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Abstract 

Pearl millet is the major crop in northern Namibia where 60% of the population 

live. Although agricultural research was conducted in these areas during the pre-

independence period, the first study to obtain baseline information was conducted 

in 1993. 

The study confirmed the predominance of pearl millet in northern Namibia, 

with an average sown area per household of 3.5 ha. The farmers identify short 

duration as the most preferred varietal trait above grain yield, and research 

needs to be targeted in line with the farmers' preferences. Drought was identified 

as the major constraint on pearl millet production followed by lack of draft power. 

Farmers do recognize the importance of a good crop stand, early thinning, and 

weeding. The use of manure is widespread while the use of chemical fertilizer is 

very limited. 

Research priorities identified in the study include the development of drought-

alleviating technologies, development of pearl millet cultivars that meet the 

farmers' preference, and improvement of soil fertility and crop management 

strategies. 

A large pearl millet grain yield gap was identified with on-farm yields of 0.15 

to 0.20 t ha
1
 compared with on-station yields of 3.63 to 3.87 t ha

1
 during the 

1992/93 season. The yield gap analysis shows the comparative grain yield gains 

of improved management to be between 134 and 725% (for the levels of manage-

ment identified) compared with varietal change yield gains of 6 to 44% at the 

specified management levels. Based on these findings the Ministry of Agriculture, 

Water and Rural Development (MAWRD) is requested to put more effort into 

resource management research as opposed to genetic improvement, with more 

emphasis on on-farm research. 
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Background 

T h e f a r m e r s i n t h e n o r t h e r n c o m m u n a l areas o f N a m i b i a , n a m e l y , C a p r i v i , Kavango , 

a n d t h e f o u r reg ions c o v e r i n g t h e f o r m e r O w a m b o l a n d — O s h i k o t o , Oshana , O h a n g -

w e n a , a n d O m u s a t i — p r a c t i c e a m i x e d f a r m i n g s y s t e m . T h e s y s t e m i s based o n c r o p 

a n d l i v e s t o c k p r o d u c t i o n sys tems t h a t are i n t e r d e p e n d e n t . 

Pear l m i l l e t i s t h e d o m i n a n t c r o p . W i t h n o f o r m a l pear l m i l l e t g r a i n m a r k e t s , 

h o u s e h o l d f o o d s e c u r i t y i s t h e t a rge t f o r m o s t f a rmers . 

T h e r e are v e r y f e w basel ine da ta o n t h e f a r m i n g sy s t em a n d l i t t l e u n d e r s t a n d i n g o f 

i t s c o m p o n e n t p r o d u c t i o n sys tems ( U N I C E F 1 9 8 9 ) . D u r i n g t h e p r e - i n d e p e n d e n c e 

p e r i o d , research o n p e a r l m i l l e t a n d associated p r o d u c t i o n sys tems was n o t g i v e n 

a t t e n t i o n . T h e f a r m e r s l i v i n g i n these areas k n o w w h a t i s g o o d f o r t h e m ; t h e i r su rv iva l 

i s a d e q u a t e t e s t i m o n y t o t h e i r a u t h o r i t y . T h i s basel ine survey i s t h e f i r s t r e c o r d e d 

c o m p r e h e n s i v e a t t e m p t t o o b t a i n q u a n t i t a t i v e da ta o n pea r l m i l l e t - b a s e d p r o d u c t i o n 

s y s t e m ( s ) o f n o r t h e r n N a m i b i a . T h e s t u d y seeks t o i d e n t i f y research p r i o r i t i e s a n d 

f o c i based o n t h e k n o w l e d g e a n d p e r c e p t i o n s o f f a rmers . 

Method of Data Collection 

A su rvey , u s i n g a s t r u c t u r e d q u e s t i o n n a i r e , was c o n d u c t e d b e t w e e n M a y a n d A p r i l 

1 9 9 3 . A g r i c u l t u r a l e x t e n s i o n off icers d i d t h e e n u m e r a t i o n i n t h e i r r e spec t ive areas. A 

r a n d o m s a m p l e o f a t least 2 0 f a r m e r s was i n t e r v i e w e d a r o u n d each A g r i c u l t u r a l 

D e v e l o p m e n t C e n t r e ( A D C ) . T h e A D C i s t h e l o c a t i o n o f a g r i c u l t u r e e x t e n s i o n off ices 

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

p resence a t h o m e d u r i n g t i m e o f v i s i t was a n i m p o r t a n t d e c i d i n g f ac to r i n t h e ' c h o i c e ' 

o f r e s p o n d e n t s . C o n s i d e r i n g t h e fac t t h a t t h e p o p u l a t i o n dens i t ies i n these areas are 

r e l a t i v e l y l o w , t h e s ample size a t each A D C makes t h e r e sponden t s r ep resen ta t ive o f 

t h e f a r m i n g c o m m u n i t i e s i n n o r t h e r n N a m i b i a . T h e ac tua l s ample sizes w e r e a s 

f o l l o w s : C a p r i v i 18; Kavango 107; O m u s a t i 3 8 ; O n d a n g w a 2 8 ; a n d O s h i k o t o 18. 

I n a n a c c o m p a n y i n g exerc i se t h e areas o f pea r l m i l l e t a n d s o r g h u m g r o w n b y 

f a r m e r s i n t h e 1 9 9 2 / 9 3 season w e r e m e a s u r e d . T h i s was d o n e b y e x t e n s i o n of f icers 

u s i n g m e a s u r i n g w h e e l s , w i t h a t a rge t o f m e a s u r i n g 2 0 arable h o l d i n g s pe r A D C . T w o 

h u n d r e d a n d s ix f a m i l y h o l d i n g s i n t h e Kavango a n d O w a m b o regions w e r e measu red . 

Results 

Average size of holding 

N o n a t i o n a l f i g u r e s are avai lable . T h e resu l t s o f t h e area m e a s u r e m e n t s c o n d u c t e d 

d u r i n g t h e 1 9 9 2 / 9 3 season are p r e s e n t e d i n T a b l e 1 e x c l u d i n g t h e e x t r e m e values 

w h i c h h a d f e w e r t h a n f i v e observa t ions i n each class. O n t h e l o w e r e n d o f t h e da ta set 

o n l y f o u r obse rva t ions w e r e d i s c o u n t e d . T h e average size o f area s o w n t o p e a r l m i l l e t 
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Table 1 . Area o f pearl mi l le t g r o w n by indiv idual 

fa rmers surveyed in 1993 . 

Class l im i t (ha) 

0.5-1.4 

1.5-2.4 

2.5-3.4 

3.5-4.4 

4.5-5.4 

5.5-6.4 

6.5-7.4 

7.5-8.4 

Mean 

SD 

Class value (ha) 

1 

2 

3 

4 

5 

6 

7 

8 

3.5 

±1.76 

Observed frequency 

20 

37 

42 

38 

17 

10 

9 

6 

p e r h o u s e h o l d f r o m t h i s data set i s 3.5 ha. I f classes w i t h 10 o r f e w e r observa t ions are 

d r o p p e d , t h e m e a n i s r e d u c e d t o 2 . 9 6 ha. 

Constraints on pearl millet production 

A p r i m a r y o b j e c t i v e was t o i d e n t i f y t h e m a j o r cons t ra in t s l i m i t i n g pear l m i l l e t p r o d u c -

t i o n . T h e r a n k o r d e r o f t h e cons t ra in t s was es tab l i shed us ing a score c a l c u l a t e d a s t h e 

s u m o f t h e p r o d u c t of : 

( N u m b e r o f r a n k i n g r e sponden t s x r ank o r d e r va lue) 

w h e r e f i r s t i s v a l u e d 3 , s econd is v a l u e d 2 , a n d t h i r d i s v a l u e d 1 . 

D r o u g h t i s t h e m o s t i m p o r t a n t c o n s t r a i n t r ecogn ized b y fa rmers . N e x t i s l ack o f 

d r a f t p o w e r , w i t h l ack o f i m p r o v e d seed c o m i n g t h i r d ( T a b l e 2 ) . V i e w i n g t h e p r o d u c -

Table 2 . Constraints on pearl mi l let product ion in nor thern Namib ia ident i f ied by a 

d iagnost ic survey: May-Jun 1993 . 

Constraint 

Drough t 

Lack of draf t power 

Lack of improved seed 

Lack of grain market 

Lack of fert i l izer 

Lack of extension 

Low soil fe r t i l i t y 

Lack of manure 

Score1 

409 

321 

269 

176 

173 

170 

144 

76 

Regional rank by score 

Nat ional 

1 

2 

3 

4 

5 

6 

7 

8 

Capriv i 

3 

4 

1 

2 

5 

-

-

-

Kavango 

1 

2 

3 

6 

5 

4 

6 

4 

O w a m b o 

1 

2 

3 

-

-

5 

-

-

1. Score = (Number of ranking respondents x rank order value). 
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t i o n c o n s t r a i n t s b y r e g i o n , t h e m a j o r s h i f t f r o m t h e n a t i o n a l p a t t e r n i s n o t e d i n 

C a p r i v i w h e r e l a c k o f i m p r o v e d seeds a n d l a ck o f a g r a i n m a r k e t are c lass i f ied a s t h e 

m a j o r c o n s t r a i n t s . T h i s m a y b e d u e t o t h e w e t t e r e n v i r o n m e n t associated w i t h annua l 

pu rchase o f m a i z e h y b r i d seed, a n d t h e r emotenes s o f t h e C a p r i v i r e g i o n f r o m a l l 

u r b a n cen t e r s a n d ra i l -heads . 

Desired traits in pearl millet varieties 

I t was i m p o r t a n t t o e s tab l i sh reasons f o r pea r l m i l l e t c u l t i v a r p re fe rences , i n o r d e r t o 

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

phase . T h e s c o r i n g s y s t e m u s e d f o r c o n s t r a i n t r a n k i n g was also a p p l i e d t o r a n k t r a i t 

d e s i r a b i l i t y . T h e resu l t s are g i v e n i n T a b l e 3 . S h o r t d u r a t i o n i s t h e m o s t des i rab le t r a i t 

f o l l o w e d b y g r a i n y i e l d . D r o u g h t t o l e r ance a n d g ra in size are also t o p o n t h e l i s t , w a y 

above g r a i n s t o r a b i l i t y a n d insec t a n d disease resis tance. 

Table 3 . Desired traits in i m p r o v e d pearl mi l le t varieties: survey results May-Jun 

1 9 9 3 . 

Tra i t 

Short dura t ion 

Gra in y i e ld 

Drough t tolerance 

G r a i n size 

Plant height 

Head size 

Insect resistance 

Gra in color 

Gra in s torabi l i ty 

Disease resistance 

B i rd tolerance 

S tem thickness 

Stover y ie ld 

M i l l i n g qual i ty 

Score1 

89 

72 

59 

55 

44 

41 

39 

38 

34 

27 

25 

24 

22 

3 

Rank 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

Respondents ranking first (%) 

21.0 

14.6 

9.5 

12.5 

5.7 

8.8 

4.8 

7.3 

5.3 

3.0 

3.0 

2.3 

1.5 

0.5 

1. Score = (Number of ranking respondents x rank order value). 

Crop management 

Seedbed p r e p a r a t i o n . T h e m a j o r i t y o f t h e f a r m e r s use a n i m a l p o w e r a n d s o w t h e i r 

c r o p o n t h e f l a t . H o w e v e r , t h e r e are s t r i k i n g r eg iona l d i f fe rences . N i n e t y - f i v e p e r c e n t 

o f t h e f a r m e r s i n C a p r i v i , 9 2 % i n Kavango , a n d 6 7 % O s h i k o t o s o w o n t h e f l a t . O n t h e 

o t h e r h a n d 8 1 % , 6 5 % , a n d 3 3 % o f t h e Oshana , O m u s a t i , a n d O s h i k o t o f a r m e r s s o w o n 

t h e r i d g e a n d b r o a d b e d . 
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M u l c h i n g i s n o t a c o m m o n p r a c t i c e . I n Kavango 3 7 % o f t h e r e sponden t s c o l l e c t t h e 

c r o p res idues a n d b u r n t h e m d u r i n g t h e process o f seedbed p r e p a r a t i o n . I n O w a m b o , 

t h e c r o p res idues are gene ra l ly g razed d o w n be fo re t h e onse t o f t h e ra ins . 

S o w i n g a n d t h i n n i n g the crop. F i f t y p e r c e n t o f t h e fa rmers s o w t h e i r pea r l m i l l e t 

c r o p o n h i l l s , i n a r o w p a t t e r n , a n d 3 4 % s o w o n sca t t e red h i l l s . 

D i b b l i n g a long r o w s a n d b roadcas t i ng are n o t popu la r , each p r ac t i c e b e i n g used b y 

f e w e r t h a n 10% o f t h e r e sponden t s . 

T h e m a j o r i t y o f t h e C a p r i v i r e sponden t s ( 7 2 % ) sow f e w e r t h a n five seeds pe r h i l l 

( T a b l e 4 ) . A large percen tage o f t h e C a p r i v i a n s ( 3 8 % ) also d o n o t t h i n t h e i r c r o p 

( T a b l e 5 ) . T h e m o s t c o m m o n reason g i v e n fo r n o t t h i n n i n g i s shortage o f l abor . 

N a t i o n a l l y , 4 8 % o f t h e r e sponden t s s o w b e t w e e n 5 a n d 10 seeds per h i l l . 

Table 4 . Propor t ion of fa rmers (%) sowing t h e indicated n u m b e r of seeds per hill: 

1993 survey results. 

Nat ional 

Capr iv i 

Kavango 

Omusat i 

Ondangwa 

Osh iko to 

Number of seeds sown per h i l l 

< 5 

27.8 

72.2 

26.2 

7.9 

35.7 

22.2 

5-10 

47.8 

16.7 

48.6 

78.9 

21.4 

50.0 

10-15 

10.0 

5.6 

9.3 

13.9 

17.9 

0 

15-20 

5.3 

0 

6.5 

0 

10.7 

5.6 

> 2 0 

7.7 

5.6 

8.4 

0 

14.3 

11.1 

Table 5 . Propor t ion of fa rmers (%) th inn ing thei r pearl mi l let crop to t h e levels 

ind icated: 1993 survey results. 

Region 

Nat ional 

Capr iv i 

Kavango 

Omusat i 

Ondangwa 

Osh iko to 

Don ' t Th in 

th in to 1 

6.2 2.9 

38.9 0 

5.6 1.9 

0 2.6 

0 10.7 

0 0 

Th in Th in 

t o 2 to 3 

17.7 44.5 

11.1 27.8 

12.1 53.3 

21.1 42.1 

28.6 32.1 

33.3 33.3 

Th in 

t o 4 

23.5 

11.1 

21.5 

31.6 

28.1 

16.7 

Th in 

t o 5 

5.3 

5.6 

5.6 

2.6 

0 

16.7 

T w e n t y - e i g h t p e r c e n t o f t h e r e sponden t s sow f e w e r t h a n 5 seeds per h i l l . I t is 

i n t e r e s t i n g t o n o t e t h a t close o n 8% o f t h e fa rmers sow over 2 0 seeds pe r h i l l . 

F o r t y - f i v e p e r c e n t o f t h e f a rmers t h i n t o t h r e e seedlings pe r h i l l a n d 8 5 % t h i n t o 

b e t w e e n t w o a n d f o u r seedlings pe r h i l l ( T a b l e 5 ) . 

A p l a n t p o p u l a t i o n c o u n t a t t w o A D C s i n Kavango also came u p w i t h a m e a n o f 

t h r e e t o f o u r p l an t s pe r h i l l . 
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T h i n n i n g a n d w e e d i n g t i m e . T i m e l i n e s s o f t h i n n i n g a n d w e e d i n g was e q u a l l y o f 

c o n c e r n to t h e base l ine da ta c o l l e c t i o n exerc i se . Tab les 6 , 7 , a n d 8 c o n t a i n t h e 

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

c y c l e r e s p e c t i v e l y . F a r m e r s genera l ly f o r g e t t o t h i n a n d w e e d o n t i m e . Seven ty - f ive 

p e r c e n t o f t h e f a r m e r s p l a n n e d t o t h i n a n d 7 2 % t o w e e d t h e i r p e a r l m i l l e t c r o p w i t h i n 

3 w e e k s o f e m e r g e n c e . O n l y 8 % o f t h e r e sponden t s t h i n , a n d 6 % W e e d t h e i r c rops 

l a t e r t h a n 4 w e e k s a f t e r e m e r g e n c e . These f igures are cons i s ten t , c o n s i d e r i n g t h e fac t 

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

Table 6 . Propor t ion of f a rmers (%) th inn ing the i r crop a t t h e indicated t imes: 1993 

survey results. 

Region 

Nat ional 

Capr iv i 

Kavango 

Omusa t i 

Ondangwa 

Osh iko to 

Th inn ing 

3.3 

33.3 

0.9 

0 

0 

0 

T im ing of th inn ing after emergence (days) 

< 1 4 

30.5 

16.7 

22.4 

42.1 

53.6 

27.8 

14-20 

42.1 

27.8 

41.0 

55.3 

35.7 

44.4 

21-28 

14.8 

5.6 

21.5 

0 

10.7 

22.2 

> 2 8 

7.7 

16.7 

10.3 

2.6 

0 

5.6 

Table 7 . P ropor t ion of fa rmers (%) w e e d i n g the i r pearl mi l let crop dur ing t h e indi-

ca ted per iod : 1 9 9 3 survey results. 

Region 

Nat ional 

Capr iv i 

Kavango 

Omusa t i 

Ondangwa 

Osh iko to 

T im ing of weeding after emergence (weeks) 

< 2 

36.7 

10.5 

28.0 

45.0 

71.4 

43.8 

2-3 

39.0 

31.6 

42.1 

55.0 

14.3 

31.3 

3-4 

18.1 

42.1 

21.5 

0 

14.3 

18.8 

> 4 

6.2 

15.8 

8.45 

0 

0 

6.3 

Table 8 . P ropor t ion of fa rmers (%) w e e d i n g thei r pearl mi l let crop 1 - 4 t imes dur ing 

t h e season: 1 9 9 3 survey results. 

Nat iona l 

Capr iv i 

Kavango 

Omusa t i 

Ondangwa 

Osh iko to 

Number of weedings per season 

1 

32.4 

68.4 

30.8 

20.0 

17.9 

56.3 

2 

59.5 

31.6 

69.2 

47.5 

75.0 

31.3 

3 

6.7 

0 

0 

27.5 

7.1 

6.3 

4 

1.0 

0 

0 

2.5 

0 

6.3 

4 8 



I t m a y b e n o t e d f r o m T a b l e 8 t h a t 6 0 % o f t h e f a rmer s w e e d t h e i r pea r l m i l l e t c r o p 

t w i c e . O v e r 2 7 % o f t h e O m u s a t i r e sponden t s w e e d t h e i r c r o p t h r i c e , c l ea r ly d e m o n 

s t r a t i n g t h a t f a r m e r s are f u l l y aware o f t h e i m p o r t a n c e o f w e e d i n g . H o w e v e r , 6 8 % o f 

r e s p o n d e n t s i n C a p r i v i a n d 5 6 % o f r e sponden t s i n O s h i k o t o w e e d t h e i r pea r l m i l l e t 

c r o p o n l y o n c e . 

T h e m a j o r i t y o f t h e f a rmer s ( 8 4 % ) use t h e h a n d - h o e f o r w e e d c o n t r o l . T h e use o f 

a n i m a l - d r a w n c u l t i v a t o r s i s n o t c o m m o n , w i t h 2 4 % o f t h e Kavango , 16% o f t h e 

C a p r i v i , a n d 6 % o f t h e O s h i k o t o f a rmer s m a k i n g use o f a n i m a l - d r a w n i m p l e m e n t s f o r 

w e e d c o n t r o l . 

Fertility management 

A n o t h e r specif ic p u r p o s e o f t h e survey was t o es tabl i sh t h e r e g u l a r i t y o f use o f k raa l 

m a n u r e , f e r t i l i z e r , r o t a t i o n s , a n d i n t e r c r o p p i n g . N a t i o n a l l y , 2 . 8 % o f t h e f a rmer s r e g u -

l a r l y use c h e m i c a l f e r t i l i z e r s , 2 1 . 6 % use t h e m s o m e t i m e s , a n d 7 5 . 5 % have never u s e d 

c h e m i c a l f e r t i l i z e r . A l l r e sponden t s i n C a p r i v i s o m e t i m e s use f e r t i l i z e r . Seven ty - s ix 

p e r c e n t o f t h e r e s p o n d e n t s i n O s h i k o t o s o m e t i m e s use f e r t i l i z e r . I n Kavango ( 2 1 % ) , 

O m u s a t i ( 1 4 % ) , a n d Oshana (13%) t h e f a rmers s o m e t i m e s use f e r t i l i z e r . N - P - K 

c o m p o u n d f e r t i l i z e r s are t h e m o s t c o m m o n l y used c h e m i c a l f e r t i l i z e r s b y t h e f e w 

f e r t i l i z e r users, f o l l o w e d b y s t r a igh t P f e r t i l i z e r s . T h e q u a n t i t i e s o f c h e m i c a l f e r t i l i z e r s 

used p e r f a r m e r are s m a l l , b e i n g less t h a n 50 kg pe r f a r m e r (average f o r a l l users) 

d u r i n g t h e 1 9 9 2 / 9 3 season. 

N o n e o f t h e r e sponden t s i n C a p r i v i uses m a n u r e . E i g h t y - f o u r p e r c e n t o f t h e 

Kavango r e s p o n d e n t s never use m a n u r e a n d o n l y 8% use i t s o m e t i m e s . By con t r a s t 

4 0 % o f t h e r e sponden t s i n t h e f o r m e r O w a m b o l a n d regions r egu l a r ly use m a n u r e , a n d 

4 8 % use i t s o m e t i m e s . T h e q u a n t i t i e s u sed d u r i n g 1 9 9 2 / 9 3 pe r f a r m e r (averaged f o r 

users o n l y ) r anged f r o m 2.5 t i n Kavango to 3 t i n t h e f o r m e r O w a m b o l a n d regions . 

T h e usage o f organic a n d ino rgan ic m a n u r e pe r u n i t area was n o t easy t o es tabl i sh 

because o f f a r m e r s ' d i f f i c u l t i e s i n area e s t i m a t i o n . 

F a l l o w i n g as a f e r t i l i t y m a n a g e m e n t s t ra tegy i s n o t c o m m o n ; o n l y 1.6% of t h e 

f a r m e r s r e g u l a r l y d o i t . E i g h t e e n p e r c e n t o f t h e f a rmers s o m e t i m e s leave t h e i r lands 

f a l l o w t o res to re f e r t i l i t y w h i l e 7 9 % never d o i t . 

I n t e r c r o p p i n g i s a c o m m o n p r a c t i c e w i t h 4 5 % o f t h e r e sponden t s ' cereal c r o p lands 

b e i n g r e g u l a r l y i n t e r c r o p p e d w h i l e 3 4 % are s o m e t i m e s i n t e r c r o p p e d ( T a b l e 9 ) . 

Table 9 . Propor t ion of farmers (%) using legumes for intercropping: 1993 survey 

results. 

Region 

Nat ional 

Capr iv i 

Kavango 

Omusa t i 

Ondangwa 

Oshikoto 

Never 

intercrop 

17.1 

33.3 

12.9 

20.9 

14.3 

5.6 

Sometimes 

intercrop 

34.2 

48.6 

33.6 

36.3 

28.6 

11.8 

Regularly 

intercrop 

45.2 

15.2 

51.1 

43.4 

47.6 

70.6 
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C o w p e a i s t h e d o m i n a n t l e g u m e u s e d f o r i n t e r c r o p p i n g w i t h 9 8 % o f t h e f a r m e r s u s ing 

i t . I t i s t h e sole l e g u m e u s e d i n t h e i n t e r c r o p p i n g s y s t e m o f t h e O s h i k o t o a n d Oshana 

reg ions . T h e c o w p e a dens i t i e s u s e d are gene ra l ly l o w a n d t h e p e a r l m i l l e t t o c o w p e a 

r a t i o was n o t easy t o q u a n t i f y . C r o p r o t a t i o n i s n o t c o m m o n , w i t h 7 4 % o f t h e lands 

b e i n g u n d e r c o n t i n u o u s p e a r l m i l l e t . O n l y 5 % o f t h e lands are r e g u l a r l y r o t a t e d a n d 

17% o f t h e lands are s o m e t i m e s r o t a t e d . 

Discussion: Implications for Research 

The pearl millet area in Namibia 

T h e area s o w n t o s o r g h u m a n d pea r l m i l l e t n a t i o n a l l y d u r i n g t h e 1 9 9 2 / 9 3 season i s 

g i v e n b y t h e N a m i b i a n E a r l y W a r n i n g a n d F o o d I n f o r m a t i o n S y s t e m a s 171 2 0 0 ha. 

T h i s i s m a d e u p o f 143 0 0 0 h a i n O w a m b o , 1 7 0 0 0 i n Kavango a n d 1 1 2 0 0 i n C a p r i v i . 

T h e s e f i g u r e s are n o t based o n any k n o w n m e a s u r e m e n t s . 

T h e 1991 p o p u l a t i o n census b y t h e M i n i s t r y o f H o m e A f f a i r s e s t ab l i shed t h a t t h e 

p o p u l a t i o n o f t h e p e a r l m i l l e t g r o w i n g areas o f t h e n o r t h i s 8 2 9 0 0 0 , w h i c h i s 6 0 % o f 

t h e n a t i o n a l p o p u l a t i o n . T h e r eg iona l f i g u r e s w e r e a s f o l l o w s : 

O w a m b o 6 0 1 0 0 0 , Kavango 157 0 0 0 , a n d C a p r i v i 7 1 0 0 0 . 

T h e average f a m i l y sizes w e r e e s t ab l i shed t o b e 4 .6 ( C a p r i v i ) , 6 .0 ( O w a m b o ) , a n d 

6 .2 ( K a v a n g o ) . T h e census f i g u r e s also i n d i c a t e t h a t 8 0 % o f t h e p o p u l a t i o n i n 

O w a m b o i s r u r a l . O f t h e 140 0 0 0 househo lds i n t h e p e a r l m i l l e t g r o w i n g areas o f 

n o r t h e r n N a m i b i a , 112 0 0 0 are e s t i m a t e d t o b e r u r a l c u l t i v a t o r s . 

A M A W R D / I C R I S A T M i l l e t subsec tor s t u d y ( K e y l e r 1993) e s t i m a t e d t h e average 

h o u s e h o l d hectarages d u r i n g t h e 1993 harves t t o b e 3.5 h a f o r O w a m b o a n d 2 .9 h a f o r 

Kavango . T h i s i s i n a g r e e m e n t w i t h t h e area m e a s u r e m e n t s w e c o n d u c t e d d u r i n g t h e 

1 9 9 2 / 9 3 season ( T a b l e 1) . O u r survey resu l t s also i n d i c a t e d t h a t t h e s o r g h u m area pe r 

c u l t i v a t o r was less t h a n 0 .1 h a a n d t h e ma ize area was neg l ig ib l e . T h e N a m i b i a n Ea r ly 

W a r n i n g a n d F o o d I n f o r m a t i o n S y s t e m r e p o r t s a ma ize area o f 1 4 8 0 0 h a i n C a p r i v i 

d u r i n g t h e 1 9 9 2 / 9 3 season, a n d n o ma ize i n Kavango a n d O w a m b o . 

F r o m t h e above i n f o r m a t i o n t h e n a t i o n a l area s o w n t o pea r l m i l l e t has b e e n r e -

e s t i m a t e d . U s i n g t h e l o w e r m e a n pea r l m i l l e t hectarage pe r c u l t i v a r o f 2 . 9 6 ha, i t i s 

e s t i m a t e d t h a t t h e area u n d e r pear l m i l l e t d u r i n g t h e 1 9 9 2 / 9 3 season i n n o r t h e r n 

N a m i b i a was 3 3 1 5 0 0 ha . I t i s u n l i k e l y t h a t t h i s area varies g rea t ly f r o m year t o year . 

T h u s any N a m i b i a n research e f f o r t t a r g e t e d t o t h e small-scale c r o p g r o w e r s has t o b e 

o n p e a r l m i l l e t a n d i t s associa ted p r o d u c t i o n sys tems. 

Drought: the major constraint 

T h e p e a r l m i l l e t - g r o w i n g c o m m u n a l areas o f n o r t h e r n N a m i b i a are cha rac t e r i zed b y 

l o w , e r r a t i c r a i n f a l l r ang ing f r o m 3 0 0 m m y
- 1

 i n t h e w e s t t o 6 0 0 m m y
- 1

 i n t h e east. 

Season l e n g t h ranges f r o m 8 0 t o 100 days ( H u t c h i n s o n 1 9 9 3 ) . T h e h i g h p o t e n t i a l 

e v a p o t r a n s p i r a t i o n a n d t h e l o w w a t e r - h o l d i n g capac i ty o f t h e p r e d o m i n a n t l y sandy 
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soils w i t h a l o w organ ic c o n t e n t f u r t h e r des tabi l izes t h e a l ready p reca r ious so i l m o i s 

t u r e ba lance p o t e n t i a l f o r successful c r o p p i n g . 

T h e f a r m e r s ' k n o w l e d g e o f t h e i r e n v i r o n m e n t i s g o o d ; a n d t h e y d o recognize t h i s 

so i l m o i s t u r e l i m i t a t i o n ( d r o u g h t ) a s t h e m a j o r c o n s t r a i n t o n p e a r l m i l l e t p r o d u c t i o n . 

W h i l e n o da ta are avai lable t h e y i e ld s are k n o w n t o b e v e r y va r iab le f r o m year t o year 

a n d t o b e t o t a l l y d e p e n d e n t o n season q u a l i t y . T h e p r o d u c t i o n es t ima tes f r o m t h e 

N a m i b i a n E a r l y W a r n i n g a n d I n f o r m a t i o n S y s t e m b e t w e e n 1 9 9 0 / 9 1 a n d 1 9 9 2 / 9 3 

c l ea r ly i n d i c a t e t h i s t r e n d . Research p r i o r i t i e s are t h e d e v e l o p m e n t a n d a d a p t a t i o n o f 

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

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

Draft power constraint 

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

r e f l e c t a n o b v i o u s sca rc i ty o f a n i m a l d r a f t p o w e r . H o w e v e r , t h e resul ts o f t h e su rvey 

c o m e u p w i t h l ack o f d r a f t p o w e r a s t h e n u m b e r t w o cons t r a in t . 

R a p i d r u r a l appraisals c o n d u c t e d i n Kavango d u r i n g 1993 also i d e n t i f i e d l a ck o f 

d r a f t p o w e r a s o n e o f t h e m a j o r cons t r a in t s o n c r o p p r o d u c t i o n ( M o r r o w 1 9 9 3 ) . 

T h e r e i s a n e e d t o es tab l i sh t h e l i v e s t o c k o w n e r s h i p pa t t e rns i n these c o m m u n a l 

areas, w h i c h t h e s t u d y d i d n o t d o . T h e da ta o n m a n u r e use, h o w e v e r , suggest a m o r e 

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

s k e w i n Kavango . 

I n t h e f o r m e r O w a m b o l a n d regions t h e r e i s e x t r e m e grazing pressure a r o u n d t h e 

vi l lages . C a t t l e are m o v e d away f r o m h o m e d u r i n g t h e d r y season o n l y t o r e t u r n w h e n 

t h e graz ing has r e c o v e r e d f o l l o w i n g t h e onse t o f t h e rains . T h e r e i s n o s u p p l e m e n t a r y 

f e e d i n g f o r t h e l i v e s t o c k , t h o u g h f a rmer s a t t a c h l i t t l e i m p o r t a n c e t o c r o p res idues . 

T h u s , a t t h e s t a r t o f t h e season t h e r e are n o an imals i n t h e v i l lage t o p r o v i d e t h e 

n e e d e d d r a f t p o w e r . T h e f e w t h a t m a y b e p resen t are usua l ly t o o w e a k t o p l o w . 

L i v e s t o c k m a n a g e m e n t s trategies t h u s aggravate t h e d r a f t p o w e r scarc i ty c o n s t r a i n t 

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

d r a f t an ima l s avai lable a n d / o r m a k e t h e avai lable a n i m a l d r a f t p o w e r m o r e p r o d u c t i v e 

f r o m t h e onse t o f t h e ra ins s h o u l d b e d e v e l o p e d a n d adap t ed . 

Lack of improved seed 

T h e l ack o f i m p r o v e d p e a r l m i l l e t seed i s a r e su l t o f p r e - i n d e p e n d e n c e neg lec t o f 

research o n t h e c r o p ( U N I C E F 1 9 8 9 ) . T h e p o s t - i n d e p e n d e n c e release o f Okashana 1 

a n d p r o v i s i o n o f seed f o r t h e v a r i e t y b y G o v e r n m e n t has gene ra t ed a large i n t e r e s t i n 

t h e use o f i m p r o v e d pea r l m i l l e t seed. T h e C a p r i v i f a rmers have h a d p r e - i n d e p e n -

d e n c e e x p o s u r e t o i m p r o v e d ma ize a n d s o r g h u m seed d u e t o t h e c o m p a r a t i v e l y 

h i g h e r a g r i c u l t u r a l p o t e n t i a l o f t h e i r r eg ion ; hence t h e i r greater a p p r e c i a t i o n o f i m -

p r o v e d seed. T h i s d e m a n d f o r i m p r o v e d seed needs t o b e addressed w i t h i n t h e 

f r a m e w o r k o f t h e des i rab le c u l t i v a r t r a i t s a s i d e n t i f i e d b y f a r m e r s . T h e f ac t t h a t 
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f a r m e r s p u t m o r e emphas i s o n v a r i e t y earl iness ove r g r a in y i e l d m a y i n d i c a t e t h e i r 

c o n c e r n f o r g r a i n y i e l d s t a b i l i t y a n d / o r t h e n e e d f o r a n ea r ly harves t . 

F a r m e r s associate v a r i e t a l earl iness w i t h g r a i n y i e l d s t a b i l i t y . T h e r e is, h o w e v e r , n o 

sc i en t i f i c research da ta t o back t h e a s s u m p t i o n t h a t va r i e t a l earliness i m p r o v e s g ra in 

y i e l d s t a b i l i t y . 

F u r t h e r m o r e , f a r m e r s s t i l l cons ide r d r o u g h t t o l e r ance a s a n i m p o r t a n t t r a i t r e 

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

t h e i r e n v i r o n m e n t . G r a i n a n d h e a d size are also p l a c e d h i g h o n t h e f a r m e r s ' p r i o r i t y 

l i s t o f des i r ab l e c u l t i v a r t r a i t s . T h e fact t h a t disease a n d pest t o l e r ance are n o t r a n k e d 

h i g h m a y i n d i c a t e t h e i r l o w i n c i d e n c e i n t h e e x i s t i n g pea r l m i l l e t p r o d u c t i o n sys tems. 

T h e f a r m e r s i n d i c a t e t h a t Okashana 1 m e e t s t h e i r expec t a t i ons fo r des i rab le t r a i t s 

i n i m p r o v e d p e a r l m i l l e t va r i e t i e s . T o a v o i d p u t t i n g a l l t h e i r eggs i n one ' u n k n o w n ' 

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

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

c o n s i d e r a t i o n these c l ea r ly d e f i n e d f a r m e r s ' va r i e t a l t r a i t p references . T h u s , d e v e l o p 

m e n t a n d a d a p t a t i o n o f i m p r o v e d pea r l m i l l e t c u l t i v a r s t h a t d o satisfy t h e f a r m e r s ' 

des i r ab le t r a i t s , i .e . , earl iness, g r a i n y i e l d , a n d d r o u g h t to l e rance , are t h e research 

p r i o r i t i e s . 

Use of fertilizer 

T h e r e c o g n i t i o n o f cons t r a in t s such a s l ack o f f e r t i l i z e r a n d m a n u r e ind ica tes t h e 

f a r m e r s ' s e n s i t i v i t y t o t h e p r o b l e m s o f p o o r soi l f e r t i l i t y . T h e h i g h r i s k s o f f a i l u r e t h a t 

g o w i t h c r o p p i n g i n t h e s e m i - a r i d zones r e su l t i n v e r y l i m i t e d use o f e x t e r n a l l y 

p u r c h a s e d i n p u t s . T h e l ack o f a g u a r a n t e e d f o r m a l g r a in m a r k e t also discourages t h e 

use o f c o s t l y p u r c h a s e d i n p u t s . C o n s e q u e n t l y less t h a n 3 % o f t h e f a rmer s r egu la r ly 

use f e r t i l i z e r a n d ove r 7 5 % never use i t . H o w e v e r , t h e fac t t h a t some f e r t i l i z e r i s used 

o n p e a r l m i l l e t i nd i ca t e s t h a t t h e c r o p i s o f grea t i m p o r t a n c e i n t h e N a m i b i a n f a r m i n g 

s y s t e m , u n l i k e t h e s i t u a t i o n i n o t h e r S A D C c o u n t r i e s . Fo r e x a m p l e , n o f a r m e r i n 

Z i m b a b w e i s k n o w n t o a p p l y f e r t i l i z e r o n pea r l m i l l e t . 

T h e m a j o r i t y o f f a r m e r s i n t h e f o r m e r O w a m b o l a n d regions also a p p l y m a n u r e o n 

p e a r l m i l l e t . T h e l i m i t e d use o f m a n u r e i n Kavango a n d C a p r i v i m a y b e r e l a t e d t o t h e 

l o w h u m a n p o p u l a t i o n pressure a l l o w i n g f o r some s h i f t i n g c u l t i v a t i o n . 

T h e r e are, h o w e v e r , n o f e r t i l i z e r o r m a n u r e use r e c o m m e n d a t i o n s f o r t h e f a rmer s 

i n t h e n o r t h e r n c o m m u n a l areas o f N a m i b i a . Research p r i o r i t i e s s h o u l d , t h e r e f o r e , b e 

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

based o n a c o m b i n a t i o n o f organic a n d ino rgan ic f e r t i l i z e r s . 

Intercropping and crop rotations 

Pear l m i l l e t / c o w p e a i n t e r c r o p p i n g i s a v e r y c o m m o n p rac t i c e , w i t h 9 8 % o f t h e pea r l 

m i l l e t f a r m e r s us ing t h e s y s t e m . H o w e v e r , t h e pea r l m i l l e t / c o w p e a r a t i o i n t h e 

c r o p p e d lands var ies f r o m f a r m e r t o f a r m e r . T h e r e i s n o o p t i m u m spat ia l a r r a n g e m e n t 
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k n o w n f o r N a m i b i a n c o n d i t i o n s w h i c h e x t e n s i o n s t a f f can r e c o m m e n d t o f a rmer s . 

T h e use o f i n t e r c r o p p i n g a s d r o u g h t insurance i s w i d e l y u sed i n s i m i l a r regions , a n d 

research e l s e w h e r e has d e m o n s t r a t e d increased a n d m o r e s table y i e ld s f r o m i n t e r -

c r o p s c o m p a r e d w i t h sole c rops ( W i l l e y 1 9 7 9 ) . T h e e c o n o m i c r e t u r n s i n N i g e r u n d e r 

t r a d i t i o n a l f a r m i n g c o n d i t i o n s have b e e n r e p o r t e d t o b e subs tan t i a l ly h i g h e r f o r i n t e r -

c r o p p e d p e a r l m i l l e t t h a n s o l e - c r o p p e d m i l l e t (Spencer a n d S i v a k u m a r 1 9 8 6 ) . T h e r e -

f o r e , t h e research p r i o r i t i e s are t o d e v e l o p a n d adapt pea r l m i l l e t / c o w p e a 

i n t e r c r o p p i n g t echno log i e s t h a t enhance t h e p r o d u c t i o n sys tems ' g r a i n y i e l d a n d y i e l d 

s t a b i l i t y , a n d use c u l t i v a r s o f b o t h p e a r l m i l l e t a n d cowpeas t h a t are acceptab le t o t h e 

f a r m e r s . 

Seedbed conf igurat ion. T h e use o f f lat seedbeds i s associated w i t h sandy soils o f 

h i g h i n f i l t r a t i o n a n d g o o d dra inage . O n t h e o t h e r h a n d , t h e use o f r idges a n d b r o a d -

beds i s associa ted w i t h soils o f p o o r dra inage s i t u a t e d o n v e r y f l a t t e r r a i n . R i d g i n g i s 

r e p o r t e d t o i m p r o v e seed l ing e s t a b l i s h m e n t (Fussel e t a l . 1 9 8 6 ) , especia l ly d u r i n g 

o v e r - w e t p e r i o d s . T h e r e is, h o w e v e r , n o f o l l o w - u p t o l i n k these drainage measures 

w i t h m o i s t u r e c o n s e r v a t i o n t echno log ies l a t e r i n t h e season w h e n t h e c r o p w a t e r 

d e m a n d s are h i g h e r a n d t h e p o t e n t i a l benef i t s o f m i n i m i z i n g r u n o f f greater . T h e 

research p r i o r i t i e s are t h u s t h e d e v e l o p m e n t a n d a d a p t a t i o n o f t echno log ies t h a t 

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

i n g t h e surface w a t e r dra inage t echno log ie s c u r r e n t l y i n use. 

U s e o f crop residues. F a r m e r s w h o use t h e hand -hoe f o r p r i m a r y l a n d p r e p a r a t i o n 

b u r n c r o p res idues a t t h e t i m e o f l a n d p r e p a r a t i o n . T h e fa rmers say t h i s reduces 

w e e d s a n d pests . 

H o w e v e r , t h e p r a c t i c e o f b u r n i n g c r o p residues i n a n e n v i r o n m e n t w h e r e soils are 

d e v o i d o f o rgan ic m a t t e r a n d have a v e r y l o w n i t r o g e n status needs r e v i e w i n g . 

T h e r e is m e r i t , t h e r e f o r e , i n d e v e l o p i n g t echno log ie s t h a t w i l l enable t h e f a r m i n g 

s y s t e m t o b e n e f i t f r o m t h e c r o p res idues i r r e spec t ive o f t h e m e t h o d o f p r i m a r y 

c u l t i v a t i o n . E x p e r i m e n t s i n I n d i a have s h o w n t h a t use o f organic m u l c h e s , f o r e x a m -

p l e , can increase pea r l m i l l e t y i e l d b y 2 5 % , especia l ly i n years o f p o o r l y d i s t r i b u t e d 

r a i n f a l l (Spence r a n d S i v a k u m a r 1 9 8 6 ) . 

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

r e m a i n s q u e s t i o n a b l e . W h e r e c r o p residues are avai lable , t h e r e i s m e r i t i n us ing t h e m 

t o poss ib le advantage . T h u s , t h e d e v e l o p m e n t a n d a d a p t a t i o n o f t echno log ies t h a t 

e x p l o i t t h e so i l i m p r o v e m e n t capab i l i t i e s o f c r o p residues, w h i l s t address ing t h e 

f a r m e r s ' r e q u i r e m e n t t o m i n i m i z e c a r r y o v e r o f w e e d s a n d pests, are t h e research 

p r i o r i t i e s . 

C r o p t h i n n i n g a n d w e e d i n g . Fa rmer s k n o w t h e i m p o r t a n c e o f g o o d seedl ing estab-

l i s h m e n t , e a r ly t h i n n i n g a n d w e e d i n g , i n c l u d i n g t h e p o t e n t i a l benef i t s o f k e e p i n g t h e 

c r o p c l ean t h r o u g h o u t i t s g r o w t h c y c l e . Ea r ly t h i n n i n g a n d w e e d i n g are k n o w n t o 

c o n t r i b u t e t o g o o d y i e l d s ( G a u t a m a n d K a u s h i k 1980a) , a n d y i e l d r e d u c t i o n s o f 

b e t w e e n 2 5 a n d 5 0 % d u e t o w e e d c o m p l e t i o n have b e e n e s t i m a t e d (Spence r a n d 
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S i v a k u m a r 1 9 8 6 ) . I n t h e f o r m e r O w a m b o l a n d regions a n d i n Kavango , w h e r e pea r l 

m i l l e t i s t h e d o m i n a n t ce rea l , w e e d i n g i s d o n e 2 to 3 t i m e s d u r i n g t h e season. 

T h e f i n d i n g t h a t t h e m a j o r i t y o f C a p r i v i r e sponden t s o n l y w e e d once m a y b e 

e x p l a i n e d b y t h e f ac t t h a t i n t h i s c o m p a r a t i v e l y h i g h a g r i c u l t u r a l p o t e n t i a l area, pea r l 

m i l l e t b e c o m e s a ce rea l o f t e r t i a r y i m p o r t a n c e t o ma i ze a n d s o r g h u m . T h e reason w h y 

t h e m a j o r i t y o f O s h i k o t o f a r m e r s w e e d o n l y once i s n o t c lear . I t m a y b e r e l a t e d t o l o w 

w e e d pressures . T h i s needs v e r i f i c a t i o n . 

T h e l i m i t e d use o f a n i m a l - d r a w n , i n t e r r o w w e e d e r s m a y b e d u e t o t h e f a r m e r s ' 

a n d e x t e n s i o n o f f i c e r s ' l i m i t e d e x p o s u r e t o t h e t e c h n o l o g y d u e t o p r e - i n d e p e n d e n c e 

h u m a n m o v e m e n t r e s t r i c t i o n s . S ince f a r m e r s are aware o f t h e i m p o r t a n c e o f t i m e l y 

w e e d i n g , any f a i l u r e t o c o n t r o l w e e d s i s associated w i t h l abor shortages. C o n s e 

q u e n t l y , t h e use o f t e c h n o l o g i e s t h a t w o u l d m a k e w e e d c o n t r o l easier w o u l d b e 

b e n e f i c i a l t o c r o p p r o d u c t i o n . T h e research p r i o r i t i e s are t h e r e f o r e t o d e v e l o p , i n t r o 

d u c e , a n d a d a p t a n i m a l - b a s e d w e e d - c o n t r o l t e chno log ie s t h a t f i t i n t o t h e p e a r l m i l l e t 

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

The pearl millet yield gap 

T h e N a m i b i a n E a r l y W a r n i n g a n d F o o d I n f o r m a t i o n S y s t e m , t h e o n l y source o f 

n a t i o n a l s t a t i s t i c s , e s t i m a t e d t h e 1 9 9 2 / 9 3 p e a r l m i l l e t a n d s o r g h u m g ra in y i e ld s t o b e 

b e t w e e n 0 . 2 4 t ha
- 1

 a n d 0 . 2 6 t ha
- 1

. D u r i n g t h e 1 9 9 1 / 9 2 d r o u g h t season, y i e ld s w e r e 

e s t i m a t e d t o b e 0 .1 t h a
- 1

 f o r t h e m a i n p e a r l m i l l e t g r o w i n g areas o f O w a m b o a n d 

K a v a n g o . 

T h e o n - s t a t i o n a n d o n - f a r m research da ta c o l l e c t e d d u r i n g t h e 1 9 9 2 / 9 3 a n d 

1 9 9 3 / 9 4 seasons are u s e d separa te ly in Figures 1 a n d 2 to i l l u s t r a t e t h e p e a r l m i l l e t 

y i e l d gap w i t h r e s p e c t t o b o t h t h e f a r m e r s ' loca l l andrace var ie t i e s ( L L V s ) a n d t h e 

i m p r o v e d re leased c u l t i v a r Okashana 1 . T h e M A W R D / I C R I S A T pea r l m i l l e t subsec tor 

s t u d y y i e l d f i g u r e s u s e d i n t h e 1 9 9 2 / 9 3 y i e l d gap i l l u s t r a t i o n are o f s i m i l a r m a g n i t u d e 

t o t h e e s t i m a t e s u s e d b y t h e N a m i b i a n Ea r ly W a r n i n g a n d F o o d I n f o r m a t i o n S y s t e m . 

B y c o n t r a s t , t h e o n - s t a t i o n y i e l d s are a b o u t 2 0 t i m e s h i g h e r t h a n t h e f a r m e r s ' e s t i 

m a t e d p e a r l m i l l e t g r a i n y i e l d s . 

B o t h F igures 1 a n d 2 also s h o w t h e y i e l d gains d u e to c u l t i v a r change a n d manage

m e n t change . U s i n g t h e 1 9 9 2 / 9 3 data , i t i s i n t e r e s t i n g t o n o t e t h a t t h e change i n 

c u l t i v a r r e su l t s i n g r a i n y i e l d gains o f b e t w e e n 6 a n d 4 4 % a t t h e t h r e e i d e n t i f i e d levels 

o f m a n a g e m e n t , w h i l e t h e g r a i n y i e l d gains b y m o v i n g f r o m one m a n a g e m e n t l eve l t o 

t h e o t h e r are 1 3 4 % a n d 7 2 5 % f o r Okashana 1 , a n d 2 1 8 % a n d 6 6 0 % f o r t h e f a r m e r s ' 

L L V . 

T h e 1 9 9 3 / 9 4 p e a r l m i l l e t g r a i n y i e l d gains are less spec tacu la r b u t t h e r e l a t i v e 

m a g n i t u d e o f m a n a g e m e n t versus c u l t i v a r change gains i s m a i n t a i n e d . 
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A and B = management change yield gain C = variety change yield gain 

Figure 1 . T h e 1 9 9 2 / 9 3 yield gap o f O k a s h a n a 1 a n d the farmers ' LLVs in N a m i b i a . 

A and B - management change yield gain C - variety change yield gain 

Figure 2 . T h e 1 9 9 3 / 9 4 yield gap o f O k a s h a n a 1 and the farmers' LLVs. 
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Short-term options for the Namibian NARS 

T h e h u m a n r e sou rce c a p a c i t y o f t h e N a m i b i a n N A R S f o r c r o p research i s v e r y l i m i t e d . 

C o n s e q u e n t l y , n o t a l l t h e p r i o r i t i e s e n u m e r a t e d above can b e addressed i n t h e s h o r t 

t e r m . T h i s cal ls f o r s o m e s t r i n g e n t , h a r d choices a n d r e p r i o r i t i z a t i o n . 

T h e y i e l d g a i n i n d i c a t i o n s i n F igures 1 a n d 2 suggest t h a t t h e largest p o t e n t i a l 

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

r e sea rch a s c o m p a r e d w i t h c r o p gene t i c i m p r o v e m e n t . T h e M A W R D is, t h e r e f o r e , 

r e q u e s t e d t o s e r ious ly c o n s i d e r t h e s t r e n g t h e n i n g o f t h e n a t i o n a l capac i ty f o r t h e 

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

u s i n g t h e ava i lab le resources i n o r d e r t o m a x i m i z e p o t e n t i a l s h o r t - t e r m research 

bene f i t s . 

C o n s i d e r i n g t h e l i m i t e d N A R S research capac i ty a n d t h e D i v i s i o n o f A g r i c u l t u r a l 

E x t e n s i o n ' s a d o p t i o n o f o n - f a r m t r i a l s a n d d e m o n s t r a t i o n s a s a n e x t e n s i o n s t ra tegy, 

t h e r e t u r n s o n resea rch m a y b e f u r t h e r inc reased b y e m p h a s i z i n g o n - f a r m research i n 

c o l l a b o r a t i o n w i t h e x t e n s i o n . Research s h o u l d t h e r e f o r e cons ide r scal ing d o w n o n -

s t a t i o n research . M o r e o v e r , m a n a g e m e n t - r e l a t e d t echno log ie s t e n d t o b e l o c a t i o n -

spec i f ic a n d o n - f a r m resea rch p r o v i d e s a cos t - e f f ec t i ve a n d t i m e - e f f i c i e n t s t ra tegy t o 

address l o c a t i o n - s p e c i f i c t e c h n o l o g y a d a p t a t i o n a n d d e v e l o p m e n t r e q u i r e m e n t s . Pre-

l i m i n a r y i n d i c a t i o n s f r o m t h e o n - f a r m t r i a l s resul ts seem t o i n d i c a t e t h a t b l a n k e t , 

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

E x t e n s i o n r e c o m m e n d a t i o n s m a y have t o b e s t r a t i f i e d o n t h e basis o f r a i n f a l l zones, 

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

stage m a y b e t a r g e t e d a t f i v e zones: O w a m b o W e s t , O w a m b o East, Kavango W e s t , 

K a v a n g o East , a n d C a p r i v i . 

Prospects for technology adoption 

T h e w e l l - k n o w n aver s ion t o r i s k a n d t h e l i m i t e d resources o f smal l -scale f a r m e r s 

m a k e i t necessary t o r e v i e w p rospec t s f o r t e c h n o l o g y a d o p t i o n . T h e 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 have a l r eady d e m o n s t r a t e d t h e i r d y n a m i s m a n d a b i l i t y t o a d o p t a p p r o -

p r i a t e a n d a f f o r d a b l e t e c h n o l o g y t h r o u g h t h e i r q u i c k u p t a k e o f Okashana 1 . I n 2 

years , 3 8 % o f t h e f a r m e r s i n O w a m b o h a d a d o p t e d t h e n e w v a r i e t y ; a n d b y t h e 3 r d 

yea r i t i s e s t i m a t e d t h a t 5 0 % o f t h e f a r m e r s w e r e g r o w i n g Okashana 1 . T h i s i s 

c e r t a i n l y o n e o f t h e success s tor ies o f t e c h n o l o g y a d o p t i o n i n t h e SADC s e m i - a r i d 

r eg ions . T h e m a i n advantage o f gene t i c t e c h n o l o g y i s t h a t i t i s cheap . M a n a g e m e n t 

t e c h n o l o g i e s are gene ra l ly c o m p a r a t i v e l y m o r e expens ive , especia l ly t h e use o f i n o r -

ganic f e r t i l i z e r s . 

T h e f a c t t h a t s o m e N a m i b i a n f a r m e r s are a l r eady us ing m a n u r e ( large n u m b e r s ) 

a n d i n o r g a n i c f e r t i l i z e r s ( f e w f a r m e r s ) o n p e a r l m i l l e t i s a n encourag ing s ign. T h e 

p r o s p e c t s o f N a m i b i a n f a r m e r s a d o p t i n g n e w m a n a g e m e n t t echno log ie s w i l l , t h e r e -

f o r e , l a rge ly d e p e n d o n t h e appropr ia t eness , a f f o r d a b i l i t y , re levance , a n d e c o n o m i c s 

o f t h e t e c h n o l o g y . T h e a v a i l a b i l i t y o f a g r a i n m a r k e t f o r f a r m e r s t o d ispose o f su rp lu s 

p r o d u c t i o n w o u l d b e a g o o d s t i m u l u s f o r t h e use o f p u r c h a s e d i n p u t s s u c h a s f e r t i l -
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izers . I nc rea sed y i e l d s m a y also p r o m o t e a d o p t i o n o f cash c rops s ince h o u s e h o l d 

a n n u a l f o o d r e q u i r e m e n t s are sat isf ied f r o m a r e d u c e d p e a r l m i l l e t c r o p area. So i t i s 

i m p o r t a n t i n t h e m e d i u m t e r m f o r N A R S t o i d e n t i f y p o t e n t i a l cash c rops t h a t f i t i n t o 

t h e ag roeco log ica l zones w h e r e p e a r l m i l l e t i s c u r r e n t l y t h e m a j o r a n d / o r sole c r o p . 
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