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Introduction 

Pear l m i l l e t accoun t s f o r 2 4 % o f t o t a l ca lo r i e i n t a k e a s c o m p a r e d w i t h 2 3 % fo r ma ize 

a n d 13% f o r w h e a t ( S A D C F o o d S e c u r i t y B u l l e t i n 1991) . I t p lays a n i m p o r t a n t r o l e i n 

t h e d i e t o f N a m i b i a n s a n d i s w i d e l y g r o w n i n 7 o f N a m i b i a ' s 1 3 p o l i t i c a l regions w h i c h 

c o v e r a n e s t i m a t e d 3 5 5 2 0 0 h a o f l a n d (pers . c o m m . N a m i b i a M i n i s t r y o f A g r i c u l t u r e 

1 9 9 4 ) . E x c e p t f o r t h e d i m i n i s h i n g r a i n f a l l a s one m o v e s f r o m t h e eas tern p a r t o f 

N a m i b i a ( C a p r i v i ) t o w e s t e r n O m u s a t i , m o s t o f t h e c o u n t r y ' s pea r l m i l l e t b e l t l ies i n 

t h e same b e l t a s t h e m i l l e t - g r o w i n g areas o f Z i m b a b w e , w h e r e i m p r o v e d S A D C p e a r l 

m i l l e t m a t e r i a l s have been d e v e l o p e d a n d t e s t e d . 

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

C I D A , S M I P assisted i n t h e e s t a b l i s h m e n t o f a pea r l m i l l e t b r e e d i n g p r o g r a m , c o n c e n -

t r a t i n g i n i t i a l l y o n e x p l o i t i n g l oca l g e r m p l a s m a n d a f e w i n t r o d u c e d c u l t i v a r s t h a t are 

a d a p t e d t o N a m i b i a ' s c o n d i t i o n s . 

Namibian pearl millet germplasm collection 

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

c o l l e c t i o n m i s s i o n j o i n t l y o rgan ized b y t h e M i n i s t r y o f A g r i c u l t u r e a n d S A D C / I C R I -

S A T f r o m 1 8 A p r t o 1 2 J u n 1 9 9 1 . A t o t a l o f 1 0 0 0 pea r l m i l l e t accessions w e r e 

c o l l e c t e d . O n e b a t c h was l e f t i n N a m i b i a , a second was t a k e n t o M u z a r a b a n i i n 

Z i m b a b w e f o r m u l t i p l i c a t i o n , a n d a t h i r d f o r l o n g - t e r m storage a t I C R I S A T . 

Evaluation of the germplasm 

T h e 7 5 0 accessions o f t h e pea r l m i l l e t g e r m p l a s m c o l l e c t e d i n N a m i b i a w e r e e v a l u -

a t e d d u r i n g t h e 1 9 9 1 / 9 2 c r o p p i n g season a t t h r e e d i f f e r e n t l oca t ions ( O m a h e n e n e 

1 . A g r i c u l t u r a l Research Of f i ce r , O m a h e n e n e Research S ta t ion , PO B o x 144, Oshaka t i , N a m i b i a . 

2 . C h i e f A g r i c u l t u r a l Research Of f i ce r , a t t h e same address. 

3 . P r inc ipa l Sc ien t i s t (Breed ing) , I I T A Of f i ce , Sabo Bak in Z u w a Road, P M B 3494 , Kano, Nige r i a ( f o r m e r l y 

a t S A D C / I C R I S A T ) . 

I C R I S A T C o n f e r e n c e Paper no . CP 1071 

I p i n g e , S .A. , L e c h n e r , W . R . , and M o n y o , E.S. 1996. D e v e l o p m e n t o f a na t iona l pear l m i l l e t b reed ing 

p r o g r a m fo r N a m i b i a . Pages 3 0 5 - 3 0 9 i n D r o u g h t - t o l e r a n t crops fo r sou thern A f r i c a : proceedings o f t h e 

S A D C / I C R I S A T Regional S o r g h u m a n d Pearl M i l l e t W o r k s h o p , 2 5 - 2 9 J u l 1994, Gaborone , Botswana 

(Leuschner , K . , a n d M a n t h e , C.S. , eds.) . Patancheru 502 324 , A n d h r a Pradesh, Ind ia : In t e rna t iona l C r o p s 

Research I n s t i t u t e fo r t h e S e m i - A r i d T r o p i c s . 
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a n d M a s h a r e i n N a m i b i a a n d M u z a r a b a n i i n Z i m b a b w e ) . V e r y use fu l va r i a t ions w e r e 

o b s e r v e d . S o m e o f t h e c o l l e c t i o n g r e w t o a h e i g h t o f 2 - 3 m a n d p r o d u c e d t w o t o f i v e 

s t o u t basal t i l l e r s w i t h t h i c k s t ems . T h e heads w e r e 3 0 - 4 0 c m l o n g w i t h c o n i c a l t o 

c y l i n d r i c a l pan ic l e s . T h e y m a t u r e d b e t w e e n 105 a n d 120 days . 

T h e gra ins w e r e gray, w h i t e , o r a m i x t u r e o f co lo r s w i t h p a r t l y co rneous e n d o 

s p e r m . M o s t o f t h e accessions h a d m e d i u m t o large grains . S e l e c t i o n o f s u p e r i o r 

accessions was m a d e f r o m t w o l o c a t i o n s i n N a m i b i a f o r t h e i n i t i a t i o n o f a b r e e d i n g 

p r o g r a m . 

Gene pool f rom the germplasm 

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

w e r e based , a s f o l l o w s . 

E a r l y - m a t u r i n g gene poo l ( < 6 5 days t o 5 0 % f l o w e r i n g ) . T h i s cons i s t ed o f accessions 

t h a t are c o m m o n l y o f s h o r t s t a tu re , have t h i n s tems , a n d s m a l l - t o m e d i u m - s i z e d 

pan ic les a n d t i l l e r s ( w i t h s o m e e x c e p t i o n s i n w h i c h p l an t s i n t h i s g r o u p have l o n g 

pan ic les a n d t h i c k s t ems , a n d are l o w t i l l e r i n g ) . 

M e d i u m - m a t u r i n g gene poo l ( 6 5 - 7 0 days t o 5 0 % f l o w e r i n g ) . Access ions are o f 

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

h i g h t i l l e r i n g , m e d i u m t o l o n g pan ic l e , a n d m e d i u m t o large grains . 

L a t e - m a t u r i n g gene poo l ( 7 0 days t o 5 0 % f l o w e r i n g ) . Access ions are o f la te m a t u r i t y , 

t a l l h e i g h t , t h i c k s t e m , m e d i u m t o l o w t i l l e r i n g , l o n g pan ic l e , m e d i u m t o b r o a d 

p a n i c l e d i a m e t e r , m e d i u m t o large seed size. 

L a r g e panic le gene poo l . Access ions are o f m e d i u m t o la te m a t u r i t y , va r iab le h e i g h t , 

m e d i u m t o t h i c k s t ems , va r i ab le t i l l e r i n g , m e d i u m t o l o n g pan ic l e , b r o a d t o v e r y 

b r o a d ( i n c l u d i n g c l u b h e a d t y p e ) pan i c l e , m e d i u m t o large seed size. 

Bris t l ed gene poo l . T h i s i n c l u d e s a l l t y p e s o f b r i s t l e d panic les . 

R e d u c e d p l a n t he ight gene poo l . Access ions are o f s h o r t h e i g h t , b u t n o t d w a r f , w i t h 

v a r i a b l e s t e m t h i c k n e s s , t i l l e r i n g a b i l i t y , p a n i c l e l e n g t h a n d d i a m e t e r , a n d seed size. 

Main features of the breeding program adopted 

F r o m these gene p o o l s w e e m b a r k e d o n a b r e e d i n g p r o g r a m t h a t spec i f ica l ly def ines 

t w o m a i n areas o f focus . 
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S h o r t - t e r m variety releases. These var ie t i es are h i g h - y i e l d i n g , res i s tan t t o pests a n d 

diseases, a n d gene ra l ly a d a p t e d t o a w i d e range o f N a m i b i a n eco log ica l c o n d i t i o n s . 

T h i s w o r k was a c h i e v e d b y g r o w i n g a large p o p u l a t i o n cons i s t ing o f 5 0 0 0 p l an t s a n d 

m a k i n g a p p r o x i m a t e l y 2 0 0 0 - 2 5 0 0 selfs. These s e l f - p o l l i n a t e d p lan t s w e r e h a r v e s t e d 

a f t e r r e l i a b l e da ta h a d b e e n c o l l e c t e d a n d eva lua t ed o n t h e i r y i e l d p e r f o r m a n c e , p l a n t 

h e i g h t , p l a n t t y p e , a n d days t o 5 0 % f l o w e r i n g . C o m p o s i t e p o p u l a t i o n s w e r e t h e n 

f o r m e d : 

- N a m i b i a D r o u g h t - T o l e r a n t C o m p o s i t e ( N D T C ) , d e v e l o p e d f r o m t h e accessions 

t h a t s u r v i v e d t h e 1992 d r o u g h t a t M u z a r a b a n i i n Z i m b a b w e . 

- N a m i b i a C o m p o s i t e 9 0 ( N C 9 0 ) , d e v e l o p e d i n 1990 b y r a n d o m - m a t i n g e i g h t 

va r i e t i e s a n d t w o p o p u l a t i o n s se lec ted f r o m t h e i n t r o d u c t o r y nu r se ry o f 

S A D C / I C R I S A T S M I P b r e e d i n g ma te r i a l s g r o w n a t Okashana , p lus a b u l k o f 1 4 

N a m i b i a n g e r m p l a s m l ines . 

- N a m i b i a W h i t e G r a i n C o m p o s i t e ( N W G C ) , f o r m e d b y r a n d o m - m a t i n g 4 6 w h i t e -

g r a i n accessions f r o m t h e N a m i b i a n pea r l m i l l e t g e r m p l a s m a n d a n equa l n u m b e r 

f r o m S A D C W h i t e - G r a i n e d C o m p o s i t e . T h i s i s b e i n g f o r m e d t o p r o v i d e a source o f 

a g r o n o m i c a l l y e l i t e l ines w i t h m e d i u m t o large, h a r d , r o u n d , w h i t e g r a in , f o r t h e 

s e l e c t i o n o f va r ie t i e s t h a t can b e c o m m e r c i a l l y m i l l e d t o p r o d u c e a w h i t e m e a l o r 

flour. 

- M a r i a K a h e r e r o C o m p o s i t e ( M K C ) , based o n a set o f ha l f - s ib progenies t a k e n f r o m 

a f a r m e r ' s f i e l d i n Ruacana d u r i n g t h e 1 9 9 1 / 9 2 r a i n y season. T h e f a r m e r h a d 

o b t a i n e d seeds o f Okashana 1 ( I C T P 8 2 0 3 ) d u r i n g 1 9 8 9 / 9 0 w h i c h h e i n t e r s o w e d 

w i t h his l oca l l andrace v a r i e t y ( L L V ) . I n d i v i d u a l p l a n t s e l ec t i on was c a r r i e d o u t 

based o n t h e Okashana 1 p h e n o t y p e , b u t w i t h emphas is o n grea ter v i g o r a n d 

t i l l e r i n g a b i l i t y t h a n t h e o r i g i n a l Okashana 1 . 

S 1 p r o g e n y s e l e c t i o n i s b e i n g c a r r i e d o u t o n a l l c o m p o s i t e p o p u l a t i o n s t o i m p r o v e 

p r o d u c t i v i t y a n d g ra in q u a l i t y t r a i t s , a n d t o p r o d u c e var ie t ies o f a w i d e range o f 

p h e n o t y p e s a d a p t e d t o N a m i b i a n e n v i r o n m e n t s . 

T h e S A D C E a r l y B o l d G r a i n C o m p o s i t e ( S D E B G C ) a n d S A D C W h i t e G r a i n C o m -

p o s i t e ( S D W G C ) are b e i n g u t i l i z e d i n t h e n a t i o n a l p r o g r a m . T h e p e r f o r m a n c e data o f 

t h e f o u r c o m p o s i t e p o p u l a t i o n s g r o w n a t O m a h e n e n e Research S t a t i o n d u r i n g 

1 9 9 3 / 9 4 are s h o w n i n T a b l e 1 . 

Table 1 . Per formance d a t a o f f o u r compos i te popula t ions g r o w n a t O m a h e n e n e 

Research Sta t ion , N a m i b i a , 1 9 9 3 / 9 4 . 

Populat ion 

N C 90 

M K C 

SDWGC 

SDEBGC 

Days to matu r i t y 

(50% f l ower ing ) 

Mean 

63.38 

62.12 

60.71 

63.95 

Potential y ie ld ( t ha - 1) 

Mean 

2.03 

2.04 

2.11 

1.99 

Range 

0 .3 -4 .0 

0 .3 -3 .9 

0 . 4 - 4 . 0 

0 .7 -3 .2 
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L o n g - t e r m b r e e d i n g o f cult ivars for qual i ty a t tr ibutes a n d a good mi l l ing p r o -

f i l e . T h o u g h m o s t N a m i b i a n p e a r l m i l l e t f a r m e r s n o w use o p e n - p o l l i n a t e d va r i e t i e s 

o f c o m p o s i t e p o p u l a t i o n s , w e are never the less d e v e l o p i n g a series o f i n b r e d l ines t h a t 

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

c o m m e r c i a l f a r m e r s . 

T h e f o o d - q u a l i t y l a b o r a t o r y t h a t i s t o b e u s e d i n screening t h e var ie t ies o r c o m p o -

sites f o r t h e i r q u a l i t y t r a i t s m a y n o t a lways b e avai lable d u e t o l a ck o f resources o r 

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

va r i e t i e s f o r t h e i r needs . A l s o , t h e h y b r i d p r o g r a m requ i r e s t h a t a n a p p r o p r i a t e service 

f o r t h e p r o d u c t i o n , m a i n t e n a n c e , a n d c e r t i f i c a t i o n i s i n p lace t o guarantee t h e q u a l i t y 

o f seeds t h a t are d e l i v e r e d t o f a r m e r s . 

I n 1 9 9 4 seed p r o d u c t i o n , d i s t r i b u t i o n , a n d d e v e l o p m e n t i s h a n d l e d b y t h e M i n i s t r y 

t h r o u g h researchers a t research s ta t ions . B u t i t i s envisaged t h a t a N a t i o n a l Seed 

Se rv ice U n i t w i l l b e f o r m e d t o t a k e ove r r e s p o n s i b i l i t y f o r seed b u l k i n g a n d 

d i s t r i b u t i o n . 

National cultivar testing 

T h e s y s t e m o f t e s t i n g n o w i n o p e r a t i o n i n N a m i b i a invo lves (a) advance n a t i o n a l 

v a r i e t y t r i a l s ; ( b ) i n i t i a l v a r i e t y t r i a l s c o n d u c t e d each season; (c ) r eg iona l c o l l a b o r a t i v e 

v a r i e t y a n d h y b r i d t r i a l s w i t h S A D C / I C R I S A T S M I P . A l l these f eed p r o m i s i n g m a t e -

r ia ls t o t h e o n - f a r m v e r i f i c a t i o n p r o g r a m . S ix var ie t i es i d e n t i f i e d t h r o u g h t h i s sy s t em 

w e r e u n d e r f a r m e r s ' v e r i f i c a t i o n t r i a l s i n 1 9 9 4 . 

A t o t a l o f 119 c u l t i v a r s w e r e se l ec ted f o r use i n t h e n a t i o n a l t e s t i n g f r o m t h e 

c o l l a b o r a t i v e t r i a l s . S D M V 9 0 0 1 6 a n d I C M V - F 86415 have y i e l d e d 1 2 - 1 6 % m o r e 

t h a n t h e f a r m e r s ' L L V i n 2 years o f t e s t i n g ( T a b l e 2 ) . 

T w o Okashana 1-based h y b r i d s ( S D M H 9 2 0 1 2 a n d S D M H 9 2 0 1 8 ) are a m o n g t h e 

m a t e r i a l s s e l e c t e d f o r t e s t i n g . These have s h o w n a y i e l d s u p e r i o r i t y o f 1 5 - 2 3 % over 

O k a s h a n a 1 a t O m a h e n e n e Research S t a t i o n ( T a b l e 3 ) . T h e advantage o f these t o p -

cross h y b r i d s i s t h a t b o t h Okashana 1 a n d t h e h y b r i d s can be u sed as seed. O t h e r 

p r o m i s i n g h y b r i d s are also i n d i c a t e d i n T a b l e 3 . 

Table 2 . Per fo rmance d a t a of e l i te variet ies under N a m i b i a n condi t ions across sea-

sons a n d locat ions. 

Var ie ty 

Okashana 1 

S D M V 90016 

I C M V - F 86415 

Farmers' LLV 

Mean y ie ld 1 ( t ha - 1) 

1992 /93 

1.89(24)2 

1.77(16) 

1.69(11) 

1993 /94 

1.14(14) 

1.12(12) 

1.15(15) 

1.00 

1. Yield averages across the three locations. 
2. Numbers in parentheses indicate yield superiority over farmers' LLV. 
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Table 3 . Per formance d a t a of selected hybrids under N a m i b i a n condit ions across 

seasons a n d locat ions. 

Var ie ty 

S D M H 91004 

I C M H 88088 

S D M H 90005 

I C M H 87913 

S D M H 92012 

S D M H 92025 

S D M H 92018 

Okashana 1 

Mean y ie ld ( t ha - 1) 

1992 /93 1 

2.57(13) 3 

2.53(11) 

2.36 (4) 

2.08(-8) 

-

-

-

2.27 

1993/942 

1.89(38) 

1.30(-5) 

1.56(14) 

1.73(26) 

1.57(15) 

1.75(28) 

1.69(23) 

1.37 

1. Yield averages across three locations. 

2. Yield averages across two locations. 

3. Numbers in parentheses indicate yield superiority over the improved local (Okashana 1). 

Conclusion 

T h e p o t e n t i a l l y h i g h - y i e l d i n g L L V s i d e n t i f i e d t h r o u g h e v a l u a t i o n o f loca l g e r m p l a s m 

are a l ready b e i n g i m p r o v e d f o r a g r o n o m i c d e s i r a b i l i t y b y r e c u r r e n t s e l ec t ion a n d 

t h r o u g h a process o f l i m i t e d backcross ing i n v o l v i n g Okashana 1 a n d t h e S A D C W h i t e 

G r a i n C o m p o s i t e . These ma te r i a l s are i n t h e i r t h i r d backcross i n 1994 a n d w i l l f o r m 

t h e nuc l eus o f t h e b r e e d i n g p r o g r a m . 

3 0 9 


