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v i i .

A B S T R A C T

The b io l o g y  o f  th r e e  s p e c ie s  o f  Oxycarenus found in  

Southern Ghana has been s tu d ie d .  T h e i r  h o s t  p la n ts  a re  

l i s t e d  and host p r e fe r e n c e s  examined. The season a l p op u la ­

t io n  changes o f  two s p e c ie s  have been f o l l o w e d .  The n a tu ra l  

enemies and d e fe n s iv e  mechanisms have been s tu d ie d .  A 

d e t a i l e d  d e s c r ip t io n  o f  the  immature s ta g e s  o f  th e  th r e e  

Oxycarenus s p e c ie s  has been g iv en  f o r  th e  f i r s t  t im e and keys  

fu rn ished  to  d is t in g u is h  a l l  the  l a r v a l  s ta g e s  as w e l l  as the  

ad u lts .  Growth p a t te rn s  were s tu d ied  and the  r e l a t i o n s h ip  

between measurements o f  su cce ss iv e  in s t a r s  i s  d is c u s sed .
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1# GENERAL INTRODUCTION

The genus Oxycarenus F ie b e r ,  1837 (L y g a e id a e :  O x y c a re n in a e ) 

c o n s is ts  o f  th re e  sub genera  which in c lu d e s  s e v e r a l  s p e c ie s  

d is t r ib u te d  throughout the  w o r ld ,  e x c e p t  N orth  Am erica  ( S l a t e r ,  

1964). S la t e r  (1964) l i s t e d  39 s p e c ie s  in  h is  c a ta lo g u e  o f  

the Lygae idae  o f  the  w o r ld  out o f  which 21 were r e c o rd e d  from  

A f r i c a .  Sainy (1969) e r e c t e d  2 sub genera  w i th in  th e  genus and 

d esc r ib ed  17 new s p e c ie s  from A f r i c a ,  making a t o t a l  o f  38 

sp ec ies  now known from A f r i c a .  The A f r i c a n  s p e c ie s  a re  known 

to  occupy a wide range o f  d i s t r i b u t i o n  from th e  M ed ite rran ean  

North down t o  the Temperate South and a c ro ss  th e  T r o p ic a l  

Savanna, each su b -reg ion  h av in g  i t s  own group o f  dominant 

s p e c ie s .

In Ghana, fo u r  s p e c ie s  are  known? th ese  are  Oxycarenus 
o

f i e b e r i  S ta l ;  Oxycarenus dudgeoni D is ta n t ;  Oxycarenus g o s s ip in u s  

D is ta n t ;  and Oxycarenus h y a l in ip e n n is  (C o s t a ) . The f i r s t  th r e e  

sp ec ie s  occupy the  Guinean f o r e s t  b lo ck  w ith  e x te n s io n  in t o  

la r g e  c l e a r in g s ,  w h i le  the  fo u r th  i s  a Guinea savanna s p e c ie s  

s t r e t c h in g  in t o  th e  c o a s ta l  scrub b e l t  o f  p a r t s  o f  th e  C e n tra l  

Region and in t o  the dry savanna o f  th e  A cc ra  p la in s  (L e s to n ,

19 70) . They are  among 7 s p e c ie s  th a t  occu r in  th e  West A f r i c a n  

su b -reg ion .

Oxycarenus sp. have been known fo r  a long time as pests o f  cotton
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and o th e r  c rops . B a l lo u  (1919) s t a t e d  th a t  0 . hyalinipennis 

was known in  Egypt as e a r l y  as 1860. In  A u s t r a l i a ,  th e  name 

"Coon Bugs" f i r s t  appeared in  the l i t e r a t u r e  in  F r o g g a t t  (1901).

In A f r i c a ,  Theobald  (1906) r e p o r te d  o f  Oxycarenus in  b a le s  o f  

co tton  from Uganda as w e l l  as t h e i r  a t ta ck  on c o t to n  seeds in  

the f i e l d .  M o rs ta t t  (1914) r e p o r te d  th e  occu rren ce  o f  t h i s  

genus from Tanganyika; Pomeroy (19 21) from  N i g e r i a ;  V r i jd a g h  

(19 30) from B e lg ia n  Congo; and C o t t e r e l l  (19 2 8) from  Ghana.

Opinions d i f f e r ,  how ever, on the typ e  and e x t e n t  o f  damage 

done to  co t ton  and w hether t o  re ga rd  Oxycarenus s p e c ie s  as 

major o r  minor p e s t s .  The f i r s t  s c i e n t i f i c  d e s c r ip t i o n  o f  th e  

damage caused was c r e d i t e d  t o  S ick en b e rge r  (1890) who made 

mention o f  th e  in s e c t s  suck ing  sap from  the bases o f  young pods 

and a ls o  from the b lossom  p r e v e n t in g  t h e i r  deve lopm en t. Damage 

t o  seeds w ith  th e  r e s u l t in g  d im inu tion  o f  g e rm in a t iv e  s t r e n g th  

was a ls o  mentioned. Many workers, n o t a b l y , Peacock (1913) and 

B a llou  (1919) s tu d ie d  the b io lo g y  o f  Oxycarenus bu t d id  not 

d esc r ib e  the  nature and e x t e n t  o f  damage. W h ile  Rao (19 21) and 

Anonymous (1922) rega rded  Oxycarenus as a minor p e s t ,  V r i jd a g h  

(19 30) re p o r ted  average  damage b e in g  done t o  c o t to n  in  B e lg ia n  

Congo and Pomeroy (19 21) rega rded  0 . dudgeoni D is ta n t  as one o f  

the major p es ts  in  N i g e r i a .  The most im p ortan t  work on Oxycarenus 

t o  date i s  th a t  o f  K ir k p a t r ic k  (19 2 3) in  E gyp t.  A f t e r  an e x t e n -  

s iv e  study o f  0. hyalinipennis, he came t o  re ga rd  t h i s  s p e c ie s  as

2.
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a major p e s t  o f  co t ton  and th is  was con firm ed  by B ed fo rd  (1923) 

in  Sudan. S im i la r  work by M o rs ta t t  (1914) in  Tanganyika  (Tanza­

n ia )  f a i l e d  t o  e s t a b l i s h  0 . hyalinipennis as a p e s t  bu t n o ted  

th a t  the  s t a in in g  r e s u l t in g  from crush in g  the in s e c t s  d u r in g  

g in n ing  might p rove  a source  o f  econom ic l o s s .  H a rr is  (1936) in  

Tan2 cmiq and Anderson (1927) in  Kenya e x p re s s ed  s i m i l a r  views. 

However, from Uganda, Gowdey (1912) s t a t e d :  " th e  Dysdercus 

sp ec ie s  b e in g  la r g e  and conspicuous are g e n e r a l l y  c o n s id e re d  

to  be the most p r e v a le n t  and d e s t r u c t i v e  bu t 0. hyalinipennis i s  

re sp o n s ib le  f o r  the  g r e a t e s t  d e s t r u c t io n " .  F o r t y - f i v e  y e a rs  

l a t e r ,  Odhiambo (195 7) re ga rd ed  Oxycarenus as a m inor p e s t  o f  

co tton  and th a t  the m ajor damage was in  the  lo w e r in g  o f  ge rm i­

n a t in g  power o f  seeds .

Recent p rog ress  w ith  th e  study o f  the  va r io u s  asp ec ts  o f  

the b i o l o g y ,  b eh av iou r  as w e l l  as th e  fo rm u la t io n  o f  keys f o r  

i d e n t i f i c a t i o n  o f  immature s ta ges  o f  H e te r o p te ra  has been 

remarkable. Prom inent among these  are the  works o f  B u t le r  

(1923 ); Woodward (1952, 1549, 1562); L es ton  and Scudder (1 9 5 6 );  

Southwood (1956a and b ) ;  Pearson  (1 9 5 8 );  Puchkov (1958, 1959a 

and b) ; Sweet and S la t e r  (1961) , who su gg es ted  th a t  the  c l a s s i ­

f i c a t i o n  c a t e g o r ie s  must in  fu tu re  be based  in  p a r t  on l a r v a l  

in s t a r s ;  Kennedy (196 1 ); Decoursey and Esselbaugh (1 9 6 2 );  

Johnson (1963 ); E y les  (1 9 6 3 );  Kumar (1966, 1967, 1369); Kumar and 

Ansari (1974 ). None o f  these  w o rk e rs ,  h ow ever , in c lu d e d  the

3.
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su b -fam ily  Oxycareninae in  h is  s tu d ie s .  With the  g row in g  o f  

co tton  on la r g e  s c a le  in  Ghana, such a study assumes some 

in p o r t  an c e .

K irk p a t r ic k  (1923) , Odhiambo (1957) , Pearson  (1958) , Sainy 

(1969) and Forsyth  (1966) a l l  have named some f e r a l  h o s t  plants 

o f  Oxycarenus but s t i l l  more work i s  needed in  t h i s  d i r e c t i o n .  

I t  a ls o  remains t o  be e s t a b l i s h e d  w hether seeds are  th e  prime 

item  in  the  d i e t  o f  th ese  bugs and i f  so  what p r e fe r e n c e s  the 

var ious  sp e c ie s  have . Added t o  these  are  th e  la ck  o f  in fo rm a ­

t io n  on the  d e t a i l s  o f  c o l o n i a l  p o p u la t io n s  and how th ese  

f lu c tu a te  in  s i z e .  S tu d ies  on p a r a s i t e s  and p re d a to r s  are 

t o t a l l y  la c k in g ,  so a ls o  i s  a comprehensive key f o r  s e p a r a t in g  

the va r iou s  in s ta r s  o f  the s p e c ie s .  Th is  work may p ro v e  u s e fu l  

in  these d i r e c t i o n s .

Samy's (19 69) r e v i s i o n  o f  th e  genus Oxycarenus F ie b e r  i s  

most t im e ly  as more malvaceous crops are b e in g  c u l t i v a t e d  on a 

la rg e  s c a le  in  Ghana. The most im portan t s in g l e  p r o j e c t  a f o o t  

is  the i r r i g a t i o n  o f  the  A ccra  p la in s  f o r  th e  c u l t i v a t i o n  o f  

crops l i k e  ok ro , c o t to n  and k e n a f .  The monoculture s i t u a t i o n s  

th a t  may a r i s e ,  coup led  w ith  improved methods f o r  h igh  y i e l d s  

may on ly  succeed in  a s h i f t i n g  o f  both  seed  f e e d in g  and p la n t  

sucking in s e c ts  from t h e i r  f e r a l  h o s t  p la n ts  unto such i n t r o ­

duced c rop s ,  a problem  h av in g  a lrea d y  been encoun tered  in  th e  

cocoa in d u s try  (E n tw is t le  19 7 2 ).  A g e n e ra l  su rvey  o f  p o ten ­

4,
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t i a l  p es ts  and the  problems they  cou ld  pose becomes e s s e n t i a l .  

L i t t l e  r e l ia n c e  can be p la c e d  on Sarny's (1969) d e te rm in a t io n s ,  

and records  o f  Fo rsy th  (1966) from Ghana are l a r g e l y  i n d e t e r ­

m inate. In a l l  these  r e s p e c t s ,  e n to m o lo g is ts  now r e c o g n iz e  

th a t  a knowledge o f  the immature s ta g e s  o f  the  s p e c ie s  in v o l v e d  

o ften  in c rea se s  our understand ing  o f  cu rren t  b i o l o g i c a l  problems 

(Kumar and Ansar i 1974).

The purpose o f  t h is  p r o j e c t  was to  i n v e s t i g a t e  some o f  the  

above mentioned aspec ts  o f  th e  b i o l o g y  o f  Oxycarenus in  Southern 

Ghana as w e l l  as the f o l l o w in g :  developm ent o f  s u i t a b l e  methods 

o f  r e a r in g  in s ta r s  in  the la b o ra to r y  which have en a b led  s tu d ie s  

to  be made o f  the b a s ic  fe a tu re s  o f  b i o l o g y  such as o v i p o s i t i o n ,  

o v ip o s i t i o n  p r e fe r e n c e s ,  p r e - o v ip o s i t i o n  p e r io d ,  m ating beha­

v io u r ,  a g g r e g a t io n ,  m ou lt in g ,  morphology and morphometries o f  

a l l  immature s t a g e s ,  growth p a t t e r n s ;  fo rm u la t io n  o f  keys f o r  

d is t in g u is h in g  la r v a e  and a d u lts ;  f l i g h t  and d i s p e r s a l ;  d i s t r i ­

bu tion  o f  th ree  s p e c ie s  o f  Oxycarenus in  Ghana; h o s t  p r e f e r e n c e ,  

success ion  o f  hosts  and the s t ru c tu re  o f  Oxycarenus c o lo n ie s .

Due to  the time l i m i t  o f  one y e a r ,  t h is  p r o j e c t  i s  n ecessa ­

r i l y  in com p le te .  I t  remains a r e g r e t  th a t  i t  was n o t  p o s s ib l e  

t o  study the fou rth  s p e c ie s  o f  Oxycarenus which seems t o  be 

con f in ed  t o  Northern  Ghana. However, th e  au thor hopes t o  

pursue th e  p r o j e c t  in  the n ea r  fu tu re .

5.
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2 . ECOLOGY OF OXYCARENUS SPECIES IN SOUTHERN GHANA

2.1  INTRODUCTION

Bugs o f  the  genus Oxycarenus F ie b e r ,  1837, are w e l l  known 

pests  o f  c o t ton  and o th e r  malvaceous crops in  A f r i c a  and e l s e ­

where in  th e  w o r ld .  However, s tu d ie s  on d e t a i l s  o f  c o l o n i a l

popu la t ion s  and t h e i r  f lu c tu a t io n s  are t o t a l l y  la c k in g  in  th is  

genus. Added t o  these  are problems such as the  o ccu rren ce  o f  

w i ld  h o s t  p la n ts ,  h o s t  p la n t  su ccess ion  as w e l l  as n a tu ra l  

enemies. S tud ies  on the f l i g h t  a c t i v i t y  and d i s p e r s a l  have 

n ever  been made. With th e  c u l t i v a t i o n  o f  malvaceous crops 

such as c o t to n ,  okro  and k e n a f ,  now one o f  th e  p r i o r i t i e s  in  

Ghana, a knowledge o f  th ese  aspec ts  o f  the e c o lo g y  o f  Oxyca­

renus in  Ghana w ou ld , i t  i s  hoped, be o f  a s s is ta n c e  in  e v o l v ­

in g  lon g  term  c o n t r o l  measures.

2.2 MATERIALS, LOCALITIES AND METHODS

2 .2 .1  M a te r ia ls

A l l  the m a te r ia l  was th e  w r i t e r ' s  own c o l l e c t i o n  

A s tock  cu ltu re  was k ep t  in  th e  la b o ra to r y  p- 6%)

2 .2 .2  L o c a l i t i e s

In the savanna zon e , su rveys  were done a t  Madina 

Domi, C h r is t ia n  V i l l a g e  and Ach im ota , a l l  n ea r  the
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U n iv e r s i t y  o f  Ghana, Legon ; and in  th e  f o r e s t  zone 

areas a t  Obosomasi, Mampong, Mamfe, Akropong and 

Adukrom, a l l  in  the E astern  Reg ion  o f  Ghana; (Fig.2.1.)

2 .2 .3  Methods

2 .2 .3 .1  Methods f o r  h o s t  p r e fe r e n c e  t e s t s :

T h i r t y  a d u lt  in d iv id u a ls  (15 males and 15 fem a les )  

o f  each s p e c ie s  o f  Oxycarenus w ere  c o l l e c t e d  from  the 

f i e l d  and s ta r v e d  f o r  24 hours . Equal q u a n t i t i e s  by 

volume o f  two s p e c ie s  o f  seeds w ere  p r e s e n te d .  These 

were soaked f o r  a few hours and heaped a t  th e  o p p o s it e  

corners o f  a p e rsp ex  box measuring 220 mm lo n g ,  110 mm 

broad  and 15 mm h ig h .  The t h i r t y  s ta r v e d  in s e c t s  w ere  

dropped in t o  the base from a h o le  in  th e  c e n t re  o f  the 

co v e r  so th a t  they  landed between th e  two heaps. A f t e r  

a l lo w in g  the  in s e c t s  to  g e t  s e t t l e d ,  th e  number f e e d in g  

on each heap o f  seeds was re co rd ed  a t  f i f t e e n  minute 

i n t e r v a l s .  T h is  was re p ea ted  th ree  t im e s ,  d is tu r b in g  

the  in s e c t s  a t  th e  end o f  each r e c o r d in g .  Each s e r i e s  

o f  experim ents was re p ea ted  fo u r  t im e s , u s ing  f r e s h  

in d iv id u a ls  and fr e sh  seeds each t im e . The volumes o f  

seeds used were measured w ith  a p e rsp ex  d ish  o f  diame­

t e r  50 mm and h e ig h t  20 mm. Th is  was f i l l e d  t o  th e  

brim  and then l e v e l l e d  o f f .

University of Ghana          http://ugspace.ug.edu.gh



Kilometers

i i g .  2.1: Showing lo c a l i t ie s  where sampling was done.
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Oxycarenus h y a l in ip e n n is  on A b u t i lo n  mauritianum 

(J a c q . )  Medic, was sampled from  O ctober  19 74 t o  O c tob er  

19 75 in  th e  Guinea savanna l o c a l i t i e s  n ea r  Legon in  th e  

G rea te r  A ccra  R eg ion . Two sam pling s i t e s  were s e l e c t e d  

from Madina, one on e i t h e r  s id e  o f  the  main road  l e a d in g  

t o  the  town. One s i t e  was s e l e c t e d  from each o f  the 

l o c a l i t i e s  a t  Domi , C h r is t ia n  V i l l a g e ,  and Achim ota 

( F i g . 2 .1 ) .  Once a week, two dry f l o w e r  heads were 

c o l l e c t e d  from each sam pling  s i t e  t o  make up a t o t a l  o f  

10 heads. C o l l e c t i o n  was done in  th e  m orn ing, between 

8.00 a.m. and 9.00 a.m. when the in s e c t s  were s t i l l  

s h e l t e r in g  in  th e  seed  compartments. E th y l  a c e ta t e  was 

used as the  k i l l i n g  agent and da ta  f o r  th e  f i r s t  t o  

t h i r d  in s ta r s  were p o o le d  t o g e th e r .

0. f i e b e r i  on S ida  acuta  Burm. was sampled from  the  

Guinea savanna l o c a l i t i e s  and f o r e s t  zone. Sampling s i t e s  

in  the savanna zone were th e  same as f o r  0. hy^linipennis.

In  the f o r e s t  zone one s i t e  was s e l e c t e d  each from 

Akropong, Obosomasi, Mampong, Mamfe and Adukrom (F ig .2 .1 ).

From each s i t e  two stems o f  S ida  acu ta  m easuring 300 

mm in  h e ig h t  were c o l l e c t e d  in t o  p o ly th en e  b ags . The 

stem was en ve loped  in  the bag b e fo r e  th e  r e q u ir e d  le n g th  

was cu t. Adu lts  were thus p re v en ted  from  f l y i n g  away

9 .

2 .2 .3 ,2  Methods used in  the study o f  p o p u la t io n  changes
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and la r v a e  from dropp ing  t o  th e  ground. M a t e r ia l  

c o l l e c t e d  was t r e a t e d  as f o r  0 . h y a l in ip e n n is .

2 .2 .3 .3  Methods f o r  s tu d y in g  d is p e r s a l

50 young adu lts  o f  0 . du dgeon i, 25 m a les , 25 fem a le s ,  

1 - 2  days o ld ,  were marked on th e  pronotum and corium  

o f  w ing and r e le a s e d  on a branch o f  Ce iba  pen tandra  

in  the U n iv e r s i t y  o f  Ghana B o ta n ic a l  Gardens. W ith in  

the f o l l o w in g  th r e e  days c o l l e c t i o n  and exam ination  

o f  0 . dudgeoni in d iv id u a ls  was c a r r i e d  ou t in  the 

surrounding areas t o  f in d  out i f  any marked in s e c t s  

have been re ca p tu red . O ld er  a d u lt s ,  8 - 1 0  days o ld ,  

were s im i la r l y  t r e a t e d  two weeks l a t e r .  S im i la r  

experim ents were c a r r i e d  out f o r  0 . h y a l in ip e n n is  on 

A b u t i lon  mauritianum.

2 .2 .3 .4  Methods fo r  studying f l ig h t  in d if fe ren t age groups

30 ad u lt  fem ales o f  0. dudgeoni in  age groups 1 - 2  days, 

3 - 4  days, 5 - 6  days, 7 - 8  days, 9 - 1 0  days, 11-12 days, 

13 -  14 days, 15 -  16 days, and 17 -  18 days , were used.

The in s e c t  was h e ld  suspended from the  b lu n t  end o f  a 

p in  a ttached  t o  a long  th read  and was l i f t e d  sh a rp ly  

from the su b s tra te  and moved through a g e n t le  b r e e z e  

from an e l e c t r i c  c e i l i n g  fan . As the  t a r s i  l o s t  contact 

the in s e c t  spread i t s  w ings in  some cases  and f l i g h t  

commenced. Each in s e c t  so t r e a t e d  was l i f t e d  o f f  th e

10.
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su b s tra te  on 10 o c ca s io n s .  F l i g h t  a c t i v i t y  was 

scored  when the  w ings were sp read . The exp er im en t  

was rep ea ted  w ith  males.

2 .2 .3 .5  Methods o f  s tu d y in g  p a r a s i t e s  

Egg p a r a s i t e s

50 eggs each o f  0. dudgeoni and the same 

o f  0. h y a l in ip e n n is  were c o l l e c t e d  from the  f i e l d  

e v e ry  month. 25 eggs o f  0. f i e b e r i  w ere  c o l l e c t e d  

from the f o r e s t  zone and the  same number from th e  

savanna zone e v e ry  month. A l l  eggs  w ere  k ep t  in  

covered  perspex  d ishes  f o r  the  emergence o f  p a r a s i t e s .

A t o t a l  o f  about 500 eggs were examined f o r  e g g  p a ra ­

s i t e s  o f  0, f i e b e r i  and 0 . h y a l in ip e n n is  from O ctober 

19 74 t o  O ctober 19 75, and about 150 o f  0. dudgeoni 

from February t o  A p r i l  19 75.

L a r v a l  p a r a s i t e s

About 100 la rv a e  o f  each o f  the  t h i r d ,  f o u r th ,  

and f i f t h  in s ta r s  o f  0. h y a l in ip e n n is  and 0. f i e b e r i  

were c o l l e c t e d  from the f i e l d  and r e a r e d  in  th e  la b o ­

ra to ry  from the p e r io d  O ctober  19 74 t o  O c tob er  19 75.

The same number o f  0. dudgeoni was r e a r e d  between 

February 19 75 and A p r i l  19 75. S ince  l a r v a l  p a r a s i t e s  

u su a lly  emerge from adu lts  , th e  la r v a e  were r e a r e d  t o  

adu lthood . P a ra s i t e s  th a t  em erged, i f  any, were n o ted .

11.
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E c to p a r a s it e s

E c t o p a r a s i t i c  m ites  were c o l l e c t e d  from the  

body and a ls o  the r e a r in g  d is h e s .  These were 

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

2 .2 .3 .6  Methods f o r  s tu d y in g  p red a to rs  

V e r te b ra te  p red a to rs

V is u a l  o b s e r v a t io n s  were made t o  e s t a b l i s h  the 

i d e n t i t y  o f  v e r t e b r a t e s  such as b i r d s ,  l i z a r d s  and 

any o th ers  th a t  m ight be p r e y in g  on the bugs.

F a eca l p e l l e t s  and stomach con ten ts  o f  f i v e  l i z a r d s  

were examined f o r  va r io u s  p a r ts  o f  Oxycarenus th a t

might have been consumed as fo od .
( l .)

A caged Agama agama/was p re s en ted  w ith  both  la r v a e  

and adu lts  o f  the  th r e e  s p e c ie s  t o  determ ine w heth er  

these  were used as fo od .

In v e r t e b ra t e  p red a to rs

In s e c t  p red a to rs  o f  Oxycarenus were c o l l e c t e d  

and i d e n t i f i e d .  The p r e d a to r -p r e y  r e l a t i o n s h ip  was 

s tu d ied  in  the la b o ra to r y  f o r  some o f  the s p e c ie s  

c o l l e c t e d .

P o t te d  S ida  acuta  ̂ p lants were put in  a cage .

A number o f  young Oxycarenus adu lts  o r  la r v a e  were 

in trod u ced  in t o  the cage t o g e th e r  w ith  an a ssass in  

bug (Hsterqptera : Reduviidae) which had been s ta r v e d
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13,

f o r  24 hours . A c o n t r o l  was s e t  up w ith o u t  th e  

p r e d a to r  t o  account f o r  numbers which d ie d  from 

n a tu ra l  causes. Records were k ep t  o f  th e  number o f  

p rey  ea ten  in  24 hours . F iv e  r e p l i c a t e s  w ere  s e t  up.

P re  f e r e  ft. ce t e  s ts

Equal numbers o f  two s p e c ie s  o f  Oxycarenus were 

in trod u ced  in t o  the cage . Two p re d a to r s  o f  th e  same 

sp e c ie s  were a ls o  in tr o d u c e d .  The t o t a l  number o f  

each s p e c ie s  o f  p rey  ea ten  in  24 hours was re co rd ed .

A c o n t r o l  and th re e  r e p l i c a t e s  were s e t  up.

2.3 RESULTS AND OBSERVATIONS

2 .3 .1  Distribution o f  the three species o f  Oxycarenus in Qian a

L o c a l i t y  records  o f  Oxycarenus h y a l in ip e n n i s ,

2/ dudgeoni and 0. f i e b e r i  in  Ghana are based  on the 

p resen t  work and Les ton  (197 0 ). These re co rd s  in d ic a ­

t e  0. h y a l in ip e n n is  t o  be a s p e c ie s  o f  th e  Guinea 

savanna v e g e ta t io n  o f  th e  North  and a ls o  ranges a lon g  

the c o a s ta l  fo r e s t -s a v a n n a  m osaic (scru b land ) b e l t  o f  

the  C en tra l Region and in  th e  dry savanna o f  th e  A cc ra  

p la in s .  However, o ld  e x t e n s iv e  c le a r in g s  in  th e  

f o r e s t  zone have a ls o  been c o lo n iz e d  because o f  the
Si>b.

growth o f  A b u t i Io n  /and S ida  c o r d i f o l i a  L in n , which 

t h r i v e  in  the open h a b i t a t .  Th is seen a t  Kumasi ,
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Bekwai, A b u r i,  K e ta ,  Kpedzi and Fomena ( F i g . 2 . 2 ) .

The range o f  0. dudgeoni in  Ghana ex tends in  th e  

f o r e s t  zone. L e s to n 's  (19 70) in t e r p r e t a t i o n  o f  

Sarny1 s (1969) da ta  on 0 . dudgeoni i s  th a t  th e  range 

i s  c o - e x te n s iv e  w ith  th a t  o f  th e  t r o p i c a l  A f r i c a n  

f o r e s t , c o v e r in g  both  the Guinean and Congo b lo ck s  

(see  K eay f s (1959) map). Th is  range and the d i s t r i b u ­

t i o n  in  Ghana d o v e t a i l  n e a t ly *  Sarny (19 69) l i s t e d  

kapok o r  s i l k  c o t to n  under th e  name Eriodendron  and 

p la c e d  i t  in  Malvaceae but i t  i s  now rega rd ed  as a 

s in g l e  s p e c ie s  ( Ce iba  pentandra G a e r tn . )  o f  Bombaca- 

ceae in  A f r i c a ,  ( I n s t i t u t  N a t io n a l  pour L*Etude 

Agronomique du Congo 196 3; Hutchinson and D a l z i e l  

1958). Ce iba pentandra i s  th e  p r in c ip a l  f e r a l  h o s t  

p la n t  in  Ghana and t h i s  i s  a f o r e s t  p la n t  v a r i e t y .

I t  seems from records  th a t  0. dudgeoni cannot s u r v iv e  

ou ts id e  th e  f o r e s t  zone (L es ton  19 7 0 ).  I t s  occu rren ce  

in  the fo re s t -s a v a n n a  in t e r f a c e  i s  l a r g e l y  due t o  th e  

presence  o f  Ceib a p en ta n d ra , f o r  example a t  Legon 

which has a mixed fo re s t - s a v a n n a  fauna e x e m p l i f i e d  by 

such d iv e rs e  groups as b i r d s  and m an t id s . Cotton  

c u l t i v a t io n  in  Ghana, u n t i l  r e c e n t l y ,  was c o n f in e d  t o  

the savanna and the absence o f  th e  bugs from  th e  c o t to n  

p lo t s  in  Northern  Ghana i s  a s i g n i f i c a n t  i n d i c a t i o n  o f

14.
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i i g .  2.2: Map o f  Ghana showing the d is t r ib u t io n  o f  the three 

Qxyc&ffenus specics studied in the present work.
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the unimportance o f  th ese  bugs th e r e .

The main f e r a l  h o s t  p la n ts  o f  0 . f i e b e r i  in  

Ghana are v a r i e t i e s  o f  S id a , n o ta b ly ,  S.  acu ta  and 

S. r h o m b i fo l ia . These p e r e n n ia ls  grow a t  th e  i s o l a ­

te d  margins o f  cocoa farm s, on paths in  fo od  farms 

and farm bush as w e l l  as around weedy la n es  and 

backyards o f  towns and v i l l a g e s .  The d i s t r i b u t i o n  

in d ic a t e s  i t  as a common bug o f  c l e a r in g s  in  th e  

f o r e s t  zone and the  d e r iv e d  savanna areas  which once 

were f o r e s t .  Th is  f i t s  th e  o v e r a l l  p a t t e r n  in  West 

A f r i c a  by Samy (1969 ).

Mapping o f  t h i s  nature i s  im p ortan t  s in c e  i t  

d e l im i t s  areas where f e r a l  h o s t  p la n ts  support 

ind igenous p op u la t ion s  which can s e rv e  as th e  o n ly  

source o f  i n f e s t a t i o n  o f  in trod u ced  c rop s .  Once 

such areas are c l e a r l y  known, th ey  can be a vo id ed  

during  the  s e l e c t i o n  o f  areas f o r  a g r i c u l t u r a l  

p r o j e c t s .

2 .3 .2  Host p la n ts

Bugs o f  the fa m i ly  Lygae idae  have r a th e r  v a r i e d  

fe e d in g  h a b its  (Pearscn, 1958). W hile  some genera  such 

as G eocoris  are p r e d a to r y ,  o th e rs  a t ta c k  th e  v e g e t a ­

t i v e  p a r ts  o f  p la n ts  and s e v e r a l  o th e rs  fe e d  on 

f r u i t s  and seeds in  va r io u s  s ta g e s  o f  deve lopm en t. 

The genus Oxycarenus Fieber i s  p a r t i c u l a r  a s s o c ia t e d
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w ith  the r ip e  seeds o f  c o t to n ,  Gossypium spp., and 

o th e r  Malvaceous p la n ts ,  hence th e  v a r io u s  s p e c ie s  

b e in g  known c o l l e c t i v e l y  as "COTTON SEED BUGS". Both 

adu lts  and la r v a e  suck o i l  from mature seeds (V a y s s ie r e  

and Mimeur 1923) and w i l l  a ls o  suck ju i c e  from  le a v e s  

and young stems t o  secure  m o is tu re  (Odhiambo 1957 ).

W hile  s tu d y in g  th e  l i f e  h i s t o r y  o f  0. h y a l in ip e n n is  in  

E gyp t, K ir k p a t r ic k  (1923) showed th a t  p r i o r  f e e d in g  on 

seeds o f  va r iou s  malvaceous p la n ts  such as Gossypium, 

H ib is c u s , A lth a ea  and o th e r  c l o s e l y  r e l a t e d  p la n ts  was 

e s s e n t i a l  f o r  b r e e d in g  t o  take p la c e .

There are o th e r  p la n ts  o u ts id e  the M alvaceae on which 

va r iou s  s p e c ie s  o f  Oxycarenus have been found a t  one 

tim e o r  another. R esu lts  from pyrethrum  knockdowns a re  

l a r g e l y  in d e te rm in a te ,  so  i t  seems u n l ik e ly  th a t  Oxyca­

renus feeds  on many o f  the  h o s t  p la n ts  c i t e d  by va r io u s  

authors and c o l l e c t o r s .  For exam ple , th e  p resen ce  o f  

0. dudgeoni in  pyrethrum  knockdowns from cocoa  (Thecbram 

cacao L . )  Leston  19 70) ; on Spondias m a n g ife ra  W i l ld  

s e e d l in g  (Forsy th  1966) and o f  0. h y a l in ip e n n is  on mango 

(M ang ifera  in d ic a )  , guava (Ps id ium  g u a ja v a ) and c i t r u s  

t r e e s  (Sarny 1969). T h e ir  p resen ce  on such p la n t s ,  

e s p e c ia l l y  during the r e s t in g  s ta g e  i s  o n ly  a c c id e n ta l  

and temporary (Sarny 1969). N e i th e r  f e e d in g  nor b r e e d in g

17.
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takes p la c e  on such "h o s ts '1 which can be r e c o g n is e d  

by the undamaged c o n d it io n  o f  the p la n ts  when th e  

in s e c t s  are shaken o f f .  Even i f  some damage w ere  

done, i t  cou ld  be argued th a t  i t  was in  r e s p e c t  o f  

search  f o r  m o is tu re .  In  a d d i t i o n ,  s p e c ie s  w i th  w ide  

powers o f  d i s p e r s a l ,  f o r  exam ple, 0. dudgeoni in  

kapok are in a d v e r t e n t ly  t r a n s p o r te d  t o  p la n ts  which 

are n o t  h os t  p la n ts  and are n o t  c o lo n iz e d .

W hile some h o s t  p la n ts  f l o w e r  throughout th e  y e a r ,  

o th ers  do so p e r i o d i c a l l y  and in  t h i s  case c o lo n i z a ­

t io n  occurs a t  th e  p a r t i c u la r  p e r io d  when dry seeds 

are p r e s e n t .  I t  i s  t o  be e x p e c te d  th a t  bugs w i l l  

abandon o ld  h a b i ta t s  in  search  o f  new ones as seeds 

d im in ish  in  q u a l i t y  and/or q u a n t i t y ,  and new ones 

become a v a i l a b l e .  With m ig ra t io n  between a su ccess io n  

o f  h os t  p la n ts  throughout the y e a r ,  the  p o p u la t io n  o f  

p a r t i c u la r  h os t  p la n ts  w i l l  wax and wane. P o t e n t i a l  

h o s t  p la n ts  w ith ou t  mature seeds o r  even those  w ith  

d eve lop in g  f r u i t s  have been found w ith o u t  bugs , even  

when the p la n ts  have been c o lo n iz e d  b e f o r e .

The h os t  p la n ts  o f  the th r e e  s p e c i e s ,  Oxycarenus 

dudgeon i, Oxycarenus f i e b e r i  and Oxycarenus h y a l i n i — 

p e n h is , are l i s t e d  in  T ab le  2 .1 .
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Table 2.1: HD ST PLANTS OF OXYCARENUS IN GHANA to

(Localities are given in  brackets) ^

m
HOST PLANTS 'O q

Q E S1

MALVACEAE

Hibiscus micranthus Linn. A A

(Achimota, Akwapim-Manpang, Legon, Madina)

Hibiscus til iaceus Linn. A A

(Lsgon, Achimota)

Hibiscus sabdariffa Linn. 

(Mairpcng-Ashanti, K^adaso)

Hibiscus esculentus Linn. A

A

DL

A

(Keta, Tegbui, Avurre, Elmina, Sunyani, 

Ifcedzi, Legon, Achimota, Shai H ills )

Hibiscus cannabinus Linn. A

(Manpong-Ashanti, Rwadaso, Ejura)

Abutilon guineense (Schum. & Thonn.) A A A
(Madina, Legcn, Achimota) F F

Abutilon mauritianum (Jaoq.) Nfedic. A A A
(Achimota, Madina, Legon, Elmina, Aburi) F DL

Sida cord ifo lia  Linn. A A A
(I^gon, Achimota, Madina, Nungua) DL DL

Sida acuta Bunn. A A A
(ElmLna, Kankan, Kintampo, Fomena, Kumasi, Enchi, DL DL
Abeadzi-Dominasi, Akosonbo, Begoro, Maitpcng-Akwapim, 

Sagymasi, IV^raeso, Tafo, Iegon, Achimota, Aburi, Weqbe, 

Sunyani, Dormaa-Ahenkro, Atebufeu).
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HD ST PLANTS ^f t
8a

Sida rhonbifolia Linn. A A A

(Manpong-Akwapiin, Akrcpong, Mampcng-Ashanti, DL

Kintanpo, Sunyani, Dormaa-Ahenkro, Fomena, Legon,

Cape Coast, Tafo, Aburi, Kunasi, Akosorfoo)

Gossypium hirsutum Linn. A A

(Nungua, Ohawu, Pomadzi, Yendi, DL DL

Kwadaso, Anonabu, Biriwa) F

Urena lcbata Linn. A A

(Mairpong-Ashanti, Madina, Nungua)

Malvastrum $p.

(Madina, ElirrLna, Kumasi, Odunasi-Sunyani) A

WLssedula anplissima (Schum. & Thcnn.) A

(Madina, Elmina, Legon, Achimota, Aburi)

Codiorus sp* A

(Manpcng-Ashanti)

BOMBACACEAE

Ceiba pentandra Gaertn. A

(Kumasi, Prestea, Aburi, Amanforo, Nkwanta, Tafo, DL

Legcn, Odumasi-Sunyani, Abandzi, Ancmabu, Manpcng-Ashanti)

Ochroma lagopus SW. A

(Legon)

STERCULIACEAE

Sterculia foetida Linn. A
(Legcn)

H
ya

li
n

ip
en

n
is
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HOST PLANTS f t
3

5 Pn

OTHERS

Asclepias sp. DL

(Locality names not available)

Spcndias mangifera M i ld .  F

(Locality names not available)

Ricinus comnunis Linn. F

(Nyankpala, Kumasi, Adukrom, Elmina,

Akropcng)

KEY: A -  This study

DL -  Leston (1970)

F -  Forsyth (1969)
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The main f e r a l  h os t p la n ts  o f  Oxycarenus a re  l im i t e d  to  

the M a iva les  which in c lu d e  the  f a m i l i e s  M a lvaceae , S t e r c u l i a -  

ceae and Bombacaceae. These t o g e t h e r  form the  n a tu ra l  o rd e r  

C o lu m n ife ra e . Seeds o f  M alvacae become a v a i l a b l e  as and when 

th ey  mature whereas pods o f  Bombacaceae and S te r c u l ia c e a e  must 

d eh isce  b e fo r e  t h e i r  seeds become a c c e s s ib l e .  Malvaceous 

sp ec ies  norm a lly  do not shed t h e i r  seed s , u n l ik e  S t e r c u l ia c e a e  

and Bombacaceae, which drop t h e i r  seed  laden  pods when th ese  

r ip en  and d eh is c e .  These d i f f e r e n c e s  are  r e f l e c t e d  in  f e e d in g  

behaviour o f  the  Oxycarenus s p e c ie s  th a t  c o lo n i z e  them and 

a lso  e x p la in s  why S te r c u l ia c e a e  and Bombacaceae a re  c o lo n iz e d  

on ly  a t  the p a r t i c u la r  p e r io d s  when dry d eh is ced  f r u i t s  are  

a v a i l a b l e .  Thus, w h i le  c o lo n i z a t i o n  always occurs  on the  

malvaceous p la n ts ,  seeds o f  the  o th e r  two f a m i l i e s  may be 

c o lo n iz e d  both  on the  t r e e s  and on the  ground.

The m alvaceous s p e c ie s  f lo w e r  throughout th e  y e a r ,  u n l ik e  

S te rc u l ia c e a e  and Bombacaceae, which do so p e r i o d i c a l l y .  The 

l a t t e r  s i tu a t io n  c a l l s  f o r  su ccess ion  o f  c o lo n i z a t i o n  by the 

bugs t o  ensure food  a l l  the y e a r  round. P r e fe r e n c e  f o r  p a r t i ­

cu la r  sp e c ie s  o f  seeds may a ls o  account f o r  s u c c e s s io n .  In 

th is  case , the bugs abandon a lre a d y  c o lo n iz e d  h os t  p la n ts  and 

move on to  new ones which are p r e f e r r e d  when th ese  come around 

although in  q u a l i t y  and q u a n t i t y ,  the  food  o f  th e  f i r s t  h o s t

22.
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p la n t  may n o t  have been exhausted . G e n e r a l ly ,  how ever, 

h e a v i ly  c o lo n iz e d  seeds tend  to  d im in ish  in  q u a l i t y  and/or 

q u an t ity  *

The f e r a l  h os t  p la n ts  o f  0 . f i e b e r i  and 0. h y a l in ip e n n is  

are l im i t e d  to  the M a lvaceae. S ida  r h o m b i f o l i a , £3. acu ta  and 

S. c o r d i f o l i a  c o n s t i tu t e  th e  main f e r a l  h o s t  p la n ts  o f  0, 

f i e b e r i  in  Ghana. S ida  s p e c ie s  are w id esp read  in  th e  t r o p i c s  

and are im portan t p e r e n n ia l  weeds o f  many p la n ta t io n  c rop s . 

Elsewhere in  A f r i c a ,  in  Uganda, in  a d d it io n  t o  S ida  s p . , 

Odhiambo (19 57) r e p o r te d  H ib iscu s  s a b d a r i f f a , A b u t i lo n  

mauritianun and A, gu iheense t o  support p o p u la t io n s  o f  0. 

f i e b e r i . H ib iscus s a b d a r i f f a  i s  w id e ly  c u l t i v a t e d  in  the 

t r o p ic s  and v a r ie s  in  form and s i z e .

C o lo n iz a t io n  by (D, h y a l in ip e n n is  occurs on a w id e r  range

o f  h os t  p la n ts  in  Ghana. I s o l a t e d  in d iv id u a ls  occu r  on a l l

the s p e c ie s  o f  S ida l i s t e d  above f o r  0 , f i e b e r i  in  a d d i t io n  t o

s e v e ra l  s p e c ie s  o f  H ib iscus which support sm a ll  p o p u la t io n s

and can b u i ld  up t o  la r g e  s i z e s  a t  p a r t i c u l a r  p e r io d s  o f  the

y e a r .  Such p e r iod s  are o f  maximum seed  p ro d u c t io n .  H ib iscu s

m icranthus, H. t i l i a c e u s , H. escu len tu s  in  a d d i t io n  t o  H.

s a b d a r i f fa  and H. cannabinus c o n s t i tu t e  the  m ajor H ib iscu s  

s p e c ie s ,

The l a r g e s t  popu la tions  o f  0. h y a l in ip e n n is  were found t o  

occur on A bu tiIon  jnauritianum and A. gu ineense . O ther im por­
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ta n t  malvaceous h os t  p la n ts  in c lu d e  Gossypium s p , ,  W isseduLa 

amplissima and Urena l o b a t a .

Of much le s s  s i g n i f i c a n c e  was Malvastrum c o r c h o r i fo l iu m  

and M. corottiah de l i  anum. These p la n ts  are n a t i v e  t o  Am erica  

and have in  r e c en t  t im es been spread  t o  t r o p i c a l  A f r i c a ,

2 .3 .3  Host p r e fe r e n c e

I t  i s  a common o b s e rv a t io n  in  the  f i e l d  th a t  

seed  f e e d in g  bugs show a p r e fe r e n c e  f o r  c e r t a in  

s p e c ie s  o f  seeds. In  an abandoned cassava  farm 

where A b u t i lon  mauritiarium grew t o g e t h e r  w i th  S ida 

acuta and H ib iscus  e s c u le n t  us , more o f  Oxycarenus 

h y a l in ip e n n is  were ob served  on A b u t i l o n , f o l l o w e d  

by H. escu len tu s  and o n ly  a few on S id a . A t the 

same t im e , 0, f i e b e r i  was abundant on S ida  but th e re  

were none on e i t h e r  A b u t i lo n  o r  H. e s c u le n tu s . Where 

S ida grew a lo n e , 100 sweeps taken 10 a t a t im e 

re tu rned  numbers in  the  r a t i o  1,2 71 0. f i e b e r i  t o  

on ly  4 3 o f  0 . h y a l in ip e n n i s , and 9 o f  0 , d u d geon i.

A s im i la r  o b s e r v a t io n  was made by Odhiambo (195 7) a t  

S erere  (Uganda) where 0. f i e b e r i  was more p r e v a le n t  

on s^ a ; 0, dudgeoni on c o t to n ;  and a t h i r d  s p e c i e s ,  

2^ r u f i v e n t r i s  was almost e x c lu s i v e l y  c o n f in e d  to  

H ib iscus cannabinus. T h e r e fo r e ,  a lthough  s p e c ie s  o f
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25.

Oxycarenus are po lyp h agou s , th ey  show a d i f f e ­

r e n t i a l  p r e fe r e n c e  f o r  p a r t i c u l a r  h o s t  p la n ts .

I t  i s ,  however, n o t  known how t h i s  s e l e c t i o n  i s  

brought about, but i t  may not be s o l e l y  n u t r i t i v e  

(D e th ie r  1954 ).

2 .3 .3 .1  Host p r e fe r e n c e  t e s t s

T es ts  were c a r r i e d  out in  th e  la b o r a t o r y  t o  

in v e s t i g a t e  th e  b a s is  o f  th e se  o b s e r v a t io n s  and 

t o  determ ine which seeds were p r e f e r r e d .

The data o b ta in ed  were a n a lysed . The ob served  

d i s t r ib u t i o n  was compared w ith  th e  e x p e c ta t io n  

th a t  th ey  would fe e d  e q u a l ly  on the  two s p e c ie s  

o f  seeds , and ch i-sq u a red  va lu es  were c a lc u la t e d .  

The r e s u l t s  are  ta b u la te d  in  T a b le s  2.2 -  2 .4 .
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26.

Table 2.2: HOST PREFERENCE TESTS FOR 0. HYALINIPENNIS

Species o f  Nunbers o f  individuals Total
seed feeding at 15 minute intervals Expectation

a b c d

(A) Cotton seeds 14 10 9 14 *7 28.5

Abutilcn mauritianum 2 4 1 3 10 28.5

Totals 16 14 10 17 57

X2 = X (1) 12.5^ P < 0.001.

(B) Cottcn 21 15 10 18 64 35.0

Sida acuta 3 1 2 0 6 35.0

Totals 24 16 12 18 70

X2 =
M l )

XL* P < 0.001.

(C) Sida acuta 15 7 6 6 34 39.5

Abutilcn mauritianum 11 12 9 13 45 39.5

Totals 26 19 15 19 79

x2 - 
M l ) = 3.'iT6 P, not s ign ificant.

(D) Cotton 4 13 11 4 32 33.5

Kenaf 9 7 8 11 35 33.5

Totals 13 20 19 15 67

X2 = 3 73, P, not s ign ificant.
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27.

Species o f  Nurrfoers o f  individuals Total
seed feeding at 15 minute in terva ls Expectation

a b c d

(E) Kenaf 9 11 6 14 40 38.5

Abutilon mauritianum 8 9 9 11 37 38.5

Totals 17 20 15 25 77

x2 
X (1)

= P. not s ign ifican t

(F) Kenaf 17 10 17 13 57 36.5

Sida acuta 4 7 2 3 16 36.5

Totals 21 17 19 16 73

x2 
X (1)

P < 0.001.

The a n a ly s is  f o r  0. h y a l in ip e n n is  shows th a t  C otton  seeds 

are p r e fe r r e d  to  the  p r in c ip a l  f e r a l  h o s t  p la n t ,  A b u t i lo n  

mauritianum (J a cq . )  M edic. Cotton  i s  aga in  p r e f e r r e d  t o  S ida 

acu ta . There i s  no ch o ice  between Sida and A b u t i l o n , and a ls o  

between Cotton  and Kenaf. Kenaf i s  p r e f e r r e d  t o  S ida acu ta .

University of Ghana          http://ugspace.ug.edu.gh



28.

Table 2.3: HOST PREFERENCE TESTS FOR OXYCARENUS DUDGEONI

Species o f  Nunbers o f  individuals Total
seed feeding at 15 minute in terva ls Expectation

(A) Cottcn

Ceiba pentandra 9

Totals 16

x2
M i )

(B) Cottcn 7

Abutilon mauritianun 5

Totals 12

x2
M l )

(C) Cottcn 7

Sida acuta 2

Totals 9

v2
( 1 )

(D) Ceiba pentandra 12

Abutilon mauritianum 5

Totals Y1

x2
(1)

8 9 8 32 31.5

7 7 8 31 31.5

15 16 16 63

0 ' 1 2 P, not s ign ifican t

7 8 7 29 24.5

5 4 6 20 24.5

12 12 13 49

4-‘4-C P, not s ign ifican t

9 9 11 36 20.0

1 0 1 4 20.0

10 9 12 40

ak P < 0.001

14 8 8 42 29.0

5 3 3 16 29.0

19 11 11 58

5. 85 0.01 < P < 0.,1
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Species o f  Nurrbers o f  individuals Total
seed feeding at 15 minute in terva ls Expectation

a b c d

(E) Ceiba pentandra 11 10 10 7 38 19.5

Sida acuta 0 1 0 0 1 19.5

Totals 11 11 10 7 39

v2
M l )

= 17. 68, P < 0.001

(F) Sida acuta 7 9 4 3 23 23.0

Abutilcn mauritianum 5 5 7 6 23 23.0

Totals 12

Xo> -

14
3 C . i

11 13 46

P Not s ign ificant

The r e s u l t s  show th a t  f o r  0. du dgeon i, c o t to n  and C e iba  

pentandra en jo y  s im i la r  p r e fe r e n c e  w h i le  S ida acu ta  and A b u t i lo n  

mauritianum are a ls o  e q u a l ly  p r e f e r r e d .  C o tton  i s  p r e f e r r e d  

to  s ida  a cu ta , and Ceiba pentandra i s  p r e f e r r e d  to  S ida acu ta .
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Table 2.4: BDST PREFERENCE TESTS FOR 0. FIEffiRI

Species o f  Nmtoers o f  individuals Totals
seed feeding at 15 minute intervals Expectation

a b c d

(A) Sida acuta 14 7 8 10 39 40 *0

Cottcn 9 7 11 14 41 40.0

Totals 23 14 19 24 30

*2
(1)

= M l P, not s ign ificant

(B) Sida acuta 13 17 12 13 55 48.5

Ceiba pentandra 9 9 13 11 42 48.5

Totals 22 26 25 24 97

x2 
X (1) = f '7 ° P , not s ign ifican t

(C) Sida acuta 18 17 12 14 61 38.5

Abutilcn mauritianum 5 8 3 2 18 38.5

Totals 23 25 15 16 75

x2
* ( 1 )

3*"*HII P < 0.001

(D) Ceiba pentandra 8 9 7 5 29 25.5

Cottcn 10 7 4 1 22 25.5

Totals 18 16 11 6 51

i—i

‘^
T = i - CIS P, not s ign ificant
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Species o f  Numbers o f  individuals Totals
seed feeding at 15 minute intervals Expectation

a b c d

(E) Abutilcn mauritianum 4 3 2 2 11 29.5

Cottcn 5 13 14 16 48 29.5

Totals 9 16 16 18 59

v2
* ( 1 ) = 13 J i 2 P < 0.001

(F) Ceiba pentandra 2 3 4 3 12 20.5

Abutilcn mauritianum 5 10 8 6 29 20.5

Totals 7 13 12 9 41

x2 
X (1)

= 5  ̂3 & p < 0.1

For 0 . f i e b e r i , c o t to n  and S ida acuta e n jo y  equ a l p r e f e r e n c e .  

Ceiba pentandra and c o t to n  are a ls o  e q u a l ly  p r e f e r r e d .  However, 

co tton  i s  p r e f e r r e d  t o  A b u t i lo n  mauritianum and S ida i s  a ls o  

p r e fe r r e d  to  A b u t i lo n , which i s  i t s e l f  p r e f e r r e d  t o  C e iba .
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Seeds are a p r in c ip a l  i tem  in  th e  d i e t  o f  a l l  the  th r e e  

s p e c ie s ,  which can be rea red  through th e  com plete  l i f e  c y c le  

on them a lon e .  However, seed  r e a re d  ad u lts  do n o t  mate. In 

a s im i la r  s tu dy , E y les  (19 64) w ork ing  w ith  some Rhyparochrom i- 

nae (H e te rop te ra  : L y g a e id a e )  found th a t  a l l  th e  f i v e  s p e c ie s  

o f  ScolopostT^3thus cou ld  be rea red  on seeds a lo n e .  E a r l i e r  

w orkers, n o ta b ly ,  Lea and Niswander (195 0 ), F r in g s  and P ie s s n e r  

(1952), F r in g s  eii a l  (1957 ), found th a t  0 . f a s c ia tu s  d eve lop ed  

on seeds s u b s t i tu te d  f o r  i t s  n a tu ra l  fo o d ,  m ilkweed seed s , 

(a lthough s u r v iv a l  and v i a b i l i t y  were reduced) but in  a l l  

cases the  seed coa t  was removed o r  cracked .

In fe e d in g  t r i a l s  w ith  Rhyparochromines on su n flow er  s ee d s ,  

Sweet (1960) a ls o  h u l le d  th e  seeds " t o  p ro v id e  e a s i e r  f e e d in g " .  

I t  i s  p o s s ib le ,  however, th a t  th ese  r e s u l t s  do n o t  r e p re s e n t  

the response th e  s p e c ie s  would have made t o  th e  fo od  i f  i t  had 

been p rov id ed  as found in  n a tu re . In the p r e s e n t  s tu dy , foods 

were p resen ted  in  t h e i r  n a tu ra l  forms and so the r e s u l t s  are 

a p p l ic a b le  t o  the  in s e c t  -  h os t r e la t i o n s h ip  in  th e  f i e l d .

B e fo re  an in s e c t  w i l l  f e e d ,  the  fo od  roust p r o v id e  the  

s t im u l i  th a t  induce a fe e d in g  response th a t  i s  n o t  in h ib i t e d  

by any o th e r  p r o p e r t i e s  o r  c o n s t i tu e n ts  o f  th e  fo o d ,  (Thors— 

te in son  1960). Some im portant fa c t o r s  in v o lv e d  in  fo od  

s e le c t io n  are the p h y s ic a l  and chem ica l nature o f  the  seed

2 . 3 . 3 . 2  DISCUSSION
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c o a t ,  the  c o n s t i tu e n ts  o f  the  seed , and the  n u t r i t i o n a l  

requ irem ents o f  the in s e c t s  (E y les  1964). The roughness o r  

smoothness, presence o r  absence o f  h a ir s  o r  sp in es  and t h e i r  

s i z e ,  and the th ick n ess  and toughness o f  th e  seed  coa t  may be 

im portan t. However, E y les  (1964) r e a red  S ty g n o c o r is  f u l i g i -  

neus G e o f f r o y  on va r iou s  seeds w ith  a v a r i e t y  o f  coa ts  and 

th is  i s  s u g g e s t iv e  o f  the  unimportance o f  seed  co a ts  in  fo od  

s e le c t io n .  More in t e n s i v e  s tu d ie s  are  r e q u ir e d  in t o  the 

te x tu re  o f  seed coa ts  t o  e s t a b l i s h  whether th e re  i s  a r e l a t i o n ­

ship between seed coa t  and seed  p r e fe r e n c e .  T h o rs te in son  (1960) 

has shown th a t  whereas in s e c t  r e s is t a n c e  in  p la n ts  has been 

a t t r ib u te d  t o  the  nature  o f  th e  e x t e r i o r ,  sensory  and n u t r i ­

t i o n a l  fa c t o r s  are a ls o  in v o lv e d .  Beck et_ al_ (19 58) showed 

th a t  milkweed seed husk wrapped round a p u r i f i e d  d i e t  s t im u la ­

ted  the normal p a t te rn  o f  f e e d in g  in  0. fa s c ia tu s  and growth 

was good, whereas on the  p u r i f i e d  d i e t  a lone growth was p oo r  

because the du ra t ion  o f  f e e d in g  was g r e a t l y  reduced . Th is  

shows th a t  the nature o f  the  seed c o a t  may p la y  an im p ortan t 

r o l e  in  p r o v id in g  a chem otac t ic  f e e d in g  s t im u lu s .

In as much the same way as seeds d i f f e r  in  t h e i r  c o n s t i ­

tu en ts ,  in s e c ts ’1 n u t r i t i o n a l  requ irem en ts  a ls o  d i f f e r .  T h is  i s  

presumed t o  be the b a s is  o f  the d i f f e r e n c e s  in  fo od  p r e fe r e n c e s  

rep o r ted  above and the reason f o r  h os t  p la n t  s e l e c t i o n  cou ld  

be gu s ta to ry  (Ey les  1964). T h ors te in son  (1960) has r e p o r te d
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th a t  in s e c t s  possess unsuspected powers o f  d is c r im in a t io n  

r e s u l t in g  from ve ry  s e n s i t i v e  chem oreceptors which would 

enab le  p r e c is e  s e l e c t i o n  between seeds h av in g  the same c o n s t i ­

tuents  but in  d i f f e r e n t  c o n c e n tra t io n s .  0. dudgeoni can, 

t h e r e fo r e ,  be rega rded  as respond ing  t o  a w id e r  range o f  con­

c en tra t io n s  than the o th e r  two s p e c ie s .  F raen k e l (1959) has 

suggested th a t  secondary p la n t  substances such as e s s e n t i a l  

o i l s ,  g ly c o s id e s  and a lk a lo id s  may p la y  an im p ortan t p a r t  in  

host p la n t  s e l e c t i o n  by in s e c t s .  A lthough th ey  are  o f  no 

n u t r i t i o n a l  v a lu e ,  i t  i s  p o s s ib le  th a t  th ese  substances may 

act as r e le a s e r s  o r  i n h ib i t o r s  o f  the  f e e d in g  response .

R esu lts  o f  the host p r e fe r e n c e  t e s t s  co n f irm  f i e l d  o b s e r ­

va t ion s  in  the ch o ice  between th e  two f e r a l  h o s t  p la n t s ,

A b u t i lon  mauritianum and Sida acuta  by Oxycarenus f i e b e r i ; 

however, no s i g n i f i c a n t  d i f f e r e n c e  was noted  f o r  0. h y a l i n i ­

pennis . W hile 0 . f i e b e r i  p r e f e r s  S ida acuta  t o  A b u t i lo n
O• vvvjc'1%. wv < n 'u ̂

mauritianum in  the  f i e l d ,  the r e v e r s e  h o lds  t ru e  f o r

In a l l  the  th re e  s p e c ie s ,  th e re  were n o t  much d i f f e r e n c e s  in

the ch o ice  between c o t to n  and the  p r in c ip a l  f e r a l  h o s t  p la n ts .

As has been p o in ted  out e ls ew h ere ,  t h i s  s i t u a t i o n  can r e s u l t  

in  a s h i f t  from the f e r a l  h os t  p la n ts  t o  c o t to n  c u l t i v a t i o n s  

which are u su a lly  o f  improved seed  q u a l i t i e s  and c u l t u r a l  

p r a c t i c e s .

34.
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The mechanism o f  host p la n t  s e l e c t i o n  and su ccess ion  in  

Oxycarenus i s  governed by h os t  p r e fe r e n c e  and s ea so n a l d i f f e ­

rences in  h ost p la n t  f r u i t i n g .  The herbaceous s p e c ie s  f lo w e r  

throughout the y e a r  and are a sou rce  o f  mature seeds f o r  

c o lo n iz a t io n  a l l  the y e a r  round. A l l  v a r i e t i e s  o f  S ida 

support p op u la t io n s  o f  0. f i e b e r i  and s e rv e  as th e  o n ly  w i ld  

host p la n ts  in  Ghana. However, where S ida grows t o g e t h e r  w ith  

A b u t i lo n , the  l a t t e r  has been found t o  support i s o l a t e d  i n d i v i ­

duals o f  0. f i e b e r i . O ccu rr in g  w ith  0. f i e b e r i  on S ida  by the 

same reason are i s o l a t e d  in d iv id u a ls  o f  0. h y a l in ip e n n is .

The q u a n t i t y  o f  dry seed  a t  any p e r io d  i s  dependent upon 

p r e v a i l in g  c o n d it io n s  o f  r a i n f a l l .  The f i r s t  ra in y  season in  

19 75 began in  February and March in  th e  savanna and f o r e s t  

zones, r e s p e c t i v e l y -  R a in f a l l  (monthly) r e c o rd in g s  f o r  th ese  

months a f t e r  th e  1974 -  1975 dry s p e l l  were 3 .0  cm. and 11.4 cm. 

at Legon and Akropong, r e s p e c t i v e l y .  Much v e g e t a t i v e  growth 

ensued, r e s u l t in g  in  abundant seed  p rod u c t ion  from A p r i l  in  

the savanna l o c a l i t i e s  and May in  the f o r e s t  zon es . Seed 

p rodu ction  was continuous w ith  a s l i g h t  in c re a s e  in  September 

and November in  the savanna and f o r e s t  r e g io n s ,  r e s p e c t i v e l y .  

Maximum seed p rodu ction  was accompanied by l e a f  lo s s  w ith  a 

g en era l b a re  appearance. No o th e r  h os t  p la n ts  were re co rd ed  

fo r  0 . f i e b e r i  during the  p e r io d  o f  t h i s  work. Th is  su gges ted

2.3 .4  Succession  o f  h os t p la n ts

University of Ghana          http://ugspace.ug.edu.gh



36.

a lack  o f  su ccess ion  o f  h os ts  o u ts id e  S ida v a r i e t i e s .  

D i f f e r e n c e s  in  q u a n t i ty  and/or q u a l i t y  o f  S ida  seeds between 

areas were brought about by d i f f e r e n c e s  in  s o i l  q u a l i t y .

While some areas bore  f r e s h l y  matured s ee d s ,  o th e r  pa tches  

were s t i l l  f l o w e r in g  and s t i l l  o th e rs  had o ld  dry seeds o f  

low q u a l i t y .  A p p e t i t i v e  sh o r t  f l i g h t s  o r  " f l i t s "  and/or 

w a lk ing  were employed in  moving from one a rea  t o  the o th e r .

In th is  r e s p e c t ,  fem ales were most ex p ec ted  t o  be a c t i v e ,  

e s p e c ia l l y  du rin g  th e  search  f o r  s u i t a b le  b r e e d in g  s i t e s .

The o th e r  m ajor f e r a l  h os t  p la n ts ,  A b u t i lo n  mauritianum 

and A. gu in een se , possessed  s im i la r  f r u i t i n g  c y c l e s .  These 

two v a r i e t i e s  supported  p op u la t io n s  o f  0 . h y a l in ip e n n is . 

Maximum seed p rod u ct ion  o ccu rred  from August t o  O c tob er , and 

around January -  February. During the  o th e r  lean  p e r io d s ,  the 

popu la tions  on the o th e r  Malvaceous v a r i e t i e s  in c r e a s e d .

Urena lob a t  a assumed im portance in  l a t e  O ctober  a t  a p e r io d  

when most o f  th e  dry f r u i t  heads o f  A b u t i lo n  had become t o o  

dry, l i g h t  in  w e ig h t ,  and o f  l i t t l e  fo od  v a lu e .  In  such a 

s t a t e ,  the  seed chambers s p l i t  open and the  seeds were dropped 

to  the ground. Other Malvaceous s p e c ie s  th a t  came in t o  focus 

during  t h i s  p e r io d  were w i ld  v a r i e t i e s  o f  H ib is c u s , m ain ly  

H. mi c ran thus and W issedula am p liss im a . L ik e  many o th e r  

Malvaceous v a r i e t i e s ,  these are herbaceous p la n ts  and produce 

seeds throughout the  y e a r .  P op u la t ion s  o f  0. h y a l in ip e n n is
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e x is t e d  on these  a l l  the y e a r  round. The p e r io d  from O ctober 

was, however, the main p e r io d  o f  in c r e a s e d  0. h y a l in ip e n n is  

a c t i v i t y  on them. H. escu len tu s  (ok ro ) i s  a c u l t i v a t e d  v e g e ta ­

b le  crop which i s  u su a l ly  h a rv e s ted  w h i le  th e  f r u i t s  are  s t i l l  

young and f r e s h .  In abandoned farm s, the pods were l e f t  to  

dry to  p ro v id e  seeds f o r  the f o l l o w in g  season sow ing . Dry pods 

were a v a i la b le  f o r  c o lo n i z a t io n  by 0 . h y a l in ip e n n is  in  the 

p e r iod  O ctober, November and e a r l y  December. By December, 

however, food  va lu e  would have decreased  and on most o c c a s io n s ,  

the stems were a t ta ck ed  by t e r m i t e s .  The p ic tu r e  was s im i la r  

in  seed m u l t ip l i c a t i o n  farms o f  H ib iscu s  cannabinus, H. 

s a b d a r i f fa  and Cochorus c a p s u la r is  as w e l l  as c u l t i v a t e d  Urena 

lo b a ta . Seed h a r v e s t in g  was done b e fo r e  seed  f e e d in g  L ygae id ae  

as w e l l  as Dysdercus (P y r rh o c o r id a e )  in c re a s e d  t h e i r  a c t i v i t y .  

This meant th a t  g iv en  the  chance, th e re  would be a s h i f t  o f  

emphasis from the f e r a l  h os t p la n ts  t o  th e se  r e c e n t l y  in t r o d u ­

ced c u l t i v a t e d  v a r i e t i e s  d u r in g  th e  p e r io d s  o f  O c tob er ,  Novem­

ber and December.

Ceiba pentandra f lo w e red  around November and by l a t e  

January, f r u i t s  had matured. Seeds in s id e  kapok from d eh isced  

f r u i t s  were a v a i la b le  f o r  c o lo n i z a t io n  by 0. dudgeoni from  l a t e  

February. C o lo n iz a t io n  o f  the t r e e s  began lon g  b e fo r e  d eh isced  

f r u i t s  dropped t o  th e  ground. S ee th ing  masses o f  a l l  d e v e lo p ­

mental s tages  o f  Oxycarenus formed la r g e  c o lo n ie s  on th e  ground,

37.
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on the t r e e  trunks and branches. A t  t h is  t im e ,  Sterculia foetida 

was f lo w e r in g .

The onse t o f  the  ra in y  season r e s u l t e d  in  mass d e s t ru c t io n  

o f  w e l l  e s t a b l is h e d  0 . dudgeoni c o lo n ie s  both  on the t r e e s  and 

on the  ground. The d i r e c t  e f f e c t  o f  drowning o f  l a r g e  numbers 

o f  a l l  i n s t a r  s ta ges  t o g e th e r  w ith  some ad u lts  o ccu rred . The 

winds which accompany the  b e g in n in g  o f  the f i r s t  ra in y  season 

succeeded in  b low in g  t o g e th e r  masses o f  kapok and the  a s s o c ia -  

ted  deve lopm enta l stages/, many o f  which were unable t o  c o lo n iz e  

t h e i r  new env ironm ents . Seeds began to  germ inate and became 

unsu itab le  f o r  fo od .  Term ite  a c t i v i t y  in c re a s e d  in  wet c o n d i­

t io n s ,  r e s u l t in g  in  premature d e s t r u c t io n  o f  the seed s . The 

e f f e c t  o f  ra in  was more pronounced in  the  f o r e s t  zon es . By 

the end o f  May, o n ly  sm all c o lo n ie s  were l e f t ;  th ose  on the  

remnants o f  deh isced  f r u i t s  s t i l l  hanging from th e  t r e e s ,  and 

sm a lle r  c o lo n ie s  on kapok which had blown t o  dry  environm ents 

such as h igh  grounds o r  t a l l  g ra s s .

During th is  p e r io d  (May -  J u n e ) , S t e r c u l ia  f o e t i d a  b o re  

mature f r u i t s ,  some o f  which were d eh is ced . The l a t t e r  were 

u su a lly  hanging on the  t r e e  w ith ou t  d ropp ing  r e a d i l y .  A sudden 

p opu la t ion  ex p lo s ion  o f  adu lts  o ccu rred  on S. f o e t i d a  by the  

beg in n in g  o f  May.

L a r v a l  numbers were v e ry  low in  May, a s i t u a t i o n  which 

p e r s is t e d  f o r  the whole p e r io d  th a t  the bugs remained on
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S t e r c u l i a . The bugs ob ta in ed  food  by suck ing  ju i c e s  from 

the mature green pods in  a d d it io n  t o  th e  seeds •

Malvaceous h ost  p la n ts  o f  0. dudgeoni f lo w e r e d  a l l  the  

y ea r  round (v id e  supra ) and were c o lo n iz e d  by i s o l a t e d  i n d i v i ­

dua ls . Small numbers were u s u a l ly  re tu rn ed  t o g e t h e r  w ith  

la r g e  p op u la t ion s  o f  0. f i e b e r i  and 0. h y a l in ip e n n is  du r in g  

the sam pling. L a rg e r  numbers were o b ta in ed  du rin g  the  p e r io d  

im m ediate ly  b e fo r e  th e  s t a r t  o f  the ra in y  season . T h is  cou ld  

be ex p la in e d  by th e  c h a r a c t e r i s t i c  winds du r in g  t h i s  p e r io d  

w ith  the consequent e x p lo s iv e  d is p e r s a l  from th e  f l o s s  o f  

Ceiba pentandra ( v id e  supra ) . A s im i la r  p e r io d  o f  e x p lo s iv e  

d is p e rs a l  has been noted  f o r  o th e r  seed  f e e d in g  L yg a e id a e  in  

Ghana (Gibbs and Leston  1970). W hile some in d iv id u a ls  were 

ab le t o  e s t a b l i s h  th em se lves , many such d is p e rs a n ts  d ie d .

Those th a t  were e s t a b l is h e d  m a in ta ined  sm a ll ephem eral p opu la ­

t io n s ,  e s p e c i a l l y  on S id a , A b u t i lo n  and v a r i e t i e s  o f  H ib iscus  

and Gossypium.

I t  i s  worth s t r e s s in g  here  th a t  a lthough  S t e r c u l ia  f o e t i d a  

forms an im portant l in k  in  h ost  p la n t  su ccess ion  f o r  0 . d u d geon i, 

th ere  i s  l i t t l e  re p ro d u c t iv e  a c t i v i t y  on t h i s  p la n t .  I t  seems 

th a t  f e r t i l i z e d  fem ales d isp e rs e d  from Ce iba  pentandra la y  eggs  

but no f r e sh  matings take p la c e  on S. f o e t i d a . Large popu la ­

t io n s  occur on S.  f o e t id a  a f t e r  the e x p lo s iv e  d is p e r s a l  and
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t h e i r  numbers g ra d u a l ly  d e c l in e  • I  am o f  the  o p in io n  th a t  

these p op u la t ion s  pass th e  r e s t  o f  th e  ra in y  season on 

S te r c u l ia  and then , owing t o  la ck  o f  o th e r  s u i t a b le  h o s t s ,  

f a l l  in t o  a p e r io d  o f  dormancy which b eg in s  from th e  end o f  

the second ra in y  season and l a s t s  t i l l  the  appearance o f  

mature f r u i t s  o f  C e iba  pen tan d ra . In  E gyp t, K i r k p a t r ic k  (1923) 

found th a t  " r e s t in g  p e r io d "  o f  Oxycarenus b eg in s  from November 

and ends in  May o r  June during  which n e i t h e r  b r e e d in g  n o r  

fe e d in g  takes  p la c e .  He a ls o  l i s t e d  th e  f o l l o w in g  p la c e s  as 

fa v o u r i t e  s i t e s  f o r  " r e s t i n g ” -  ( c o r r e c t l y  dormant) bugs: t r e e  

trunks, unders ide o f  l e a v e s  o f  t r e e s ,  pods o f  leguminous p la n ts  

d r ie d  f lo w e r  heads, r o o ts  o f  g r a s s e s ,  under sheath  o f  l e a v e s  o f  

maize and sugar cane, cracks in  t e le g r a p h  p o le s  o r  wooden p o s ts  

o ld  n es ts  o f  P o l i s t e s  and th e  c r e v ic e s  between s tran ds  o f  

barbed w ir e .  In Ghana, h id in g  p la c e s  f o r  dormant bugs were 

found to  in c lu d e  dry pods o f  f r u i t s ,  undersi<tes of barks o f  t r e e s ,  

between planks o f  wooden s t ru c tu r e s ,  dry g ra ss  and l e a f  l i t t e r .

O bv iou s ly ,  the  h os t  su ccess ion  in  0 . dudgeoni, in  p a r t i c u l a r  

i t s  dormant p e r io d ,  warrants  fu r th e r  s tu dy . The l im i t a t i o n  o f  

one y e a r  on the p resen t  p r o j e c t  p reven ted  th e  o b s e r v a t io n s  t o  

be pursued fu r th e r .  Suggestions f o r  fu r th e r  study in c lu d e  

induc ing  the dormant in s e c t s  t o  fe e d  in  c a p t i v i t y ,  changes in  

the sex  r a t i o  t o  e s t a b l i s h  the  p ro p o r t io n  o f  males o r  fem ales  

th a t  s u rv iv e  the r e s t in g  p e r io d ,  and whether f e r t i l i z a t i o n  has
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occu rred  p r i o r  t o  " r e s t in g " .

2 .3 .5  P op u la t ion  S tud ies

Numbers th a t  were re tu rn ed  d u r in g  sam pling o f  a d u lts  and 

la rva e  in  both the f o r e s t  and savanna l o c a l i t i e s  in  southern  

Ghana are shown in  appendix T a b le  1. G raph ica l r e p r e s e n ta t io n  

o f  the p op u la t io n  f lu c tu a t io n s  f o r  th e  same p e r io d  are shown 

in the f o r e s t  and savanna zones in  F igu res  2 .3 ,  2 .4 ,  and 2 .5 ,  

2 .6 , r e s p e c t i v e l y  f o r  0. f i e b e r i ; and in  F ig u re s  2 .7 ,  2 .8  f o r  

0. h y a l in ip e n n is  in  th e  savanna l o c a l i t y .

2 .3 .5 .1  P op u la t ion  Changes

Oxycarenus f i e b e r i  in  the savanna l o c a l i t y  showed a d u lt  

popu la tion  w ith  two peaks o c c u r r in g  in  A p r i l  and September.

The f i r s t  ra in y  season which o ccu rred  a t the  end o f  February 

was the  cause o f  the marked d ec rease  in  l a r v a l  p o p u la t io n s ,  

e s p e c ia l l y  the  f i r s t  t o  t h i r d  in s t a r s .  From A p r i l  t o  June, 

th ere  was a h igh  p o t e n t i a l  f o r  p o p u la t io n  in c re a s e  as a r e s u l t  

o f  abundance o f  dry seeds f o r  fo od ,  f o l l o w in g  much v e g e t a t i v e  

growth a t  the b eg in n in g  o f  th e  r a in s .  However, heavy ra in  

during  t h i s  p e r io d  put a check on fu r th e r  p o p u la t io n  in c r e a s e  

n o tw ith s tan d in g  the  abundance o f  fo od . The sh o r t  break in  

r a i n f a l l  in  August -  September, saw numbers r i s i n g  aga in  o n ly  

t o  be h e ld  in  check once more by the second ra in y  regim e in
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October — November. C on d it ion s  o f  the  m ajor dry season 

s ta r t e d  from l a t e  November through February . Food was 

abundant and the  weather was d ry . P o p u la t io n  in c r e a s e s  were 

as ex p ec ted , e s p e c i a l l y  o f  th e  f i r s t  t o  t h i r d  in s t a r s .  A d u lt  

pop u la t ion  decrease  was r e la t e d  t o  in te n s e  r e p ro d u c t iv e  a c t i ­

v i t y  w ith  consequent h igh  m o r t a l i t y  o f  fem ales  a f t e r  egg  

la y in g .

In th e  f o r e s t  zone, a d u lt  p o p u la t io n  peaks th a t  o ccu rred  

were n o t  v e ry  d i s t i n c t .  The f i r s t  peak was in  November, w ith  

a second h ig h e r  one in  May. R a in f a l l  d i s t r i b u t i o n  appeared 

to  be even w ith  a s l i g h t  break in  J u ly - A u g u s t .  The p o t e n t i a l  

fo r  in c rea se  in  a l l  in s ta r s  a t  any p e r io d  was suppressed by 

t o r r e n t i a l  r a in s ,  which a ls o  accounted f o r  the sudden re d u c t io n  

in  numbers a f t e r  e v e ry  r a i n f a l l .

The tw o -p eak -p a tte rn  o f  p o p u la t io n  d i s t r i b u t i o n  throughou t 

the y ea r  was ve ry  c l e a r l y  e x h ib i t e d  by 0 . h y a l in ip e n n is  on 

A bu tilon  mauritianum in  the d e r iv e d  savanna l o c a l i t y  o f  South­

ern Ghana (Legon) , A major peak was reached in  January, 1975. 

Th is  p e r io d  marked the  major dry season . The second sh o r t  

break in  r a i n f a l l  in  August -  September r e s u l t e d  in  a second 

peak le s s  marked than the  f i r s t .  The onse t o f  th e  f i r s t  ra in y  

season in  a s im i la r  way was r e s p o n s ib le  f o r  red u c t ion  in  

numbers th a t  occurred  at the end o f  February . The e f f e c t  o f  

the ra in s  was more damaging because o f  the arrangement o f  the
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f lo w e r  heads o f  A b u t i lon  which c o l l e c t e d  w a te r  in  the seed 

compartments. The s in g u la r  e f f e c t  was to  cause drowning o f  

more adu lts  and la r v a e .  P op u la t io n  l e v e l s  were l e f t  low w ith  

a s l i g h t  in c rea se  in  June. The d ip  in  Ju ly  may be a t t r ib u t e d
(s«4 )

to  h igh  humidity^. High hum id ity  had the  e f f e c t  o f  enhancing 

the damaging r e s u l t s  o f  r a i n f a l l  s in c e  w a te r  c o l l e c t e d  in  

recesses  took lo n g e r  t o  dry ou t.

2 .3 .5 .2  D iscuss ion

An a n a ly s is  o f  the data  showed th a t  on the  whole a d u lt  

popu la tions  o f  Oxycarenus in  both the  f o r e s t  and savanna 

reg ions  showed b im odal p o p u la t io n  p e a k s . These were e x p ec ted  

f o r  seed fe e d in g  Lygae idae  (Gibbs and Les ton  19 7 0 ) .  Maximum 

p opu la tion  l e v e l s  were reached in  the p e r io d  im m ed ia te ly  

f o l lo w in g  the second ra in y  season , w ith  a s m a l le r  peak in  the  

short break in  r a i n f a l l  th a t  o ccu rred  from August -  September. 

The onset o f  the  f i r s t  ra in y  season caused h igh  m o r t a l i t i e s ,  

e s p e c ia l l y  in  l a r v a l  p o p u la t io n s .  P o p u la t io n  l e v e l s  between 

the two peaks were h e ld  low by r a i n f a l l  and a v a i l a b i l i t y  o f  

food .

The p a t te rn  o f  p opu la t ion  f lu c tu a t io n s  in  Oxycarenus was 

governed by food  as w e l l  as the p r e v a i l i n g  w ea ther c o n d i t io n s ,  

mainly r a i n f a l l .  The bimodal peaks c l e a r l y  e x h ib i t e d  by
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adu lt  p op u la t ion s  as a ga in s t  the  i r r e g u l a r  f lu c tu a t io n s  by 

the la r v a e  r e s u lte d  from the  a b i l i t y  o f  th e  fo rm er t o  w i th ”  

stand t o  a g r e a t e r  e x te n t  sudden changes in  w ea ther  c o n d i t io n s .  

L a rva l  m o r t a l i t i e s  caused by drowning were h ig h ,  p a r t i c u l a r l y  

during r a in ,  but t o  a l e s s  deg ree  from dew. The e f f e c t  o f  dew 

fo l lo w e d  d i r e c t  changes in  r e l a t i v e  h u m id ity .  High hum id ity  

was p a r t i c u la r l y  p r e v a le n t  from l a t e  Ju ly  t o  e a r ly  August. 

R a in fa l l  was not p a r t i c u l a r l y  h igh  but sunshine was low . I t  

was a common o b s e rv a t io n  t o  f in d  young in s t a r s  dead and p i l e d  

t o g e th e r  in s id e  the bases o f  f l o w e r  heads, as w e l l  as in  

f lo w e r  buds.

K irk p a t r ic k  (192 3) b e l i e v e d  th a t  the  w ea ther  d i r e c t l y  

o r  i n d i r e c t l y  a f f e c t s  the p op u la t ion  o f  0 . h y a l in ip e n n is  in  

Egypt* He s in g le d  out heavy ra in  as b e in g  r e s p o n s ib le  f o r  

co n s id e ra b le  m o r t a l i t y .  W i l lc o c k s  and Baghart (19 37) s ta t e d  

tha t  such heavy m o r t a l i t y  i s  not so much caused by heavy ra in s  

and w in te r  c o ld  as the sudden and marked changes in  p r e v a i l i n g  

w eather. Odhiambo (1957) observed  a t S e re re  th a t  a f t e r  e v e r y  

shower f o l lo w in g  a dry s p e l l ,  th e re  was always a re d u c t io n  o f  

Oxycarenus popu la tion  in  the  f i e l d  th a t  can o n ly  be d e s c r ib e d  

as c a ta s t ro p h ic  and e s p e c i a l l y  n o t ic e a b le  on S ida  p la n ts .

In the p resen t  study, no s in g le  f a c t o r  appeared t o  be 

r e sp o n s ib le  f o r  th e  changes in  both ad u lt  and l a r v a l  popu la ­

t i o n s ,  a lthough food  and r a i n f a l l  appeared to  be th e  most
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im portant param eters. I  b e l i e v e  a lso  th a t  changes in  day 

and n ig h t  tem perature cou ld  assume im portance as w e l l  as th e  

p h y s io lo g i c a l  s t a t e  o f  the host p la n t .  In  an open h a b i t a t ,  

im m igra tion  and em m igration do occur and m ight account f o r  

some o f  the in c rea se s  and d ec reases  in  p o p u la t io n  l e v e l s  th a t  

cannot o th e rw is e  be e x p la in e d  by fo o d ,  r a i n f a l l  and o th e r  

p h y s ic a l  f a c t o r s .  For exam ple, th e  d r a s t i c  f a l l  in  numbers 

o f  fou rth  and f i f t h  in s ta r s  o f  0. h y a l in ip e n n is  in  e a r l y  

February cannot be e x p la in e d  by r a i n f a l l .  S im i la r ly /  sudden 

In crease  in  p o p u la t io n  cannot be accounted f o r  by re p ro d u c t io n  

s ince  a com plete l i f e  c y c le  takes  about one month. I t  should 

be noted  th a t  a l l  l a r v a l  s ta ges  were taken throughou t the  y e a r .  

This i s  due t o  the r e l a t i v e l y  sh o r t  l i f e  c y c le  o f  th e  bugs 

w ith  an u n in te rru p ted  su ccess ion  o f  g e n e r a t io n s .

2 .3 .6  Colony S tructu re

Stud ies o f  co lon y  s t ru c tu re  were made on th r e e  c o lo n ie s  

o f  0. dudgeoni in  the savanna, s e v e r a l  c o lo n ie s  o f  0. h y a l i n i ­

pennis , a ls o  in  savanna, and s e v e r a l  0. f i e b e r i  c o lo n ie s  in  

both savanna and f o r e s t  l o c a l i t i e s .  Two c o lo n ie s  o f  

0. dudgeoni in  the U n iv e r s i t y  o f  Ghana B o ta n ic a l  Gardens were 

on Ceiba pentandra and about 300 m eters a p a r t .  S tu d ies  were 

o r i g i n a l l y  based on these  but both soon d ied  out o r  m ig ra ted  

e lsew here  in  l a t e  May, a f t e r  the  b eg in n in g  o f  the
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ra in y  p e r io d .  The sudden appearance o f  a co lon y  o f  0. dudgeom 

on S t e r c u l ia  f o e t id a  in  the v i c i n i t y  o f  th e  o r i g i n a l  co lon y  

s t r o n g ly  suggested  t h e i r  m ig ra t io n  o r  d i s p e r s a l  from  the  

o r i g in a l  co lony  on Ceiba p en tan d ra . Th is  was d u r in g  th e  period 

o f  the e x p lo s iv e  d is p e r s a l  (v id e  su p ra ) when winds m ight have 

p layed  an im portan t r o l e  by m echan ica l t r a n s p o r t  through kapok 

o r  in  a s s i s t in g  the f l y i n g  in s e c t .  C o lo n ie s  o f  0. f i e b e r i  and 

0. h y a l in ip e n n is  were s tu d ied  w eek ly  w ith  sam pling c a r r i e d  out 

between O ctober 19 74 and O ctober 19 75.

The s i z e  o f  c o lo n ie s  was v a r i a b l e ,  ra n g in g  from  i s o l a t e d  

in d iv id u a ls  on Malvaceous herbaceous annuals t o  l a r g e  c o lo n ie s  

o f  s e v e ra l  thousand 0 . dudgeoni on Ce iba  pentandra  and Sterculia 

f o e t i d a . C o lon ie s  on Ceiba c o n s is t e d  o f  members on kapok 

hanging on the  branches ( a r b o r e a l ) ,  those  on th e  ground and 

members on the  t r e e  trunk . Whereas c o lo n ie s  on Ce iba  pen tandra  

and S. f o e t id a  c o n s is te d  e x c lu s i v e l y  o f  0 . du dgeon i, A b u t i lo n  

mauritianum supported  p redom inan tly  0 . h y a l in ip e n n is  w h i le  S ida 

acuta and £3. rh o m b ifo l ia  c o lo n ie s  c o n s is t e d  p redom in an tly  o f  

0. f i e b e r i  in  c lo s e  sym patric  a s s o c ia t io n  w ith  i s o l a t e d  i n d i v i ­

duals o f  0 . h y a l in ip e n n is . During the p e r io d  im m ed ia te ly  

f o l l o w in g  the e x p lo s iv e  d is p e r s a l  o f  0. du dgeon i, ephemeral 

mixed c o lo n ie s  became e s ta b l is h e d  on A b u t i lo n  s p . ,  S ida  sp. 

and s e v e r a l  o th e r  malvaceous host p la n ts .  W ith in  0 . f i e b e r i
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and O. h y a l in ip e n n is  mixed c o lo n ie s ,  i n t e r  s p e c i f i c  matings 

were observed, a lthough no f e r t i l e  eggs  were produced.

F o re s t  c o lo n ie s  o f  0. f i e b e r i  were s tu d ie d  a lon g  f o o t  

paths, edges o f  cocoa and food  farm s, around towns and v i l l a g e s ,  

a long the main trunk road from Obosomasi t o  Adukrom in  E astern  

Ghana (F ig .  2 .1 ) .  F o re s t  p o p u la t io n  l e v e l s  were u s u a l ly  lo w e r  

than in  th e  savanna. Th is  cou ld  be due t o  h e a v ie r  r a i n f a l l  o r  

lower tem p era tu res , c h a r a c t e r i s t i c  o f  those  in la n d  a rea s ,  o r  

more v e g e t a t i v e  growth a t  th e  expense o f  seed  p ro d u c t io n .

0. h y a l in ip e n n is  i s  n o t  a f o r e s t  s p e c ie s  and 0. dudgeoni i s  

d isp e rsed  in t o  t a l l  t r e e s  in  th e  c lo s e d  canopy w ith o u t  g e t t i n g  

down to  th e  Sida undergrowth. Mixed c o lo n ie s  w e re ,  t h e r e f o r e ,  

not observed , and q u i t e  u n lik e  savanna c o lo n ie s ,  f o r e s t  c o l o ­

n ies  were n o t  in  any form o f  sym p a tr ic  r e l a t i o n s h ip .

In a l l  c o lo n ie s ,  th e re  appeared t o  be c o m p e t it io n  between 

sp ec ies  o f  Oxycarenus and s e v e r a l  o th e r  seed f e e d in g  L ygae id ae  

and P y r rh o c o r id a e . S ev e ra l  s p e c ie s  o f  D ysdercus , n o ta b ly  

D. melanoderes in  the f o r e s t  l o c a l i t i e s  competed w ith  Oxycarenus 

f o r  fo od .  The p e r iod s  o f  p o p u la t io n  in c r e a s e  o f  D. m elanoderes 

Karsch and D. v o e lk e r i  Schmidt on Ce iba  pentandra and Sterculia 

f o e t id a  as re p o r ted  by Fu se in i and Kumar (19 75) agree  c l o s e l y  

w ith  0 . dudgeoni on these  h os t p la n ts .  A s im i la r  s i t u a t io n  

occurs on o th e r  malvaceous h os t  p la n ts .  C o lo n iz a t io n  by D. 

v o e lk e r i  on Urena lo b a ta  and H ib iscus m icranthus occurs  in
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O ctober, when abundant dry seeds are  p r e s e n t .  T h is  i s  th e  

same p e r io d  when sp e c ie s  o f  Oxycarenus c o lo n i z e  th ese  p la n t s .

The p la n ts  are then abandoned f o r  th e  more p r e f e r r e d  h o s t ,

C. pentandra and S. f o e t i d a , when dry seeds o f  th e se  are 

a v a i l a b l e .  A t  s e v e r a l  o th e r  p e r io d s ,  i s o l a t e d  in d iv id u a ls  o f  

Dysderous sp. were found on H ib iscus  cannabinus, H. e s c u le n tu s , 

A bu tilon  s p . ,  S ida sp. and Gossypium sp. in  a d d i t io n  t o  many 

o th er  malvaceous h ost  p la n ts .

S eve ra l s p e c ie s  o f  D ieuches Dohm , n o ta b ly  D. a lb o s t r ia tu s  

F a b r . , D. f em o ra l is  Dohm. and D. proximus Dohrn. competed w ith  

Oxycarenus f o r  seeds o f  A b u t i lo n  s p . ,  S ida s p . ,  C e iba  sp. and 

s e v e ra l  o th e r  malvaceous p la n ts .

2 .3 .7  F l i g h t  and D is p e rs a l

G en e ra l ly ,  in  the H e te ro p te ra ,  w a lk in g ,  n o t  f l y i n g  i s  th e  

primary means o f  locom otion  (Southwood and Johnson 1957) , and 

th e r e fo r e ,  in  comparison w ith  o th e r  groups o f  i n s e c t s ,  f o r  

example, D ip te ra  and L e p id o p te ra ,  a bug i s  l i k e l y  t o  spend a 

r e l a t i v e l y  sm all amount o f  i t s  l i f e  in  f l i g h t .  Th is  i s  suppor­

ted  by a mean f l i g h t  th re sh o ld  which i s  h ig h e r  in  H e te ro p te ra  

than th a t  o f  most L ep id op te ra  and D ip te ra  (Southwood 1960) . 

M ig ra t io n  i s  cons idered  to  be a d i s t i n c t  b e h a v io u ra l  and 

p h y s io lo g ic a l  syndrome (Kennedy 1961; Johnson 1963). In fem ale  

in s e c t s ,  Johnson (196 3) and D in g le  (1972) have shown th a t  m ig ra -
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t io n  in v o lv e s  an " o o g e n e s i s - f l i g h t "  syndrome and th a t  

most m ig ra t ion s  take p la c e  p r i o r  t o  egg  deve lopm ent and 

rep rod u c t ion . M ig ra t io n  was, t h e r e f o r e ,  r e s t r i c t e d  t o  

young ad u lt  fem a les .

R esu lts  o f  m a rk -re le a s e - re c a p tu re  exper im en ts  w ith  

0. h y a l in ip e n n is  were n o t  c o n c lu s iv e .  However, w ith  

0. dudgeon i, the  f o l l o w in g  r e s u l t s  were o b ta in ed :  2

fem ales were recap tu red  on nearby H ib iscu s  t i l i a c e u s  

about 2 50 m eters in  the d i r e c t i o n  o f  th e  w ind , and 4 

(3 males and 1 fem a le ) on g ra s s ,  ran g in g  in  d is ta n c e  

from 17 m eters t o  about 150 m eters  from th e  C e iba  pentan­

dra t r e e .  With o ld e r  a d u lts ,  1 male was re ca p tu red  on an 

u n id e n t i f i e d  low shrub about 110 m eters away and 2 fem a les  

on the ground fe e d in g  on Ce iba  pentandra seeds t o g e th e r  

w ith  s e v e r a l  unmarked ones a t  a d is ta n c e  o f  about 2 30 m ete rs .

R esu lts  o f  f l i g h t  exper im en ts  are g iv en  in  T ab le  2 .5 ,  

and p lo t t e d  in  F igu re  2 .9 .
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Table 2.5: PERCENTAGE FLIGHT FOR DIFFERENT ACE GROUPS OF

OXYCARENUS DUDOOTI

M A L E S F E M A L E S
i-iye yjiuup

(days) Nurrber f ly in g  
out o f  30 Percentage Nurrber f ly in g  

out o f  30 Percentage

1 - 2 9 30 10 33

3 - 4 11 37 12 40

5 - 6 11 37 7 23

7 - 8 9 30 3 10

9 - 1 0 10 33 4 13

1 1 -1 2 8 27 3 10

13 -  14 8 27 2 7

15 -  16 9 30 1 3

17 -  18 6 20 2 7

University of Ghana          http://ugspace.ug.edu.gh



University of Ghana          http://ugspace.ug.edu.gh



52.

The r e s u l t s  in d ic a t e  th a t  f l i g h t  b eh av iou r  i s  d i f f e r e n t  

in  males and fem ales o f  Oxycarenus s p e c ie s .  Whereas males 

show no d e f i n i t e  p e r io d  o f  f l i g h t ,  fem ales  tend to  f l y  more 

when young as shown by h igh  f l i g h t  p e r c e n ta g e s .  S im i la r  

r e s u l t s  were o b ta in ed  by Kehat and Wyndham (19 74) f o r  Nys ius 

v i n i t o r  Bergro th  (Hem iptera s L y g a e id a e ) .  Furtherm ore , in  

o ld e r  fem ales f l i g h t  a c t i v i t y  was c o n s id e ra b ly  reduced. These 

r e s u lts  f o r  fem ales a ls o  agree  w ith  Johnson ’ s (196 3) o b se rva ­

t io n  th a t  m ig ra t io n  in  in s e c t s  occurs soon a f t e r  the  moult to  

adulthood w ith  d e c rea s in g  f l i g h t  du ra t ions  as th e  in s e c t s  grow 

o ld e r .  Colony s tu d ie s ,  how ever, show th a t  a la r g e  p r o p o r t io n  

o f  newly emerged ad u lts  remain w ith  the c o lo n y ,  e s p e c i a l l y  when 

un favourab le  c o n d it io n s  o f  food  sh or tage  and r a i n f a l l  were n o t  

th rea ten in g  the p o p u la t io n .  Th is  o b s e r v a t io n  was a ls o  r e p o r te d  

in  Dysdercus c o lo n ie s  in  Southern Ghana (F u se in i  and Kumar 1975). 

The c o lo n i z a t io n  o f  new h a b ita ts  w ith  consequent a v e r s io n  o f  

i l l - e f f e c t s  o f  un favou rab le  c o n d it io n s  o f  fo od  sh o r ta g e  and 

weather are p robab ly  the main s u r v iv a l  advantages o f  f l i g h t  in  

Oxycarenus. In th is  con n ec t ion , i t  must be s t r e s s e d  however 

th a t  males and mature fem a les , under adverse  c o n d it io n s  may a ls o  

vaca te  a h a b i ta t  (Kehat and Wyndham 19 73) but such f l i g h t s  a re  

then d is p e r s iv e  and not m ig ra to ry .

The du ra t ion  o f  f l i g h t  and i t s  range are  t o  some e x t e n t

2 .3 .7 .1  D iscu ss ion
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d i f f e r e n t  aspec ts  o f  the  same phenomenon (Southwood, 1960 ).

An in s e c t  th a t  f l i e s  f o r  a lo n g  p e r io d  a t  a t im e i s  more 

l i k e l y ,  o th e r  th in g s  b e in g  eq u a l,  t o  t r a v e l  f a r t h e r  from  i t s  

o r i g i n a l  h a b i ta t  than one th a t  f l i e s  f o r  o n ly  a sh o r t  p e r io d .

An in s e c t  which f l i e s  v o lu n t a r i l y  f o r  a s h o r t  d is ta n c e  may, 

o f  cou rse , under c e r t a in  c ircu m stances , be c a r r i e d  much 

fa r th e r  by a i r  c u rre n ts .  In most H e te ro p te ra  f l i g h t  range 

must be sm all and sh o r t  f l i g h t s  in  the  immediate p r o x im ity  o f  

t h e i r  h os t p la n ts  would be t h e i r  commonest b eh av iou r .

In the f l i g h t  exper im en ts  i t  was observed  th a t  the f l i g h t  

du ra t ion  was about 5 .0  seconds f o r  0. h y a l in ip e n n is  and l e s s  

than th a t  f o r  0 .  f i e b e r i . Oxycarenus dudgeoni had a f l i g h t  

du ra tion  o f  about one m inute. These r e s u l t s  w ere , how ever, 

not c o n c lu s iv e .  N e v e r th e le s s ,  an im portan t a rea  has been 

unearthed where fu r th e r  work needs t o  be done. For  con tinued  

f l i g h t ,  an in s e c t  must not be in h ib i t e d  from  assuming the  

c o r r e c t  ang le  o f  f l i g h t .  The wind speed must be i d e a l  f o r  

f l i g h t ,  the th o rax  must not be in h ib i t e d  from changes in  shape 

a s s o c ia te d  w ith  f l i g h t ,  and in  a d d i t io n ,  the in s e c t  must be 

a llow ed  to  ca rry  i t s  own w e ig h t .  Furtherm ore, f l i g h t  d u ra t ion s  

o f  t h i s  o rd e r  can be con s id ered  ex t rem e ly  sm all and o f  l i t t l e  

help  in  long  range m ig ra t io n ,  c o n s id e r in g  th e  f a c t  th a t  the 

lo n g e s t  f l i g h t  recorded  f o r  Seh irus b i c o l o r  L . (Ifem.: cydnidae)
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was 170 minutes and f o r  Piesma macul a turn (C osta ) Het. • Piesmidae) 

was 75 m inutes. These two bugs a re  known to  e x h ib i t  lo n g  

range p o s t -h ib e rn a t io n  f l i g h t s  in  England (Southwood 1960 ). In 

a t y p i c a l  f l i g h t  b ehav iou r o f  Oxycarenus the  in d iv id u a l  in s e c t  

climbs t o  the h ig h e s t  p o in t  on the l e a f ,  branch o r  t e rm in a l  bud. 

For 0. h y a l in ip e n n is  and 0. f i e b e r i , a qu ick  take  o f f  i s  imme­

d ia t e ly  taken o v e r  by the wind which c a r r i e s  the in s e c t  t o  the 

nearest o b j e c t  in  the wind d i r e c t i o n .  There i s  g e n e r a l l y  a 

loss  o f  h e ig h t  w ith  each sh or t  f l i g h t ,  which means th a t  h e ig h t  

must be re ga in e d  b e fo r e  f l i g h t  in  th ese  two s p e c ie s .  Such 

f l i g h t s  a re  b e s t  d es c r ib e d  as " f l i t s "  and s e v e r a l  o f  th e se  

taken s u c c e s s iv e ly  w i l l  le a d  t o  d is p e r s a l  and m ix in g  o f  popu­

la t io n s .  W hile " f l i t t i n g "  occurs in  a l l  the  th re e  s p e c ie s  o f  

Oxycarenus, 0 . dudgeoni in  a d d i t io n  undertakes su s ta in ed  f l i g h t  

to  some e x t e n t .  In d iv id u a ls  have been observed  on s e v e r a l  

occas ions t o  f l y  from the  h os t p la n t ,  Ce iba  p en ta n d ra , and
.Ttv)

s e t t l e  on sm all t r e e s  in  th e  v i c i n i t y .  In^a ttem pts  to  c o l l e c t  

kapok from a branch, s e v e r a l  in d iv id u a ls  took  t o  f l i g h t  and 

were observed  t o  re ga in  t h e i r  p o s i t i o n s  a f t e r  s h o r t  p e r io d s  o f  

susta ined  f l i g h t .

On grounds o f  h a b i ta t ,  one would ex p ec t  0 . dudgeoni t o  be 

a b e t t e r  m igrant than the o th e r  two s p e c ie s .  T h is  f o l l o w s  from 

Southwood s (1962) o b se rva t io n  th a t  in s e c t s  b r e e d in g  on tempo­

ra ry  h a b ita ts  are more apt to  be m igran ts  than those  in  perma­
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nent h a b i ta t s .  A l l  v a r i e t i e s  o f  S ida and A b u t i lo n  f lo w e r  

throughout the yea r  and food  i s  a v a i l a b l e  a l l  the y e a r  round.

The o n ly  major problem  th a t  fo od  poses t o  c o lo n ie s  o f  O xycare­

nus th a t  these v a r i e t i e s  o f  h os t  p la n ts  support i s  one o f  a r e a l

v a r ia t io n s  in  food  q u a n t i ty  and/or q u a l i t y  as has e a r l i e r  been 

sa id . Short a p p e t i t i v e  f l i g h t s  o r  " f l i t s "  and/or w a lk in g  s e r v e  

to  put the  va r io u s  in d iv id u a ls  in  the p r e f e r r e d  p o s i t i o n s  f o r  

a good supply o f  fo od . In a d v e r t e n t ly ,  d i s p e r s a l  o f  the s p e c ie s  

and m ix ing o f  p op u la t ion s  are  concom itant e f f e c t s .  During the  

course o f  t h i s  work, i t  has been d i f f i c u l t  t o  induce in d iv id u a ls  

o f  0. h y a l in ip e n n is  and even more d i f f i c u l t  t o  g e t  0. f i e b e r i  

to  take to  f l i g h t .  Odhiambo (19 57) r e p o r te d  o n ly  7 bugs which 

were seen to  take  to  f l i g h t  on 4 o ccas ion s  du r in g  th e  whole o f  

h is  study p e r io d .  U n like  0 . f i e b e r i  and 0. h y a l in ip e n n i s , 

f l i g h t  in  0 . dudgeoni can e a s i l y  be e l i c i t e d  in  a g e n t le  b r e e z e  

from an e l e c t r i c  fan h e lp ed  by a s l i g h t  s tandard  s t im u lu s : 

prodding w ith  a f in e  brush.

H ab ita ts  o f  0 . dudgeoni undergo v e ry  d r a s t i c  changes which

fo r c e  whole c o lo n ie s  t o  move o f f  in  search  o f  more fa v o u ra b le  

c o n d it io n s .  Ceiba pehtandra f lo w e r s  o n ly  once in  a y e a r ,  

p r o v id in g  seeds f o r  c o lo n i z a t io n  f o r  about o n ly  a t h i r d  o f  th e  

annual l i f e  c y c le .  Other sources  o f  food  must be found and 

these  u su a l ly  c o n s is t  o f  h os t  p la n ts  not in  the  v i c i n i t y .  The 

f r u i t i n g  c y c le  o f  S t e r c u l ia  f o e t id a  and 0 chroma lagopus are
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such as t o  be a ls o  con s id ered  tem porary h a b ita ts  and as w ith  

many o th e r  in s e c t s  b re ed in g  in  tem porary h a b i ta t s  (Southwood 1960, 

1962), o .  dudgeoni proved  to  be h ig h ly  m o b ile .

D in g le  (19 72) and o th e rs  b e l i e v e  th a t  th e  p r in c ip a l  func­

t ion s  o f  m ig ra t io n  are t o  escape from u n favou rab le  c o n d it io n s  

o f  the environm ent and to  d is p e r s e  and c o lo n i z e  a l l  a v a i l a b l e  

h a b ita ts .  W hile a g re e in g  w ith  D in g le  (19 72) i t  must a ls o  be 

s tre ssed  here th a t  in  seed fe e d in g  insects, p r e fe r e n c e s  f o r  

p a r t i c u la r  typ es  o f  seeds may a ls o  account f o r  v a c a t io n  o f  

o ld  h a b ita ts  a t  a t im e when c o n d it io n s  o f  fo od  appear fa v o u ra ­

b le .  Furtherm ore, in  s p e c ie s  o f  Oxycarenus which undergo 

m ig ra t ion ,  f o r  example, 0 . du dgeon i, c o n tra ry  t o  D in g l e 's  (1972) 

o b s e r v a t io n ,  newly emerged adu lts  s ta y  in  the co lon y  and do 

not always undergo sh or t  p e r io d s  o f  f l i g h t  as he b e l i e v e s .

This leads  to  la r g e  p o p u la t io n  b u i ld -u p s  th a t  occu r  on c o l o n i ­

zed t r e e  hosts  such as Ceiba pen tand ra , and t h i s  would not have 

been p o s s ib le  i f  such mass f l i g h t s  o f  young p o t e n t i a l  r e p r o -  

du c t iv es  occu rred . I  am o f  the  o p in io n  th a t  i t  i s  o n ly  the  

adu lts  which emerge a t  p a r t i c u la r  c o n d it io n s  o f  w ea th er  reg im es 

which h e ra ld  approach ing a d v e r s i t y  th a t  tend  t o  move away from 

the co lon y .

Of the  th ree  sp ec ies  o f  Oxycarenus s tu d ie d ,  0 .  dudgeoni 

appears to  be the  only^ m igran t. Th is  i s  supported  by Its  
a b i l i t y  t o  undertake su sta ined  f l i g h t  q u i t e  u n l ik e  the  o th e r
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two s p e c ie s .  A low er f l i g h t  th r e s h o ld  shown by th e  r e l a t i v e  

ease w ith  which 0 . dudgeoni i s  induced t o  take  t o  f l i g h t  lends  

fu r th e r  support to  t h is  a s s e r t io n .  On a p r i o r i  grounds, i t  

might be exp ec ted  th a t  the  amount o f  f l i g h t  a c t i v i t y  o f  th e  

type l i k e l y  t o  le a d  t o  d is p e r s a l  (not f l i t s )  in  a g iv en  s p e c ie s  

would be r e la t e d  to  the  frequency  w ith  which the in d iv id u a ls  

are com pelled  t o  f in d  a new p la c e  t o  l i v e  (Southwood 19 6 0 ) .

The work o f  Southwood and Scudder (19 57) on th e  t h i s t l e  la c e  

bugs, T in g is  ca rdu i L . and T . am p lia ta  (H - S . ) ,  e s t a b l i s h e d  th a t  

the fo rm er, a ttach ed  t o  a b ie n n ia l  h o s t ,  shows more f l i g h t  

a c t i v i t y  than the l a t t e r  whose host p la n t  i s  a p e r e n n ia l .

S im ila r  id ea s  have been exp ressed  by Haine (19 55) on aph ids , 

Brown (19 51) on C o r ix id a e  and Kehat and Wyndham (19 7 3) on th e  

Rutherglen  bug Nysius v i n i t o r  B e rg ro th .  F l i g h t  d is ta n c e  in  

0. dudgeoni i s  fu r th e r  enhanced in  v iew  o f  the  l e v e l  a t  which 

take o f f  o ccu rs ,  namely, on top  o f  such t r e e  h os ts/ C e iba  pen tan ­

d ra , S . f o e t id a  and 0 chroma la go p u s . D e t a i l e d  o b s e r v a t io n s  by 

Southwood (1960) on Stenodema la ev iga tu m  (L . )  amongst rough 

grass  on Rothamsted Farm su gges ted  a p o s i t i v e  c o r r e l a t i o n  between 

l e v e l  o f  take o f f  and the f l i g h t  d is ta n c e .  T h is ,  perhaps , 

e x p la in s  the o b se rva t io n s  o f  p o s i t i v e  p h o t o t a c t i c  response 

in  a l l  th ree  sp e c ie s  o f  Oxycarenus in  the  la b o r a t o r y .  The 

s ig n i f i c a n c e  o f  th is  in the  f i e l d  i s  in  b r in g in g  in d iv id u a ls  

to  the top  la y e r s  o f  v e g e ta t io n  b e fo r e  f l i g h t  take  o f f .  In 

a s j : , ,  ,Pos 11 iv e  p h o t o t a c t ic  response dominates
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the exodus f l i g h t s  o f  aphids (Kennedy and Booth, 1963); a l s o ,  

the moths Spodoptera exempta Walker (W hellan , 1958) and Cyd ia  

pomonella L . (G e ig e r ,  1960); th e  p s y l l i d  P s y l l a  p y r i  L . ( W i l l i e  

L950 in  Johnson 1969); and the  s c o ^ t id  b e e t l e  Dendroctonus 

xrtiderosae Hopkins (Shepherd, 1966) are  a l l  a t t r a c t e d  to  l i g h t  

:>rior t o  m ig ra t io n .

>.3.8 N a tu ra l Enemies

! .3 .8 .1  P a ra s i t e s

P ro to zoa

Del Guerc io  (1918) found two s p e c ie s  o f  sp o ro zoa , nam ely, 

’o s s id o c y s t ia  o x y c a re n id is  Del G. and V a l v i c y s t i a  rh o p a lo id e s  

)e l  G . , in  the v i s c e r a  o f  both  la r v a e  and a d u lts  o f  Oxycarenus 

t y a l in ip e n n is . These re co rd s  can, how ever, be rega rd ed  as 

.so la ted  cases and have n o t  been con firm ed  by o th e r  w ork ers .

Fen attem pts were made to  con f irm  t h i s  f in d in g  in  the  p re s en t  

•/ork but f a i l e d  to  r e v e a l  th e  p resen ce  o f  any l i v i n g  organisms 

In the gu t. The gut con ten ts  o f  l i v e  a d u lts  and la r v a e  were 

taken out in to  a watch g la s s  and d i lu t e d  w ith  w a te r .  P o r t io n s  

were examined a t  a time under h igh  o p t i c a l  m a n i f i c a t i o n .

M ites

Throughout the  du ra t ion  o f  the p resen t  work , s e v e r a l  hundred 

small white ectoparasitic mites (Order: Astigmata; Family: Acaridae) were 

collected from both laboratory colonies and f ie ld  populations o f  a l l  the three
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s p e c ie s  o f  Oxycarenus. A ttem pts t o  g e t  them i d e n t i f i e d  were 

not s u c c e s s fu l ,  and the l i t e r a t u r e  a v a i l a b l e  t o  me a t Legon 

was not h e lp fu l  in  a s s ig n in g  them names. I t  seems th e re  are 

few s p e c i a l i s t s  w ork ing on them. Rapid in c r e a s e s  in  m ite  

p op u la t ion  occu rred  e s p e c i a l l y  in  wet c o lo n i e s .  On s e v e r a l  

o cca s io n s ,  as many as f i v e  m ites  were found under th e  w ings o f  

one a d u lt .  Th is  number was about the h ig h e s t  th a t  th e  i n d i v i ­

dual bugs cou ld  support a t  a t im e w ith ou t  any s e r io u s  p h y s io l o ­

g i c a l  consequences. On one o ccas ion  17 m ites  were counted on 

one fem ale Oxycarenus h y a l in ip e n n is . Movement o f  th e  bug was 

s lu gg ish  and death ensued. Odhiambo (1957) r e p o r te d  a Trom bi- 

dium m ite  under one o f  th e  w ings o f  an a d u lt  fem a le  O xycarenus.

Egg p a r a s i t e s

The eggs were c o l l e c t e d  from the  f i e l d  and hatched  in  th e  

la b o ra to r y .  No p a r a s i t e s  emerged from them.

L a rv a l  p a ra s i t e s

Larvae c o l l e c t e d  from the f i e l d  were r e a red  t o  adu lthood .

No p a ra s i t e s  emerged from 0. f i e b e r i  and 0. h y a l in ip e n n i s . 

However, d ip te rou s  p a r a s i t e s  d id  emerge from fem a le  a d u lts  o f

0. dudgeon i. A l l  the f l i e s  b e lon ged  to  fa m ily  T a ch in id a e :  

A lophora  (Mormonomyia) s p . No Oxycarenus were r e a red  from 

in s ta r s  1 — 3. These in s ta r s  are  t in y  (d im ensions o f  t h i r d  

in s ta r s :  1.90 -  2.49 mm., mean 2.24 mm.) compared w ith  the 

adu lt  p a r a s i t e  (dimensions 2.81 mm. - 3 . 1 3  mm.; mean 3.07 mm.)
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and the in s e r t io n  o f  the o v i p o s i t o r  by the  l a t t e r  i s  l i k e l y  

to  k i l l  the fo rm er. I t  i s  thus most u n l ik e ly  th a t  th e  p a ra ­

s i t e  a t ta ck s  Oxycarenus in  in s ta r s  1 - 3 .  The dim ensions o f

the fou r th  in s t a r  (2.75 mm. -  3 .30 mm.; mean 3.10mm.) are  

comparable t o  the p a r a s i t e ,  and i t  i s  l i k e l y  th a t  p a r a s i t i z a -  

t io n  by A lophora  sp . occurs du r in g  t h i s  s ta g e .

P a r a s i t i z a t i o n  was e x t rem e ly  low . P e rcen tag e  p a r a s i t i z a -

f
t io n  was 4.0/^(6 in  150) in  a savanna l o c a l i t y  a t  Legon and

le s s  than l.o£(l in  110) in  a f o r e s t  l o c a l i t y  a t  Mampong in

Eastern Ghana ( F i g . 2 .1 ) .  With such low in c id e n c e  o f  p a r a s i t i ­

z a t io n ,  i t  i s  d ou b t fu l whether th ese  p a r a s i t e s  can e x e r t  any 

s i g n i f i c a n t  degree  o f  c o n t r o l  o v e r  Oxycarenus in  Ghana.

2 .3 .8 .2  P red a to rs

In v e r t e b ra t e  p red a to rs

1. Reduvi idae  (H e te r o p te r a ) :  A w ide  v a r i e t y  o f  a ssass in

bugs were observed  in  the f i e l d  p r e y in g  on a d u lt  Oxyca­

renus s p e c ie s .  They im pale  the  v ic t im s  on t h e i r  rostrum  

and suck them d ry . S pec ies  o f  R h in o c o r is , V e s tu la  and 

Nagusta appeared to  be the most im portan t p r e d a to r s .  

Odhiambo (1957) observed  Nagusta sp. f e e d in g  on both 

adu lts  and la rva e  o f  Oxycarenus s p e c ie s .  Some p red a to rs  

would not fe ed  on Oxycarenus in  c a p t i v i t y ,  c o n seq u en t ly ,  

i t  was not p o s s ib le  t o  assess the p rob ab le  e f f e c t  o f  

t h e i r  p re d a t io n .
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Of the th ree  f a m i l i e s  o f  R ed u v iid a e ,  s p e c ie s  o f  *

R h in oco r is  were the  most im portan t p r e d a to r s .  They 

in c lu ded  the th re e  c o lo u r  forms o f  R h in o co r is  b i c o l o r

(F a b r ic iu s ) ,  ( y e l lo w ,  r e d ,  w h ite  fo rm s ) ,  R. lo r a tu s
o (5\9*oret)

( S t a l ) ,  R. c a m e l i t a  (S t a l )  and R. a lb op ilo su s^ . A

s in g le  s p e c ie s  o f  V e s tu la , V. l i n e a t i c e p s (S ig n o r e t )
o

and a s in g le  sp e c ie s  o f  N agusta , N. p u n c t i c o l l i s  (S t a l )  

were a ls o  i d e n t i f i e d .  R esu lts  o f  p r e d a to r -p r e y  r e l a ­

t io n s h ip  exper im en ts  w ith  R. b i c o l o r  (y e l lo w  form ) are  

g iv en  in  Tab les  2 .6  and 2 .7 .

61 .

Table 2.6: Total Nunber o f  Prey Consumed by one R. b ioolor
(yellow form) in 24 Hours

Replicates a b c d e Average

Nunber o f  bugs consumed 
in the 1st hour 3 5 4 4 3 4

Total number o f  bugs 
consumed in 24 hours 16 9 11 8 13 11

The r e s u l ts  in d ic a t e  th a t  i f  s u f f i c i e n t l y  s ta r v e d ,  

R. b i c o l o r  i s  ab le  t o  k i l l  about 4 bugs in  th e  f i r s t  

hour and about 11 bugs in  a day.
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Table 2.7: Prey Preference Tests fo r  R. b ico lor (ye llav form)

Species o f  prey No.
presented No. consumed rratals Expect at i c

a b c

1. 0. dudgeoni 15 5 6 10 21 24.5

0. f ieberi 15 8 6 14 28 24.5

Totals 30 13 12 24 49

v2
(1)

= 0.50, P = not s ign ifican t

2. 0. dudgeoni 15 5 7 9 21 19.0

0. hyalinipennis 15 6 3 8 17 19.0

Totals 30 11 10 17 38

v2
M l )

= 0.21, P = not s ign ifican t

3. 0. fieberi 15 6 7 4 17 20.0

0. hyalinipennis 15 4 9 10 23 20.0
Totals 3o l c lb |*f c

X
M l )

= 0.45, P = not s ign ificant

R esu lts  o f  these  t e s t s  in d ic a t e  th a t  R. b i c o l o r  (yellow form)

does n o t  d is c r im in a te  in  th e  ch o ic e  between any o f  th e  Qxyc^ngnns 
2

s p e c ie s .  X va lues  o b ta in ed  f o r  the o th e r  two c o lo u r  forms 

were not s i g n i f i c a n t  a t  5% l e v e l .
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2. Sp iders

A t o t a l  o f  12 3 s p id e r  webs were examined in  the  f i e l d :

52 on A b u t i lon  mauritianum, 61 on Sida a cu ta , 3 on Ce iba  

pentandra w ith  r ip e  d eh isced  f r u i t s  and 7 on th e  ground 

in  the v i c i n i t y  o f  a s i l k  c o t to n  t r e e .  The s p id e r s  

be longed  t o  the f a m i l i e s  S a l t i c id a e  (jumping s p id e r s ) ,  

A raneidae and U lob o r id a e  as w e l l  as s e v e r a l  u n id e n t i f i e d  

sp e c ie s  o f  much le s s  im portance. A du lts  and la r v a e  o f  a l l  

s p e c ie s  o f  Oxycarenus were caught in  the t ra p s  but i t  was 

on ly  on two o ccas ion s  th a t  s p id e rs  (one S a l t i c i d  and one 

A ran e id ) were a c tu a l l y  seen fe e d in g  on a d u lt  Oxycarenus. 

Fo rty -on e  adu lts  and 6 la r v a e  w ere  r e t r i e v e d  from the  webs 

examined to g e th e r  w ith  ad u lts  and la r v a e  o f  s e v e r a l  o th e r  

in s e c t s .  Some S a l t i c id a e  and A ran e idae  were ob served  

s t a lk in g  t h e i r  p rey  on th e  branches and on th e  ground among 

the f l o s s  o f  kapok, which a ls o  harboured s e v e r a l  s p e c ie s  o f  

seed fe e d in g  in s e c t s ,  m ain ly  D ysdercus .

Although the fo r e g o in g  f i g u r e s  in d ic a t e  th a t  a l l  the th r e e  

sp e c ie s  o f  Oxycarenus are  caught in  th e  web o f  s p id e r s ,  i t  

i s  dou b tfu l whether the l a t t e r  are a b le  t o  e x e r c i s e  any 

c o n t r o l  on the numbers o f  Oxycarenus in  th e  f i e l d .  Exten­

s iv e  work w i l l  be needed to  e s t a b l i s h  the  r o l e  o f  sp id e rs  

in  the r e g u la t io n  o f  l e v e l s  o f  Oxycarenus p o p u la t io n s .

63.
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V e r te b ra te  p red a to rs

V e r te b ra te  p r e d a t io n  on Oxycarenus appeared un im portant.

Throughout the du ra t ion  o f  t h i s  p r o j e c t ,  no v e r t e b r a t e s

were observed  fe e d in g  on any o f  the Oxycarenus s p e c ie s

s tu d ie d .  Examination o f  9 7 f a e c a l  p e l l e t s  and stomach
( l >

con ten ts  o f  5 Agama agama ^ l iz a rd s  l i v i n g  in  the  same a rea  

w ith  c o lo n ie s  o f  Oxycarenus f a i l e d  t o  r e v e a l  the p resen ce  

o f  u n d iges ted  p a r t s .  When a d u lts  and la r v a e  o f  0 . dudgeoni 

were o f f e r e d  to  l i z a r d s  l i v i n g  in  the  same a rea ,  the bugs 

were ign o red  but when adu lts  and la r v a e  o f  Dysdercus s p . 

were g iv e n ,  a few o f  each were r e a d i l y  e a te n .  Thus, i t  

seems Oxycarenus does n o t  norm a lly  form p a r t  o f  the food  

o f  Agama agama l i z a r d s .

.3 .9  D e fen s iv e  mechanisms

In th e  la r v a e  o f  many H e te ro p te ra ,  th e r e  are  normally 

one t o  th re e  s e c o n d a r i ly  p a ir e d  o r  unpa ired  fu n c t io n a l  

abdominal g lands , but the  occu rrence  o f  fo u r  g lands has 

been re p o r ted  in  J op p e ic id ae  (Davis and U s in ge r ,  19 70) and 

Cryptostemmatidae (Leston  1954). These g lands become 

fu n c t io n le s s  in  a d u lts ,  t h e i r  d e fe n s iv e  r o l e  b e in g  taken 

o ve r  by the p a ir e d  m e ta th o rac ic  g lan d s . However, r e c e n t l y ,  

Calam and S co t t  (1969) have shown the p resen ce  o f  fu n c t io n a l  

d o rsa l  glands in  adu lts  o f  Dysdercus in trem ed iu s  D is ta n t
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(P y r r h o c o r id a e ) . In m ir id s , B r in d le y  (1929) d e s c r ib e d  

the  p o s i t i o n  and number o f  the g lands in  th e  la r v a e .

In the la rv a e  o f  Oxycarenus, a p a i r  o f  ep id e rm a l 

o d o r i fe r o u s  glands i s  s i tu a t e d  m e d ia l ly  on th e  under­

su r fa ce  o f  the fou rth  and f i f t h  abdominal t e r g a .  These 

g lands open d o r s o p o s t e r io r l y  i n t o  th e  in te rs e g m e n ta l  

membranes o f  segments 4 and 5, and 5 and 6, r e s p e c t i v e l y .  

C lo s e r  o b s e r v a t io n  r e v e a ls  th a t  the  o r i f i c e s  a re  e s p e c i a l l y  

th ick en ed , b la ck  in  c o lo u r  and s e a le d  w ith  a t ra n sp a ren t  

c u t i c l e .  A ry e e te y  and Kumar (19 73) have r e p o r te d  s im i la r  

o b s e rva t io n s  in  co coa -cap s id s  (M ir id ae :  H e t e r o p t e r a ) . In 

a d u lts ,  th e  fu n c t ion  i s  taken o v e r  by the p a i r e d  m eta tho- 

r a c ic  g lan ds . M ishand ling  o f  specimens caused h ig h ly  

pungent s m e l l in g  s e c r e t io n s  t o  be d is c h a rg ed  th a t  cou ld  

n o t  be seen. These s e c r e t io n s  p e r s i s t  f o r  as lo n g  as one 

hour a f t e r  d isch a rge  and are s u f f i c i e n t  t o  r e p e l  any would 

be a t ta c k e r s .  They do n o t ,  how ever, seem t o  have any e f f e c t  

on them selves o r  on r e d u v i id  p r e d a to r s ,  which r e a d i l y  

impale t h e i r  v ic t im s  on t h e i r  rostrums w ith o u t  any r e s i s ­

tan ce .  S tud ies  by A ry e e te y  and Kumar (1973) on B a th y c o e l ia  

th a la s s in a  Schouteden (Pen ta tom idae : H e t e r o p t e r a ) ,  a p e s t  

o f  cocoa in  Ghana have shown th a t  when s t im u la ted  mechani­

c a l l y ,  these  bugs are a b le  t o  produce an in s tan taneou s  

d ischarge  o f  a s e c r e t io n  th a t  i s  shot a t  a d is ta n c e  o f
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4 - 7  cm., and fu rth erm ore , a re  ab le  t o  o r i e n t a t e  th e  

spray in  a d e s ir e d  d i r e c t i o n .  These authors d id  n o t  

n o t ic e  t h i s  fe a tu re  in  cocoa c a p s id s ,  and in  th e  p r e s e n t  

work, i t  was n o t  noted  in  Oxcarenus e i t h e r .

A n a ly s is  o f  s e c r e t io n s  from  s im i la r  g lands in  adu lts  

and la r v a e  o f  Dysdereus melanoderes Karsch by Youdeowei 

and Calam (1969) shows th a t  n - te tra d e c a n e  i s  th e  m ajor 

hydrocarbon in  the  s e c r e t io n s .  Th is  component o f  the 

s e c r e t io n ,  a cco rd in g  to  them, i s  found in  th e  d e fe n s iv e  

s e c r e t io n s  o f  bugs o f  s e v e r a l  s p e c ie s  and u s u a l ly  occurs 

in  a s s o c ia t io n  w ith  a ld eh yd es , in c lu d in g  h e x - 2 - e n - l - a l .

The fu n c t ion  o f  n - te tra d e c a n e  i s  " b e l i e v e d  t o  be t w o - f o ld :  

to  p ro lo n g  the a c t io n  o f  th e  a c t i v e  r e p e l l e n t s  by r e t a r d ­

in g  t h e i r  ra te  o f  e v a p o ra t io n ,  and t o  a id  p e n e t r a t io n  o f  

these  substances in t o  the p r e d a t o r 's  c u t i c l e " .

I f  th e  s e c r e t io n s  from the  scen t  g lands o f  Oxycarenus 

do not have any e f f e c t  on r e d u v i id  p r e d a to r s ,  then the 

p r o t e c t i v e  fu n c t ion  o f  th ese  g lands shoud be q u es t io n ed  

s in ce  r e d u v i id s  have been e s ta b l i s h e d  in  th e  p r e s e n t  work 

as the  main p red a to rs  o f  Oxycarenus. I t  must, how ever, 

be remembered th a t  th e  s e c r e t io n s  may o f f e r  p r o t e c t i o n  

from o th e r  groups o f  p red a to rs  and p a r a s i t e s  which were 

not in v e s t i g a t e d  in  th is  study.
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3. LIFE CYCLE, MORPHOMETRICS AND GROWTH PATTERNS 

OF OXYCARENUS SPECIES

3.1 INTRODUCTION

There has been a rem arkable p r o g r e s s e s  s t a t e d  in  the  

g en era l in t r o d u c t io n ,  in  the  study o f  th e  b io lo g y  o f  immature 

stages  o f  many H e te rop te ra .  However, l a r g e  gaps e x i s t  in  our 

knowledge o f  many groups o f  H e te ro p te ra  and l i t t l e  work has 

been done on the l i f e  c y c le  and immature s ta ges  o f  Oxycarenus 

sp e c ie s .  These aspec ts  are  co n s id e red  in  th e  p r e s e n t  work.

3.2 . MATERIALS AND METHODS

3.2 .1  M a te r ia ls

A l l  the m a te r ia l  used in  t h i s  work was c o l l e c t e d  by 

the w r i t e r  from the f i e l d ,  and a p a r t  was r e a red  in  the la b o ­

ra to r y .  Three s p e c ie s  were s tu d ied  and th ese  w ere :

(1) Oxycarenus dudgeoni D is ta n t ,  c o l l e c t e d  from blown 

masses o f  s i l k  c o t to n  (Ceiba p en tan d ra ) and a ls o  

f rom S te r c u l ia  f o e t id a  in  the U n iv e r s i t y  o f  Ghana 

B o ta n ica l Gardens.

(2 ) O. h y a l in ip e n n is  (Costa ) c o l l e c t e d  from Madina, 

near Legon on A b u t i lon  mauritianum and A. gu in een se .

(3 ) 0* j ^ ekg.r j- S ta l ,  c o l l e c t e d  from Madina and Achimota
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near Legon, and Mampong and Mamfe in  the  E astern  

Region ( F i g . 2 .1 ) .

3 .2 .2 .1  Methods f o r  r e a r in g  o f  in s t a r s

Males and fem ales were c o l l e c t e d  from th e  f i e l d  and 

a s tock  c u ltu re  was m ain ta ined  in  the la b o ra to r y  in  la r g e  

perspex  c o n ta in e rs .  Food (seeds o f  a p p ro p r ia te  h ost  p la n ts )  

and w a ter  were p ro v id ed  as w e l l  as damp cheese c lo th  on the  

f l o o r  t o  s e rve  as egg  la y in g  s u b s t ra te .  F iv e  m ating p a ir s  

were kep t  p er  c o n ta in e r  as g r e a t e r  numbers r e s u l t e d  in  o v e r ­

crowding, w ith  h igh  m o r t a l i t i e s  and few er  eggs b e in g  l a i d .

For 0. dudgeoni, seeds o f  Ce iba pentandra soaked in  tap  

v a t e r  f o r  a few hours were su p p l ie d  as fo o d ,  and a c le a n ,  

wet swab o f  c o t to n  wool was su p p l ie d  f o r  egg  l a y in g .  Dry 

seeds o f  Sida acuta  were su p p l ie d  t o  0. f i e b e r i  w i th  damp 

co tton  wool f o r  egg  l a y in g .  Dry seeds o f  A b u t i lo n  mauritianuj 

served  as food  f o r  0 . h y a l in ip e n n is  and damp b l o t t i n g  paper 

was used to  l i n e  the  f l o o r  o f  the c o n ta in e r .  Eggs were depo­

s i t e d  in  the space between the paper and the bottom  o f  the 

c o n ta in e r .

The su b s tra te  was examined tw ic e  d a i l y  and any eggs  l a i d  

were removed, da ted , and p la c ed  f o r  r e a r in g  in  p l a s t i c  d ishes  

measuring 5.0 cm. d iam eter and 2 .0  cm. dep th , and p ro v id ed  

w ith  a c o v e r .  In s id e  the d ishes  were sm all q u a n t i t i e s  o f

3 ,2 .2 . Methods
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soaked seeds o f  th e  same k ind  su p p lied  t o  the  a d u lts .  

D rink ing w ater  was su p p lied  in  wet c o t to n  w o o l .  A few 

drops o f  w a te r  were added e v e ry  o th e r  day t o  o f f s e t  lo s s e s  

due t o  e va p o ra t io n .  Mouldy seeds and c o t to n  w oo l were 

re p la c e d .  Moulted sk ins  were removed w ith  a w et camel h a i r  

brush and h an d lin g  was reduced t o  a minimum. Records were 

kept o f  changes in  th e  l i f e  h i s t o r y .

3 .2 .2 .2  Methods f o r  d e s c r ip t io n  o f  immature s ta ges

Colour d e s c r ip t io n s ,  measurements o f  th e  va r io u s  

parts  as w e l l  as drawings o f  a l l  s ta ges  are based on f r e s h  

la b o ra to r y  rea red  as w e l l  as f i e l d  c o l l e c t e d  specim ens. A 

s t e r e o -b in o c u la r  m icroscope f i t t e d  w ith  an o c u la r  m ic rom eter  

was used f o r  a l l  measurements. A f r e s h l y  k i l l e d  specimen 

was p la ced  on a w h ite  t i l e  beneath th e  m ic roscop e . L eg s ,  

rostrum and antennae were detached  from the  body and l a i d  

f l a t  on the t i l e .  Measurements are a l l  exp ressed  in  m i l l i ­

meters .

D e f in i t i o n s  o f  the measurements, terms and symbols used

are as fo l lo w s :
HĈ Xrj
1 len g th

Length o f  th e  head, e x c lu d in g  the  neck , measured 

m id -d o r s a l ly .

Head Width

G rea tes t  w idth  taken through and in c lu d in g  the e y e s ,

69.
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measured d o r s a l l y .

In tero cu la r  w idth -----/s------—-------- ---

D istance between the  in n e r  ang les  o f  th e  eyes  on 

dorsum.

Antennal len g th

F i r s t  segment, in c lu d in g  th e  a n t e n n i f e r ,  i s  measured 

v e n t r a l l y .

P ro n o ta l  len g th

Length o f  pronotum a lon g  the d o rs a l  m id l in e .

Egg le n g th  and w idth

Measurements p e r ta in  t o  maximum s i z e  in  th e  d o rs a l  

aspec t when the  eg g  i s  l a i d  on th e  t i l e .

Lengths o f  l e g  segments

Femora, t i b i a e  were measured s e p a r a t e ly ,  t a r s a l  segments 

1 and 2 taken to g e th e r  and then 3. "C onstan t"  means a l l  

the measurements f o r  a p a r t i c u l a r  segment are  the same. 

F igu res  in  paren theses  r e f e r  t o  the mean o f  th e  read in gs  

f o r  the p a r t i c u la r  case .

A l l  i l l u s t r a t i o n s  were made w ith  a camera lu c id a  and, un less  

o th e rw ise  s ta te d ,  are drawn to  s c a le .

The growth r a t i o  between any two s u c c e s s iv e  in s ta r s  was 

ob ta in ed  by d iv id in g  the mean head w id th  f o r  each in s t a r  by 

th a t  o f  the  p reced in g  in s t a r .  From these  v a lu e s ,  the  mean
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growth r a t i o  was c a lc u la t e d .

3 .2 .2 .3  Methods f o r  s tu dy in g  o v ip o s i t i o n  p r e fe r e n c e s

Mating p a ir s  in  copu la  were c o l l e c t e d  from the f i e l d ,  

and two p a ir s  were kep t  in  e g g  la y in g  perspex  d ish es  in  which 

p a ir s  o f  egg  la y in g  su b s tra te s  were a rran ged . Ten r e p l i c a t e s  

f o r  each were s e t  up.

For 0. f i e b e r i ,  the  f o l l o w in g  p a ir s  were used:

(a ) Mature Sida acuta  seed  heads (unopened) and 

c o t to n  seeds on which was l i n t .

(b) The same as (a ) but t h i s  tim e the  c o t to n  seeds 

were h o llow ed  ou t.

(c )  Mature Sida acuta seed  heads and mature green  

A b u t i lo n  mauritianum seed heads.

In a d d it io n  t o  (a ) and (c )  mentioned above, c o t to n  seeds 

w ith  l i n t  and Ceiba pentandra seeds w ith  kapok were a ls o  

o f f e r e d  to  0. dudgeon i; and c o t to n  seeds w ith  l i n t  and A b u t i ­

lon  mauritianum seeds were arranged  f o r  0 . h y a l in ip e n n is .

3 .2 .2 .4  Methods f o r  s tu d y in g  a g g re g a t io n

In t h i s  study, fou rth  and f i f t h  in s t a r s  as w e l l  as 

adu lts  were used. Specimen were c o l l e c t e d  from  the  f i e l d  and 

s ta rved  f o r  24 hours. The bottom  o f  a p l a s t i c  d ish  o f  diame­

t e r  85 mm was covered  w ith  b l o t t i n g  paper on which 10 s im i la r
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c o tton  seeds were arranged e q u id is t a n t  from each o th e r  around 

the c ircu m fe ren ce ,  and stuck in  p la c e  w ith  w h ite  g lu e .  The 

seeds were numbered and a damp c lo th  was p o s i t i o n e d  in  th e  

cen tre  t o  s e rve  as a source  o f  d r in k in g  w a te r .  A sm all h o le  

was made in  the c en tre  o f  th e  c o v e r  f o r  th e  d is h .  Ten 

s ta rved  in s e c t s  were dropped in t o  the c en tre  o f  th e  d ish  

and a l low ed  t o  s e t t l e .  Records were taken o f  th e  number o f  

in s e c ts  f e e d in g  on each seed w ith in  e v e r y  30 m inu tes . R esu lts  

f o r  fou r  r e p l i c a t e s  were ob ta in ed  f o r  each in s t a r  used.

In  a second exp er im en t, f i v e  seeds were p ie r c e d  w ith  the 

end o f  a b a l l  p o in t  pen and a l t e r n a te d  w ith  f i v e  u n p ie rced  

seeds around th e  c ircu m fe ren ce  o f  a p l a s t i c  p e : i : r i - d i s h  in  

the manner d e s c r ib e d  above. Ten s ta r v e d  fo u r th  in s t a r s  were 

dropped in  a t  the c en tre  and th e  exper im en t was con t in u ed  as 

be f o r e .

In a t h i r d  exper im en t, the antennae o f  a number o f  

in s e c ts  were amputated o r  o n ly  the fo u r th  segment was amputa­

te d .  They were s ta rv e d  f o r  24 hours and then o f f e r e d  seeds 

o f  c o t to n  to  assess t h e i r  a b i l i t y  t o  l o c a t e  and fe e d  on them. 

The number o f  bugs fe e d in g  was re co rd ed  e v e r y  5 minutes f o r  

45 minutes and a c o n t r o l  was run f o r  each r e p l i c a t e .  The 

maximum numbers recorded  fe e d in g  in  the t r e a t e d  and u n trea ted  

s e r ie s  were compared by means o f  a 2 by 2 ch i-sq u a red  t e s t .

72.
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3 .3 . RESULTS AND OBSERVATIONS

3 .3 .1  L i f e  C yc le

The l i f e  c y c le  o f  th re e  o f  the  fo u r  s p e c ie s  o f  

Oxycarenus th a t  occu r in  Ghana were s tu d ied  in  th e  la b o r a to r y  

which exp e r ien ced  a range o f  tem perature  changes from 29 .0 °C . 

to  3 1 .0 °C . ,  and a r e l a t i v e  hum id ity  a v e ra g in g  6 5%.

3 .3 .1 .1  P r e c o p u la t in g  beh av iou r

In Oxycarenus, as in  many o th e r  i n s e c t s ,  m ating 

i s  always p receded  by some k in d  o f  c o u r ts h ip  which i s  e s s en ­

t i a l l y  s im i la r  in  a l l  the th r e e  s p e c ie s  s tu d ie d .  The m ale , 

which i s  sm a lle r  in  s i z e ,  always i n i t i a t e s  co u r tsh ip  and 

surveys the  fem ale by p rob in g  h er  w ith  the  antennae. The 

female becomes s ta t io n a r y  and s t i l l  p r o b in g ,  th e  male f i r s t  

c leans h is  f o r e  w ings by brush ing  w ith  the  h ind  p a i r  o f  l e g s  

and then the  rostrum , u s ing  th e  f i r s t  p a i r  o f  l e g s .  The 

male turns round u n t i l  the  t e r m in a l ia  are  in  c o n ta c t  w ith  

the antennae o f  the fem a le , then changes p o s i t i o n  and l i e s  

s ide  by s id e  wi-^h the fem a le , t h e i r  heads in  th e  same d i r e c ­

t i o n  and maintaining antennal c o n ta c ts .  V ar iou s  o th e r  p o s i t i o n s  

may be assumed b e fo r e  the male f i n a l l y  mounts the  fem ale*
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3 .3 .1 .2  Mating

In a s u c c e s s fu l  a t tem p t, the  m ale , s t i l l  h o ld in g  

the fem ale  w ith  some o r  a l l  the  l e g s ,  s l i p s  the  t i p  o f  K»S 

abdomen to  one s id e  in  an a ttem pt t o  b r in g  the  t i p  o f  th e  

abdomen beneath th a t  o f  th e  fem ale  which has by then  been 

r a is e d .  Th is  w i l l  enab le  th e  male t o  engage the  g e n i t a l  cap­

sule w ith  th a t  o f  th e  fem a le . I t  i s  u s u a l ly  r e l a t i v e l y  f a s t ,  

but once engaged, th e  p a i r  spends between 30 and 40 seconds 

in  th a t  p os tu re  b e fo r e  the  male s l i p s  o f f  the  fe m a le 's  back 

to  fa ce  the  o p p o s i t e  d i r e c t i o n .  O b v io u s ly ,  t h i s  i s  t o  ensure 

f irm  engagement.

A f t e r  an unsu ccess fu l a t tem p t, the fem ale  b r i s k l y  walks 

o ver  the  back o f  th e  male b e fo r e  th e  l a t t e r  makes fu r th e r  

attempt in  en gag in g  h er  in  c o p u la t io n .  A f o r c e f u l  a ttem pt t o  

mount her r e s u l t s  in  a v i o l e n t  s c u f f l e  d u r in g  which the  fem a le  

t r i e s  t o  throw the male o f f  h er back . A male which has been 

r e j e c t e d  by e i t h e r  o f  th ese  methods may e i t h e r  chase the 

female or go o f f  in  another d i r e c t i o n  u n t i l  r e - e n c o u n te r in g  

the female t o  s t a r t  the sequence a l l  o v e r  aga in .

Once in  copula in  the end to  end p o s i t i o n ,  the  l a r g e r  

female moves a lon g , d ragg in g  the  male p a r tn e r  and v i r t u a l l y  

d i c t a t in g  both the speed and d i r e c t i o n  o f  movement. A p a i r  in  

copula i s  v e ry  a c t i v e  and seldom s t a t i o n a r y ,  ex cep t  t o  f e e d .  

Mien d is tu rb ed ,  they do not p a r t  so r e a d i l y  and when th ey  do,
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they  e i t h e r  re -engage  a lm ost im m ed ia te ly  w ith o u t  g o in g  

through any cou rtsh ip  r i t u a l s  o r  may not mate a t  a l l  o r  n o t  

u n t i l  a f t e r  some tim e in  which case  an a b b re v ia te d  co u r tsh ip  

may be e x h ib i t e d .

The males were found t o  be po lygynous and the fem ales  

po lyandrou s . Th is  was dem onstrated  by p u t t in g  two fem ales  

and a male in  a perspex  d ish  and v i c e  v e r s a .  Twenty o b s e rv a ­

t io n s  were made in  each ca se .  The two fem a les  in  a d ish  were 

d is t in g u is h e d  by d i f f e r e n t  c o lou rs  p la c e d  on the  membrane o f  

the fo r e  w ing . A s im i la r  method was used t o  d is t in g u is h  the 

two males in  a d ish .

3 .3 .1 .3  Q v ip o s i t io n

M ating occurs 1 - 2  days a f t e r  emergence and eggs  

are o v ip o s i t e d  a few hours a f t e r  th e  l a s t  m ating . M ating may 

occur e i t h e r  once in  which case the p a i r  remains in  copu la  f o r  

a lo n g e r  p e r io d  (up t o  about 2 days ) o r  may be con tin u ed  o r  

d iscon t in u ed  on and o f f  a few t im es d u r in g  t h i s  i n t e r v a l .  

Mating a lone does not in d ic a t e  th a t  a fem ale  i s  a b le  t o  la y  

eggs , and mating fem ales have been found to  con ta in  no eggs  

when they were d is s e c te d  (K ir k p a t r ic k  1923; Odhiambo 1957 ). 

O v ip o s i t io n  i s  u su a lly  com pleted in  one day but may ex tend  

in to  the  second day.

In the la b o ra to r y ,  o v ip o s i t i o n  o ccu rred  underneath what-
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e v e r  m a te r ia l  l in e d  the f l o o r  o f  th e  p l a s t i c  d ish es  in  which 

the bugs were k ep t .  In th e  absence o f  any s u i t a b le  o v ip o s i -  

t i o n  s i t e ,  as f o r  example the  case where no l i n i n g  was p r o v i ­

ded, fem ales ready f o r  o v ip o s i t i o n  wandered about f o r  lo n g e r  

p e r iod s  and the  eggs  were e i t h e r  re -ab so rb ed  o r  the  fem a les  

d ied  w ith ou t o v ip o s i t i o n .  On no o ccas ion  were th e  eggs  depo­

s i t e d  on the  bare  f l o o r  o r  on th e  s id e s  o f  the  c o n ta in e r .

Dead fem ales were o c c a s io n a l ly  seen w ith  t h e i r  abdomens d i s ­

tended w ith  eg gs .  Eggs r e t r i e v e d  from dead fem a les  e i t h e r  

incubated  s u c c e s s fu l ly  o r  f a i l e d  to  do so e n t i r e l y ;  in  the  

l a t t e r  case , the eggs had begun t o  sh r in k . T o t a l  numbers o f  

eggs l a id  by s in g le  fem ales  in  the  la b o r a to r y  w ere : (10 o b s e r ­

va t ion s  in  each case ) 0. f i e b e r i  3 - 2 5 ( 1 5 ) ,  0. h y a l in ip e n n is  

8 - 2 5  (19) , and 0 . dudgeoni 6 - 1 7  (11) . (Means are. gwen »n brackets)-

In the f i e l d ,  eggs  o f  0. dudgeoni were d e p o s i t e d  s in g ly  

among the strands o f  kapok from the  s i l k  c o t to n  t r e e ,  Ce iba  

pen tandra , and were a tta ch ed  f i r m ly  a t  the ana l p o le  by a 

w h ite  cement, p robab ly  s e c r e te d  by the  a ccesso ry  g lands o f  

the fem a le s ’ in t e r n a l  r e p ro d u c t iv e  o rgan s .

Eggs o f  0 . f i e b e r i  in  the f i e l d  were d e p o s i t e d  in s id e  

mature f r e s h  seed heads, in  the space between th e  seeds and 

the ca rp e l  w a l l .  Never were any eggs  found on the  stem o r  

l e a f  but o c c a s io n a l ly  eggs were found embedded in  th e  c e n tre
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o f  the seed head and a ls o  w i th in  d e v e lo p in g  buds and 

en ve loped  com p le te ly  by the o v e r la p p in g  c a ly x .  On c o t to n ,  

as re p o r ted  by Odhiambo (1957 ), eggs  were found among the 

strands o f  the l i n t  in  the  opened o r  p a r t i a l l y  opened b o l l s  

and were g e n e r a l ly  n o t  f a r  from th e  seeds . In  young b o l l s ,  

eggs were o f t e n  found in s id e  the c a ly x  su rround ing  the  b o l l s .  

The number o f  eggs p e r  batch  ranged from  1 to  2 5 w ith  an 

average  o f  15 (10 o b s e r v a t io n s ) .  O v ip o s i t io n  may be comple­

ted  in  1 -  2 d a y s .

O v ip o s i t io n  by 0 . h y a l in ip e n n is  in  th e  f i e l d  was s tu d ied  

on A b u t i lon  mauritianum, okro  and c o t to n .  On A b u t i l o n , eggs  

were found in  mature seed  heads n ex t  t o  the  c a rp e l  w a l l  and 

o c c a s io n a l ly  a t  the  bases o f  th e  seed compartments in  expanded 

and semi-expanded f r u i t s .  However, th e  p r e f e r r e d  o v ip o s i t i o n  

s i t e  was in  the  trough  between r id g e s  on th e  e x t e r n a l  s u r fa c e  

o f  the f r u i t .  P r o t e c t io n  was fu r th e r  a f fo r d e d  by the  s t i f f  

h a irs  which b e s e t  the s u r fa c e  o f  the  f r u i t .  T o t a l  number o f  

eggs p er  batch  ranged from 1 - 2 5  (10 o b s e r v a t io n s )  .

On c o t to n ,  o v ip o s i t i o n  s i t e s  were found to  be s im i la r  

t o  0. f i e b e r i  as have been d e s c r ib e d  above. In a l l  c a ses ,  

c lu s te r e d  eggs  touched each o th e r  and were sometimes stuck 

t o g e th e r ,  a lthough th e re  was no obv ious cem enting substance 

in  between them.

R esu lts  o f  the o v ip o s i t i o n  p r e fe r e n c e  t e s t s  are  p re s e n te d

77.
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in  T ab les  3.1 -  3 .3 .

Table 3.1: Oviposition preference o f  Oxycarenus hyalinipennis

Laying
dish

Nuntoer
Nurtber o f  batches o f  eggs Total nunber o f  eggs

S c S A C A S C s A C A

1 0 4 0 7 2 0 0 23 0 18 15 0

2 1 0 0 6 2 0 13 0 0 12 18 0

3 2 1 3 4 0 6 8 9 17 12 0 8

4 2 4 2 1 1 0 4 19 11 5 7 0

5 2 1 0 8 0 0 7 8 0 17 0 0

6 0 5 0 9 3 0 0 17 0 24 5 0

7 1 4 0 10 3 4 8 13 0 19 11 6

8 0 0 0 8 5 0 0 0 0 15 8 4

9 3 0 0 9 0 0 22 0 0 24 0 0

10 5 3 0 0 6 0 9 5 0 0 9 0

Totals 16 22 5 62 21 10 71 94 28 146 73 14

4 'iff 1* i3 O'.> J -> , 12

p Ob  ̂ c »C.S > . * Oi O•Os <L 0 *ey ^ o o y

S Sida acuta seed head. C = Gotten seeds with l in t  on

A = Abutilon rtiauritianum seed head. them'
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T ab le  3 .2 : O v ip o s it io n  preference o f  Oxycarenus dudgecni

Laying
dish Number o f  batches o f  eggs Total number o f  eggs

Number

s C S A C CE S C S A C CE

1 0 3 0 0 4 3 0 7 0 0 4 3

2 0 1 2 0 1 3 0 4 11 0 4 8

3 1 2 2 0 5 0 3 5 10 0 5 0

4 0 0 0 1 1 1 0 0 0 9 1 5

5 0 0 1 4 6 0 0 0 3 7 11 0

6 1 0 0 0 3 3 9 0 0 0 3 9

7 0 4 0 3 1 4 0 11 0 11 5 13

8 2 2 4 0 0 0 7 10 5 0 0 0

9 0 3 3 2 4 4 0 14 3 5 6 10

10 0 1 2 6 • 1 0 0 6 10 8 2 0

Totals 4 16 14 16 25 18 19 57 42 40 41 48

+  9 d f C* <0 9 1 c

P C c» oS yo> <n' > Ob 70 7 C .■ Ci> 7 c

Key: See Table 3.1.

CE = Ceiba pentandra seeds with kapok cn them.
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Table 3.3: O vipositicn  preferences o f  Oxycarenus f ie b e r i

Laying
dish Nurrber o f  batches o f  eggs Total nurrber o f  eggs

Nurrber

S C S s A S C s h : s A

1 6 0 2 2 3 0 33 0 34 27 19 0

2 4 0 5 0 0 6 24 0 38 0 0 11

3 0 1 3 1 1 1 0 4 14 14 13 3

4 1 1 2 1 4 0 10 2 7 8 25 0

5 3 4 0 2 4 0 15 18 0 17 29 0

6 0 1 1 0 2 3 0 29 16 0 14 9

7 5 0 0 1 0 5 42 0 0 7 0 13

8 4 0 0 0 6 7 46 0 0 0 32 10

9 6 0 3 2 5 0 38 0 9 24 29 0

10 5 0 3 3 1 3 38 0 17 11 17 8

Totals 34 7 19 12 26 25 246 53 135 108 178 54

* 3  el f i n a* Lt Lt Q. (r* 0 X •S 7

P <C ̂  Ci > O c v >0<CS' C c- 7 0- cV o- Os'

Key: See Table 3.1

HC = Holland out cattcn seeds.
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A n a ly s is  o f  the r e s u l t s  o f  o v ip o s i t i o n  p r e fe r e n c e  t e s t s  

in d ic a t e s  th a t  both in  terms o f  the number o f  ba tches  o f  eggs 

and the t o t a l  number o f  eggs l a i d ,  Oxycarenus h y a l in ip e n n is  

showed no p re fe r e n c e  f o r  e i t h e r  c o t to n  o r  S ida  acu ta  w h i le  

A b u t i lon  mauritianum was p r e f e r r e d  t o  S ida acu ta . A lthough 

more eggs were l a i d  on c o t to n  than on A b u t i l o n , the number o f  

batches o f  eggs  was n o t  s i g n i f i c a n t l y  d i f f e r e n t .  Th is  means 

tha t more eggs  p er  batch  were l a i d  on c o t to n  than on A b u t i l o n , 

the p r in c ip a l  f e r a l  h os t  p la n t .

2.* dudgeoni p r e f e r r e d  c o t to n  to  Sida f o r  e g g  la y in g .

Between Sida and A b u t i l o n , and between c o t to n  and C e iba  pen tan - 

dra, no p r e fe r e n c e s  were shown.

For 0. f i e b e r i , S ida acuta the p r in c ip a l  f e r a l  h o s t  p la n t  

was p r e f e r r e d  to  c o t to n  f o r  egg  la y in g .  A lm ost equ a l number 

o f  batches o f  eggs were l a i d  on S ida and on A b u t i l o n , how ever, 

the t o t a l  number o f  eggs l a i d  on the form er was more than on 

the l a t t e r .  Thus, the average  number o f  eggs  p e r  ba tch  was 

more on Sida than on A b u t i lo n . Hollowed out c o t to n  seeds 

enhanced t h e i r  ch o ice  f o r  egg  l a y in g ,  the h o llow n ess  b e in g  

r e f l e c t e d  in  the a b i l i t y  t o  o f f e r  concealm ent t o  th e  e g g s .

In a s im i la r  study, Odhiambo (19 57) r e p o r te d  th a t  S ida 

was p r e fe r r e d  to  co t ton  f o r  egg la y in g .  These r e s u l t s  w e re ,  

however, in determ ina te  s in ce  a m ixture o f  0. dudgeoni and 

9.* fieb_eri_ was used. I t  was a ls o  found by the same author
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th a t  the ho llow ness o f  c o t to n  seeds enhanced t h e i r  ch o ic e  f o r  

egg la y in g .  By the r e s u l t s  o f  fu r th e r  exp er im en ts ,  th re e  

d e c is iv e  fa c t o r s  were l i s t e d  in  th e  p r e fe r e n c e  f o r  S ida as 

f o l l o w s :

(a) Whether the  mature seed heads had opened o r  n o t

(b) The "h o l low n ess "  o f  th e  seed  heads, and

(c ) The presence  o f  seeds in  the seed heads.

These fa c t o r s  were found to  be o p e r a t iv e  f o r  c o t to n ,  and t h e r e ­

f o r e ,  the ch o ic e  depended on the c o n d it io n  o f  th e  seed  heads i

3 .3 .1 .4  Egg

Southwood (19 56() gave an account o f  the eg g  and 

egg b u rs te rs  o f  t e r r e s t r i a l  H e te ro p te ra  and r e p o r te d  t h e i r  

u t i l i t y  in  the h ig h e r  c l a s s i f i c a t i o n  o f  t h i s  group. The eggs 

o f  Oxycarenus, t y p i c a l  o f  Lygae idae  in  g e n e r a l ,  are ob lon g  in  

shape, and possess  a pseudo-opercu lum . The c e p h a l ic  p o le  takes  

a s l i g h t l y  l a r g e r  d iam eter  and i s  r in g e d  w ith  m ic ro p y la r  p r o c e s ­

ses which are sm a ll,  s h o r t ,  c o n s t r i c t e d  a t  t h e i r  bases and 

en la rged  a t  t h e i r  a p ic e s .  T h e ir  number v a r i e s  between 4 and 6 

per e g g .  The e x t e r n a l  c h o r io n ic  su r fa c e  i s  s c u lp tu re d  w ith  

numerous lo n g i tu d in a l  g rooves  which converge  a t  each p o l e .

When f i r s t  l a i d ,  the eggs are cream co lo u re d ,  changing g ra d u a l ly  

to  l i g h t - s t r a w  w ith  deep red  o u t l in e s  o f  the e y e s ,  the fo u r th  

antennal segments and the bands across  the  abdomen o f  th e  deve ­

lo p in g  embryo seen from beneath the  ch or ion  as in cu b a t io n  p r o —

82.
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g r e s s e s .

Table 3.4: Egg measurements o f  Oxycarenus species studied

Means fo r  10 measurements are given in parentheses

Max. Width (in mm.) 

0.25 -  0.30 (0.28) 

0.25 -  0.28 (0.26) 

0.25 -  0.28 (0.26)

Species 

0. dudgecni 

0. f ieber i

0. hyalinipennis

Max. Length (in irm, 

0.80 -  0.90 (0.88) 

0.80 -  0.88 (0.85) 

0.80 -  0.88 (0.85)

3 .3 .1 .4 .1  In cu bation

The p e r io d  o f  in cu b a t io n  was s tu d ie d  under 

la b o ra to ry  c o n d it io n s  o f  29°C -  31°C tem pera tu re  and about 65% 

R.H. The p e r io d  o f  in c u b a t io n ,  l a r v a l  developm ent and th e  

dura tion  o f  in s t a r s  o f  Oxycarenus s p e c ie s  are  g iv e n  in  T a b les

3.5 and 3 .6 .

Table 3.5: Period o f  incubation and larva l developnent o f
Oxycarenus species. Data based cn 10 individuals. 

Means in parentheses.

Species Incubaticn
(days) Larval period

Total nurrber o f  days 
(fron egg laying 

to  adult)

0. f ieberi 5 -  7 (6) 17 -  21 (19) 22 -  28 (26)

0. dudgeoni 4 -  5 (5) 14 -  20 (16) 18 -  25 (24)

0. hyalinipennis 5 -  6 (6) 16 -  22 (19) 22 -  29 (27)
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Table 3.6: Duration o f  instars o f  Oxycarenus species.
Data based an 10 individuals. Figures are 
expressed  in days. Means in parentheses

Species 1st
instar

2nd
instar

3rd
instar

4th
instar

5th
instar

0. dudgeoni 4 -  4.5 2 - 3 2 - 4 2.5 -  3 4 - 5
(4.2) (2.4) (2.7) (2.8) (4.8)

0. fieberi 4 - 5 3 3 - 4 3 - 4 4 - 5
(4.8) (const*) (3.2) (3.8) (4.3)

0. hyalinipennis 4 - 5 2 - 3 3 - 4 3 - 4 4 - 6
(4.5) (2.8) (3.3) (3.6) (4.9)

3 .3 .1 .4 .2  Hatching

Owing to  th e  absence o f  a t ru e  perculum, h a tch in g  

in Oxycarenus i s  f a c i l i t a t e d  by the e g g -b u r s te r  w h ich , a c co rd in g
Q

to  Southwood (1956^), i s  the median s c l e r o t i z e d  a reas  o f  the  v e r -
Q

te x  o f  the embryonic c u t i c l e .  Southwood (1956^) s ta te d  fu r th e r  

tha t  in s e c t s  w ith  eggs o f  th ic k  ch o r io n s ,  f o r  exam p le , Pen^cminae 

and C o re id ae , have much s t ro n g e r  e g g  b u rs te rs  than o f  th ose  eggs  

w ith  th in n e r  chor ions  such as L ygae id ae  and P y r r h o c o r id a e .

A t  the end o f  the  in cu b a t ion  p e r io d ,  th e  embryo, now matured, 

l i e s  a lon g  the  lon g  a x is  o f  the e g g  w ith  the head im m ed ia te ly  

below the pseudo-operculum. The antennae, rostrum  and l e g s  a re  

a l l  d i r e c t e d  backwards and adhere c l o s e l y  t o  the v e n t r a l  s u r fa c e  

o f  the  abdomen. A t e c lo s io n ,  the head o f  the embryo fo r c e s  up 

the pseudo-operculum through a s e r i e s  o f  p u ls a t in g  movements o f  

the body f l u id s .  A sm all s l i t  b eg in s  from the  d o r s a l  a sp ec t  and
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t r a v e l s  a lon g  the p e r ip h e ry  o f  th e  pseudo operculum in  e i t h e r  

d i r e c t i o n , le a v in g  a p o r t io n  a d ja cen t  t o  the mouthparts o f  the  

embryo. The la r v a  craw ls  out o f  t h i s  s l i t  s t i l l  co ve red  a n te ­

r i o r l y  by the embryonic c u t i c l e .  To f r e e  i t s e l f ,  th e  f o r e l e g s  

are r e le a s e d ,  then the  m id le g s ,  the  antennae and f i n a l l y  the  

hind l e g s .  Hatching takes  ap p rox im a te ly  10 -  15 m inu tes , and 

a l l  eggs in  a batch  emerge w ith in  about 6 hours o f  each o th e r .

3 .3 .1 .4 .3  Egg Burster

During l a r v a l  e c lo s io n ,  the e g g  b u r s te r  t o g e th e r  

w ith  the  embryonic c u t i c l e  s ep a ra te s  from the e g g  ca se .  (Sket­

ches and d e s c r ip t io n s  Qre^ based upon th e  com posite  s t ru c tu re  

found l y in g  on the f l o o r  o f  the  p l a s t i c  r e a r in g  d ish .) The 

embryonic c u t i c l e  i s  tu b u la r  and dom e-to -be ll-shaped  w i th  a 

long p rocess  coming o f f  a t  th e  apex. On c l o s e r  o b s e r v a t io n ,  

the p rocess  i s  seen t o  c o n s is t  o f  a lon g  w h ite  t o  h y a l in e  f l a t  

b lade scu lp tu red  w ith  numerous r id g e s  a lon g  th e  le n g th ,  and a 

second smooth one o f  equ a l len g th  o r  s l i g h t l y  lo n g e r  than the  

b lade . Two areas  o f  the em bryonic c u t i c l e  a re  c l e a r l y  d i s c e r n i ­

b le  based on te x tu re  and tra n sp a ren cy .  The e g g  b u r s te r  i s  

t ra n sp a ren t ,  w ith  one p o in te d  ed ge . D o r s a l l y ,  the s u r fa c e  i s  

s l i g h t l y  convex making a smooth p ro tu s io n  near the base o f  the 

dome o f  the embryonic c u t i c l e  ( F i g . 3 .1 ) .
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Egg 
B u rs te r

Fig. 3.1: Embryonic cuticle of* n -u *
O f  0. fieberx  showing egg burster.
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3 .3 .1 .5  L a r v a l  In s ta rs  1 - 2

Im m ediately a f t e r  h a tch in g  in  the  la b o r a t o r y ,  

f i r s t  in s ta r s  formed la r g e  a g g re g a t io n s  beneath  the l i n i n g  o f  

the c o n ta in e r .  There was a s t ro n g  n e g a t iv e  p h o t o t a c t i c  response  

which kep t them on the  unders ide  o f  l a r g e r  o b je c t s  and away from  

the d i r e c t  rays  o f  l i g h t .  In the f i e l d ,  f i r s t  in s t a r s  were n o t  

f r e q u e n t ly  ob se rved . Being prone t o  d e s ic c a t io n ,  th ey  formed 

a gg rega t io n s  next to  the c a rp e l  w a l l  where hum id ity  appeared 

r e l a t i v e l y  h igh  and were s h ie ld e d  from e x t e r n a l  a tm ospheric  

in f lu e n c e  by the c a ly x  o f  th e  d e v e lo p in g  f r u i t .  F eed in g  was 

r e s t r i c t e d  t o  c o l l e c t i o n  o f  dew which formed on th e  exposed  

p a rts  o f  the  f r u i t .  A w e l l  fe d  f i r s t  in s t a r  was e a s i l y  d i s t i n ­

guished from an unfed one by the la r g e  d is ten d ed  abdomen. In 

an unfed in s t a r ,  s ign s  o f  d e s s ic a t io n  were v i s i b l e ;  the abdomen 

became crumpled and the va r io u s  segments were t e le s c o p e d  one 

in to  another. The rostrum cou ld  be seen p ro t ru d in g  from beneath  

the t i p  o f  the  abdomen.

Second in s ta r s  fe d  m ain ly  on young v e g e t a t i v e  grow th  as 

found on the  te rm in a l  buds and young f lo w e r s .  On S ida and 

A b u t i Io n , th ey  were o f t e n  found in  a g g re g a t io n s  among mature 

seeds which had been rendered  s o f t  by d r o p le t s  o f  dew c o l l e c t e d  

a t  the  bases o f  th e  seedheads.

E a r ly  in s ta r s  as w e l l  as ad u lts  o f  0_. dudgeoni in  kapok 

( s i l k  c o t to n )  exp e r ien ced  ve ry  h igh  f lu c tu a t io n s  o f  tem pera tu re

86.
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in s id e  the  masses o f  s i l k  c o t to n  wh*re^range o f  2 8.0°C  -  75.1°C 

was reco rd ed  on a sunny day w ith  co rresp on d in g  f i g u r e s  o f  

26.0°C -  4 2 .0°C f o r  a tm ospheric  and 28.0°C -  47.0°C  f o r  the 

s o i l  s u r fa c e .  Temperature r e c o rd in g s  a t  h a l f - h o u r  i n t e r v a l s  

were p lo t t e d  ( F i g . 3 .2 ) .  Both ad u lts  and la r v a e  were ob se rved  

working t h e i r  way out from the  c e n t re  o f  th e  mass to  the p e r i ­

phery ap p a ren t ly  t o  seek the low er  tem p era tu re . The on ly  

source o f  w a te r  was the d r o p le t s  which c o l l e c t e d  from the  

e a r ly  morning and l a t e  e v e n in g  dew. A l l  s ta ge s  moved out t o  

drink w a te r  and moved in  t o  f e e d .  Thus, the movement in  and 

out i s  in  response to  w a te r ,  fo od  and a s u i t a b le  ambient tempe­

ra tu re  .

3 .3 .1 .6  A gg rega t io n

Larvae o f  a l l  s ta g es  o f  Oxycarenus form la r g e  

a gg rega t ion s  observed  both  d u r in g  f e e d in g  and a t  r e s t .  In t im a te  

p h ys ic a l  con ta c t  i s  m a in ta ined  between in d iv id u a ls  in  an a g g r e ­

ga t ion  e i t h e r  through antennal c o n ta c ts ,  l e g  to  l e g  o r  body to  

body.

87-
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88.
Results o f  experiments on aggregation

Table 3.7: The distribution o f  insects on the ten seeds

Seed
No. No. o f 4th instars No. o f 5th instars No. o f  adults

a b c d a b c d a b c d

1 6 5 4 3 1

2 2 4 4 5 2

3 2 2 5 3 1 1 1

4 3 1

5 4 2

6 4 3

7 1 2 1 1 4

8 2

9 2 1 1 3 3

10 3

Not
feeding 4 2 2 0 2 3 5 3 3 2 2 2

a, b, c, d: replicates, 10 seeds were used fo r  each replicate 

(see text for fu l l  d e ta i ls ) .
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The data  in  Tab le  3.7 was an a lysed . R e s u lts  o f  th e  40 

seeds were poo led  t o g e th e r  f o r  each in s t a r .  I f  th e  d is p e r s io n  

o f  the in s e c ts  on the seeds i s

(a ) Random, then S2 = x; x = ob served  number o f
in s e c t s  p e r  seed .

2 2(b) R egu la r ,  then S = 0; S = v a r ia n c e

2(c )  Clumped, then S > x

89.

4th instars 5th Instars Adults

X
—  = 0.80 
40

27—  = 0.675 
40

33—  = 0.825 
40

2
X 122 87 93

( X ) 2

n
1024 = 25.6 
40

729 —  = 18.2 
40

1089 -  27.23 
40

2 , N 2 x -  (x)
S2 - ______ n 122 -25.6 _  0 87-18.2 _ 93 -27.23 _

n - 1 39 39 39

X

S2 = ° - 3242.47
° - 675 = 0.384 
1.76

0.825 = o.4RQ 
1.686
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observed ratio  -  1 _  observed ra t io  -  1
standard error o f  ra tio  y  2

/  1r n r

4th Instar 5th Instar M u lt

0.324 -  1 0.384 -  1 0.489 -  1
_ _

/ 2 f  2 / 2/ 39 / 39 / 39

0.676 0.616 0.511
0.226 0.226 0.226

= 2.99 = 2.73 = 2.26

39d. f 0.001<P<0.01 0.001<P<0.01 0.05>P>0.01

The r e s u l t s  o f  these  exper im en ts  su gges t  th a t  in s t a r s  4, 5 

and the ad u lts  have a tendency t o  a g g re g a te  d u r in g  f e e d in g .  

This means th a t ,  once a seed has been p ie r c e d  by a f e e d in g  bug 

the seed becomes more a t t r a c t i v e  to  o th e r  bugs.
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R esu lts  o f  the second exper im en t are g iv en  in  T ab le  3 .8 . 

Table 3.8: Distribution o f  4th instars on the ten seeds

91.

Replicate
No.

Pierced seeds Unpie reed seeds Not
feeding

'
1 3 5 7 9 2 4 6 8 10

1 2 1 2 5

2 1 3 2 4

3 1 3 2 4

4 5 2 3

5 2 1 3 2 1 1

6 3 3 1 3

7 2 3 2 3

8 4 1 1 2 2

9 4 1 5

10 5 1 4

These r e s u l t s  were ana lysed  in  the  same manner as b e f o r e ,  

fc49d f  = P > 0 . 1  f o r  u np ierced  seeds and  ̂ = 2.05.

0.1> P>  0.01 f o r  p ie r c e d  seeds , th e reb y  in d i c a t in g  a g g re g a t io n  on 

p ie r c e d  co t ton  seeds . These r e s u l t s  len d  fu r th e r  support t o  

r e s u l t s  o f  experim ent 1.
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Importance o f  antennae in  l o c a t in g  th e  fo od

92.

R esu lts  o f  the t h i r d  exper im en t are g iv e n  in  T ab le  3.9

Table 3.9: Corrparisen between treated and ccntrol o f  Oxycarenus
hyalinipennis using a mixture o f  4th and 5th instars

Treatment
Total 
No. o f  
insects

Number feeding
x 2

Treated Ccntrol

1. One antenna amputated 44 31 39 N.S.

2. Both antennae airputated 40 3 34 PcO.OOl

3. 4th segriBnts only anputated 40 5 31 P<0.001

These r e s u l t s  in d ic a t e  th a t  th e  antennae and more s p e c i f i ­

c a l l y ,  the  4th segment was im portan t in  l o c a t in g  th e  fo od  

during fe e d in g .

3 .3 .1 .7  M ou lt in g

The p rocess  o f  m ou lt in g  in  Oxycarenus can b e s t  be 

understood i f  the e c d y s ia l  l i n e s  are c o n s id e red  f i r s t .  These 

l in e s  o f  weaknesses, p a r t i c u l a r l y  the  v e n t r a l  ones , are o f  

co n s id e ra b le  i n t e r e s t .  E x ten s iv e  work has been done by Hinton 

(1963) on en dop te rygo te  la r v a e .  He has shown th a t  th e se  l in e s  

are h ig h ly  v a r ia b le  in  t h e i r  p o s i t i o n  and shape and cannot be 

r e l i e d  upon as landmarks in  in t e r p r e t in g  th e  s t ru c tu re  o f  th e  

cranium. Not much in fo rm a t io n ,  however, e x i s t s  on e x o p te r y g o t e  

la rva e  but mention must be made o f  th e  work o f  Kumar (196 6) on
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A u s tra l ia n  bugs o f  th e  Superfam ily  C o reo id ea .

A l l  the sp e c ie s  o f  Oxycarenus s tu d ie d  possess  a d o r s a l  

U-shaped e c d y s ia l  l in e  on the  head in  a l l  the la r v a e  w ith o u t  

any v a r ia t i o n  in  the e x t e n t  o f  developm ent ( F i g s . 3*3 -  3 .2 0 ) .

I t  i s , however, m iss in g  in  the a d u lt s .  The a n t e r i o r  arms 

graze  the in n e r  ang les  o f  the  e y e s .  A second l in e  runs mid 

d o r s a l ly  from the a n t e r i o r  edge o f  the  pronotum t o  the end 

o f  the mesonotum.

V e n t r a l l y ,  th e re  i s  a p a i r  o f  f u l l y  d ev e lop ed  e c d y s ia l  

l in e s  (= gentfl su tures o f  S ty s ,  1964) in  the la r v a e  s tu d ie d .  

They take t h e i r  o r i g in  from the r e g io n  o f  th e  a n te n n i fe r s  and 

reach the p o s t e r i o r  end o f  the head.

Larvae about to  moult s top  fe e d in g  and remain q u ie s c e n t  

from a few hours t o  one day in  the 5th in s t a r .  The f i r s t  

v i s i b l e  sign o f  the in c e p t io n  o f  m ou lt ing  i s  the s h r in k in g  o f  

the abdomen from the o ld  abdominal sk in .  Th is  causes the  

th o ra c ic  r e g io n  to  expand and in  l a t e r  s ta ge s  the  w ing  pads 

become sw o l len .  The in s e c t  becomes s t a t io n a r y  and a s l i t  runs 

q u ick ly  down from the pronotum m e d ia l ly  and w idens g r a d u a l ly  

up to  the  end o f  the f i r s t  abdominal segment. The abdomen i s  

g ra d u a l ly  worked out o f  the o ld  sk in  by spasmodic c o n t r a c t io n s  

but ju s t  b e fo r e  the in s e c t  i s  com p le te ly  o u t ,  a second s l i t  

occurs a lon g  the U—shaped e c d y s ia l  l in e  on the head, b e g in n in g  

from the trough and sp read ing  in t o  each arm. The s l i t  extends
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in to  the  arc  around the a n t e r io r  ang les  o f  the eyes  so th a t  

the c u t i c l e  between the  arms remains a t ta ch ed  t o  th e  r e g io n  

o f  th e  v e r t e x  o f  the  head. The f i r s t  p a i r  o f  le g s  a re  th e  

f i r s t  t o  be l i b e r a t e d .  Using th e s e ,  the  c u t i c l e  i s  pushed 

away from th e  body to  r e le a s e  the  second p a i r  which then ta k es  

o ve r  the fu n c t io n  o f  pushing away the o ld  c u t i c l e  r e s u l t i n g  in  

the r e le a s e  o f  the h ind p a i r  o f  l e g s .  The antennae are r e le a s e d  

by a backward t i l t i n g  o f  the head and a fo rw ard  push on th e  

skin  by the f r o n t  p a i r  o f  l e g s .  The rostrum  and s t y l e t s  are 

then f r e e d ,  b e f o r e  f i n a l l y  the  abdomen. Once f r e e ,  the  in s e c t  

makes a qu ick  dash fo rw ard  and r e s t s  f o r  a sh o r t  t im e .  R e s t in g  

time f o r  a d u lts  v a r i e s  between 20 -  30 minutes and w i th in  t h i s  

p e r io d ,  the w ings d ev e lop  f u l l y  and harden.
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3 .3 .2  MORPHOLOGY AND MORPHOMETRICS OF IMMATURE STAGES

3 .3 .2 .1  Oxycarenus dudgeoni

FIRST INSTAR ( F i g . 3 .3 )

Head

T r ia n g u la r ,  apex b e a r in g  rostrum , straw  t o  brown in  

c o lo u r ,  dorsum smooth, w ith  a y e l l o w  U-shaped e c d y s ia l  l i n e ;  

compound eyes  deep red ; rostrum  fou r  segmented, f i r s t  th re e  

segments h y a l in e ,  fou rth  b la c k ,  e x ten d in g  t o  end o f  second 

abdominal segment, h a ir s  sh o r t  and s t i f f  w i th  bulbous ends, 

one row running a lon g  the m id l in e  b eg in n in g  from an tec lypeu s  

and f a l l i n g  sh or t  o f  the  v e r t e x  w ith  two o th e r  s h o r t e r  rows, 

one on e i t h e r  s id e ,  e lsew here  arrangement n o t  r e g u la r ;  an ten ­

nae fou r  segmented, scape and f i r s t  th r e e  segments h y a l in e ,  

fou rth  deep red  and b e s e t  w ith  numerous t in y  s t i f f  h a ir s  a ls o  

w ith  bulbous ends arranged  in t o  f i v e  rows on the f i r s t  th r e e  

segments, fou rth  segment w ith ou t  w e l l  d e f in e d  arrangem ent; 

v e n t ra l  head p a le  t o  creamy.

Thorax

P ro -  and meso-notum conco lorous  w ith  head, a s in g l e  

row o f  sh o r t  h a ir s  each on a n t e r io r  and p o s t e r i o r  m argins; 

metanotum w h ite ;  no w ing pads v i s i b l e ;  v en tra l j^ th o rax  creamy 

w h i t e .
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Fig. 3*3: Oxycarenus dudgeoni D istent: J?‘i r s t  in star.
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96.

Legs

A l l  femora h y a l i n e  and s p a r s e l y  h a i r y ;  h a i r s  w i t h o u t

d e f i n i t e  arrangement; t i b i a e  i f  m id- and h in d le g s  d u l l  red ; 

f o r e - t i b i a e  h ya l in e  w ith  f i v e  rows o f  h a i r s ;  t a r s i  h y a l in e  

w ith  much pubescence o f  no d e f i n i t e  arrangement.

Abdomen

F i r s t  and second abdominal t e r g a  re d ,  t h i r d  creamy and 

conco lorous w ith  f i r s t  th r e e -q u a r t e r s  o f  fo u r th  segment; l a s t  

qu a r te r  o f  segment fou r  and f i r s t  q u a r te r  o f  5th segment deep 

red , fo rm ing a red  band across  the  abdomen; median s e c t io n s  

o f  segments 6 - 8  khaki w ith  a red  t in g e  s t r e t c h in g  t o  e i t h e r  

s ide d o r s o - l a t e r a l l y ; 9th and 10th segments b la c k ;  and abdo­

minal segments w ith  two rows o f  sh o r t  s t i f f  h a ir s  s p a r s e ly  

d is t r ib u te d  and in c r e a s in g  in  le n g th  towards t h e i r  l a t e r a l  

margins; te rm in a l  abdominal segments w ith  more pubescence; 

two l a r v a l  o d o r i fe r o u s  glands straw  to  l i g h t  brown in  c o lo u r ,

one each s i tu a te d  m e d ia l ly  on segments 4 and 5; in te r s e g m e n ta l
£ mints'

suture s e p a ra t in g  4th and 5th and 5th and 6th^ lo o p in g  p o s t e ­

r i o r l y  in  the r e g io n  o f  the  m id - l in e  thus g i v i n g  more room 

fo r  d e v e lo p in g  o d o r i fe r o u s  g lands ; be low  each g land  and open­

in g  in t o  the  in te rs egm en ta l suture i s  a s ic k le - s h a p e d  o r i f i c e  

w ith  b lack  borders  which s e rv e  as the open ing o f  th e  g lan d s ; 

v e n t r a l  abdomen creamy ten d in g  t o  straw  w ith  a red  t in g e ,  

becoming more conspicuous on 1st and 2nd s t e rn a ;  d e v o id  o f

crl 7
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p u b esce n ce .

Dimensions

These are g iv en  in  T ab le  3.10.

SECOND INSTAR ( F i g . 3 .4 )

Head

Straw co lou red  d o r s a l l y ;  U-shaped e c d y s ia l  l i n e  y e l l o w ;  

eyes deep red ; antennal scape s im i la r  in  c o lo u r  t o  head; 

f i r s t  th re e  segments h y a l in e ;  4th deep red ; a p a r t  from dimen­

s ions rostrum s im i la r  t o  f i r s t  i n s t a r , and ex tends to  end o f  

4th abdominal segment.

Thorax

Apart from dimensions, o th e r  fe a tu re s  as in  f i r s t  in s t a r .
Wirvc) pod-C CX|?̂> i a r  cu SmcvU p ro t u CeS Cn Hu. S t n © t  U IV\ .

Legs

Coxae and femora conco lo rou s  w ith  head; c o x a l  in s e r t i o n s  

a lso  s im i la r  in  c o lou r  t o  head w ith  a r e d  t in g e  in  the r e g io n  

o f  th e  th o r a c ic  p le u ra ;  t i b i a e  o f  2nd and 3rd l e g s  w ith  a deep 

red  t in g e ;  t a r s i  h y a l in e  w ith  much pubescence; c laws b la c k .

Abdomen

A p a r t  from d im ens ions ,  o t h e r  f e a t u r e s  as in  f i r s t  i n s t a r .

Dimensions

These are g iv en  in  Tab le  3 .10.
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Fig* 3. 4 : 0. dudgeoni: Second instar*
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Brown ten d in g  t o  b la c k ;  U-shaped e c d y s ia l  l i n e  y e l l o w ;  

eyes deep red ; 4th segment o f  rostrum b lack , a l l  o th e rs  h y a l in e  

w ith  b lack  in te rs eg m en ta l  su tu res ; 1st segment o f  antennae 

l i g h t  brown to  straw  co lo u re d ,  2nd and 3rd h y a l in e ,  4th deep 

red ; gena straw  co lou red  w ith  a t in g e  o f  red .

Thorax

Pronotum and mesonotum s im i la r  in  c o lo u r  t o  head w ith  a 

median lo n g i tu d in a l  y e l l o w  e c d y s ia l  l i n e ;  metanotum w h it e ;  

th o ra c ic  p leu ra  straw  w ith  a red  t in g e ;  w ing  buds 

and conco lorous  w ith  head.

Legs

Coxae red d ish  brown; femora brown; t i b i a e  brown save l a s t  

qu arte r  which i s  h ya l in e  and conco lo rou s  w ith  t a r s i ;  c laws 

b la c k .

Dimensions

These are g iv en  in  Tab le  3.10.

THIRD INSTAR ( F i g . 3 .5 )

Head

FOURTH INSTAR ( F i g . 3 .6 )

Head

Brown t o  b lack  d o r s a l l y ;  eyes  deep red ; p a ir e d  o c e l l i
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0.5MM

2?i&* 3• 55 0. dudgeoni: Third instar.
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c l e a r l y  v i s i b l e ;  s i tu a te d  about a t h i r d  from  the  eye down 

each arm o f  the U-shaped e c d y s ia l  su tu re ;  an tenna l in s e r t i o n s  

b lack  d o r s a l l y ,  deep red  v e n t r a l l y ,  a l l  o th e r  segments b la c k ,  

f i r s t  th ree  w ith  f i v e  l o n g i tu d in a l  rows o f  r e g u la r  minute 

s t i f f  h a irs ,  arrangement on 4th segment not c l e a r l y  d e f in e d ;  

in te rsegm en ta l su tures o f  antennae h y a l in e  to  w h it e ;  f i r s t  

th ree  segments o f  rostrum p a le  brown; p rox im a l h a l f  o f  4th 

segment h y a l in e ,  d i s t a l  h a l f  deep brown t o  b la c k ;  rostrum  

extends t o  end o f  4th abdominal segment.

Thorax

Pronotum and mesonotum b l a c k  d o r s a l l y , f r i n g e d  w i t h  s t i f f  

h a i r s  becoming s h o r t e r  and more s p a r s e  from th e  l a t e r a l  m arg in  

to  the m id l i n e ;  metanotum w h i t e ;  f o r e - w i n g  pads  b l a c k  and  

s i m i l a r  in  c o l o u r  t o  pronotum, e x t e n d in g  h a l fw a y  o v e r  the  

f i r s t  abdominal  segment,  r i g h t  h a l f  marked o f f  from l e f t  by a 

d i s t i n c t  deep re d  e c d y s i a l  g r o o v e ;  h in d  w in g  pads  w h i t e ,  l y i n g  

beneath f o r e - w i n g  pads and c l o s e l y  a p p l i e d  t o  them.

Legs

A l l  segments deep brown t o  b la c k ;  t a r s i  b la ck  d o r s a l l y ,  

f r in g e d  w ith  dense mass o f  r e l a t i v e l y  lo n g e r  h a i r s ;  v e n t r a l  

a sp ec t  w h i t e ;  c laws  b l a c k .

99 .
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Abdomen

Reddish brown d o r s a l l y ;  o d o r i fe r o u s  g lands seen as 

d i f fu s e d  straw  co lou red  pa tches  w ith  b la ck  s i c k l e  shaped 

o r i f i c e s  open ing  in to  in te rs e g m e n ta l  membranes o f  segments 

4 and 5, and 5 and 6; segments 9 and 10 b la c k .

Dimensions

These are  g iv en  in  T ab le  3 .10.

FIFTH INSTAR ( F i g . 3 .7 )

Thorax

Wing pads ex tend , depending on the  n u t r i t i o n a l  s t a t e ,  

over  e i t h e r  th e  second o r  the t h i r d  abdominal t e r g a .  In  w e l l  

fed  in s t a r s ,  th e  abdomen becomes d is ten d ed  and o n ly  the  2nd 

tergum may be co ve red ; in  s ta r v e d  in d iv id u a ls  th e  segments 

become shrunk and t e le s c o p e d  in t o  one another w ith  th e  pads 

c o v e r in g  the  t h i r d ;  t h is  s i t u a t i o n  may be ob se rved  not o n ly  in  

the la b o ra to r y  but a ls o  in  the  f i e l d .

Apart  from dim ensions, a l l  o th e r  f e a tu r e s  as in  4th in s t a r ;  

fem ales can be d is t in g u is h e d  from males by a h y a l in e  o v a l  patch  

s t r e t c h in g  from mid 4th sternum to  mid 8th w ith  a b la ck  sem i­

c i r c u la r  patch a t  i t s  p o s t e r i o r  m argin ; from th e  u n d e r ly in g  

s tru c tu re s  can be d isc e rn ed  a d e v e lo p in g  o v i p o s i t o r .

Dimensions

100.

These are g iven  in  Tab le  3 .10.

University of Ghana          http://ugspace.ug.edu.gh



Fig. 3.7: 0. dudgeoni: F ifth  instar.

University of Ghana          http://ugspace.ug.edu.gh



101.

ib
D e s c r ip t io n  o f  a d u lt  0. dudgeoni Lg iv en  by Samy (1969 ).

Dimensions

These are  g iv e n  in  Tab le  3 .10.

ADULTS ( F i g . 3.8)

P o s t  m ou lt in g  c o lo u r  changes in  a d u lt  0. dudgeoni

Part o f  the body Just a fte r  emergence Cue hour a fte r  emergence

Head Orange Dark brcwn

Eyes Deep red Deep red

Antennal segments 1

2

3

4

Orange

Vfalte
Prox. h a lf  white, 
d is ta l h a l f  orange

Orange

A l l  segments dark brcwn 
to black

Rostrum B^aline Dark brcwn

Prmotum Orange, annulated 
with black

Anterior h a l f  deep brown 
to  black, posterior h a l f  
brown

Wing: Meirbrane 

Corium

Clavus

V h ltB
White with orange 
•reins

White

Hyaline

V\hite with a l igh t  brcwn 
tinge

Dark brown

Scute Hum Orange Anterior h a l f  deep brown; 
posterior h a l f  l igh t  
brcwn

Forelegs, Mid- and 
Hindlegs: Femur

Tibia

Tarsus

Orange

White to  hyaline 

White to  hyaline

A l l  femora deep brown

Tibiae black annulated

Centrally with white; 
ta rs i white; claws black
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o
3 .3 .2 ,2  Oxycarenus f i e b e r i  S ta l  

FIRST INSTAR ( F i g . 3 .9 )

Head

Straw co lo u red ;  U-shaped e c d y s ia l  l i n e  k h ak i,  t e n d in g  t o  

become y e l l o w ;  compound eyes  deep red ; rostrum  fo u r  segmented, 

f i r s t  th re e  segments h y a l in e  ten d in g  to  become creamy; d i s t a l  

h a l f  o f  fo u r th  segment w ith  b la ck  t i n g e ,  extends to  second 

abdominal segment; h a ir s  sh or t  and s t i f f  w i th  bulbous ends; 

one row running a lon g  the m id - l in e  from an tec lypeu s  and f a l l i n g  

short o f  th e  v e r t e x ,  w ith  two o th e r  rows, one on e i t h e r  s id e ;  

e lsewhere arrangement not c l e a r l y  d e f in e d ;  antennae fo u r  s e g ­

mented, scape and f i r s t  th ree  segments h y a l in e ,  fou rth  deep red  

h a irs  s t i f f  w ith  bulbous ends arranged in t o  f i v e  rows on f i r s t  

three segments, arrangement on fou rth  segment not c l e a r l y  

d e f in ed .

Thorax

Pronotum and mesonotum s im i la r  in  c o lo u r  t o  head; median 

lo n g i tu d in a l  e c d y s ia l  l i n e  y e l l o w is h  brown; a s in g l e  row o f  

short h a ir s  on a n t e r io r  and p o s t e r i o r  margins o f  pronotum; 

metanotum w h it e ;  no w ing pads v i s i b l e .

£g£g,

Femora and t a r s i  h y a l in e ;  t i b i a e  w ith  a d u l l  red  t i n g e .
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Abdomen

Tergum o f  f i r s t  segment re d ; second tergum creamy w ith  a 

t in g e  o f  red ; t h ir d  tergum creamy; l a s t  q u a r te r  o f  fo u rth  s e g ­

ment and f i r s t  q u a r te r  o f  f i f t h  w ith  a deep red  t in g e  fo rm in g  
ba»-\d

a red^across  th e  abdomen; 6th -  8th segments cream co lo u red  w ith  

a red  t in g e ;  9th and 10th segments b la c k ; a l l  abdom inal t e r g a  

w ith  two rows o f  sh o r t s t i f f  h a ir s  s p a rs e ly  d is t r ib u t e d ,  

in c re a s in g  in  len g th  towards t h e i r  l a t e r a l  m argins; te rm in a l 

abdominal segments w ith  more pubescence; l a r v a l  o d o r ife r o u s  

glands y e l lo w is h  b r o w n ,v is ib le  as round pa tches s itu a te d  

m e d ia lly  on te r g a  4 and 5; o th e r  fe a tu re s  as in  0 . d u d geon i.

Dimensions

These a re  g iv en  in  T a b le  3 .11 .

SECOND INSTAR ( F i g . 3.10)

Head

Straw co lo u re d ,d a rk e r  than 1 s t in s t a r ;  an ten n a l scape 

concolorou s w ith  head; e c d y s ia l  l in e  y e l lo w is h  brown; eyes  

deep re d , rostrum  extends to  end o f  2nd abdom inal segm ent; 

apart from  d im ensions, o th e r  fe a tu re s  as in  1 s t in s t a r .

Thorax

Pronotum and mesonotum con co lo rou s  w ith  head, metanotum 

w h ite ; median e c d y s ia l l in e  s im i la r  to  f i r s t  in s t a r ;  w in g  pads 

v i s i b l e  as sm all l a t e r a l  p ro tu b eran ces .

104.
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105 .

Legs

E xcep tin g  d im ensions, o th e r  fe a tu re s  as in  f i r s t  in s t a r .

Dimensions

These are g iv en  in  Tab le  3 .11 .

THIRD INSTAR ( F i g . 3 .11 )

He ad

Brown; U-shaped e c d y s ia l  l in e  straw  c o lo u re d ; eyes  red d ish  

brown; antennal scape and f i r s t  segment con co lo rou s  w ith  head; 

2nd and 3rd l i g h t  brown; 4th re d d ish  brown; arrangem ent o f  h a ir  

as in  1st in s t a r ;  1st and 2nd segments o f  rostrum  con co lo rou s  

w ith  head; 3rd h y a l in e ,  p rox im a l t h i r d  o f  4th segment h y a l in e ;  

d i s t a l  tw o - th ird  b la c k ; in te rs e g m e n ta l su tu res  b la c k .

Thorax

Pronotum deep brown w ith  l i g h t  brown median e c d y s i a l  l i n e ;  

mesonotum l i g h t e r  in  c o lo u r  t o  pronotum ; metanotum w h i t e ;  w in g  

pads extend  backwards on mesonotum.

Legs

A l l  fem ora con co lo rou s  w ith  head ; t i b i a e  brow n ; t a r s i  

h y a l in e  to  w h i t e ,  c law s  b l a c k .
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106.

Abdomen

Segments 1 - 3  deep brown w ith  a shade o f  g reen ; 4 - 8  deep 

brown ten d in g  to  b la c k ; 9 and 10 b la c k ; each abdom inal tergum  

w ith  two t ra n s v e rs e  rows o f  sh o r t  s t i f f  h a ir s ,  p a r t ic u la r ly  

conspicuous a lon g  th e  l a t e r a l  m arg in s; o d o r ife r o u s  g lands as 

in 0. du dgeon i.

Dimensions

These a re  g iv en  in  T a b le  3 .11 .

FOURTH IN STAR ( F i g . 3 .12 )

Head

Dark brown to  b la c k ; e c d y s ia l  l in e  brown; eyes  d u l l  re d ; 

antennal segments 1 - 3  l i g h t  brown, 4th segment deep brown; 

arrangement o f  h a ir  as in  1st in s t a r ;  segments 1 -  3 o f  rostrum  

h y a lin e , d i s t a l  th r e e -q u a r te rs  o f  fo u rth  segment b la c k , 

p rox im al o n e -q u a rte r  h y a lin e .

Thorax

Pronotum and mesonotum co n co lo ro u s  w ith  h ead , metanotum  

w h ite ;  f o r e -w in g  pads ex ten d  to  p ro x im a l  h a l f  o f  f i r s t  abdomi­

n a l  segm ent, second w in g  pads c l o s e ly  a p p l i e d  to  u n d e rs id e  o f  

f o r e -w in g  p ads .

Legs

A l l  femora and t i b i a e  brown; t a r s a l  segm ents h y a l in e  to  

c o lo u r le s s .
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Abdomen

Segments 1 - 8  brown, 9 and 10 b la c k ; o d o r i fe r o u s  g lands 

deep brown; a l l  o th e r  fe a tu re s  as in  3rd in s t a r ;  v e n t r a l  

abdomen l i g h t  brown w ith  a l i g h t  g re en ish  t in g e .

Dimensions

These are g iv en  in  T ab le  3 .11 .

FIFTH INSTAR (F ig .  3 .13)

Head

Dark brown to  b l a c k ;  eyes  d u l l  r e d ;  a l l  a n te n n a l  segm ents  

con co lo rou s  w ith  head ; ro s tru m  h y a l in e  w i t h  d i s t a l  h a l f  o f  

l a s t  segment b l a c k .

Thorax

Pronotum, mesonotum and metanotum c o n c o lo ro u s  w ith  head ;  

a l i g h t  brown e c d y s i a l  s u tu re  p r e s e n t  m e d ia l l y .

Legs

A l l  femora deep brown; t i b i a e  dark  brow n ; t a r s a l  segm ents  

b la c k  d o r s a l l y , h y a l in e  v e n t r a l l y ;  c law s  b l a c k .

Abdomen

Segments 1 - 8  deep brown to  b la c k , 9 and 10 b la c k ; 

o d o r ife ro u s  glands deep brown w ith  b la ck  s ic k le  shaped o r i f i c e s  

between segments 4 - 5  and 5 - 6 ;  a l l  o th e r  fe a tu re s  as in  fo u r th
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in s ta r ;  ventrall^abdomen deep brown.

Dimensions

These are g iv en  in  T a b le  3 .11 .

ADULT ( F i g . 3 .14 )

i s
D e s c r ip t io n  o f  a d u lt  0 . f i e b e r i  ^g iv e n  by Sarny (1 9 6 9 ).

Dimensions

These are g iv en  in  Tab le  3 .11 .

108.
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109.

Post rroulting colour changes In adult 0. fieb e r i

Part o f the body Just a fte r  emergence One hour a fte r  emergence

Ifead Orange Reddish-brcwn

Eyes Deep red Deep red

Antennal segrrents 1

2

3

4

A l l  segments 

Orange

A l l  segments reddish- 

brcwn

Rostrum Hyaline Hyaline

Prcnotum Orange Beddish-brown

Wing: Membrane 

Coriun 

Clavus

A l l  parts o f  wing 

white

Hyaline

Red

Peddish-brown

Scute Hum Orange Beddish-brown

Forelegs, Mid- and 
Hindlegs: Femur

Tibia

Tarsus

Orange

Hyaline

Hyaline

Reddish-brcwn

Tibiae o f  mid- and hind 
legs reddish-brcMn 
annulated cen tra lly  
with white; o f  forelegs 
reddi sh-brown ;
Tarsi hyaline to  white.
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FIRST INSTAR ( F i g . 3 .15 )

Head

Cream co lo u red , ten d in g  to  straw  a t  v a r io u s  p la c e s ,  eyes 

deep re d ; U-shaped e c d y s ia l  l in e  khaki c o lo u re d ; rostrum  fo u r  

segmented, f i r s t  th re e  segments h y a l in e ,  t i p  o f  fo u rth  segment 

w ith  a b la ck  t in g e ;  h a ir s  on head s h o r t  and s t i f f  w ith  bulbous 

ends and t h e i r  arrangem ent as in  0 . f i e b e r i ; antennae fo u r  

segmented, f i r s t  th re e  segments h y a l in e ,  fo u r th  deep re d , 

b ese t w ith  numerous t in y  s t i f f  h a ir s  w ith  bu lbous ends, a rran ged  

in to  f i v e  rows on the f i r s t  th re e  segm ents; on th e  fo u rth  seg ­

ment, arrangem ent i r r e g u la r .

Thorax

P ro -  and m eso-nota con co lo rou s  w ith  head; metanotum w h ite ,  

no w ing pads v i s i b l e .

Legs

A l l  fem ora conco lorou s w ith  head; fo r e  t i b i a e  h y a l in e ;  

mid— and h ind t i b i a e  w ith  a t in g e  o f  d u l l  red  and f i v e  rows o f  

h a ir s ;  claw s b lack/  t a r s i  h y a lin e .

Abdomen

F i r s t  abdom inal segment re d , 2nd w ith  a t in g e  o f  red ,

3rd - 4 th  creamy; 5th -  8th cream co lou red  w ith  a t in g e  o f  red ;

3 .3 .2 .3  Oxycarenus h y a lin ip e n n is  (C o s ta )'
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Fig. 3.15: Oxffoarenus hyalinlpennls (Costa ); F irs t  in star.
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9th -  10th b la c k ; two la r v a l  o d o r i fe r o u s  g lands straw  co lo u red  

s itu a te d  m e d ia lly  on segments 4 and 5; a l l  o th e r  fe a tu re s  as 

in  0 . f i e b e r i ; v e n t r a l  abdomen creamy te n d in g  to  straw  co lo u red  

a t in g e  o f  red  conspicuous on 1 s t and 2nd s te rn a ; v e n tra ll j :  

abdomen d ev o id  o f  pubescence.

Dimensions

These are g iv en  in  T a b le  3 .12 .

SECOND IN STAR ( F i g . 3 .16 )

Head

Dark creamy d o r s a l l y ;  eyes  deep r e d ;  e c d y s i a l  l i n e  k h ak i  

c o lo u re d ;  an ten n a l  scap e  c o n c o lo ro u s  w ith  d o r s a l  h ead ,  f i r s t  

th ree  segments h y a l in e ,  fo u r th  deep r e d ;  ro s tru m  ex te n d s  to  

fo u r th  abdom inal segm ent, o t h e r  f e a t u r e s  as  in  f i r s t  i n s t a r .

Thorax

P ro -  and m eso-nota s im i la r  in  c o lo u r  t o  head, metanotum 

w h ite ; o th e r  fe a tu re s  as in  f i r s t  in s t a r ;  ven tra l!* ,th o rax  creamy
W.rxc^ pcvcis CV* »vr\ vC_ f-i -£*«=> C r i

Legs

A l l  femora creamy ten d in g  to  k h ak i; fo r e  t i b i a e  h y a l in e ,  

m id- and h ind  t ib ia e  w ith  a d u l l  red  t in g e ;  t a r s i  creamy; 

claw b la c k .

D i m e n s i o n s

These are g iven  in  T ab le  3.12.
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D arker than in  second in s ta r?  eyes  deep red? U-shaped 

e c d y s ia l  l in e  creamy? an ten n a l segments 1 - 3  h y a l in e ,  4th deep 

red? a l l  o th e r  fe a tu re s  as in  2nd in s ta r?  rostrum  extends t o  

3rd abdom inal segm ent.

Thorax

P ro -  and meso- nota  s im i la r  t o  head in  c o lo r a t io n ,  

metanotum w h ite?  w ing pads better developed p ro tu b eran ces  on 

the mesonotum.

Legs

A l l  fem ora conco lorou s w ith  head? fo r e  t i b i a e  h y a l in e ,  

mid and h ind  w ith  a t in g e  o f  d u l l  re d ; t a r s i  h ya lin e?  claw s 

b la c k .

Abdomen

F i r s t  abdominal segment re d , 2nd segment dark creamy w ith  

a t in g e  o f  red , 3 - 4  dark creamy w ith  a g re en ish  t in g e ,  9 - 1 0  

b la ck , o th e rs  dark creamy w ith  a t in g e  o f  re d ; o th e r  fe a tu re s  

as in  2nd in s ta r ;  ventral^abdom en creamy w ith  a shade o f  red  

on 1 s t sternum and on s te rn a  4 - 8 .

Dimensions

THIRD INSTAR ( F i g . 3 .17)

Head

These are  g iven  in  T ab le  3 .12 .
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Deep brown to  b lack? e c d y s ia l  l in e  kh ak i-b row n ; eyes  

o ra n ge -red ; antennal scape and 1 s t segment s im i la r  t o  head 

in  c o lo u r , 2nd and 3rd segments cream y, 4th brow n ish  to  b la c k ; 

f i r s t  th re e  segments o f  rostrum  h y a l in e ,  second h a l f  o f  fo u rth  

segment b la c k ; pubescence as d e s c r ib e d  f o r  f i r s t  in s t a r .

Thorax

Pronotum con co lo rou s  w ith  head, mesonotum brown w ith  a 

shade o f  g reen , metanotum w h ite ;  w in g  pads ex ten d  o v e r  e i t h e r  

the whole f i r s t  abdom inal segment o r  co ve rs  o n ly  h a l f  o f  i t ;  

ventralk)/thorax o ra n g e .

Legs

A l l  fem ora brown; f r o n t  t i b i a e  h y a l in e ,  m id- and h ind  

t ib ia e  brown; t a r s i  h y a lin e ;  c law s b la c k ; arrangem ent o f  h a ir s  

as in  f i r s t  in s t a r .

Abdomen

Segments 1 - 8  brown w ith  a t in g e  o f  g re en , 9 - 1 0  b la c k ; 

o d o r ife ro u s  glands as in  0 . du dgeon i; ven t rally,abdomen brown 

w ith  a g reen ish  t in g e .

Dim ensions

114.

FOURTH INSTAR ( F i g . 3 .18 )

Head

These are g iv en  in  T ab le  3 .12.
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Prox im a l h a l f  o f  3rd an ten n a l segment h y a l in e ,  d i s t a l  

h a l f  b la c k ; a l l  o th e r  fe a tu re s  as in  fo u rth  in s t a r .

Thorax

Wing pads ex tend  o v e r  e i t h e r  th e  second o r t h ir d  

abdominal segm ent; o th e r  fe a tu re s  as in  fo u r th  in s t a r ;  the 

sexes can be d is t in g u is h e d  by th e  same c h a ra c te r  as f o r

0. du dgeon i.

Legs and Abdomen

F eatu res  as in  fo u rth  in s t a r .

Dimensions

These a re  g iv en  in  T ab le  3 .12 .

ADULTS ( F i g . 3.20)
is

D e s c r ip t io n  o f  a d u lt 0 . h y a lin ip e n n is  / g iv en  by Samy

(1969) .

Dimensions

These are g iv en  in  T ab le  3 .12 .

FIFTH INSTAR ( F i g . 3 .19 )

Head
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Fig. 3. 13: 0. h ^ a l in ^ r d s .  F ifth  instar.
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Post insulting colour changes in adult 0. hyalinipennis

Part o f  the body Just emerged One hour a fte r  emergence

Head Orange-red Silvery brown

Eyes Deep red Deep red

Antennal segments 1

2

3

4

Orange-red

tty-aline

Hyaline 

Orange-red

Dark brcwn to  black

Prox. h a lf hyaline, 
d is ta l h a lf  brovn

Dark brown to black

Dark brwn to  black

Rostrum Ifyal ine ffyaline

Pronotum vahite with an 
orange-red tinge

Deep brcwn to  black

WLng A l l  parts o f  wing 
white

Meitbrane and oorium white; 
clavus white with a tinge 
o f  brown

Scute Hum Orange-red Dark brown to black

Forelegs: Femur 

T ib ia  

Tarsi

Orange-red

Hyaline

Hyaline

Reddi sh-brcwn

Vfoite

ffyaline

Mid- and Hindlegs Femora orange-red, 
other parts 
hyaline

Femora reddish brcwn, 
tib ia e  dark brown to  black 
at extreme t ie s , annulated 
cen tra lly  with white.
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Fig. • 20: 0. h jra ljjigeniiis; M u lt
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3.3.3 Key f o r  i d e n t i f i c a t i o n  o f  a d u lts  and la r v a e  o f  

Oxycarenus s p e c ie s  s tu d ied

1. No wing pads v is ib le . Features in  a l l  three species sim ilar

and in d istin gu ishab le .........................................................  1st instar

Wing pads v is ib le  ...............................................................  2

2. Wing pads appear as small la te ra l protuberances on

mesonotum (F igs .3.4, 3.10, 3.16) ............................... 2nd instar (4)

Wing pads better developed and protrude backwards 

on mesonotum...........................................................    3

3. Wing pads as small buds protruding just onto metanotum

(F igs.3.5, 3.11, 3.17) ..................................................3rd instar (6)

Wing pads extending over f i r s t  abdominal segments or

covering anterior h a lf o f  i t  (F igs .3.6, 3.12, 3 .1 8 )...4th in star (8)

Wing pads extend over abdominal segments 2 - 3

(F igs.3.7, 3.13, 3.19) .......................................................5th instar (10)

4. F irs t three antennal segments hyaline ...........................  5

F irst three antennal segments with ligh t brown

t in g e ...................................................................   0. fieb e r i

5. Abdominal segments with a yellcwish tinge. Fore tib ia e

with a reddish tinge dors a l l y ..............................................0. dudgeoni

Abdominal segments with a greenish tinge. Fore tib iae

hyaline .......................................................   0. hyalinipennis

6. F irst three antennal segments h y a lin e ............................ 7

F irst three antennal segments with a ligh t brwn

tinge .............................................................................  0. f ieb e r i

7. Abdomen with a greenish t in g e ....................................... 0. hyalinipennis

Abdorian with a yelloi/\riLsh tinge ..................................... 0. dudgeoni
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F ig . 3.21; 0. dudgecni: Forewing
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8. Antennal segments 2 and 3 brown or black ............................ 9

Antennal segments 2 and 3 hyaline to ere arty. Abdorroi

with a greenish tinge ..............................................   • • • .0. hyalinipennis

9. Antennal segrrents 2 and 3 brcwn, abdomen deep b ra n

to  black .............................................................................. 0. fie b e r i

Antennal segments 2 and 3 black, abdoiren reddish

brown .......................................................................... . . . . . 0 .  dudgeoni

10. A l l  antennal segments deep brcwn or b la c k ..................  11

Antennal segment 2 and proximal h a lf o f 3rd segment

hyaline to  ere a iry ................................................................0. hyalinipennis

11. Intersegmental sutures o f  antennae brown................  0. fie b e r i

Intersegmental sutures o f  antennae hyaline to

crea iry.......................................................................... 0. dudgeoni

Adults

1. A ll  antennal segmsnts, -head and prmotum black .................. 2

Not as abo're ...............................................................................  3

2. Basal part o f  oorium black, the rest o f  i t  hyaline

or colourless (F ig .3.21) ................................................... 0. dudgeoni

Black pigrrent not extending to  corium; the la t te r

pink or red (F ig .3.22) ....................................................... 0. fieb e r i

3. Antennae with basal portions o f  segments 2 and 3 ligh t 

brown; pronotum dark brown to  black; clavus pale with 

fa in t brewn tinge acmcolorous with corium (Fig. 3 .2 3 )... .  

.........................................................................................0. hyalinipennis
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The head w id ths o f  a l l  the in s ta r s  and a d u lts  f o r  each 

o f  the th re e  sp e c ie s  o f  Oxycarenus were re g re s s e d  on the 

d u ra tion  o f  each in s t a r  ( t im e ) .  The head w id th s  w ere p lo t t e d  

a ga in s t tim e and r e g r e s s io n  l in e s  were drawn t o  see how the 

data f i t  in to  the r e g r e s s io n  equ a tion  (T a b le  3.13 and F ig s .  

3.24 -  3 .2 6 ).

The s c a t t e r  diagram s o f  head w id th s  and d u ra tio n  o f  

in s ta r s  fo r  a l l  the th re e  s p e c ie s  s tu d ied  a l l  l i e  on a s igm o id  

cu rve . The c a lc u la te d  r e g r e s s io n  l in e s  pass through th e  

s c a t t e r  o f  the p o in ts  (F ig s .  3 .2 4 - 3 .2 6 ) .

3.3 .4  GROWTH PATTERNS

University of Ghana          http://ugspace.ug.edu.gh



CO

CD V)
O
ID

TjaCli
COXI

-P

•H
r̂ *nzlctf
CD

CM

O

CO

CD

<r

o

c
o

73
Q

OnO
CO

-P£
0

s0ud
COcC0
£
C •
0  CO

0 M£ «
0
rQ
Ph

•HA
CO£o•H

-Pc\J
I—I0(X

CO

G
•H

O
co♦H

-PC\j

OJ o0

nd
OJ
o o

(  ' UJULi ) q ; p i M p D 0 H

o  I

CM

0̂•HP"H

University of Ghana          http://ugspace.ug.edu.gh



tf)
aTD
L_
a-+-»
c

D
Q

(  U JU L1) L H P J M P D 0 H

.2
5:

 
0. 

i'i
cb

er
i; 

Re
la

tio
ns

hi
p 

be
tw

ee
n 

me
as

ur
em

en
ts 

of 
he

ad
wi

dt
h 

and
 

du
ra

tio
n 

of 
in

st
ar

s*

University of Ghana          http://ugspace.ug.edu.gh



oCN

CO

CD

0)
o
T)

CN

CO
ok-Da

CN
d

CJD

Ol

(UJLU) HipiMpDOH Fi
g.

 
3.

26
: 

0. 
hy

al
in

ip
er

m
is

: 
Ke

la
tio

ns
hi

p 
be

tw
ee

n 
me

as
ur

em
en

ts 
of 

he
ad

wi
dt

hs
and

 
du

ra
tio

n 
of 

in
st

ar
s.

University of Ghana          http://ugspace.ug.edu.gh



Table 3.13: Baad widths and duration (days) o f  instars
o f  the three species o f  Oxycarenus

Species Stage

0. dudgeoni 

Mean head width (ran)

Duration o f  stage (days)

Accumulated days

Regression o f  y (head width) on x (accumulated days)} y = O.O^x + 0.25

I I I I I I IV V Adult

0.25 0.28 0.46 0.60 0.77 0.76

4.2 2.4 2.7 2.8 4.8 -

0 4.2 6.6 9.3 12.1 16.9

0. fieb eri

Ms an head width (nm) 0.24 0.27 0.42 0.54 0.65 0.64

Duration o f  stage (days) 4.8 3.0 3.2 3.8 4.3 -

Accumulated days 0 4.8 7.8 11.0 14.8 19.1

Regression o f  y (head width) on x (accumulated days), y  = ° ‘ c 24-*+ 0.25 

0. hyalinipennis

Ms an head width (mm) 0.24 0.30 0.41 0.53 0.70 0.68

Duration o f  stage (days) 4.5 2.8 3.6 4.3 4.9 -

Accumulated days 0 4.5 7.3 10.9 15.2 20.1

Regression o f  y (head width) cn x (accumulated days), y  = c*o^ k+ o .24
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3 .3 .5  R e la t io n s h ip  Between Measurements o f  S u ccess ive  

In s ta rs  o f  Oxycarenus s p e c ie s

Dyar (1890) has observed  a r e la t io n s h ip  between 

the head w id ths o f  s u c c e s s iv e  in s ta r s  o f  L ep id op te rou s  la r v a e ,  

and th a t  su c c e s s iv e  measurements form  a g e o m e tr ic a l p ro g re s s io n , 

b e a r in g  a con s tan t r a t i o  to  one an o th er. The a p p l ic a t io n  o f  

th is  ru le  s e rv e s  to  d is c o v e r  w hether an in s t a r  has been o v e r ­

look ed . P rzib ram  and Megusar (1912) gave a t h e o r e t i c a l  p ro ­

g re s s io n  fa c t o r  o f  1.26 f o r  in s e c ts  in  g e n e ra l and su gges ted  

th a t  th e  number o f  body c e l l s  i s  n orm a lly  doubled  a t  each 

m ou lt. P rz ib ram *s  fa c t o r  was a p p lie d  to  th e  head w id th s  o f  

a l l  s ta g es  o f  the th re e  s p e c ie s  o f  O xycarenus. The mean 

growth r a t io s  are g iv en  in  T ab le  3 .14 , and in  e v e ry  case cjc r\ot 

equ a l the t h e o r e t i c a l  p ro g re s s io n  fa c t o r .
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Table 3.14: Ms an growth ratios o f  a l l  stages o f  the three
species o f  Oxycarenus

Instars and 
th e ir  head 

widths

S p e c i  e s

0. dudgeoni 0. fieb e r i 0. hyalinipennis

2nd = 1.12 — -  = 1.13 ° * 30 -  1.25
1st 0.25 0.24 0.24

3rd ° * 46 = 1.64 ° - 42 -  1.55 ° - 41 -  1.37
2nd ° - 28 0.27 0.30

4th 060  = 1 ^ ° * 54 -  1.29 - = 1.29
3rd 0.46 0.42 0.41

5th = 1.28 ° - 6  ̂ -  1.21 ° - 70 -  1.32
4th 0.60 0.54 0.53

Adult 0.76 „ 0.64 ^ n0 0.68 _ r. n--------  0.99 ------= 0.98 ------= 0.97uCK W 7 C-jc

Mean 1.27 1.27 1.24
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M ating behaviou r

S tu d ies  by many au th ors , in c lu d in g  M it c h e l l  and Mau

(1969) on Nezara v i r id u la  L . and M u kerji and Le Roux (1965)

on Pod isus m a c u liv e n tr is  (Say) (both  p en ta tom id s ) ,  have shown

th a t the m ales are po lygynou s and th e  fem a les  p o lyan d rou s ,

and th a t  d u rin g  m ating th e  m ales o re  more a g g r e s s iv e  than

the fem a les . S im ila r  o b s e rv a t io n s  have been made by Smith

(1927) on th e  R u th erg len  bug, N ys iu s v in i t o r  B erg. (L y g a e id a e ),

Andre (19 34) on the M ilkw eed bug, O ncopeltus fa s c ia tu s  (D a lla s )

(L y g a e id a e ),  Johnson (1942) on the Bed bug, Cimex le c t u la r iu s
o

L. (C im ic id a e ), K h a li fa  (1950) on Rhodnius p r o l ix u s  S ta l 

(R ed u v iid ae ) and by Lou is  (19 74) on th e  H arp acto rin ae  (Redu- 

v i i d a e ) . I t  seems, t h e r e fo r e ,  th a t  many H e te ro p te ra  e x h ib i t  

th is  b eh av iou r which i s  a ls o  seen in  O xycarenus.

The m ating p os tu re  adopted by Oxycarenus ensures f r e e  

movement by th e  p a i r .  A lthough  th e  fem ale  t r a i l e d  th e  male 

du rin g  c o p u la t io n , the l a t t e r  was n o t p a s s iv e  but a ls o  moved 

in  unison w ith  the fem ale as though both  were p a r ts  o f  a s in ­

g le  in s e c t .  D is lo c a t io n  o f  th e  male g e n i t a l i a  d id  not 

th e r e fo r e  occur s in ce  no s t r e s s  was in v o lv e d .  When d is tu rb e d  

s u f f i c i e n t l y ,  the need may a r is e  t o  d isen gage  f o r  each to  

make a qu ick  dash to  s a fe t y ,  and th is  th ey  do.

3.4 DISCUSSION
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O v ip o s it io n

O v ip o s it io n  beh av iou r in  in s e c ts  i s  v a r ie d  and i s  

a d ju sted  m ostly  to  s p e c i f i c  requ irem en ts  and l i v i n g  c o n d it io n s  

o f  the la rv a e  (Engelmann, 1970 ). In  O xycarenus, e g g  la y in g  

h a b its  v a ry . W hile some members o f  th e  genus la y  eggs  in  

b a tch es , o th ers  la y  s in g ly .  S pec ies  which la y  s in g le  eggs  on 

one h ost p la n t  may la y  c lu s te r e d  eggs  under d i f f e r e n t  c o n d i­

t io n s .  W hichever b eh av iou r adopted  depends on the c o n d it io n  

o f  the su b s tra te  a v a i la b le  fo r  o v ip o s i t io n .  T h is  i s  r e f l e c t e d  

in  th e  a b i l i t y  o r  o th e rw is e  t o  s t ic k  th e  o v ip o s i t o r  in to  the 

medium in  an attem pt to  con cea l th e  e g g s . In  0. du dgeon i, 

eggs were s c a t te r e d  s in g ly  among the kapok f ib e r s  but when 

damp co tto n  w ool was used as egg  la y in g  s u b s tra te ,  th e  g ra v id  

fem ale in s e r t e d  the o v ip o s i t o r  in to  the mass o f  c o tto n  w ool 

and eggs  were la id  in  c lu s t e r s .  In 0 . f i e b e r i  and 0 . h y a l in i ­

penn is , eggs were r e ta in e d  in  the abdomen u n t i l  death  i f  th e  

su b s tra te  p ro v id ed  was d ry  c o tto n  w oo l; but from  damp c o tto n  

w oo l, c lu s te r s  o f  eggs  were r e t r i e v e d .  Under n a tu ra l c o n d it io n s

in  the f i e l d ,  o . dudgeoni la y s  s in g le  eggs  in  kapok w h ile
and 0- -fxubcri

0. h y a lin ip e n n is   ̂ la y  an y th in g  from  s in g le  eggs  t o  as many as 

25 eggs p er batch .

M ichalk (19 35) c l a s s i f i e d  th e  eggs o f  H e te ro p te ra  based 

on t h e i r  o v ip o s it io n  s i t e s  in to  ten  c a t e g o r ie s .  These d iv is io n s  

were c r i t i c i z e d  by Leston  (1953) as b e in g  to o  narrow  and c u t t in g
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r ig h t  a cross  fa m ily  b a r r ie r s ,  as w e l l  as b e in g  a r t i f i c i a l  

from an e c o lo g ic a l  p e r s p e c t iv e .  O v ip o s it io n  s i t e s  have been 

c o r r e c t ly  grouped in to  fo u r  b roa d er c a te g o r ie s  by Southwood 

(1956) based on t h e i r  r e la t io n s h ip  to  th e  en v iron m en t. 

C lu s te red  eggs in  Oxycarenus are  d e p o s ite d  in  a c o n d it io n  

d es c r ib e d  by Southwood (19 56o) as "s e m i-e x p o s e d " . In c lu d ed  

in  th is  c a te g o ry  are some Cydn idae, most o th e r  L y g a e id a e , 

P y r rh o c o r id a e , most R ed u v iid ae  and some M ir id a e , n o ta b ly  

S t r o g ly lo c o r i s . L a y in g  eggs  s in g ly  i s  o b v io u s ly  more 

advantageous than la y in g  in  masses s in ce  a s in g le  eg g  i s  

exposed t o  the same hazards th a t  a w hole mass may c o l l e c t i v e l y  

encounter (Lou is  1974 ). In "sem i-exp osed " e g g s , th e re  i s  a 

consequent re d u c t io n  in  e f f e c t  o f  a tm ospheric  h aza rd s , p red a ­

t io n  as w e l l  as p a ra s it is m . The eg g  ch o r ion  i s  n o rm a lly  th in  

and unpigm ented, w ith  numerous sh o rt m ic ro p y la r  p ro c e s s e s .

W hile th e  w h ite  s e c r e t io n  s e rv e s  o n ly  t o  g lu e  th e  eggs 

to  the substratum  in  O xycarenus, th e re  are  o th e r  bugs b e lo n g ­

in g  t o  the H arpactorin ae (R ed u v iid a e ) in  which groups o f  eggs  

are t o t a l l y  covered  by th e  s e c r e t io n .  T h is  has been c o n s id e r ­

ed by CobAen (196 8) as an approach tow ards fo rm a tion  o f  an 

oo th eca , and accord in g  to  t h is  au th or, the e x te n t  o f  g lu e  

p rodu ction  has some taxanom ic v a lu e . I t  seems, h ow ever, th a t  

the fo rm ation  o f  an ootheca  w ith ou t an adequate p r o t e c t iv e  

co ve r  as seen m  the H arpactorinae (R ed u v iid a e ) i s  o f  d o u b tfu l
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va lu e , s in ce  i t  exposes s e v e r a l eggs  c o l l e c t i v e l y  t o  the 

hazards th a t  a s in g le  eg g  m ight n orm a lly  en cou n ter (Louis 1974).

M ou ltin g

During th e  p e r io d  o f  m o u lt in g , th e  in s e c t  i s  in  a h e lp le s s  

c o n d it io n  and a t th e  mercy o f  o th e r  members o f  th e  same species 

o r  o th e r  in s e c ts  w ith  c a n n ib a l is t ic  te n d e n c ie s , as w e l l  as 

en v iron m en ta l c o n d it io n s  such as th e  d ry in g  e f f e c t s  o f  the 

sun. The b r ig h t  c o lo u r s , u s u a lly  o ran ge , a s s o c ia te d  w ith  

new ly m oulted in s e c ts  do n o t b len d  w ith  th e  im m ediate surroun­

d ings and ren der them easy  t a r g e t s  f o r  p r e d a to r s . The new 

skin i s  s o f t  and can be p ie r c e d  by the rostrum  o f  wou ld be 

p re d a to rs . In  crowded o r  s ta rv e d  c u ltu r e s ,  can n ib a lism  

du ring m ou ltin g  i s  more o f t e n  en cou n tered  and groups o f  

"p re d a to rs "  a g g re g a t in g  and suck ing f lu id  from  new ly m ou lted  

in d iv id u a ls  become common. In  th e  f i e l d ,  more c a s t  sk in s  

a re  found on th e  u nd ers id e  o f  le a v e s  than on exposed  s u r fa c e s .  

T h is  is  b e l ie v e d  to  be a means o f  a v o id in g  both  th e  sun ’ s 

rays and to  a vo id  p r e d a to r s , m ain ly r e d u v i id  bugs. One hour 

search in  the f i e l d  f o r  c a s t sk in s  r e v e a le d  71 sk in s  o f  which 

59 were on the u n d ers id e : a c o r r e la t io n  s i g n i f i c a n t  by in s p e c ­

t io n .

C olour changes a s s o c ia te d  w ith  m o u lt in g  a re  rem arkab le . 

P a rts  o f  the body which l a t e r  assume v a r io u s  c o lo r a t io n s  are

12 7.
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i n i t i a l l y  cream co lou red  in  new ly hatched  la r v a e .  P a r ts  

which are  h y a lin e , th e  rostrum , f o r  exam ple, remain so 

throughout the developm ent o f  the in s e c t .  The eyes  are 

orange to  deep red . The fo u rth  an tennal segment i s  red d ish  

brown u n t i l  the th ir d  in s t a r ,  and then  assumes a deep brown 

or b la ck  c o lo u r  in  l a t e r  in s ta r s  and th e  a d u lt .  The dorsum 

is  a lw ays d a rk er than th e  v e n te r  and w ith  more pubescence.

The v e n t r a l  e c d y s ia l  l in e s  in  D ip te ra  as su gges ted  by 

Hinton (1963, p . 56) p rob a b ly  fu n c t io n  as h in ges  " th a t  f a c i l i ­

t a t e  th e  outward movement o f  th e  two h a lv e s  o f  th e  head when 

the d o rs a l e c d y s ia l  l in e  s p l i t s " .  In  O xycarenus, th e  \entral 

e c d y s ia l  l in e s  and th e  a rea  e n c lo s ed  by them (gu la ) appear 

l i g h t e r  both  in  c o lo u r  and te x tu r e  in  th e  shed c u t ic le  and 

p robab ly  fu n c t io n  in  a manner su gges ted  by H inton (1 9 6 3 ).

P a re n ta l ca re

P a re n ta l care  i s  known in  s e v e r a l  fa m i l ie s  o f  H e te ro p te ra

but i s  absent in  O xycarenus. Groups such as Oncom erinae,

N a ta l ic o r in a e , Cydn idae, S c u te l le r id a e  and Acanthosom atidae

( a l l  Pen tatom oidea ) show v a ry in g  d eg rees  o f  m atern a l ca re

which has been re p o r te d  as a p r im it iv e  fe a tu r e  by Cob*en (19 68) 

and Kumar (1969 ).
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Cannibalism

W hile a ttem p tin g  to  r e a r  nymphs o f  O xycarenus, a 

c a n n ib a l is t ic  tendency was ob se rved . Nymphs were seen 

sucking haemolymph from  th e b o d ies  o f  t h e i r  s ib s  which  were 

e s p e c ia l ly  v u ln e ra b le  t o  a tta c k  w h ils t  m o u lt in g . T h is  

tendency was on th e  in c re a s e  in  crowded o r  s ta rv e d  c o lo n ie s  

o f  th e  bugs. Egg can n ib a lism  was a ls o  ob se rved  in  e g g  la y in g  

fem a les . C on tents o f  f r e s h ly  l a id  eggs w ere seen t o  be sucked 

up c o m p le te ly , le a v in g  empty ch o r io n s . Odhiambo (195 7) o b s e r ­

ved two caged fem a le  Oxycarenus suck ing 22 o f  th e  eggs  th ey  

had l a id ,  le a v in g  o n ly  one to  h a tch . A lthou gh  Oxycarenus are 

con s id ered  to  be phytophagous, such c a n n ib a l is t ic  ten d e n c ie s  

are though t t o  be em ployed to  supplem ent t h e i r  p r o te in  and 

w a ter requ irem en ts when th ese  f a l l  s h o r t ,  as f o r  exam ple, in  

crowded c u ltu r e s .  In  a d d it io n ,  i t  can be e n v isa g e d  as s e r v in g  

a n a tu ra l means o f  p o p u la tio n  c o n t r o l .

A gg rega tio n

Youdeowei (196 6 ), a f t e r  e x te n s iv e  work on a g g re g a t io n  o f  

fe e d in g  Dysdercus in term ed iu s  D is ta n t ,  concluded  th a t  o l f a c ­

to r y  re c e p to rs  were in v o lv e d  in  th e  lo c a t io n  o f  th e  seeds 

p r io r  to  fe e d in g . Four typ es  o f  sen so ry  r e c e p to r s  w ere id e n ­

t i f i e d  and were a l l  borne on th e  te rm in a l an ten n a l segm ents. 

The same number o f  sensory r e c e p to rs  has been re p o r te d  f o r
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the antennae o f  D. fa s c ia tu s  S ig n o re t  (Madge, 19 65) and 

Rhodnius p ro lix u s  (W igg lesw orth  and G i l l e t ,  1934 ), M ile s  (1958) 

showed th a t  in  Dindymus v e r s i c o lo r  H. Sch. (H e te ro p te ra : 

P y r rh o c o r id a e ) ,  chem oreceptors were c o n fin e d  to  the an ten n a l 

t ip  whereas in  OncopeItus fa s c ia tu s  D a lla s  (L y g a e id a e ) and 

Nezara v i r id u la  (L . )  (P en ta tom id ae ) ,  chem oreceptors o ccu rred  

on the antennae and on th e  t a r s i .

A lthough  o l fa c t o r y  responses a id ed  lo c a t io n  o f  th e  fo o d , 

i t  was the v is u a l responses th a t  dem onstrab ly  le d  to  the 

fo rm ation  o f  a g g re g a t io n  (Youdeowei 1966 ). In t im a te  p h y s ic a l  

co n ta c t was m a in ta in ed  between in d iv id u a ls  in  an a g g re g a t io n , 

so th a t  in s e c ts  have a g r e a t  to le r a n c e  f o r  one a n o th er. T h is  

to le ra n c e  is  a ls o  e x h ib it e d  in  a g g re g a t io n  o f  land  isop od s  

(A l le e  1926) and N e b r ia  b r e v i c o l l i s  (F . )  (G reenslade 1964), 

be in g  an im portan t fa c t o r  in  m a in ta in in g  a g g re g a t io n s  

(Youdeowei 1966 ). Withycombe (1924) su gges ted  th a t  the appre­

c ia b le  in c rea se  in  numbers o f  D. h ow a rd ii B a llo u  on c o t to n  

p la n ts  depended on a v o l a t i l e  substance g iv e n  o f f  from  th e  

in s id e  o f  th e  b o l l s .  More r e c e n t ly ,  Saxena (1965) showed 

th a t D. k o e n ig i i  (F . ) began fe e d in g  on co tto n  seeds in  response 

to  s t im u la t io n  from l i p i d s .  These o b s e rv a t io n s  in d ic a t e  th a t  

co tton  seeds con ta in  an "a r r e s ta n t "  o r  a " fe e d in g  s t im u la n t"  

o r  b o th , (D e th ie r  e t  a l I9 6 0 ).  Prom r e s u lt s  o f  th e  th re e  

experim ents on a gg re g a t io n , i t  becomes apparen t th a t  Oxycarenus

130.
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l ik e  o th e r  seed fe e d in g  bugs, responds to  th e  chem ica l 

s t im u li from th e  seeds w ith  the h e lp  o f  th e  an tennae, more 

s p e c i f i c a l l y  the 4th segm ent. The n atu re  o f  th e  s t im u li  

remains work fo r  th e  fu tu re .

The im portance o f  s o c ia l  a g g re g a t io n  in  phytophagous 

in s e c ts  i s  b e s t  a p p re c ia te d  when i t  i s  n o ted  th a t  s e v e re  

damage t o  crops r e s u lts  from  lo c a l  a c t io n  o f  a g g reg a ted  

in d iv id u a ls .

M ic ro c lim a te

I t  was sa id  e a r l i e r  th a t  the th re e  s p e c ie s  o f  Oxycarenus 

are found in  sym patric  a s s o c ia t io n  on S ida  sp . and A b u tilo n  

sp. in  th e  savanna l o c a l i t i e s .  I t  i s  t o  be added h ere  th a t

0. dudgeoni has a m ic ro -h a b ita t  du rin g  th e  p e r io d  when kapok 

from Ceiba pen tandra i s  a v a i la b le .  The h igh  tem peratu re 

recorded  in s id e  th e  masses o f  kapok ( F i g . 3 .2 ) c o n fe rs  m ic ro -  

c l im a t ic  co n d it io n s  on the a d u lt  and a l l  the d eve lop m en ta l 

s ta g e s .

Wing pads

The developm ent o f  w ing pads i s  an in t e r e s t in g  fe a tu r e  in  

the h e te ro p te ra . In  the p resen t s tu d y , th e  m esonota l w ing pads 

were found to  make t h e i r  appearance in  th e  second in s t a r  as
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d ie  o f  the l a t e r a l  m argins o f  th e  mesonotum. S im ila r

examples a re  seen in  Tessara tom idae (Kumar 1969) and P en ta -

tom idae (Decoursey and E sselbaugh , 1962 ), Kumar and A n sa r i

(19 74) re p o r te d  th a t  amongst th e  Cimicomorphan h e te r o p te r a ,

in  the B ryoco rin ae  (jn irids), the m esonota l w ing pads a re  w e l l

d eve lop ed  in  the th ir d  la r v a l  in s t a r ,  g e n e r a l ly  rea ch in g  th e

p o s t e r io r  ends o f  the m esonota l pads. On th e  o th e r  hand,

in  the fa m ily  R ed u v iid a e , the m esonota l pads a re  but s l i g h t l y

d eve lop ed  in  the th ir d  in s t a r .

In  P y rrh o co r id a e  th e  p a t te rn  o f  w ing pad developm ent

e x h ib it s  rem arkable d i f f e r e n c e s .  F u se in i and Kumar (19 75)

rep o r ted  the absence o f  w in g  pads in  th e  f i r s t  two in s t a r s .

M esonotal w ing pads make t h e i r  appearance as t in y  s tru c tu re s

in  the th ir d  in s ta r  and d ev e lop  g r e a t ly  in  th e  fo u r th  in s t a r

reach in g  about the p o s t e r io r  end o f  the f i r s t  abdom inal t e r -

gum. In the f i f t h  in s t a r ,  both  th e  meso- and m etan o ta l w ing

pads extend  to  th e  t h ir d  abdom inal segm ent. A s im i la r

p a tte rn  o f  w ing pad developm ent i s  a ls o  seen in  P h yso p e lta  
_ . o

fa m e lic a  S ta l (H e te ro p te ra : L a r g id a e ) ,  though in  th e  t h i r d  

in s ta r  they are even more p o o r ly  d e v e lo p ed . O ther exam ples 

o f  a s im ila r  p a tte rn  o f  w ing pad developm ent a re  found in  

Phaenacantha a u s t ra l ia e  K irk a ld y  (C o lo b a th r is t id a e ) , a fa m ily  

which i s  con s id ered  by some authors (Kumar 196 7) t o  b e lo n g  to  

L yga e id a e , and a ls o  in  D ieuches n ota tu s (D a lla s ) (L y g a e id a e ).
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Study o f  th e  developm ent o f  w ing pads in  o th e r  groups 

o f  H e te rop te ra  i s  undoubted ly d e s ir a b le  as i t  m ight p rove  

h e lp fu l in  an adequate assessm ent o f  the s ig n i f i c a n c e  o f  

th e  d i f f e r e n c e s  in  the e x te n t  o f  developm ent o f  w in g  pads 

in  d i f f e r e n t  group o f  H e te ro p te ra .

Growth p a tte rn s

R ichards (194 9 ), w ork in g  on some g ra ssh op p ers , Chorth ippus
(ZC. IT cUjL cv.û

p a r a l l e lu s / (A c r id id a e ) and Locu sta  m ig r a t o r ia ^ ( S o l i t a r i a ) , 

noted  th a t  th e re  was some r e g u la r  r e la t io n s h ip  between m easure­

ments o f  the in s ta r s  ta k in g  in to  account v a r ia t io n s  in  t h e i r  

d eve lopm en ta l p e r io d s .  F u se in i and Kumar (19 75) n o ted  a 

s im ila r  p a t te rn  in  c o t to n  s ta in e r s  (H e te ro p te ra : P y r rh o c o r id a e ) 

in  Ghana. In  the p re s en t w ork, a s im i la r  p a t te rn  was n o ted .

An ex p la n a tio n  o f  the s igm o id  cu rve  i s  th a t  grow th in  e a r ly  

and la t e  s ta ges  o f  developm ent i s  s lo w er  than in  th e  m id d le  

s ta g e s .
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1. B io lo g y  o f  th e  Oxycarenus s p e c ie s  found in  Southern 

Ghana was s tu d ied .

2. Oxycarenus h y a lin ip e n n is  was found to  be a s p e c ie s  

o f  th e  Guinea savanna v e g e ta t io n  o f  th e  N orth ern  Ghana and 

a ls o  ranges a lon g  th e  c o a s ta l  fo re s t-s a v a n n a  m osaic b e l t  o f  

the C e n tra l R egion  and in  the dry savanna o f  th e  A ccra  p la in s .  

Old e x te n s iv e  c le a r in g s  in  th e  f o r e s t  zone w ere a ls o  found to  

be c o lo n iz e d . 0 . dudgeoni i s  a f o r e s t  s p e c ie s  w ith  a range 

c o -e x te n s iv e  w ith  th a t  o f  th e  T r o p ic a l  A fr ic a n  f o r e s t .  I t s  

occu rrence in  the fo re s t-s a v a n n a  in t e r fa c e  was a t t r ib u t e d  t o  

the occu rren ce  o f  th e  f e r a l  h os t p la n t  C e iba  pen tandra  in  

th ese  a re a s . 0 . f i e b e r i  i s  a common bug o f  c le a r in g s  in  the 

fo r e s t  zone and the d e r iv e d  savanna areas which were once 

f o r e s t .

3. Host p la n ts  o f  0 . f i e b e r i  and 0 . h y a lin ip e n n is  a re  

l im it e d  to  th e  M a lvaceae. On the o th e r  hand, 0 . dudgeoni was 

found t o  c o lo n iz e  M a lvaceae, S te r c u l ia c e a e , and Bombacaceae. 

The p r in c ip a l  f e r a l  h os t p la n t  o f  0 . f i e b e r i  was found to  be 

Sida a cu ta ; o f  0 . h y a l in ip e n n is , A b u tilo n  m auritianum ; and o f

0. du dgeon i, Ceiba pen tandra .

4. M alvaceous h ost p la n ts  f lo w e r  th rou ghou t the y e a r ,  

w h ile  S te rc u lia c e a e  and Bombacaceae f lo w e r  a t  p a r t ic u la r

4. SUMMARY
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p er iod s  o f  the y e a r . A su ccess ion  o f  c o lo n iz a t io n  o f  

host p la n ts , governed  by h ost p r e fe r e n c e  and season a l 

changes in  h ost p la n t  f r u i t in g  was found.

5. Some h ost p la n ts  were found to  be p r e fe r r e d  t o  

o th e rs . 0 . dudgeoni p r e fe r s  c o t to n  to  S ida a cu ta ; c o t to n  

and C eiba  pentandra a re  e q u a lly  p r e fe r r e d .  However, C eiba  

and A b u tilo n  were e q u a lly  p r e fe r r e d  when th ese  seeds were 

o f f e r e d  t o g e th e r .  For 0. f i e b e r i , c o t to n  was p r e fe r r e d  t o  

A b u tilo n  and Sida was p r e fe r r e d  to  A b u t i lo n , w h ile  S ida and 

c o tto n , S ida  and C e iba  and C e iba  and c o tto n  en jo y ed  equ a l 

p r e fe r e n c e s . 0 . h y a lin ip e n n is  p r e fe r s  c o t to n  to  A b u t ilo n  

and S id a . A b u tilo n  and S ida a re  e q u a lly  p r e fe r r e d ,  and 

c o tto n  and k en a f ( H ib iscu s  cannabinus) a re  a ls o  e q u a lly  

p r e fe r r e d .  In  a l l  th e  s p e c ie s  o f  Oxycarenus s tu d ie d , c o t to n  

is  e i t h e r  p r e fe r r e d  o r  e n jo y s  equ a l p r e fe r e n c e  w ith  t h e i r  

p r in c ip a l  f e r a l  h os t p la n ts .  A s h i f t  o v e r  from  t h e i r  w i ld  

h ost p la n ts  to  co tto n  p la n ta t io n s  shou ld r e a d i ly  commence 

when co tto n  i s  grown on la r g e  s c a le  in  Southern Ghana. I t  

i s  su ggested  th a t  to  cu t down the in c id e n c e  o f  Oxycarenus 

s p e c ie s , a l l  w i ld  h ost p la n ts  shou ld  be d e s tro y e d  b e fo r e  

co tto n  p la n ta t io n s  a re  e s ta b lis h e d .

6. P op u la tion s  o f  a d u lts  and la r v a e  o f  Oxycarenus were 

found t o  e x h ib it  f lu c tu a t io n s  but no s in g le  fa c t o r  appeared
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to  be s o le ly  r e s p o n s ib le .  However, the most im p ortan t 

param eters i d e n t i f i e d  were r a i n f a l l ,  h u m id ity , and th e  p h y s io ­

l o g i c a l  s ta t e  o f  the h ost p la n ts ,  which was r e f l e c t e d  in  th e  

q u a n tity  o f  dry seeds a v a i la b le  a t  any p a r t ic u la r  p e r io d .

7. 0 . du dgeon i, which en joy s  a w id e r  range o f  h os t p la n ts

proved  to  be more m ob ile  than both  0. fieb e r i and 0 . h y a l in i ­

penn is . In  a d d it io n ,  0 . dudgeoni in  kapok was found to  e n jo y  

a g r e a te r  a b i l i t y  f o r  d is p e r s a l  in  a l l  s ta g e s  as w e l l  as 

in h a b it in g  m ic r o - c l im a t ic  c o n d it io n s .

8. P re c o p u la to ry  b eh a v io u r , m atin g , m ou ltin g  and h a tch in g  

were s tu d ied . The egg  and egg  b u rs te r  a re  d e s c r ib e d . O v ip o - 

s i t io n  p r e fe r e n c e s  were e s ta b l is h e d .  The l i f e  c y c le s  o f  a l l  

th re e  sp e c ie s  were fo l lo w e d  in  th e  la b o r a t o r y -

9. The immature s ta ges  o f  a l l  the th r e e  s p e c ie s  o f  

Oxycarenus are d e s c r ib e d , and t h e i r  grow th r a t io s  s tu d ie d .

Keys are co n s tru c ted  to  d is t in g u is h  betw een  la r v a e  and a d u lts  

o f  a l l  the th re e  s p e c ie s  s tu d ie d .

10. A d e f in i t e  r e la t io n s h ip  was found to  e x is t  between 

measurements o f  the in s ta r s  and v a r ia t io n s  in  th e  d u ra tio n s  o f  

t h e i r  developm ent.

11. Few p a ra s ite s  and p red a to rs  a tta ck  Oxycarenus in  Ghana 

Egg p a ra s it is m  was n ever ob served .
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APPENDIX

P ercen tage  R e la t iv e  Hum idity (M onthly d a ta ) 

Legon in  the savanna l o c a l i t y  -

1974 O ct. 81 

Nov. 79 

Dec. 81

1975 Jan. 76 

F eb . 80 

Mar. 82 

A pr. 77 

May 82 

Jun. 82 

J u l.  86 

Aug. 84 

S ep t.
} Data not yet available

O ct.
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