo)

T h e f i r s t s y m p t o m o b s e r v e d o n lea f b l a d e s

i s a s l i g h t c h l o r o s i s , on a n d a r o u n d w h i c h

g r o u p s o f r ound b l a c k p y c n i d i a d e v e l o p .

T h e p y c n i d i a p r o t r u d e a b o v e t he lea f s u r f a c e

so tha t w h e n rubbed t hey g i v e t he lea f a 

c h a r a c t e r i s t i c a l l y rough f e e l . S u b s e q u e n t l y

t he t i s s u e s w i t h i n t he i n f e c t e d a rea b e c o m e

n e c r o t i c , and l i g h t - c o l o r e d c i r c u l a r t o o v a l

l e s i o n s w i t h d a r k e r m a r g i n s d e v e l o p . T h e

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

and are c o v e r e d w i t h t he b l a c k p y c n i d i a

( P l a t e s 9 , 10 ) . L e s i o n s may c o a l e s c e t o

fo rm la rge i r r e g u l a r n e c r o t i c a r e a s and w h o l e

l e a v e s may be k i l l e d .
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SORGHUM - 7 

RUST (Puccinia purpurea Cooke)

T h e f i r s t s y m p t o m s a r e s m a l l f l e c k s o n t h e

l o w e r l e a v e s ( p u r p l e , t a n , o r r e d , d e p e n d i n g

o n c u l t i v a r ) a n d i n r e s i s t a n t c u l t i v a r s t h e

s y m p t o m s d e v e l o p n o f u r t h e r . I n s u s c e p t i b l e

c u l t i v a r s t y p i c a l r u s t p u s t u l e s ( u r e d o s o r i )

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

w h i c h r u p t u r e t o r e l e a s e r e d d i s h p o w d e r y

m a s s e s o f u r e d o s p o r e s ( P l a t e 11) . T h e

p u s t u l e s a r e e l l i p t i c a l a n d l i e b e t w e e n a n d

p a r a l l e l w i t h t h e lea f v e i n s . I n h i g h l y s u s -

c e p t i b l e c u l t i v a r s t h e p u s t u l e s o c c u r s o

d e n s e l y t h a t a l m o s t t he e n t i r e l e a f t i s s u e

i s d e s t r o y e d ( P l a t e 1 2 ) . T e l i o s p o r e s d e v e l o p

l a t e r , s o m e t i m e s i n t h e o l d u r e d o s o r i , o r i n

t e l e u t o s o r i , w h i c h a re d a r k e r c o l o r e d a n d

l o n g e r t h a n t h e u r e d o s o r i . T h e p u s t u l e s may

a l s o o c c u r o n l e a f s h e a t h s a n d o n i n f l o r e -

s e n c e s t a l k s ( P l a t e 1 3 ) .
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SORGHUM - 8 

GREY L E A F SPOT ( Cercospora sorghi E l l i s
and Everhart)

T h e s y m p t o m s b e g i n a s s m a l l l ea f s p o t s

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

w h i c h c a n be 5 to 15 mm long by 2 to 5 mm

w i d e . T h e l e s i o n s a re t y p i c a l l y d a r k red t o

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

( P l a t e 14) a l t h o u g h i n t a n p l a n t s t hey r e m a i n

a s t r a w c o l o r . T h e l e s i o n s o c c u r on lea f

b l a d e s and s h e a t h s and a re m o s t l y i s o l a t e d ,

bu t c a n f o rm c o n t i g u o u s l y t o g i v e l ong

s t r i p e s . N e t t i n g o r b a n d i n g c a n o c c u r w i t h i n

t h e s e l e s i o n s . A g r e y i s h w h i t e b l o o m i s

p r o d u c e d o n the l e s i o n s w h e n the f u n g u s

p r o d u c e s c o n i d i o p h o r e s a n d c o n i d i a .
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SORGHUM - 9 

OVAL L E A F SPOT ( Ramulispora sorghicola 
Harris)

T h e s y m p t o m s f i r s t a p p e a r a s s m a l l w a t e r -

s o a k e d s p o t s . T h e s e d e v e l o p i n to s m a l l

r o u g h l y c i r c u l a r (2 to 4 mm in d ia ) l e s i o n s

w i t h d a r k red t o b r o w n m a r g i n s and l i g h t e r

c e n t e r s ( P l a t e 15 ) , i n w h i c h s m a l l b l a c k

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

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

a n t h r a c n o s e s y m p t o m s . T h e t w o d i s e a s e s

c a n be d i s t i n g u i s h e d w i t h t he a i d o f a hand

l e n s , f o r t h e f r u i t i n g b o d i e s o f o v a l l ea f s p o t

d o not p o s s e s s p r o t r u d i n g b l a c k s e t a e .
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SORGHUM - 10

TAR SPOT (Phyllachora sorghi v. Hohnel)

T h e c h a r a c t e r i s t i c s y m p t o m o f t a r s p o t o r

b l a c k lea f spo t i s t h e p r e s e n c e o f r o u g h l y

c i r c u l a r r a i s e d b l a c k b o d i e s ( f u n g a l s t r o m a t a )

a b o u t 1 mm in d i a , on t h e u p p e r o r l o w e r l e a f

s u r f a c e . T h e ta r s p o t s o f t e n o c c u r i n l i n e s

b e t w e e n t he v e i n s w i t h c h l o r o t i c h a l o e s

a r o u n d e a c h b l a c k s p o t ( P l a t e 1 6 ) .
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SORGHUM - 11

A N T H R A C N O S E AND RED R O T
(Colletotrichum graminicola (Cesat i ) Wilson)

T h e f u n g u s Colletotrichum graminicola c a u s -

e s b o t h a l e a f s p o t d i s e a s e ( a n t h r a c n o s e )

a n d a s t a l k ro t ( r e d ro t ) i n s o r g h u m .

T h e a n t h r a c n o s e p h a s e i s c h a r a c t e r i z e d

b y s m a l l e l l i p t i c a l t o c i r c u l a r s p o t s , u p t o

5 m m i n d i a bu t o f t e n s m a l l e r , w h i c h d e v e l o p

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

w i d e p u r p l e , r e d , o r t a n m a r g i n s ( d e p e n d i n g

o n h o s t c u l t i v a r ) . F e w o r n u m e r o u s s m a l l

b l a c k s p o t s a r e s e e n o n t h e s u r f a c e o f t h e

c e n t e r s o f t h e l e s i o n s , w h i c h a re t he f r u i t i n g

b o d i e s ( a c e r v u l i ) o f t h e c a u s a l f u n g u s . When

e x a m i n e d w i t h a h a n d l e n s s m a l l b l a c k

s p i k e s ( s e t a e ) c a n b e s e e n s t i c k i n g o u t o f

t h e a c e r v u l i . U n d e r s u i t a b l e e n v i r o n m e n t s

c r e a m y m a s s e s o f s p o r e s a r e p r o d u c e d a m o n g

t h e s e t a e . M a n y l e s i o n s may d e v e l o p c l o s e

t o g e t h e r a n d c o a l e s c e ( P l a t e 17) t o k i l l l a r g e

p o r t i o n s o f t h e l e a f . M i d - r i b i n f e c t i o n o f t e n

o c c u r s a n d i s s e e n a s e l o n g a t e - e l l i p t i c a l r e d

o r p u r p l e l e s i o n s ( P l a t e 18) o n w h i c h t h e

b l a c k a c e r v u l i c a n b e c l e a r l y s e e n .

Continued

2 5



SORGHUM - 11 (Continued)

T h e red - ro t phase may occu r i n s t a l k s

a n d / o r i n the i n f l o r e s c e n c e s and i s c h a r -

a c t e r i z e d e x t e r n a l l y by t he d e v e l o p m e n t o f

c i r c u l a r c a n k e r s , p a r t i c u l a r l y i n t he i n f l o r e s -

c e n c e . I n f e c t e d s t e m s w h e n s p l i t open s h o w

d i s c o l o r a t i o n ( d e p e n d i n g o n c u l t i v a r ) w h i c h

may be c o n t i n u o u s o v e r a l a rge a r e a , or more

g e n e r a l l y d i s c o n t i n u o u s , g i v i n g t he s t em a 

marb led a p p e a r a n c e ( P l a t e 19) . N o d a l t i s s u e

i s r a r e l y d i s c o l o r e d . S t a l k rot i s u s u a l l y

p receded by lea f a n t h r a c n o s e , a l t h o u g h i n

some i n s t a n c e s l i t t l e f o l i a r d i s e a s e i s

e v i d e n t .

2 6



19

2 7



20

2 8



SORGHUM - 12

HEAD B L I G H T ( Fusarium moniliforme 
Sheldon)

U n d e r ho t h u m i d c o n d i t i o n s t he f u n g u s

Fusarium moniliforme i n v a d e s t he t i s s u e s

o f t h e i n f l o r e s c e n c e , k i l l i n g the f l o r e t s t o

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

o f the h e a d . I f a n i n f e c t e d p a n i c l e i s s p l i t

l o n g i t u d i n a l l y , red t o b r o w n d i s c o l o r a t i o n

o f t he i n t e r n a l t i s s u e i s o b s e r v e d , w h i c h

e x t e n d s i n t o t he b r a n c h e s o f the i n f l o r e s -

c e n c e a n d e v e n i n t o t h e uppe r p o r t i o n o f t he

s t e m ( P l a t e 2 0 ) . I n s e v e r e c a s e s the p e d -

u n c l e s may b r e a k o v e r .

2 9



SORGHUM - 13

COVERED K E R N E L SMUT ( Sphacelotheca
sorghi (L ink) Clinton)

T h e i n d i v i d u a l g r a i n s a re r e p l a c e d b y smu t

s o r i w h i c h c a n be l o c a l i z e d a t a p a r t i c u l a r

par t o f t he h e a d , o r c a n o c c u r ove r t h e e n t i r e

i n f l o r e s c e n c e ( P l a t e 2 1 ) . T h e i n d i v i d u a l

s o r i a re o v a l o r c o n i c a l a n d are c o v e r e d w i t h

a t o u g h w h i t e o r c r e a m to l i g h t b r o w n s k i n

( p e r i d i u m ) w h i c h o f t e n p e r s i s t s u n b r o k e n u p

t o t h r e s h i n g . T h e s i z e , c o l o r , a n d d e g r e e

o f b r e a k a g e o f t h e s o r i v a r i e s c o n s i d e r a b l y

w i t h r a c e o f t he f u n g u s and t he s o r g h u m

c u l t i v a r .

T h e s o r i va r y i n s i z e f rom t h o s e s m a l l

e n o u g h to be h i d d e n by t h e g l u m e s , t o t h o s e

as long as 1.2 c m . A l l o r s o m e o f the h e a d s

on an i n f e c t e d p l a n t may be s m u t t e d a n d

the i n c i d e n c e o f s m u t t e d h e a d s c a n be

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

o n t he f i r s t c r o p .

3 0



21

3 1



22

3 2



SORGHUM - 14

LOOSE K E R N E L SMUT ( Sphacelotheca
cruenta (Kuhn) Potter)

P l a n t s i n f e c t e d w i t h l o o s e k e r n e l s m u t

i n v a r i a b l y f l o w e r p r e m a t u r e l y ( u p t o 2 w e e k s

e a r l i e r t h a n n o n i n f e c t e d p l a n t s ) a n d o f t e n

s h o w i n c r e a s e d t i l l e r i n g . T h e i n f l o r e s c e n c e s

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

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

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

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

t h e r a c h i s a n d b r a n c h e s o f t h e i n f l o r e s c e n c e .

A s t h e p e r i d i a ( e n c l o s i n g m e m b r a n e s ) o f t h e

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

t h e y a r e r a r e l y s e e n . A c h a r a c t e r i s t i c f e a t u r e

o f t h e s o r i , w h i c h v a r y i n l e n g t h f r o m 3 t o 1 8

m m , i s t h e s o l i d l o n g b l a c k ( o f t e n c u r v e d )

p o i n t e d c o l u m e l l a w h i c h e x t e n d s a l m o s t

t h e f u l l l e n g t h o f t h e s o r u s a n d w h i c h r e -

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

h a v e b e e n b l o w n a w a y ( P l a t e 2 2 ) . L a t e

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

h i g h e r i n c i d e n c e o f l o o s e k e r n e l s m u t .

3 3



SORGHUM - 15

LONG SMUT (Tolyposporium ehrenbergii 
(Kuhn) Patouil lard)

N o r m a l l y t he d i s e a s e i s r e s t r i c t e d to a 

r e l a t i v e l y s m a l l p r o p o r t i o n o f t h e f l o r e t s

w h i c h are s c a t t e r e d on a h e a d , i n d i c a t i n g

the p r o b a b l e i n f e c t i o n b y w i n d - b o r n e i n o c -

u l u m a f t e r head e m e r g e n c e . T h e s o r i o r

spo re s a c s are c y l i n d r i c a l , e l o n g a t e , u s u a l l y

s l i g h t l y c u r v e d w i t h a r e l a t i v e l y t h i c k

c r e a m y - b r o w n c o v e r i n g m e m b r a n e ( p e r i d i u m )

( P l a t e 2 3 ) . T h e p e r i d i u m n o r m a l l y s p l i t s ,

b e g i n n i n g a t t h e a p e x , t o r e v e a l t he b l a c k

m a s s o f s p o r e s a m o n g w h i c h a re f o u n d

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

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

T h e s o r i a re c o n s i d e r a b l y l onge r and w i d e r

t h a n t h o s e o f c o v e r e d k e r n e l s m u t .

3 4



23

3 5



3 6



SORGHUM - 16

H E A D SMUT (Sphacelotheca reiliana (Kuhn)
Clinton)

T h e h e a d i s e i t h e r c o m p l e t e l y ( P l a t e 24 ) o r

p a r t i a l l y ( P l a t e 25) r e p l a c e d by a l a r g e

w h i t i s h g a l l . T h e g a l l s a r e a t f i r s t c o v e r e d

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

w h i c h r u p t u r e s , o f t e n b e f o r e t h e h e a d

e m e r g e s f r o m t h e b o o t , t o e x p o s e a m a s s o f

b r o w n - b l a c k p o w d e r ( s m u t s p o r e s ) a m o n g

w h i c h a r e e m b e d d e d l o n g t h i n d a r k - c o l o r e d

f i l a m e n t s w h i c h a r e t he v a s c u l a r b u n d l e s

o f t h e i n f e c t e d h e a d . T h e s p o r e s a r e b l o w n

a w a y , e x p o s i n g t h e d a r k f i l a m e n t s ( P l a t e

2 6 ) . T h e i n f e c t e d h e a d s o r p o r t i o n s o f h e a d s

a r e c o m p l e t e l y d e s t r o y e d , s o head smu t i s

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

s m u t s i n w h i c h i n d i v i d u a l f l o r e t s a r e i n f e c -

t e d . O n r a r e o c c a s i o n s s o r i may a l s o d e v e l o p

o n t h e l e a v e s .

3 7



SORGHUM - 17

ERGOT (Sphacelia sorghi McRae)

T h e f i r s t s y m p t o m o f s o r g h u m e r g o t ( c o m -

m o n l y k n o w n a s s u g a r y d i s e a s e ) i s t h e

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

dew) f r om i n f e c t e d f l o r e t s . O f t e n t he h o n e y -

d e w i s c o l o n i z e d by Cerebella s p . , w h i c h ,

i f the e x u d a t e i s p l e n t i f u l , g i v e s the head

a b l a c k e n e d a p p e a r a n c e ( P l a t e 2 7 ) . U n d e r

f a v o r a b l e c o n d i t i o n s l o n g ( 1 t o 2 c m ) , s t r a i g h t

o r c u r v e d , c r e a m t o l i g h t b r o w n , ha rd

s c l e r o t i a d e v e l o p ( P l a t e 2 8 ) . C o l o n i z a t i o n

of t he h o n e y d e w by Cerebella s p . and o t h e r

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

t i a l d e v e l o p m e n t .

3 8



27

28

3 9



29

30

4 0



SORGHUM - 18

C H A R C O A L ROT ( Macrophomina phaseolina 
(Tass i ) Goid)

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

ro t i n s o r g h u m a re l o d g i n g ( P l a t e 29) a n d

poo r g r a i n f i l l i n g . T h e s c l e r o t i a l s t a g e o f

t h e c a u s a l f u n g u s ( S c l e r o t i u m bataticola 

T a u b . ) i n v a d e s t he c r o w n v i a t h e r o o t s a n d

t h e n p r o c e e d s t o c o l o n i z e a n d d i s o r g a n i z e

t h e c o r t i c a l t i s s u e s o f t he l o w e r i n t e r n o d e s .

T h e l o w e r s t e m s o f i n f e c t e d p l a n t s b e c o m e

s o f t a n d w e a k r e s u l t i n g i n l o d g i n g , u s u a l l y

a t t he s e c o n d or t h i r d i n t e r n o d e . I f an in -

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

a r e s e e n t o b e c l e a r l y s e p a r a t e d a n d a r e

u s u a l l y h e a v i l y c o a t e d w i t h t h e s m a l l ha rd

b l a c k s c l e r o t i a o f t h e c a u s a l f u n g u s ( P l a t e

3 0 ) , w h i c h g i v e s t he d i s e a s e t he name

c h a r c o a l r o t .

T h e d i s e a s e i s p r o m o t e d i f t he s o r g h u m

c r o p i s s u b j e c t t o d r o u g h t s t r e s s and h i g h

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

p e r i o d .

4 1



DISEASE IDENTIFICATION KEY

A.

1 .

2 .

3 .

4 .

5 .

6 .

7 .

8 .

S.

10.

1 1 .

SORGHUM

I n f l o r e s c e n c e o r p a n i c l e symptoms

F l o r e t s o r w h o l e i n f l o r e s c e n c e c o n v e r t e d
c o m p l e t e l y o r p a r t i a l l y t o b l a c k powder
which may or may not be enclosed in a 
membrance .................................................................. 

Other I n f l o r e s c e n c e s y m p t o m s

Individual florets converted to black 
Powder ........................................................................ 

P a n i c l e p a r t i a l l y o r c o m p l e t e l y c o n -
v e r t e d i n t o a l a rge w h i t i s h sac w h i c h
rup tu res r e l e a s i n g the b l a c k powder
and e x p o s i n g long da rk f i l a m e n t s . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

I n d i v i d u a l g r a i n s r e p l a c e d b y s m a l l
c o n i c a l c r e a m t o l i g h t b rown s a c s tha t
p e r s i s t up t o t h r e s h i n g and c o n t a i n
b l a c k powder

I n d i v i d u a l g r a i n s c o n v e r t e d t o s a c s
c o n t a i n i n g b l a c k powde r , w h i c h i s re -
l eased p r i o r t o o r soon a f t e r head
e m e r g e n c e , w i t h c o n s p i c u o u s long
b l a c k , o f t e n c u r v e d , p o i n t e d s t r u c t u r e s
embedded in the powder

G e n e r a l l y f e w s c a t t e r e d i n d i v i d u a l
g r a i n s r e p l a c e d by l ong w h i t e - c r e a m
s a c s c o n t a i n i n g b l a c k powder and l o n g
dark f i l a m e n t s

5 & 6 

16 & 17

4 5 & 4 6

47

7 & 8 

12 t o 15

9 t o 11

head smut 

(p 37)

covered kernel 
smut (p 30)

loose smut 

(p 33)

long smut 

(p 34)

4 2

Stem s y m p t o m s

F o l i a g e s y m p t o m s

Root s y m p t o m s



12.

13 .

14 .

15.

16.

17 .

1 8 .

19 .

2 0 .

2 1 .

22 .

2 3 .

24 .

F l o r e t s t r ans fo rmed in to l ea fy s t ruc-
t u r e s

Dry ro t and i n te rna l d i s c o l o r a t i o n
m a i n l y o f t he r a c h l s , and i t s b r a n c h e s ,
s o m e t i m e s e x t e n d i n g In to t h e pedunc le . .

F l o r e t s p r o d u c i n g d r o p l e t s o f s t i c k y
l i q u i d

Gra ins c o v e r e d w i t h w h i t e , p ink o r
b l a c k mo ld

D i s c r e t e l e s i o n s w i t h d i s t i n c t marg ins. . .

Genera l d i s c o l o r a t i o n o r d i f f u s e y e l l o w -
ing or w i t h e r i n g , l eaves d i s t o r t e d or
shredded

E l l i p t i c a l t o s p i n d l e shaped la rge
l e s i o n s up to s e v e r a l cm long

St reaks or s t r i p e s s e v e r a l cm long . . . . . . . . . . . . . . . . . . . . . . . . . . . .

L a r g e c i r c u l a r o r i r regu la r l e s i o n s w i t h
zonate, banded or patch worked appear-
ance ........................................................... 

Small (less than 1 cm) circular, oval or 
rectangular lesions .............................. 

L e s i o n s w i t h d i s t i n c t y e l l o w ha loes
wh i ch bear e i t h e r a grey b loom or a 
s u p e r f i c i a l b l a c k powder

L e s i o n s w i t h da rk m a r g i n s w i t h o u t
d i s t i n c t y e l l o w ha loes and bear a f a i n t
grey to b rown b loom

Lesions on the mid-rib speckled with 
black dots ............................................. 

crazy top 
downy mildew 
(P 6)

head blight 

(p 29)

ergot (p 38)

grain molds (p 59)

18 to 21

38 t o 44

22 to 24

25 to 28

29 to 30

31 to 37

s o o t y stripe 

(p 10)

leaf blight 

(p 9)

anthracnose

(p 25)

4 3



25.

26.

27 .

28 .

2 9 .

3 0 .

3 1 .

32 .

3 3 .

3 4 .

3 5 .

36 .

Un i fo rm dark c o l o r e d long In te rve ina l
s t r i p e s o f t e n covered w i t h d r i ed e x u d a t e .

D i s c o n t i n u o u s s t r eaks a t f i r s t t rans-
lucent then dark co lo red o f ten broaden-
ing i n to o v a l s p o t s

Yellow to white stripes on upper leaves 
with no red striping .................................................. 

Red s t r i p i n g o f ten a s s o c i a t e d w i t h
w h i t e o r y e l l o w s t r i p i n g

C i r c u l a r o r s e m i - c i r c u l a r l e s i o n s w i t h
concen t r i c band ing

Pa tchwork o f l i gh t and dark d i s c o l o r e d

areas often bearing fluffy white to 

light brown fungal mats .......................................... 

Red to brown d i s c r e t e powdery masses
breaking through the leaf surface (mainly 
underside) .................................................................. 

Smal l c i r c u l a r to ova l l es i ons speck led
w i t h b lack do t s w h i c h c o n s i s t o f t h i n
sp i kes (seen w i t h hand lens) . . .

Small oval lesions without bunches of 
black spikes ............................................................... 

Ova l to r ec tangu la r l e s i o n s l im i t ed by
the v e i n s

C h l o r o t i c rough l y rec tangu la r l e s i o n s

bearing downy white growth in humid 

condition .................................................................... 

Small a reas s p e c k l e d w i t h b l a c k b o d i e s ,
d e v e l o p i n g i n to n e c r o t i c l es i ons

bacterial

stripe (p 52)

bacterial
streak (p 51)

sorghum downy 
mildew (p 2)

MDMV (p 55)

zonate leaf 
spot (p 13)

banded leaf & 
sheath blight 
(p 67)

rust (p 17)

anthracnose
(p 25) 

oval leaf 
spot (p 21)

grey leaf 

spot (p 18)

downy mildew 

local lesions 

(P 5)

rough leaf 
spot (p 14)

4 4



37 .

38 .

3 9 .

40 .

4 1 .

42 .

4 3 .

4 4 .

4 5 .

46 .

47 .

Small raised black bodies with chlorotic 
haloes in lines between veins ................................ 

I r regular mo t t l i ng of dark and l igh ter
green often interspersed with longitu-
dinal ed. White or yellow streaks ............................. 

General y e l l o w i n g of s tunted p lants
w i t h bunched t w i s t e d leaves

Leaf d roop ing , r o l l i n g and f i r i n g and
stunted growth associated with a soft 
root rot ................................................................... 

General y e l l o w i n g o f the leaves beg in-
ning from the base w i t h , under humid
conditions, downy white growth on the 
under surface ............................................................ 

L e a v e s comp le te l y b leached w i thou t
downy w h i t e g row th , become necro t i c
and shredded

Leaves thickened, stiff, twisted on 
stunted bushy plants ............................................... 

Poor g r o w t h , w i t h e r i n g , poor g ra in
s e t t i n g o f p lan ts assoc ia ted w i t h sma l l
red, p ink or w h i t e f lowered p lan ts . . .

L o d g i n g , poor g ra in f i l l i n g , stems Inter-
n a l l y d i s i n t e g r a t e d and sp r ink led w i t h
smal l b lack bod ies

Stem has marbled internal appearance 
with circular external cankers ................................... 

Roots develop a soft rot and the crown 
shows a red coloration ........................................ 

tar spot (p 22)

MDMV or sugar 
cane mosaic 
(p 55) 

yellow sorghum 

stunt (p 56)

Milo disease 
(p 48)

sorghum downy 
mildew (p 2)

sorghum downy 
mildew (p 2)

crazy top 
downy mildew 
( P 6 )

witch weeds 
(p 83)

charcoal rot 
(p 41)

red rot 
(p 26)

Milo disease 

(p 48)

4 5



B. PEARL MILLET

1 .

2.

3.

4 .

5 .

6 .

7.

6 .

9 .

10.

1 1 .

12.

In f l o rescence symptoms

F o l i a g e symptoms

Gra ins replaced by dark green g lobose
s a c s w h i c h tu rn dark brown and c o n t a i n
a b rown-b lack powder

T h e In f lo rescence pa r t i a l l y o r t o t a l l y

t ransformed in to a leafy s t ruc ture

F l o r e t s exude a s t i c k y l i q u i d (cream
to red) w h i c h deve lops i n to cream to
b lack hard s t ruc tu res

Gra ins covered w i t h w h i t e , p ink o r
b lack mo lds

Smal l d i s c r e t e l es i ons w i t h d i s t i n c t

La rge c i r c u l a r o r i r regular l es ions w i t h
zona te , banded or pa tchwork appear-
ance

Genera l d i s c o l o r a t i o n o r d i f f u s e y e t l o w -

Ch Io ro t i c rec tangu la r l es i ons to i r reg-
ular c h l o r o t i c a reas w i t h downy growth
on undersur face in humid c o n d i t i o n s

Redd i sh to brown d i s c r e t e powdery
masses b reak ing th rough the leaf
su r face

Diamond shaped to c i r c u l a r l es i ons w i t h
dark brown marg ins and c h l o r o t i c
ha loes

3 t o 6 

7 to 10

smut (p 79)

downy mildew 
(p 68)

ergot (p 75)

grain molds 
(p 59)

11 & 12

13 & 14

15 & 16

local lesions 
of downy 
mildew (p 71)

rust (p 80)

blast (p 83)

4 6



13.

14.

15.

16.

Rough ly c i r c u l a r l es ions w i t h a l te r -
nat ing concen t r i c bands of s t raw and
brown co lo r o f ten coa lesc i ng over the
leaf sur face

Patchwork of l igh t and dark d i sco lo red
areas o f ten bear ing f l u f f y wh i t e to l i gh t
brown fungal mats

General y e l l o w i n g of leaves beginn ing
from the base w i t h , under humid cond i -
t i o n s , downy w h i t e g rowth main ly on
under sur face

Poor g r o w t h , w i the r ing and poor g ra in
se t t i ng o f p lan ts assoc ia ted w i t h sma l l
red , p ink or w h i t e f l owered p lan ts

zonate leaf 
spot (p 84)

banded leaf & 
sheath blight 
(p 67)

downy mildew 

(p 68)

wltchweeds
(p 63)

4 7



SORGHUM - 19

MILO DISEASE ( Periconia circinata (Mangin)
Sacc.)

Periconia roo t ro t o r m i l o d i s e a s e o f s o r g h u m ,

c a u s e d by Periconia circinata, has been

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

r e g i o n s o f t he U S A . T h e d e g r e e o f s e v e r i t y

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

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

f e c t e d p l a n t s w h o s e h e a d s p r o d u c e p o o r l y

d e v e l o p e d s e e d . O t h e r e x t e r n a l s y m p t o m s

i n c l u d e lea f d r o o p i n g , r o l l i n g , and f i r i n g

( t h e y t u rn y e l l o w and b e c o m e n e c r o t i c f rom

the t i p s and m a r g i n s ) , and s t u n t e d g r o w t h .

T h e r o o t s a re a t t a c k e d b e f o r e lea f s y m p t o m s

o c c u r and a s the d i s e a s e d e v e l o p s , mos t

o f t he f i n e r r o o t s a r e d e s t r o y e d w i t h a s o f t

r o t . T h e l a rge r r o o t s b e c o m e da rk red o r

b r o w n , and t he c r o w n t i s s u e t a k e s on a 

c h a r a c t e r i s t i c d a r k red c o l o r w h i c h may

e x t e n d i n t o the v a s c u l a r t i s s u e o f the s t a l k

( P l a t e 3 1 ) .

4 8
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SORGHUM - 20

B A C T E R I A L L E A F STREAK ( Xanthomonas
holcicola (E l l io t ) Starr and Burkholder)

T h e f i r s t s y m p t o m s a re n a r r o w w a t e r - s o a k e d

t r a n s l u c e n t s p o t s o r s t r e a k s w h i c h t u rn r e d ,

b e c o m e o p a q u e , a n d d e v e l o p tan c e n t e r s

( P l a t e 3 2 ) . A t i n t e r v a l s t he s t r e a k s may

b r o a d e n i n t o i r r e g u l a r o v a l s p o t s w i t h tan

c e n t e r s a n d red m a r g i n s ( P l a t e 3 3 ) . B a c t e r i a l

s t r e a k i s e a s i l y d i s t i n g u i s h e d f rom b a c t e r i a l

s t r i p e , a s i n t h e l a t t e r t h e s t r i p e s a re n e v e r

w a t e r s o a k e d , a re i n v a r i a b l y c o n t i n u o u s i n

c o l o r , and d o n o t b r o a d e n i n t o o v a l s p o t s .

B a c t e r i a l e x u d a t e d r i e s t o f o rm c r u s t s o r

s c a l e s o n t h e s u r f a c e s o f t h e l e s i o n s .

5 1



SORGHUM - 21

B A C T E R I A L L E A F S T R I P E ( Pseudomonas
andropogoni ( E . F . Smith) Stapp)

S y m p t o m s , w h i c h o c c u r o n t he l e a v e s a n d

leaf s h e a t h s , a r e c h a r a c t e r i z e d b y l o n g ( u p

t o 4 0 cm) i n t e r v e i n a l s t r e a k s o r s t r i p e s w i t h

c o l o r c h a r a c t e r i s t i c o f t h e c u l t i v a r ( r e d ,

p u r p l e , o r tan) ( P l a t e 3 4 ) . I n i t i a l l y t he

s t r i p e s a re n a r r o w (1 to 2 mm w i d e ) , a n d

b e c o m e w i d e r l a t e r bu t m a i n l y r e m a i n de -

l i m i t e d b y t h e v e i n s . T h e c o l o r i s n o r m a l l y

t h e same t h r o u g h o u t t he s t r i p e . A b u n d a n t

d r o p l e t s o f b a c t e r i a l e x u d a t e a re p r o d u c e d

f r o m t h e s t r i p e s . T h e d r o p l e t s d r y t o f o rm

s m a l l c r u s t s o r s c a l e s w h i c h c a n b e w a s h e d

off by r a i n .

5 2
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SORGHUM - 22

M A I Z E DWARF MOSAIC AND SUGAR CANE
MOSAIC

M a i z e d w a r f m o s a i c ( M D M ) and s u g a r c a n e

m o s a i c (SCM) a r e d i s e a s e s c a u s e d b y

v i r u s e s , t h e s y m p t o m s o f w h i c h a re h i g h l y

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

n o r m a l l y m o s t p r o m i n e n t o n t h e u p p e r t w o

o r t h r e e l e a v e s a s a n i r r e g u l a r m o t t l i n g o f

d a r k a n d l i g h t g r e e n , o f t e n i n t e r s p e r s e d w i t h

l o n g i t u d i n a l w h i t e o r y e l l o w s t r e a k s ( P l a t e

3 5 ) . I n r e d - p i g m e n t e d c u l t i v a r s a " r e d - l e a f

s y m p t o m " may o c c u r w i t h e l o n g a t e d red

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

red m a r g i n s ( P l a t e 3 6 ) . T h e e a r l i e r t he i n -

f e c t i o n , t h e m o r e s e v e r e t he s y m p t o m s . I n

t h e m o s t s e v e r e c a s e s t h e p l a n t s may d i e ,

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

a n d t h e p l a n t s may f a i l t o h e a d o r s e t s e e d .

5 5



SORGHUM - 23

YELLOW SORGHUM S T U N T

D i s e a s e d p l a n t s a r e s t u n t e d ( a b o u t h a l f a s

t a l l a s n o r m a l ) w i t h l e a v e s b u n c h e d t o g e t h e r

a t t he t o p s . L e a v e s a re r i g i d a n d c u r l e d

a d a x i a l l y a b o u t t h e b l a d e a x i s w i t h p ro -

n o u n c e d p u c k e r i n g r e s u l t i n g i n u n d u l a t i n g

m a r g i n s . T h e d e v e l o p m e n t o f a y e l l o w - t i n g e d

c r e a m c o l o r m a k e s i n f e c t e d p l a n t s c o n s p i c -

u o u s f r om a d i s t a n c e ( P l a t e 3 7 ) . F l o r e t s a r e

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

b a r r e n . T h e d i s e a s e i s c a u s e d b y a m y c o -

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

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

C e r t a i n c u l t i v a r s a r e h i g h l y s u s c e p t i b l e .

5 6
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SORGHUM & MILLET - 1 

GRAIN MOLDS (a complex of several fungal
species)

I f r a i n s o c c u r d u r i n g t he f l o w e r i n g and g r a i n

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

o c c u r . F u n g i f r om many g e n e r a h a v e been

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

m o s t f r e q u e n t l y o c c u r r i n g g e n e r a a re Fusa-

rium a n d Curvularia. F u n g i in o t h e r g e n e r a

may b e i m p o r t a n t i n i n d i v i d u a l l o c a t i o n s . T h e

m o s t c o m m o n l y i s o l a t e d Fusarium s p e c i e s

a re F. semitectum and F. moniliforme, and

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

f l u f f y w h i t e o r p i n k i s h c o l o r a t i o n ( P l a t e 3 8 ) .

Curvularia lunata is a l s o f r e q u e n t l y en-

c o u n t e r e d and t h i s f u n g u s c o l o r s t he g r a i n s

Continued
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SORGHUM & M I L L E T - 1 ( Continued)

b l a c k ( P l a t e 3 9 ) . T h e i n f e c t i o n i s d e e p -

s e a t e d w i t h i n t he g r a i n a n d h e a v i l y m o l d e d

s e e d has low v i a b i l i t y . I n f e c t i o n c a n o c c u r

o n b o t h w h i t e - and b r o w n - g r a i n e d c u l t i v a r s

and under ve r y h u m i d c o n d i t i o n s c a n be

j u s t a s s e v e r e o n o p e n , l o o s e p a n i c l e s a s

o n c o m p a c t p a n i c l e s . P e a r l m i l l e t m a t u r i n g

i n w e t c o n d i t i o n s i s a l s o s u b j e c t t o s i m i l a r

g r a i n - m o l d p r o b l e m s .
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SORGHUM & MILLET - 2 

WITCHWEEDS (Striga spp.)

Sorghum a n d p e a r l m i l l e t c a n b e p a r a s i t i z e d

b y s e v e r a l s p e c i e s o f t he p a r a s i t i c f l o w e r i n g

p l a n t in t h e Striga g e n u s , i n c l u d i n g S .

hermonthica ( A f r i c a ) , S. asiatica ( A f r i c a and

A s i a ) , a n d S . densiflora ( I n d i a ) . S e v e r e

w i t c h w e e d a t t a c k p r o d u c e s lea f w i l t i n g and

y e l l o w i n g a n d t he i n f e c t e d p l a n t s a re s t u n t e d

a n d may d i e p r i o r t o s e e d s e t t i n g . T h e r e a re

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

r e s u l t i n g f r om l e s s s e v e r e a t t a c k .

T h e s e e d s o f t h e w i t c h w e e d a re s t i m -

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

y o u n g h o s t p l a n t s , w h i c h t h e p a r a s i t e s e e d -

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

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

c l o s e to t h e a t t a c k e d p l a n t 1 t o 2 m o n t h s

a f t e r t he c r o p i s p l a n t e d . T h e w i t c h w e e d

f l o w e r s 3 to 4 w e e k s a f t e r e m e r g e n c e and

i t s s e e d m a t u r e s a b o u t one m o n t h l a t e r .

S. hermonthica a n d S. asiatica a r e s o m e w h a t

s i m i l a r i n a p p e a r a n c e w i t h red t o p i n k

f l o w e r s ( P l a t e 4 0 ) , bu t t h e f o r m e r i s b i g g e r

Continued
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SORGHUM & M I L L E T - 2 ( Continued)

w i t h la rger l e a v e s and f l o w e r s and has f i v e

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

S. asiatica. T h e f l o w e r s of S. densiflora 

are w h i t e . P l a t e s 4 1 and 4 2 show s e v e r e

i n f e s t a t i o n on pear l m i l l e t and so rghum by

S. hermonthica. T h e r e is c o n s i d e r a b l e

e v i d e n c e for h o s t - s p e c i f i c b i o t y p e s w i t h i n

t h i s s p e c i e s .
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SORGHUM & MILLET - 3 

BANDED L E A F AND SHEATH B L I G H T
(Rhizoctonia spp. )

S o r g h u m , pea r l m i l l e t , a n d o t h e r t r o p i c a l

c e r e a l s ( s u c h a s m a i z e a n d r i c e ) g r o w i n g i n

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

s o a k e d g r e y - g r e e n lea f a n d s h e a t h l e s i o n s

w h i c h b e c o m e n e c r o t i c a n d g i v e t he i n f e c t e d

t i s s u e s a banded a p p e a r a n c e . M y c e l i a l

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

m y c e l i a l m a t s ( s c l e r o t i a ) o f t h e c a u s a l

f u n g u s c a n b e c l e a r l y s e e n o n t h e s u r f a c e o f

t h e l e s i o n s ( P l a t e 4 3 , 4 4 ) .

6 7



MILLET -1

DOWNY MILDEW (Sclerospora graminicola 
(Sacc.) Schroet.)

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

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

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

a t t h e t h r e e - t o f o u r - l e a f s t a g e . L e a v e s o f

i n f e c t e d p l a n t s a p p e a r c h l o r o t i c o r y e l l o w i s h

( P l a t e 45 ) a n d u n d e r h u m i d c o n d i t i o n s

p r o f u s e d o w n y w h i t e g r o w t h ( s p o r a n g i o p h o r e s

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

l o w e r s u r f a c e s o f i n f e c t e d l e a v e s ( P l a t e 4 6 ) .

P l a n t s i n f e c t e d a t t h e s e e d l i n g s t a g e u s u a l l y

d i e w i t h i n 3 0 d a y s w i t h o u t t i l l e r i n g . S y m p t o m s

may a p p e a r f i r s t o n t he u p p e r l e a v e s o f t h e

m a i n s h o o t , o r t h e m a i n s h o o t may b e

s y m p t o m - f r e e a n d s y m p t o m s a p p e a r o n t h e

t i l l e r s . T h e f i r s t l e a f t h a t h a s s y m p t o m s i s

n o r m a l l y o n l y p a r t i a l l y i n f e c t e d ( t h e l o w e r

p o r t i o n ) a n d s u b s e q u e n t l e a v e s e m e r g e w i t h

p r o g r e s s i v e l y mo re i n f e c t i o n u n t i l l e a v e s

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

Continued
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M I L L E T - 1  (Continued) 

T h e i n f l o r e s c e n c e s o f i n f e c t e d p l a n t s

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

( P l a t e s 4 7 , 48) w i t h f l o r e t s c o n v e r t e d i n t o

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

T h e d e g r e e o f m a l f o r m a t i o n i s r e l a t e d t o

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

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

t h e i r d e v e l o p m e n t p r o d u c e n o n o r m a l head-

l i k e s t r u c t u r e . T h e l a t e r t he i n f e c t i o n , the

more n o r m a l t h e h e a d . T h e r a n g e o f a p p e a r -

a n c e s o f i n f e c t e d i n f l o r e s c e n c e s a re w i d e

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

o n t h e m a l f o r m e d i n f l o r e s c e n c e s unde r h u m i d

c o n d i t i o n s .

I n Wes t A f r i c a t he s p o r a n g i a f r om s y s t e m -

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

l e s i o n s on l e a v e s o f n o n s y s t e m i c a l l y i n -

f e c t e d p l a n t s ( P l a t e 4 9 ) . T h e l o c a l l e s i o n s

i n t u r n a l s o p r o d u c e s p o r a n g i a . T o d a t e ,

t h e s e l o c a l l e s i o n s y m p t o m s h a v e not been

o b s e r v e d i n I n d i a .

I n f e c t e d l e a v e s and i n f l o r e s c e n c e s

p r o d u c e s p o r a n g i a o v e r a c o n s i d e r a b l e

p e r i o d o f t i m e unde r h u m i d c o n d i t i o n s and

a s n e c r o s i s b e g i n s , o o s p o r e p r o d u c t i o n

o c c u r s . T h e d r y n e c r o t i c t i s s u e s f r om m a t u r e

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

w h i c h c a n b e c l e a r l y s e e n w i t h t he a i d o f a 

h a n d l e n s .

Continued
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M I L L E T - 1 ( Continued)

E x o t i c i n t r o d u c t i o n s i n t o West A f r i c a

c a n b e s o s e v e r e l y i n f e c t e d w i t h d o w n y

m i l d e w tha t n o p l a n t s s u r v i v e t o m a t u r i t y

( P l a t e 5 0 ) .
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MILLET - 2 

ERGOT (Claviceps fusiformis Loveless)

T h e p a t h o g e n i n f e c t s t he f l o r e t s a t t he

p r o t o g y n y s t a g e and d e v e l o p s i n t he o v a r i e s ,

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

o r red c o l o r e d s w e e t s t i c k y l i q u i d ( P l a t e 51)

c a l l e d h o n e y d e w w h i c h c o n t a i n s c o n i d i a o f

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

d o w n the i n f l o r e s c e n c e s o n t o t he upper

l e a v e s m a k i n g t hem s t i c k y , a n d o f t e n p o l l e n

a n d s h e d a n t h e r s a c s a d h e r e t o t h e h o n e y d e w .

S u b s e q u e n t l y l ong d a r k - c o l o r e d hard s t r u c -

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

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

ing c o m p l e t e l y b l a c k ( P l a t e s 5 2 , 5 3 ) .

Continued
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M I L L E T - 2 (Continued)

S c l e r o t i a c a n be as l a rge as 6 mm by 2 mm,

may appea r s o m e w h a t c r e a m y d u r i n g t he

e a r l y s t a g e s o f t h e i r f o r m a t i o n , but g e n e r a l l y

t u rn b l a c k a s t hey m a t u r e . I n f e c t i o n c a n b e

s o s e v e r e t ha t a l l f l o r e t s a re i n f e c t e d a n d

the head a p p e a r s l i k e a b o t t l e - b r u s h w i t h

la rge b l a c k s c l e r o t i a s t i c k i n g o u t o v e r the

e n t i r e s u r f a c e ( P l a t e 5 3 ) .
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MILLET - 3 

SMUT (Tolyposporium penicillariae Bref.)

T h e p a t h o g e n i n f e c t s t h e f l o r e t s a n d t r a n s -

f o r m s t h e m i n t o l a r g e p l u m p s a c s ( s o r i )

c o n t a i n i n g b l a c k p o w d e r ( s m u t s p o r e s ) .

When y o u n g t h e s o r i a r e l a r g e r a n d g r e e n e r

t h a n t h e n o n i n f e c t e d d e v e l o p i n g s e e d , a n d

t h e y r e m a i n g r e e n w h e n t h e n o r m a l s e e d s

b e c o m e c r e a m y o r g r e y c o l o r e d ( P l a t e 5 4 ) .

A s t h e s o r i m a t u r e t h e y b e c o m e d a r k b r o w n

a n d a re e a s i l y b r o k e n ( P l a t e 5 5 ) , s p i l l i n g

o u t m i l l i o n s o f b l a c k s m u t s p o r e b a l l s .
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MILLET - 4 

RUST (Puccinia penniseti Zimm.)

Symptoms f i r s t appear on t he l o w e r o l d e r

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

t a i n i n g a r e d d i s h - b r o w n p o w d e r ( u r e d o s p o r e s )

( P l a t e 5 6 ) . A s t h e l e a v e s s e n e s c e d a r k

b rown t e l i o s p o r e s are p r o d u c e d , s o m e t i m e s

i n t h e u r e d o s o r i , o r i n t e l e u t o s o r i w h i c h a r e

d a r k e r c o l o r e d t han u r e d o s o r i ( P l a t e 5 7 ) .

Symp toms c a n o c c u r o n upper and l o w e r

s u r f a c e s o f t he l e a v e s , but a re c o m m o n on

the uppe r s u r f a c e . H i g h l y s u s c e p t i b l e c u l -

t i v a r s d e v e l o p l a r g e p u s t u l e s d e n s e l y

g r o u p e d o n l e a f b l a d e s and o n s h e a t h s .

8 0



56 57

8 1



58

8 2



MILLET - 5 

L E A F BLAST ( Pyricularia setariae Nisikado)

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

s h a p e d t o c i r c u l a r , u p t o 1 c m l o n g , w i t h

d a r k b r o w n m a r g i n s a n d l i g h t e r - c o l o r e d

c e n t e r s . L e s i o n s h a v e c h l o r o t i c - y e l l o w

h a l o e s w i t h a n e x t e n s i o n o f t h e b r o w n

m a r g i n s i n t o t h e h a l o e s a t o p p o s i t e e n d s o f

t he l e s i o n s ( P l a t e 5 8 ) . U n d e r h u m i d c o n d i -

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

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

83



M I L L E T - 6 

Z O N A T E L E A F S P O T ( Gloeocercospora sp . )

R o u g h l y c i r c u l a r l e s i o n s , w i t h a l t e r n a t i n g

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

c o l o r a t i o n , appea r o n t he lea f b l a d e s .

L e s i o n s may c o a l e s c e t o c o v e r a l m o s t t h e

e n t i r e l ea f s u r f a c e ( P l a t e 5 9 ) . I n c e r t a i n

l o c a t i o n s a b u n d a n t b l a c k s c l e r o t i a are

p r o d u c e d o n t h e l e s i o n s .
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Authors' Note  : 

T h i s h a n d b o o k i s d e s i g n e d t o h e l p a g r i c u l -
t u r a l s c i e n t i s t s i d e n t i f y t h e c o m m o n d i s e -
a s e s and p a r a s i t e s o f s o r g h u m and pea r l
m i l l e t . W e h a v e a t t e m p t e d t o d e s c r i b e t he
mos t c h a r a c t e r i s t i c f e a t u r e s o f t h e s y m p t o m s
b u t w e r e c o g n i z e t h a t l o c a l v a r i a t i o n s c a n
o c c u r w h i c h w e may n o t h a v e d e s c r i b e d . I n
a d d i t i o n , t h e c o i n c i d e n c e o f t w o o r more
d i s e a s e s o n t h e s a m e p l a n t o r g a n may
c o n f u s e t h e i d e n t i f i c a t i o n . F o r c o n f i r m a t i o n
o f d i s e a s e i d e n t i f i c a t i o n w e r e c o m m e n d t ha t
d i s e a s e d s a m p l e s a r e e x a m i n e d b y p l a n t
p a t h o l o g i s t s . T h e m o s t c o m p r e h e n s i v e t e x t
o n s o r g h u m p a t h o g e n s a n d d i s e a s e s i s t h e
b o o k b y S . A . J . T a r r e n t i t l e d D i s e a s e s o f
S o r g h u m , Sudan G r a s s & B r o o m C o r n , pub -
l i s h e d b y t h e C o m m o n w e a l t h M y c o l o g i c a l
I n s t i t u t e , K e w , S u r r e y , E n g l a n d , 1 9 6 2 .
W e r e c o m m e n d D r . T a r r ' s b o o k f o r r e s e a r c h -
e r s w h o need f u r t h e r d e t a i l s o n s o r g h u m
d i s e a s e s a n d f o r t h e n e c e s s a r y i n f o r m a t i o n
o n p a t h o g e n i d e n t i t y i n o r d e r t o c o n f i r m
d i s e a s e i d e n t i f i c a t i o n s .

RJW
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