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R é s u m é 

L a r y t h m i q u e d u c o m p o r t e m e n t o v i p o s i t i o n e l t y p i q u e d e s a b e i l l e s 

s a n s d a r d e s t i n t e r p r e t é e c o m m e u n t r a i t d e c o m p o r t e m e n t a d a p ~ 

i 

tif p a r r a p p o r t au " f i t n e s s " d e la r e i n e . La r e i n e m o n t r e 

u n e d o m i n a t i o n r e p r o d u c t i v e m a l g r é 1 ' o c c u r r e n c e d e s o u v r i è r e s 

p o n d e u s e s en sa p r é s e n c e . C e t t e d o m i n a t i o n e s t e f f e c t u é e en 

p r i n c i p e à t r a v e r s le c o n t r ô l e du c o m p o r t e m e n t a u m o m e n t o ù les 

o u v r i è r e s o v i p o s i t i o n n e n t . La c h a î n e d e c o m p o r t e m e n t i n t é g r é 

d ' a p p r o v i s i o n n e m e n t d e la c e l l u l e e t d ' o v i p o s i t i o n ne p e u t dé— 

b u t e r q u e l o s q u e la r e i n e e s t p r é s e n t e p r è s d e la c e l l u l e . Il 

e s t s u p p o s é q u e le g r o u p e m e n t d e s o v i p o s i t i o n s d a n s le t e m p s , 

p a r t i c u l i è r e m e n t d a n s les e s p è c e s a v e c d e n o m b r e u s e s o v i p o s i -

t i o n s j o u r n a l i è r e s , a é v o l u é p o u r c o n t r i b u e r au m a i n t i e n d e la 

d o m i n a t i o n d e la r e i n e . 



S U M M A R Y 

T h e r h y t h m i c i t y of the t y p i c a l o v i p o s i t i o n b e h a v i o r of sting 

less b e e s is i n t e r p r e t e d as an adaptive b e h a v i o r a l trait in re-

lation to the fitness of the q u e e n . T h e queen .demonstrates re-

p r o d u c t i v e d o m i n a n c e d e s p i t e of the o c c u r r e n c e of laying workers 

in her p r e s e n c e . This d o m i n a n c e is in p r i n c i p l e e f f e c t u a t e d 

through b e h a v i o r a l c o n t r o l over the m o m e n t at w h i c h w o r k e r s 

o v i p o s i t . The integrated b e h a v i o r a l sequence of cell p r o v i s i o -

ning and o v i p o s i t i o n can o n l y be started w h e n t h e queen is pre-

sent at the c e l l . It is suggested that the b a t c h i n g of ovipo-

sitions in the t i m e , in species w i t h n u m e r o u s d a i l y ovipositions, 

has evolved to c o n t r i b u t e to the m a i n t e n a n c e of queen doninance. 

In this c o n t r i b u t i o n w e w i s h to r e l a t e our r e s u l t s on division 

of labor and the c o m m u n i c a t i v e s i g n i f i c a n c e of q u e e n - w o r k e r co-

actions to o t h e r a v a i l a b l e data about s t i n g l e s s b e e s . It should 

be c o n s i d e r e d as an a t t e m p t to interpret b o t h the c a u s a l and 

the u l t i m a t e function of t y p i c a l a s p e c t s of this social o r g a n i -

zation . 

The b a s i c a l data are p u b l i s h e d e l s e w h e r e and are also for a 

m a j o r p a r t c o n t a i n e d in the w o r k of S h . S A K A G A M I . Other refe-

rences of i m p o r t a n c e in this r e s p e c t are : M I C H E N E R (1974); 

ZUCCHI (1977); K E R R (1969); I M P E R A T R I Z - F O N S E C A (1976); DARCHEN 

(1977); V E L T H U I S (1976). 

I. THE S O C I A L O R G A N I Z A T I O N OF STINGLESS BEES 

The species c o n t a i n e d in the tribe of the stingless b e e s v a r y 

c o n s i d e r a b l y in size as w e l l in the a r c h i t e c t u r e of t h e n e s t and 

their h o u s i n g r e q u i r e m e n t s (SAKAGAMI, 1982) . D e s p i t e this v a r i -



ability w i t h i n the g r o u p , the i n t r a - n i d a l r e p r o d u c t i v e b e h a v i o r 

p a t t e r n of all species is c h a r a c t e r i z e d by a s t r i k i n g s i m i l a r i -

t y . This p e r t a i n s s p e c i f i c a l l y to the r e g u l a t i o n of the a c t i v i t y 

of q u e e n and w o r k e r s , in w h i c h the s o c i a l o r g a n i z a t i o n of sting-

less b e e c o l o n i e s is d i s t i n c t from that of the h o n e y b e e (Apis 

melUfera ) . M a j o r d i f f e r e n c e s relate to the following b e h a v i o -

ral s y s t e m s : 

a . M a s s p r o v i s i o n i n g 

The larvae are n o t fed p r o g r e s s i v e l y as in h o n e y b e e s , b u t in-

stead by a m e c h a n i s m of m a s s p r o v i s i o n i n g . A l l larval food is 

d e p o s i t e d into the cell at once and there is no d i r e c t c o n t a c t 

b e t w e e n d e v e l o p i n g larvae and nurse b e e s . The c e l l s for the 

rearing of yo un g b e e s are u s e d only once and r e m a i n s of b r o o d -

c e l l s are r e m o v e d as soon as bees have e m e r g e d from t h e s e . S o , 

n e w c o m b s are to b e b u i l t c o n t i n u o u s l y for the p r o d u c t i o n of 

new b r o o d . 

b . R h y t h m i c i t y of o v i p o s i t i o n b e h a v i o r 

The t y p i c a l t e m p o r a l p a t t e r n of the b e h a v i o r r e l a t e d to the 

p r o v i s i o n i n g of n e w b r o o d c e l l s by the w o r k e r s and the o v i p o s i -

tion by the q u e e n , w h i c h t a k e s p l a c e i m m e d i a t e l y following the 

food d i s c h a r g e s b y the w o r k e r s , has b e e n d e s c r i b e d in d e t a i l 

for s e v e r a l species by S A K A G A M I and c o - w o r k e r s . C e l l s to be 

u s e d for brood r e a r i n g are b e i n g c o n s t r u c t e d d u r i n g the "extra-

o v i p o s i t i o n p e r i o d " . In the succeeding "oviposition period" the 

p r o v i s i o n i n g , the o v i p o s i t i o n , and the c e l l o p e r c u l a t i o n form 

an o b l i g a t o r i l y linked b e h a v i o r a l s e q u e n c e . T h i s latter se-

quence h a s b e e n d e n o m i n a t e d the "Provisioning and O v i p o s i t i o n 

P r o c e s s , P O P " . T h e t e m p o r a l o c c u r r e n c e of this b e h a v i o r is in-



d e e d q u i t e r e m a r k a b l e . It appears that in a l l species so far 

d e s c r i b e d , the POP a c t i v i t i e s are e f f e c t u a t e d in a r e l a t i v e 

s h o r t t i m e . T h i s c o n c e n t r a t i o n of p r o v i s i o n i n g and o v i p o s i t i o n 

a c t i v i t y w i t h i n this short time is f a c i l i t a t e d by the synchro-

n o u s l y r a i s e d a c t i v i t y of a certain group of w o r k e r s and the 

q u e e n . Their "cooperation" in this b e h a v i o r a l sequence c o n s i s t s 

of s p e c i f i c q u e e n - w o r k e r c o - a c t i o n s and m u t u a l w o r k e r interac-

t i o n s . The e x e c u t i o n of POP b e h a v i o r is g e n e r a l l y c h a r a c t e r i z e d 

by its "excited" n a t u r e . S o , it is from this t y p i c a l n a t u r e of 

the b e h a v i o r a l POP s e q u e n c e s , that the u n i q u e b a s i c c y c l i c pat-

tern r e s u l t s : g r e a t a c t i v i t y during POP s e q u e n c e s , a l t e r n a t e d 

w i t h less e x c i t e d b e h a v i o r in the m u c h longer e x t r a - o v i p o s i t i o n 

p e r i o d s . 

E v e n in species w i t h a d a i l y p r o d u c t i o n of n u m e r o u s b r o o d c e l l s , 

t h i s r h y t h m i c i t y is g e n e r a l l y just as p r o n o u n c e d . In such ca-

ses new cells are not p r o v i s i o n e d and o v i p o s i t e d one by o n e , as 

in species w i t h r e l a t i v e low p r o d u c t i v i t y (e.g . Velipona s p p . ) . 

I n s t e a d , in these h i g h l y p r o d u c t i v e s p e c i e s , this r h y t h m i c i t y 

is m a i n t a i n e d through the more or less s i m u l t a n e o u s c o n s t r u c -

t i o n of a n u m b e r of b r o o d c e l l s (a " b a t c h " , c f . S A K A G A M I and 

Z U C C H I , 1 9 7 4 ) . W h e n a l l cells of such a b a t c h are ready b u i l t , 

they are t o g e t h e r , in a v e r y short m o m e n t , p r o v i s i o n e d and o v i -

p o s i t e d . A f t e r the t e r m i n a t i o n of such an "integrated o v i p o s i -

tion p r o c e s s " (IOP), again the t y p i c a l e x t r a - o v i p o s i t i o n p e r i o d 

o c c u r s , u n t i l the n e x t "IOP" can take p l a c e , 

c . Laying w o r k e r s 

T h e third p e c u l i a r i t y of the s o c i a l o r g a n i z a t i o n of stingless 

b e e s to be d e a l t w i t h involves the egg laying of w o r k e r s in the 



p r e s e n c e of the q u e e n . This is a v e r y common feature in q u e e n -

r i g h t c o l o n i e s . H o w e v e r , it is n o t as o b v i o u s in a l l s p e c i e s 

studied so f a r . F r o m v e r y few species it is k n o w n t h a t w o r k e r s 

o n l y d e v e l o p their o v a r i e s w h e n o r p h a n e d . T E R A D A (1974) r e p o r -

ted that w o r k e r s of Frieseomelitta vavia n e v e r d e v e l o p e d their 

o v a r i e s (SAKAGAMI, 1 9 8 2 ) . O v i p o s i t i o n by w o r k e r s o c c u r s at two 

d i f f e r e n t m o m e n t s of r e g u l a r POP s e q u e n c e s : 

1. P r i o r to the o v i p o s i t i o n of the q u e e n . This is followed b y 

o o p h a g y by the q u e e n b e f o r e she l a y s . In c e r t a i n species an 

a n u c l e a t e type of trophic w o r k e r egg has e v o l v e d in this respect. 

2 . I m m e d i a t e l y following the o v i p o s i t i o n of the q u e e n . B e f o r e 

o p e r c u l a t i n g a w o r k e r m a y d e p o s i t an egg into the c e l l , n e x t to 

the q u e e n s ' e g g , just p r i o r to the m o m e n t of o p e r c u l a t i o n . Ha-

p l o i d e g g s laid in such m a n n e r give rise to m a l e l a r v a e , w h i c h 

after h a t c h i n g feed upon the d i p l o i d e g g . A s a r e s u l t , a m a l e 

w i l l e m e r g e from such a c e l l . 

I I . C O M M U N I C A T I O N B E T W E E N W O R K E R S A N D QUEEN 

a . C o m m u n i c a t i o n away from the comb 

In our study of the b e h a v i o r of i n d i v i d u a l w o r k e r s of M. favosa 

w e c o n c l u d e d t h a t c e r t a i n r i t u a l i z e d w o r k e r - q u e e n c o - a c t i o n s in 

the r o y a l c o u r t around the q u e e n at h e r r e s t i n g p l a c e c a n b e 

i n t e r p r e t e d as e v o l v e d c o m m u n i c a t i v e "bee-dances" (SOMMEIJER, 

1982b; S O M M E I J E R and DE B R U I J N , in p r e p . ) . T h r o u g h this c o u r t 

a c t i v i t y , s p e c i f i c a l l y p e r f o r m e d by the b u i l d i n g and p r o v i s i o -

n i n g w o r k e r s , the queen d e p a r t s from h e r resting p l a c e and 

m o v e s toward the edge of the n e w c o m b . A s a r e s u l t the n e w o v i -

p o s i t i o n p e r i o d m a y be started w h e n she a r r i v e s at the r e a d y 

c e l l . 



b . C o m m u n i c a t i o n on the comb 

F r o m our o b s e r v a t i o n s w e m a y c o n c l u d e that the q u e e n on her w a y 

to the r e s p e c t i v e c e l l is further guided b y o t h e r specific w o r -

k e r b e h a v i o r . This from of w o r k e r b e h a v i o r ("prefixation ex-

c i t e m e n t " , S A K A G A M I et a l . , 1965) is p e r f o r m e d by the w o r k e r s 

that are c o n c e n t r a t e d a r o u n d the c e l l b e f o r e the q u e e n a r r i v e s . 

Their b e h a v i o r c o n s i s t s m a i n l y of a rapid a l t e r n a t i o n of body 

insertions into the c e l l . The c o m m u n i c a t i v e function of this 

b e h a v i o r is to indicate w h i c h c e l l is to b e s e r v i c e d . T h e same 

c o m m u n i c a t i v e function h a s a l r e a d y b e e n a t t r i b u t e d to this be-

h a v i o r by Kerr (1969). Our i n t e r p r e t a t i o n is b a s e d on the fact 

that this t y p i c a l w o r k e r b e h a v i o r at the s t r u c t u r a l l y ready 
i 

c e l l is always p e r f o r m e d p r i o r to the a r r i v a l of the q u e e n on 

the c o m b . S e c o n d l y , w e o b s e r v e d t h a t q u e e n s of M. favosa and V . 

soutellaris trinitatis , u p o n a r r i v a l on the c o m b , o n l y fixated 

to cells that w e r e s u b j e c t e d to p r e f i x a t i o n e x c i t e m e n t by w o r -

k e r s . T h e same has b e e n found for M. quadrifasoiata anthidioides 

(SAKAGAMI et a l . , 1 9 6 5 ) . 

W e b e c a m e m o r e c o n v i n c e d of the i m p o r t a n t c o m m u n i c a t i v e signi-

ficance of these b e h a v i o r a l elements during p r e f i x a t i o n e x c i t e -

m e n t , after w e studied the o v i p o s i t i o n b e h a v i o r in Tetragona 

nigra v a r . paupera (SOMMEIJER and H O U T E K A M E R , in p r e p . ) . This 

s p e c i e s is a c l u s t e r b u i l d e r (cf. M I C H E N E R , 1974) and b r o o d -

c e l l s are b u i l t s e m i s y n c h r o n o u s l y and are e x c l u s i v e l y o v i p o s i -

ted in b a t c h e s (type S m B e , c f . S A K A G A M I and Z U C C H I , 1 9 7 4 ) . The 

q u e e n arrives here also at the a d v a n c i n g front after the pre-

fixation e x c i t e m e n t h a s b e g o n . T h e q u e e n fixates to o n e c e l l . 

A f t e r the filling of this first c e l l h a s b e e n s t a r t e d , the pro-



v i s i o n i n g of the o t h e r cells of the b a t c h f o l l o w m o r e or less 

i m m e d i a t e l y . A f t e r o v i p o s i t i n g in the first c e l l the q u e e n , in 

an e x a g e r a t e d m a n n e r , g o e s from c e l l to c e l l to o v i p o s i t . V e r y 

r e m a r k a b l y , as soon as the cells are filled by a v e r y s m a l l 

n u m b e r of d i s c h a r g e r s , the w o r k e r s p r o c e e d to c a r r y o u t again 

the t y p i c a l r a p i d l y a l t e r n a t i n g b o d y i n s e r t i o n s ; now in the 

c e l l that is p r o v i s i o n e d . To these b o d y i n s e r t i o n s and to the 

e x c i t e d w o r k e r b e h a v i o r in this stage w e w o u l d a t t r i b u t e p r e -

c i s e l y the same c o m m u n i c a t i v e function as to this b e h a v i o r in 

the p r e f i x a t i o n stage; it d i r e c t s the q u e e n to these cells t h a t 

are n o w a l r e a d y f i l l e d . Such signalling is m o s t i m p o r t a n t at 

this s t a g e , because of the irregular p o s i t i o n of the c e l l s of 

the ba tc h in the a d v a n c i n g front of this s p e c i e s ; also b e c a u s e 

of the fact that n o t all c e l l s are filled at the same t i m e . The 

queen has to search in the a d v a n c i n g front for the c e l l s r e a d y 

to be o v i p o s i t e d . In o r d e r to find them she has to cruise 

several times through this a r e a . 

I I I . THE ULTIMATE F U N C T I O N OF THE T Y P I C A L R H Y T H M I C I Y OF T H E 

O V I P O S I T I O N PROCESS A N D C E R T A I N R E L A T E D C O M M U N I C A T I V E W O R K E R 

A C T I V I T I E S . 

W e s u g g e s t that the t y p i c a l r h y t h m i c i t y of the o v i p o s i t i o n be-

h a v i o r in s t i n g l e s s bees should be i n t e r p r e t e d as an a d a p t i v e 

b e h a v i o r a l t r a i t in relation to the fitness of the q u e e n . This 

c o n s i d e r a t i o n w i l l be e x p l a i n e d as f o l l o w s , 

a . R e p r o d u c t i v e d o m i n a n c e by m e a n s of o o p h a g y 

For all species d e s c r i b e d (except for Meliponula bocandei , 

S A K A G A M I e t a l . , 1977) it has been r e p o r t e d t h a t the p r o v i s i o -

ning of the b r o o d c e l l s u n d e r q u e e n r i g h t c o n d i t i o n s can o n l y 



take place after the a r r i v a l of the q u e e n at the ready c e l l . 

Her a r r i v a l at the c e l l is u s u a l l y followed by specific queen-

w o r k e r interactions at this cell (e.g. t a p p i n g s b y the q u e e n on 

b o d i e s of inserting w o r k e r s ) . The v e r y fact that o n l y after 

these interactions and/or after the "cell-inspection" by the 

qu ee n the a c t u a l d i s c h a r g i n g can take place a s s u r e s the c o n t r o l 

of the q ue en over w o r k e r o v i p o s i t i o n s . Q u e e n o o p h a g y immediately 

after w o r k e r o v i p o s i t i o n , e x a m p l i f i e d by m a n y Melipona s p p . in-

d i c a t e s h o w this c o n t r o l b a s i c a l l y is e f f e c t u a t e d , 

b . T h e e v o l u t i o n of b a t c h e d o v i p o s i t i o n s 

It is of great importance to note that the c o l o n i e s of Melipona 

s p p . w h e r e cells are successively b u i l t and p r e d o m i n a n t l y sin-

g u l a r l y o v i p o s i t e d (cf. S A K A G A M I and Z U C C H I , 1 9 7 4 ) , are compo-

sed of r e l a t i v e small n u m b e r s of b e e s . In the species w i t h m o r e 

p o p u l o u s c o l o n i e s and c o n s e q u e n t l y h i g h e r o v i p o s i t i o n rates the 

o v i p o s i t i o n s are always g r o u p e d in time by the formation of 

b a t c h e s . In my o p i n i o n , this b a t c h e d type of o v i p o s i t i o n im-

plies d r a s t i c a d v a n t a g e s to the queen in r e l a t i o n to h e r con-

t r o l over w o r k e r o v i p o s i t i o n s , c o m p a r e d to a situation w h e r e a 

similar large n u m b e r of c e l l s w o u l d h a v e to b e serviced singu-

l a r l y . T h e v e r y fact t h a t those w o r k e r s w h o c o n s t r u c t and sub-

s e q u e n t l y p r o v i s i o n the b r o o d cells are those w i t h d e v e l o p e d 

o v a r i e s , implies a severe m e n a c e to the q u e e n (SOMMEIJER et a L , 

1 9 8 2 ) . The o n l y w a y of exercising a firm c o n t r o l over the re-

p r o d u c t i v e a c t i v i t y of these w o r k e r s is to p r e s e n t a rigid re-

g u l a t o r y e f f e c t on some stage of the b e h a v i o r a l cycle of c e l l 

b u i l d i n g , p r o v i s i o n i n g , l a y i n g , o p e r c u l a t i o n . It is our opirion 

that the start of c e l l p r o v i s i o n i n g h a s e v o l v e d to b e a regula-



t o r y t a r g e t in t h i s r e s p e c t . 

H o w e v e r , if l a r g e n u m b e r s of c e l l s a r e b e i n g b u i l t s u c c e s s i v e l y , 

a n d if t h e s e h a v e t o b e s e r v i c e d s i n g u l a r l y a s in e . g . Melipona 

favosa, t h i s c o n t r o l m e c h a n i s m w i l l n o t s u f f i c e a n y m o r e ; o r a t 

l e a s t it w i l l p r o v e v e r y i n e f f i c i e n t . 

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

d e v e l o p m e n t of o u r v i e w . V e r y o f t e n w e n o t i c e d t h a t it t o o k a 

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

p r e f i x a t i o n e x c i t e m e n t h a d s t a r t e d . In m o s t c a s e s of s u c h p r o -

l o n g e d a b s e n c e of t h e q u e e n , t h e w o r k e r s c o n t i n u e d the b o d y in-

s e r t i o n s for s o m e t i m e , b u t f i n a l l y s t o p p e d t h i s a c t i v i t y if 

t h e q u e e n d i d n o t a p p e a r . In a r e c e n t l y a r r i v e d c o l o n y of 

Melipona soutellar-Ls tvinitat-Ls w e o b s e r v e d o n c e t h a t a f t e r p r o -

l o n g e d a b s e n c e of t h e q u e e n d u r i n g p r e f i x a t i o n e x c i t e m e n t , t h e 

w o r k e r s d i d f i n a l l y s t a r t t h e p r o v i s i o n i n g b e f o r e s h e w a s o n 

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

s e q u e n t l y a w o r k e r o v i p o s i t e d . T h e s a m e w o r k e r a l s o s t a r t e d im-

m e d i a t e l y t h e o p e r c u l a t i o n . H o w e v e r , t h e q u e e n d i d a r r i v e a t 

t h e c o m b j u s t p r i o r to t h e f i n a l c l o s u r e of t h e c e l l . M o s t in-

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

w i t h h e r m a n d i b l e s . S u b s e q u e n t l y , she a t e the w o r k e r s ' e g g a n d 

m o u n t e d t h e c e l l for h e r o w n o v i p o s i t i o n . H e r o v i p o s i t i o n , h o w -

e v e r , f a i l e d , she d i s m o u n t e d to t u r n a r o u n d t h e c e l l . In t h e 

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

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

t i m e t h e q u e e n d e m o n s t r a t e d m u c h l e s s i n t e r f e r e n c e w i t h t h e 

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

p o r t o u r v i e w t h a t q u e e n c o n t r o l o v e r w o r k e r o v i p o s i t i o n s is 



b a s e d o n a d e l i c a t e c o m m u n i c a t i o n a n d d o m i n a n c e s y s t e m . T h i s 

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

o t h e r a t h i g h f r e q u e n c y . T h e p r o b l e m s t h e n i n v o l v e d for t h e 

q u e e n c a n c l e a r l y b e a p p r e c i a t e d w h e n t h e b r o o d n e s t of a s t r o n g 

t h r i v i n g c o l o n y of M . scutellar-Ls trinitat-is is o b s e r v e d . In 

s u c h a c o l o n y a l a r g e n u m b e r of c e l l s u n d e r c o n s t r u c t i o n m a y be 

f o u n d on t h e e d g e s of d i f f e r e n t c o m b s . 

I a s s u m e t h a t the e v o l u t i o n of b a t c h e d o v i p o s i t i o n s in s p e c i e s 

w i t h p o p u l o u s c o l o n i e s p r o m o t e s t h e c o n t r o l b y t h e q u e e n . T h e 

c o n v e n i e n t p o s i t i o n a l a r r a n g e m e n t of the c e l l s a s w e l l as t h e 

s e r v i c i n g c o n c e n t r a t e d in t h e t i m e , e n h a n c e t h e s u r v e y a b i l i t y 

a n d c o n t r o l o v e r o c c u r r i n g w o r k e r o v i p o s i t i o n s for t h e q u e e n . 

F r o m t h e s o c i o b i o l o g i c a l p o i n t of v i e w it is c o n c e i v a b l e , o r 

e v e n i m p e r a t i v e , t h a t t h e w o r k e r s h a v e , h o w e v e r , t r i e d t o e s -

c a p e a g a i n t h i s w a y of c o n t r o l . I n d e e d w e m a y o b s e r v e in c e r -

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

w o r k e r e g g s , n e x t to f e r t i l e w o r k e r e g g s w h o a r e n o w l a i d j u s t 

a f t e r t h e q u e e n h a s o v i p o s i t e d . 

I V . A S U G G E S T I O N C O N C E R N I N G T H E R E G U L A T I O N OF M A L E P R O D U C T I O N 

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

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

t h e r e g u l a t i o n of t h e p r o d u c t i o n of m a l e s . V e r y l i t t l e is k n o w n 

a b o u t t h i s m a t t e r . B E I G (1972) w a s t h e f i r s t w h o f o u n d t h a t in 

Saaptabvigona postioa w o r k e r s m a y p l a n in i m p o r t a n t r o l e in 

m a l e p r o d u c t i o n . F u r t h e r o b s e r v a t i o n s o n m a l e p r o d u c t i o n in 

t h i s s p e c i e s w e r e m a d e b y B E G O ( 1 9 8 2 ) . W e h a v e o b s e r v e d t h a t 

q u e e n l e s s c o l o n i e s of v a r i o u s Melipona s p p . c a n p r o d u c e l a r g e 

n u m b e r s of m a l e s (see a l s o : S O M M E I J E R e t a l . , 1 9 7 6 ) . T h e l i m i -



t a t i o n s of the s u g g e s t e d b e h a v i o r a l q u e e n c o n t r o l o v e r w o r k e r 

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

t o r y m e c h a n i s m i t s e l f . T h e c o n t r o l b y t h e q u e e n is w e a k e n e d 

s p e c i f i c a l l y a t i n c r e a s i n g o v i p o s i t i o n r a t e s in s t r o n g l y e x -

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

t i o n s m a y n o w r e s u l t in t h e p r o d u c t i o n of m a l e s . T h i s p r o p o s e d 

m e c h a n i s m c o u l d a t l e a s t b e t r u e for Melipona s p p . , w h e r e a s t o 

d a t e o n l y o n e t y p e of w o r k e r e g g is k n o w n to b e l a i d . F u r t h e r 

r e s e a r c h w i l l be n e c e s s a r y t o v e r i f y t h e s e a s s u m p t i o n s . 
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