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SUMMARY 

The &fi<m£ii Rhabdodznduon m.cA.oph.yl&um {Spt. ex ftwth.) Hub. (Rfiabdodendnaceae) 

mi sbàtiatéâ in ondeA to dete.Kmi.ne it6 poUÁnotion meckaniAm. Atthoagh it. |f'õ«i&*4 

oAound the yean, thejvi. ah.e. iloweAing pe.aízf, when it ÍÁ vÍÁÍt.ed by £eve.na£ 6pe.cJ.2A oi 
pollen-ga.theAA.ng bee.A. The pAincipat ^toial v.íòito/v$ afie tm ópecieá o{\ -t/vígoiúd be.e& and 
mt MtlÁjpona. The MeZípona and one otheA viòitoi uòed the bazz method to extAaat potlen 
/̂wm the, ton.gAta.dA.na.lly dehÁÁcint antkeAÁ. Tíae Tfú.gontd bee& c.olÂ.e.cXQ.d poW.cn vcithont 

buzzíng. The {)Zou)eiJ> open aAound 6:00 a.m. and a?ie avaiXable to the beeJ> untÃl about 
',0:30 a.m. VoZIÁnaton exetaòion expeAime-nti àhowed thaX. tlviò ipecitò i>etò (-/aiit 
iiqually mli. by òelf, ieA.tltizat.ion. 

(*)The New York Botanical Garden; Bronx, New York 10458; EEUU. 
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NTRODUCTION 

The genus Rhabdodendron is one of the curiosities of Amazônia which has been 

laced variously by different systematists. For example, in the Chrysobalanaceae (under 

he name Lecostemon) by Bentham (1853), the Rutaceae by Gilg and Pilger (1905) a n d a s 

separate family, Rhabdodendraceae by Prance (1968, 1972). The genus consists of two 

nazonian species — R. amazonicum (Spr. ex Benth.) Hub. and R. macrophyllum (Spr. ex 

enth.) Hub. — and one species from northeastern Brazil, R. gardnerianum (Benth.) 

andw., which is known only from the type collection. Because the systematic position 

f this small qroup is still debated it is of interest to collect as much data as 

ossible about it from many different aspects. This paper presents the details of a 

tudy of the pollinatíon of one species, R. macrophyllum (Spr. ex Benth.) Huber, which 

is of restricted range in white sand habitais around Manaus. It is quite common in 

those áreas and colonizes other open spaces, such as sandy fields and roadsides. 

http://dete.Kmi.ne
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M A T W H A L S AND METHODS 

T h i s study was made a t a s i t e 1*» km northwest of Manaus near an abandoned sand pi t 

on the unexcavated f r i n g e . I t i s l o c a t e d near to the Tarumã B a i x a f a 1 1 s . At th i s l o c a l i ty 

t h e r e was a dense colony of Rhabdodendron macrophy11 um which c o n t a i n e d about 200 

i n d i v i d u a i s . O b s e r v a t i o n s were made in February 1982 and 1 9 8 3 , which corresponds to one 

o f the peak f l o w e r i n g p e r i o d s o f t h i s s p e c i e s . 

Samples of each f l o w e r - v i s i t i n g i n s e c t were c o l l e c t e d and are d e p o s i t e d in the 

e n t o m o l o g i c a l c o l l e c t i o n of INPA: 

B. Nelson 1222 smal l b e e t l e 

1 2 2 7 C a t e r p i l l a r 

1228 s m a ) ) y e ) l o w f 1 i e s 

1229 orange Trigona bee 

12 30 Hymenoptera 

1231 b l a c k T r i g o n a (= BN 1233) 

1232 Helipona (= BN 1 2 3 8 , GTP 28175) 

1233 b l a c k T r i g o n a (= 8N 1 2 3 1 ) 

123^ Epicharis?; l a r g e i r r i d e s c e n t green bee 

1235 b l a c k Trigona; short abdomened 

1236 b l a c k T r i g o n a ; long legged 

1237 C o l e o p t e r a 

Í238 Melípona (= BN 1 2 3 2 , GTP 28175) 

1239 D i p t e r a (= BN 1240) 

1240 D i p t e r a (= BN 1239) 

1241 D i p t e r a 

1242 D i p t e r a 

G. T . Prance 2 8 1 7 5 Melipona {= BN 1 2 3 2 , 1238) 

28176 Xylocopa 

28186 b l a c k Trigona 

28187 green D i p t e r a 

The herbar ium voucher m a t e r i a l of Rhabdodendron macrophyllum i s B. Nelson 

d e p o s i t e d at (NPA and NY. 

O b s e r v a t i o n s of f lower v i s i t o r s were made on e i g h t days , and t h e i r b e h a v i o r 

n o t e d . Flower phenology, complete i n s e c t a c t i v i t y over short p e r i o d s , l e n g t h o f insect 

v i s i t s , and number o f f l o w e r s v i s i t e d on each shrub were r e c o r d e d . 

Four hundred t w e n t y - n i n e f l o w e r buds were bagged f o r the e x c l u s i o n of i n s e c t s to 

observe the r a t e o f s e i f - f e r t i 1 i z a t i o n . These were compared w í t h 532 c o n t r o l flower 

buds t h a t were marked but not bagged. The bags were i n s t a i l e d on F e b r u a r y 2 0 , 1982, 

Each bag covered the t e r m i n a l end of an e r e c t branch w i t h n e a r l y mature b u d s . Leaveíj 

were c l i p p e d so as to permit the bag to f i t over the b r a n c h . Non-bagged control branches] 

with n e a r l y mature f lower buds were tagged and l e a v e s c l i p p e d in the same way. Most 

bagged f l o w e r s opened d u r i n g the days of February 2h, 25 and 2 6 , and the branches were 



Cl ipped f o r of f c o u n t i n q on M a r c h 1 2 . The young f r u i t s were counted and preserved i n F A A . 

BESÜLTS 

1 . Flower phenology 

At the b e g i n n i n g of t h i s study on February 1 , 1 9 8 2 , a few shrubs had i s o l a t e d 

open f l o w e r s , but t h e r e were a l a r g e number o f n e a r l y mature f lower buds. Most observa 

tions were made three weeks l a t e r when t h i s l a r g e crop of buds began to open (February 

lh, 25 & 2 6 ) . At that t i m e , on any s i n g l e day about 15? of the buds were open, showing 

that there i s a d e f i n i te peak f l o w e r i n g p e r í o d of t h i s s p e c i e s . In the region of Manaus 

it flowers around the y e a r , but for much of the year t h e r e a r e o n l y a few i s o l a t e d open 

flowers on a few s h r u b s . However, s e v e r a l t i rnes d u r i n g the year there i s a b u r s t of 

f lowering. Our o b s e r v a t i o n s were planned c o i n c i d e w i t h one of these f l o w e r i n g p e r i o d s . 

The f l o w e r s beqin to open at f i r s t l i g h t around 5 :^5 a . m . and by 6:00 a . m . many 

are opening. They b u r s t open w i t h an i m p r e s s i v e f o r c e as the p r e s s u r e of the expanding 

mass of a n t h e r s causes the t h i c k corfaceous s e p a í - i f k e p e t a l s to f a l i o f f . At this time 

of day dur ing a f l o w e r i n g peak one can hear a r a i n of p e t a l s f a l l i n g to the ground. A 

flower g e n e r a l l y opens f u l l y over a ten minute p e r i o d , and the movement o f the expanding 

stamens can be c l e a r l y s e e n . The p e t a l s a r e caducous l e a v i n g the w h i t e mass of l i n e a r 

anthers f u l l y exposed. At t h i s time the f l o w e r s have a d i s t i n c t smel1 r e m i n i s c e n t of 

Vicks Vaporub. Anthers begin to d e h i s c e soon a f t e r the f l o w e r s open and by 8:^5 a.m. 

a l i anthers a r e f u l l y d e h i s c e n t . 

By 10 :30 a.m. most of the f l o w e r s have begun to w i l t and s h o r t l y a f t e r w a r d s 

anthers begin to f a l i o f f . By 1 1 : 0 0 a.m. most a n t h e r s have f a l l e n o f f the f lowers and 

any that remain a r e knocked o f f e a s i l y by any f lower v i s i t o r s . 

The f l o w e r s , t h e r e f o r e , a r e open and a v a i l a b l e to p o l 1 i n a t o r s for a c o m p a r a t i v e l y 

short time of a p p r o x i m a t e l y four and one h a l f hours from 6:00 a . m . to 1 0 : 3 0 a.m. 

2. 8ee visitors to flowers 

The e f f e c t i v e p o l l i n a t o r s of Rhabdodendron macrophy11 um a r e v a r i o u s s p e c i e s of 

small p o l l e n - g a t h e r i n g b e e s . T h e i r a c t i v i t i e s in the f l o w e r s a r e d e s c r i b e d below 

separately from those of o t h e r f lower v i s i t o r s . O b s e r v a t i o n s made on February 2 5 . 1982 

— the middle of a three day f l o w e r i n g peak a r e as f o l l o w s : 

6:35 - 7:00 a . m . The f i r s t orange Trigona bee (BN 1229) a r r i v e d , a n d t w o o t h e r 

i n d i v i d u a i s of t h i s s p e c i e s were observed n e a r b y . T h i s bee crawled about over the 

flowers, f r e q u e n t l y touching both the a n t h e r s and the s t i g m a . I t f lew from shrub to 

shrub spending a few minutes at each s h r u b . I t removed p o l l e n from the a n t h e r s by an 

interest ing method, by runninq i t s mouth p a r t s down the s t i l l c l o s e d 1 i n e of d e h i s c e n c e 

and opening i t in a way t h a t resembles the s h e l l i n g o f p e a s . 

7:00 - 8:00 a.m. A b r i e f r a i n reduced bee a c t i v i t y between 7 : 0 0 and 7:15 a . m . 

but immediately a f t e r w a r d s , between 7 : 0 0 and 7 : ^ 5 a.m. the dominant f lower v i s i t o r s 



were orange (BN ?229) and b l a c k (BN í 2 3 í , 1233) T r i g o n i d b e e s . There were up to f i v e 

bees i n each b u s h . U s u a l l y the two s p e c i e s remained segregated i n groups of t h e i r own, 

perhaps as a r e s u l t of c a l l i n g o t h e r s from the h i v e to the same b u s h . Dur ing t h i s p e r i o d 

on l a r g e r M e l i p o n i d bee ( M e l i p o n a , BN 1232) was observed c o l l e c t i n g p o l l e n . I t s large 

pol len s a c s were f i l t e d w i t h Rhabdodertdron p o l l e n . T b i s bee moved q u i c k l y f r o r o f lower 

to f l o w e r v i s i t i n g up to 15 in a s i n g l e m i n u t e , u n l i k e the smal l T r i g o n i d s which remaí
ned much longer on each f l o w e r . 

8:00 - 8 :30 a . m . S e v e r a l hundred b l a c k T r i g o n a (BN 1 2 3 1 , 1233) were working 

the bush t h a t had o n l y f i v e bees e a r l i e r . A l ? bees were f f l l i n g t h e i r p o l l e n s a c s with 

Rbabdodendron p o l l e n . T h e i r work caused them to touch f r e q u e n t l y a g a i n s t the l i n e a r 

s t i g m a s . The b l a c k T r i g o n a bees appeared to c o n c e n t r a t e on c e r t a i n bushes l e a v i n g the 

r e s t f r e e f o r other s p e c i e s of b e e s . Dur ing the same t ime p e r i o d a l a r g e i r r i d e s c e n t 

green bee (BN 1 2 3 ^ , p o s s í b l y E p i c h a r í s ) was observed e x t r a c t í n g p o l l e n by the buzz 

method. T h i s bee hovered i n f r o n t o f a f l o w e r for one to two s e c o n d s , landed i n the 

c e n t e r of the f l o w e r , touching the s t i g m a , and buzzed f o r one h a l f s e c o n d , whi ch covered 

t h e v e n t e r w i t h p o l l e n from d e h i s c e n t a n t h e r s . At about the same t ime a shortabdomened 

b l a c k T r i g o n a (BN 1235) was c o l l e c t i n g p o l l e n on a shrub 15 meters from the three 

p l a n t s éominateà by the more numerous b l a c k T r i g o n a s p e c i e s (BN 1 2 3 1 , 1 2 3 3 ) . T h i s bee 

had c l e a r l y v i s i b l e l a r g e p o l l e n s a c s . 

8 :30 - 8 :45 a . m . Large numbers of b l a c k T r i g o n a (BN 1 2 3 1 , 1233) remained on 

the same t h r e e bushes and a few of t h i s s p e c i e s were now v i s i t i n g o t h e r f l o w e r i n g bushes. 

Some o t h e r p l a n t s had up to ten of the orange T r i g o n a (BN 1229) and o c a s i o n a l f a s t -

f l y i n g Mel ipona (BN 1 2 3 2 , 1 2 3 8 ) . At 8:^0 a . m . a l o n g - l e g g e d T r i g o n a bee was c o l l e c t e d 

(BN1236) which was observed c o l l e c t i n g p o l l e n but was never a frequent v i s i t o r . I t did 

not move about from bush t o bush but i t s p o l l e n sacs were f u l l . By 8:45 a.m. the anthers 

were a l i f u l l y d e h i s c e n t and bee a c t i v i t y continued. A Melipona (BN 1 2 3 2 , 1238) buzzed 

a f l o w e r and was coated w i t h a c l o u d of p o l l e n . Buzz ing of Rhabdodendron Flowers caused 

a c l e a r l y v i s i b l e shower o f p o l l e n . The leaves below the f l o w e r s t h a t were buzzed by 

Mel ipona and by BN 123^ were coated w i t h a c l e a r l y v i s i b l e dust of p o l l e n . 

8 : 4 5 - 11 :00 a . m . The f a í r i y common Mel ipona (BN 1232) became q u i t e actlve at 

8:50 a.m. T h i s bee dusted i t s e l f w i t h p o l l e n by g r a s p i n g the a n t h e r s , i t s weight caus ing 

the f l o w e r to bend dòwnward, then buzzing b r i e f l y . The b u z z i n g movement of t h i s bee 

caused a g r e a t c l o u d of p o l l e n to cover i t . The bee immediately landed on a l e a f and 

combed p o l l e n from i t s h e a d , v e n t e r and abdômen. P o l l e n was t r a n s f e r r e d to the sacs 

wh/Je h o v e r i n g and the s a c s became l a r g e and f u l l . T h i s bee v i s i t e d up to 15 flowers 

per minute and f r e q u e n t l y moved from shrub to s h r u b . The a c t í o n o f t h i s bee leads i t to 

touch the st igmas f r e q u e n t l y . By 9:^5 a . m . the Mel ipona was much more common:up to four 

i n d i v i d u a i s c o u l d be observed on a s i n g l e p l a n t . T h í s bee was probabfy an e f f e c t i v e 

p o l l i n a t o r s i n c e i t c r e a t e d a c l o u d o f p o l l e n i n each f l o w e r , was coated w i t h pollen 

and v i s i t e d most f l o w e r s on each p l a n t . I t moved from bush to bush spending no more 

than f i v e minutes on e a c h . Sometimes one would r e t u r n to a bush which i t p r e v i o u s l y h a d 

v i s i t e d . At the same t i m e , s e v e r a l hundred b l a c k T r i g o n i d s (BN 1 2 3 1 , 1233) remained 



a c t i v e on t h e i r three maín bushes and in l e s s e r numbers ( f i v e to ten i n d i v i d u a i s per 

plant) on s c a t t e r e d o t h e r b u s h e s . 

By 1 1 : 0 0 a . m . a n t h e r s were f a l l i n g o f f the p l a n t s and a c t i v i t y by the common 

black Trigona (BN 1 2 3 1 , 1233) had almost c e a s e d . The Mel ipona (BN 1 2 3 2 , 1238) however, 

continued to f o r a g e , but knocked o f f most o f the a n t h e r s when i t t r i e d to buzz them. 

S i m i l a r o b s e r v a t i o n s were made the f o l l o w i n g day when the a c t i v i t y of the b l a c k 

Trigona (BN 1 2 3 1 , 1233) began at 6:36 a . m . , one minute d i f f e r e n t from the f i r s t bee 

a r r i v a l of the p r e v i o u s d a y . By 7 : 0 5 a.m. there were t h i r t y of these bees on t h e i r 

favor i te bush. A n t h e r s were too wet f o r e f f e c t i v e b u z z i n g e a r l y in the morning, which 

may account f o r the l a t e r a c t i v i t y of the b u z z i n g b e e s . 

The o n l y o t h e r bee v i s i t o r observed was a s i n g l e c a s u a l v í s i t by one A p í s 

mel i f e r a . 

I t i s i n t e r e s t i n g to note that l i t t l e or no bee a c t i v i t y o c c u r r e d on the f i r s t 

day of the t h r e e day f l o w e r i n g peak in F e b r u a r y , 1 9 8 2 , even thouqh 15¾ of the bud crop 

opened on t h i s f i r s t d a y . Presumably the h i v e s d i d not d i s c o v e r t h i s food source u n t i l 

the second d a y . 

On a b r i q h t sunny day of o b s e r v a t i o n ( F e b r u a r y 14., 1983) bee a c t i v i t y ended and 

flower w i l t i n g began much e a r l i e r (by 9:00 a.m.) than on the c loud y day descr i bed above. 

Also in 1983 a s p e c i e s of Xylocopa (GTP 28176) was observed buzzing the f l o w e r s , and a 

f i f t h s p e c i e s of Trigona (GTP 28186) was a frequent v i s i t o r to the f l o w e r s . 

3. Census of bee activity 

Two types of census were made in o r d e r to q u a n t i t a t i v e l y compare the e f f e c t i veness 

of d i f f e r e n t bee s p e c i e s as p o l l e n t r a n s f e r a g e n t s . T a b l e 1 i s a c e n s u s o f the number 

of i n d i v i d u a i s of each bee s p e c i e s found o n , or rnaking a v i s i t t o , each of 2k d i f f e r e n t 

Rhabdodendron imacrophyl l um p l a n t s . Each p l a n t was observed for 30 seconds short 1 y a f t e r 

10:00 a.m. on February 2 5 , 1982. T a b l e 2 records the l e n g t h of time spent by d i f f e r e n t 

i n d i v i d u a i s of the t h r e e most important bee s p e c i e s on a s i n g l e p l a n t b e f o r e moving on 

to another p l a n t . The data f o r t a b l e 2 were o b t a i n e d between 7:00 and 8:30 a . m . on 

February 2 6 , 1 9 8 2 . 

The smal l b l a c k Trigona (BN 1 2 3 1 , 1233) was the dominant f l o w e r v i s i t o r in the 

population o f shrubs s t u d i e d , but c o n f i n e d most o f i t s v i s i t s to a f ew p r e f e r r e d s h r u b s . 

Both the orange Trigona (BN 1229) and Melipona (BN 1 2 3 2 , 1238) were found on as many 

plants as the dominant b l a c k T r i g o n a d u r i n g the f i f t e e n minute c e n s u s , d e s p i t e lower 

numbers of i n d i v i d u a l b e e s . Data from t a b l e 2 suggest t h a t the Melipona nas the most 

potential as an e f f e c t i v e p o l l i n a t o r . I t v i s i t e d an average o f 9-6 f l o w e r s per minute 

while the orange and b l a c k Trigona v i s i t e d 2 . 1 and 0.5 f l o w e r s per m i n u t e , r e s p e c t i v e l y . 

The Mel ípona a l s o moved q u i c k l y to o t h e r p l a n t s , spending an average o f o n l y I .7 minutes 

on each p l a n t . The orange and b l a c k Trigona were more s e d e n t a r y , spending much more 

time on each p l a n t : 1 3 , 5 minutes and 1 2 . 3 minutes r e s p e c t i v e l y . 

The Melipona c o l l e c t e d p o l l e n by the buzz method e n s u r i n g a good powdering of 

pollen over i t s v e n t e r . On subsequent f l o w e r v i s i t s the v e n t e r o f t h i s l a r g e r bee 

generally c o n t a c t e d the s t i g m a , p e r m i t t i n g p o l l e n t r a n s f e r . The buzz c o l l e c t i n g 



t e c h n i q u e was not used by t h e T r i g o n a s p e c i e s nor were t h e i r s m a l l e r bodies as densely 

covered w i t h p o l l e n . 

When taken in c o n j u n c t i o n w i t h the d i f f e r e n c e in p o l l e n c o l l e c t i n g t e c h n i q u e s , 

the data from t a b l e s J and 2 suqqest that the He)ipona bees (8N 1 2 3 2 , 1238) a r e the most 

e f f e c t i v e p o t e n t i a l c r o s s - p o l 1 i n a t i o n a g e n t s , d e s p i t e t h e i r lower numbers. 

k. Other insects observed 

S i n c e s e v e r a l o t h e r i n s e c t s were observed and c o l l e c t e d d u r i n g t h i s study they 

a r e b r i e f l y d e s c r i b e d . However, they do not seem to be important as p o l l i n a t o r s , 

A smal l b e e t l e (BN 1 2 2 2 ) wèe observed on open f lowers on February 1 , 1 9 8 2 , wel! 

b e f o r e the f l o w e r i n g peak. I t scraped the s u r f a c e of the o v a r y w i t h i t s mandib les and 

s a t m o t i o n l e s s on the o v a r y or r e c e p t a c l e . I t was not observed e a t i n g p o l l e n or flower 

p a r t s , but t h e r e were b e e t l e s in f i v e o f the ten f l o w e r s found open t h a t d a y . 

On February 2 , 1982 a C a t e r p i l l a r (BN 1 2 2 7 ) was c o l l e c t e d which bores a s i n g l e 

b o l e in n e a r - m a t u r e buds and e a t s the a n t h e r s i n s i d e . Young c a t e r p i l l a r s a r e the size 

shape of the buds and o l d e r c a t e r p i l l a r s develop y e l l o w i s h w h í t e p r o c e s s e s which 

a p p a r e n t l y mimic the a n t h e r s of the open f l o w e r s . The change from bud mimick ing to 

f lower mimick ing i n t h i s C a t e r p i l l a r i s s t r i k i n g . 

Though t h e r e were no bee v i s i t o r s on February 2k, 1982 ( f i r s t day of the three 

day f l o w e r i n g peak) many smal l y e l l o w f l i e s (BN 1 2 2 2 ) about ha 1 f the s i z e of f r u i t Fl ies, 

were present from 6:00 a . m . to 1 2 : 3 0 p.m. They were a l s o p r e s e n t on F e b r u a r y 25 at 6:00 

a . m . but were d i s t u r b e d by the v i s i t i n g bees l a t e r that d a y - These f I i es apparent ly eac 

p o l l e n and land on both the a n t h e r s and s t i g m a t i c s u r f a c e . As many as 15 f l i e s per 

f l o w e r were observed at 1 1 : 3 0 a . m . on February 2k, the day b e f o r e g r e a t numbers of block I 

T r i g o n a d i s c o v e r e d the f l o w e r c r o p . The f l i e s c o n f i n e d t h e i r a c t i v i t y to shaded flowers. 

These f l i e s were not v e r y a c t i v e and p r o b a b l y a r e not e f f e c t i v e in t r a n s f e r e n c e of 

p o l l e n from one shrub to another s i n c e they remained on a s i n g l e shrub for a long time. 

A l a r g e r f l y c o l l e c t e d at 1 0 : 0 0 a . m . (BN 1239) e a t s p o l l e n by running i t s p r o b o s c i s up 

the a n t h ô r . I t was not dusted w i t h p o l l e n and i s u n l i k e l y to be an e f f e c t i v e pol) inatoc. 

5 . E x c l u s i o n experiment 

A29 f lower buds were bagged o f which a t o t a l of 3**3 set f r u i t (80¾). 523 control 

f l o w e r buds were observed 01 which 267 s e t f r u i t (50¾); see t a b l e 3 . 

The d i f f e r e n c e in f r u i t s e t can be a t t r i b u t e d to the l o s s of three cont ro l branches, 

p o s s i b l y due to p r e d a t i o n by h e r b i v o r e s or being broken o f f by a l i g h t i n g b i r d s . The 

i n f 1 o r e s c e n c e s that were p r o t e c t e d by bags were not s u b j e c t to such damage. I t i s 1 ikely, 

t h e r e f o r e , t h a t f r u i t set i s about equal in bagged and unbagged f l o w e r s . T h i s clearly 

shows that R. macrophyl lum i s c a p a b l e of s e l f f e r t i 1 i z a t i o n and t h a t s e l f i n g does not 

reduce the number o f f r u i t s formed. 



RESUMO 

A e-ipécíe RhabdodzndAon macAophyHum (Sp-t. ex Benth,) HabeA ['Rhabdode.ndfiace.ae.) (\OÍ 
obizfivada a f^im de t>z ddXe.nm.LnaA o òeu me.cani,í,mo de potinizacão. Ela ^lofie-i>ce dunxmte 
o ano inteifio, pofiém, a época de matou ^lofiacão e. na eòtaçao chuvoéa. Ne&te pe.nJ.odo de 
máxima filo fiação, ela c visitada pofi diveMai eòpécÁeò de abelha,}, que cotetam pclen. Õò 
ph,íncipai.í, viòitante^ òão dua-% e^pedeó de lfiigoni.nl e uma do ghieAo Mellpona. A Mell.-
pona e uma espécie fiofiü, e. mai.ofi, aóam o método de vibfi.ac.ao çaAa extfiaÁA o polen da.t> 
anUfiM fiimoòaÂ. Aò abelhas Tfilgoniní colecionam polen 4 em vibfiafi. ApeAafi de òeA 
WaOd numeAoòa a MoJLLpona é o agente potínlzadofi mato eficiente. Ela visita maio ^lofieò 
p.o* i»u.naío, e mai& plantai, pofi wimxto do que ai, Tfiigonlni, e ^ica mctcò cobefiXa. com pótan 

•ido ã técnl.ca vlbfiat.ófila de coleXa de polen, AÒ ^lofieò de R. macAophyHum òe abfiem 
íW 06:00 homu e eÂtão dlòponA.velò aoò potivii.zadofi.ej> até maio ou menoò 10:30, qua.ndo 
Mihtkam e ai antefiaò começam a caiA. ExpeAimentoò pafijx exclulfi. OÒ in&etoi, deA&a poò&l-

idade moòtfiaAam que a planta pode. &eA auto fecundada po fique havia igual núme/LO de 
ÇtUitoò no4 in{)tofiej>cêncíaò òem pollnlzadoAe&. 

DISCUSSION 

This study has shown that Rhabdodendron macrophyllum is not dependent on cross 

ferti1ization for reproduction. However, since there is a great deal of bee activity 

within the flowers a considerable amount of cross pollination between different shrubs 

is likely to occur. It seems to be a plant that is highly attractive to a variety of 

bees. It has not developed a close relationship wlth any particular bee. The rather 

unusual flower structures such as the linear anthers and long lateral sttgma are not 

therefore, the result of any close pollinator coevolution. 

Rhabdodendron macrophyllum, although a local endemic to Manaus, has become quite 

common as a colonizer species in felled áreas on white sand, in fields and along road-

sides. This colonization ability is in keeping with its ability to self pollinate. 
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Table 1. Census of bees visiting 24 individuais of Rhabdo
dendron macrophyllum, 10:00 - 10:15 a.m. on February 25, 1 98 2 
Thirty seconds of observation at each shrub. 

Visitor Comments 
Shrub N? A B C D E 

01 10 02 
02 — 01 Few flowers on shrub 
03 08 — 02 — — One visitor "C" moved frora 

shrub N9 01 
04 01 — 05 01 
06 
07 — 01 04 — — 08 02 02 — — 09 — — 01 — — 1 0 01 — 1 1 — 02 
1 2 — — 01 — — 1 3 — 04 01 — 01 
14 — 03 — — 01 
1 5 — 1 5 
16 Few flowers on shrub 
1 7 1 5 
18 04 Many more "A" here earlier 
19 07 Many more "A" here earlier 
20 07 Many more "A" here earlier 
21 50 — 01 — — Many nore "A" here earlier 
22 1 2 
23 — 08 
24 — 1 5 02 — — 

114 51 16 02 02 Total number of individual 
bees in plant population. 

0 9 0 9 0 9 02 02 Number of plants visited by 
each bee species 

K E Y : "A" - Black Trigona (BN 1231, 1233) 
"B" - Orange Trigona (BN 1229) 
"C" - Melipona (BN 1232, 1238) 
"D" - Black Trigona, long-legged (BN 1236) 
" E " - Black Trigona, short-abdomened (BN 1235) 



T a b l e 2. Length of visits by three bee species to Rhabdoden-
dron macrophyllum, 7: 00 - 8: 30 a.m. on February 26, 1 982. 

A. Black Trigona (BN 1231, 1233) 

Replicates Time Number of 
(different bees) on plant flowers visited 

01 8.0 min. 10 
02 4.0 min. 06 
03 25.0 min. 04 

Averages: 12.3 min./plant 6.7 flowers/visit 

Average number of flowers visited per minute = 0 . 5 4 

B. Orange Trigona (BN 1229) 

Replicates Time Number of 
(different bees) on plant flowers visited 

01 13.5 min. 28 

Average number of flowers visited per minute = 2 . 0 7 

C. Melipona (BN 1232, 1238) 

Replicates Time Number of 
(different bees) on plant flowers visited 

01 0.3 min. 02 
02 1.5 min. 25 
03 0.3 min. 01 
04 1.7 min. 1 1 
05 1.0 min. 06 
06 3.3 min. 25 
07 3.9 min. 45 

Averages: 1.7 min./plant 16.4 flowers/visit 

Average number of flowers visited per minute = 9 . 6 4 



T a b l e 3. Fruit formation with and without pollinator exclu-
sion nets. 

A. Exclusion Net Results 

Net N9 Number of buds 
on Feb. 20, 1982 

01 

03 

07 

Totais: 

39 
60 
51 
56 

133 

31 

59 

Number of young fruits 
on Mar. 12, 1982 

36 
51 
32 
50 

113 (of these 
only about 60% are ma-
turing) 

18 (of these 
only 08 are maturing) 

43 

Percent 
fruit set 

92% 
85% 
63% 
89% 
85% 

58% 

73% 

343 A v e r a g e : 8 0 % 

Control Results (Without Excluson Net) 

Tag N9 Number of buds 
on Feb. 20, 1982 

01 

02 

03 
04 

05 

06 
07 

08 

Totais: 

37 

56 

95 
46 

213 

35 
30 

20 

Number of young fruits 
on Mar. 12, 1982 

34 (of these 
only about 2 8 are ma-
turing) 

0 0 (entire 
infl. broken off) 

77 
00 (entire 

infl. broken off) 
109 (of these 

only about 50% are ma-
turing) 

04 (rest of 
infl. broken off) 

Percent 
fruit set 

92% 

00% 

81% 
00% 

51% 

13% 

267 

75% 

A v e r a g e : 5 0 % 

420 Nel 





FIG. 3. Opening flower of Rbabdodendron macrophyllum with two petals still attached. 

FIG. 4. Inflorescence of Rhabdodendron macrophyllum. 
422 







Afternoon flower of Rhabdodendron macrophyllura when ali anthers have 
dehisced and ovary and style remain. 
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