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Abstract 

Annual attacks by the bush cricket (Acanthopolus discoidalis/. Iris 1992) cause 

severe losses in pearl millet production in Owamboland, Namibia, of approx-

imately 10 000 t yr
-1

, e.g., 30% of the total harvest in 1993. Research in this study 

is geared to the development of an integrated pest management (IPM) system 

based on the biology and ecology of the cricket relevant to the socioeconomic 

environment of communal farmers in Namibia. Understanding of the biology and 

population dynamics of the cricket should provide adequate knowledge for the 

development of integrated pest management components with special emphasis on 

(a) the development of a population forecasting method; (b) the development of 

yield loss evaluation methods in farmers' fields, involving the quantification of 

damage caused by the insect at different stages in its growth cycle; and (c) the 

development of cultural, biological, and chemical control methods. 

The data reported comprise selected results from second-season trials and are 

therefore subject to later reassessment. 

Introduction 

Stud i e s o n t h e b i o l o g y a n d c o n t r o l o f t h e a r m o r e d b u s h c r i c k e t associated w i t h pea r l 

m i l l e t p r o d u c t i o n w e r e s t a r t e d i n N o v 1992 . T h e research p r o j e c t was i n i t i a t e d b y 

K L e u s c h n e r ( S A D C / I C R I S A T ) a n d t h e D e p a r t m e n t o f Research i n t h e M i n i s t r y o f 

1. T h i s paper presents p r e l i m i n a r y data, subject to fu r t he r P h D studies, in a cooperat ive research p ro jec t 

organized b y t h e D e p a r t m e n t o f Research, M i n i s t r y o f A g r i c u l t u r e , W a t e r and Rura l D e v e l o p m e n t , 

N a m i b i a , t h e I n s t i t u t e o f A p p l i e d Zoology , Jus tus-Liebig U n i v e r s i t y , Giessen, G e r m a n y , a n d 

S A D C / I C R I S A T , Bu lawayo , Z i m b a b w e . T h e data are n o t for c i t a t i o n and a l l r i gh t s are reserved by t h e 

au tho r . 

2 . Research S tuden t , O m a h e n e n e Research S ta t ion , PO Box 144, Oshaka t i , N a m i b i a . (Present address: 

Ma inze r s t r . 18, 65719 H o l h e i m , G e r m a n y . ) 

W o h l l e b e r , B . 1996. F i r s t resul ts o f research on t h e a r m o r e d bush c r i cke t (Acanthopolus discoidalis) on 

pear l m i l l e t in N a m i b i a : p o p u l a t i o n dynamics , b io logy , a n d c o n t r o l . Pages 1 6 3 - 1 7 2 i n D r o u g h t - t o l e r a n t 

c rops f o r sou the rn 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 -

shop, 2 5 - 2 9 J u l 1994, G a b o r o n e , Botswana (Leuschner , K . , and M a n t h e , C.S. , eds.). Patancheru 5 0 2 324 , 

A n d h r a Pradesh, I nd i a : I n t e r n a t i o n a 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 . 

163 



A g r i c u l t u r e , W a t e r , a n d R u r a l D e v e l o p m e n t . T h e p r o j e c t was l o c a t e d a t t h e 

O m a h e n e n e Research S t a t i o n i n n o r t h e r n O w a m b o l a n d . T h e s t a t i o n i s i n t h e c e n t e r 

o f a large area i n f e s t e d by t h e pes t . 

A n o b j e c t i v e o f t h e p r o j e c t i s t o d e t e r m i n e t h e m o s t i m p o r t a n t fac tors i n f l u e n c i n g 

t h e p o p u l a t i o n d y n a m i c s o f t h e c r i c k e t . S tud ies o n t h e r e p r o d u c t i v e cyc l e , a s w e l l a s 

an analysis o f i n t e r a c t i o n s b e t w e e n t h e p l a n t , t h e pest , a n d t h e i r e n v i r o n m e n t w i l l 

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

s t r a t egy . I n o r d e r t o ensure t h a t research f i n d i n g s are r e l evan t t o specif ic s i tua t ions 

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

c a r r i e d o u t o n - f a r m i n close i n t e r a c t i o n w i t h t h e f a rmers . A n I P M a p p r o a c h t o pes t 

c o n t r o l measures i s f a v o r e d ove r those based on t h e sole use o f chemica l s . 

Methods 

T h e l i f e c y c l e o f t h e c r i c k e t was s t u d i e d w i t h s ingly-caged n y m p h a l stages i n a 

sc reenhouse a n d i n p e a r l m i l l e t h e a d cages i n f a r m e r s ' f i e l d s . F e e d i n g a n d f o o d 

p r e f e r e n c e s tud ies w e r e c a r r i e d o u t i n screenhouse cages. 

Yield loss analysis in the field 

T o d e t e r m i n e y i e l d losses a m o d i f i c a t i o n o f t h e loss-assessment m e t h o d p r o p o s e d b y 

Pan ten ius a n d K r a l l ( 1 9 9 3 ) was chosen a s r e l evan t t o t h e p r o b l e m s a n d a g r i c u l t u r a l 

c o n d i t i o n s o f t h e area. 

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

a ) M e a s u r e m e n t s w e r e c a r r i e d o u t o n m a r k e d p lan t s i n t h e t r i a l p l o t s (16 p lan t s 

p l o t
- 1

) . 

b ) Panic les w e r e c lass i f ied a c c o r d i n g t o t h e i r degree o f compac tness i n t o t h r e e 

classes: (1) c o m p a c t ; ( 2 ) less c o m p a c t ; ( 3 ) loose . F o r every class a m u l t i p l i c a t i o n 

f a c t o r ( g c m
- 2

) was d e t e r m i n e d b y means o f a l inear regress ion m o d e l : 

Class 1 : 0.15 g c m
- 2

 ( r
2

= 0 . 7 6 * * ; n = 2 7 6 ) 

Class 2 : 0 .10 g c m
- 2

 ( r
2

= 0 . 8 1 * ; n = 1 3 0 ) 

Class 3 : 0 . 0 7 g c m
- 2

 ( r
2

= 0 . 6 8 * ; n = 1 3 0 ) 

S u b s e q u e n t l y t h e w e i g h t o f each pan i c l e was c a l c u l a t e d b y m e a s u r i n g t h e surface 

o f t h e h e a d a n d b y m u l t i p l y i n g i t w i t h t h e r e spec t ive class f ac to r . D a m a g e s u f f e r e d b y 

t h e p l a n t a t d i f f e r e n t stages was e s t i m a t e d f o l l o w i n g Panten ius a n d K r a l l ' s ( 1 9 9 3 ) loss 

assessment m e t h o d . 

I n o r d e r t o ensure p r e c i s i o n i n t h e c a l c u l a t i o n o f severe degrees o f damage , t h e 

damage l e v e l was d e t e r m i n e d b y e s t i m a t i n g f eed ing damage o n b o t h sides o f t h e 

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

t h e p l o t o r f i e l d . T h e c o m b i n a t i o n o f these m e t h o d s t h u s p r o v i d e d a n accura te 

assessment o f y i e l d a n d loss f o r p e a r l m i l l e t expressed i n k g ha-
1
. 
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Loss evaluation of different cricket stages 

C r i c k e t s o f d i f f e r e n t stages ( 4 - 7 ) w e r e w e i g h e d a n d p u t i n t o pan ic l e cages ( 3 5 x 1 5 

c m : one cage-1) p l a c e d o n pea r l m i l l e t heads a t t h e p l an t ' s d e v e l o p m e n t stages 5 - 9 i n 

a f a r m e r ' s f i e l d , based on d e v e l o p m e n t stages p r o p o s e d by M a t i a n d B i d i n g e r (1981) . 

T h e s e range f r o m 0 to 9: 5 = b o o t stage, 6 = 5 0 % flowering, a n d 7 - 9 = cove r g r a in 

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

A f t e r 1 0 days t h e c o n t e n t o f t h e cages, i n c l u d i n g t h e pea r l m i l l e t head , was mea

s u r e d a n d w e i g h e d i n t h e l a b o r a t o r y . T h e f eed ing damage was e s t i m a t e d a n d t h e 

w e i g h t o f t h e c r i c k e t s a n d t h e faeces was d e t e r m i n e d . 

F o r each c r i c k e t a n d p e a r l m i l l e t d e v e l o p m e n t stage t h r e e rep l ica tes w e r e c a r r i e d 

o u t . T h e t r i a l was r e p e a t e d t h r e e t i m e s . A t o t a l o f 6 0 cages w e r e u sed f o r eve ry t r i a l . 

F o r each c r i c k e t d e v e l o p m e n t stage t h e a m o u n t o f g ra in c o n s u m e d a t d i f f e r e n t 

g r a i n d e v e l o p m e n t stages was c a l c u l a t e d i n g d a y - 1 p l a n t - 1 (Pan ten ius a n d K r a l l 1 9 9 3 ) . 

F o r t o t a l y i e l d loss p e r hec ta re , data f r o m 1 0 0 0 0 p l a n t i n g h i l l s w e r e r e c o r d e d , 

because 10 0 0 0 p l an t s ha - 1 represents an average pea r l m i l l e t p l a n t d e n s i t y on f a r m e r s ' 

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

Integrated pest management 

C h o i c e o f s o w i n g d a t e a n d m i l l e t v a r i e t y . T o es tabl ish t h e e f f ec t o f s o w i n g da te a n d 

va r i e t i e s ' t i m e (days) t o m a t u r i t y o n c r i c k e t damage, t h e f o l l o w i n g var ie t ies a n d 

s o w i n g dates w e r e t e s t e d i n f a r m e r s ' f i e l d s ( L L V = loca l landrace v a r i e t y ) : 

1 : L L V : 120 days s o w i n g da te 2 0 N o v 1993 

2 : L L V : 120 days s o w i n g da te 3 1 Jan 1994 

3 : Okashana 90 days s o w i n g da te 31 Jan 1994 . 

Each p l o t ( 2 0 x 2 0 m ) was h a n d - s o w n b y t h e f a r m e r . 

T h e r a n d o m i z e d b l o c k l a y o u t cons i s t ed o f t h r e e rep l ica tes fo r each t r e a t m e n t . 

L L V s cons i s t o f a gene t i c m i x o f a w n e d a n d n o n a w n e d p lan ts , a n d i t i s c l a i m e d t h a t 

a w n e d p l an t s are less f r e q u e n t l y a t t a c k e d b y t h e c r i c k e t . T o v e r i f y t h i s , t h e r e f o r e , a t 

t h e d o u g h stage 48 a w n e d p lan t s w e r e se lec ted o u t o f var ie t ies 1 a n d 2 a n d w e r e 

assigned t o t h r e e g roups ( t h r e e r ep l i ca t e s ) . 

D u r i n g t h e g r o w i n g p e r i o d f a rmer s w e r e asked t o fill i n f o r m s at 3-day in t e rva l s 

c o n c e r n i n g : p l a n t stage, c r i c k e t stage, n u m b e r o f c r i cke t s , a n d 2 0 % damage pe r p l a n t 

(Jago 1 9 9 3 ) . O b s e r v a t i o n s b y f a r m e r s w e r e c o n t r o l l e d a n d v e r i f i e d a t 7-day in t e rva l s . 

T h e da t e o f ha rves t was d e t e r m i n e d b y t h e f a rmers (19 M a y 1 9 9 4 ) . Y i e l d s w e r e 

e s t i m a t e d a n d damage was c a l c u l a t e d . C o l l e c t i o n o f c r i c k e t s w i t h i n t h e t r i a l p l o t s was 

a v o i d e d . 

C h a n g e o f harvest ing procedure . C r i c k e t s , especia l ly d u r i n g m i g r a t i o n a n d aggrega-

t i o n , are a t t r a c t e d t o f i e l d edges o f t a l l e r c rops a n d l a n d m a r k s w i t h i n a h a r v e s t e d f i e l d . 

T h i s b e h a v i o r i s espec ia l ly expressed d u r i n g m a t i n g a n d o v i p o s i t i o n . I t was a s sumed 

t h a t c r i c k e t a d u l t s w o u l d aggregate a t spec i f ica l ly c r e a t e d l a n d m a r k s ( s tooks o f 
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h a r v e s t e d p l a n t s ) a n d c o u l d b e c o n t r o l l e d e i t h e r b y h a n d c o l l e c t i o n o r chemica l s . A n y 

egg p o d s l a i d a t t h i s spo t c o u l d b e easi ly d e s t r o y e d b y d igg ing t h e m u p , t h u s enab l ing 

t h e f a r m e r t o r e d u c e t h e n e x t year ' s p o p u l a t i o n . 

T o e x p l o i t t h i s m e t h o d o f c r i c k e t c o n t r o l , b e f o r e o v i p o s i t i o n 1 8 p l o t s , each cove r -

i n g a n area o f 4 0 0 m
2

, w e r e h a r v e s t e d ear ly ( s h o r t l y a f te r p h y s i o l o g i c a l m a t u r i t y ) b y 

r e m o v i n g t h e w h o l e p l a n t s w h i c h w e r e t h e n s t acked t o lean against b o t h sides o f 

t r e s t l e s . T h e s e cons i s t o f a w o o d e n b e a m s u p p o r t e d o n t w o poles . I n t h i s w a y t e n t -

l i k e l a n d m a r k s w e r e c r e a t e d i n t h e bare f i e l d . These t r i a n g u l a r s tooks also p r o v i d e d 

t h e shade u n d e r n e a t h r e q u i r e d f o r egg- laying. T h e n u m b e r o f c r i c k e t s c o n c e n t r a t e d 

o n a s ingle s t o o k c o u l d b e r e c o r d e d w e e k l y . T h r e e s imi l a r - s i zed p l o t s , w h i c h w e r e n o t 

h a r v e s t e d , s e r v e d as c o n t r o l s . 

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

egg p o d s was d e t e r m i n e d u n d e r each s t o o k (15 m
2

) a n d i n t h e r e m a i n i n g area 

( 3 8 5 m
2

) , a n d c o m p a r e d w i t h t h e egg p o d d e n s i t y i n t h e u n h a r v e s t e d p l o t s ( n u m b e r 

o f egg p o d s m
- 2

) . I n t h i s area, also, a p l o t o f 1 5 m
2
 was se l ec ted t o s i m u l a t e t h e area 

u n d e r a s t o o k . 

Results and Discussion 

Cricket life cycle and pearl millet development 

A t t h e b e g i n n i n g o f t h e r a i n y season i n January , f i r s t - ins ta r n y m p h s s ta r t t o h a t c h f r o m 

t h e egg p o d s . T h e ra t e o f h a t c h i n g i s d e p e n d e n t o n so i l m o i s t u r e . T h e t o p s o i l l ayer 

(15 cm d e e p ) has to be m o i s t f o r a t least 3 days be fo re h a t c h i n g star ts a t 11-20 days 

a f t e r w a r d s . T h i s f i nd ing has t o be v e r i f i e d , a n d c o u l d be used a s an i n d i c a t o r fo r 

f o r e c a s t i n g t h e h a t c h i n g o f c r i c k e t n y m p h s . 

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

d e v e l o p s o v e r s ix n y m p h a l stages b e f o r e t h e a d u l t stage a f te r a b o u t 70 days. C r i c k e t s 

can d e v e l o p o n l y o n gene ra t ive p l a n t pa r t s ( f l o w e r s a n d g r a i n ) , a l t h o u g h t h e y are able 

t o m a i n t a i n t h e m s e l v e s f o r s o m e t i m e o n leaves w i t h o u t f u r t h e r d e v e l o p m e n t . A s l o n g 

a s p e a r l m i l l e t i s i n t h e vege ta t ive g r o w t h stage c r i c k e t n y m p h s d e p e n d f o r f o o d o n 

t h e g e n e r a t i v e p l a n t pa r t s o f grasses a n d b r o a d l e a f e d w e e d s . 

T h e f i r s t damage o n p e a r l m i l l e t appears o n l y a t f l o w e r i n g ( F i g . 1) . T h e m o s t 

ser ious damage w i l l b e caused b y t h e n y m p h stages 4 - 6 a n d b y a d u l t c r i c k e t s . D u r i n g 

t h e m i l k stage p e a r l m i l l e t i s m o s t sens i t ive t o c r i c k e t damage . M o s t ser ious damage 

can b e e x p e c t e d w h e n t h e m i l k stage co inc ides w i t h t h e c r i c k e t stages 5 - 7 . La t e r , a t 

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

a n d t h e r e f o r e less a t t r a c t i v e d u r i n g a l l c r i c k e t stages. A t t h e e n d o f t h e season t h e 

c r i c k e t lays i t s egg p o d s i n t h e shaded so i l o f p e r e n n i a l t rees a n d shrubs t h a t d o n o t 

s h e d leaves a n d a t t h e base o f p e a r l m i l l e t p lan t s i n t h e f i e l d . T h e eggs r e m a i n i n 

d iapause i n t h e so i l u n t i l e m b r y o n i c d e v e l o p m e n t s tar ts i n O c t o b e r . F u l l y d e v e l o p e d 

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

above . 
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Yield loss caused by different cricket development stages 

F i g u r e 2 shows t h a t , w i t h inc reas ing pea r l m i l l e t d e v e l o p m e n t (g ra in m a t u r i t y ) , f e e d -

i n g w i t h a l l t e s t e d c r i c k e t d e v e l o p m e n t stages approaches 0 . T h i s r e l a t i o n b e t w e e n 

damage a n d g r a i n m a t u r i t y can b e seen c lea r ly b y c o m p a r i n g t h e bars o f pea r l m i l l e t 

and c r i c k e t stages. A l l c r i c k e t stages cause m o s t severe loss a t t h e m i l k stage o f t h e 

p l a n t . H o w e v e r , t h e a d u l t stages cause t h e highest y i e l d loss. 

D a i l y losses o f 5 k g p o t e n t i a l harves t can b e e x p e c t e d i f a n a r b i t r a r y p o p u l a t i o n o f 

10 0 0 0 c r i c k e t s ha
- 1 i s t a k e n i n t o c o n s i d e r a t i o n . C o m p a r a t i v e l y , c r i c k e t stage 4 does 

n o t c o n t r i b u t e m u c h t o t h e y i e l d loss e x c e p t a t t h e m i l k stage. M o d e s t y i e l d losses 

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

b y c r i c k e t s i n c r a c k i n g t h e g r a in . 

T h e resu l t s i n d i c a t e t h a t m a j o r g ra in damage c o u l d b e a v o i d e d i f t h e m i l k a n d soft 

d o u g h g ra in d e v e l o p m e n t stages o f pear l m i l l e t d o n o t c o i n c i d e w i t h t h e m o s t vora-

c ious f e e d i n g stages o f t h e c r i c k e t . 

Heading 5 Flowering 6 M i l k stage 7 Dough stage 8 Maturi ty 9 

Pearl mi l le t development stages 

Figure 2 . C r i c k e t damage , i.e., food in take b y stages 4 - 7 ( k g h a
1

) d a y
1
 a t pear l 

mi l le t deve lopment stages 5 - 9 ( M a t i a n d Bidinger 1981) . 
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Integrated pest management 

C h o i c e o f sowing date and mil let variety. Y i e l d a n d damage was e s t i m a t e d a n d 

r e s p e c t i v e l y c a l c u l a t e d a c c o r d i n g t o t h e s i g m o i d cu rve fo r q u a n t i f i c a t i o n o f g ra in loss 

( F i g . 2 ) . In F igu re 3 t h e damage ra t ings (classes) can be c o n v e r t e d i n t o % y i e l d loss. 

Severe g ra in damage caused by c r i c k e t s i s h i g h l y c o r r e l a t e d w i t h la te s o w i n g da te 

( L L V : 4 2 % ) ( F i g . 4 ) , w h i l e a l o w leve l o f damage o n t h e same va r i e ty i s associated 

w i t h ea r ly s o w i n g da te (11%). L a t e - s o w n Okashana s u f f e r e d 2 2 % damage, b u t i t 

p a r t i a l l y escaped severe c r i c k e t f eed ing because o f i ts ear ly m a t u r i t y ( 9 0 days) . 

T o u n d e r s t a n d h o w y i e l d losses are caused b y c r i cke t s , t h e pest 's l i f e cyc le a n d t h e 

damage p o t e n t i a l o f i t s d i f f e r e n t stages m u s t be c o n s i d e r e d . I f a 120-day v a r i e t y i s 

s o w n la te , t h e sens i t ive pear l m i l l e t stages 5, 6, a n d 7 w i l l c o i n c i d e w i t h t h e o l d e r 

c r i c k e t stages t h a t cause t h e m o s t damage. I f t h e same v a r i e t y i s s o w n a t an ear l ie r 

da t e , severe damage can b e p r e v e n t e d t h r o u g h ear l ie r m a t u r i n g o f t h e g ra in . T h e 

Okashana 90 -day v a r i e t y takes a n i n t e r m e d i a t e p o s i t i o n , because t h e t i m e r e q u i r e d 

fo r g r a in d e v e l o p m e n t t o m a t u r i t y i s shor te r . 

Damage classes (1-15) 

Figure 3 . S igmoid curve for quanti f icat ion of grain losses caused by crickets. D i f 

ferent d a m a g e ratings are shown for each loss quant i ty as classes f r o m 1 to 15 

(x axis) . T h e d a m a g e level in % is shown by the y axis. F r o m class 1 to 7 the 

d a m a g e d part of the panicle surface is est imated. F r o m class 8 to 15 the non-

d a m a g e d par t of the panicle surface is est imated (negative d a m a g e est imation 

m e t h o d ) . 
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Late - sown Late - sown Early - sown Ran. select. 

L L V Okashana L L V awned variety 

Late - and early - sown varieties 

F i g u r e 4 . Y i e l d loss caused b y c r i c k e t s f o r d i f f e r e n t s o w i n g da tes a n d va r i e t i e s 

e x p r e s s e d i n % a n d k g h a
1

. 

T h e resu l t s i n d i c a t e t h a t , i f s o w i n g dates are w e l l managed a n d var ie t ies are se

l e c t e d f o r t h e i r t i m e t o m a t u r i t y , c r i c k e t damage can b e a v o i d e d o r r e d u c e d . A n d 

i n i t i a l da ta suggest t h e r e i s some e f fec t by awns , i n t h e a w n e d v a r i e t y , w h i c h reduces 

c r i c k e t damage . T h i s needs t o b e f u r t h e r i nves t iga t ed . 

Change in harvest procedure 

By ha rves t ing ea r ly (F ig . 5 ) a n d by e r e c t i n g s tooks before egg-laying starts , t h e c o n 

c e n t r a t i o n o f egg pods u n d e r t h e s tooks can be obse rved . U n d e r s tooks (15 m
2

) an 

average o f 7 1 egg pods w e r e f o u n d i n c o m p a r i s o n t o 2 1 egg pods f o u n d i n t h e 

r e m a i n i n g ha rves t ed area ( 3 8 5 m
2

) s u r r o u n d i n g t h e s tooks . O n average 0 .23 egg pods 

m
- 2

 w e r e r e c o v e r e d w i t h i n t h e ha rves t ed a n d s t o o k e d areas ( 4 0 0 m
2

) . I n t h e t r a d i -

t i o n a l l y l a t e -ha rves t ed area ( 4 0 0 m
2

: panicles o n l y ) an average o f 5 egg pods w e r e 

f o u n d i n r a n d o m l y se lec ted 1 5 - m
2
 p l o t s ( s i m u l a t i n g t h e area u n d e r s tooks ) . I n t h e 

r e m a i n i n g area o f 3 8 5 m
2
 a n average o f 101 egg pods w e r e f o u n d . I n t h e r a n d o m l y 

se lec ted area egg p o d d e n s i t y was 0 .33 n v
2

, c o m p a r e d w i t h 0 . 2 6 egg pods n r
2
 i n t h e 

r e m a i n i n g area, w h i c h shows t h a t egg pods are r a n d o m l y l a i d w h e n pear l m i l l e t p lan t s 

1 7 0 



Early harvest: stook Late harvest: traditional 
technique panicle harvest technique 

Figure 5 . N u m b e r of egg pods found under stooks (15 m
2

) and the surrounding 

area ( 3 8 5 m
2

) compared w i t h egg pods found in a tradit ional ly harvested area 

(15 m
2

, selected) a n d the surrounding area ( 3 8 5 m
2

) . 

are i n t h e f i e l d . T h e resul ts s h o w c lear ly t h a t s t o o k i n g concen t ra tes egg-laying i n t h e 

s t o o k e d areas in t h e f i e ld . 

T h e reason w h y f a rmers leave t h e i r pea r l m i l l e t c r o p i n t h e f i e l d af ter g ra in m a t u -

r i t y i s t o l e t t h e g ra in d r y to a l o w m o i s t u r e c o n t e n t su i tab le for storage. Such d r y i n g i s 

also poss ible w i t h ear ly ha rves t ing and t h e s t o o k i n g o f w h o l e p lan t s . So, a s t h e s tooks 

a t t r a c t a d u l t c r i c k e t s fo r m a t i n g and o v i p o s i t i o n , aggregated adul t s c o u l d b e h a n d -

c o l l e c t e d f r o m t h e s tooks , a n d egg pods c o u l d be d e s t r o y e d la te r i n t h e season by 

d igg ing t h e m u p . 

Conclusion 

T h e t w o m e t h o d s o f c o n t r o l d e s c r i b e d — e a r l y p l a n t i n g i n c o m b i n a t i o n w i t h ear ly 

m a t u r i t y , a n d s t o o k i n g af ter h a r v e s t i n g — a r e p r o m i s i n g c o m p o n e n t s o f a possible 

i n t e g r a t e d pest m a n a g e m e n t sy s t em. O t h e r c o m p o n e n t s , such as c l e a n - w e e d i n g and 

c o n t r o l w i t h ba i t , are u n d e r i nves t i ga t i on and , a f ter carefu l t e s t i ng i n f a rmer s ' f i e l d s , 

are a d d i t i o n a l cand ida tes fo r i n c l u s i o n in an i n t e g r a t e d pest m a n a g e m e n t sys t em for 

t h e sus ta inable c o n t r o l o f a r m o r e d c r i c k e t i n N a m i b i a . 
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