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Abstract 

Pearl millet varieties for on-farm testing in Namibia were selected from on-

station testing during the 1990/91 and 1991/92 seasons. The on-farm trials were 

conducted at up to 14 locations in Owambolands and Kavango during the 

1992/93 and 1993/94 seasons. During both seasons research-managed farmer-

implemented (RMFI) trials were conducted. Farmer-managed farmer-imple

mented (FMFI) trials were also conducted at five locations during the 1993/94 

season. Under RMFI trials, Okashana 1 gave significantly higher grain yields over 

the farmers' local landrace variety (LLV) in Owambolands. In Kavango the 

performance of Okashana 1 and the farmers' LLV control was the same over the 

last 2 years of testing. 

Under farmer management all the varieties produced similar yields to the 

farmers' LLV. However, in the RMFI trial, varieties responded to fertilizer, and 

Okashana 1 was significantly superior to the farmers' LLV in respect of grain 

yield. Without any improvement in crop management practices, there seemed to 

be a little yield gain from cultivar change. None of the improved varieties under 

test produced higher grain yield than Okashana 1. The development of pearl 

millet cultivars needs to be targeted to zones currently broadly defined as 

Owambo and Kavango. 

Introduction 

Pear l m i l l e t i s t h e m o s t i m p o r t a n t c r o p i n n o r t h e r n N a m i b i a w h e r e 6 0 % o f t h e 

n a t i o n ' s p o p u l a t i o n l ives . L o w r a in f a l l ( 3 0 0 m m y
- 1

 i n t h e w e s t increas ing t o 7 0 0 m m 

y
- 1

 i n t h e east) , a n d t h e p r e d o m i n a n t l y sandy soils i n t h e area l i m i t t h e f a r m e r s ' c r o p 

choices i n t h e w e s t t o p e a r l m i l l e t o n l y . D u r i n g t h e p r e - i n d e p e n d e n c e era n o research 

o n p e a r l m i l l e t was c o n d u c t e d . T h e i n t r o d u c t i o n o f a pea r l m i l l e t nu r se ry b y 

1 . Research S ta t ion D e v e l o p m e n t Of f ice r , ICRISAT-Namib ia , PO Box 2 7 2 , T s u m e b , N a m i b i a . 

2 . P r inc ipa l Scient is t , S A D C / I C R I S A T , P O B o x 776 , Bulawayo, Z i m b a b w e . 

ICR1SAT Confe rence Paper no . CP 1068 

M a t a n y a i r e , C . M . a n d G u p t a , S .C . 1996. O n - f a r m evaluat ion o f i m p r o v e d pear l m i l l e t variet ies i n 

N a m i b i a . Pages 5 9 - 6 3 in D r o u g h t - t o l e r a n t crops fo r sou thern Af r i ca : proceedings o f the 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 Ju l 1994, Gaborone , Botswana (Leuschner, K . , and 

M a n t h e , C.S. , eds.). Pa tancheru 5 0 2 3 2 4 , A n d h r a Pradesh, Ind ia : In te rna t iona l Crops 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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S A D C / I C R I S A T S M I P i n 1987 t h r o u g h t h e Rossing F o u n d a t i o n l e d t o t h e subsequen t 

release o f O k a s h a n a 1 f o l l o w i n g t h e f a r m e r s ' i d e n t i f i c a t i o n o f t h e v a r i e t y a s a p r e f e r -

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

m i l l e t r esearch . T h e N A R S ' c o l l a b o r a t i o n w i t h b o t h S A D C / I C R I S A T S M I P a n d o t h e r 

r e g i o n a l N A R S has p r o v i d e d a r e a d y source o f p e a r l m i l l e t c u l t i v a r s f o r t e s t i n g . 

F o l l o w i n g o n - s t a t i o n t e s t i n g d u r i n g t h e 1 9 9 0 / 9 1 a n d 1 9 9 1 / 9 2 seasons, va r ie t i e s f o r 

o n - f a r m t e s t i n g w e r e i d e n t i f i e d . T h e o n - f a r m t r i a l s w e r e c o n d u c t e d i n t h e O w a m b o -

lands a n d K a v a n g o reg ions d u r i n g 1 9 9 2 / 9 3 (11 loca t ions ) a n d 1 9 9 3 / 9 4 (14 loca t ions ) 

seasons w i t h t w o ob jec t ives : (a) t o s t u d y t h e y i e l d p o t e n t i a l o f i m p r o v e d var ie t ies i n 

f a r m e r s ' f i e l d s w i t h a n d w i t h o u t t h e use o f i m p r o v e d c u l t i v a t i o n p rac t i ces , a n d (b ) t o 

s t u d y t h e t r a i t s p r e f e r r e d a n d n o t - p r e f e r r e d b y f a rmers i n n e w var ie t i es . I n t h i s paper , 

t h e g r a i n y i e l d p o t e n t i a l o f n e w var ie t ies i s d iscussed. 

Materials and Methods 

D u r i n g t h e 1 9 9 2 / 9 3 season, e i g h t var ie t i es o f pea r l m i l l e t w e r e e v a l u a t e d i n f a r m e r s ' 

f i e l d s a t 1 1 l o c a t i o n s . T h e va r i e t i e s i n c l u d e d i n t h e t r i a l w e r e I C M V - F 8 6 4 1 5 , I C M V 

8 2 1 3 2 , K a u f e l a ( a Z a m b i a n re leased v a r i e t y ) , S D M V 8 9 0 0 4 , Okashana 1 ( t h e im-

p r o v e d c o n t r o l ) , K a n t a n a 1 , K a n t a n a 2 , a n d t h e hos t f a r m e r s ' o w n l o c a l l andrace 

v a r i e t y ( L L V ) . K a n t a n a 1 a n d K a n t a n a 2 are l oca l landraces t h a t w e r e i d e n t i f i e d d u r i n g 

t h e 1 9 9 0 / 9 1 season. T h e s e R M F I t r i a l s w e r e g i v e n a r a n d o m i z e d c o m p l e t e b l o c k 

de s ign ( R C B D ) , w i t h t w o r e p l i c a t i o n s pe r s i te . P l o t size was 10 r o w s , 5 m long , a n d 

0 . 7 5 m apa r t . H i l l - t o - h i l l spacing was 0 . 5 0 m . E i g h t c e n t r a l r o w s w e r e ha rves t ed . T h e 

c r o p w a s t h i n n e d t o t h r e e p l an t s pe r h i l l 3 - 4 w e e k s a f te r s o w i n g . A l l p l o t s w e r e 

f e r t i l i z e d a t t h e r a t e o f 4 0 k g P ha-
1
 a n d 6 0 k g N ha

- 1
. T h e N was a p p l i e d i n t w o s p l i t 

a p p l i c a t i o n s : o n e - t h i r d a t s o w i n g a n d t w o - t h i r d s j u s t be fo re t h e b o o t stage. 

I n t h e 1 9 9 3 / 9 4 season, t h e R M F I t r i a l was c o n d u c t e d i n a R C B D w i t h t w o f a c t o r s -

e i g h t va r i e t i e s , a n d t w o levels o f f e r t i l i z e r s ( w i t h a n d w i t h o u t ) — a n d r e p l i c a t e d t w i c e 

p e r l o c a t i o n . I n c l u d e d i n t h e t r i a l w e r e t h r e e n e w var ie t ies ( S D M V 9 0 0 1 6 , S D M V 

9 1 0 1 8 , a n d S D M V 9 0 0 0 4 ) , t h r e e se l ec t ed var ie t i es f r o m t h e 1 9 9 2 / 9 3 o n - f a r m t r i a l 

( I C M V - F 8 6 4 1 5 , S D M V 8 9 0 0 4 , a n d Okashana 1) , a n d t w o c o n t r o l s ( K a n t a n a a n d t h e 

h o s t f a r m e r ' s L L V ) . T h e f e r t i l i z e r a p p l i e d was 15 kg P ha
- 1

 a n d 40 kg N ha
- 1

, based on 

t h e r e su l t s o f t h e 1 9 9 2 / 9 3 f e r t i l i z e r response i n o n - f a r m t r i a l s . T h e N was also a p p l i e d 

i n t w o s p l i t a p p l i c a t i o n s a s f o r t h e p r e v i o u s e x p e r i m e n t . T h e c r o p was s o w n a n d 

m a n a g e d i n t h e same m a n n e r a s t h e 1 9 9 2 / 9 3 R M F I t r i a l s c r o p . P l o t size was r e d u c e d 

t o f i v e r o w s w i t h a n e t p l o t size o f t h r e e r o w s . F o u r t e e n loca t ions ( e i g h t i n Kavango 

a n d s ix i n O w a m b o l a n d s ) w e r e i n c l u d e d i n t h i s s t u d y . R M F I t r i a l s w e r e m a n a g e d b y 

e x t e n s i o n w i t h t h e assistance o f researchers . 

F i v e e n t r i e s , n a m e l y S D M V 8 9 0 0 4 , I C M V - F 8 6 4 1 5 , Okashana 1 , Kan tana , a n d t h e 

h o s t f a r m e r ' s L L V w e r e also e v a l u a t e d d u r i n g t h e 1 9 9 3 / 9 4 season u n d e r t h e f a r m e r ' s 

m a n a g e m e n t . E a c h f a r m e r p r o v i d e d a r e p l i c a t e , a n d t h e t r i a l was s o w n a t f i v e loca-

t i o n s w i t h f o u r f a r m e r s ( r ep l i ca t e s ) a t each l o c a t i o n . T h e p l o t size was 5 x 5 m, w i t h a 

n e t p l o t size o f 3 x 3 m . T h e f a r m e r s s o w e d a n d m a n a g e d t h e c r o p i n t h e same 
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m a n n e r a s t h e y usua l ly d o f o r t h e i r p e a r l m i l l e t c r o p f ie lds . N o e x t e n s i o n / r e s e a r c h 

i n f l u e n c e was i m p o s e d o n manag ing these t r i a l s . 

T h e analysis o f var iance was c a r r i e d o u t us ing A N O V A ( S A S I n s t i t u t e , 1 9 8 5 ) . 

P o o l e d analysis w a s d o n e b y zone ( r e g i o n ) . T h e zones w e r e based o n agroecologica l 

p o t e n t i a l a s d i c t a t e d b y r a i n f a l l , a n d t o a lesser e x t e n t b y soils. T w o m a j o r zones 

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

a ) O w a m b o , w h i c h has a n annua l r a i n f a l l o f 3 0 0 - 4 0 0 m m . T h i s can b e f u r t h e r 

d i v i d e d i n t o O w a m b o W e s t ( p o o r dra inage d u e t o t e r r a i n a n d soi l c h e m i c a l c o m -

p o s i t i o n ) , a n d O w a m b o East ( n o dra inage p r o b l e m s ) . 

b ) Kavango , w h i c h receives b e t w e e n 4 0 0 a n d 6 0 0 m m o f r a i n f a l l pe r year. T h i s can b e 

f u r t h e r d i v i d e d i n t o Kavango W e s t a n d Kavango East w h i c h rece ive 4 0 0 - 5 0 0 m m 

a n d 5 0 0 - 6 0 0 m m annua l r a i n f a l l r e spec t i ve ly . 

Results and Discussion 

T h e g r a i n y i e l d da ta f o r 1 9 9 2 / 9 3 season i n f o u r zones a re p r e s e n t e d i n T a b l e 1 . F o u r 

va r i e t i e s i n O w a m b o W e s t a n d t h r e e i n O w a m b o East w e r e s ign i f i can t ly supe r io r t o 

t h e f a r m e r s ' L L V c o n t r o l i n respec t o f g ra in y i e l d p r o d u c t i o n . H o w e v e r , none o f t h e 

i m p r o v e d var ie t i e s was s u p e r i o r t o t h e f a r m e r s ' L L V i n t h e Kavango East a n d Kavango 

W e s t zones, a l t h o u g h t h e y p e r f o r m e d eq u a l l y w e l l a s t h e f a r m e r s ' L L V T w o v a r i -

e t i e s — O k a s h a n a 1 a n d S D M V 8 9 0 0 4 (re leased i n Z i m b a b w e a s P M V 2 ) — p r o d u c e d 

s i gn i f i c an t l y h i g h e r g r a i n y i e ld s i n c o m p a r i s o n w i t h t h e f a r m e r s ' L L V i n b o t h O w a m b o 

W e s t a n d O w a m b o East zones. These Jesui ts suggest t o so me e x t e n t t h a t t h e i m -

p r o v e d va r i e t i e s are m o r e a d a p t e d t o t h e zones o f O w a m b o t h a n t o t h e zones o f 

Kavango . 

Table 1 . M e a n gra in yie ld ( t ha
- 1

) tr ia l d a t a o f o n - f a r m pearl mi l let varieties averaged 

over o n e to f o u r locations in d i f ferent regions of N a m i b i a , 1 9 9 2 / 9 3 season. 

Varie ty 

Okashana 1 

I C M V - F 86415 

S D M V 89004 

I C M V 82132 

Kaufela 

Kantana 1 

Kantana 2 

Farmers' L L V cont ro l 

SE 

Mean 

C V ( % ) 

N u m b e r of locations 

Owambo Owambo 

West East 

1.71** 1.83* 

1.48** 1.42 

1.39* 2.19** 

1.44** 1.44 

1.11 1.75* 

1.01 0.97 

1.02 1.22 

1.05 1.33 

±0.096 ±0.118 

1.27 1.52 

11.0 

3 1 

Kavango 

West 

1.93 

2.14 

2.03 

1.78 

2.13 

1.57 

2.07 

2.00 

±0.142 

1.95 

-

3 

Kavango 

East 

1.25 

1.34 

1.17 

1.03 

1.18 

1.13 

1.20 

1.33 

±0.066 

1.20 

-

4 

*, ** Significantly different from farmers' control variety at 5% and 1% levels of probability respectively. 
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Table 2 . M e a n squares (M.S. ) f o r gra in yield ( t ha - 1 ) t r ia l d a t a o f o n - f a r m pearl mi l le t 

r esearch -managed f a r m e r - i m p l e m e n t e d variet ies in t w o regions o f N a m i b i a : 

Kavango a n d O w a m b o l a n d s , a n d across t w o regions, 1 9 9 3 / 9 4 season. 

Sources 

Variet ies ( V ) 

Fert i l izers (F) 

Locations (L) 

V * F 

L * V 

L * F 

L * V * F 

Pooled error 

Owambolands 

d.f. 

7 

1 

5 

7 

35 

5 

35 

90 

M.S 

0.336** 

2 .265* * 

14 .708** 

0.052 

0 . 2 7 1 * * 

0 .313* * 

0 .148* 

0.088 

Kavango 

d.f. M.S 

7 0.128 

1 3 .679** 

7 32 .048* * 

7 0.125 

49 0.089 

7 0.296 

49 0.148 

120 0.171 

Namibia 

d.f. M.S 

7 0.261 

1 5 . 9 4 1 * * 

13 2 2 . 9 4 1 * * 

7 0.106 

91 0.168 

13 0 .280* 

91 0.142 

210 0.136 

*, * * , Significant at 5% and 1% levels of probability respectively. 

D u r i n g t h e 1 9 9 3 / 9 4 season, R M F I t r i a l s w e r e c o n d u c t e d w i t h a n d w i t h o u t f e r t i l -

i ze r a t 14 si tes. C o m b i n e d da ta analysis suggests t h a t t h e d i f f e rences a m o n g var ie t ies 

w e r e s ign i f i can t o n l y i n O w a m b o l a n d s a n d n o t i n Kavango ( T a b l e 2 ) . These resul ts are 

i n a g r e e m e n t w i t h t h e f i n d i n g s o f t h e 1 9 9 2 / 9 3 season. 

T h e m e a n squares d u e t o f e r t i l i z e r s a n d loca t ions w e r e s igni f icant i n O w a m b o l a n d s 

a n d K a v a n g o a s w e l l a s o n a c o m b i n e d - l o c a t i o n basis ( T a b l e 2 ) . W i t h t h e a p p l i c a t i o n 

o f f e r t i l i z e r s , o n a n o v e r a l l basis, g r a i n y i e l d s increased s ign i f i can t ly f r o m 0 .73 t o 0 . 9 5 

t ha - 1 in O w a m b o l a n d s , a n d f r o m 0 . 6 7 to 0 .91 t ha - 1 in Kavango . I t i s i n t e r e s t i n g to 

n o t e t h a t t h e r e w e r e n o i n t e r a c t i o n s b e t w e e n var ie t ies a n d f e r t i l i z e r s ( T a b l e 2 ) , a n d 

t h e r e f o r e t h e v a r i e t y means o v e r f e r t i l i z e r levels are d iscussed. 

Table 3 . M e a n gra in y ie ld ( t ha - 1 ) t r ial d a t a o f o n - f a r m pearl mi l let research-managed 

f a r m e r - i m p l e m e n t e d variet ies averaged over t w o fer t i l i ty levels a n d e ight locations 

in K a v a n g o , six locat ions in O w a m b o l a n d s , a n d across 14 locations, Namib ia , 1 9 9 3 / 9 4 

season. 

Var ie ty 

Okashana 1 

S D M V 90016 

S D M V 91018 

S D M V 90004 

S D M V 89004 

I C M V - F 86415 

Farmers' L L V 

Kantana 

SE 

Mean 

Owambolands 

1.00** 

0 .93* 

0.92 

0.90 

0.87 

0.79 

0.76 

0.63 

±0.061 

0.85 

Kavango 

0.73 

0.74 

0.92 

0.81 

0.80 

0.82 

0.80 

0.72 

±0.073 

0.79 

Namibia 

0.85 

0.82 

0.92 

0.85 

0.83 

0.81 

0.78 

0.68 

±0.049 

0.82 

* ** Significantly different f rom farmers' control variety at 5% and 1% levels of probability respectively. 
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Table 4 . M e a n gra in yield ( t ha - 1 ) t r ial d a t a o f o n - f a r m peart mi l le t f a r m e r - m a n a g e d 

f a r m e r - i m p l e m e n t e d varieties averaged over th ree locations in Kavango, t w o loca-

t ions in O w a m b o l a n d s , a n d across f ive locations, Namib ia , 1 9 9 3 / 1 9 9 4 season. 

Var ie ty 

Okashana 1 

S D M V 89004 

I C M V - F 86415 

Farmers' L L V 

Kantana 

SE 

Mean 

Owambolands 

0.72 

0.76 

0.77 

0.67 

0.44 

±0.087 

0.68 

Kavango 

0.32 

0.35 

0.32 

0.36 

0.31 

±0.035 

0.33 

Namibia 

0.49 

0.51 

0.50 

0.49 

0.36 

±0.040 

0.47 

T w o var ie t i e s i n t h e R M F I t r i a l — O k a s h a n a 1 a n d S D M V 9 0 0 1 6 — p r o d u c e d s igni f i -

c a n t l y h i g h e r g r a in y i e l d s a s c o m p a r e d w i t h t h e f a r m e r s ' L L V i n O w a m b o l a n d s ( T a b l e 

3 ) . T h e resu l t s f o r t w o seasons suggest t h a t Okashana 1 has y i e l d e d s ign i f ican t ly 

h i g h e r t h a n t h e f a r m e r s ' L L V i n O w a m b o l a n d s . 

T h e e v a l u a t i o n o f t h e i m p r o v e d var ie t ies u n d e r f a r m e r s ' o w n m a n a g e m e n t d u r i n g 

t h e 1 9 9 3 / 9 4 season s h o w e d t h a t n o n e o f t h e i m p r o v e d var ie t ies h a d g ra in y i e l d 

s u p e r i o r i t y t o t h e f a r m e r s ' L L V i n b o t h Kavango a n d O w a m b o regions ( T a b l e 4 ) . 

T h e resu l t s o f 2 years o f t e s t i n g i n d i c a t e t h e f o l l o w i n g f i n d i n g s : 

1 . U n d e r research m a n a g e m e n t , Okashana 1 gave s ign i f i can t ly h i g h e r g r a i n y i e l d ove r 

t h e f a r m e r s ' L L V i n O w a m b o l a n d s . I n Kavango t h e p e r f o r m a n c e o f Okashana 1 

a n d t h e f a r m e r s ' L L V was t h e same ove r t h e last 2 years o f t e s t i n g . 

2 . U n d e r f a r m e r m a n a g e m e n t , a l l t h e var ie t ies p r o d u c e d s i m i l a r y i e ld s t o t h e 

f a r m e r s ' L L V . H o w e v e r , i n t h e R M F I t r i a l , var ie t ies r e s p o n d e d t o f e r t i l i z e r , a n d 

Okashana 1 was s ign i f i can t ly supe r io r t o t h e f a r m e r s ' L L V i n respect o f g r a i n y i e l d . 

W i t h o u t any i m p r o v e m e n t i n c r o p m a n a g e m e n t p rac t ices , t h e r e s e e m e d t o b e a 

l i t t l e y i e l d ga in f r o m c u l t i v a r change. 

3 . N o n e o f t h e i m p r o v e d var ie t ies u n d e r t e s t p r o d u c e d h ighe r g ra in y i e l d t h a n 

Okashana 1. 

4 . T h e d e v e l o p m e n t o f pea r l m i l l e t c u l t i v a r s needs t o b e t a r g e t e d t o zones c u r r e n t l y 

b r o a d l y d e f i n e d a s O w a m b o a n d Kavango . 
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