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CHAPTER 1  

INTRODUCTION AND REVIEW OF LITERATURE 

Introduction 

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

: H ~ r ; e  3 r d  S ; n a ' . l w c c l ,  : i ?S2>.  FLeshy  f r - ~ i  :i, w h i c h  a r - ,  ; s ~ i < ~ ~ e z  

c o n t a i n i n g  seeds enveloped i n  n u t r i t i v e  p u l p  a r e  e a t e n  by b i r d s ,  

which d i g e s t s  t h e  p u l p  and d i s p e r s e  t h e  seeds ( H e r r e r a  1984). P l a n t s  

o f  t h e  genus ijcus a r e  common i n  t r o p i c a l  f o r e s t s  (B re i tw i sch ,  1983) 

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

v e r t e b r a t e  s p e c i e s  t h a n  t h e  f r u i t s  o f  any o t h e r  p e r e n n i a l  p l a n t  genus 

(Janzen, 1980) .  

Accounts  o f  f i g s  u t i l i z a t i o n  by  a v i a n  f r u g i v o r e s  i n  t h e  t r o p i c s  

i n c l u d e d  t h o s e  o f  McClure (1966); Terborgh and Diamond (19701; Snow 

and Snow (1971); W e l l s  (1975, 19821; Kantak (1979); Snow (1980); 

Brockelman (1982); B r e i t w i s c h  (1983); Jordano (1983); P r a t t  (1983); 

Sco t t  and M a r t i n  (1984); Whee lwr igh t  e t  a t .  (1984); Coares-Estrada 

and E s t r a d a  (1986); Terborgh (1986); Lambert (1987); and Gau t ie r -Ho in  

e t  a t .  ( 1 9 8 9 ) .  E v e n t h o u g h  f i g s  a r e  p o o r  i n  n u t r i t i o n a l  q u a l i t y  

(Morton 1573; Whi te  (19741, F r o s t  (1980); H e r r e r a  (19813; L e i g n t o n  

(19821, t h e y  p l a y  a  'Key r o t e '  i n  t h e  d i e t  o f  f r u g i v o r ~ u s  a ~ i m a l s  

th rough p e r i o d s  o f  g e n e r a l  f r u i t  s c a r c i t y  a t  l e a s t  i n  t;do t r o p i c a l  



f ~ r e s t  areas ( L e i g h t o n  and Le igh ton,  1983; Tereborgh 1986). The 

aseasonal  and round-the-year f r u i t i n g  phenology o f  F j c g s  (e.g; Mc 

CLure 1966; Medway 1972; Raemackers 1980; C o r l e t t  1984) s u i t s  i t  t o  

a c c o m p l i s h  t h i s  r o l e .  L a m b e r t  (1987,  1989 )  has  d e s c r i b e d  o t h e r  

c h r a c t e r i s t i c s  o f  Ficus wh ich  made them i m p o r t a n t  i n  a v i a n  f r u g i v o r e  

s u r v i v a l  i n  an area. 

Desp i te  t h e  abundance o f  t h i s  genus and i t s  impor tance  i n  t h e  

d i e t  o f  f r u g i v o r e s  o f  o l d  w o r l d  f o r e s t ,  sys temat i c  s t u d i e s  have n o t  

been conducted on t h e  a v i a n  assemblages o f  f i c y q  t a x a  a t  any s i n g l e  

s i t e  (e.9. Lambert 1989). Most o f  t h e  i n t o r m a t i o n s  g a t h e r e d  were 

r e s t r i c t e d  t o  a  s i n g l e  t r e e  o r  s p e c i e s  (Brockelman 1982; B r e i t w i s c h  

1983; Coates-Estrada and E s t r a d a  1986). 

The m u t u a l i s t i c  i n t e r a c t i o n  between F i g u s  spec ies  and f r u g i v o r e s  

has  n o t  been  s t u d i e d  i n  t h e  I n d i a n  s u b - c o n t i n e n t ,  t h o u g h  t h e i r  

impor tance i n  t h e  d i e t  o f  v a r i o u s  a v i a n  f r u g i v o r e s  had been men t ioned  

by S a l i m  A l i  (1983). The p r e s e n t  i n v e s t i g a t i o n  was aimed a t  s t u d y i n g  

t h e  u t i l i s a t i o n  o f  f i g s  by t h e  d i v e r s e  assemblage o f  f r u i t - e a t i n g  

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

C a l i c u t  and Wynadu i n  Sou the rn  I n d i a .  The major  o b j e c t i v e s  a r e  t o  

s tudy :  

1. t h e  m u t u a l i s t i c  i n t e r a c t i o n  e x i s t i n g  between b i r d - f r u i t s  and 

f r u i t - b i r d s  i n  a  t r o p i c a l  h a b i t a t ;  



2. t h e  i m p o r t a n c e  o f  f i g s  i n  t h e  d i e t  o f  b i r d  c o m m u n i t y  i n  t h e  

t r o p i c a l  h a b i t a t ;  

3. t h e  p a t t e r n  o f  p a r t i t i o n i n g  o f  a  common f o o d  resou rce  by v a r i o u s  

b i r d  species;  

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

f r u g i v o r e  community; 

5. t h e  r c l e  5 f  a v i a n  f r u g i w r e s  i n  f i g  seed d i spe rsa !  e t c .  

Review o f  L i te ra ture  

A s tudy  o f  p l a n t  and an ima l  i n t e r a c t i o n s  i s  v i t a l  t o  answer many 

e c o l o g i c a l  problems. T h i r t y  f i v e  t o  N i n e t y  f i v e  p e r c e n t  o f  t r e e  and 

s h r u b  s p e c i e s  i n  O l d  a n d  New W o r l d  t r o p i c a l  f o r e s t s  b e a r  f l e s h y  

f r u i t s  v a r y i n g  i n  size, co lour ,  p r e s e n t a t i o n  and s t r u c t u r e  (Howe and 

Smallwood 1982).  These f r u i t s  a t t r a c t  b i r d s  and mammals, r a n g i n g  i n  

7 s i z e  f rom 1 0  t o  10  gms, wh ich  may d isseminate ,  d i g e s t  o r  s i m p l y  

d e s t r o y  seeds (Howe 1976). A knowledge o f  t h e  ways i n  wh ich  b i r d s  

e x p l o i t  r esou rces  w i t h i n  a  f o r e s t  w i  11 h e l p  n o t  o n l y  t o  u n d e r s t a n d  

how t h e y  use t h e i r  env i ronment  and a l s o  t o  i d e n t i f y  t h e  f e a t u r e s  o f  

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

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

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

community s t r u c t u r e  (Resher e t  a l .  1985) .  Av ian  f r u g i v o r y  and seed 



d i spe rsa l  have been s tud ied  much e a r l i e r  (Wetmore 1914; Wood 1924; 

R i d l e y  1930; Schus te r  19301. Mode ls  and p r e d i c t i o n s  have been 

etaborated on the bas i s  o f  r e s u l t i n g  f i e l d  evidence which r e l a t e  

f ea tu res  o f  seed d i spe rsa l  performed by the b i r d s  t o  aspects o f  p l a n t  

f r u i t i n g  s t r a t e g y  L i k e  c r o p  s i ze ,  f r u i t i n g  pheno togy  and f r u i t  

q u a l i t y  (Snow 1965, 1971; McKey 1975; Howe and Estabrook 1977; Howe 

19791. S t u d i e s  o f  b i  r d f r u i  t - f r u i t - b i  r d  i n t e r a c t i o n  systems 

i nc l uded  those o f  Land (19631 W i l l i s  (19671, Diamond and Terborgh 

(19671; Lack and H i l t y  (19681, Leck (19691, Terborgh and Diamond 

(19701, Leck (19711, Cruz (19741; Howe (19771; Kantak (19791; Howe 

and Desteven (19791, Howe and Vandekerckhove (19791, Her re ra  (1987, 

19901, S t i l e s  (19801, Her re ra  and Jordano (19811, Jordano (19811, 

Jordano and Herrera (19811, Sorensen (19831, Wheelwright (19851 and 

Lambert (1989); The i r  m u t u a l i s t i c  and coevo lu t ionary  s i g n i f i c a n c e  

have been recognized by Snow (19711, McKey (19751, Howe and Estabrook 

(19771, Howe and Smallwood (1982) and Herrera .(1982b, 19831. Howe 

and Sma L L wood (19821 assumed t h a t  e v e r y  p a r t  i c i  p a n t  may e x e r t  

s e l e c t i v e  pressures on t h e  o t h e r  par t ,  and some phenotyp ic  t r a i t s  o f  

both  p l a n t s  and av ian seed d i spe rse rs  may evo lve i n  response t o  these 

p r e s s u r e s .  Crome's (19751 s t u d y  o f  f r u i t  p i 'geons i n  t r o p i c a l  

Queens Land sugges t  coevo Lu t  i o n  w i t h  o r  a t  l e a s t  dependence on 

f r u i t i n g  p l a n t s  a t  t h e  f a m i l y  l e v e l  as i n  Q u e t z a l s  (Whee lw r i gh t  

19831. A spec ia l i zed  and o b l i g a t e  r e l a t i o n s h i p  was proposed between 

a t r o p i c a t  p l a n t  Cgiyar ja p j g w r  and i t s  disperser,  t he  Dodo (Rbphhs 

cucuLtatus (Temple, 19771. Fo l l ow ing  Dodo's e x t i n c t i o n  300 years ---------- 



ago, Caiyar ja seeds had f a i  l e d  t o  ge rm ina te  because t h e y  apparent  l y  

depended upon  s c a r i f i c a t i o n  d u r i n g  d i g e s t i o n  by dodos.  H e r r e r a  

( 1 9 8 6 b )  o b s e r v e d  c o n s i d e r a b l e  c o n s t a n c y  i n  t h e  s t r u c t u r e  o f  t h e  

p l a n t - b i r d  i n t e r a c t i o n  a t  t h e  community l e v e l .  Acco rd ing  t o  h im 

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

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

dominant f r u g i v o r e s  by o c c u r r i n g  ir: most h a b i t a t  types, promote a 

s o r t  o f  r e g i o n a l  convergence i n  l o c a l  f r u i t i n g  assemblages. T h i s  

r e s u l t s  i n  s i m i  L a r  i n t e r a c t i o n  m a t r i c e s .  I f  f r u g i v o r e s  a r e  

g e n e r a l l y  more p r e d i c t a b l e  i n  space t h a n  p l a n t s ,  t h e n  o n e  w o u l d  

expect  t h e  se t  o f  r e g i o n a l l y  dominant b i r d s  t o  e v o l u t i o n a r i l y  d r i v e  

system. T h i s  wou ld  g i v e  r i s e  t o  p l a n t  convergence i n  f r u i t  f e a t u r e s  

( e . g .  S i z e ,  c o l o u r )  a s  w e t 1  a s  v a r i o u s  s o r t s  o f  d i f f u s e  

c o e v o l u t  i o n a r y  p r o c e s s e s  ( H e r r e r a  1 9 8 2 ) .  Sherbourne (1971  > and 

Thompson and W i l l s o n  (1979) were o f  t h e  v iew  t h a t  f r u i t s  may compete 

more h e a v i l y  f o r  b i r d s  t h a n  b i r d s  f o r  f r u i t s .  

Many s t u d i e s  on t h e  e v o l u t i o n a r y  eco.logy o f  p l a n t - d i s p e r s e r  

i n t e r a c t i o n s  have emphasized p l a n t  a d a p t a t i o n s  f o r  e f f i c i e n t  seed 

d i s p e r s a l  (e.g.Howe and Estabrook 1977; H o ~ e  and Vandererckhove 1979, 

1980; Thompson and W i l l s o n  1979; Fleming 1981; H e r r e r a  1981c, 1982a; 

Denslow and Moermond 1982; S t i l e s  1982; W i l l s o n  and Thompson 1982). 

Some researchers  expec t  a  more g e n e r a l  r e l a t i o n s h i p  such as mutua l  

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



of  t h e  one-to-one mutual isms between i n d i v i d u a l  spec ies o f  p l a n t s  and 

f r u i  t - e a t  i n g  b i  r d s  (Howe and Vanderkerckhove  1981; Snow 1981; 

Thompson 'i982; Wheelwright and Orians 1982). For example, b i r d s  i n  

the  genera P t i t i nopus ,  Dlcyia (Crome 19751, Procn ias  (Snow 1971) and 

Pharomachrus (Wheelwright 19831 feed h e a v i l y  on f r u i t s  o f  Lauraceae 

as a  group, and I f g ~ g n  Pigeons (Lambert 1989) on f r u i t s  o f  Moraceae. 

Cassowar ies  i n  t h e  N o r t h  Queenstand 's  r a i n f o r e s t  a r e  p r i m a r i l y  

dependent on t h e  f r u i t s  f o r  t h e i r  s u r v i v a l  (Crome 1976; Stocker and 

I r v i n e ,  19831. R i d l e y  (1930) has repor tedcassowar ies as d i spe rs i ng  

some s p e c i e s  on t h e  Ceram and t h e  Aru  I s l a n d s  H e r r e r a  (1984a) 

observed t h a t  t h e  a c t u a l  r e c i p r o c i t y  occurs o n l y  i n  a  few b i r d -p l an t  

species p a i r s  a t  every  s i t e ,  wh i le  i n  t he  m a j o r i t y  o f  cases p l a n t s  

are much Less impor tan t  t o  d ispersers  than d i s p e r s e r s  a re  t o  pLants. 

Most f r u i t - e a t i n g  b i r d s  u t i l i s e d  on l y  a  p o r t i o n  o f  t h e  d i v e r s i t y  o f  

f l e s h y  f r u i t s  produced i n  any h a b i t a t  (Snow 1970, Snow 19811. 

Stud ies on seed d i s o e r s a l  bv avaian f r u o i v o r e s  i n  t he  t r o o i c s  

i nc l uded  those o f  Snow (19711, Vander P i  j l  (19721, Howe (1977, 19791, 

S t i  l e s  (19801, Greenberg (1981 1, Herrera (1982b1, Wheelwright (19831, 

and Lambert (19891. S tud ies  were conducted on f r u g i v o r e s  assoc ia ted 

w i t h  n e o t r o p i c a l  t r e e s  produc ing h igh q u a l i t y  f r u i t s  (Sensu Mckey 

1975; Howe and Estabrook 1979, 19811 and low q u a l i t y  f r u i t s  (Howe 

19801. The f a m i l i e s  o f  Lauraceae and Moraceae s u p p o r t e d  l a r g e  

numbers o f  a v i a n  f r u g i v o r e s  i n  t h e  Costa R i c a n  t r o p i c a l  f o r e s t  

(Wheelwright e t  al, 19841. 



I n  t h e  t r o p i c a l  h a b i t a t s  f i g s  (Moraceae)  h a v e  l o n g  been  

recogn ized  as an i m p o r t a n t  f o o d  f o r  v e r t e b r a t e  f r u g i v o r e s  ( H l a d i k  e t  

al., 1971; Leck 1972; Flemming e t  a l .  1977; Bonacco rso  1979; Jordano 

1983; Lambert 1989). The f i g  consumer assemblage i s  among t h e  most 

d i v e r s e  r e p o r t e d  f o r  t r o p i c a l  t r e e s  w i t h  r e g a r d  t o  s p e c i e s  number and 

taxonomic a f f i n i t e s  (Jordano 1983). The 900-odd s p e c i e s  o f  F i cus  

(Corner 1958, 1962) c o n s t i t u t e  t h e  most d i s t i n c t i v e  o f  t h e  w idespread 

genera o f  t r o p i c a l  p l a n t s .  F i g s  a r e  found i n  a l m o s t  a l l  t r o p i c a l  

h a b i t a t  t ypes  and g e o g r a p h i c a l  l o c a t i o n s .  M a t u r e  f i g  t r e e s  a r e  most 

common i n  modera te l y  d i s t u r b e d  s i t e s  such as r i p a r i a n  edges, t r e e  

crowns (as ep iphy tes) ,  t r e e  f a l l s ,  secondary a g r i c u l t u r a l  r e g e n r a t i o n  

and o l d  l a n d  s ides .  The f i g  syconium i s  a  g l o b u l a r  i n f l o r e s c e n c e  and 

i s  regarded e c o l o g i c a l l y  as  t h e  f r u i t  (Janzen 1979; M i l t o n  e t  al., 

1982). 

F i g s  c o n s t i t u t e  a  ma jo r  f r u i t  f o o d  f o r  more s p e c i e s  o f  an ima ls  

t h a n  any o t h e r  genus o f  w i l d  t r o p i c a l  p e r e n n i a l  f r u i t  (Janzen 1979). 
(1930) 

R i d l e y  ,recorded 44 t r o p i c a l  s p e c i e s  o f  b r i d s ,  b a t s  and non-vo lan t  

mammals f e e d i n g  f i g s .  McCLure (1966) l i s t s  32 speces  o f  V e r t e b r a t e s  

f e e d i n g  o n  t h e  f i g s  o f  a  s i n g l e  t r e e  o f  Ejcgs lgmatrana i n  wes t  

Malays ia .  B r o s s e t  and E r a r d  (1986) observed t h a t  f i g s  were e a t e n  by 6 

o f  15 spec ies  o f  Pycnonot idae by  2 o f  4 s t u r n i d a e  and  3  o f  8 spec ies  

o f  Columbidae i n  n o r t h  e a s t e r n  Gabon. L e i g h t o n  and L e i g h t o n  (1983) 

and  T e r b o r g h  (1983 )  c o n s i d e r e d  f i g s  as  c r i t i c a l  s p e c i e s  f o r  t h e  



maintenance o f  b i o l o g i c a l  d i v e r s i t y  i n  t r o p i c a l  f o res t s .  I n  bo th  t h e  

Old World ( Le igh ton  and Le ighton 1983) and t h e  New World (Terborgh 

1983) f i g s  have been considered Keystone resources, Key components o f  

food web whose disappearance would cause cascading e x t i n c t i o n .  

On B a r r o  C o l o r a d o  I s l a n d ,  Panama, f i g s  a r e  one o f  t h e  v e r y  

impor tant  f r u i t  resources a v a i l a b l e  du r i ng  t h e  Late r a i n i n g  season 

( F o s t e r  1982 ) .  I t  has been sugges ted  t h a t  i f  f i g  s p e c i e s  were 

removed from t r o p i c a l  communities, some o f  these f r u g i v o r e s  would 

face l o c a l  e x t i n c t i o n .  Other p l a n t s  dependent on those an ima ls -wou ld  

s u f f e r  p o p u l a t i o n  reduct ions,  poss ib l y  dragging o the r  b i r d  species 

w i t h  them i n  t h e i r  demise (Le ighton and l e i g h t o n  1983; Terborgh 1983, 

1986). Th i s  e f f e c t  may be most s t r i k i n g  i n  h i g h l y  f i g  dependent 

ve r t eb ra tes  such as some b i rds-of -parad ise ii New Guinea (Beehler 

19831, f r u g i v o v r o u s  ba t s  i n  Panama (Morr ison 1978) and squ i r r e l ,  

monkeys and capuchins i n  Amazonia (Terborgh 1983) and f r u i t  p igeons 

i n  Malays ia  (Lambert 1989). However accord ing t o  Gaut ier-Hion e t  

at., (1989) i n  areas w i t h  Low f i g  d e n s i t i e s  and r e l a t i v e l y  sma l le r  

f i g  crops, an ima l ' s  dependence on them may be less.  

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

f r u g i v o r e s  i n t o  two types, namely "spec ia l i zed"  f r u g i v o r e s  which a t e ,  

most ly  f r u i t  and "oppor tun is ts "  which forage on i n s e c t s  and a l s o  

f r u i t s  o r  n e c t a r  o r  f o l i a g e  (Snow 1971; Mckey 1975; Howe and 

Estabrook 1977). Mackey (1975) p r e d i c t e d  t h a t  mutua Lism i n  seed 



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

f r u g i v o r y .  H e r r e r a  (1984) c o n s i d e r e d  t h e  p r i m a r y  d i s p e r s e r s  as 

" s p e c i a l i s e d "  d i s p e r s e r s .  B i r d s  a r e  a l s o  determined as s p e c i a l i z e d  

based on  t h e  f requency o f  f r u g i v o r y  (Wheelwr ight  and Or ians  1982) o r  
a 

on  t h e  q u a l i t y  o f  seed d i s e r s a l  t h e y  d e l i v e r  (Houe and *s tab rook  

1 9 7 7 )  o r  o n  t h e  c h a r a c t e r i s t i c s  o f  t h e  f r u i t s  t h e y  s e l e c t  (Snow 

1981).  Av ian  f r u g i v o r e s  a r e  a l s o  d i t i n g u i s h e d  as " L e g i t i m a t e "  seed 

d i s p e r s e r s  and f r u i t  " p r e d a t o r s "  (eg. Snow 1971; Her re ra  19841. The 

former i n g e s t  whole f r u i t s ,  e i t h e r  r e g u r g i t a t e  o r  defaecate t h e  seeds 

i n t a c t  w h i l e  t h e  l a t t e r  f e e d  o n  e i t h e r  p u l p  o r  seeds a l o n e  and when 

e a t i n g  p u l p  and seeds t o g e t h e r  damage t h e  seeds e i t h e r  i n  t h e  g u t  o r  

p r i o r  t o  swa l lowing.  Howe (1977) and H e r r e r a  (1984) observed t h a t  a  

few s p e c i e s  may be L e g i t i m a t e  d i s p e r s e r s  o f  some p l a n t s  and f r u i t  

p r e d a t o r s  o f  o the rs .  Ij-iyr-g s c m i f g s c j a t a  (Cont ingidae),  a  r e l i a b l e  

" s p e c i a l i z e d "  f r u g i v o r e  behave as  a l e g i t m a t e  d i s p e r s e r  o f  Casearja 

corymbosa (Howe 1977) w h i l e  o n  !/jr/Ca pri~awe~pjp ir becomes a  f r u i t  --- ----- 
t h i e f  and d r o p  t h e  seeds be low  t h e  p a r e n t  t r e e  and i n g e s t  o n l y  t h e  

a r i l  (Howe and Vandekerckhove 1980). 

The a v a i n  p r e f e r e n c e  t o  d i f f e r e n t  f r u i t s  have Leon a t t r i b u t e d  t o  

d i f f e r e n t  f a c t o r s  l i k e  f r u i t  abundance (eg. Snow 'lG62; Crome 1975; 

Thompson and W i l l s o n  1979; Sorensen 19811, t h e  n u t r i r i o n a l  and energy 

r e w a r d  o f  f r u i t s  (Snow 1962;  Howe 1971; Snow 197'; W i l l s o n  a n d  

Thompson 1982; Her re ra  1984b1, a c c e s s i b i l i t y  and s i z e  o f  f r u i t s  



(Diamond 1973; Snow 1977; Kantak 1979; Sorensen 1983; Wheelwright 

1 9 8 3 ) ;  t h e  w e i g h t  o f  s e e d  " b a l l a s t "  i n  f r u i t s  (Howe  a n d  

Vandekerckhove 1980; Herrera 19811, t he  t a s t e  (Diamond 1960; Warren 

and Vine 1963; Harrirnan 19681, t he  f r u i t  co l ou rs  (R id ley  1930; Turcek 
* 

1963; V a n d e r p i j l  1972; Janzen 1983; Wheelwright and Janzen 1985). 

Small f r u i t e d  p l a n t  spec ies have been hypothes ized t o  a t t r a c t  more 

species of b i r d s  than  l a r g e  f r u i t e d  ones (Terborgh and Diamond 1970). 

Kantak (1979) descr ibed  t h a t  t h e  i n t e rmed ia te  s i zed  f r u i t s  a t t r a c t e d  

the  g rea tes t  number o f  b i r d  species among t h e  f i v e  p l a n t s  she s t u d i e d  

i n  Mexico. Diamond, (1973) and Herrera and Jordano (1981) a l s o  

descr ibed t h e  determinant  r o l e  o f  f r u i t  s i z e  t o  t h e  c o n s t i t u t i o n  o f  

av ian assemblage on p l an t s .  Most f r u i t - e a t i n g  b i r d s  a re  "gape - 

l i m i t e d "  (Zaret  1980; Wheelwright 19851, though t h e r e  were no s t r i c t  
- 

c o r r e l a t i o n  e x i s t i n g  between gape-width and f r u i t  s i z e  (Wheelwright 

1985). Howe (1977) suggested t h a t  t he  d i s p e r s a l  agents tend  t o  avo id  

t r e e s  w i t h  heavy f r u i t s .  Theory p r e d i c t s  t h a t  animals favour  t he  

most " o r o f i t a b l e "  food. t h e  more common i t  i s  (Mac Arthur 1972) .  

According t o  Herrera (1981) fo ragers  a t e  more f r u i t s  from t r e e s  w i t h  

a h i g h  b e n e f i t  i n  e d i b l e  p u l p  f o r  t he  cos t  o f  c a r r y i n g  b u l k y  seed 

b a l l a s t  than  they do f rom others .  D i g e s t i b i l i t y  (MacFarland and 

George 1973); Fa t t yac i ds  (West and Mong 1968); aminoacids (Pendergast 

and Boa3 1971); and sugars (Kare and Medway 1959) have been found t o  

i n f l uence  av i an  f ood  se lec t i on .  The pLant growth form, commonness 

and f e c u n d i t y  i n f l u e n c e  t h e  number o f  d i s p e r s a l  agents o f  a p l a n t  

(Wheelwright e t  a l .  1984). The av i an  assemblage and f r u i t  removal 



r a t e  i n  f o r e s t  t r e e s  were i n f l u e n c e d  b y  t h e  m i c r o h a b i t a t  (Thompson 

and W i l l s o n  1978; Moore and W i l l s o n  1982; W i l l s o n  e t  a l .  1982). I t  

was assumed t h e  b i r d - d i s s e m i n a t e d  p l a n t s  have e v o l v e d  f r u i t s  w i t h  

above a t t r i b u t e s  s u c h  as  b r i g h t  c o l o u r a t i o n ,  a c c e s s i b i l i t y ,  

c o n v e n i e n t  s i z e ,  p e r s i s t e n c e ,  n u t r i t i o n a l  r e w a r d  e t c .  t o  b e  

a t t r a c t i v e  t o  b i r d s  ( R i d l e y  1930; Turcek  1963; Snow 1971; Vander P i j l  

1972; Howe a n d  Smallwood 1982; Denslow avd Y o ~ r r n ~ n d  1P82; !a!! ! ! s c z  and  

Thompson 1982; Janzen 1983; P r a t t  and S t i l e s  1983). 

A c c o r d i n g  t o  Janzen (1979, 1979b1, t h e  f i g s ,  a r e  b e i n g  ea ten  b y  

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

c h a r a c t e r i s t i c s .  They a r e  j u i c y  w i t h  e d i b l e  pukp The seeds a r e  non- 

t o x i c .  F i g s  o c c u r  i n  l a r g e  numbers and i n  most t r o p i c a l  h a b i t a t s  

r i p e  f i g s  a r e  a v a i l a b l e  round t h e  yea r .  They o c c u r  i n  a  range o f  

s izes .  M o r r i s o n  (1978) suggested t h a t  f i g s  p r o b a b l y  rep resen t  a 

r e a d i l y  u t i l i s a b l e  source  o f  c a l o r i e s  and wa te r  b u t  f a i l  t o  p r o v i d e  a  

ba lance d i e t  t o  f r u g i v o r e s  f e e d i n g  o n  them. C e r t a i n  v e r t e b r a t e s  such 

as  f r u i t  b a t s  (Bonacco rso ,  1979;~anzen 1 9 7 9 )  and  f r u i t  p i g e o n s  

(Lambert 1989) a r e  f i g  s p e c i a l i s t s . .  The i n t r a c r o w n  synchrony and 

i n t e r c r o w n  asynch rony  o f  f i g s  and b y  b e i n g  r e l a t i v e l y  a  r a r e  t r e e  

uhen i n  f ru i t ,  f i g s  have a  minimum chance o f  c o m p e t i t i v e l y  e x c l u d i n g  

each o t h e r  o v e r  t h e  s e r v i c e  o f  d i s p e r s a l  agen ts  (Janzen 1979). 

The " p r e y "  o f  f r u g i v o r e  b i r d  s p e c i e s  d i f f e r  f rom t h e  p r e y  o f  



c a r n i v o r e s  b e c a u s e  many p l a n t s  b e n e f i t  b y  h a v i n g  t h e i r  seeds 

d i s s e m i n a t e d  ( R i d l e y  1930; Vander P i j l  1969; Howe and Sma l lwood  

1982) most b i r d - d i s p e r s e d  f r u i t s  a r e  n o t  d i f f i c u t  t o  d e t e c t  o r  hand le  

(Snow 1971; Wheelwr ight  1983). F r u i t s  r a r e l y  r e q u i r e  c r u s h i n g  ( i n  

c o n t r a s t  t o  seeds, w i l t s o n  1971)  o r  d e x t e r o u s  m a n i p u l a t i o n  ( i n  

c o n t r a s t  t o  an imals  Prey, Ashmole 1968). 

Regarding f r u g i v o r y ,  Snow (1976) w r i t e s :  i t  i s  apparent ly ,  t h e  

r e l i e f  f rom t h e  need t o  spend most o f  t h e  day i n  search o f  f o o d  t h a t  

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

a c t i v i t i e s  t o  a  degree n o t  seen i n  t h e  i n s e c t  ea te rs .  
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CHAPTER 2 

STUDY AREA AND METHODS 

Study Area 

S i t e  - I : CaLicut Universi ty  Campus, Tenhipalam. 

The C a l i c u t  U n i v e r s i t y  Campus ( h e r e i n a f t e r  c a l l e d  'Tenh ipa lam 

S i t e '  o r  ' S i t e  1 ' )  l i e s  i n  t h e  T e n h i p a l a m  v i l l a g e  o f  M a l a p p u r a m  

D i s t r i c t  o f  K e r a l a  between l a t i t u d e  11' 35'-45" N and l o n g i t u d e  75O, 

45'-50" E. I t  l i e s  about  60 M above sea l e v e l .  The N a t i o n a l  h ighway 

NH - 17 d i v i d e d  t h e  campus i n t o  e a s t e r n  and wes te rn  s e c t o r s .  The 

b o t a n i c a l  garden o f  t h e  U n i v e r s i t y  cove r  an area o f  abou t  40 ha. A 

l a r g e  o u t d o o r  s t a d i u m  l i e s  b e t w e e n  t h e s e  g a r d e n s .  T h e  m a i n  

a d m i n i s t r a t i v e  b l o c k s  and t e a c h i n g  depar tments  a r e  s i t u a t e d  i n  t h e  

South-Western and N o r t h e r n  p o r t i o n s  o f  t h e  campus ( F i g .  1). 

T h e  t e r r a i n  i s  u n d u l a t i n g  w i t h  g r a s s y  meadows,  r o c k y  

p r o m o n t o r i e s  and r a v i n e s .  The s o i l  i s  l a t e r i t e  s u p p o r t i n g  a  t r o p i c a l  

v e g e t a t i o n  c h a r a c t e r i s i n g  a  s e c o n d a r y  s c r u b  j u n g l e  ( P l a t e  2 1 .  

P a t c h e s  o f  w o o d l o t s  a r e  p r e s e n t  a t  v a r i o u s  p o c k e t s .  A c a c i a  

a u r i c u l i f o r m i s  a n d  C a g ~ a ~ j n a  g g ~ j s g t j f p C j p  a r e  g r o w n  a s  p a r t  o f  -------------- 
s o c i a l  f o r e s t r y  i n  c e r t a i n  p o r t i o n s  o f  t h e  campus. 





TABLE 2. Monthly r a i n f a l l  a t  Ca l icut  (Courtesy CWRDM, C a l i c u t )  

S t .  Month 1989 1990 1991 1992 1993 
140. ( i n  mm) ................................................................................................... 

I. January  - - 1 1  .OO - - -- -- 
2. February  

3. March 

4. A p r i  C 

5. May 

8. August . 365.20 331 .I0 593.90 592 -60 352.40 

9. September 213.80 77.30 14.70 244.60 52.50- 

10. October  216.20 356.10 336.76 349.00 307.80 

11. November 55.20 112.80 91.80 193.50 104.00 

12. December 01.40 - - - - -- 65.20 
...................................................................... 
2549.80 2724.20 3139.40 3374.50 2682.60 



Fig ,  2, Seasonal  a v a i l a b i l i t y  o f  r i p e  f i g s  o f  s i x  F i c u s  

s p e c i e s  i n  t h e  Tenhipalam s i t e  (a)  d u r i n g  1990-91 

(b )  d u r i n g  1991-92 

Fre  - F j k g s  racemosa; Fb - F j c y s  benghaih~~i~ 

Fe - FI m a s p e r a t a ;  F r  - F, r g l j g i g s a ;  

Fa - F, afnplissjmg; F t  - f, tpiaaeda 

( A s t r i x  on band shows sparse a v a i l a b i l i t y ) .  





TABLE 1.  Mean m o n t h l l ~  minimum and maximum temperature during the study per iod a t  Tenhipalam s i t e  

1989 1990 1991 1992 1993 
Month ------------- --------------- ----------------- --------------- ------------------- 

No. Min. Max Min Max "I Min , Max Min Max Min Max 

Jan 

Feb 

March 

Apr i  1 

Ma Y 

June 

Ju l y  

Aug 

Sept 

O c t  

Nov 

Dec 



Climate 

C a l i c u t  and s u r r o u n d i n g  areas  have a  h o t  and humid c l i m a t e  and 

was d e s c r i b e d  b y  Z a c h a r i a s  a n d  G a s t o n  ( 1 9 8 3 ) .  The t e m p e r a t u r e  

f l u c t u a t i o n s  were r e l a t i v e l y  m i l d  and v a r i e s  between 20' C and 35' C 

d u r i n g  t h e  p r e s e n t  s t u d y  (Tab le  11. The h i g h e s t  t empera tu re  was 

recorded i n  summer wh ich  b e g i n s  towards  t h e  l a t t e r  h a l f  o f  February  

and ex tends t h r o u g h  May. The r a i n y  season o f t e n  s t a r t s  by t h e  l a s t  

week o f  May w i t h  t h e  a r r i v a l  o f  South-West monsoon. I t  extends f rom 

June th rough  September. The p r e c i p i t a t i o n  o c c u r r e d  i n t e r m i t t e n t l y  

d u r i n g  October and November months due t o  t h e  n o r t h - e a s t  monsoon. 

However, t h e  h e a v i e s t  shower o c c u r r e d  i n  June-Ju ly  months (Tab le  2). 

The w i n t e r  was v e r y  m i l d  sp read ing  th rough  December and January. 

Flora 

The campus v e g e t a t i o n  h a s  b e e n  d e s c r i b e d  b y  M a n i C a l  and  

S i v a r a j a n  (1976). They have reco rded  447 s p e c i e s  o f  p l a n t s .  The 

area has t h e n  undergone a  . l o t  o f  d e g r a d a t i o n s  i n  t h e  recent  pas t .  

The t r e e  s p e c i e s  a r e  r a t h e r  s p a r s e l y  d i s t r i b u t e d .  Many annuals a r e  

seen d u r i g  monsoon season a l l  o f  which d i s a p p e a r  soon a f t e r  t h e  r a i n .  

The i m p o r t a n t  t r e e  s p e c i e s  o f  t h e  a r e a  i n c l u d e d  C e i b a  eeigtdc. jp, 

Gaerth., L e r g j n p i j a  p a n i c u l a i a  Roth., I e r m i n a l i a  b e C l e f j c g  Roxb., 

E?idgijp c.jgtgpa sprung; f'4gga'bagga pgidata M u e l l .  Arg., SagmaCyg album 



Linn., EhyLLanthgs gmbl jca Linn., ACstonia s c h g l a r j s  R. Br., 2 l .g~ 

d i o i c a  Roxb., A r t p c a f p u s  h j r s u t a  Lamk., e t c .  The f i g  communi ty  ------ 
i n c l u d e d  species such as Ficus begghhignmjs; E. aqei iss jma Smith, i. 

racemosa r e l ? g i o s a  F. exaseerata Vahl., [. t s j a h e l a  Burm. f., ----,---, F =  ---- ----, - ---- ----- 
e tc .  Other common woody t r e e s  o f  t h e  s i t e  a re  Anacardjgm occ iden ta l .~  

L inn. ,  MangifVFr~ j n d j c a  Linn.,  h r t g c s f p u s  i n t e g r i f o l i a  Linn.,  

S t e r c u l i a  g u t t a t a  Roxb., l ' j jwggps dgggj . ,  Syzjgjym cafygphyl.ClAgym., --------- ------ 
Syzigji,m w m j k i . ,  & inqgngwg geerum e tc .  Acacia agrwcgcifgrmjs A .  - 

Cunn., and Casggrjng g g u i s e t i f o c j g  forst.,  are  grown under s o c i a l  

f o r e s t r y  programme. 

The  s h r u b  c o m m u n i t y  c o n s i s t s  o f  p l a n t s  L i k e  -------- C a n t h i u m  

e a r l j f i o ~ g m ,  zjryphtwn gmmpcla ., Lanmaea caemra Linn., H y s t m j a  

mystax., !33jdeca scagdgns., Bfgyn ja  yitisitid,ga etc. The herbaceous 

p l a n t s  l i k e  l e g s  jgdjca., Ixmra cgccjnga., Ra~gCfia tetyaehyila., 

Eupator ium odoraturn., and v i nes  l i k e  Agamjr t ta  mccglgs., and Cjgsys -- ------- -------- 
g i a g c a  a r e  w e l l  d i s t r i b u t e d  i n  t h i s  s t u d y  area.  F l e s h y  f r u i t  

p roduc ing  p l a n t s  form a  s i g n i f i c a n t  f r a c t i o n  o f  t h e  f r u i t i n g  p l a n t s  

here. 

S i t e  - 11 : Vattappara, Vy th i r i  

The Vattappara s tudy area ( h e r e i n a f t e r  c a l l e d  ' V y t h i r i  S i t e '  o r  

' S i t e  11') l i e s  i n  t he  V y t h i r i  v i l l a g e  o f  Wynadu d i s t r i c t  o f  Ke ra l a  

w i t h i n  t h e  l a t i t u d e  11' 6'-36" N and long i tude  76°30'-12" E. I t s  



Plate 3. View o f  V y t h i r i  study area 



Plate 3 
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a l t i t u d e  ranges between 800-1200 m. I t  forms a  p a r t  o f  t h e  wes te rn  

s t r e t c h  o f  t h e  Western gha t  and i s  a  m o i s t  deciduous f o r e s t  h a b i t a t  

( P l a t e  3  1. The t e r r a i n  i s  mounta inous w i t h  rocky  p r o m o n t o r i e s  and 

ravines.  The s o i l  i s  b l a c k  and  f e r t i l e ,  t y p i c a l  o f  t r o p i c a l  f o r e s t  

h a b i t a t .  

The s i t e  spreads t h r o u g h  a n  a r e a  o f  310 hec ta res  and i s  a  v e s t e d  

f o r e s t  m o s t l y  degraded f o r  c u l t i v a t i o n  o f  cardamomum, Pepper and 

Coffee. About 155 ha o f  l a n d  i s  under  cardamomum and about  50 ha i s  

under c o f f e e  crops.  The r e m a i n i n g  l a n d  area which i s  a l s o  degraded 

f o r  cardamomum has been l e f t  u n u t i l i s e d  f o r  t h e  l a s t  7 t o  10 years. 

Climate 

V y t h i r i  h a s  a  h i g h l y  h u m i d  c l i m a t e .  The t e m p e r a t u r e  

f l u c t u a t i o n s  he re  a r e  g r e a t e r  t h a n  i n  t h e  campus s i t e  due t o  i t s  

h i g h e r  a t t i t u d e .  I t  r a n g e s  f r o m  12' C t o  33' C ( T a b l e  3 ) .  The 

r a i n f a l l  i s  u s u a l l y  abundant. The p r e c i p i t a t i o n  o c c u r r e d ' m o s t l y  due 

t o  t h e  south-west monsoon. I t  b e g i n s  b y  t h e  end o f  May and spreads 

through September. Some pre-monsoon showers a r e  o b t a i n e d  d u r i n g  

A p r i l  and e a r l y  May. Monsoon r a i n f a l l  occu r red  i n  June-July months 

( T a b l e  4 ) .  The N o r t h - E a s t  monsoon, w h i c h  o c c u r r e d  i n  O c t o b e r -  

Novemebr months has brought  r e l a t i v e l y  p o o r  and i n t e r m i t t e n t  showers 

f o r  t h e  Last  few decades. There was heavy mist ,  c o v e r i n g  t h e  l a n d  



s u r f a c e  w h i c h  o c c u r r e d  i n t e r m i t t e n t l y  d u r i n g  t h e  day  i n  monsoon 

season. The w i n t e r  season which spread t h r o u g h  December and January 

was c o l d e r  t h a n  t h a t  i n  t h e  campus s i t e .  The minimum tempera tu re  

r e c o r d e d  was 12' C. i n  January (Tab le  3 ) .  

Flora 

The v e g e t a t i o n  i s  t y p i c a l  o f  m o i s t  dec iduous f o r e s t  h a b i t a t .  

However, m a j o r i t y  o f  t h e  t r e e  s p e c i e s  i n  t h e  d e g r a d e d  a r e a  a r e  

s e c o n d a r i l y  grown. The secondary f o r e s t  i s  about  50 t o  60 yea rs  o l d  

(Batasubramaniam, Pe rsona l  communication). However, some t r e e s  o f  

s p e c i e s  such as DysgmyClug ma l a b a r  i cym bedd., DysmyLum bgddgmgj Hem. ; 

v a t g r j a  jnddca Linn., S t g r j g ~ p e r m u m  pgayggLgnp (Rox.) D.C. DaLbgrg jp  

l a t i f o l i a  Rox., and v a r i o u s  r j k g g  p l a n t s  a r e  remnants o f  t h e  p r i m a r y  --------- 
f o r e s t .  The v e g e t a t i o n  c o n s i s t e d  p r i m a r i l y  o f  woody p l a n t s ;  t h e  

undergrowth  b e i n g  c l e a r e d  f o r  c u l t i v a t i o n .  Trees  w i t h  t h i c k  f o l i a g e  

an?  ( a r n a  r r n t ~ n  ~ ~ ~ L ' I F P  were  p r e f e r r o d  3s q b 2 . d ~ ~  fn r  ~ ~ ~ T ? a ~ ~ n l u m  

p l a n t s .  The p l a n t s  o f  Moraceae .formed a prominent  f r a c t i o n  o f  t h e  

t r e e  communi t y. 

Some o f  t h e  i m p o r t a n t  woody p l a n t s  o f  t h e  a rea  a r e  Hydngcareyp 

d p j n g  w i g h t  . , H. p g t p ~ d r a  (Buch-Ham) Oken., CaLyoehyLLum w i g h t  i anum 

T. Ant., g g r c j n  j a  cambog j a  (Gaertn)  Des r . , D i e t e r g c a r e u s  indicus 

bedd., v a t g r i p  j p d i c a  L inn . ,  I h g s e g s j a  egeympga Cor., C y L L g n j a  

z e y l a n i c a  w igh t  K. Chern., S t g r c y L j p  a l l a t a  Roxb., G r g y j a  t i L L i a e f g L j a  -- ------ 



Vah l., E C a e g c a r e g ~  s e r r a t u s  L i  nn., ECaeocarggs tgbe rcuLa tgs  Roxb., 

A ro toca regs  hiysgta. ,  Erythrtna Ijthqsegywa., E t e r o c a p g s  mnrsuejum -------- 
Roxb., P t g r q c m r e y s  santal inup L inn . ,  E u g e n i a  g p y d w j  Thw. QCka 

d i o i c a  ~ o x b . ,  Mach i l us  mpcrnnthp Nees., Actinodaehfie madraseatna ------ 
bedd., Placaranga e g l t a t a  M u e l l  Arg., and M a l l o t g s  a l b a  MueLL Arg. 

e tc .  The i m p o r t a n t  w i l d  f i g  s p e c i e s  i n c l u d e d  F i c u s  microcarpa, Ficus 

y j r g n s . ,  E .  b g d d ~ g g i  King,  Ficus n g r y g s a  Heyne Ex. Roth., E. 

anelishima Smith, 1. grasperwta Vah 1. and f .  t s  jaheda Burm. f . The 

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

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

Maesa e e w c g t t e t i a n a  A. DC., Lantana camara var.  acgCeaL3, Desmodium 

gamggtecum DC, IpddaCjs a s i a t i c a  L., p i d e l i a  scandens, CaCycpetgrys 

f l o r i b u n d a  Lam., Antjdgsma sp., Q c l a n d r a  p a y e n c o r i c a  Benth. e t c .  ---------- 

Mater ia l  and Methods 

Data on f r u i t i ng  p l a n t s  and f r u i t - e a t i n g  b i r d s  were g a t h e r e d  

d u r i n g  census conducted eve ry  f o r t n i g h t .  The l i n e  t r a n s e c t  and p o i n t  

t r a n s e c t  methods were used f o r  m o n i t o r i n g .  Each census was s t a r t e d  

a t  6.30 h  i n  t h e  morning and l a s t e d  6 t o  7 hours.  A 6 x  30 p r i s o m  

b i n o c u l a r s  was used f o r  o b s e r v a t i o n .  Whi le  moving a long  t h e  t r a n s e c t  

a l l  f r u i t i n g  p l a n t s  and b i r d s  seen on e i t h e r  s i d e  o f  t h e  t r a n s e c t  

l i n e  w e r e  r e c o r d e d .  The s p e c i e s  o f  p l a n t s  i n  f r u i t ,  s t a g e s  o f  

f l o w e r i n g  and f r u i t i n g  a r e  noted.  The n a t u r e  o f  f e e d i n g  and f o o d  o f  



a spec ies  o f  b i r d  were reco rded  t o  i d e n t i f y  t h e  f r u g i v o r o u s  spec ies .  

Sometimes d e v i a t i o n s  f rom t h e  u s u a l  p a t h  were taken  t o  have c l o s e r  

o b s e r v a t i o n  o f  b i r d s .  The p o i n t  t r a n s e c t  o r  ' spot  map' method was 

more u s e f u l  i n  assess ing  t h e  abundance o f  each b i r d  spec ies  (B londe l ,  

Ferry, Frochot  1970).  I n  t h e  p resen t  s tudy  i t  was found t o  be an 

e f f e c t i v e  s t r a t e g y  i n  t h e  assessment  o f  a v i a n  f r u g i v o r e s  w h i c h  

u s u a l l y  congregated on c e r t a i n  p r e f e r r e d  f r u i t  sources. A s e p a r a t e  

b i r d  a c t i v i t y  census was a l s o  conducted a t  each Ejku_s s p e c i e s  and 

v a r i o u s  b i r d  spec ies  f o r a g i n g  on t h e  f i g  i n  each hour o f  o b s e r v a t i o n  

were recorded.  

Si te  1: Tenhipalaw Site.  

Three L i n e  t ransec ts ,  each hav ing  a  Length o f  about  100 M, were 

s e l e c t e d  i n  t h i s  a r e a .  The t r a n s e c t s  were  p r e p a r e d  s o  a s  t o  

encompass t h e  major  f r u i t i n g  t r e e s  t h a t  a t t r a c t e d  most o f  t h e  a v i a n  

f rug 'vcres .  For p o i n t  t r a n s e c t  s i i i d j  11 p c i n t s  were s e l e c t e d  and 15 

minutes  were spent  a t  each p l a c e  r e c o r d i n g  t h e  f o r a g i n g  b i r d  spec ies .  

A t o t a l  o f  14  f i g  s c e c i e s  were i d e n t i f i e d  i n  t h e  campus s i t e .  A v i a n  

assemb lages  o n  10 f i g  s p e c i e s  w h i c h  p r o d u c e d  enough c r o p s  w e r e  

r e c o r d e d  ( T a b t e  10). The o t h e r  f o u r  s p e c i e s  o f  f i g s  s u c h  a s  f .  

bgniamjna, E. y j rgns,  E. myqpprwnsjs and E. carxca were e i t h e r  v e r y  

r a r e  o r  r e p r e s e n t e d  b y  i m m a t u r e  t r e e s  and  were  n o t  s u f f i c i e n t l y  

f r u i t e d  t o ' a t t r a c t  a v i a n  f r u g i v o r e s .  However, more e x t e n s i v e  s t u d i e s  



were conducted o n l y  o n  S i x  r j c y s  s p e c i e s  such as  f i c g q  beqghaiensis,  

F .  e x a s e e r a t a  racemosa r e l i g i o s a  F. m e l j s f j m g  and  c. - ,-,- --,--, F -  --------, E -  ---- ----, - 
t s j a h e l a  wh ich  were more common and produced abundant c rops .  -- ----- 

S i t e  - I1 - Vattappara, V y t h i r i  

Because o f  t h e  p a r t i c u l a r  t opog raphy  o f  - t he  area, a  m0r.e o r  Less 

c i r c u l a r  r o u t e  was t a k e n  i n  l i n e  t r a n s e c t .  I t  r a n  a d i s t a n c e  o f  

about 8  km and passed th rough  a l m o s t  t h e  c e n t r e  o f  t h e  s tudy  area. 

The p o i n t  t r a n s e c t  had 29 p o i n t s  and 1 0  m i n u t e s  was spent  a t  each 

p lace.  Ten s p e c i e s  o f  f i g s  were i d e n t i f i e d  i n  t h i s  s i t e  and a v i a n  

f i g - e a t i n g  assemblages on seven o f  them were r e c o r d e d  (Tab le  11). 

Other t h r e e  s p e c i e s  o f  f i g s  r. mcg-tgsa,  r. m_ysggygnsjs, and rjcks 

sp. were e i t h e r  v e r y  r a r e  o r  were r e p r e s e n t e d  b y  immature t rees .  

More e x t e n s i v e  o b s e r v a t i o n s  were c a r r i e d  o u t  o n  s i x  s p e c i e s  o f  v e r y  

common a n d  a b u n d a n t l y  f r u i t e d  f i g s  s u c h  a s  E. b g d d o g g j ,  E. 

aneiisljmg, 1. gxesperpra, i. ngyvgsa, 1. LsjahaCa and F- rnjcrgcarpa. 

Frui t ing  Phenology o f  Ficus species 

F i c u s  t r e e s  o f  a l l  s p e c i e s  were marked a t  s i t e  I d u r i n g  Late  ----- 
1989 and a t  s i t e  I1 d u r i n g  l a t e  1990. The v a r i o u s  f i g  spec ies  were 

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

-co t  Lect i ons .  The ch rono logy  o f  f l o w e r i n g  and f r u i t i n g  o f  d i f f e r e n t  

f i g s  were r e c o r d e d  ( F i g .  2  & 3 ) .  On each o c c a s i o n  t h e  deve lopmenta l  



s tages o f  s y c o n i a  as d i s t i n g u i s h e d  by  t h e i r  s i ze ,  c o l o u r  and s o f t n e s s  

o f  p e r i c a r p  were  n o t e d .  The c r o p  s i z e  was r e c o r d e d  as spa rse ,  

moderate o r  abundant. The presence o r  absence o f  new f o l i a g e  was 

a l s o  recorded.  

F i c u s  f r u i t  c h a r a c t e r i s t i c s  were assessed f o r  each s p e c i e s  i n  ----- 
t h e  f i e l d  b y  c o l l e c t i n g  e i t h e r  f r e s h l y  f a l l e n  f i g s  o r  f rom t h e  t r e e  

i t s e l f .  The f i g  d iame te r  was measured t o  an accuracy  o f  0.1 mm u s i n g  

c a l i p e r s .  The w e i g h t s  o f  f r e s h  f i g s  were t a k e n  i n  t h e  L a b o r a t o r y  

u s i n g  s c i e n t i f i c  b a l a n c e  t o  a n  a c c u r a c y  o f  0.001 mg. T h e  

i n t r a s p e c i f i c  and i n t e r s p e c i f i c  synchrony i n  r i p e n i n g  o f  f i g s  were 

noted.  The h e i g h t  and t h e  d iame te r  o f  t r e e  crown were e s t i m a t e d  

v i s u a l l y .  The DBH ( d e n s i t y  a t  b r e a s t  h e i g h t )  was t a k e n  u s i n g  

measur ing  tape.  

The d i f f e r e n t  L j c g ~  s p e c i e s  i n  th 'e s i t e  were  c a t e g o r i s e d  a s  

uncommon, common a n d  a b u n d a n t  b a s e d  o n  p o p u l a t i o n  e s t i m a t e s .  

I n f o m a t i o n s  on  f r u i t i n g  c h a r a c t e r i s t i c s  o f  o t h e r  f r u i t i n g  p l a n t s  were 

a l s o  documented though Less s y s t e m a t i c a l l y .  

B i  rds 

About One thousand f o u r  hundread hou rs  was spent  a t  Tenhipalam 

s i t e  b e t w e e n  December 1 9 8 9  a n d  December 1 9 9 2  w h i l e  one t h o u s a n d  



twen ty  e i g h t  hours  was spent  a t  V y t h i r i  s i t e  between December 1990 

and December 1992, m o n i t o r i n g  a v i a n  f o r a g i n g  a c t i v i t y  a t  d i f f e r e n t  

F i cus  species.  ----- 

F r u i  t - e a t  i n g  b i  r d s  were r e c o r d e d  b y  d i r e c t  o b s e r v a t i o n .  O n l y  

b i r d s  t h a t  swal lowed e n t i r e  f r u i t s  and t h a t  v o i d e d  seeds i n t a c t  were 

c l a s s i f i e d  as f r u g i v o r e s  (Snow 1971, Mor ton 1973). B i r d s  t h a t  chewed 

f r u i t s  s w a l l o w i n g  o n l y  t h e  f r u i t  p u l p s  and d ropp ing  seeds be low t h e  

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

d i s p e r s e  seeds away f rom t h e  p l a n t  (Howe and Estabrook, 1977). 

The a r r i v a l  and d e p a r t u r e  o f  a v i a n  v i s i t o r s ,  and t h e  method o f  

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

t e c h n i q u e s  w e r e - u s e d  i n  t h e  p r e s e n t  s t u d y  t o  q u a n t i f y  t h e  a v i a n  

f o r a g i n g  a c t i v i t y  a t  eve ry  Fjcyp spec ies .  

1. Frequency o f  occu r rence  o f  each b i r d  spec ies  ie; t h e  number o r  

pe rcen tage  o f  occu r rence  o f  each spec ies  o f  b i r d  i n  t h e  b i r d  

a c t i v i t y  census ( B r e i t w i s c h  1979).  

2. Frequency o f  v i s i t  ie; mean number o f  v i s i t  p e r  h o u r  b y  a  b i r d  

s p e c i e s .  Each v i s i t  i s  c o u n t e d  r e g a r d l e s s  o f  t h e  ncmber  o f  

c o n s p e c i f i c s  p resen t .  (Diamond & Terborgh 1967; Leck 1969, 

1971; Howe 1977; Kantak 1979). 

3. Leng th  o f  Feeding bout  o r  v i s i t a t i o n  l eng th .  

4. Rate o f  f e e d i n g  ie;  number o f  f i g s  consumed p e r  m inu te .  



TABLE 5. Fig  eat ing b i r d  species o f  Tenhjipalam S i t e  (Names f o l l o w  S a l i m  A l i ,  1969) 

( B i r d  spec ies  codes used i n  o t h e r  t a b l e s  a r e  g i v e n )  

S l .  
No. 

Code S c i e n t i f i c  Name Common Name 

COLUMBIDAE 

TP L r e r o n  ehggbjcgetgra chCgrjgasagr ( B l y t h )  Common Green P igeon  

TR Lrgwgn eprnppdgwa a f f i n j s  (Jerdon)  G r e y f r o n t e d  Green P igeon  

TB L r e r o n  b js jnc ta  b j c i n c t a  (Jerdon)  Orangebreasted Green P igeon  

PSITTACIDAE 

P s i t t a c u l a  cyanocepha la  cyanoceeha la  ---------- ----- ---- ----- ---- Blossomheaded Parakee t  
( ~ i  nnaeus) 

P s i t t a c u l a  k r a m e r i  m a n i l l e n s i s  ---------- ------- ----------- Roser inged  Parakeet  
, , (Bechs te in )  

L e r j c u c g s  verna l i s  rubroeygjahjs Malabar  L o r i k e e t  
( S t u a r t  Baker )  

CUCULIDAE 

Eudynamy~ sco loeaeca sco loeaeca --- --- ----- ---- ----- ---- I n d i a n  KoeL 
(L innaeus)  

CAPITONIDAE 
I 

Megalaima y i r d i n  (Boddaer t )  Sma l l  Green Barbe t  

Megaiaima haemaceehgip j n d j c g  (Latham) Coppersmi th  o r  C r imsonbreas ted  Ba rbe t  



Tab le  5 contd..... ........................................................................................................ 

ORIOLIDAE 

10. G 0  G r j g c y s  grjricys kundog (Sykes) Golden o r  I n d i a n  O r i o l e  

11. o x GrloLus xanthorn~s maderaseatanys Blackheaded O r i o l e  

STURNIDAE 

12. AT ------------ A c r i d o t h e r e s  ------- t r i s t i s  ------- t r i s t i s  (Cinnaeus) Common Myna 

13. A F Acr i  d o t  h e r e s  f y ~ x y s  m a h r a t t g n s j p  (Sykes)  ~ u n b  l e  Myna 

14. S M ------- S t u r n u s  m a t a b a r i c u s  ----------- m a l a b a r i c u s  ----------- (Gmet in)  Greyheaded Myna 

15. S P  ------- S t u r n u s  paggdawym (Gmet in)  Brahminy Myna 

CORVIDAE 

Corvus se tendens p r o t e g a t u s  Madarasz ------ ------- ---- ---- House Crow 

Corvus macrorhynchos c u t m i n a t u s  (Sykes) ------ ------- ---- ---------- J u n g l e  Crow 

D e n d r o c i t t a  mgaayncia e a r y u i a  ----------- 
(K innear  & Whist  Le r )  

CAMPEPHAGIDAE 

Tree P i e  

Corac ina  n o v a e h o t t a n d i a e  maeei -------- --------------- ----- Large  I n d i a n  Cuckoo-Shrike 
. . (Les'son) 

IRENIDAE 

C h l o r o p s i s  a u r i f r o n s  i n s u l a r i s  ------ --- --------- --------- G o l d e n f r o n t e d  ChLorops is  



Tab le  5 contd.... 

PYCNONOTIDAE 

F'ycnpmpty~ safer safer (L innaeus)  Redvented B u l b u l  

Pycnonotus j o c o s u s  f u s c i c a u d a t u s  (Gould)  Redwhiskered B u l b u l  - -------- ------ ------------- 
MUSCICAPIDAE 

Turdo ides  g t r j a t y s  ~aiabd.rjcgs (Jerdon)  J u n g l e  B a b b l e r  

Turdoides,  a f f i n i s  a f f i n i s  (Jerdon)  Whiteheaded B a b b l e r  

Zoothera  c i t r i n a  cygrphgg -------- ------- W h i t e t h r o a t e d  Ground Thrush 

C o p y c h u s  s a u l a r i s  c e y l o n e n s i s  -- ---- --------. -- -------- C l a t e r ' s  Magpie R o b i n  

DICAEIDAE 

27. D E ------- Dicaeum g r y t h r g r h y n c h a s g ~ y ~ h ~ g ~ h y ~ ~ ~ ~  T i c k e l l ' s  F lowerpecker  
(La t  ham) 



5. F r u i t  removal ra te ,  ie; t h e  mean number o f  f i g s  e a t e n  o r  removed 

by  each spec ies  o f  b i r d  i n  a  hour o f  o b s e r v a t i o n .  

6. The t i m e  budget ana lyses f o r  major f r u g i v o r e s  ie;  p a t t e r n  o f  

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

d u r i n g  f o r a g i n g  (e.g. Enoksson, 1983, B r y a n t  and Ta tne r  1988). 

7. Technique o f  f r u i t  h a n d l i n g  and f o r a g i n g  p a t t e r n s .  

8. Forag ing h e i g h t s  and s i t e s  w i t h i n  a  f e e d i n g  t r e e .  

A L L  a c t i v i t i e s  were mon i to red  by f o c a l  an ima l  sampl ing  (Al tmann 

1974) .  The f o c a l  i n d i v i d u a l  was c l o s e l y  f o l l o w e d  and  r e c o r d e d .  

Var ious  a c t i v i t i e s  were t i m e d  u s i n g  d i g i t a l  and s t o p  watches. 

A f e e d i n g  b o u t  b e g a n  when a  b i r d  e n t e r e d  o r  a l i g h t e d  o n  t h e  

f r u i t i n g  r l ~ g g  crown and p i c k e d  up and consumed f i g  and i t  c o n t i n u e d  

as s u c c e s s i v e  f i g s  were  e a t e n .  I t  ended when a  g i v e n  f r u i t  was 

d i sca rded  o r  t o t a l l y  consumed and then  l e f t  o r  i f  no o t h e r  f r u i t  was 

taken  w i t h i n  n e x t  5 minu tes  (Bonaccorso e t  a t .  1987). The v i s i t a t i o n  

l e n g t h  was a s c e r t a i n e d  b y  r e c o r d i n g  t imes  o f  e n t r y  and d e p a r t u r e  f rom 

t h e  f r u i t i n g  p l a n t  o r  i f  t h e  feed ing  was f o l l o w e d  b y  a  pause o f  more 

than  5 minutes. 

D a t a  o n  f e e d i n g  r a t e s  were c o l l e c t e d  b y  t w o  methods;  (1) 

coun t ing  t h e  number o f  f i g s  consumed by  t h e  f o c a l  i n d i v i d u a l  d u r i n g  

e a c h  v i s i t  when i t  was p o s s i b l e  t o  m o n i t o r  t h e  b i r d  w i t h o u t  

i n t e r r u p t i o n ,  o r  ( 2 )  c o u n t i n g  t h e  number o f  f i g s  consumed b y  t h e  



f o c a l  an ima l  f o r  a  minumum o f  10 m i n u t e s  d u r a t i o n  i t  i t  was d i f f i c u l t  

t o  m o n i t o r  t h e  f o c a l  b i r d  wh ich  d i sappeared  i n  t h e  f o l i a g e .  The 

f r u i t  removal r a t e  f o r  each f u g i v o r e  spec ies  was e s t i m a t e d  a s  t h e  

p r o d u c t  o f  means o f  v i s i t a t i o n  Length, v i s i t a t i o n  rate,  f e e d i n g  r a t e  

and g roup  s i z e  o f  each s p e c i e s  o f  b i r d .  

For  t i m e  budget s tudy  t h e  b e h a v i o u r a l  a c t i v i t i e s  exp ressed  b y  

t h e  f o c a l  b i r d  were c l o s e l y  m o n i t o r e d  and each a c t i v i t y  was t i m e d  f o r  

10 m inu tes  i n t e r v a l s .  The t i m e  spen t  i n  each a c t i v i t y  was exp ressed  

as pe rcen tage  o f  t h e  t o t a l  t i m e  o f  o b s e r v a t i o n  (Enoksson 1987). The 

f o l l o w i n g  b e h a v i o u r a l  c a t e g o r i e s  were recognised;  f o r a g i n g  ( i n c l u d e s  

movemen t ,  s e a r c h i n g  a n d  p i c k i n g  a n d  e a t i n g  f i g s ) ;  p e r c h i n g  

( r e s t i n g ) ;  preening;  f l i g h t  o r  Locomot ion  ( o t h e r  t han  f o r  f e e d i n g  and 

d e f e n c e  o f  t e r r i t o r y ) ;  a g o n i s t i c  e n c o u n t e r s  ( i n t r a s p e c i  f i c  a n d  

i n t e r s p e c i f i c ) ;  cour t ing ;  c l e a n i n g  b i l l  e t c .  

The n a t u r e  o i  f r u i t  i n t a k e  was r e c o r d e d  as e i t h e r  s w a l l o w i n g  o r  

p iece-meal  d i e t .  The a n g l e  o f  f e e d i n g  used i n  p l u c k i n g  f i g s  were 

d i s t i n g u i s h e d  as 'head down' o r  ' h a n g i n g  down' p o s i t i o n  and ' r e a c h *  

p o s i t i o n .  (Sorensen,  1 9 8 3 ) .  The u s e  o f -  " h o v e r i n g "  o r  ' f l i g h t '  

t a c t i c s  t o  p i c k  up f i g s  was a l s o  no ted .  The f o r a g i n g  and movement 

p a t t e r n s  w e r e  r e c o g n i s e d  a s  " w i d e l y  f o r a g i n g "  and  ' s i t - a n d - w a i t  

f o r a g i n g  t y p e s  u s i n g  v a r i o u s  movements L i k e  'hop', ' w a l k ' a n d  ' f l i g h t '  

a c r o s s  t h e  t r e e  canopy. 



Plate 4. Cardarnomum c u l t i v a t i o n  a t  V y t h i  r i  s i t e .  





The f o u r  f o r a g i n g  b r a n c h  s i t e  c a t e g o r i e s  used by v a r i o u s  b i r d  

s p e c i e s  were recogn ised  a c c o r d i n g  t o  t h e i r  d iameter ;  b ranch 1  (up t o  

1 cm), branch-2 (1 cm t o  2  cml, b r a n c h  3 ( 2  cm t o  3 cm), branch-4 

( a b o v e  3 cm d i a m e t r e ) .  T h e  f o r a g i n g  b r a n c h e s  were  a s s i g n e d  t o  

r e s p e c t i v e  c a t e g o r y  v i s u a l l y  a f t e r  sample measurements. The f o r a g i n g  

zones o r  h e i g h t s  on a  t r e e  were r e c o g n i s e d  as upper  branch, m i d d l e  

b ranch  and lower  b r ~ n c h  f r o m  v i s u a l  es t ima tes .  !Po r te r  e t  a t .  19851. 

The o b s e r v a t i o n  p e r i o d s  u s u a l l y  Las ted 4 t o  6 hours  and were 

t i m e d  t o  sample d i f f e r e n t  p e r i o d s  o f  t h e  day. For  each t r e e  species, 

each h o u r  o f  t h e  day between a p p r o x i m a t e l y  0630 h r  and 1830 h r  was 

equa lLy  u t i l i s e d .  Repeated o b s e r v a t i o n s  were done on a  number o f  

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

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

Da ta  were c o l l e c t e d  f o r  d i f f e r e n t  f r u g i v o r e s  spec ies  d u r i n g  

p e r i o d s  o f  peak r i p e - f r u i t  p r o d u c t i o n .  The v a r i a t i o n  i n  hou rs  o f  

o b s e r v a t i o n  p e r  F i c u s  s p e c i e s  was e i t h e r  due t o  r e l a t i v e  success i n  

l o c a t i n g  s u i t a b l e  t r e e ;  t o  how l o n g  t h e y  s t a y e d  i n  f r u i t  a n d  t o  

d i f f e r e n c e  i n  t h e  abundance o f  each spec ies .  Some Ejcys spec ies  b o r e  

f i g s  i n  a l t e r n a t e  yea rs  o n l y .  

A l l  q u a n t i t a t i v e  d a t a  o n  b e h a v i o u r a l  a c i v i t i e s  f o r  mos t  

f r u g i v o r e s  a t  each t r e e  s p e c i e s  were c o l l e c t e d  d u r i n g  d i f f e r e n t  days 



TABLE 6. L i s t  o f  avian frugivores at tending f r u i t i n g  Ficus i n  the V y t h i r i  area. 

Code names a r e  a l s o  g i ven .  

Code 
No. 

S c i e n t i f i c  name Common name 

-- -. COLUMBIDAE 

1. TR Lrgr-gn egmeadgcra a f f i n i s  ( J e r d o n ) '  G r e y f r o n t e d  Green P igeon  

2.  D B Ducuta b a d i a  cuprea ( Je rdon )  ------ ----- I m p e r i a l  P igeon  

PSITTACIDAE 

3. B  P  P s i t t a c u t a  columboides ( V i g o r s )  ---------- ----------- 
4. LV L o r i c u L u s  v e r n a t i s  rubroeygaaljs --------- -------- ----- 

BUCEROTIDAE 

B luewinged Parakee t  

Malabar  L o r i k e e t  

5. TG Lockyg g r j g g g s  gririgys (Latham) Malabar  Grey H o r n b i t l  

CAPITONIDAE 

PIegax ima v j r d i s  (Boddaer t )  SmaLL Green B a r b e t  

MgjaLalima r g h r j c a e j L i a  y a i a b a r i c a  (BLy th )  C r i m s o n t h r o a t e d  B a r b e t  



ORIOLIDAE 

8. G 0 Qrjriius g r j g c h s  Golden O r i o l e  

STURNIDAE 

9.  GR Gracula r e l i g l o s a  H i  11 Myna 

10. SB s t u r e g s  gacabdrjcus b i y t h j j  (Jerdon)  B l y t h ' s  Myna 

IRENIDAE 

11. C A ------ C h l o r o p s i s  --- --------- a u r i f r o n s  --------- i n s u l a r i s  G o t d e n f r o n t e d  c h l o r o p s i s  

12. I P I r e n a  e u e l l a  p e t l a  ----- ----- ----- F a i r y  BLuebi  r d  

PYCNONOTIDAE 

Pycnonotus j ocosus  f a s c i c a u d a t u s  - -------- ------ ----_-------- Redwhiskered BuLbuL 

k iyps jpgtgs  g a d a g a s c a r j g ~ g j s  ganggsa (Sykes) B l a c k  BuLbu l  

Hyesjpgxgs jnddcus jedjcus (Je rdon)  - YeLLowbrowed BuLbuL 

MUSCICAPIDAE 

Zr i r i t  ~ Z E G -  c j t r j n a  c y i n o t u s  W h i t e t h r o a t e d  Ground Thrush 



17. MC Moot ico la  c i n c h l o r h y n c g s  ( V i g o r s )  Blueheaded Rock Thrush 

18. M S  M a n t i c o l a  g o l i t a r j g g  pandoo (Sykes) I n d i a n  B l u e  Rock Thrush 

19. LW -- Phyllosco~ustr~chiloides ------ ---&---------- v i r i d a n u s  --------- B l y t h  Green l e a f  Warb le r  

20.  T  M Lgydgs ~ e r u l a  bourdillgcmj (Seebohm) B l a c k  B i r d  

PARIDAE 

21. PX ----- Parus  ------ xanthogenyg t y a y g n c g r g w i g  T ravanco re  ye l l owcheeked  T i t  

DICAEIDAE 

22.  DE ------- Dicaeum gyythroyhynngg eryttygyhy~ngs T i c k e l l ' s  F lowerpecker  
( L a t  ham) J 

23. D C Dicaeum c o n c o l o r  c o n c o l o r  (Jerdon)  ------- -------- -------- N i  l g i  r i  F lowerpecker  

ZOSTEROPIDAE 

24.  Z P  ------- Zos te rops  eaalpebrosa njlgiiiensis N i  l g i  r i  Whi te -eye 

( T i c e h u r s t )  

FRINGILLIDAE 

Careodacus gt-ythy jnys rgggmtgs ( B l y t h )  --- ------ Common I n d i a n  R o s e f i n c h  



o f  t h e  s t u d y  p e r i o d .  T h i s  was necessary  s i n c e  a  s i n g l e  obse rve r  

c o u l d  n o t  make a l l  e s s e n t i a l  o b s e r v a t i o n s  on one day. For a  few 

F i cus  spec ies  wh ich  were p o o r l y  rep resen ted  i n  s t u d y  areas, adequate ----- 
i n f o r m a t i o n s  had t o  be ga the red  f rom o b s e r v a t i o n s  made a t  nearby 

p l a c e s  a t  s i m i  Lar f r u i t i n g  f i g s .  

A L L  s t a t i s t i c a l  c a l c u l a t i o n s  e x c e p t  .when n o t e d  were  non-  

p a r a m e t r i c  (Siegel ,  1956).  Chi-square t e s t  was used t o  t e s t  t h e  

s i g n i f i c a n c e s  o f  f r g u e n c y  o f  occurrence, success ra tes ,  f r u i t  removal 

rates,  e t c .  o f  d i f f e r e n t  b i r d  spec ies  (Howe 1977) Mann-Whitney- U 

t e s t  was u s e d  t o  compare  v i s i t a t i o n  l e n g t h  a n d  f e e d i n g  r a t e s  o f  

v a r i o u s  b i r d s  and one-way ANOVA was used f o r  t ime-budget  analyses.  

The f o r a g i n g  s i t e  dependence o f  b i r d  spec ies  was assessed u s i n g  RUNS 

t e s t .  ( P o r t e r  e t  a l .  1985).  Most ana l yses  were r u n  u s i n g  SPSSIMSTAT 

computer packages ( N i e  e t  a l .  1975). 



TABLE 7. Frugivore special ists /opportunists and Resident ia l  status 

(Tenhipalam s i t e )  ( R  = Resident, LM - L o c a l  Migrant, 

M - M i g r a n t )  

St .  
No. 

B i r d  Taxon R e s i d e n t i a l  
S ta tus  

Specia l is ts  

E. scoloeacea -- ----- ---- 
M. y i r d i s  

I, y e r n a i i s  

PA cafe!: 
P. jocosus -- ------ 

Opportunists 

C. rnacrorhynchos -- ------- ---- 



Table  7 contd..... 

17. -- S. rnalabar icum ----------- M 

25. -- Z. ------- c i t r i n a  R 

26. -- C. --------- a u r i f r o n s  R 



TABLE 8. Frugivore special ists/opportunists and Residential Status 
(Vythi ri site) 

S l .  
No. B i r d  spec ies  R e s i d e n t i a l  

S t a t u s  

Specialists 

D. bad ia  -- ----- 

MI v i r d i s  

P. j ocosus  -- ------ 
H. rnadagascar iensis -- ---- -------.---- 

H. i n d i c u s  -- ------- 

II meruCa 

C. gyyttrinus -- 

Opportuni sts 

G. r e l i g i o s a  -- ---- ---- 
S. ma labar i cus  biythii -- ----------- 
C. a u r i f r o n s  -- --------- 
1. e u e l l a  -- ----- 
Z. c i t r i n a  -- ------- 



T a b l e  8 contd.... 
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CHAPTER 3 

FRUTING PHENOLOGY OF FICUS SPECIES 

a) Ficus tsjahela Burm. f. 

The 1. tsjahala i s  commonly seen i n  t h e  e v e r g r e e n  f o r e s t s  o f  

I n d i a .  I t  h a s  b e e n  r e p o r t e d  i n  As ia ,  New G u i n e a  a n d  A u s t r a l i a  

(Corner, 1965). I t  i s  w i d e l y  grown i n  cardamum p l a n t a t i o n s  and a l s o  

a l o n g  t h e  c o u n t r y  s i d e s  as shady t r e e s .  The s p e c i e s  i s  monoecious. 

F r u i t i n g  Phenology 

The p h e n o t o g i c a t  s t u d i e s  w e r e  c a r r i e d  o u t  i n  t h e  t w o  p l a n t s  

l o c a t e d  i n  t h e  Tenh ipa lam area. The t r e e s  were 7 m t o  25 t a l l ,  1 m - 
2 m g i r t h  and h a v i n g  a  crown o f  10 m - 12 rn d iameter .  The f i g s  were 

ve ry  s m a l l  w i t h  a  mean d iamete r  o f  average. 4.5 mm. They were round  

and s e s s i l e ,  a n d  a r i s i n g  i n  p a i r s  a t  t h e  a x i l s  o f  f a l l e n  L e a v e s  

m o s t l y  a l o n g  t h e  113 of t h e  l e n g t h  f rom t i p  o f  t h e  s m a l l  t e r m i n a l  

pendant twigs,  o r  a l o n g  t h e  smal t  branches.  The f i g s  were d u t l  w h i t e  

when r i p e  and Less j u i c y .  The m a j o r i t y  o f  f i g s  i n  a c r o p  were a t  t h e  

same s tage  o f  development e x h i b i t i n g  h i g h  i n t r a - c r o p  s y n c h r o n i z a t i o n  

o f  f i g - r i p e n i n g .  

U s u a l l y  a  p a r t i c u l a r  t r e e  f l o w e r e d  and produced f r u i t s  3 t o  4 



F ig ,  2, Seasona l  a v a i l a b i l i t y  o f  r i p e  f i g s  o f  s i x  Ejicgs 

s p e c i e s  i n  t h e  T e n h i p a l a m  s i t e  ( a )  d u r i n g  1990-91 

( b )  d u r i n g  1991-92 

F r e  - ----- F i c u s  --------I  racernosa- Fb - Elcgs  bgnghgief is js 

Fe - EL maspeyxta; F r  - reijgloioa; 

Fa - EL ampijssjma; F t  - EL tsjahala 

( A s t r i x  o n  band shows s p a r s e  a v a i l a b i l i t y ) .  
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t i m e s  a n n u a l l y .  The f i g s  were produced i n  g r e a t  abundance i n  eve ry  

crop. The f r u i t i n g  was found t o  be aseasonaL w i t h  each pLant b e a r i n g  

f i g s  i n  t h e  dry ,  w i n t e r  and  wet s e a s o n s .  No i n t e r i n d i v i d u a l  

s y n c h r o n i z a t i o n  o f  f r u i t  p r o d u c t i o n  was obse rved  i n  t h e  two p l a n t s  o f  

t h e  a r e a  o f  p r e s e n t  s tudy.  The spec ies  d e f o l i a t e d  u s u a l l y  t w i c e  a  

year. 

F i c u s  Ls jaheLa i s  a l s o  a  common s p e c i e s  o f  f i g  i n  t h e  V y t h i r i  ----- 
s i t e .  I t s  p o p u l a t i o n  c o n s i s t i n g  o f  12 p l a n t s  i n c l u d e d  r e l a t i v e l y  

s m a l l  and young t r e e s  t o  o l d e r  and much t a l l e r  ones. The h e i g h t  o f  

t h e  t r e e s  ranged between 20 and 30 m w i t h  DBH r a n g i n g  between 1.5 and 

5 m. The d iamete r  o f  t h e  crowns measured u p t o  15 t o  18 m i n  some 

i n d i v i d u a l s .  

The f l o w e r i n g  a n d  f r u i t i n g  c h a r a c t e r i s t i c s  a n d  t h e  v a r i o u s  

morphoLogicaL f e a t u r e s  o f  f i g s  were same as t h a t  d e s c r i b e d  f o r  t h e  

same s p e c i e s  i n  t h e  s t u d y  a r e a  1. Each  p l a n t  b o r e  3 t o  4 c r o p s  

a n n u a l l y  and though t h e  f r u i t i n g  o c c u r r e d  i n  a l l  seasons, i t s  peak 

was i n  t h e  d r y  season spread between Oc tobe r  and May (F ig .  3 ) .  

b) Ficus microcarpa Linn. f. 

Distr ibution 

F i c u s .  m i c r o c a r e a  i s  a  l a r g e  e v e r g r e e n  t r e e ,  s p e c i e s  w i d e l y  ----- -------- 
d i s t r i b u t e d  t h r o u g h o u t  t h e  South East  Asia, o c c u r r i n g  i n d i g e n o u s l y  i n  
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S r i  Lanka, I nd ia ,  South  China, Ryaku I s l a n d ,  eas twards  t h r o u g h  S.E. 

As ia  and N a l y a s i a  t o  New B r i t a i n  and A u s t r a l i a  and Hongkong (Corner, 

1965; H i l l ,  1967) .  

Fruiting Phenology 

The p h e n o l o g i c a l  o b s e r v a t i o n s  were c a r r i e d  o u t  i n  t h e  e l e v e n  

p l a n t s  o f  t h i s  s p e c i e s  Located i n  t h e  V y t h i r i  area. The p l a n t s  were 

moderate t o  l a r g e  i n  s i z e .  The h e i g h t  o f  t r e e s  i n  t h e  p o p u l a t i o n  

v a r i e d  between 20 m t o  30  m and t h e  d i a m e t e r  a t  b r e a s t  h e i g h t  ranged 

ranged between 2  m t o  5.5 m. Many o f  t h e  p l a n t s  had b u t t r e s s  growth .  

The sycon ia  were small, g lobose  o r  sub-globose i n  shape w i t h  a  

mean d iamete r  o f  9.9 mm. They were a u x i l l i a r y  and produced s i n g l y  

w i t h  p a i r s  and were borne towards  t h e  t i p  o f  s m a l l  t w i g s  f o r m i n g  

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

c o l o u r .  An i n d i v i d u a l  t r e e  produced one o r  two c rops  a n n u a l l y .  F i g s  

were produced i n  g r e a t  abundance. A l a r g e  p r o p o r t i o n  o f  t h i s  c r o p  

was found a b o r t e d  o r  w h i t h e r e d  a t  h a l f - m a t u r i t y .  

F a i r l y  h i g h  i n t r a - p l a n t s  s y n c h r o n i z a t i o n  o f  r i p e n i n g  o f  f i g s  was 

observed. The d e f o l i a t i o n  o f  o l d e r  l e a v e s  o c c u r r e d  s imu l taneous  w i t h  

f r e s h  f o l i a g e  p r o d u c t i o n .  So t h e  t r e e  was never  c o m p l e t e l y  L e a f l e s s  

d u r i n g  any  t i m e  i n  a n  y e a r .  As i n d i v i d u a l  t r e e  h a d  one t o  t w o  

f l u s h e s  i n  an yea r .  



The f r u i t i n g  was r a t h e r  i r r e g u l a r  and t h e  s p e c i e s  b o r e  f r u i t  i n  

most o f  t h e  months o f  t h e  yea r  (F ig .  3 ) .  However, t h e  d r y  seasons 

e x t e n d i n g  between September and March was t h e  peak f r u i t i n g  p e r i o d .  

C)  ~ C U S  reLiqiosa Linn, (Indian PeepuL tree) 

A l a r g e  shady t ree ,  w i d e l y  p l a n t e d  i n  t h e  c o u n t r y  s i d e s  and a l s o  

i n  temple  premises .  The spec ies  was r e p o r t e d  t o  be  g row ing  i n  Sub- 

Himalayan f o r e s t  f r o m  Rawalp ind i  t o  Yunnan, I n d o  China and N o r t h  

Tha i  l and  (Corner, 19651. 

Fruiting Phenology 

S i x  t r e e s  o f  E. reCigji~a were s e l e c t e d  f o r  t h e  p h e n o l o g i c a l  

s t u d i e s  i n  t h e  Thenh ipa lam s t u d y  area, They were moderate t o  l a r g e  

s i z e d  t rees ,  15  rn t o  35 m t a l l ,  1.5 m t o  4 m DBH and h a v i n g  a  crown 

o f  7 m t o  15 m d i a m e t e r .  

The s y c o n i a  were medium s i z e d  (11.10 2 1.2 mm d iameter ) ,  s e s s i l e  

g lobose o r  subg lobose  i n  shape. They were borne i n  p a i r s  u s u a l l y  

a r i s i n g  a t  t h e  a x i l s  o f  f a l l e n  Leaves.  The r i p e  f i g s  w e r e  d a r k  

p u r p l e  i n  c o l o u r  and were ve ry  s o f t  and j u i c y .  The f a i r l y  r i p e  f i g s  

had poor p e r s i s t e n c e  and a t  s l i g h t e s t  d i s t u r b a n c e  by  w ind  o r  b i r d  

movement. U s u a l l y  an i n d i v i d u a l  t r e e  produced 1  t o  2  c r o p s  a n n u a l l y .  



Fig. 3. Seasonal  a v a i l a b i l i t y  o f  r i p e  f i g s  o f  s i x  Fjcus 

s p e c i e s  i n  t h e  V y t h i r i  s i t e  (a)  d u r i n g  1991-92 

(b )  1992-1993. ( A s t r i x  on band shows sparse  

a v a i l a b i l i t y ) .  

F t  - Fjcus tsjahaia; Fa - E, ame i i ss iga ;  

Fn - f L  WC"~; t b e  - -- F. beddornei- --------I Frn - f: 
rnncrocarpa; Fe - f I  g x a s p e r a t a  



Months 



The f l o w e r i n g  a n d  f r u i t i n g  was g e n e r a l l y  a s e a s o n a l  a n d  s p r e a d  
(Fig.2). 

i r r e g u a l r l y  i n  t h e  p o p u l a t i o n ,  However, t h e r e  was a  peak f r u i t i n g  

p e r i o d  i n  t h e  p o p u l a t i o n  d u r i n g  t h e  mon ths  f r o m  O c t o b e r  t h r o u g h  

March, when m a j o r i t y  o f  t h e  members bore  f r u i t s .  B e i n g  dec iduous  t h e  

spec ies  d e f o l i a t e d  t w i c e  i n  an year. The f i r s t  shedd ing  p r o c e s s  was 

s taged p r i o r  t o  t h e  summer f l o w e r i n g  and f r u i t i n g  ep isode.  The f r e s h  

f o l i a g e  s p r o u t e d  i n  a  week o r  two. 

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

i n t e r i n d i v i d u a l  synchrony was n o t  much observed, and t h e  d i f f e r e n t  

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

dl Ficus amplissima J,E. Sm. 

A common w i l d  v a r i e t y  o f  f i g  found i n  t h e  e v e r g r e e n  f o r e s t  and 

a l s o  c u l t i v a t e d  a s  s h a d y  t r e e s  a l o n g  t h e  c o u n t r y  s i d e s  o f  S o u t h  

I n d i a .  Corner (1965) has r e p o r t e d  t h e  occu r rence  o f  t h i s  f j c g p  sp. 

i n  p e n i n s u l a r  I n d i a  ( C e n t r a l  p r o v i n c e s  and Southwards), i n  S r i  Lanka 

and M a l d i v e  I s l a n d s .  

F r u i t i n g  Phenology 

Three t r e e s  o f  f .  ageijssjga growing i n  t h e  Tenh ipa lam s i t e  were 

i n c l u d e d  i n  t h e  p r e s e n t  s tudy .  They were r e l a t i v e l y  young p l a n t s  o f  

s m a l l  t o  m o d e r a t e  s i z e .  One o f  t h e s e  t r e e s  was t h e n  g r o w i n g  as  



Plate 5 .  F j c g ~  mjcfncarea plant  a t  V y t h i r i  s i t e .  



Plate 5 



s t r a n g l e r  a round a  blaclrpnga peCdata t r e e .  The t r e e s  were 12 m - 20 

m t a l l ,  0.5 m -1.5 m i n  g i r t h  a n d  h a v i n g  a  c r o w n  o f  6 m  - 1 3  m 

d iame te r .  

The abundant  c r o p  c o n s i s t e d  o f  medium s i z e d  f i g s  ( x  13 mm 2 1.4 

mm d iameter ) ,  wh ich  were more o r  l e s s  s p h e r i c a l l y  shaped. They were 

bo rne  i n  p a i r s  a t  t h e  a x i l s  o f  f a l l i n g  o r  f a l l e n  l e a v e s  and were 

o f t e n  p roduced  towards  t h e  t i p  o f  s m a l l  t e r m i n a l  t w i g s  o f  about 1  cm 

d iameter .  I t  has been n o t e d  t h a t  t h e  d e f o l i a t i o n  commenced e i t h e r  by  

t h e  t i m e  o f  f l o w e r i n g  o r  a f t e r  t h e  commencement o f  f l o w e r i n g  and 

sometimes i t  o c c u r r e d  o n l y  a f t e r  t h e  f r u i t i n g  episode.  The t r e e  

remained b a r e  and l e a f l e s s  f o r  2  t o  3  weeks. The b a r e  t r e e  w i t h  f u l l  

o f  f i g s  i n  t e r m i n a l  c l u s t e r s  a t t r a c t e d  s e v e r a l  ava ian  f o r a g e r s .  The 

new f Lush ings  appeared b y  t h e  t i m e  f i g s  were r i p e .  The f i g s  changed 

f rom g reen  t o  p a t e  w h i t e  t o  d u l l  p i n k i s h  t o  b l a c k  c o l o u r e d  when f u l l y  

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

were e a t e n  b y  t h e  f r u g i v o r e s .  The f r u i t  p r o d u c t i o n  was e s t i m a t e d  t o  

be  ca. 1,00,000 t o  2,00,000 numbers p e r  t r e e  o f  p r e s e n t  s tudy .  

U s u a l l y  t h e  t r e e s  f r u i t e d  1 t o  2 t imes  i n  an yea r .  Two o f  t h e  

t r e e s  s t u d i e d  produced 2  c rops  whi Le t h e  t h i r d  and t h e  youngest one 

b o r e  o n l y  a  s i n g l e  c r o p  p e r  yea r  d u r i n g  t h e  s tudy  p e r i o d  between 1989 

and 1992. I n  t h e  t r e e  which f r u i t e d  t w i c e  i n  an year, t h e  f i r s t  c r o p  

a p p e a r e d  i n  J u l y  t h r o u g h  S e p t e m b e r  a n d  t h e  s e c o n d  o n e  o c c u r r e d  

between November and January. Most  o f  t h e  f r u i t s  i n  a  p l a n t  r i p e n e d  
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synchronous Ly. No i n t r a  - s p e c i f i c  o r  i n t e r - i n d i v i d u a  L synchrony i n  

f r u i t  p r o d u c t i o n  was observed among t h e  t h r e e  p l a n t s  o f  t h e  p r e s e n t  

i n v e s t i g a t i o n .  

The p o p u l a t i o n  o f  F. a ~ ~ p l i s s i m a  i n  t h e  V y t h i r i  s i t e  c o n s i s t e d  o f  

2 2  p l a n t s .  O f  t h e s e  o n l y  1 6  p l a n t s  w e r e  c o n s i d e r e d  f o r  t h e  

p h e n o l o g i c a l  o b s e r v a t i o n s .  The t r e e s  were moderate t o  v e r y  t a l l  w i t h  

20 t o  35 m heigh, 3 t o  5 m DBH. Some p l a n t s  had b u t t r e s s  growth.  The 

branches were w i d e l y  spread and t r e e  canopy had d i a m e t e r  r a n g i n g  f r o m  

10 m t o  20 rn. 

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

m o r p h o l o g i c a l  f e a t u r e s  o f  f i g s  were as d e s c r i b e d  f o r  t h e  same s p e c i e s  

i n  t h e  Tenhipalam s i t e .  However, t h e  f l o w e r i n g  and f r u i t i n g  were 

found t o  be more seasona l  and t h e  p l a n t s  were i n  f l o w e r  and f i g s  i n  

t h e  d r y  season e x t e n d i n g  f r o m  October t h r o u g h  A p r i l  ( F i g  3 ) .  

dl  Ficus benqhalensis Linn. 

D i s t r i b u t i o n  

T h i s  s p e c i e s  i s  c h a r a c t e r i s e d  by  v e r y  Large t r e e s  w i t h  m u l t i p l e  

b u t t r e s s e d  t r u n k s  s u p p o r t i n g  dense c a n o p y  a n d  w i d e l y  s p r e a d i n g  

s u r f a c e  r o o t s .  They a r e  i nd igenous  t o  I n d i a  and P a k i s t a n  (Corner, 

19651. H i l l  (19671 has r e p o r t e d  t h e  s p e c i e s  f r o m  Hongkong. They 



were grown as common shady t r e e s  a l o n g  t h e  c o u n t r y  sides, and w i t h  

r e l i g i o u s  s a n c t i t y  i n  temple  premises.  

Fruiting Phenology 

The F. knghtmCvmjs was one  o f  t h e  commonest v a r i e t y  o f  f i g  

spec ies  i n  t h e  s tudy  area I .  There were 18 o f  them g row ing  i n  t h e  

s i t e .  I n  t h e  t r e e s  w i t h  b u t t r e s s  growth, t h e  g i r t h  measurements were 

t a k e n  j u s t  above i t .  The crown o f  most t r e e s  were w e l l  spread w i t h  8 

m t o  20 m d iameter .  

The syncon ia  were g lobose  o r  sub-globose i n  shape, s e s s i l e  and 

r e l a t i v e l y  Large i n  s i z e  measur ing 15 mm t o  23 mm d iameter .  They 

a r i s e  i n  p a i r s  a t  l e a f y  a x i t s  u s u a l l y  t owards  t h e  t i p  o f  t e r m i n a l  

t w i g s  where t h e y  formed s m a l l  c l u s t e r s  o f  6 t o  8 f i g s  w i t h  ad jacen t  

p a i r s  o f  f i g s .  The f u l  Ly r i p e  f r u i t s  were orange r e d  t o  s c a r l e t  r e d  

i n  c o l o u r .  U s u a l l y  t h e  t r e e s  f l o w e r e d  one t o  two t i m e s  i n  an year .  

Some t r e e s  even  produced a  t h i r d  crop.  The f r u i t i n g  and d e f o l i a t i o n  

were r a t h e r  i r r e g u l a r  and t h e  p o p u l a t i o n  c o n t a i n e d  f r u i t i n g  p l a n t s  
(F ig .  2 )  

a lmost  t h roughou t  t h e  yea% I n  1990 t h e  r i p e  f i g s  were a v a i l a b l e  i n  

a l l  months except  i n  J u l y  and September. However, a  peak f r u i t i n g  

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

p u p u l a t i o n .  The f r u i t s  were r e l a t i v e l y  v e r y  p e r s i s t e n t .  The c r o p  

d e n s i t y  has been e s t i m a t e d  t o  be about  50,000 t o  1,00,000 pe r  t r e e .  



The d e f o l i a t i o n  o c c u r r e d  two t o  t h r e e  t imes  a n n u a l l y .  The f r e s h  

f o l i a g e  appeared more o r  Less s imu l taneous l y  w i t h  t h e  shedd ing o f  

o f t e n  Leaves. Though t h e r e  'were cons ide rab le  i n t r a - p l a n t  synchrony 

i n  t h e  r i p e n i n g  o f  f i g s ,  t h e  i n t e r - p l a n t  s y n c h r o n y  was n o t  s o  

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

s i m u l t a n e o u s l y  i n  t h e  months o f  November, January, Feb rua ry  and March 

i n  1991 .  I t  h a s  b e e n  n o t e d  t h a t  t h e  s y n c h r o n o u s l y  f l o w e r e d  a n d  

f r u i t e d  p l a n t s  w e r e  g r o w i n g  a t  d i s t a n c e  a p a r t .  The a d j a c e n t  o r  

nearby  t r e e s  i n v a r i a b l y  f l o w e r e d  a t  d i f f e r e n t  t imes.  No c o n s i s t e n c y  

i n  t h e  sequence o f  f r u i t i n g  among d i f f e r e n t  p l a n t s  i n  t h e  p o p u l a t i o n  

were observed. The t r e e  wh ich  f l o w e r e d  ( f i r s t )  i n  one year, f l o w e r e d  

a t  a n o t h e r  t i m e  i n  t h e  f o l l o w i n g  year. 

el Ficus exasperata Vahl, 

Ficus .  exasee ra ta  i s  moderate s i z e d  t ree,  w e l l  d i s t r i b u t e d  i n  ----- ---- ----- 
w i  l d  h a b i t a t s  i n  c e n t r a l  and  South I n d i a  a long  r i v e r  banks and a l s o  

i n  t h e  c o u n t r y  s ides .  Corner  (1965) has r e p o r t e d  t h e i r  d i s t r i b u t i o n  

i n  East  A f r i ca ,  As ia  and S r i  Lanka. 

Fru i t ing  Phenology 

Another v e r y  common f i g  s p e c i e s  i n  t h e  s i t e - 1  w i t h  a  p o p u l a t i o n  

o f  1 6  t r e e s  o f  s m a l l  t o  modera te  s i ze .  They a r e  5  m t o  20 m t a l l ,  



w i t h  0.25 m t o  1 m DBH. The canopy d i a m e t e r  ranged between 3 m and 

12 m. 

The f Lower ing and f r u i t i n g  was f a i r l y  seasona l  and o c c u r r e d  i n  

t h e  post-monsoon o r  d r y  season f r o m  October  th rough  A p r i l  o r  May. 

The f i r s t  t r e e  i n  t h e  a rea  f Lowered towards  t h e  end o f  October i n  

1990. The f i r s t  se t  o f  r i p e  f i g s  were bo rne  by  mid-December. The 

f r g j t j n g  i n  t h e  p o p u l a t i o n  reached i t s  peak durfncj  t h e  d r y  sunmer 

months o f  February th rough  A p r i  L o r  May. ( F i g 2  & 31. However, t h e  

r i p e  f i g s  were a v a i l a b l e  a t  l e a s t  i n  one p l a n t  t i l l  t h e  end o f  June. 

Most o f  t h e  p l a n t s  under s t u d y  produced o n l y  one c rop  sequence 

i n  an year. However, some p l a n t s  b o r n e  2  sequence o f  crops. Then 

t h e  f i r s t  f l o w e r i n g  and f r u i t i n g  sequence was found t o  be sparse t o  

moderate s ized.  The second sequence o f  synoc ia  which was i n i t i a t e d  

s imul taneous w i t h  t h e  r i p e n i n g  o f  t h e  f i r s t  c r o p  was more abundant. 

The f i g s  o f  [. exaspywta were r e l a t i v e l y  l a r g e  w i t h  d iamete r  

r a n g i n g  between 18 mm and 25 mm. The peduncu la te  f ' igs  were s o l i t a r y  

and a x i  L la ry .  They changed f r o m  g r e e n  t o  y e l l o w  t o  r e d  o r  r e d d i s h  

brown when r i p e .  The f u l l y  r i p e  o r  o v e r - r i p e  r e d d i s h  brown f i g s  had 
f a l l e n  
v e r y  e a s i i y .  The, r e l a t i v e l y  s m a l l  s i z e d  c r o p  ranged between 2,500 

A 

and 30,000 f i g s  i n  t h e  p l a n t s  o f  t h e  a r e a  o f  p resen t  study.  There 

was reasonably a  good i n t r a - t r e e  synchrony o f  f r u i t - r i p e n i n g .  



Pla te  6. A. Bunches c' f i g s  borne s p e c i a l  s m a l l  branches o r  

s p i k e s  o r  f, racemosa. F igs  a r e  r i p e n i n g .  

B. F i g s  p r o c ~ c e d  i n  t e r m i n a l  c l u s t e r s  on l e a f l e s s  

t v i g s  o f .  El meGssim2. 



PLATE 6 



The t r e e s  o f  t h i s  dec iduous spec ies  d e f o l i a t e d  once a year .  The 

s h e d d i n g  o f  o l d  f o l i a g e  u s u a l l y  commenced s i m u l t a n e o u s  w i t h  t h e  

Y n i t i a t i o n  o f  f l o w e r i n g .  By t h e  t i m e  t h e  f i g s  g o t  matured, t h e  t r e e  

become b a r e .  T h i s  c o n d i t i o n  p e r s i s t e d  f o r  3 t o  4 weeks a n d  t h e  

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

f r u g i v o r e  d i s p e r s a l  agents.  

The F i c u s  gaxpgratp  was a l s o  a  v e r y  common s p e c i e s  a t  V y t h i r i  

s i t e  w i t h  a  p o p u l a t i o n  o f  1 6  p l a n t s .  The p h e n o l o g i c a l  o b s e r v a t i o n s  

were conducted o n l y  on 12  s e l e c t e d  p l a n t s .  The o t h e r  p l a n t s  were 

d i s c a r d e d  f o r  i nconven iences  i n  observa ions .  A L L  t h e  p l a n t s  s t u d i e d  

were r e l a t i v e l y  young and s m a l l  t r e e s  r a n g i n g  f r o m  0.8 m t o  15  m i n  

h e i g h t ,  0 .50  m t o  1.25 m DBH. The d i a m e t e r  o f  t h e  f o l i a g e  c r o w n  

ranged between 5 m t o  12 m. 

The f l o w e r i n g  and f r u i t i n g  p a t t e r n s  were a lmost  s i m i l a r  t o  t h e  

c o n s p c i f i c  t r e e s  i n  t h e  s t u d y  area I. The m o r p h o t o g i c a l  f e a t u r e s  o f  

f i g s  were a l s o  a lmost  t h e  same. An i n d i v i d u a l  p l a n t  p roduced one o r  

two sequences o f  crops. The second sequence appeared when t h e  f i g s  

o f  t h e  f i r s t  c r o p  were r i p e n i n g .  The f l o w e r i n g  was q u i t e  seasona l  

and i t  commenced i n  ~JovemberIDecember (dry. season). Most o f  t h e  

t r e e s  i n  t h e  p o p u l a t i o n  were i n  r i p e  f i g s  d u r i n g  January  t h r o u g h  May 

(summer months). A peak i n  f r u i t i n g  was, however, obse rved  i n  May as 

n o t i c e d  d u r i n g  t h e  p e r i o d  o f  s t u d y  ( F i g .  3 1. The c r o p s  o n  some 



p l a n t s  extended th rough  t h e  monsoon months, June t h r o u g h  August, 

t hough  r a t h e r  s p a r s e l y  i n  August. 

A good w i t h i n - t r e e  s y n c h r o n i z a t i o n  and r e l a t i v e l y  g r e a t e r  i n t e r -  

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

w e r e  o b s e r v e d  i n  t h i s  s p e c i e s .  s i x  t o  s e v e n  p l a n t s  h a d  
- .> 

s imuL taneous ly  r i p e n i n g  c rops  d u r i n g  t h e  2  year  s tudy  p e r i o d  between 

J a n  1991 and December 1992.  

f) Ficus racemosa L, 

D i s t r i b u t i o n  

C o r n e r  (19651  has  r e p o r t e d  t h i s  f i g  s p e c i e s  f r o m  S r i  Lanka,  

Pak is tan,  I nd ia ,  South China t o  Sumatra, Lesser  Sunda 1 s t .  (A lo r ) ,  . 

S o u t h  Celebes, New Guinea and A u s t r a l i a .  They a r e  grown i n  t h e  m o i s t  

dec iduous  f o r e s t  h a b i t a t s  as a l s o  w e l l  d i s t r i b u t e d  a l o n g  c o u n t r y  

s i d e s .  They grow t o  moderate s i z e d  t r e e s  and a r e  deciduous.  

F r u i t i n g  Phenology 

S i x  o f  these p l a n t s  were l o c a t e d  i n  t h e  Tenhipalam s i t e .  A L L  

were  independent t r e e s  o f  s m a l l  t o  moderate s i z e  r a n g i n g  f r o m  5 m t o  

12 m i n  height ,  0.25 m t o  0.50 m i n  d iamete r  a t  b r e a s t  he igh t ,  and 5  

m t o  8 m i n  crown d iameter .  



The f i g s  measured 2 t o  3 cm i n  d iamete r  and were borne i n  Large 

c l u s t e r s  o f  40 t o  60 f i gs , (P la te  6) e i t h e r  on  s h o r t  s p e c i a l  L e a f l e s s  

s p i k e s  o r  t w i g s  a r i s i n g  f rom branches o r  t r u n k s  o r  t h e  main  t r u n k  

i t s e l f .  The f i g s  were peduncutate.  As i t  r i p e n e d  t h e  i n d i v i d u a l  

syconium o r  f i g  changed f rom green t o  y e l l o w  t o  orange r e d  o r  p i n k  

co toured.  The f u l l y  r i p e  f i g s  were v e r y  s o f t  and j u i c y .  Due t o  t h e  

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

s l i g h t e s t  d i s t u r b a n c e  f rom wind o r  r a i n  o r  f o r a g e r  movement. Most o f  

t h e  c rops  were so dropped t o  t h e  ground which were L a t e r  e a t e n  by t h e  

g r a z i n g  mammals. 

An i n d i v i d u a l  r. pcexgsa t r e e  f l o w e r e d  f i v e  t o  s i x  t i m e s  i n  a  

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

p e r i o d  o f  t h e  year .  A f r e s h  f r u i t i n g  sequence was o f t e n  i n i t i a t e d  

w h i t e  some o f  t h e  f i g s  f rom t h e  p r e v i o u s  c r o p  were s t i l t  on t h e  t r e e .  

The monsoon c r o p  appeared i n  May t h r o u g h  J u l y  was sparse  t o  moderate. 

Most o f  t h i s  c r o p  when r i p e  were w i t h e r e d  o r  decayed and dropped. 

There was a  f a i r l y  h i g h  w i t h i n  t r e e  s y n c h r o n i z a t i o n  o f  f r u i t i n g  

w i t h  o v e r  50 p e r c e n t  o f  t h e  c r o p  r i p e n i n g  s i m u l t ~ n e o u s l y .  The 

i n t r a s p e c i f i c  s y n c h r o n i z a t i o n  o f  r i p e n i n g  o f  f r u i t s  was p o o r  and was 

o b s e r v e d  i n  o n l y  a  few  cases.  Two o f  t h e  t r e e s  w h i c h  w e r e  q u i t e  

c l o s e  t o  each o t h e r  o f t e n  produced synchronous crops.  Four ' t r e e s  

were found p r o d u c i n g  synch ron i zed  c r o p  i n  June 1990. 



Plate 7. a. A l e a f l e s s  1: gxalegrpta plant  i n  f u l l  bloom of  

Golden yel low coloured f igs .  

b. A young f, gmeCj~sima t r e e  i n  f resh  f o l i a g e  a t  

V y t h i r i  s i t e .  





The s p e c i e s  was dec iduous and d e f o l i a t i o n  o c c u r r e d  two t o  t h r e e  

t i m e s  a  year .  The shedding o f  o l d  f o l i a g e  i n  d r y  months o c c u r r e d  

more o r  Less s imul taneous w i t h  t h e  appearance o f  new f l u s h i n g s  w h i l e  

most o f  t h e  t r e e s  d u r i n g  monsoon w i t h e r e d  t h e i r  f o l i a g e  f o l l o w i n g  t h e  

f r u i t i n g  e p i s o d e  a n d  r e m a i n  L e a f l e s s  f o r  2 t o  3 w e e k s .  No 

c o n s i s t e n c y  i n  f r u i t i n g  sequence was however observed i n  1990 and 

1991. An i n d i v i d u a l  t r e e  i n i t i a t e d  and produced f i g s  a t  d i f f e r e n t  

t imes.  

g) ficus nervosa Heyne Ex, Roth 

An evegreen spec ies  u s u a l l y  g r o w i n g  w i t h  a  l a r g e  s i n g l e  t r u n k .  

I t  i s  monoecious. T h i s  spec ies  i s  i n d i g e n o u s  t o  I nd ia ,  S r i  Lanka, 

Burma, a n d  C h i n a  ( K u e i  chow, Kwangtung,  a n d  H a i n a m ,  Hong Kong, 

I n d o c h i n a  and Taiwan). 

Fruit ing phenology 

Seven t r e e s  o f  t h i s  s p e c i e s  were marked i n  t h e  V y t h i r i  s t u d y  

area. They were t a l l  independent  t r e e s  w i t h  about  30 m - 35 m h e i g h t  

and 1.5 t o  4 m DBH and h a v i n g  a  canopy o f  10 t o  15 m d iameter .  The 

t r e e s  d e f o l i a t e d  once  i n  a n  y e a r .  The new f o t i a g e  was p r o d u c e d  

s imu l taneous  w i t h  d e f o l i a t i o n .  Though, one t r e e  had two e q u a l l y  

d e v e l o p e d  t r u n k s ,  each  o f  t h e m  a c t e d  a s  t w o  i n d e p e n d e n t  t r e e s  

b e a r i n g  f l o w e r  and f r u i t s  a t  d i f f e r e n t  t i m e s .  



TABLE 9 .  Ejku_z species studied with t h e i r  f i g  character is t ics  ( P l a n t s  area. r ranged i n  t h e  i n c r e a s i n g  o r d e r  o f  

t h e i r  f i g  s i z e s )  

F i g  s i z e  Co lour  o f  NO. o f  t r e e s  Hours o f  No. o f  t r e e s  Hours o f  
F i c u s  spp. (mean d iamete r  r i p e  obse rved  i n  obser -  obse rved  i n  obser-  

i n  mm) f i g  S i t e  I v a t  i o n  S i t e  I1 v a t i o n  
................................................................................................................ 
F. LsjahaCa -- 4.54 + 0.58 D u l l  w h i t e  2 9 6 13 123 

F. e l a s t i c a  -- -------- 6.61 + 0.35 P i n k  1 2 6 - - - - 
-- F -  sueerba 8.28 + 1.06 Whi te  1 3 I - - - - 
F. g ibbosa  -- 9.11 +_ 6.81 Ye l l ow  o r  2 

orange r e d  

F. m i c r o c a r e a  -- -------- 9.91 + 1.33 Ye l l ow  o r  
orange r e d  

F. r e l i g i o s a  -- ---- ---- 11.10 + 0.12 P u r p l e  brown 6 134 - - -- 
F. gme l i ss ima  -- 13.03 + 1.38 W h i t e / d u l l  3 

b l a c k  

F. b e n g h a l e n s i s  -- --- -------- 18.70 2 1.80 Red o r  18 204 -- 
Orange r e d  

F .  exaseera ta  -- ---- ----- 19.60 + 0.38 *Ye1 low, r e d  16 150 14 
brown 

F. nervosa  -- ------- 20.22 + 2.82 Orange, r e d  - - -- 8 
o r  P i n k  

F.racemosa - -------- 23.90 + 3.01 P i n k  o r  brown 6 9 7 - - 
F. beddomei -- -------- 23.94 2 5.54 D u l l  y e l l o w  - - - - 2 2 



The f i g s  were a x i l l a r y  i n  p a i r s  o r  s i n g l e  and non-peduncul late.  

They were round o r  g lobose  i n  shape and r e l a t i v e l y  Large s i z e d  w i t h  a  

d iame te r  r a n g i n g  f r o m  16  mm t o  29 mm. The immature f i g s  were g reen  

c o l o u r e d  a n d  t h e y  became y e l l o w  t o  o r a n g e  r e d  t o  C r i m s o n  r e d  in. 

c o l o u r  a t  r ipeness .  The p o o r l y  r i p e  and p a r t i a l l y  r i p e  f i g s  were 

h a v i n g  r e l a t i v e l y  h a r d  p e r i c a r p .  i t  t u r n e d  s o f t  and f l e s h y  o r  more 

J u i c y  when f u l l y  r i p e .  These r i p e  f r u i t s  were seen t o  be  h a v i n g  poo r  

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

d i s tu rbance .  So t h e  p l a n t  l o s t  more f i g s  be low t h e  t r e e  t h a n .  were 

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

S e v e r a l  iarnature o r  p a r t i a l l y  r i p e  f i g s  were a l s o  found  t o  be a b o r t e d  

i n  a p r o i ~ s e l y  f r u i t e d  t r e e .  

The f l o w e r i n g  and f r u i t i n g  were i r r e g u l a r  i n  E. figy~wsi. T h i s  

s p e c i e s  S o r e  f i g s  i n  d r y  as  w e l l  a s  i n  wet  seasons  ( F i g .  3 ) .  

However, :he f l o w e r i n g  and f r u i t i n g  u e r e  more prominent  i n  t h e  d r y  

summer months. I t  has been n o t i c e d  t h a t  most o f  t h e  t r e e s  under 

p r e s e n t  i n v e s t i g a t i o n  had produced f i g s  o n l y  cnce i n  a p e r i o d  o f  two 

y e a r s  between December 1990 and December 1992. 

h) Ficus beddomei King 

Distributions 

A monoec ious  L a r g e  e v e r g r e e n  s p e c i e s .  C o r n e r  ( 1 9 6 5 )  h a s  



r e p o r t e d  i t  t o  b e  a n  endemic  s p e c i e s  o f  S o u t h  I n d i a  ( N i  l g i r i ,  

Anamalai, T i r u n e l v e l i  H i  11s). I t  i s  w e l l  r e p r e s e n t e d  i n  t h e  p r e s e n t  

s tudy  a rea  a t  V y t h i r i .  

Fruiting Phenology 

The p h e n o l o g i c a l  o b s e r v a t i o n s  on  t h e  f r u i t i n g  c h a r a c t e r i s t i c s  o f  

F. beddomei were c a r r i e d  ou t  on t h e  22 p l a n t s  l o c a t e d  i n  t h e  V y t h i r i  - -------- 
s i t e .  A l l  were t a l l  independent  t r e e s  r e a c h i n g  t o  a  h e i g h t  o f  about  

2 0  t o  35 m a n d  o f  3 t o  4.5 m DBH. The t h i c k  c a n o p y  f o r m e d  b y  

g l a b r o u s  l a r g e  Leaves, has a  d i a m e t e r  o f  1 0  t o  18 m. Some o f  t h e  

t r e e s  had b u t t r e s s  growth.  T h i s  s p e c i e s  d e f o l i a t e d  t h e  f o l i a g e  once 

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

d e f o l i a t i o n .  

F i g s  . t u r n e d  s o f t  and f l e s h y  o n l y  a t  f u l l  r i peness .  They . were 

bo rne  i n  p a i r s  a t  t h e  a x i l s  o f  l e a v e s  towards  t h e  t i p  o f  t e r m i n a L  

tw ings .  The a d j a c e n t  p a i r s  o f  f i g s  fo rmed s m a l l  c l u s t e r s  o f  4 t o  1 0  

f i g s .  The r i p e  f i g s  were d u l l  y e l l o w  c o l o u r e d  and had a  v e r y  p o o r  

p e r s i s t a n c e .  They were e a s i l y  d ropped  a t  s l i g h t e s t  d i s t u r b a n c e  b y  

w ind o r  f o r a g e r  movements. 

Each t r e e  f l o w e r e d  and f r u i t e d  u s u a l l y  once i n  an year .  Some o f  

them, however, p roduced  two sequences o f  crops.  I n  t h e s e  t rees ,  t h e  



Plate 8, ficgg wf"os in f r u i t s  a t  V y t h i r i  s i t e .  



Plate 8 



second sequence o f  f l o b ~ e r i n g  was i n i t i a t e d  w h i l e  t h e  f i g s  o f  t h e  

f i r s t  c r o p  were g e t t i n g  r i p e .  The f l o w e r i n g  was seen t o  be more 

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

season. D u r i n g  b o t h  t h e  yea rs  o f  s t u d y  between December 1990 and 

December 1992, t h e  f l o w e r i n g  commenced i n  September/October months. 

However, t h e  r i p e  f r u i t  p r o d u c t i o n  extended u p t o  J u l y  and August 

(F ig .  3 ) .  

A peak i n  r i p e  f i g  p r o d u c t i o n  was observed i n  March d u r i n g  b o t h  

t h e  y e a r s  o f  s tudy .  There was g r e a t e r  i n t r a - t r e e  s y n c h r o n i z a t i o n  o f  

f r u i t  r i p e n i n g .  5 t o  6 t r e e s  were found t o  produce r i p e  f i g s  a lmost  

s i m u l t a n e o u s l y  showing a low degree o f  i n t e r - t r e e  s y n c h r o n i z a t i o n .  
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CHAPTER 4 

A V I A N  FRUGIVORE ASSERBLAGE AND D A I L Y  A C T I V I T Y  

Twenty seven s p e c i e s  o f  b i r d s  b e l o n g i n g  t o  e i g h t e e n  genera i n  

t h i r t e e n  f a m i l i e s  u t i l i z e d  f i g s  i n  t h e  Tenhipalam s tudy  area (Tab le  

5 ) .  D u r i n g  t h e  s t u d y  p e r i o d  between December 1989 and December 1992 

a  t o t a l  o f  one hundred and f i v e  b i r d  spec ies  were recorded he re  

(Appendix 3 ) .  The f i g - e a t i n g  a v i a n  community i n c l u d e d  m a i n l y  

i n s e c t i v o r e  s p e c i e s  l i k e  Magpie-robin (Cgexych!~ sa;Cmyis) and phyto-  

phagous f r u i t  p igeons  o f  I r g y g n  spec ies .  Tab le  10 d e s c r i o e s  t h e  L i s t  

o f  b i r d s  a s s o c i a t e d  w i t h  t e n  Ficus t a x a  and t a b l e  7 g i v e s  t h e  

r e s i d e n t i a l  s t a t u s  o f  t h e  d i f f e r e n t  f r u g i v o r e  spec ies .  

The f r u i t - e a t i n g  s p e c i a l i s t s ,  namely, t h e  KoeL (EL xqCg~acaa), 

t h e  Common Green P igeon (IL ehgenjcoeteta), t h e  Sma l l  Green Barbet  

(PJ. l j y d j s )  and t h e  Coppersmith Barbe t  (M, hagmcxphat;) r e g u i a r l y  

a t e  f i g s  o f  a l l  s i z e s  (Tab le  10). S i m i l a r l y ,  t h e  f r u i t - e a t i n g  

o p p o r t u n i s t s  L i k ~  tt.1: Co;n;aoa Kyna (6. L1l2riis; d r ~ d  t h e  Gi;Lden a r i o i e  

(0, g y i o t u s )  consumed f i g s  o f  a l l  f i g  spec ies  s t u d i e d .  

O f  t h e  i m p o r t a n t  f i g - e a t i n g  species, t h e  Common Green Pigeon was 

found t o  b e  nomadic and was absent i n  t h e  Tenhipalam s i t e  d u r i n g  J u l y  

th rough  October.  Then i t  was a  Lean p e r i o d  o f  f r u i t  p r o d u c t i o n  f o r  

f i g s  as w e l l  as f o r  many o t h e r  f r u i t i n g  p l a n t s  i n  t h i s  s tudy  area. 

The Grey headed Myna and t h e  Golden O r i o l e  were m i g r a n t s  a r r i v i n g  



here by t h e  end o f  October and depa r t i ng  by mid-Apr i l .  They were 

o p p o r t u n i s t i c  f r u i t - e a t e r s .  The Grey f ron ted  Green Pigeon appeared i n  

t h e  area towards t h e  end o f  May and depar ted by August. Hence they  

were monsoon migrants .  The t h i r d  f r u i t  pigeon, t h e  Orangebreasted 

Green Pigeon ( I r g y g ~  bic incta) came as a t r a n s i e n t  migrant  d u r i n g  

January-February p e r i o d  i n  1991. 

I n  t h e  V y t h i r i  s tudy  area, o f  t h e  one hundred and f o r t y  s i x  

spec ies o f  b i r d s  recorded (Appendix 41, t h e  f i g  crops were consumed 

by twenty f i v e  d i f f e r e n t  b i r d  species be long ing  t o  twentyone genera 

i n  t h i r t e e n  f a m i l i e s  (Table  6). 

The impor tant  f i g  consumers were t h e  f r ug i vo re  s p e c i a l i s t s  L ike  

Y 

Greyf ronted Green Pigeon (1, egmegdgra), Malabar Grey HornbiLL 

(Lgfkg~ g r i sgg l ) ,  Imper i  a L Pigeon (DgChyla badi  a), Barbet s (PJ, v i r d j s  

and M_, r gb r j cge jC la ) ,  BuL bu  Ls (Pi, jgcosus, !yes i pe t  es mngggsaar 

r i e n s i  s i n d i c u s  etc.1 and oppo r t un i s t s  such as H i l l  Myna -------I Hz ------- 
ccyaz=la rgiigLoia1, iJh ' I ~e . Eye (Zg~tgcggz pLpebrgwa1, B i ue  b i  r d  

( I r ena  eggwLa) e tc .  

Table 8 descr ibes t h e  r e s i d e n t i a l  s t a t u s  o f  va r i ous  f r u g i v o r e s  

a t t end ing  f i g s  i n  t h i s  area. M a j o r i t y  o f  b i r d  species were r e s i -  

dents. Some o f  them made Local  movements i n  d i f f e r e n t  seasons 

depending on t he  ava i  Labi L i t y  o f  f r u i t  resource. The Golden Or io le ,  

B lue  Rock Thrush, Blue-headed Rock Thrush etc.  were w i n t e r  migrants.  



A, Thenhipalam S i t e  

Frequency o f  occurrence 

The a v i a n  f r u g i v o r e  assembly and t h e i  r f o r a g i n g  a c t i v i t i e s  on 

t h e  f r u i t i n g  crown of  E .  bgnghalgpsjs were observed f a r  a  t o t a l  

d u r a t i o n  o f  160 hours  d u r i n g  t h e  t h r e e  year s tudy  p e r i o d .  A l t o g e t h e r  

335 b i r d  a c t i v i ~ y  censuses were c a r r i e d  out  a t  t h i s  f i q  species.  

Twen ty fou r  spec ies  o f  f r u g i v o r o u s  b i r d s  v i s i t e d  t h i s  f i g  t r e e  (Tab le  

10).  O f  t hese  Ten s p e c i e s  were f r u i t - e a t i n g  s p e c i a t i s r s  such as 

common Green Pigeon, Koel, Smal l  Green Barbet, Coppersmi:+ Barbet, 

Blossomheaded Parskeet, Roser inged Parakeet, Redwhiskered and Red- 

v e n t e d  B u l b u l s .  

The o p p o r t u n i s t i c  v i s i t o r s  i n c l u d e d  t h e  Jung le  Crow, House Crow, 

Common Myna, B r a n m i n y  Myna, Greyheaded Myna, G o l d e n  O r i o l e  e t c .  

(Tab le  10) .  

The f requenc 'es  o f  occu r rence  o f  Seventeen spec ies  o f  b i r d s  were 

e s t i m a t e d  and a r e  g i v e n  i n  t h e  t a b l e  12. Those s p e c i e s  hav ing Less 

t h a n  5 %  a t t e n d a n c e  w e r e  n o t  c o n s i d e r e d  i n  t h i s  s t u d y .  T h e  

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

occu r rence  t h a n  t h e  o p p o t u n i s t s  (x*  = 9.93, P < 0.01). 



TABLE 10. Avian,feeding assemblages o f  Fjcyg species o f  Tenhipalam s i t e  

B i r d  s p e c i e s  codes used  a c c o r d i n g  t o  t a b l e  5 

F i c u s  spp. TP TR TB R C  RP L V  ES MV MH GO OX AT AF SM SP .......................................................................................................... 

F. &gjahaCs -- 
F. m i c r o c a r e s  -- 
F. e l a s t i c a  -- -------- 
-- F -  s~esxbs 

F. g i bbosa  -- ------ 
F. r e l i g i o s a  -- ---- ---- 
F. g ~ l i s s i ~ ~ s  -- 
F. b e n g h a l e n s i s  -- --- -------- 
F. exasee ra ta  -- ---- ----- 
F. racemosa -- -------- 

X X -  X  - X  X  X  X  X  - - - X  - 
- - - X  X - X X  X  X  - X  - X  - 
- - - - - - X  X  X  X  - - - - - 

X X -  - - x x  X  X  X  - - - - 
- - - - - X  X  X  X  X  - - - X  - 
X  X  X  X  X  X  X  X  X  X  X  X  - x X  

X  - - X  X .  - X  X  X  X  X X  X  X  - 
X X - X  X X X X  X  X  X  X  - X  X  

X  X  * -  - - - X  X  X  X  X  X  X  X  X  

X X X -  - - X  X  - - - - - X  X  

I-.' 
, 

contd..... 



T a b l e  10 c o n t d  ..... 

F. e l a s t i c a  - X - - - - - - - - -- -------- X - 

F. g ibbosa  X X - - - - - - - - - -- -dm--- 
X 

F. r e l i g i o s a  X X X X - -- ---- ---- X X X X X X X 

F. b e n g h a l e n s i s  X X X X - X X X X X - -- --- -------- X 

F .  exaseera ta  X X X - - - - - ,  - - - -- ---- ----- X 

F. racemosa X X - - - - -- -------- - - - - - - 



Plate 9. A. Jungle  crows hav ing t h e i r  even ing  feeding bout 

on r, b g ~ g h b l e n s i s .  

B. A S m a l l  Green Barbet hangs down from a t w i g  and 

p i c k  up t h e  f i g  o f  bgnghalghsjs. 
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47 

The S m a l l  Green B a r b e t  (78 .51%) a n d  t h e  C o p p e r s m i t h  B a r b e t  

(68.36%) were t h e  commonest v i s i t o r s .  The KoeL o c c u r r e d  i n  61.79% o f  

o b s e r v a t i o n s .  These t h r e e  s p e c i e s  were r e s i d e n t s  o f  t h e  area.  The 

Common Green Pigeon (1. Phoen jcgeteya)  had a  h i g h e r  f requency o f  

o c c u r r e n c e  t h a n  t h e  Grey f r o n t e d  Green P igeon  (1. e_ogpadora; Tab le  

12) .  The B  Lossomheaded Parakeet  and Roser inged Parakeet  had 22.39% 

and 9.85% attendance: r e s p e c t i v e l y  i n  t h e  p r e s e n t  s tudy.  

The Jung le  Crow w i t h  an a t t e n d a n c e  o f  52.54% was t h e  commonest 

o p p o r t u n i s t s  v i s i t e d  f .  bemghglhn~js crown. I t  had s i g n i f i c a n t l y  

g r e a t e r  f r equency  o f  occur rence t h a n  t h e  House Crow (19.40% ; 2 = 

15.27, P  < 0.001). The Tree P i e  and t h e  Common Myna had more o r  Less 

s i m i  t a r  f r e q u e n c y  o f  o c c u r r e n c e  ( T a b l e  1 2 ) .  The G o l d e n  o r i o l e ,  

R e d v e n t e d  B u l b u l  and  T r e e  P i e  w e r e  p r e s e n t  i n  44, 37, 3 6  a n d  33  

consuses r e s p e c t i v e l y  and had s i m i  t a r  v i s i t a t i o n  p a t t e r n  (P > 0.30). 

The Brahming Myna (2. pgpdarum)  and t h e  Large I n d i a n  Cuckoo S h r i k e  

were p r e s e n t  i n  24 and 23 censuses (< 10%) r e s p e c t i v e l y .  

F i f t e e n  d i f f e r e n t  spec ies  o f  b i r d s  were seen u t i l i s i n g  t h e  f i g  

r e s o u r c e  o f  E. gyaseereta. The f o r a g i n g  a c t i v i t i e s  o f  a v i a n  

f r u g i v o r e s  a t  t h i s  f i g  have been m o n i t o r e d  f o r  129 hours.  A t o t a l  o f  

349 b i r d  a c t i v i t y  censuses were c a r r i e d  o u t .  The f r u g i v o r e  community 

i n c l u d e d  s i x  s p e c i a l i s t s  and n i n e  o p p o r t u n i s t s .  
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A t  t h i s  f i g  s p e c i e s  t h e  r e l a t i v e  f r e q u e n c i e s  o f  occu r rence  o f  

e leven  s p e c i e s  o f  b i r d s  were de te rm ined  ( T a b l e  12) .  The K o e l  was t h e  

most  i m p o r t a n t  v i s i t o r  w i t h  an  a t t e n d a n c e  o f  77.08%. I t  h a d  

s i g n i f i c a n t l y  g r e a t e r  f requency o f  occu r rence  t h a n  b u r b e t s  and f r u i t  

p igeon (xL  = 48.38, P  < 0.0001). 

The S m a l l  Green Barbet  w i t h  an a t tendance  o f  51.86% were a l s o  

p resen t  i n  s i g n i f i c a n t L y  g r e a t e r  number o f  o b s e r v a t i o n s  t h a n  t h e  

C o p p e r s m i t h  B a r b e t  a n d  t h e  common Green  P i g e o n  ( x 2  = 18.88, P  < 

0.0001). The Coppersmith Ba rbe t  and t h e  Common Green P igeon were 

present  i n  24.35% and 20.34% censuses r e s p e c t i v e  Ly. The Greyf  r o n t e d  

Green P i g e o n  h a d  o n l y  10% a t t e n d a n c e .  The s p e c i a l i s t  R e d v e n t e d  

B u l b u l  a l s o  had  much lower  f requency o f  o c c u r r e n c e  (< 10%). 

The o p p o r t u n i s t s  were  l e s s  a t t r a c t e d  t o  t h i s  f i g  c r o p .  The 

Jungle Crow and t h e  Golden O r i o l e  w i t h  f r e q u e n c i e s  o f  occu r rence  

13.47% and 11.47% r e s p e c t i v e l y  were t h e  commoner v i s i t o r s  o f  t h i s  

category.  The common Myna, House Crow, and Tree Pie, were p r e s e n t  a t  

F. e x a s e e r a t a  i n  l e s s  t h a n  10% o f  o b s e r v a t i o n s  ( T a b l e  12) .  - ---- ----- 

The a v i a n  assemblages and t h e i r  a c t i v i t i e s  were r e c o r d e d  d u r i n g  

77 hours  o f  o b s e r v a t i o n s  a t  S i x  F i c u s  racexqsa t r e e s  p r e s e n t  i n  t h e  

campus. A t o t a l  o f  133 b i r d  a c t i v i t y  censuses were taken.  D e s p i t e  

t h e i r  commonness and Large number o f  c rops  b o r n e  p e r  t r e e  p e r  year, 

t h e  a v i a n  f r u g i v o r e  dependence were  r a t h e r  p o o r  a t  t h e s e  F i c u s  



TABLE 11. Avian frugivores at tending f i g s  i n  the  V y t h i r i  s i t e  

Codes f o r  b i r d  s p e c i e s  a r e  as g i v e n  i n  t a b l e  6. 

F i cus  spp. T R  DB BP LV T G  MV MR GO GR SB CA I P  PJ HM H I  Z C  
.............................................................................................................. 

I .  - F. - t g j a h e l a  X - - - - X X X 

2. -- F. m i c r o c a r p a  -------- X - - - - X X - 

3. -- F .  gmpI i ss img  X X X X X X X X 

4. F. exaspe ra ta  -- ---- ----- X X X X X X X X 

5. F. ne rvosa  X X X - X X X - -- ------- 
6. F. beddomei X X X X X X X X -- -------- 
7. F. v i  r e n s  X - X - - X X -- ------ - 

....................................................................... 

con td .  ... . 



T a b l e  11 contd.. . 

F i c u s  spp. MC MS L W TM PX D E D C Z P C E ................................................................................................. 

F. gsjaag.a - - 

F. m i  c r o c a r e a  -- -------- 
F. aneljstjma - - 

F. e x a s e e r a t a  -- ---- ----- 
F. ne rvosa  -- ------- ' 

F. beddomei -- 
7. F. v i r e n s  - - - - - - - X - -- ------ 



spec ies  i n  t h i s  s t u d y  area. The g u i  Ld o f  f r u g i v o r e s  i n c l u d e d  s i x  

s p e c i a l i s t s  such as t h e  f r u i t  p igeons I. phoen icop te ra  I. pgrnpadgra, 

b i c i n c t a  b a r b e t s  M. wic-ijs, M. --- ---- I- --------, hacomacephala and t h e  KoeL g. 

scolopacea. The o p p o r t u n i s t i c  spec ies  were crows, 5. rnanyorhynchos,g. ----- ---- 
spCkpdehs, o r i o l e  0. o r i o l u s ,  and t h e  Myna A. pjsrijs. 

E. scolopacea M. ljrijs, M. hernacgphtmlz and C. pcygyhyncho_s - ----- ----/ 
were  t h e  commoner v i s i t o r s  a t  t h i s  f i g  c r o p .  They h a d  s i m i l a r  

f r e q u e n c i e s  o f  occur rence (Tab le  12; P > 30, ch i -square  t e s t ) .  The 

t h r e e  spec ies  o f  f r u i t  pigeons, namely 1. phgenjcgpreya, I. pgmpadgra 

and I. b i c i n c t g  were observed i n  o n l y  5% t o  10% o f  censuses o n l y .  

They a t e  even t h e  immature f i g s  and were t h u s  seed p r e d a t o r s .  Crows 

C .  m a c r o r h y n c h o s  a n d  C. spCendcin2 w e r e  t h e  c o m m o n l y  o b s e r v e d  - ------- ---- 
o p p o r t u n i s t s  (23.30% and 15.79% r e s p e c t i v e l y ) .  The Golden O r i o l e  and 

t h e  Common Myna had 13.53% and 7.52% o f  a t tendance r e s p e c t i v e l y .  

S i x t e e n  s p e c i e s  o f  b i r d s  v i s i t e d  t h e  f r u i t i n g  c r o w n  o f  F. 

amelissirna (Tab le  10).  The a v i a n  f o r a g i n g  beha ivou r  was observed a t  -- ------- 
3 t r e e s  o f  t h i s  f i g  s p e c i e s  f o r  a t o t a l  o f  94 h o u r s .  1 5 1  b i r d  

a c t i v i t y  censuses were c a r r i e d  out .  The s p e c i a l i s t s  e a t i n g  t h i s  f i g  

c rop  were t h e  KoeL, Smal l  Green Barbet, Coppersmith Barbet, Common 

Green Pigeon, Blossomheaded Parakeet, Roser inged Parakeet, Redvented 

BuLbuL and Redwhiskered B u l b u l .  The o p p o r t u n i s t s  c o n s i s t e d  o f  t h e  

J u n g l e  Crow, House Crow, Common Myna, T r e e  Pie, G o l d e n  O r i o l e ,  

Blackheaded Or io le ,  Grey headed Myna and T i c k e l l ' s  F lowerpecker.  



5 0 

The Sma l l  Green Barbet  a n d  t h e  KoeL wh ich  o c c u r r e d  i n  o v e r  80% 

o f  censuses were t h e  most f r e q u e n t e d  spec ies  ( T a b l e  12) .  Coppersmi th  

B a r b e t s  (69.54%) were s l i g h t l y  Less f r e q u e n t  t h a n  Sma l l  Green B a r b e t s  

and K o e l s .  The common Green P i g e o n  was p r e s e n t  i n  28.47% o f  censuses 

w h i l e  Blossom headed Parakee ts  had v e r y  Low a t t e n d a n c e  (10.60%). I n  

t h e  g e n e r a l i s t  category, t h e  J u n g l e  Crow and t h e  Golden O r i o l e  were 

o b s e r v e d  more  f r e q u e n t l y  (39 .07% ; 36.42% r e s p e c t i v e l y ) .  t h a n  

o t h e r s .  The House Crow was s i g n i f i c a n t l y  Less f r e q u e n t  t h a n  t h e  

J u n g l e  Crow ( x L  = 4.47 P < 0-05.). The common Myna was found  ;r! 35 

censuses (23.18%) w h i l e  t h e  T i c k e l l ' s  F lowerpecker  was p r e s e n t  i n  16  

c e n s u s e s .  The o t h e r  o p p o r t u n i s t s  were  p r e s e n t  i n  Less  t h a n  1 0 %  

censuses o n l y .  

O b s e r v a t i o n s  on a v i a n  f r u g i v o r e  a c t i v i t y  were conducted on S i x  

t r e e s  o f  1. w C i g j p s a  f o r  a  t o t a l  o f  126 hours.  Twen tys i x  s p e c i e s  o f  

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

f i g s  ( T a b l e  10) .  The s p e c i a l i s t s  i n c l u d e d  t h r e e  s p e c i e s  o f  Green 

P igeons such as t h e  Common, t h e  G r e y f r o n t e d  and t h e  Orangebreasted.  

A s m a l l  f l o c k  o f  t e n  o f  t h e  t h i r d  s p e c i e s  was seen i n  t h e  a rea  f o r  2 

t o  3  weeks d u r i n g  January -Feb rua ry  1991. I t  was a  t r a n s i e n t  m ig ran t .  

O f  t h e  o p p o r t u n i s t i c  v i s i t o r s ,  t h e  G o l d f r o n t e d  C h l o r c p s i s  

( C h l p r o p s i  5 agwif  rgms) and Magpi  e  r o b i  n (Cbpsyccus sa_iia~iz3' Mas 

obse rved  consuming t h i s  f i g  a t  l e a s t  once. Tab le  12 d e s c r i b e s  t h e  



f r equency  o f  occur rence o f  twen ty  two spec ies  o f  b i r d s .  The Smal l  

G r e e n  B a r b e t  and  t h e  c o p p e r s m i t h  B a r b e t  w i t h  73.62% and 73.07% 

a t tendances  r e s p e c t i v e l y  were t h e  commonest v i s i t o r s .  The Koe l  and 

t h e  Common Green Pigeon were p resen t  i n  59.89% and 52.74% o f  census 

r e s p e c t i v e l y .  The Grey f ron ted  Green P igeon and Orangebreasted Green 

P igeon had much lower f requenc ies  o f  occur rence than  t h e  common Green 

P igeon (Tab le  12).  The Blossomheaded and Roser inged Parakeets were 

a l s o  o c c u r r e d  i n  o n l y  a  v e r y  few censuses where as t h e  Redvented and 

Redwhiskered B u l b u l s  occu r red  i n  56 and 52 censuses r e s p e c t i v e l y .  

The Common Myna, Go lden  O r i o l e  and  T r e e  P i e  had e q u a l  and  

s i m i l a r  attaridances ( T a b l e  1 2 )  a n d  were  t h e  Common o p p o r t u n i s t s  

v i s i t i n g  L j g ; ~  w f ? j g i o s a  f r u i t i n g  crown. The Jungle Crow and t h e  

House Crow have  a l m o s t  s i m i l a r  a t t a n d a n c e s  ( .  51 and 44 c e n s u s  

r e p e c t i v e l y ;  x2 = 0.52, P > 0.30). The Blackheaded Or io le ,  and t h e  

T i k e l l ' s  F lowerpecker were p resen t  i n  more o r  Less s i m i l a r  number o f  

o b s e r v a t i o n s  (Tab le  12). Whi le t h e  Greyheaded Myna, Brahminy Myna, 

Jung le  Babb le r  and Whiteheaded Babb le r  had much lower a t tendances 

(Tab le  12).  

A t  E j g y s  tsiphaf?? f r u i t i n g  crown, t h e  a v i a n  f r u g i v o r e  a c t i v i t i e s  

were m o n i t o r e d  f o r  73 hours. The o b s e r v a t i o n s  were c a r r i e d  o u t  on 

t h e  two  t r e e s  p resen t  i n  t h e  area. Two hundred and s i x t e e n  b i r d  

a c t i v i t y  censuses were under taken d u r i n g  t h e  present  study. S i x t e e n  

spec ies  of  f r u i t - e a t i n g  b i r d s  were seen e a t i n g  those ve ry  s m a l l  f i g s  



Plate-10. bgngha Lens js crown:- 

a. Golden O r i o l e  a t  search f o r  a r i p e  f i g .  

b. A Greyheaded Myna a t  r e s t  a f t e r  a sumptuous 

mea L. 
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(Table  10). This f r u g i v o r e  g u i l d  cons is ted  o f  e i g h t  s p e c i a l i s t s  and 

e i g h t  oppor tun is ts .  The f requenc ies  o f  occurrence o f  t h i r t e e n  av ian 

v i s i t o r s  were s tud ied  (Tab le  12) .  The Small Green Barbet and t h e  

Coppersmith Barbet were t h e  commonest v i s i t o r s  (> 80%). They had 

s i g n i f i c a n t l y  g rea te r  a t tendances than  KoeL and f ru i t  pigeons ( x L  = 

41.72 P  C 0.001). The KoeL was present  i n  89 observat ions (41.20%) 

w h i l e  t h e  two  f r u i t  p i geons ,  t h e  Common Green P igeon  and t h e  

Grey f ron ted  Green Pigeon had much lower and s i m i l a r  f requencies o f  

occurrence (25.46% ; 25% r e s p e c t i v e l y ) .  The Common Green Pigeon (1. 

phoegjcp~igWa) showed t h e  l e a s t  preference t o  these smal l  f i g s  (X 

4.54 mm diameter). The Orangebreasted Green Pigeon (1. bjcj;cta) 

was observed on ly  f o r  a  s h o r t  t ime  i n  February 1991 (6% attendance). 

The Blossomheaded Parakeet  and the  Redvented B u l b u l  had s i m i l a r  and 

much f e w e r  a t t e n d a n c e s  a t  F .  t s i a h e l a  ( 2 3  a n d  22 c e n s u s e s  

r e s p e c t i v e l y )  . The oppa r t un i  s t  Jungle  Crou had a  s i m i  l a r  at tendace 

(Table  12).  

Among t h e  o p p o r t u n i s t s ,  t h e  Go lden  O r i o l e  had t h e  h i g h e s t  

f r e q u e n c y  o f  o c c u r r e n c e  (30.56%). I t s  congener  t h e  B lackheaded  

O r i o l e  had s i g n i f i c a n t l y  lower  at tendance a t  t h i s  f i g  (15.27% , x2 = 

5.10, P > 0.02). The T i c k e l l ' s  Flowerpecker w i t h  an attendance of 

20.37% was t h e  other  p rominen t  o p p o r t u n i s ~ s  u t i l i s i n g  t h i s  f i g  crop 

w h i l e  the  Whi te throated Ground Thrush had t h e  lowest attendance of 

t h e  t h i r t e e n  b i r d  spec ies s t u d i e d  (Table 12). 



Frequency of  V i s i t s  

The  r e l a t i v e  member o f  v i s i t s  p e r  h o u r  o f  o b s e r v a t i o n  b y  

f o u r t e e n  spec ies  o f  b i r d s  were e s t i m a t e d  a t  r. _benghhlensis (Tab le  

13). The Smal l  Green Barbet  and t h e  Coppersmi th  Ba rbe t  had s i m i l a r  

v i s i t a t i o n  r a t e s  .(U = 64.5 P > 0.30 2-way Mann-Whitney U t e s t ) .  

However, t h e  Smal l  Green Barbet  w i t h  a mean 3.63 v i s i t s  p e r  hour was 

t h e  most f r e q u e n t e d  species. I t  made s i g n i f i c a n t l y  g r e a t e r  number o f  

v i s i t s  t h a n  t h e  Koe l  and t h e  Common Green p i g e o n  (P < 0.002 Mann- 

W h i t n e y z  U t e s t ) .  The K o e l  and t h e  Green P i g e o n  made an average 2.35 

and 2.33 v i s i t s  p e r  hour r e s p e c t i v e l y .  B o t h  t h e  Blossomheaded and 

Roser inged Parakeet  had much Lower f r e q u e n c i e s  o f  v i s i t  t h a n  o t h e r  

- 
s p e c i a l i s t s  (X 0.08 t 0.05  ; X 0 . 0 9  2 0 . 0 6  v i s i t s  p e r  h o u r  

respec t  i v e t y ) .  

T h e  o p p o r t u n i s t i c  v i s i t o r s  w e r e  l e s s - f r e q u e n t  t h a n  t h e  

s p e c - i a l i s t s  ( i a b i e  131. The J u n g i e  Crow, House Crow, T r e e  P ie ,  

G o l d e n  O r i o l e  a n d  Common Myna h a d  s i m i l a r  v i s i t a t i o n  r a t e s  (P > 

0.30) .  The Blackheaded Or io le ,  t h e  Grey-headed Myna and t h e  La rge  

Cuckoo S h r i k e  had s i m i l a r  and v e r y  low r a t e s  o f  v i s i t a t i o n  (Tab le  

The f r e q u e n c y  o f  v i s i t s  o f  e l e v e n  s p e c i e s  o f  b i r d s  a t  r. 
mgpperwta were e s t i m a t e d  i n  t h e  p r e s e n t  s tudy .  The K o e l  wh ich  made 



TABLE 13. Group size, V i s i t a t i o n  length, V i s i t a t i o n  rate, Feeding rate  and F r u i t  removal r a t e  o f  important avian frugivores a t  Fjcys 
beqghaCeqpis (Tenhipalam S i t e )  

Figures a r e  means w i th  standard d e v i a t i o n  (Sample s izes  i n  parentheses) ' -  -- 

SL. Group s i z e  V i s i t a t i o n  V i s i t a t i o n  Feeding F r u i t  removal B i r d  species 
No. (mean 2 SD) Length Rate r a t e  r a t e  ........................................................................................................................................... 

I. -- E. ----- scoloeaeca ---- 
2. m, v i r d i s  

3. M, haemaceehala 

4. I, ehnenicaetefa 

5. P, cyanaceehala 

6. -- P. ------- krarneri 

7. -- C. rnacrorhynchas ----- -- --- 
8. -- C .  lp lendens ------- 

9. o: ~ L ~ G ~ Q Z  3.24 2 1.76 (50) 334 2 206.00 (24) 1.84 2 1.00 (8) 0.15 + 0.12 (23) 4.98 

10. O.xanthor~t~s 1.70 2 0.88 (30) 303.08 2 174.92 (24) 0.60 2 0.24 (6) 0.10 2 0.08 (19) 0.52 

11. 4, t r i ~ t i ?  4.94 2 2.72 (50) 391.50 2 239.02 (52) 1.83 2 1.19 SO) 0.16 2 0.11 (49) 9.44 

12. -- D. vagab~nda 2.08 + 1.10 (40) 366.35 2 233.81 (51) 1.50 + 1.08 (9)  0.18 2 0.15 (47) 3.43 

13. S. malabaricus -------------- 15.48 2 11.20 (29) 591.39 2 365.74 (33) 1.61 2 0.91 (9)  0.11 2 0.11 (32) 27.02 

14. 2, npkawhpLLandiae 1.43 + 0.51 (14) 328.60 2 186.02 (19) 0.79 2 0.55 (8) 0.11 2 0.08 (19) 0.69 



TABLE 14. Group size, V i s i t a t i o n  Length, Vis i tat ion rate, Feeding r a t e  and Frui t  removal ra te  of important avian frugivores a t  Fjcus 
gxpseergta a t  Tenhipalam s i t e  ( F i g u r e s  a r e  means w i t h  s t a n d a r d  d e v i a t i o n )  

SL. 
B i r d  spec ies  Group s i z e  V i s i t a t i o n  Length V i s i t a t i o n  r a t e  Feeding r a t e  F r u i t  remova 1 

No. r a t e  ........................................................................................................................................... 

I .  -- E. ----- scoLopacea ---- 3.84 2 1.95 ( 5 6 )  539.94 2 499.87 ( 6 4 )  2.31 2 0.86 ( 1 6 )  0.57 2 0.42 ( 6 8 )  45.50 

2. y ,  v i r d i s  3.12 2 1.88 ( 4 9 )  367.82 2 274.16 ( 5 6 )  2.26 2 1.07 ( 1 5 )  0.51 2 0.34 ( 4 6 )  22.05 

3 -  M ,  haemaceehala 2.62 2 1.66 ( 4 8 )  262.26 2 155.86 ( 2 3 )  1 -03  2 0.86 ( 1 4 )  0.19 2 0.13 ( 1 6 )  2.24 

4 .  Ir e h p e n i c n e t e r a  

5. 1; epmeadpra 

6 .  -- C .  macrorhynchos ------- ---- 
7 .  -- C .  splendens ------- 
8 .  P, nr io lus 

9.  0. xanthornus -- ---------- 
10. A, t r i l i j s  

1 i. k, lagabgndg 



TABLE 15. Group size, V i s i t a t i o n  length, V i s i t a t i o n  rate, Feeding rate, and F r u i t  Removal r a t e  o f  impor tant  av ian  v i s i t o r s  a t  Ficus 
racemosa (Tenhipalam S i t e )  (Figures are means w i t h  standard dev ia t ion .  Sample s izes  i n  parentheses) -------- 

SL. B i r d  species Group s i ze  V i s i t a t i o n  Length V i s i t a t i o n  r a t e  Feeding r a t e  F r u i t  removal 
No. ra te  ........................................................................................................................................... 

I. E, s c ~ L ~ e a c e a  1.78 + 1.44 (33) 467.42 + 345.72 (24) 1-06 + 0.74 (11) 0.37 + 0.33 (21) 5.44 

2. bl, g j f d j s  2.04 + 1.49 (25) 366.33 + 152.65 (18) 0.88 + 0.57 (15) 0.35 + 0.43 (20) 3.84 

3. bl, haemaceehala 1.80 + 0.77 (20) 320.71 + 255.50 (21) 1.02 + 0.98 (11) 0.12 + 0.12 (21) I .18 

4. -- T. ehoenicoptera ------- ---- 8.71 + 4.11 (8) 531.57 + 300.55 (21) 0.44 + 0.31 (8) 0.16 + 0.13 (20) 5.43 

5. 1: P G E P ~ ~ G L ~  3.25 + 2.38 (8) 553.72 + 345.26 (25) 0.40 + 0.40 (6) 0.17 + 0.16 (19) 2.04 

6. -- C. macrorhynchas ------- ---- 4.50 + 3.70 (17) 351.86 + 154.02 (28) 0.60 + 0.60 (8) 0.18 + 0.22 (25) 2.85 

7. -- C. splendens ------- 3.50 + 3.21 (14) 418.22 + 290.58 (25) 0.78 + 0.42 (8) 0.14 + 0.14 (21) 2.66 



TABLE 16. Group size, V i s i t a t i o n  length, Vis i tat ion rate, Feeding ra te  and Fru i t  removal ra te  of  important b i r d  species a t  Ejcgs 

anplis~iqj (TenhipaCaa Si te)  

SL. B i r d  spec ies  Group s i z e  V i s i t a t i o n  Length V i s i t a t i o n  r a t e  Feeding r a t e  F r u i t  removal 
No. r a t e  ........................................................................................................................................... 

I .  -- E. ----- scolopaeca ---- 
2. Pl, y i r d j s  

3. 4, haemaceehaca 

4. I: ehaenicaetera 

5. -- C. macrorhynchas ------- ---- 
6. -- C. se lendens ------- 
7. P, ~ r i o l u s  

8. P, xantharnus 

9. 4, t r i s t i s  

10. Q, yagabynda 



TABLE 17. Group size, V i s i t a t i o n  length, V i s i t a t i o n  rate,  Feeding rate,  F ru i t  removal r a t e  etc. o f  ' important' avian v is i to rs  a t  Ficus 
mlig iosa  (Tenhipalam s i t e )  ( F i g u r e s  a r e  means w i t h  s t a n d a r d  d e v i a t i o n .  Sample s i z e  i n  parentheses)  

SL .  B i r d  spec ies  Group s i z e  V i s i t a t i o n  l e n g t h  V i s i t a t i o n  r a t e  F r u i t  removal  
No. Feeding r a t e  

r a t e  ........................................................................................................................................... 

E. sco lopacea -- ----- ---- 
y,vjrdis 

!, haemaceehala 

T. e h o e n i c o p t e r a  -- ------- ---- 
P. cyanoceehala -- ----- ---- 
C. macrorhynchos -- ------- ---- 
C. ?e lendens -- ------- 
P,nrinlus 

0. xanthornus -- ---------- 
A, t r j s t j s  

-- D -  vagabunda 

PZ c a f e f  

EL i ~ c n s u s  



TABLE 18.  Group size, V is i ta t ion  length, Vis i tat ion rate, Feeding ra te  and Frui t  removal ra te  of important avian 

a t  fjcys tsjaheCa (Tenhipalam Si te)  

SL. 
B i r d  spec ies  Group s i z e  V i s i t a t i o n  Length V i s i t a t i o n  r a t e  F r u i t  removal 

No. Feeding r a t e  
r a t e  ........................................................................................................................................... 

I .  -- E. ----- scoLopaeca ---- 
2. m, v i r d i s  

3. M, haemaceehala 

4. 1, ehoenic~etera 

5. I, eomeadora 

6. !?: o r i o k ! ~  

7. 0. xanthornus -- ---------- 
8. -- C. macrorhynchos ------- ---- 
9. -- D. nrrthrnrhrncas 



an average 2.3 v i s i t s  p e r  hour had t h e  h i g h e s t  v i s i t a t i o n  r a t e  (Tab le  

14). The Sam11 Green Barbet  a l s o  had a h i g h e r  r a t e  o f  v i s i t a t i o n  (7 

2.26 +_ 1.07 v i s i t / h r . ) .  These two s p e c i e s  d i f f e r e d  s i g n i f i c a n t l y  

f r om o t h e r  a v i a n  f r u g i v o r e s  (p 1 0.05, 2 t a i l e d  M-W U t e s t )  except  

t h e  G o l d e n  O r i o l e  ( ?  1.56 + 1.49 v i s i t s / h r . ) .  The common (1. 

ehoen icoe te ra )  ------- ---- and :Grey f ron ted Green P igeons  (1. p p m p d p r a )  and t h e  

Coppersmith B a r b e t  had s i m i l a r  r a t e s  o f  v i s i t a t i o n  (P > 0.30). The 

T r e e  P ie ,  Common Myna, : B l a c k h e a d e d  O r i o l e ,  a n d  House Crow h a d  

s i m i l a r  and much Lower f requency o f  v i s i t s  (P > 0.50). The Jung le  

Crow (Y 0.59 _+ 0.80 v i s i t s / h r . )  had s l i g h t l y  g r e a t e r  f requency  o f  

v i s i t s  t h a n  t h e  House Crow (2 0.32 2 0.52 v i s i t s / h r ) .  

T a b l e  1 5  d e s c r i b e s  t h e  f r e q u e n c y  o f  v i s i t s  o f  s e v e n  a v i a n  

f r u g i v o r e s  v i s i t i n g  E. racemosa. The Koel,  t h e  S m a l l  Green Barbet  

a n d  t h e  C o p p e r s m i t h  B a r b e t  had  s m i m i l a r  a n d  m o d e r a t e  v i s i t a t i o n  

r a t e s .  (Tab le  15, P > 0.50). These t h r e e  r e s i d e n t  and s p e c i a l i s e d  

f r u g i v o r e s  were s i g n i f i c a n t l y  more f r e q u e n t  Ly v i s i t i n g  t h i s  f i g  

crown t h a n  t h e  f r u i t  p igeons  (P < 0.05 M-W U t e s t ) .  The common and 

G r e y f r o n t e d  Green P igeons performed s i m i L a r  number o f  f e e d i n g  v i s i t s  

i n  an hour  o f  o b s e r v a t i o n  ('E 0.44 2 0.31 ; 7 0.40 +_ 0.40 v i s i t s  pe r  

hour  r e s p e c t i v e l y ) .  The v i s i t a t i o n  f requency  o f  t h e  Orangebreasted 

Green P igeon was n o t  consi 'deredas i t  had  o n l y  a n e g l i g i b l e  number o f  

f e e d i n g  a t t e m p t s  a t  t h i s  f i g  d u r i n g  i t s  two weeks presence i n  t h e  

Study area.  The House Crow (x 0.78 2 0.42 v i s i t s / h r . >  had s l i g h t l y  

g r e a t e r  v i s i t a t i o n  r a t e  t h a n  t h e  Jung le  Crow (y 60 + 0.60 v i s i t / h r . ) .  



, Smal l  Green Barbet i s  h i d i n g  i t s e l f  behind 

f o l i a g e  a t  hot  mid-day t ime .  



Plate I t  



The mean v i s i t a t i o n  r a t e s  o f  t e n  s p e c i e s  o f  b i r d s  u t i l i s i n g  E. 

ampl iss ima f i g  c rop  a r e  g i v e n  i n  t a b l e  16. The Sma l l  Green Barbet  -- ------- 
w i t h  a  mean 3.61 v i s i t s  pe r  hour was t h e  most f r e q u e n t  v i s i t o r .  The 

o p p o r t u n i s t  Golden O r i o l e  which had an average 3.09 v i s i t s  p e r  hour 

was a  commoner v i s i t o r  t h a n  many s p e c i a l i s t s .  The Coppersmith Barbet  

and t h e  K o e l  had s i m i l a r  v i s i t a t i o n  r a t e s  ( 9  2.73 + 1.21 ; 2 2.89 + 
0.89 v i s i t s  p e r  hour r e s p e c t i v e l y .  U = 97.5 , P > 0.30 M-W U t e s t ) .  

The common Green P i g e o n  u n d e r t o o k  2 t o  3 v i s i t s  i n  an  h o u r  o f  

o b s e r v a t i o n  (7 2.24 + 0.52 v i s i t s / h r ) .  

The Golden O r i o l e  was t h e  most common o p p o r t u n i s t s  v i s i t i n g  t h i s  

f i g  crown. I t  has s i g n i f i c a n t l y  h i g h  r a t e s  o f  v i s i t a t i o n  t h a n  o t h e r  

o p p o r t u n i s t i c  f i g - e a t e r s .  (P < 0.05, Tab le  16) .  The common Myna 

w i t h  a n  a v e r a g e  2.24 v i s i t s  p e r  h o u r  was t h e  o t h e r  i m p o r t a n t  

o p p o r t u n i s t s  a t  E. a n p l i s s i g a .  The Jung le  Crow and t h e  Tree P i e  

v i s i t e d  s l i g h t l y  more f r e q u e n t l y  t h a n  t h e  House Crow (TabLe 161, The 

Blackheaded O r i o l e  was v e r y  i n f r e q u e n t l y  obse rved  (x 0.41 2 0.36 

v i s i t s / h r ) .  I t  d i f f e r e d  s i g n i f i c a n t l y  f r o m  t h e  Golden O r i o l e  i n  t h e  

f requency  o f  v i s i t .  

n i n e t e e n  
The average v i s i t a t i o n  r a t e s  o f , b i r d  s p e c i e s  a t t e n d i n g  F i c u s  

r e l i g i o s a  were e s t i m a t e d  (Tab le  17). The g r e a t e s t  number o f  v i s i t s  ---- ---- 
p e r  h o u r  w e r e  u n d e r t a k e n  b y  t h e  S m a l l  G r e e n  B a r b e t  a n d  t h e  

c o p p e r s m i t h  B a r b e t  ( j T  3.19 - + 1.13; Y 3.17 + 0.82 v i s i t s l h o u r  



r e s p e c t i v e l y ) .  The o p p o r t u n i s t  G o l d e n  O r i o l e  h a d  a  s i m i l a r  a n d  

h i g h e r  v i s i t a t i o n  r a t e  as  t h e  b a r b e t s  ( T a b l e  P > 0.301. The Common 

Green  Pigeon,, KoeL made 2  t o  4 v i s i t s  i n  a n  h o u r  a n d  h a d  s i m i  L a r  

f r e q u e n c y  o f  v i s i t s  ( P  > 0.30, M a n n - W h i t n e y  U t e s t ) .  T h e  

Blossomheaded Parakeet  v i s i t e d  an average 0.67 t i m e s / h o u r  w h i l e  t h e  

Rose r inged  Parakeet  has s t i l l  Lower v i s i t a t i o n  r a t e .  The Red-vented 

B u l b u l  and t h e  Redwhiskered B u l b u l  had s i m i l a r  v i s i t a t i o n  r a t e s  (F' 

2.62 + 0.93 ;T 2.58 + - C.98 v i s i t s / h r  r e s p e c t i v e l y ) .  

The Golden O r i o l e  was t h e  most f r e q u e n t  o p p o r t u n i s t s  (x 3.11 2 

2 . 1 1  v i s i t l h r , )  f o l l o w e d  b y  t h e  Common M y n a  ( T  2 .29  + 1 . 2 5  

v i s i t s / h r . ) .  The Jung le  Crow, House Crow, T ree  Pie, Greyheaded Myna 

and T i c k e l l ' s  F lowerpecker - v i s i t e d  F. f g i i g j p s a  f r u i t i n g  crown o n l y  

Less f r e q u e n t l y - ( T a b l e  17) .  The Blackheaded O r i o l e ,  Large Cuckoo 

S h r i k e  and W h i t e - t h r o a t e d  Ground Thrush each had an average Less t h a n  

one v i s i t  p e r  hou r  (Tab le  17) .  

I n  1. tsjahaia t h e  r e l a t i v e  mean f r e q u e n c i e s  o f  v i s i t  o f  n i n e  

d i f f e r e n t  a v i a n  f r u g i v o r e s  were reco rded  (Tab le  18 ) .  The Smal l  

Green Barbe t  made 5 t o  6  v i s i t s  i n  an hou r  o f  o b s e r v a t i o n  (7 3.6 + 
0.81 v i s i t s / h r ) .  The Coppersmith B a r b e t  and t h e  Golden O r i o l e  had 

s i m i l a r  and h i g h e r  f r e q u e n c i e s  o f  v i s i t s  (Y 3 - 1 5  + 0.75; Z 3.07 + - 
1.98 v i s i t s  p e r  hour  r e s p e c t i v e l y ,  P > 0.30). These t h r e e  f r u i t -  

e a t e r s  made s i g n i f i c a n t l y  g r e a t e r  number o f  v i s i t s  p e r  hour  t h a n  a l l  

t h e  f o r a g e r s  (P < 0.001 2 - t a i l e d  Mann-Whitney U t e s t ) .  The KoeL and 



t h e  G r e y f r o n t e d  Green P igeon f o r a g e d  average 1.68 and 1.96 t i m e s  

r e s p e c t i v e l y .  The Common Green P igeon  (r 1.18 + 0.58 v i s i t s / h r . )  

had s i g n i f  i c a n f l y '  l ower  f requency  o f  v i s i t s  t h a n  t h e  Grey f  r o n t e d  

Green Pigeon. (U = 15, P = 0.002, Mann-Whitney U t e s t ) .  

The Golden O r i o l e  was t h e  most f r e q u e n t l y  v i s i t e d  o p p o r t u n i s t s  

f o l l o w e d  b y  t h e  T i c k e l l ' s  F lowerpecker  (x 2.00 + 0.77 v i s i t s / h o u r > .  

The B lackhepded O r i o l e  and t h e  J u n g l e  Crow were r a t h e r  i n f r e q u e n t  

v i s i t o r s  (2 0.82 2 0.50; 0.48 + 0.38 v i s i t s  p e r  hour  r e s p e c t i v e l y ) .  

Feeding Bout 

The l e n g t h  o f  f e e d i n g  bou t  ie ;  t i m e  spent  i n  each v i s i t  and t h e  

r a t e  o f  s u c c e s s f u l  b o u t s  f o r  each b i r d  s p e c i e s  were a l s o  cons ide red  

as r e l i a b l e  measures o f  dependence o f  f r u g i v o r e s  on a p a r t i c u l a r  

F i c u s  s p e c i e s  a n d  t h e i r  r e l a t i v e  e f f i c i e n c y  i n  e x p l o i t i n g  t h e  ----- 
resource.  

Tab le  13  d e s c r i b e s  t h e  r e l a t i v e  v i s i t a t i o n  Lengths o f  f o u r t e e n  

i m p o r t a n t  f r u g i v o r e s  s t u d i e d  i n  t h e  p r e s e n t  i n v e s t i g a t i o n  a t  r .  
b_mghalens is .  The Blossomheaded'  and Rose r inged  Parakeets  spent  t h e  

maximum t i m e  p e r  v i s i t s  ( F i g .  4 ) .  They spent  u p t o  40 o r  45 m inu tes  

d u r i n g  a  f e e d i n g  v i s i t .  The common Green Pigeon, Koel, Smal l  Green 

Barbe t  and Coppersmith B a r b e t  had f o r a g i n g  v i s i t s  as l ong  as t h i r t y  



Fig. 4. Mean v i s i t a t i o n  Lengths o f  important b i r d  species 

a t  (a) r, bgnghalebqjl; (b) i, exalperata 

(Tenhipalam S i t e ) .  Codes f o r  b i r d s  used as given 

i n  t a b l e .  



- - 

Bird Species 



o r  f o u r t y  m i n u t e s ,  The G r e y - h e a d e d  Myna w i t h  a  mean v i s i t a t i o n  

l e n g t h  o f  591.39 seconds had t h e  g r e a t e s t  f e e d i n g  b o u t s  among t h e  

o p p o r t u n i s t s .  The J u n g l e  crow and House Crow f o r a g e d  f o r  s i m i l a r  

- 
l e n g t h s  o f  t i m e  p e r  v i s i t  (F; 482.28 + 314.03 Sec; x 451. 91 + 313.61 

sec. r e s p e c t i v e l y ) .  I n s e c t i v o r e s  such as Common Myna, Tree Pie, 

G o l d e n  O r i o l e ,  B l a c k h e a d e d  O r i o l e  and  L a r g e  Cuckoo  S h r i k e  h a d  

r e l a t i v e l y  s h o r t e r  and s i m i l a r  v i s i t a t i o n  p a t t e r n s  on  E. b e g g h a i g g ~ j g  

(Tab le  131. The re  was s i g n i f i c a n t  d i f f e r e n c e  i n  b o u t  Length  between 

s p e c i l i s t s  and o p p o r t u n i s t s .  (U = 0, P  = 0.001, M-W U  t e s t ) .  

K o e l s  and b a r b e t s  were t h e  most s u c c e s s f u l  s p e c i e s  a t  t h i s  Fjcgp 

spec ies  (Tab le  19 ) .  The Common Green P igeon  and t h e  G r e y f r o n t e d  

Green P igeon had 92.15% and 85.71% s u c c e s s f u l  v i s i t s  r e s p e c t i v e l y .  

The Parakeets  were a l s o  h i g h l y  s u c c e s s f u l  a t  t h i s  f i g  c rop.  ( F i g .  7 ) .  

The o p p o r t u n i s t s  were Less s u c c e s s f u l  t h a n  t h e  s p e c i a l i s t s  ( F i g .  

7 ) .  The J u n g l e  Crow and common Myna each w i t h  80% success r a t e  were 

t h e  most e f f i c i e n t  o p p o r t u n i s t s  obse rved  i n  t h e  p r e s e n t  s tudy .  The 

G o l d e n  O r i o l e  a n d  t h e  T r e e  P i e  h a d  7 5 %  a n d  7 6 %  s u c c e s s f u t  b o u t s  

r e s p e c t i v e l y .  The House Crow was Less s u c c e s s f u l  t h a n  t h e  J u n g l e  

Crow (Tab le  19 ) .  The La rge  I n d i a n  Cuckoo Shr ike,  Grey headed Myna 

and Blackheaded O r i o l e  a l s o  had much l ower  and s i m i l a r  r a t e s  o f  

success (F ig .  7 ) .  

The mean Length  o f  f e e d i n g  b o u t s  o f  e l e v e n  b i r d  s p e c i e s  a t  f .  



P l a t e  12. EL b g 9 h a  Lensis Crown 

a. Redvented BuLbuL i n  search  f o r  r i p e  f i g .  

b. A: f e e d i n g  a c t i v i t y  i s  a Common Myna i n  

'nang inp down' ~ o s i  t i o n .  



PLATE 1' 



Fig, 5 .  Mean v i s i t a t i o n  leng ths  o f  impor tan t  b i r d  spec ies 

a t  (a)  F, ygligjisa (b) 1, y g x g m m a  ( B i r d  codes 

as used i n  t a b l e  5 ) .  





m g s p e r a t a  were recorded i n  t h e  p resen t  s t u d y  (Tab le  14 & F ig.  4 ) .  

The two f r u i t  pigeons, fo raged f o r  t h i r t y  t o  t h i r t y f i v e  minutes  i n  a  

v i s i t  w h i l e  t h e  KoeL spent n e a r l y  t w e n t y  t o  t w e n t y f i v e  minutes  p e r  

v i s i t .  These t h r e e  s p e c i a l i s t s  had s i g n i f i c a n t l y  g r e a t e r  v i s i t a t i o n  

Lengths t h a n  o t h e r  f i g  consumers a t  r. w a s p e r a t a  f r u i t i n g  crown (P > 

0.002, Mann-Whitney U t e s t ) .  The S m a l l  Green Barbe t  had a  mean 

f e e d i n g  b o u t  L e n g t h  o f  367.82 s e c o n d s  w h i l e  i t s  congener ,  t h e  

Coppersmith b a r b e t  spent  a  s l i g h t l y  s h o r t e r  t i m e  p e r  v i s i t  G 262.26 

sec. 2 155.86 SD).  The - Jung le  Crow, House Crow, Golden O r i o l e  and 

Blackheaded O r i o l e  foraged f o r  s i m i l a r  l e n g t h s  o f  t ime  p e r  v i s i t  

( T a b l e  1 4 ) .  The common Myna and t h e  T r e e  P i e  made much s h o r t e r  

f eed ing  v i s i t s  o f  f o u r  t o  f i v e  minutes  d u r a t i o n  on l y .  

The s p e c i a l i s t s  were  s i g n i f i c a n t l y  m o r e  s u c c e s s f u l  and  h a d  

h i g h e r  success r a t e s  t h a n  t h e  o p p o r t u n i s t s  (Tab le  19; x2 = 32.6, P  < 

0.001). The Koel, Smal l  Green Barbet  and Green P igeons had over  90% 

s u c c e s s f u l  f e e d i n g  v i s i t s  (F ig.  8).  The Coppersmi th  Barbet  ach ieved 

81.08% success r a t e .  The g e n e r a l i s t s  L i k e  J u n g l e  Crow, Hourse Crow, 

Common Myna, Golden O r i o l e  and Blackheaded O r i o l e  were s u c c e s s f u l  i n  

60 t o  7 0  % o f  t h e i r  f e e d i n g  bouts.  

F o r a g i n g  a c t i v i t i e s  o f  seven s p e c i e s  o f  b i r d s  were s t u d i e d  on  

t h e  f r u i t i n g  crown o f  F .  racemosa. The Common and Grey f r o n t e d  Green 

P i g e o n s  f o r a g e d  f o r  f i f t e e n  t o  t w e n t y  m i n u t e s  a n d  t h e y  s p e n t  



Fig, 6. Mean v i s i t a t i o n  l eng ths  o f  impor tan t  b i r d  spec ies 

a t  (a)  1, auneljqgjma (b) E, tgjahala (Tenhipalam 

s i t e )  ( B i r d  codes as used i n  t a b l e )  





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

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

s l i g h t l y  s h o r t e r  and s i m i l a r  f e e d i n g  b o u t s  (Tab le  15 and F ig .  5). 

The Koe l ,  G r e e n  P i g e o n  a n d  S m a l l  G r e e n  B a r b e t  w e r e  t h e  mos t  

s u c c e s s f u l  consumer h a v i n g  o v e r  70% success r a t e s  a t  t h i s  f i g  s p e c i e s  

(F ig .  7 ) .  The Coppersmith B a r b e t  and Crows had n e a r l y  63% success 

r a t e  each. 

T a b l e  1 6  and t a b l e  19 d e s c r i b e  t h e  r e l a t i v e  v i s i t a t i o n  l e n g t h s  

and success r a t e s  o f  t e n  i m p o r t a n t  a v i a n  v i s i t o r s  a t  F. pyCjsgjmp. 

The Common Green Pigeon, Smal l  Green Barbet, Coppersmith Barbe t  and 

K o e l  h a d  more o r  l e s s  s i m i l a r  v i s i t a t i o n  L e n g t h s  L a s t i n g  t e n  t o  

t w e n t y  m inu tes  (P > 0.30). A L L  t h e s e  s p e c i a l i s t s  had s i g n i f i c a n t l y  

Longer f e e d i n g  b o u t s  t h a n  t h e  o p p o r t u n i s t s  (P 0.008, 2 - t a i l e d  Mann- 

W h i t n e y  U t e s t ) .  The Common Myna a n d  G o l d e n  O r i o l e  f o r a g e d  f o r  

average 468.07 seconds and 445.69 seconds r e s p e c t i v e l y .  The l a t t e r  

s p e n t  much L o n g e r  t i m e  p e r  v i s i t  t h a n  t h e  congener ,  B l a c k h e a d e d  

O r i o l e  (F 215.35 s e c  2 97.22 SD). The t w o  s p e c i e s  o f  c r o w s  h a d  

s i m i  Lar and s l i g h t l y  s h o r t e r  f e e d i n g  b o u t s  (P > 0.301. The Tree P i e  

f o r a g e d  f o r  s i x  t o  seven minutes .  

A t  E. rgljgiisa t h e  d i f f e r e n t i a l  v i s i t a t i o n  Lengths ( T a b l e 1 7  & 

F ig .  5) and success r a t e s  (Tab le  17, F i g .  9 )  o f  t h i r t e e n  b i r d  s p e c i e s  

were recorded.  The Blossomheaded p a r a k e e t  wh ich  f o r a g e d  f o r  about  an 



Fig ,  7. Pe rcen t  s u c c e s s f u l  b o u t s  o f  d i f f e r e n t  f r u g i v o r e s  

on (a )  rgxgmcxa (b)  f l  bgng$aCihpqjs 



Bird SpucJfts 



hour p e r  v i s i t  had t h e  Longest and s i g n i f i c a n t l y  g r e a t e r  b o u t  Length 

t h a n  o t h e r  a v i a n  v i s i t o r s  (Y 1233. 18 sec 2 1041.07 SD-P 2 0.002, 2- 

t a i l e d  Mann-Whitney U t e s t ) .  Smal l  Green Barbet  and Coppersmi th  

Ba rbe t  had s i m i l a r  (P > 0.20) b u t  moderate Lengths o f  f e e d i n g  bouts, 

o f t e n  L a s t i n g  t e n  t o  f i f t e e n  m inu tes .  Crow, Tree Pie, Common Myna, 

Golden Or io le ,  Red-whiskered Bu lbu l ,  Redvented B u l b u l  and T i c k e l l ' s  

F l o w e r p e c k e r  a l l  h a d  much s h o r t e r  f e e d i n g  b o u t s  o f  t h r e e  t o  s i x  

m inu tes  d u r a t i o n s .  There was s i g n i f i c a n t  d i f f e r e n c e  between t h e  

s p e c i a l i s t s  and t h e  o p p o r t u n i s t s  ( U = 0, P  > 0.002). 

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

c o n s i d e r a b l y  among d i f f e r e n t  b i r d  species.  The Sma l l  Green Barbe t  

and Coppersmith Ba rbe t  w i t h  o v e r  95% success r a t e s  were t h e  most 

s u c c e s s f u l  spec ies  a t  1. ygCigjis3 crop. Bo th  were r e s i d e n t s  and 

f r u i t - e a t i n g  s p e c i a l i s t s .  The s p e c i a l i s t s  L i k e  t h e  Koel, t h e  Common 

G r e e n  P i g e o n  and o p p o r t u n i s t s  s u c h  a s  t h e  G o l d e n  O r i o l e  a n d  t h e  

Common Myna a l s o  were  h i g h l y  s u c c e s s f u l  v i s i t o r s  ( F i g .  9 ) .  The 

j u n g l e  Crow, Redwhi s k e r e d  B u t b u l ,  R e d v e n t e d  B u l b u l ,  T r e e  P ie ,  

Blackheaded O r i o l e  and F lowerpecke r  had s l i g h t l y  l ower  and s i m i l a r  

numbers o f  s u c c e s s f u l  b o u t s  (P > 0.30, ch i -square  t e s t s ) .  The House 

Crow had t h e  lowest  succe.ss r a t e  (F ig .  9 1. 

The d i f f e r e n t i a l  Lengths o f  t i m e  spent  p e r  v i s i t  (Tab le  18  and 

F ig .  6) and r a t e s  o f  s u c c e s s f u l  f e e d i n g  b o u t s  (Tab le  1 9  and Fig.  9) 



Fig, 8. P e r c e n t  s u c c e s s f u l  f e e d i n g  b o u t s  o f  d i f f e r e n t  

f r u g i v o r e  s p e c i e s  o n  ( a j  f, gxaqpgreta 

(b> F, a m e l i ~ ~ j m a  (Tenh ipa lam s i t e )  



Bird Species 



o f  9 b i r d  s p e c i e s  v i s i t i n g  t h e  f r u i t i n g  crown o f  f .  r s j a h e l a  were 

es t imated.  The s p e c i a l i s t  such as s m a l l  Green Barbet ,  Coppersmith 

Barbet, Common Green Pigeon and G r e y f r o n t e d  Green P igeon  had s i m i l a r  

bout  l e n g t h s  (P > 0.30) and each o f  them spen t  up  t o  t h i r t y  t o  t h i r t y  

f i v e  minutes  p e r  b o u t .  They had s i g n i f i c a n t l y  g r e a t e r  v i s i t a t i o n  

l e n g t h s  t h a n  t h e  o p p o r t u n i s t s  (P < 0.02 M-W U t e s t ) .  The Golden 

9 r j 9 l e  f o raged  as  Long as t e n  t c  twe!ve m i n u t e s  w h ' t e - t h e  ELackheaded 

O r i o l e  and t h e  T i c k e l l ' s  F lowerpecker  spen t  f o u r  t o  f i v e  minutes  

o n l y .  The J u n g l e  Crow h a d  a  mean v i s i t a t i o n  l e n g t h  o f  220.74 

seconds. 

The F i g .  9 a n d  T a b l e  19 d e p i c t s  t h e  r e l a t i v e  p r o p o r t i o n  o f  

s u c c e s s f u l  a t t e m p t s  o f  v a r i o u s  b i r d  s p e c i e s  a t  F. tsjahala. The 

Smal l  Green B a r b e t  and t h e  f r u i t  P igeons w i t h  o v e r  95% o f  s u c c e s s f u l  

f e e d i n g  v i s i t s  were t h e  most s u c c e s s f u l  spec ies .  The Koe l  had o n l y  

86% success r a t e  a t  t h i s  f i g .  The Golden O r i o l e  was s u c c e s s f u l  i n  

90% o f  f e e d i n g  b o u t s .  The Blackheaded o r i o l e  and T i c k e l l ' s  Flower- 

pecker ach ieved  78.94% and 82.76% success r a t e s  r e s p e c t i v e l y  w h i l e  

t h e  Jung le  Crow r e g i s t e r e d  a  Low 56.25% success  r a t e .  

Feeding Rate 

The number  o f  f i g s  e a t e n  p e r  m i n u t e  v a r i e d  c o n s i d e r a b l y  i n  

d i f f e r e n t  a v i a n  f r u g i v o r e s .  B i r d s  l i k e  t h e  s m a l l  Green Barbet  and 



Fig, 9. Success r a t e s  o f  feeding bouts o f  d i f f e r e n t  b i r d  

species a t  El t-g-igji~a and E, tsjahgla. 



Bi rd  Species 



t h e  K o e l  o f t e n  swa!Lowed f i g s  whole o r  a f t e r  a  b r i e f  m a n i p u l a t i o n  by 

b i l l .  O the rs  L i k e  Gi-een P igeon o r  Pa rakee ts  had a  p iece-meat d i e t .  

The r e l a t i v e  f i g  consumpt ion r a t e s  o f  f o u r t e e n  s p e c i e s  o f  b i r d s  

e a t i n g  F. bgpgha lens i s  c rop  were e s t i m a t e d  and a r e  as g i v e n  i n  Table 

13. The Sma l l  Green ba rbe t  and t h e  Koe l  had s i m i l a r  (U = 947; P  > 

0.50; Mann-Whitney U  t e s t )  b u t  s i g n i f i c a n t l y  g r e a t e r  f e e d i n g  r a t e s  

t h a n  o t h e r  b i r d  s p e c i e s  (P < 0 .002) .  The Common G r e e n  Pigeon,  

i 

Coppersmith Barbet, Jung le  Crow, House Crow, Golden O r i o l e ,  Common 

Myna, and T ree  P i e  had r e l a t i v e l y  Lower and s i m i l a r  r a t e s  o f  f e e d i n g  

( T a b l e  13; P  > 0 .30 ) .  The B lossomheaded  P a r a k e e t ,  R o s e r i n g e d  

Parakeet, Blackheaded Or io le ,  Grey headed Myna, and L a r g e  I n d i a n  

Cuckoo S h r i k e  a t e  t h e  Large s i z e d  f i g s  o f  E. benqhaCgpsjs o n l y  v e r y  

s l o w l y  (Tab le  13). 

A t  E. exaseeyata, t h e  r e l a t i v e  f e e d i n g  r a t e s  were e s t i m a t e d  i n  

r e s p e c t  o f  e l e v e n  b i r d  spec ies  (Tab le  14) .  The K o e l  and S m a l l  Green 

Barbe t  had s i m i l a r  f e e d i n g  r a t e s  (7 0.57 +_ 0.42 ;iT0.51 +_ 0.34 f i g s  

p e r  m i n u t e  r e s p e c t i v e l y ) .  They however, had s i g n i f i c a n t l y  g r e a t e r  

f e e d i n g  r a t e s  t h a n  o t h e r  a v i a n  f r u g i v o r e s .  (P < 0.002; Mann-Whitney 

U  t e s t ) .  The common and t h e  G r e y f r o n t e d  Green P igeons  consumed these 

f i g s  a t  an a lmost  equa l  r a t e  (Tab le  14) .  The Coppersmi th  Barbet  (T 

0.19 + 0.13 f i g s l m i n . )  was much s lower  t h a n  t h e  S m a l l  Green Barbet .  

S i m i l a r  and Lower f e e d i n g  r a t e s  were obse rved  i n  J u n g l e  crow, House 



Crow, Common Myna, Golden Or io le ,  B lackheaded O r i o l e  and T ree  P i e  

( T a b l e  14). The B l a c k  headed O r i o l e  h a v i n g  an  ave rage  consumption 

r a t e  o f  0.13 f i g s  p e r  m i n u t e  was t h e  s l o w e s t  f o r a g i n g  spec ies  i n  t h e  

p r e s e n t  study. 

The F. racemosa f i g s  a r e  r e l a t i v e l y  l a r g e  i n  s i z e  and a r e  e a s i l y  

d r o p p e d  as  t h e  b i r d s  p e c k e d  a t  them. So t h e  a v i a n  f r u g i v o r e s  

r e q u i r e d  g r e a t e r  e f f o r t s  and h a n d l i n g  t i m e  a t  t h i s  f i g .  The Koel  

consumed up t o  f i v e  f i g s  i n  a  v i s i t  and was t h e  f a s t e s t  consumer (Z 

0.37 + 0.33 f i g l m i n . ) .  The Smal l  Green B a r b e t  a l s o  h a d  a  r e l a t i v e l y  

h i g h e r  consumption r a t e  Cjl 0.35 _+ 0.43 f i g s l m i n u t e . ) .  Green Pigeons, 

Crows and Coppersmith B a r b e t  had s l i g h t l y  l o w e r  and s i m i l a r  f e e d i n g  

r a t e s  (Tab le  15; P > 0.30 Mann-Whitney U  t e s t ) .  

Tab le  16 d e s c r i b e s  t h e  average f e e d i n g  r a t e s  o f  t e n  f r u g i v o r e  

s p e c i e s  on r. gmeijssima. The K o e l  and t h e  Common Green P igeon  had 

- 
g r e a t e r  (T 1.31 +_ 1.26; x 1.25 +_ 0.79 f i g s / m i n .  r e s p e c t i v e l y )  and 

s i m i l a r  f e e d i n g  r a t e s  (P > 0.50, Mann-Whitney U t e s t ) .  The Smal l  

Green Barbe t  d i f f e r e d  s i g n i f i c a n t l y  f r o m  Coppersmi th  Barbet  i n  t h e  

r a t e  o f  f e e d i n g  (U = 959; P < 0.05, 2 t a i l e d  Mann-Whitney U t e s t ) .  

The Golden O r i o l e  and t h e  Common Myna consumed an average 0.66 and 

0.57 f i g s / m i n u t e  r e p e c t i v e l y  w h i l e  t h e  B lackheaded O r i o l e  and t h e  

J u n g l e  Crow had s l i g h t l y  Lower f e e d i n g  r a t e s  (Tab le  16 ) .  The House 

Crow and t h e  Tree p i e  had a lmost  e q u a l  r a t e s  o f  consumpt ion (T 0.4U 2 

0.34; Y 0.43 +_ 0.34 f i g l m i n .  r e s p e c t i v e l y ) .  The s p e c i a l i s t s  had 



s i g n i f i c a n t l y  h i g h e r  f e e d i n g  r a t e s  t h a n  t h e  o p o r t u n i s t s  (P < 0.001, 2  

t a i  Led M-W U t e s t ) .  

A t  1. f g l j g i g s g  t h e  average f e e d i n g  r a t e s  o f  t h i r t e e n  spec ies  o f  

b i r d s  were compared (Tab le  17). The Koel, Common Green Pigeon, Smal l  

Green Barbet ,  Coppersmith Barbet  etc;  swa l lowed these  f i g s  whole. 

They were v e r y  f a s t  e a t i n g  and had s i m i l a r  r a t e s  o f  f e e d i n g  (P > 

0.30). The Common Myna, Golden O r i o l e ,  and Blackheaded O r i o l e  had 

s l i g h t l y  Lower and s i m i l a r  f e e d i n g  r a t e s  (Tab le  17). The J u n g l e  crow 

and House crow were a l s o  r a t h e r  s low e a t i n g  w i t h  an average 0.57 and 

0.56 f i g s  consumed p e r  m i n u t e  r e s p e c t i v e l y .  The R e d v e n t e d  and  

R e d w h i s k e r e d  B u l b u l  a t e  a v e r a g e  0.79 a n d  0.74 f i g s  p e r  m i n u t e  

r e s p e c t  i v e l y .  

The f e e d i n g  r a t e s  o f  n i n e  i m p o r t a n t  av. ian v i s i t o r s  a t  1. 

t s i a h e l a  c r o p  were cons ide red  in t h e  p r e s e n t  s tudy  (Tab le  18). The -------- 
f r u i t  p i g e o n s  and t h e  Smal l  Green Barbe t  had h i g h e r  and s i m i l a r  r a t e s  

o f  f e e d i n g  (P > 0.30; 2  t a i l e d  Mann-Whitney U t e s t ) .  The coppersmi th  

Ba rbe t  a t e  a  mean 2.23 f i g s  pe r  minute .  These f o u r  s p e c i a l i s t s  were 

s i g n i f i c a n t l y  f a s t e r  consumers t h a n  o t h e r s  (P < 0.01). The K o e l  a t e  

an average 1.81 f i g s  p e r  minute.  The Golden O r i o l e  consumed a  more 

o r  Less s i m i l a r  number o f  f i g s  p e r  m i n u t e  as t h a t  o f  K o e l  (Tab le  18). 

The mean f e e d i n g  r a t e s  were  s i m i  t a r  f o r  B l a c k h e a d e d  O r i o l e  and  

T i c k e l l ' s  F lowerpecker  (P > 0.30). The J u n g l e  Crow which  a t e  an 



Fig, 10. F r u i t  removal -ates o f  i m p o r t a n t  a v i a n  f r u g i v a r e s  on  

F. benahalensss F  exaseera ta  F. ampl iss ima and -- ,,,r,,,,--,l ,: ,,,, --,,I ,, 

F. 2212hela. ,, 
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average 0.41 f i g s  p e r  m i n u t e  was t h e  s lowes t  o f  n i n e  s p e c i e s  s t u d i e d  

( T a b l e  19) .  

Fruit Removal Ra te  

The f r u i t  remova l  r a t e  by a  b i r d  spec ies  ie;  t h e  number o f  f i g s  

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

measure o f  i n t e r a c t i o n  between t h e  f r u i g i v o r e  a n d  t h e  f r u i t i n g  p l a n t  

spec ies .  I t  i s  e s t i m a t e d  as  t h e  p r o d u c t  of means o f  group s ize,  

v i s i t a t i o n  ra tes ,  v i s i t a t i o n  Length and f e e d i n g  r a t e s .  No e s t i m a t e  

was made o f  t h e  amount o f  f i g s  dropped e i t h e r  v i a  d i s t u r b a n c e  by 

f o r a g e r s  o r  i n  winds. 

The d i f f e r e n t i a l  r a t e s  o f  f r u i t  removal  a t  F. benghaLhnsjs i n  

r e s p e c t  o f  f o u r t e e n  d i f f e r e n t  b i r d  spec ies  were d e t e r m i n e d  (Tab le  

13). The Sma l l  Green b a r b e t  i n  Sma l l  groups had  e a t e n  t h e  g r e a t e s t  

n u m b e r  o f  f i g s  p e r  h o u r  (x 1 0 9 . 4 6  f i g s l h o u r ) .  I t  d i f f e r e d  
and 

s i g n i f i c a n t l y  f r om Coppersmi th  Ba rbe t  (x2  = 13.14, P < 0.001).,Koel 

2 
( X  46.26, P  < 0.001) and Common Green P igeon (x2  = 4.60; P < 0.05). 

Coppersmi th  Ba rbe t  and Green p i g e o n  had s i m i l a r  remova l  r a t e s  (P > 

0.30) b u t  b o t h  had consumed s i g n i f i c a n t l y  g r e a t e r  number o f  f i g s  p e r  

hour  t h a n  t h e  Koe l  (P > 0.001, ch i -square  t e s t ) .  The Blossom headed 

and Rose- r inged p a r a k e e t s  were  l e s s  f r e q u e n t  and s l o w  e a t e r s  and t h u s  

c o u l d  h a r v e s t  o n l y  a  few f i g s  (3.50 and 2.39 f i g s / h o u r  r e s p e c t i v e l y ) .  



The o p p o r t u n i s t s  g e n e r a l l y  showed a  l ower  r a t e  o f  f r u i t  removal 

( F i g  10) .  They p e r f o r m e d  r e l a t i v e l y  s h o r t e r  v i s i t s  and fewer  number 

of v i s i t s  p e r  hour.  The Jung le  Crow and t h e  Grey-headed Myna which 

fo raged i n  l a r g e r  numbers had removed 22.44, and 27.02 f i g s  p e r  hour  

r e s p e c t i v e l y .  The House Crow removed a  l e s s e r  number o f  f i g s  t h a n  

t h e  Jung le  Crow ( F i g .  10). The Common Myna removed 'a s i m i l a r  number 

o f  f i g s  as  t h e  House Crow ( P > 0.30) .  The G o l d e n  O r i o l e  a t e  a n  

average 4.98 f i g s  p e r  hou r  w h i l e  t h e  Large I n d i a n  Cuckoo S h r i k e  and 

t h e  B l a c k h e a d e d  O r i o l e  h a d  t h e  l o w e s t  f r u i t  r e m o v a l  r a t e s  ( > 1 

f i g s / h o u r )  among t h e  f o u r t e e n  spec ies  o f  b i r d s  s t u d i e d .  

A t  E. gxazegreia t h e  f r u i t  removal r a t e s  o f  e l e v e n  i m p o r t a n t  

a v i a n  f r u g i v o r e s  w e r e  e s t i m a t e d  ( T a b l e  1 4 ) .  The  h i g h e s t  f r u i t  

removal  r a t e  was obse rved  i n  Koe l  (5T 45.50 f i g s / h o u r > .  The Common 

Green Pigeon, G r e y f r o n t e d  Green Pigeon and Smal l  Green Barbe t  had 

more o r  l e s s  s i m i l a r  r a t e s  o f  removal  (P > 0.30). The l owes t  f r u i t  

r e m o v a l  r a t e  among t h e  s p e c i a l i s t s  was f o u n d  i n  t h e  C o p p e r s m i t h  

Barbet  (F ig .  10) .  The s p e c i a l i s t s  removed about  93.87% o f  t o t a l  f i g s  

consumed i n  an hour  b y  t h e  a v i a n  assemblage. There was s i g n i f i c a n t  

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

o p p o r t u n i s t s  ( x2  = 91.50,P < 0.001).  The G o l d e n  O r i o l e  a n d  t h e  

J u n g l e  Crow w h i c h  a t e  a v e r a g e  2.91 a n d  1.15 f i g s / h o u r  w e r e  t h e  

prominent  o p p o r t u n i s t s  (Tab le  14) .  The Common Myna, Blackheaded 

Or io le ,  House Crow and Tree Pie, each o f  wh ich  removed o n l y  a  low 



average o f  l e s s  t h a n  one f i g  i n  an  h o u r  o f  obse rva t i on ,  were found t o  

b e  v e r y  i n s i g n i f i c a n t  v i s i t o r s  a t  E. w a g e e r a t a .  

T a b l e  15  a n d  f i g u r e  7 d e s c r i b e  b i r d s  a t  F. yacemosa. The 

remova l  r a t e s  were g e n e r a l l y  low i n  a l l  t h e  s p e c i e s  observed. The 

K o e l  and t h e  Common Green P igeon  removed average 5.44 and 5.43 f i g s  

p e r  h o u r  r e s p e c t i v e l y .  The S m a l l  Green B a r b e t  h a r v e s t e d  an average 

3.84 f i g s l h o u r . ,  w h i l e  i t s  c o n g e n e r i c  s p e c i e s ,  t h e  C o p p e r s m i t h  

B a r b e t  a t e  an average 0.12 f i g s  o n l y  i n  an hour  o f  o b s e r v a t i o n .  The 

r a t e  8 f i g  removal  b y  t h e  J u n g l e  Crow and t h e  House Crow was 2.85 

and 2.66 r e s p e c t i v e l y .  

A t  F. ameCjssjma t h e  common G r e e n  P i g e o n  (1. p$gehjcoeteya) 

r e m o v e d  s i g n i f i c a n t l y  g r e a t e r  number  o f  f i g s  p e r  h o u r  (7 315  

f i g s / h o u r ,  P  < 0.001, ch i - squa re  t e s t ) .  The Smal l  Green Barbet  (M. 

v i r d i s )  and t h e  Coppersmith B a r b e t  (M. tttgmgcge$aha) consumed mean ------ 
number o f  192.30 and 176.21 f i g s l h o u r  r e s p e c t i v e l y  w h i l e  t h e  KoeL (g. 

sco loeacea)  h a d . a  s l i g h t l y  Lower r a t e  o f  f r u i t  remova l  (Tab le  16) .  ----- ---- 
These f o u r  s p e c i a l i s t s  accounted f o r  o v e r  85% o f  t o t a l  f i g s  removed 

b y  t e n  s p e c i e s  o f  b i r d s  i n  t h e  p r e s e n t  s t u d y .  Among t h e  

o p p o r t u n i s t s ,  t h e  Common Myna . t y j s i j g )  removed s i g n i f i c a n t t y  

g r e a t e r  number o f  f i g s  p e r  hour  o f  o b s e r v a t i o n  (3  75.53 f i g l h r .  P < 

0.001) f o l t o w e d  by t h e  Golden O r i o l e  (0. CIL~I~;~; t a b l e  16) .  The 

J u n g l e  Crow (5. rnacynrhyhcns) had  s i g n i f i c a n t  Ly h i g h e r  removal r a t e  

t h a n  t h e  House Crow (5. s ~ l g g d e m s )  x L  = 12.36; P  < 0.001). Tree P i e  



(D. mgabunda) and Blackheaded O r i o l e  (0. xanthornus)  a l s o  had much 

Lower r a t e s  o f  r e m o v a l  ( F i g .  1 0 )  a n d  w e r e  r a t h e r  i n s i g n i f i c a n t  

d i s p e r s e r s  o f  F. pmpCi l l jmg  seeds. 

The r e l a t i v e  f r u i t  removal r a t e s  o f  t h i r t e e n  spec ies  o f  b i r d s  

u t i l i s i n g  1. w i i g j g s a  c r o p s  w e r e  e s t i m a t e d  ( T a b l e  17, F i g .  

11).  The group o f  Common Green P igeon which  a t e  an average 401 f i g s  

p e r  h o u r  had t h e  h i g h e s t  f r u i t  removal r a t e .  The Sma l l  Green Barbet  

and t h e  Coppersmith ba rbe t  a l s o  removed a  g r e a t e r  p r o p o r t i o n  o f  f i g s  

i n  a n  h o u r  o f  o b s e r v a t i o n  (I' 3 9 0 . 8 9  a n d  7 2 9 5 . 5 7  f i g s l h o u r  

r e s p e c t i v e l y ) .  The KoeL w i t h  a  mean g roup  s i z e  o f  2.91 b i r d s  a t  t h i s  
f . i gs /hou r  

f i g  removed  a n  e s t i m a t e d  116.80, ' .!.. These  f o u r  s p e c i a l i s e d  

f r u g i v o r e s  t o g e t h e r  ha rves ted  82.74% o f  t h e  t o t a l  c rop  removed b y  

a v i a n  v i s i t o r s  i n  an h o u r  o f  o b s e r v a t i o n .  The B lossom-headed 

Parakeet  w i t h  a  low and mean f r u i t  removal  r a t e  o f  9.36 f i g s l h o u r  was 

Least  i m p o r t a n t  o f  t h e  Seven s p e c i a l i s t s  dependent on E. r e l i g j g ~ a  

c r o p .  Red-ven ted  B u t b u l  (P. c g f e y )  a n d  R e d w h i s k e r e d  B u l b u l  (P. 

j g c g g y s )  h a d  s l i g h t l y  h i g h e r  f r u i t  r e m o v a l  r a t e  t h a n  P a r a k e e t s  

(F ig .  11 1. 

Among t h e  o p p o r t u n i s t s  t h e  Golden O r i o l e  and t h e  Common Myna 

were t h e  most prominent  f i g  consumers wh ich  removed an e s t i m a t e d  

91.69 and 82.23 f i g s / h o u r  r e s p e c t i v e l y .  The Jung le  Crow, House Crow 

and T ree  P i e  had much Lower and s i m i l a r  removal  r a t e  (Tab le  17). The 



Fig. 11, F r u i t  removal  r a t e s  o f  i m p o r t a n t  b i r d  spec ies  

a t t e n d i n g  ( A >  EI mcgmgsa, (B) t, rgiigjija 
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Blackheaded O r i o l e  w i t h  a  mean removal, r a t e  o f  6.53 f i g s / h o u r  was t h e  

Least i m p o r t a n t  o f  t h e  t h i r t e e n  b i r d  s p e c i e s  s t u d i e d  on E. wClgjisa 

(F ig .  11  1. 

T a ~ l e  1 8  g i v e s  t h e  d i f f e r e n t i a l  f r u i t  r e m o v a l  r a t e s  o f  n i n e  

a v i a n  f r u g i v o r e s  a t  E. t s j a h e t a .  The s p e c i a l i s t s  such as SmaLL Green 

Barbet, Coppersmi th  Barbet ,  Common Green Pigeon, Grey - f ron ted  Green 

F igeon  and KoeL r o g e t h e r  c o n t r i b u t e d  t o r  t h e  remova l  o f  over 90% o f  

t o t a l  f i g s  p e r  hour .  They were t h e  most i m p o r t a n t  consumers a t  t h i s  

f i g .  Sma l l  Green B a r b e t s  h a r v e s t e d  t h e  maximum number o f  f i g s  i n  an 

hour  (651.61 f i g s  I .  Copper Smi th  Ba rbe t  and G r e y f r o n t e d  Green 

P igeon had s i m i l a r  r a t e s  o f  remova l  ( T a b l e  181. The La t te r ,  however 

removed much La rge r  number o f  f i g s  t h a n  i t s  congener, t h e  common 

Green P igeon  (530.87 and 250. 76 f i g s / h o u r  r e s p e c t i v e l y ) .  The KoeL 

removed on  average 110.70 f i g s  i n  an hour  o f  o b s e r v a t i o n .  

The GoLden OioLe had t h e  g r e a t e s t  f r u i t  r emova l  r a t e  among t h e  

o p p o r t u n i s t s  (F ig .  10 ) .  The T i c k e l l ' s  F towerpecker  and Blackheaded 

O r i o l e  a t e  1 3 . 6 8  f i g s  a n d  4.67 f i g s  p e r  h o u r  r e s p e c t i v e l y .  The 

Jung le  Crow had t h e  Lowest remova l  r a t e  among t h e  n i n e  spec ies  o f  

b i r d s  s t u d i e d  ( F i g .  10  1. 



Plate  13. fjcys gxgseergta f r u i t i n g  crown 

a. Koel  mandibu la t ing a r i p e  f i g .  

b. Golden O r i o l e  a t  f eed ing  a c t i v i t y .  



PLATE 13 



B, V y t h i r i  S i t e  

Frequency o f  occurrence 

S e v e n t e e n  s p e c i e s  o f  b i r d s  w e r e  o b s e r v e d  f e e d i n g  o n  E. 

exaspera ta  crop. Observat ions  were conducted f o r  a  t o t a l  o f  108 ---- ----- 
hours  on t w e l v e  d i f f e r e n t  t r e e s  i n  t h i s  a rea.  The a v i a n  f r u g i v o r e s  

a t t e n d i n g  t h i s  f i g  compr ised t e n  s ~ e c i a l i  s t s  and seven o p p o r t u n i s t s  

( T a b l e  11) .  S i x t y  s i x  b i r d  a c t i v i t y  censuses were c a r r i e d  o u t  d u r i n g  

t h e  s t u d y  p e r i o d  between December 1990 and December 1992. 

The f r e q u e n c i e s  o f  o c c u r e n c e  o f  f o u r t e e n  b i r d  s p e c i e s  w e r e  

s t u d i e d  (Tab le  20). The s p e c i a l i s t s ,  f r u i t  p igeon  1. p m p a d a r a  and 

b a r b e t  M_ _v_i_r_cii~ a n d  M .  ~ g b r j c a p j L C a  w e r e  o b s e r v e d  much  m o r e  

f r e q u e n t l y  t h a n  o the rs .  They o c c u r r e d  i n  36, 40 and 35 censuses 

r e s p e c t i v e l y .  The Xornb iLL  I. g f i s g g s  was p r e s e n t  i n  14, t h e  

I m p e r i a l  P igeon D. bsdja and t h e  Pa rakee t  P. colyniboides i n  1 0  o f  66  

c e n s u s e s .  The B l a c k  B i r d  (1. h a 6  15 5 %  a t t e n d 3 n c e  !ID - 

censuses).  The Redwhiskered B u l b u l  ( f .  J o c g s ~ s )  a l s o  had a  h i g h  -------- 
f requency  o f  occur rence (40.91%). The W h i t e  Eye (Z. padpebrosa) was 

obse rved  i n  24.24% o f  censuses w h i l e  o t h e r  o p p o r t u n i s t s  H i l l  Myna (G. 

r e l i g i o s a l ,  B l u e  B i r d  (1. pgeCda) O r i o l e  (0. o r i o l u s )  and s p e c i a l i s t s  ---- ---- 
such as B l a c k  B u l b u l  (t j. madagasca r igns j s )  Yel lowbrowed B u l b u l  (H. 

i n d i c u s )  had much Lower and s i m i l a r  f r e q u e n c i e s  o f  occur rence (Tab le  ------- 
20). The th rushes  2. c i t r i n a ,  Pj. s o t i t a ~ i g s  and L o r i k e e t  L o r i c u l g ~  

y e r n a C i s  were r a r e l y  seen v i s i t n g  t h i s  f i g .  



A t  t h e  f r u t i n g  c r o w n  o f  F i c u s  nerygsa t h e  a v i a n  f r u g i v o r e  

a c t i v i t y  was m o n i t o r e d  f o r  a  t o t a l  o f  84 hours. E i g h t  d i f f e r e n t  

t r e e s  o f  t h i s  spec ies  were observed and a l t o g e t h e r  S i x t y  two b i r d  

a c t i v i t y  censuses were undertaken.  Four teen  d i f f e r e n t  s p e c i e s  o f  

b i r d s  fo raged  on  t h i s  f i g .  They i n c l u d e d  n i n e  s p e c i a l i s t s  and f i v e  

o p p o r t u n i s t s .  

The Smal l  Green Barbet  hav ing  a  f requency  o f  occu r rence  57.74% 

(42 censuses) was t h e  commonest v i s i t o r  a t  t h i s  f i g  species.  I t  was 

s i g n i f i c a n t l y  more f r e q u e n t  t h a n  t h e  Grey f  r o n t e d  Green P igeon which  

o c c u r r e d  i n  29 censuses ( x 2  3.84, P  = 0.05). The Crimsonthr.oatt2d 

B a r b e t  w i t h  an a t tendance  o f  62.90% (39 censuses was a l s o  a  common 
,I 

v i s i t o r ,  a t  F . - n _ g r y q s a .  The M a l a b a r  G r e y  H o r n b i l l ,  B l u e w i n g e d  

P a r a k e e t ,  B l a c k  B u l b u l  and  R e d w h i s k e r e d  B u l b u l  h a d  s i m i l a r  a n d  

r e l a t i v e l y  Low f r e q u e n c i e s  o f  occu r rence  (Tab le  20). The I m p e r i a l  

P igeon  and B l a c k  B i r d  were observed i n  8  each and t h e  B l u e r o c k  Thrush 

i n  6  censuses r e s p e c t i v e l y .  The Ye l lowbrowed Bulbul ,  W h i t e t h r o a t e d '  

Ground Thrush were found i n  Less t h a n  1 0  % o f  o b s e r v a t i o n s  o n l y .  

The a v i a n  assemblage a t  1. b g d d o ~ g j  f r u i t i n g  crown c o n s i s t e d  o f  

S i x t e e n  species.  Twenty two d i f f e r e n t  t r e e s  o f  t h i s  f i g  s p e c i e s  were 

s u r v e i l l e d  f o r  a p p r o x i m a t e l y  126 hours. One hundred and t w e n t y  b i r d  

c e n s u s e s  were  c a r r i e d  o u t  d u r i n g  t h i s  s t u d y .  Mos t  o f  t h e  a v i a n  

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

s p e c i a l i s t s  and f i v e  o p p o r t u n i s t s  a t t e n d i n g  t o  t h i s  c rop  (Tab le  111. 



TABLE 20. Comparative frequencies of  occurrence of  important avian frugivores on various f r u i t i n g  Ejkys species i n  the Vythir i  Site. 

Data a r e  percentages o f  observa t ions .  Data i n  paren theses  (1) t o t a l  number o f  b i r d  a c t i v i t y  censuses (2)  Number o f  occurrence 
o f  each b i r d  species. B i r d  spec ies  w i t h  below 5% o b s e r v a t i o n s  were n o t  cons idered) .  

S L .  
No. 

B i r d  Taxon F. i s i s h e l a  f, injcyncarea -- -- F -  amelissi!!~ -- F. ---------- exasoera ta  -- F. ------- nervosa F .  beddomei 
(89 )r--- -- -------- 

(66)'  (112) (66) (62) (120) 

1, epmeadora 

D. b a d i a  -- ----- 
I: g r i s e u s  

MI v i r d i s  

M, r u b r i c a e i l l a  
P. co lumboides -- ----------- 
1: merula 

i o ~ o s u s  
H. madagascar iens is  -- ---- ----------- 
H. i n d i c u s  -- ------- 
G, r e l i g i o s a  

CL ar io lus  
I .  eue lLa  -- ----- 
2, ealeebr:-osa. 
- D. - n r r t h r a r h r n c h o s  

Dr concolor 
bl, qpCitdriys 

Z .  c i t r i n a  -- ------- 
Phrlloscoeus t r p c h i l o i d e s  

Carpodacus e y y l h y j n y s  --- ------ 



The d i f f e r e n t i a l  f r e q u e n c i e s  o f  o c c u r r e n c e  o f  t w e l v e  b i r d  

s p e c i e s  were e s t i m a t e d  i n  t h e  p r e s e n t  s tudy.  The ~ r u i t  P igeon  and 

b a r b e t s  were more commonly seen v i s i t i n g  t h i s  f i g  species.  The Green 

P i g e o n  (1. egmpadpra)  h a d  t h e  h i g h e s t  f r e q u e n c y  o f  o c c u r r e n c e  

(58.33%). I t  d i f f e r e d  s i g n i f i c a n t l y  f r om o t h e r  spec ies  o f  b i r d s  (P < 

0.001, Chi-square t e s t ) .  The S m a l l  Green Barbe t  and C r i m s o n t h r o a t e d  

B a r b e t  w e r e  p r e s e n t  i n  5 7  ( 4 7 . 5 0 % )  a n d  5 6  ( 4 6 . 6 7 % )  c e n s u s e s  

r e s p e c t i v e l y .  The Larger  f r u g i v o r e s  l i k e  t h e  I m p e r i a l  P igeon  and t h e  

M a l a b a r  Grey  H o r n b i l l  h a d  r e l a t i v e l y  Lower a t t e n d a n c e s  (25.83%, 

27.50% r e s p e c t i v e l y ) .  The B lue-winged Parakeet, B lack  B i r d  and H i  1 L 

Myna had almost  s i m i l a r  f r e q u e n c i e s  o f  occu r rence  (Tab le  20, P  < 0.01 

c h i ~ s q u a r e  t e s t ) .  The B l a c k  B u l b u l  and Yel lowbrowed B u l b u l  were 

p r e s e n t  i n  14  and 12 censuses r e s p e c t i v e l y  a t  t h i s  f i g  c rop.  The 

Golden O r i o l e  and t h e  B l u e  B i r d  had much Lower a t tendances ( T a b l e  

201. The Rose F inch  (carpodachus wythyjn!s>', and t h e  B l u e  Rock ----------- 
Thrush ( M g g l j c g l a  s g ~ j ~ a r i u s l  were r a r e l y  observed v i s i t i n g  t h i s  f i g .  

Tab le  11  d e s c r i b e s  t h e  a v i a n  v i s i t o r s  a t  1. ampl iss ima.  The 

f o r a g i n g  a c t i v i t y  o f  a v i a n  f r u g i v o r e s  was s t u d i e d  f o r  a p p r o x i m a t e l y  

1 4 0  h o u r s  d u r i n g  1990-1992 p e r i o d .  One h u n d r e d  a n d  t w e l v e  b i r d  

a c t i v i t y  censuses were c a r r i e d  o u t  o n  e i g h t e e n  t r e e s  o f  t h i s  

spec ies .  Twenty two s p e c i e s  o f  b i r d s  u t i l i s e d  t h e  crop. The re  were 

t e n  s p e c i a l i s t s  and t w e l v e  o p p o r t u n i s t s .  The l o r i k e e t  and Rose F i n c h  

were r a r e  v i s i t o r s .  



The r e l a t i v e  f r e q u e n c i e s  o f  occu r rence  o f  f i f t e e n  i m p o r t a n t  b i r d  

spec ies  were accounted i n  t h i s  s t u d y  ( T a b l e  20). Sma l l  Green B a r b e t  

and Cr imson th roa ted  B a r b e t  were commoner v i s i t o r s  h a v i n g  abou t  65 t o  

75 % at tendance.  The B luewinged Parakeet  had 41.57% a t t e n d a n c e  w h i l e  

t h e  I m p e r i a l  P igeon ,  M a l a b a r  G r e y  H o r n b i l l  a n d  B l a c k  B i r d  w e r e  - 
s l i g h t l y  Less f r e q u e n t  a t  E. agpCjskjm2 ( T a b l e  20). The B l a c k  B u l b u l  

(46 .43%) had  s i g n i f i c a n t l y  g r e a t e r  a t t e n d a n c e  t h a n  e i t h e r  t h e  

R e d w h i s k e r e d  B u l b u l  ( x 2  = 10.10, P  < 0.01)  a n d  t h e  Y e l l o w b r o w e d  

B u l b u l  (x2  = 7.90, P < 0.01). The H i l l  Myna w i t h  an a t t e n d a n c e  o f  

37.50% (42 censuses) was t h e  most f r e q u e n t  o p p o r t u n i s t s .  The B l u e  

B i r d ,  W h i t e  Eye, G o l d e n  O r i o l e  a n d  F l o w e r p e c k e r  (Djcagim) h a d  

r e l a t i v e l y  Lower and s i m i l a r  a t t endances  (Tab le  20). 

Tab le  11  shows v a r i o u s  b i r d  s p e c i e s  u t i l i s i n g  t h e  c r o p  o f  E. 

microcarea.  The a v i a n  f o r a g i n g  a c t i v i t y  a t  t h i s  f i g  s p e c i e s  were 

s t u d i e d  f o r  a p p r o x i m a t e l y  117 hou rs  d u r i n g  t h e  s t u d y  p e r i o d .  S i x t e e n  

d i f f e r e n t  a v i a n  f r u g i v o r e s  a t e  t h i s  f i g .  T h e r e  w e r e  e i g h t  

s p e c i a l i s t s  a n d  e i g h t  o p p o r t u n i s t s .  A t o t a l  o f  S i x t y  S i x  b i r d  

a c t i v i t y  censuses were conducted on  t w e l v e  d i f f e r e n t  t r e e s  i n  t h i s  

area. 

The f r e q u e n c i e s o f  o c c u r r e n c e  o f  t w e l v e  b i  r d  s p e c i e s  w e r e  

e s t i m a t e d  (Tab le  20). The most f r e q u e n t l y  o c c u r i n g  f r u g i v o r e s  were 

t h e  Smal l  Green Barbe t  and t h e  Cr imson- th roa ted  Ba rbe t  (35 and 39 



ctnsuses r e s p e c t i v e l y ) .  They d i f f e r e d  s i g n i f i c a n t  Ly f rom a l l  o t h e r  

av ian  v i s i t o r s  a t  E. plicygcgcpg. (x2  32.92 P < 0.001). The Grey 

f r o n t e d  Green P igeon was p resen t  i n  21 o f  66 censuses (31.62%) and 

the  B lack  B i r d  i n  16 censuses (24.24%). The BLack B u l b u l  had 39.39% 

aytendance (26 censuses). The H i  L L Myna, B l u e  B i rd ,  YeL Low. browed 

BuLbuL, Whi te Eye, Red-whiskered BulbuL and Ftowerpeckers had s i m i l a r  

v i s i t a t i o n  p a t t e r n s  (Table 20).  

Av ian f o r a g i n g  a c t i v i t i e s  were observed on t h i r t e e n  d i f f e r e n t  

t r e e s  o f  F. t~jahaCa i n  t h e  v a t a p p a r a  s t u d y  a r e a .  The a v i a n  

assemblage a t t e n d i n g  f i g  c rops comprised s i x t e e n  spec ies  o f  b i r d s .  

M o n i t o r i n g  was c a r r i e d  o u t  f o r  a p p r o x i m a t e l y  103  h o u r s  b e t w e e n  

Dscember 1990 and December 1992. The g u i  Ld o f  f r u g i v o r e s  i n c l u d e d  

seven s p e c i a l i s t s  and n i n e  o p p o r t u n i s t s .  A l t o g e t h e r  e i g h t y  n i n e  b i r d  

a c t i v i t y  censuses were under taken d u r i n g  t h i s  p e r i o d .  

T h ?  SIT?!! G r e e ~  P a p h e t  and  t h e  C r i v s o n t h r o a t e d  B z r h ~ t  !.!ere 

present  i n  45 (50.56%) and 52 (58.43%) censuses r e s p e c t i v e l y .  Both  

had s i g n i f i c a n t l y  g r e a t e r  f r e q u e n c i e s  o f  o c c u r r e n c e  t h a n  t h e  

Grey f ron ted  Green P igeon (x2 = 8.87, P < 0.01; x2 = 13.66, P < 0.001 

r e s p e c t i v e l y ) .  The B lack  B u l b u l  w i t h  a f requency  o f  occurrence43.82% 

a l s o  d i f f e r e d  s i g n i f i c a n t l y  f rom t h e  Green P igeon (24.72% at tendance 

2 = x ,  4.74, P < 0.05). The Redwhiskered BulbuL, Golden Or io le ,  H i l l  

Myna, Whi te eye, B l u e  Rock Thrush and N i  L g i r i  F lowerpecker had more 

o r  Less s i m i  Lar f r e q u e n c i e s  o f  occur rence ( n e a r l y  20%). The B lack  



b i r d  and T i c k e l l ' s  F lowerpecker  had much Lower a t t e n d a n c e  a t  t h i s  f i g  

d u r i n g  t h i s  s tudy  ( T a b l e  20). 

Frequency of v i s i t s  

The u t i l i z a t i o n  o f  F. e x a s e e r a t a  c r o p  by  n i n e  i m p o r t a n t  spec ies  

o f  b i r d s  were s t u d i e d  i n  d e t a i l .  The t a b l e  21 showed d i f f e r e n t i a l  

v i s i t a t i o n  r a t e s  o f  t h e s e  b i r d s .  The Smal l  Green Barbet, t h e  Crimson 

t h r o a t e d  B a r b e t  a n d  t h e  R e d w h i s k e r e d  B u l b u l  h a d  h i g h e r  r a t e s  o f  

v i s i t s  (Tab le  21) .  The Smal l  Green Barbe t  was s i g n i f i c a n t l y  more 

f r e q u e n t  t h a n  t h e  G r e y f r o n t e d  Green Pigeon (U = 11.50, P < 0.05, 2 

t a i l e d  Mann-Whitney U  t e s t ) .  The Green P igeon  and t h e  Malabar Grey 

H o r n h i l l  made a v e r a g e  1.43 + 0.90 and  0.73 + G.71 v i s i t s / h o u r  

r e s p e c t i v e l y .  The w h i t e  eye v i s i t e d  average 1.23 t i m e s  i n  an hour  o f  

o b s e r v a t i o n  w h i l e  H i l l  Myna, B l u e  B i r d  and B l a c k  B u l b u l  had much 

l ower  and s i m i l a r  v i s i t a t i o n  r a t e s  (Tab le  21). 

T a b l e  22 d e s c r i b e s  t h e  mean v i s i t a t i o n  f r e q u e n c i e s  o f  s i x  

i m p o r t a n t  a v i a n  s p e c i e s  e x p l o i t i n g  E. nervosa  c rop.  The Smal l  Green 

B a r b e t  h a d  t h e  h i g h e s t  mean v i s i t a t i o n  r a t e  (Y 3 . 5 4  + 2 . 8 5  

v i s i t s / h o u r >  w h i i e  t h e  C r i m s o n t h r o a t e d  B a r b e t  was s l i g h t l y  l e s s  

f r e q u e n t  (7 3.11 _+ 2.77 v i s i t s / h o u r ) .  The G r e y f r o n t e d  Green Pigeon 

f o r a g e d  an average 1.24 t imes  p e r  hour.  A L L  t h e s e  t h r e e  spec ies  had 

much g r e a t e r  v i s i t a t i o n  r a t e s  t h a n  B lack  B u l b u l ,  Redwhiskered B u l b u l  



and B lack  B i r d  (Table 22). The l a t t e r  t h r e e  species made average 

0.8, 0.86 and 0.27 v i s i t s  per  hour r espec t i ve l y .  

A t  1. b e d d ~ w j ,  t h e  v i s i t a t i o n  p a t t e r n s  o f  seven s p e c i e s  o f  

b i r d s  were s tud ied  i n  d e t a i  1. The F r u i t  Pigeon and t he  Small Green 

B a r b e t  w i t h  mean v i s i a t i o n  r a t e s  1.60 and 1.52 r e s p e c t i v e l y  had  

s i g n i f i c a n t  Ly g rea te r  v i s i t a t i o n  f requency than  o ther  fo ragers  (P C 

0.05, M-W U test, Table 23) except t h e  Crimsomthroated Barbet (2 1.07 

+ 0.65 v i s i t s  p e r  h o u r ) .  The M a l a b a r  Grey H o r n b i  L L ,  - J e r d o n ' s  - 

I m p e r i a l  Pegeon and Bluewinged Parakeet had r e l a t i v e l y  Lower' and 

s i m i l a r  v i s i t a t i o n  p a t t e r n  a t  t h i s  f i g  (Table 23, p';z.30) 

The d i f f e r e n t i a l  v i s i t a t i o n  r a t e s  o f  twe lve  species of b i r d s  

a t t e n d i n g  1. anp&issima a re  g i ven  i n  t a b l e  24. The Crimsonthroated 

Barbet  which made up t o  12 v i s i t s  pe r  hour had t h e  h ighes t  v i s i t a t i o n  

r a te .  I t  d i f f e r e d  s j g n i f i c a n t l y  f rom sma l l  Green Barbet ( U = 29, P 

< 0.05) and G r e y f r o n t e d  Green P i g e o n  ( U = 3, P < 0.001).  The 

smaCC Green Barbet and Black B u l b u l  had moderately h i gh  and s i m i l a r  

v i s i t a t i o n  ra tes  (Table 24, U = 49.5, P > 0.40). They made up to  8  

v i s i t s  each i n  on hour o f  observat ion.  The Greyf ronted Green Pigeon 

made s l i g h t l y  l e s s e r  number o f  v i s i t s  p e r  hou r  ( Z  1.89 2 0.79 

v i s i t s / h o u r ) .  I t  had however, much more feed ing  v i s i t s  than  t h e  

H o r n b i l l  and I m p e r i a l  Pigeon (Table 24 ) .  The l a t t e r  two species were 

r a t h e r  in f requen t  making o n l y  Less t h a n  one v i s i t  i n  an hour. A 

s p e c i a l i s e d  frugivore,  t h e  B lack B i r d  a l s o  had much lower v i s i t a t i o n  



TABLE 21. Group size, V is i ta t ion  Length, V i s i t a t i o n  rate,  Feeding ra te  and F r u i t  removal r a t e  o f  important avian frugivores attending 

E, exaseerara (Vythi r i  S i t e )  ( F i g u r e s  a r e  means w i t h  s tandard  d e v i a t i o n .  Data i n  p a r e n t h e s i s  i s  number o f  samples).  

S L .  
B i r d  spec ies  Group s i z e  V i s i t a t i o n  Length V i s i t a t i o n  r a t e  F r u i t  removal 

No. Feeding r a t e  
r a t e  ........................................................................................................................................... 

I .  -- T. epmeadpra 

2. g, g'rdjs 

3. M, rubricaeilla 

4. I, griseus 

5. HA madagascariensls 

6. -- P. jocosus  ------ 
7. 4, relisiasa 

8. -- z. eaceebrnsa 



TABLE 22. Group size, V is i ta t ion  Length, V i s i t a t i o n  rate,  Feeding r a t e  and F r u i t  removal ra te  o f  various avian frugivores a t  neryoga 

(Vy th i r i  s i t e )  ( F i g u r e s  a r e  w i t h  means w i t h  s tandard  d e v i a t i o n .  Sample s i z e s  i n  b racke ts ) .  

SL .  
B i r d  species 

No. 
Group s i z e  V i s i t a t i o n  Length V i s i t a t i o n  r a t e  Feeding r a t e  

F r u i t  removal 
r a t e  

I .  I, eomeadora 4.38 2 3.25 (13) 473.89 2 234.71 (18) 1.24 2 1.02 (9) 0.62 2 0.34 (18) 26-54 

2. M,~iyd js 6.05 2 3.28 (20) 266.96 2 180.90 (27) 3.54 2 2.85 (9) 1.08 2 0.i7 (27) 102.91 

3. M, rcbrjcaeiCLa 7.43 + 3.79 (21) 290.00 2 165.89 (36) 3-11 2 2-77 (9) 0.40 2 0.39 (36) 44.67 

4. 1, ~?eruCa 1.83 2 0.98 (7)  156.11 2 77-68 (9)  0.27 2 0.35 (9) 0.51 2 0.36 (9) 0.66 

5. H, madagascarjensls 5.6 2 3.47 (10) 167.13 2 88.76 (15) 0.86 2 0.86 ( 9 )  0.08 2 0.39 (15) 1.07 

6. - P. - jocosus  - - - - - - 3.20 2 2.30 (10) 144.18 2 100.58 (11) 0.82 2 1.20 (9) 0.12 2 0.72 (11) 0.76 



TABLE 23. Group size, V i s i t a t i o n  Length, V i s i t a t i o n  rate, Feeding r a t e  and Fru i t  removal ra te  o f  various avian frugivores a t  

E, beddgmni ( F i g u r e s  a r e  means w i t h  s tandard  d e v i a t i o n )  

Sl.  Group s i z e  V i s i t a t i o n  l e n g t h  
F r u i t  removal 

B i r d  spec ies  V i s i t a t i o n  r a t e  Feeding r a t e  
No. r a t e  ........................................................................................................................................... 

I. -- T .  epmeadora 8-03 2 5.05 (30) 537.16 2 329.94 (49) 1.60 2 0.89 (11) 0.17 2 0.13 (44) . 20.21 

2. m, yi~dil 3.67 2 3.44 (23) 240.27 + 173.48 (51) 1.52 2 0.71 (11) 0.18 2 0.15 (52) 4.02 

3. MI rybricaeiCCa 3.83 2 2.60 (18) 196.84 2 144.06 (31) 1.07 2 0.65 (11) 0.10 2 0.11 (25) 1.34 

4. Iockus 9~ileus 2.92 2 1.75 (13) 439.06 2 207.52 (16) 0.67 2 0.76 (11) 0.55 2 0.33 (15) 7.87 

5. -- D. b a d i a  ----- 3.55 2 2.70 (20) 621.55 + 295.26'(11) 0.82 2 0.72 (11) 0.25 2 0.14 (10) 7.54 

6. P, coCumbi?ides 2.67 2 1.56 (12) 745.73 2 515.20 (11) 0.45 2 0.37 (11) 0.07 2 0.05 (11) 1.05 

7. G' religiosa 4-60 2 3.41 (10) 230.00 + 143.11 (11) 0.49 2 0.63 (11) 0.07 2 0.08 (11) 0.60 



TABLE 24 .  Group size, V i s i t a t i o n  Length, V i s i t a t i o n  rate,  Feeding r a t e  and F r u i t  removal r a t e  o f  important avian frugivores a t  

[, meLisLii" (Vy th i r i  S i t e ) .  ( F i g u r e s  a r e  means w i t h  SD. Sample s i z e s  i n  b r a c k e t s )  

SL. B i r d  species Group s i z e  V i s i t a t i o n  Length V i s i t a t i o n  r a t e  Feeding r a t e  F r u i t  removal 
No. r a t e  ........................................................................................................................................... 

I .  I: epmeadpra 

2. M, v i  r d i s  

3. DL r ub r i cae i i l a  

4. I, g r i s e u s  

5. D. b a d i a  -- ----- 
6. I, m e r ~ l i a  

7. H, madagascar iens is  

8. H. i n d i c u s  -- ------- 
9. !?: i p c o s u s  

10. G1 w i i g i p ~ a  

11. -- I .  F u e l l a  ----- 

12. 2, pr jgCg2 



TABLE 25. Group size, V is i ta t ion  Length, V i s i t a t i o n  rate, Feeding ra te  and F r u i t  removal r a t e  of  important avian frugivores a t  

F. microcarpa (Vythi r i  S i te )  (Figures are means with SD. Data in parentheses are sample sizes) -- -------- 

Sl. Bird species Group size Visitation length Visitation rate Feeding rate Fruit removal 
No. rate ........................................................................................................................................... 

I. I, e ~ ~ e a d ~ r a  

2. Pl, girdjs 

3. M, r ~ b r i c a e i l l p  

4. I, meruCa 

5. -- H. madagascariensis ---- ----------- 
6. -- P. jocosus ------ 
7. -- H. ------- indicus 

8. -- I. puella ----- 
9. 4, reiisinsa 



TABLE 26. Group s ize ,Vis i ta t ion Length, V is i ta t ion  rate, Feeding r a t e  and Fru i t  Removal Rate o f  important avian frugivores a t  

F. LqjahgCa (Vy th i r i  S i te ) .  (F igures  a r e  means w i t h  s t a n d a r d  d e v i a t i o n s .  Sample s i z e s  i n  paren theses)  -- 

SL. 
B i r d  s p e c i e s  Group s i z e  V i s i t a t i o n  l e n g t h  V i s i t a t i o n  r a t e  Feeding r a t e  F r u i t  remova L 

No. r a t e  ........................................................................................................................................... 

I, enmeadnra 

M.vi r d i s  

!, r v b r l c a e i l l a  

H, madagascariensjs 

H. i n d i c u s  -- ------- 
G2 r c l i g i n s a  

P, n r i o l u s  

-- z -  ealeebrnsa 



f requency (0.65 + 0.86 v i s i t s / h r . ) .  The Redwhiskered BuLbuL, H i L L  

Myna, B lue  Bird,  Golden O r i o l e  e t c .  had moderate v i s i t a t i o n  r a t e s  

(Tab le  24). 

Observa t i on  on t h e  v i s i t a t i o n  p a t e r n s  o f  n i n e  ' i m p o r t a n t '  b i r d  

spec ies  u t i l i s i n g  t h e  f i g  c rop  o f  F .  m i c r o c a r e a  were c a r r i e d  out .  

Tab le  25 d e s c r i b e s  t h e  d i f f e r e n t i a l  v i s i t a t i o n  f requenc ies  o f  these 

b i r d  species. The S m a l l  Green Barbet ,  Cr imson- throated Barbe t  and 

B lack  B u l b u l  had s i m i l a r  v i s i t a t i o n  p a t t e r n s  (Tab le  25, P  > 0.30 

Mann-Whitney U t e s t ) .  Each had s i g n i f i c a n t l y  g r e a t e r  v i s i t a t i o n  

f requency t h a n  Green P igeon  (M-W- U t e s t  :P < 0.05). The B lack  

B i r d ,  H i l l  Myna and Y e l l o w b r o w e d  B u l b u l  h a d  mean f r e q u e n c i e s  o f  

v i s i t s  0.60, 0.54 and 0.71 r e s p e c t i v e l y .  The Redwhiskered B u l b u l  

made an average 2.22 v i s i t s  i n  an hour  a t  E. mjcrqcmrpp . The lowest  

v i s i t a t i o n  r a t e  among t h e  n i n e  b i r d  s p e c i e s  s t u d i e d  was found i n  t h e  

B l u e  B i rd ,  (1 0.45 +_ v i s i t s / h o u r >  wh ich  i s  an o p p o r t u n i s t i c  f r u i t -  

e a t e r  (Tab le  25). 

A t  Fjkus t s j a h e d a  t h e  d i f f e r e n t i a l  v i s i t a t i o n  r a t e s  o f  e i g h t  

a v i a n  f r u g i v o r e s  were e s t i m a t e d  (Tab le  26).  The Sma l l  Green Barbet  

and  C r i m s o n - t h r o a t e d  B a r b e t  6  t o  7  v i s i t s / h o u r  were  t h e  most 

f r e q u e n t i n g  spec ies .  The G r e y f r o n t e d  Green P igeon was seen t o  be 

l e s s  i n t e r e s t e d  i n  t h e s e  s m a l l  s i z e d  f i g s  (7.4 mm). I t  had a  mean 

v i s i t a t i o n  r a t e  o f  0.80 v i s i t s / h o u r .  The b a r b e t s  had s i g n i f i c a n t l y  



g r e a t e r  v i s i t a t i o n  r a t e  t h a n  t h e  pigeons (P < 0.02 Mann-Whitney U 

t e s t ) .  

The B l a c k  BuLbuL f requen ted  t h i s  f i g  a t  averages 1.60 v i s i t s  pe r  

h o u r .  The W h i t e  Eye f o r a g e d  a v e r a g e  0.85 t i m e s  i n  a n  h o u r  o f  

obse rva t i on .  The H i l l  Myna, YeLLowb.rowed- B u l b u l  and Golden O r i o l e  

were r a t h e r  l e s s  f r e q u e n t  v i s i t o r s  (Table 26). 

Feeding Bout 

The mean t i m e  spent  p e r  v i s i t  by  n i n e  a v i a n  f i g - e a t e r s  o f  E. 

exaseera ta  were reco rded  i n  t h i s  s tudy (Tab le  21). The Length o f  ---- ----- 
f e e d i n g  b o u t s  o f  v a r i o u s  b i r d  s p e c i e s  v a r i e d  c o n s i d e r a b l y .  The 

h o r n b i  11 (1. g r j s g g s )  w i t h  mean v i s i t a t i o n  Length o f  701.92 seconds 

had s i g n i f i c a n t l y  Longer f e e d i n g  v i s i t s  t h a n  t h e  Green p i g e o n  ( U = 

67.5, P  < 0.031. I t  d i f f e r e d  s i g n i f i c a n t l y  - f rom o t h e r  i m p o r t a n t  

f r c s i v o r e s  a l s o  (P < 0.931, Mann-Whitney U t e s t ) .  The G r 2 y f r o n t e d .  

Green Pigeon f o r a g e d  f o r  t e n  t o  t h i r t e e n  minutes.  I t  a l s o  d i f f e r e d  

s i g n i f i c a n t l y  f rom b a r b e t s  (P < -001). The Smal l  Green Barbet  and 

Cr imson th roa ted  B a r b e t  performed s e v e r a l  s h o r t e r  f e e d i n g  v i s i t s  (T 

228.24 sec + 99.63 SD.,'ii177.17 sec + 110.53 SD r e s p e c t i v e l y ) .  The 

s p e c i a l i s t s  B l a c k  B u l b u l  and o p p o r t u n i s t s  l i k e  H i l l  Myna, B l u e  B i r d  

-- and White-eye had s i m i l a r  b u t  much s h o r t e r  f e e d i n g  b o u t s  (Tab le  21). 

The Redwhiskered B u l b u l  ('x' 97.17 sec _+ 93.64 SD) had t h e  s h o r t e s t  

f e e d i n g  bout  among t h e  n i n e  b i r d  spec ies  s t u d i e d  (Fig.  12a). 



The H o r n b i l l ,  Green P igeon  and Sma l l  Green B a r b e t  were t h e  most 

s u c c e s s f u l  f o r a g e r s  h a v i n g  o v e r  90% success r a t e .  The C r i m s o n t h r o a t e d  

B a r b e t  a n d  H i l l  Myna w e r e  a l s o  h i g h l y  s u c c e s s f u l  a t  e a t i n g  E. 

gxaSegra t3  f i g s  (86.67%, 80% success ra tes  r e s p e c t i v e l y )  . The B l a c k  

B u l b u l ,  Redwhiskered b u l b u l  and Wh i te  Eye  had n e a r l y  70% success r a t e  

each ( F i g .  14a).  

A t  E. nervosa  t h e  r e s p e c t i v e  v i s i t a t i o n  l e n g h t s  ( F i g .  12b) and 

sucess  r a t e s  o f  s i x  b i r d  s p e c i e s  were accounted ( F i g .  14c) .  The 

G r e e n  P i g e o n  (1. e p g e a d g y a )  h a v i n g  s p e n t  a  mean t i m e  o f  472.  8 9  

seconds had t h e  l o n g e s t  f e e d i n g  bou t .  I f  d i f f e r e d  s i g n i f i c a n t l y  f r o m  

o t h e r s  ( P  < 0.02,  t a b l e  2 2 ) .  T h e  S m a l l  G r e e n  B a r b e t  a n d  

C r i m s o n t h r o a t e d  B a r b e t  f o r a g e d  f o r  s i m i l a r  span o f  t i m e  p e r  v i s i t  (2 

266.96 sec + 180.90 SD; F 290 sec + 165.87 SD r e s p e c t i v e l y ) .  The 

B l a c k  B i rd ,  B l a c k  B u l b u l  and Redwhiskered B u l b u l  spen t  a lmos t  s i m i l a r  

l e n g t h  o f  t i m e  p e r  v i s i t  (Tab le  22; P  < 0.50). 

The s i x  s p e c i e s  h a d  v a r i e d  r a t e s  o f  s u c c e s s  a t  E. ner-egsa 

f r u i t i n g *  crown (F ig .  14c; T a b l e  27) .  The Green P igeon  and t h e  Sma l l  

G r e e n  B a r b e t  h a d  c e n t  p e r c e n t  s u c c e s s f u l  b o u t s  k h i l e  t h e  

C r i m s o n t h r o a t e d  B a r b e t  ach ieved  97% sucess. The B l a c k  b i r d s  were 

a l s o  h i g h l y  s u c c e s s f u l  (88.89%). The B l a c k  B u l b u l  and Red wh iske red  

B u l b u l  were r e l a t i v e l y  l e s s  e f f i c i e n t  a t  E. nervosa and had much 

l ower  sucess  r a t e s  ( F i g .  14c) .  



Fig, 12, V i s i t a t i o n  Lengths o f  va r ious  av i an .  f r ug i vo res  

a t t e n d i n g  iz mgp~gyetg, fr ggyigsa and E, bgddg~gi  

i n  the  V y t h i r i  study area. 



Bird species 



Table  23 d e s c r i b e s  t h e  r e l a t i v e  Lengths o f  f e e d i n g  b o u t  o f  seven 

f r u g i v o r e s  e x p l o i t i n g ,  F. beddomei crop. The B luewinged Parakeet  

which f o r a g e d  f o r  25 t o  3 0  m inu tes  pe r  v i s i t  had t h e  l o n g e s t  feed i -ng  

bout  (F ig .  12c) .  The mean v i s i t a t i o n  Lengths o f  Green Pigeon and 

I m p e r i a l  P igeon were 537.16 seconds and 621.55 seconds r e s p e c t i v e l y .  

A L L  t h e  t h r e e  f r u g i v o r e s  had s i g n i f i c a n t l y  g r e a t e r  v i s i t a t i o n  Length 

t h a n  o t h e r  b i r d  s p e c i e s  s t u d i e d  (P < 0.05 Tab le  23) except  H o r n b i l l .  

The H o r n b i l l ,  had r e l a t i v e l y  s h o r t e r  f e e d i n g  b o u t s  (Y 439.06 sec 2 

207.52 S D ) .  The H i l l  Myna h a d  a  mean v i s i t a t i o n  L e n g t h  o f  230 

seconds. 

The f i g s  o f  [. bgddomei were r e l a t i v e l y  Large s i z e d  (W 23.94 +_ 

5.54 mm d iame te r ) .  M a j o r i t y  o f  t h e  a i v a n  f r u g i v o r e s  a t e  them b i t - b y -  

b i t .  The f u l l y  r i p e  f i g s  were o f t e n  e a s i l y  de tached  and f a l l e n  t o  

t h e  g r o u n d .  The s u c c e s s  r a t e s  o f  d i f f e r e n t  b i r d  s p e c i e s  v a r i e d  

c o n s i d e r a b l y  (F ig .  14b).  The Hornbi  L L  and I m p e r i a l  P igeon  had ove r  

9 0 %  s u c c e s s  r a t e  a n d  w e r e  t h e  m o s t  s u c c e s s f u L  s p e c i e s .  T h e  

G r e y f r o n t e d  Green P i g e o n  and Blue-winged Parakeet  a l s o  had h i g h e r  and 

s i m i l a r  success r a t e s  (86.67%, 81.82% r e s p e c t i v e l y ) .  The Sma l l  Green 

Barbet  and C r i m s o n t h r o a t e d  Ba rbe t  were s l i g h t  Ly Less success fu  L i n  

m a n i p u l a t i n g  t h i s  f i g  c rop.  (75.44%, 73.08% r e s p e c t i v e l y ) .  The H i l l  

Myna was t h e  l e a s t  s u c c e s s f u l  (63.64%) spec ies .  

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



Fig, 13. V i s i t a t i o n  Lengths o f  v a r i o u s  a v i a n  f r u g i v o r e s  

a t t e n d i n g  F, agpl iss ima, F, m i c y p c a y ~ a  and 1, tsjahtwia 

i n  t h e  V y t h i r i  s tudy  area. 



B i r d  Species 



f r u g i v o r e s  f o r a g i n g  on E. ageljssjma were recorded (Tab le  24, F ig .  

13a).  The Imperial.  P igeon  spent  much g r e a t e r  span o f  t i m e  p e r  v i s i t  

t h a n  o t h e r  b i r c s  (Tab le  24) .  I t  had s i g n i f i c a n t l y  l o n g e r  f e e d i n g  

v i s i t  than Green P igeon and b a r b e t s  (P < 0.05 Mann-Whitney U t e s t ) .  

The Grey f ron tea  Sreen P igeon  f o r a g e d  f o r  average363.89 seconds. The 

Smal L Green Barcer and Cr imson th roa ted  B a r b e t  had v i s i t a t i o n  Lengths 

qve raq ing  287 ?@ t e c x d s  and 263.67 seconds resoect;ve!v. Tbe B lack  

B i r d  and B lue  3 i r d  had s i m i l a r  and s l i g h t l y  s h o r t e r  f e e d i n g  b o u t s  

( F i g .  1 3 a ) .  Tbe s p e c i a l i s t s  s u c h  a s  B l a c k  Bulbuc,  R e d s ~ h i s k e r e d  

BuLbu l  and YeLLchorowed BuLbu l  haa v i s i t a t i o n  Lengths s i m i l a r  t o  t h a t  

o f  H i  L l  Myna and Solden O r i o l e  ( F i g .  13a).  

The s u c c e s s  - a t e s  v a r i e f :  c o n s i d e r a b l y  among t h e  t w e l v e  b i r d  

spec ies  s t u d i e c  :Fig. 15a; T a b i e  27). The Green Pigeon, Smal l  Green 

B a r b e t ,  C o p p e r s ~ i t h  B a r b e t  a n d  I m p e r i a l  P i g e o n  s c o r e d  a b o u t  95% 

success. The BLack B i rd ,  B l u e  B i r d ,  Redwhis tered BuLbuL and Golden 

O r i o l e  a l s o  ach ieved  remarkab ly  h i g h  success r a t e  (> 85%). E i g h t y  

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

H o r n b i l l .  The Ye~ lowbrowed  B u l b u l  w i t h  a  success r a t e  o f  76.47% was 

t h e  Least s u c c e s s f u l  o f  t h e  t w e l v e  s p e c i e s  s t u d i e d  (F'g, 1521. 

Table 25 and f i g u r e  13b d e s c r i b e  t h e  v a r y i n g  Length  OT f e e d i n g  

v i s i t s  o f  n i n e  spec ies  o f  b i r d s  on E ,  microcarpa.  The G r e y f r o n t e d  

Green Pigeon and B lack  B i r d  (1, mgygla) w i t h  mean b o u t  Lengths o f  

405.53 seconds and 401.80 seconds r e s p e c t i v e l y  had s i g n i f i c a n t l y  



TABLE 27. Relative success rates o f  foraging o f  various avian frugivores a t  various f r u i t i n g  rjcgs spp. i n  the Vyth i r i  S i t e '  , 

(F igures  a r e  percentages o f  s u c c e s s f u l  bouts .  B lank spaces r e p r e s e n t  e i t h e r  absence o f  b i r d  s p e c i e s  o r  cons idered  as 
i n s i g n i f i c a n t )  

St. 
B i r d  species -- F. ZsjahaCg F, m i c r o c a r p a  EL m p l i s s i m a  i, gxasperata i, nervosa  F .  beddomei 

No. -- -------- 
........................................................................................................................................... 

I. Grey f ron ted  Green Pigeon 88.23 90 95.65 94.74 100 86.67 

2. Smal l  Green Barbet  94.11 95.83 96.42 93.75 100 75.44 

3. Crimsonthroated Barbet  92.86 96 94.03 86.67 97.05 73.08 

4. blalabar Grey H o r n b i l l  -- 80.00 92.30 -- -- 93.75 

5. I m p e r i a l  P igeon 

6. Bluewinged Parakeet 

7. Black  B u l b u l  

8. Yellowbrowed B u l b u l  77.78 70 76.47 -- -- -- 

9: Redwhiskered B u l b u l  

10. Black  B i r d  

11. B l u e  B i r d  

12. Hi  11 Myna 

13. Golden O r i o l e  

14. Whi te-eye 



Fig. 14. Percent success fu l  bou t s  o f  d i f f e r e n t  b i r d  species 

a t  (a) F, gxaSegCata (b) L, bgddomei ( c )  F, pg ryp ja  

( V y t h i r i  s i t e ) .  Avian codes used as i n  tab le-@ 





Longer f e e d i n g  v i s i t s  t h a n  o t h e r  f o r a g e r s  (P < 0.02, Mann-Whitney U 

t e s t ) .  The Sam11 Green B a r b e t  and C r i m s o n t h r o a t e d  B a r b e t  had s i m i l a r  

and s h o r t e r  f e e d i n g  b o u t s  (Ti 240.86 sec 2 163.04 SD, 52 209.08 sec 2 

135.57 SD r e s p e c t i v e l y ) .  The f e e d i n g  b o u t s  o f  B l a c k  Bu lbu l ,  HiLL 

Myna and B l u e  B i r d  l a s t e d  t h r e e  t o  f i v e  minutes.  They had s i m i l a r  

v i s i t a t i o n  p a t t e r n s .  T h e r e  was s i g n i f i c a n t  d i f f e r e n c e  b e t w e e n  

s p e c i a l i s t s  and o p p o r t u n i s t s  i n  t h e i r  l e n g t h s  o f  f e e d i n g  bou t .  

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

f r u g i v o r e s  a t  1. m i c r o c a g a  a r e  a s  shown i n  t h e  Fig.  15b  and Tab le  

27. The Smal l  Green Barbet, C r i m s o n t h r o a t e d  Barbet, B l u e  B i r d  and 

Redwhiskered B u l b u l  ach ieved  92 t o  96% success r a t e s  w h i l e  t h e  Green 

P igeon c o u l d  a t t a i n  a  success r a t e  o f  90%. The B lack  B i r d  and B l a c k  

B u l b u l  had around 80% o f  t h e i r  f e e d i n g  v i s i t s  ended s u c c e s s f u l l y .  

The I i i l L  Nyna and t h e  Yel lowbrowed B u l b u l  were t h e  Least  s u c c s s f u l  

spec ies  studi.ed ( F i g .  15b). 

A t  E. tqjg$aia t h e  v i s i t a t i o n  l e n g t h s  o f  e i g h t  b i r d  s p e c i e s  were 

e s t i m a t e d  (Tab le  26; F i g .  13c) .  The Green Pigeon f o r a g e d  f o r  t e n  

f i f t e e n  m inu tes  p e r  v i s i t .  I t  had  s i g n i f i c a n t l y  g r e a t e r  l e n g t h s  o f  

v i s i t  t h a n  o t h e r  a v i a n  v i s i t o r s  (P < 0.05). The Sma l l  Green Barbe t  

and Cr imson th roa ted  Ba rbe t  had mean v i s i t a t i o n  Lengths o f  281.53 

seconds and 2G9.26 seconds r e s p e c t i v e l y .  The Yel low-browed B u l b u l  

spent  an average 192.79 seconds p e r  v i s i t .  The HiLL Myna, Golden 



Fig,  15. Percent  successfuL bouts o f  d i f f e r e n t  b i r d  spec ies  

a t  (a)  ampi jss jma (b) E, rnjcrncarpa 

( c >  E, tsjahalg ( V y t h i r i  S i t e )  





or is^^, B lack  Bu lbu l ,  and White Eye made r e l a t i v e l y  s h o r t e r  feed ing 

Vi S:-- , - :  and a l l  had more o r  l e s s  s i m i l a r  v i s i t a t i o n  p a t t e r n  (Table 

2 6 ) .  

The number o f  success fu l  f eed ing  b o u t s  and t h e  r e l a t i v e  feed ing  

e f f i z - s n c y  v a r i e d  cons ide rab ly  (Fig. 15c). The Smal l  Green Barbet  

and C--msonthroatad Barbet  were t h e  most s u c c e s s f u l  spec ies  (94.11%, 

92-86; r e s p e c t i v e l y ) .  The Grey f ron ted  Green Pigeon was s l i g h t l y  

l e s s  s ~ c c e s s f u l  (88.23%). The Golden O r i o l e  and B lack  BulbuL had 

a l m s :  e q u a l ~ s u c c e s s  r a t e s  (F ig .  15c). The H i l l  Myna, B lue B i rd ,  and 

~el to&.broued B u l b u l  had s i m i l a r  r a t e s  o f  success ( t a b l e  27). 

Feeding Rate 

T i e  r e l a t i v e  f e e d i n g  r a t e s  were de te rm ined  f o r  n i n e  f r u g i v o r e  

s p e c i ~ s  a t t e n d i n g  F. gxpgegrpLg f r u i t i n g  c r o w n  ( T a b l e  21) .  The 

H o r n r ' l l  was t h e  f a s t e s t  f i g  e a t e r  a t  t h i s  s p e c i e s .  I t  h a d  

s i 9 n i " c a n t L y  g r e a t e r  f eed ing  r a t e  t h a n  f r u i t  p igeons  and b a r b e t s  (P  

< 0-0:'). The Grey f ron ted  Green Pigeon and S m a l l  Green Barbet  a t e  

f i c s  zt mean r a t e s  o f  0.31 + 0.15 and 0.57 2 0.76 f i g s  / m i n u t e  

r e s ~ e r r i v e l y .  The Smal l  Green Barbet  was s i g n i f i c a n t l y  f a s t e r  t han  

t h e  Cr imsonthroated Barbet  (U = 405, P < 0.001). The Cr imsonthroated 

Barber and H i l l  Myna were s l i g h t l y  s low f o r a g i n g  species (Ti 0.21 +_ 

0.15; r (j.20 +_ 0.15 f i g s / m i n u t e  r e s p e c t i v e l y ) .  The B lue  B i rd ,  B lack  



PLate 14. a. Small Green Barbet attempting ra  pluck the 

f i g  of gxaseeretg 

b. A male k o e l  attempting t o  suaL.=u ?he f i g .  



- 
a PLATE 14 



Bulbul ,  Redwhiskered B u l b u l  and White Eye were ra rhe r  slow consumers 

and had almost s i m i l a r  feed ing  r a t e s  (Tab le  21). 

A t  E. s r v o s a  t h e  mean feed ing  r a t e s  o f  S i x  b i r d  species were 

est imated (Table  22). The Small Green Barbe t  e a t i n g  an average 1.08 

f i g s  per m inu te  was t h e  qu ickes t  a t  t h i s  f i g .  I t  a te  s i g n i f i c a n t l y  

f a s t e r  than t h e  Green Pigeon and t h e  Cr imson-throated Barbet (P < 

0.002, 2 - t a i l e d  Mann -Whitney U t e s t ) .  The F r u i t  Pigeon ccnsumed a 

mean 0.62 f i g s  p e r  m inu te  whi Le t he  Cr imsonthroated Barbet devoured 

average 0.40 fiqs pe r  minute. The mean consumption r a t e  o f  Black 

B i r d  was 0.51 f i g s  w h i l e  the  a lack  B u l b u l  and Redwhiskered BuLbuL 

were hand l ing  these  f i g s  very  s low ly  (2  0.08 +_ 0.09 andri0.12 +_ 0.12 

f i g s  per minute r e s p e c t i v e l y ) .  

Table 23 desc r i bes  t he  d i f f e r e n t i a l  consumption ra tes  o f  s i x  . 

species o f  b i r d  s t u d i e d  on i. beddomei f i g  crown. The H o r n b i l l  w i t h  

i t s  l a rge  b i l l  and wide gape cou ld  s u c c e s s f u l l y  p luck and swallowed 

these l a rge  f i g s  whole. They consumed f i v e  t o  seven f i g s  per bcut 

and bad much l a r g e r  feed ing  r a t e  t han  a l l  o t h e r  av ian  foragers  (Table 

23). The Grey f ron ted  Green Pigeon and t h e  Small Green Barbet a te  

X0.17 2 0.13 andF0.18 + 0.15 f i g s  p e r  m i n u t e  r e s p e c t i v e l y .  The 

Crimsonthroated Barbet, and H i  11 Myna and B lack  B i r d  had much lower 

and s imi  t a r  r a t e s  o f  feed ing  (Table 23). 



The medium s i z e d  f i g s  (10.60 +_ 1.8 mm) o f  E. amel iss i rna were 

found  t o  be e a s i l y  t a k e n  whole b y  m a j o r i t y  o f  a v i a n  v i s i t o r s .  I n  t h e  

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

spec ies  were e s t i m a t e d  (Tab le  2 4 ) .  The H o r n b i l l  w h i c h  consumed up t o  

f o r t y  f i g s  i n  a  v i s i t  had t h e  g r e a t e s t  f e e d i n g  r a t e .  I t  d i f f e r e d  

s i g n i f i c a n t l y  f r o m  Green P igeon  and Crimson t h r o a t e d  Ba rbe t  (P < 

i3.02). The I m p e r i a l  Pigeon, Green p i g e o n  and S m a l l  Green Barbe t  

w e r e  q u i t e  f a s t  f e e d i n g  a n d  h a d  s i m i l a r  r a t e s  (P > 0 . 3 0 ) .  The 

Cr imson th roa ted  Ba rbe t  and H i l l  Myna a t e  average 1.94 and 2.2 f i g s  

p e r  m i n u t e  r e s p e c t i v e l y .  The B l a c k  B i r d  a n d  G o l d e n  O r i o l e  each  

consumed an  average 1.30 and 1.29 f i g s  p e r  m i n u t e  r e s p e c t i v e l y .  The 

B l a c k  BuLbuL and B l u e  B i r d  were s l i g h t l y  s low ' f i g  consumers (Tab le  

The G r e y f r o n t e d  Green P igeon  and t h e  Sma l l  Green Barbe t  e a t i n g  

up  t o  t w e n t y  f i v e  f i g s  p e r  b o u t  (2 2.78 2 1.37;  T? 2.48 2 1 .40  

f i g s / m i n u t e  r e s p e c t i v e l y )  were much q u i c k e r  among t h e  n i n e  spec ies  o f  

b i r d s  s t u d i e d  on f .  fnjnrgcarpa. The Cr imson- th roa ted  Ba rbe t  a l s o  had 

r e l a t i v e l y  h i g h  f e e d i n g  r a t e  a t  t h i s  f i g  (F 2.15 2 1.18 f i g s / m i n u t e ) .  

The H i l i  Myna and t h e  Redwhiskered BuLbuL a t e  t h e  f i g s  a t  a lmost  

equa l  r a t e  (Tab le  25) .  The B l a c k  BuLbuL, B l u e  B i r d  and B l a c k  B i r d  

a t e  average 1.81, 1.51 and 1.41 f i g s  p e r  m i n u t e  r e s p e c t i v e l y .  The 

ye l low-browed BuLbuL was t h e  s l o w e s t  o f  n i n e  s p e c i e s  observed (2 1.24 

2 0.78 f i g s f m i n u t e ) .  



T a b l e  26 shows t h e  f e e d i n g  r a t e s  o f  e i g h t  s p e c i e s  o f  b i  r d s  

e x p l o i t i n g  t h e  c r o p  o f  F. LsjahaCa. The t h r e e  f r u g i v o r e  s p e c i a l i s t s  

namely, t h e  Green Pigeon, t h e  Smal l  Green Barbet  and t h e  Crsimson- 

t h r o a t e d  B a r b e t  h a d  s i m i l a r  r a t e s  o f  c o n s u m p t i o n .  T h e y  were  

s i g n i f i c a n t l y  f a s t e r  t h a n  o t h e r  a v i a n  consumers s t u d i e d  h e r e  (Tab le  

26, P  < 0.051. The Golden o r i o l e  consumed about f i g s  p e r  m i n u t e  and 

was t h e  f a s t e s t  o p p o r t u n i s t i c  v i s i t o r  a t  E. tsjahaia. The B l a c k  

BuLbuL, Yel lowrowed B u l b u l  and H i l l  Myna had s i m i l a r  r a t e s  o f  f e e d i n g  

(Table 26). The Whi te  e v e  s u c c e s s f u l l y  hand led an average 1.11 f i g s  

p e r  m inu te  w h i l e  t h e  B l u e  B i r d  consumed o n l y  an average 0.97 f i g s  p e r  

minute. I t  has t h e  l e a s t  f e e d i n g  r a t e  among t h e  e i g h t  b i r d  spec ies  

s t u d i e d  (Tab le  26). 

Fruit Removal Rate 

The mean number o f  f i g s  removed by  each o f  t h e  n i n e  s p e c i e s  o f  . .. , . . .. 

f r u g i v o r e s  i n  a n  h o u r  o f  o b s e r v a t i o n  a t  F j c y s  exaspeeata were  

c a l c u l a t e d  (Tab le  21, F ig .  16a). The H o r n b i l l  ( I . g r i s e y s )  accounted 

f o r  35.34% o f  t o t a l  f i g s  removed by v a r i o u s  b i r d  spec ies .  i t  removed 

s i g n i f i c a n t l y  g r e a t e r  number  o f  f i g s  t h a n  t h e  G r e y f r o n t e d  G r e e n  

Pigeon ( x L  = 4.10 P < 0.05). The L a t t e r  removed an e s t i m a t e d  19.70% 

o f  f i g s  i n  a n  h o u r .  T h e  S m a l l  G r e e n  B a r b e t  (25.12%) removed  a  

s l i g h t l y  l a r g e r  n u m b e r  o f  f i g s  t h a n  t h e  G r e e n  P i g e o n  a n d  

s i g n i f i c a n t l y  La rge r  number o f  f i g s  t h a n  i t s  congener, t h e  Crimson 



Fig, 16. F r u i t  removal r a t e s  o f  impor tan t  av i an  f r ug i vo res  

exaseerata F. nervosa and E, bgddgmgL O n  F, ---- -----, -- ------- 
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t h r o a t e d  Barbet (11.08%, x2 = 5.65, P < 0.02). The Redwhiskered and 

B lack  BuLbuLs, F a i r  B lue  Bi rd ,  White Eye etc.  had much Lower removal 

r a t e  ( T a b l e  21) .  These f o u r  s p e c i e s  t o g e t h e r  a c c o u n t e d  f o r  t h e  

removal o f  Less than  10% o f  f i g s  i n  an hour o f  observat ion.  

The f i g  r emova l  r a t e  o f  each  o f  t h e  s i x  s p e c i e s  o f  b i r d s  

a t t e n d i n g  t o  1. ngrvpsa c rop  i s  est imated and i s  g iven  i n  Tab le  22. 

The Smal l  Green Barbet  harves ted  103 o f  147 f i g s  (70.39%) consumed by 

t h e  g u i  Ld o f  s i x  d i f f e r e n t  b i r d  species du r i ng  t h i s  study. It had 

much g rea te r  removal r a t e  than  t h e  Green Pigeon (18.15%) and t h e  

Cr imsonthroated Barbet  (10.28%) . The Black B i  rd, ~ e d w h i  skered  and 

B lack  bu tbu l s  cou ld  remove o n l y  a  Lower number o f  f i g s  (F ig .  16b).  

AT 1. beddomei, t h e  Green Pigeon removed the  h ighes t  p r o p o r t i o n  

o f  t o t a l  f i g s  among t h e  seven b i r d  species s tud ied  (Table  23).  The 

MaLabar Grey HornbiLL and t he  I m p e r i a l  Pigeon, desp i t e  t h e i r  lower 

v i s i t a t i o n  r a t e  and smat te r  group s izes had g rea te r  f r u i t  removat 

ra t ; -  thar, more frequeiit:) v i s i t i n g  b;lt-bz:s i r t  thjs  study <ii~. Ibc;. 

The Groups o f  Small Green barbe t  c o n s i s t i n g  o f  7 t o  8  b i r d s  harves ted  

an average 4.02 f i g s  p e r  hour o f  observa t ion  whi Le Crimsont h roa ted  

Barbet, Bluewinged Parakeet and H i  L l  Myna could  handle o n l y  a  fewer 

number o f  f i g s  per  hour (F ig .  16c). 

A t  t h e  f r u i t i n g  c r o w n  o f  E. m p l j p p j m g  a lmos t  90% o f  f i g s  

removed i n  an hour were handled by t he  t h ree  s p e c i a l i s t s  such as t h e  



Fig, 17. F r u i t  removal r a t e s  o f  i m p o r t a n t  a v i a n  f r u g i v o r e s  on 

F. a m ~ l i s s i m a  F. m ic rocarpa and i, tgjahela -- ,--,------I -- ,------- 
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G r e y f r o n t e d  Green Pigeon, t h e  Smal l  Green Barbet  and t h e  Crimson- 

t h r o a t e d  B a r b e t  ( T a b l e  24, F i g .  1 7 a ) .  However, t h e  f l o c k  o f  

Cr imsonthroated Barbet  (7 21.48 b i r d s )  had t h e  h i g h e s t  remova 1 r a t e  

(1062.12 f i g s )  and i t  d i f f e r e d  s i g n i f i c a n t l y  f rom Green P igeon  and 

Smal l  Green Barbet  ( x2  = 14.92, d f  = 2, P < 0.05). The S m a l l  Green 

B a r b e t  c o n s u m e d  a b o u t  6 4 5  f i g s  p e r  h o u r  w h i l e  G r e e n  P i g e o n  

m a n i p u l a t e d  a b o u t  431.77 f i g s .  The r e m o v a l  r a t e s  o f  H o r n b i l l ,  

I m p e r i a l  Pigeon and B l a c k  B u l b u l  were es t ima ted  t o  be 40.87, 39.37, 

and 92.62 f i g s  p e r  hour  r e s p e c t i v e l y .  The Redwhiskered B u l b u l  which 

removed an average 22.72 f i g s  p e r  hour had s i g n i f i c a n t l y  l o w e r  r a t e  

o f  removal t han  t h e  B l a c k  B u l b u l  (x2 = 42.36, P < 0.001). The B lack  

B i r d  removed o n l y  7.06 f i g s  p e r  hour. The o p p o r t u n i s t s  H i l l  Myna 

w i t h  an average group s i z e  o f  7.35 b i r d s  handled 58.10 f i g s  i n  an 

hour  o f  obse rva t i on .  The B l u e  B i r d  and Golden O r i o l e  had much Lower 

removal  r a t e s  (14.09 and 10.30 f i g s  p e r  hour r e s p e c t i v e l y ) .  The 

f r u i t  e a t i n g  s p e c i a l i s t s ,  Yel low-browed B u l b u l  had t h e  l o w e s t  removal 

r a t e  o f  t h e  twe lve  s p e c i e s  s t u d i e d  (Table 24). 

A t  1. rnFcrncarea, t h e  n i n e  a v i a n  s p e c i e s  s t u d i e d  t o g e t h e r  

accounted f o r  t h e  removal  o f  about  400 f i g s  i n  an hour  o f  o b s e r v a t i o n  

(Tab le  25, Fig.  17b). The Sma l l  Green Barbet  and t h e  Cr imson th roa ted  

B a r b e t  r e m o v e d  max imum n u m b e r  o f  f i g s  ( 4 1 . 6 6 %  a n d  3 8 . 4 9 %  

r e s p e c t i v e l y ) .  -They a t e  s i g n i f i c a n t l y  g r e a t e r  p r o p o r t i o n  o f  f i g s  

t h a n  t h e  G r e e n  P i g e o n  ( x 2  = 8.08, P < 0.01; x 2  6.26, P c 0 . 0 2  



r e s p e c t i v e l y ) .  The Green P igeon and B l a c k  B u l b u l  had almost  ?qua1 

removal r a t e s  (F ig .  l i b ) .  The Redwhiskered B u t b u l  had a moderate 

r a t e  o f  removal  (12.60%). The o p p o r t u n i s t s ,  B lue  B i r d  and H i l l  Myna 

and t h e  s p e c i a l i s t  B lack  B i r d  had r a t h e r  Low r a t e  o f  removal ( F i g .  

17b). 

A t  F. tsjahala t h e  d i f f e r e n t i a l  f r u i t  removal r a t e s  o f  e i g h t  

d i f f e r e n t  spec ies  o f  b i r d s  were accoun ted  (Tab le  26, F ig .  17c).  The 

Smal l  Green Barbet  and t h e  C r i m s o n t h r o a t e d  Barbet  removed an average 

165.27 and 178.60 f i g s  r e s p e c t i v e l y .  The Grey f ron ted  Green P igeon  

removed o n l y  111.26 f i g s  p e r  hou r .  These t h r e e  s p e c i a l j s t s  were 

r e s p o n s i b l e  f o r  8.82% o f  f i g s  removed. The B lack  B u l b u l  and Wh i te  

Eye  h a r v e s t e d  a b o u t  30 a n d  1 7  f i g s  r e s p e c t i v e l y  w h i l e  t h e  

Yel lowbrowed Bu lbu l ,  H i l l  Myna and Golden O r i o l e  each removed average 

6.12, 12.41 and 0.63 f i g s  pe r  hou r  r e s p e c t i v e l y .  
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CHAPTER 5 

TIME BUDGET 

Site  I 

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

v a r i o u s  i m p o r t a n t  f r u g i v o r e s  i n  t h e  p r e s e n t  i n v e s t i g a t i o n .  

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

f r u g i v o r e  spec ies  were m o n i t o r e d  i n  t h e  Tenhipalam s i t e  ( T a b l e  28). 

A l l  d a t a  were c o l l e c t e d  f r o m  o b s e r v a t i o n s  on F. bgngha lens i s .  The 

b e h a v i o u r a l  r e p e r t o i r e  o f  a  b i r d  spec ies  was c a t e g o r i s e d  i n t o  seven 
1 

m a j o r  t y p e s  s u c h  a s  f o r a g i n g  ( i n c l u d i n g  s e a r c h i n g  a n d  f e e d i n g ) ,  

r e s t i n g  (Perching) ,  preening,  f l i g h t  o r  l ocomot ion  (Other  t h a n  f o r  

f o r a g i n g  and chasing), chase o r  a g o n i s t i c ,  c o u r t i n g  and c l e a n i n g  t h e  

b i l l .  The t i m e  f o r  which t h e  f o c a l  b i r d  remained h i d d e n  o r  masked b y  

t h e  f o l i a g e  was a l s o  recorded.  The t i m e  spent  i n  each a c t i v i t y  was 

e x p r e s s e d  a s  p e r c e n t a g e  o f  t o t a l  t i m e  o f  t h a t  o b s e r v a t i o n .  The 

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

v a r i a b l e  i n  most spec ies  ( T a b l e  28). There  was s i g n i f i c a n t  v a r i a t i o n  

i n  t h e  t i m e  t a k e n  f o r  d i f f e r e n t  a c t i v i t i e s  b y  a  s p e c i e s  (P > 0.001, 

One-way ANOVA Tab le  28a). 



TABLE 28. Time spent i n  various a c t i v i t i e s  during foraging by important b i r d  species i n  the Tenhipalam Study area 

(Data represen t  mean percen tages  w i t h  s t a n d a r d  d e v i a t i o n .  N = Sample s i z e )  

B i r d  spp. Perch ing  Forag ing  F l i g h t  Chasing 00; Preen ing  Cour tesy C lean ing  N ........................................................................................................................................... 

C. macrorhynchos -- ------- ---- 36.0+20.01 52223.94 1.7421.73 1.5621.83 2.2625.73 6 -02i13.56 - 0 - 1.4220.86 18 

*Oos - Out o f  s i g h t .  



Fig. 18. Percen t  t i m e  spent  i n  a c t i v i t i e s  by  ( A )  K o e l  

(B) Blossomheaded Parakee t  

1. r e s t i n g ;  2. f o r a g i n g ;  3. locomot ion;  

4. a g o n i s t i c ;  5. Ou t -o f - s igh t ;  6. Preening;  

7. Cour t i ng ;  8. b i l l  c l e a n i n g  
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Foraging 9  2  

I n  most spec ies  o f  b i r d s  e x c e p t  E .  sco toegxgg  g r e a t e r  p r o p o r t i o n  

o f  t i m e  was a l l o t e d  f o r  f o r a g i n g  a c t i v i t i e s  ( T a b l e  28, F ig.  18a). E .  

s c o l o e a c e a  s p e n t  s l i g h t l y  more  t i m e  f o r  r e s t i n g  (y 42.26%) t h a n  ----- ---- 
f o r a g i n g  (31 36.33%). The mean f o r a g i n g  t i m e  i n  t h e  f r u i t  p i g e o n  I. 

~hpenicoete_r_a,  ( F i g .  1 9 ~ 1 ,  b a r b e t s  M. y i c d i g  ( F i g .  1 9 a )  a n d  M. 

haemaceehala ( F i g  19b), t h e  crow 2 .  macrorhypmh,o_s, myna 4. t ~ i s t i s  ------- ---- 
were more o r  Less equal, r a n g i n g  f r o m  50 t o  55% o f  t i m e  ( F i g  20 a  & 

b l .  The pa rakee t  F. cyanoceehtmCa and t h e  O r i o l e  9 .  o r l o l u s  each 

a p p o r t i o n e d  an average 60% of  t i m e  f o r  f o r a g i n g  a c i v i t y .  

Resting and Preening 

E. scoloeacea r e s t e d  (F 42.2%) and p reened  (X 8.88%) f o r  n e a r l y  - ----- ---- 
h a l f  o f  t h e  t o t a l  t ime.  I. ehogtmjcoptgra has spent  averages 32.68% 

and 9.46 % o f  t i m e  b u d g e t  f o r  r e s t i n g  a n d  p r e e n i n g  a c t i v i t i e s  

r e s p e c t i v e l y .  Bo th  t h e  KoeL and Green P igeon  were u s u a l l y  found t o  

p e r c h  ov t h e  same b ranch  f o r  g r e a t e r  p a r t  o f  t h e  day. The b a r b e t  

s p e c i e s  M. l i r d j p  and M. haemacephtmCa remained a c t i v e l y  f e e d i n g  f o r  

a l m o s t  t h e  e n t i r e  Length o f  b o u t s  ( F i g .  19a and b ) .  They spent  o n l y  

o n e - t h i r d  o f  t h e  t i m e  b u d g e t  f o r  r e s t i n g  (x 28.83% a n d  Z 29.82% 

r e s p e c t i v e l y )  and p r e e n i n g  (7 5.04%, K 4.88% r e s p e c t i v e l y ) .  The 

p a r a k e e t  P. cyanomephh~~ had a t  Loca ted  average 23.23% o f  t i m e  f o r  



Fig. 19. Percent t ime  spent i n  a c t i v i t i e s  by 

( A )  Smal l  Green Barbet; (B) Coppersmith Barbet 

( C )  Common Green Pigeon 

1. r es t i ng ;  2.  foraging; 3. locomotion; 

4. agon i s t i c ;  5.  Out-of-s ight ;  6. Preening; 

7. Court ing;  8. b i l l  c l ean ing  





r e s t i n g  and o n l y  1.27% o f  t i m e  f o r  p r e e n i n g  (F ig .  18 b)  The crow &. 

macrorhynchostook  r e s t  f o r  n e a r l y  h a l f  o f  t h e  t o t a l  t i m e  ( T a b l e  28 & ------- ----r 

Fig .  20 a) .  The myna A. t r i s t i s  was a t  pe rch  f o r  a  s l i g h t l y  Lesser 

t i m e  6 32%) t h a n  t h e  crow w h i t e  t h e  o r i o l e  g. y j g l ! ~  a l l o c a t e d  o n l y  

about  o n e - f o u r t h  o f  t h e  t i m e  budget f o r  r e s t i n g  and p r e e n i n g  purposes 

( F i g  2 0  c ) .  The b r i e f  b r e a k s  d u r i n g  a  b o u t  b y  m o s t  b i r d  s p e c i e s  

.were,  p robab ly ,  f o r  c o n s e r v i n g  energy f o r  t h e  n e x t  a c t i v i t y ,  though 

i n  Koel,  i t  was more a t t e n t i v e  t o  de fend ing  i t s  f e e d i n g  t e r r i t o r y  

d u r i n g  i n t e r f e e d i n g  i n t e r v a l s .  

Fl ight  or  Locomotion 

The f l i g h t  o r  locomotary  a c t i v i t i e s  i n c l u d e d  t h o s e  o t h e r  t h a n  

f o r  f e e d i n g  o r  a g o n i s t i c  encounters.  (For  example, t h e  movement f o r  

chang ing p e r c h 3  B i r d s  such as crows were seen mak ing d i s t a n t  f l i g h t s  

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

ep isode.  In s n a l l e r  f r u g i v o r e s  l i k e  b a r b e t s  and o r i o l e s ,  t h ? i =  moves 

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

i n t e r s p e c i f i c  o r  i n t r a s p e c i f i c  i n t e r f e r e n c e s .  However, t h e  d i f f e r e n t  

s p e c i e s  were found  t o  spare  o n l y  a  v e r y  s m a l l  f r a c t i o n  o f  t o t a l  t i m e  

f o r  t h e s e  m i s c e l l a n e o u s  movements (Tab le  28). The b a r b e t s  spent  

n e a r l y  2% o f  t i m e  budget  f o r  f l i g h t s  o r  locomotary  a c t i v i t i e s .  The 

Crow a n d  Myna a l s o  a l l o c a t e d  a l m o s t  e q u a l  p r o p o r t i o n  o f  t i m e  as  

b a r b e t s  f o r  t h e s e  locomot ions .  U n l i k e  barbets,  t h e  L a t t e r  two b i r d  

s p e c i e s  had most o f  t h e i r  non - fo rag ing  moves due t o  t h e i r  f r e n e t i c  



Fig. 28. Percent t ime  spent i n  a c t i v i t i e s  by  

( A )  Jungle  Crow (B) Common Myna ( C )  Golden O r i o l e  

1. res t ing ;  2. forag ing;  3. Locomotion; 4. agon is t i c ;  

5. Out-of-s ight ;  6. preening; 7. cour t ing;  8. B i l l  

c l ean ing  



Avian Activity 



behaviour .  ' A L L  o t h e r  spec ies  o f  b i r d s  s t u d i e d  a l l o t e d  l e s s  t h a n  1% 

of  t i m e  f o r  such Locomotary purposes.  

Agoni s t  i c 

The i n t r a s p e c i f i c  and i n t e r s p e c i f i c  c o m p e t i t i o n s  and  agg ress i ve  

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

However, t h e  Koet  was r e l a t i v e l y  more a g g r e s s i v e  and t h i s  b i r d  o f t e n  

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

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

spec ies  has a l l o c a t e d  more t i m e  f o r  a g o n i s t i c  i n t e r a c t i o n s  (7 6.86%). 

Other s p e c i e s  o f  f r u g i v o r e s  spent  o n l y  a  v e r y  s m a l l  p r o p o r t i o n  o f  

t i m e  i n  s u c h  c o m p e t i t i v e  i n t e r a c t i o n s .  I n  t h e m  t h e  a g o n i s t i c  

i n t e r a c t i o n s  were m o s t l y  o f  i n t r a s p e c i f i c  n a t u r e .  The Jung le  Crow 

was found t o  d i s p l a c e  many s m a l l e r  b i r d  s p e c i e s  f r o m  t h e i r  f e e d i n g  

perch. S i m i l a r l y  t h e  Common Green Pigeon, wh ich  a l s o  used t o  have 

r a t h e r  f e e b l y  defended, f o r a g i n g  t e r r i t o r i e s ,  made s c a r i n g  a t t a c k s  on 

i n t r u d e r s  p a r t i c u L a r L y  t h e  ba rbe ts .  However, t h i s  s p e c i e s  was Less 

agg ress i ve  t h a n  t h e  KoeL and spent  an average 0.63% of  t o t a l  t i m e  

f o r  a g o n i s t i c  i n e r a c t i o n s .  The J u n g l e  Crow, t h e  S m a l l  Green Barbe t  

and t h e  Common Myna have aL l o t e d  average 1.56%, 1.45% and 0.57% o f  

t ime  budget r e s p e c i v e t y  i n  t h i s  b e h a v i o u r a l  response.  O the r  spec ies  

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

a g o n i s t i c  e n c o u n t e r s  (Tab le  28). 



TABLE 28a. Analysis o f  variance of percentage o f  time a l locat ion  

f o r  various a c t i v i t i e s  by important f ig-eat ing lbirds a t  

Tenhipalam S i t e  

B i r d  spec ies  D F F-va l u e  P ..................................................................... 

E. scoloeacea -- ----- ---- 
I, ehoenlcoetera 

M, y j r d i s  

4, haemaceehaia 

P, cyanoceehala 

C.  rnacrorhyncos -- ------- ---- 
-- c -  selendens 

A, t r i s t i s  



Courtship 

I n  t h e  p r e s e n t  s t u d y  v e r y  L i t t l e  c o u r t i n g  a c t i v i t i e s  were come 

ac ross  c iu r i ng  f e e d i n g  among t h e  d 4 f f e r e n t  a v a i n  f r u g i v o r e s .  The 

c o u r t i n g  d i sp lays ,  i f  any, o f t e n  i n v o l v e d  mu tua l  chases between t h e  

p a r i n g  i n d i v i d u a l s .  : Ea rbe ts ,  o r i o l e s  and b u l b u l s  were seen t o  

make such c o u r t s h i p  moves. No such c o u r t s h i p  a c t i v i t y  was observed 

i n  parakeets,  crows and Common Myna i n  t h i s  study, w h i l e  s p e c i e s  

such as  t h e  Green pigeon, Koel, Barbet ,  and Golden O r i o l e  had spent  a  

n e g l i g i b l e  p o r t i o n  o f  t h e  t i m e  budget  i n  c o u r t i n g  g e s t u r e s  (Tab le  

28). 

Bi 11 C Leaning 

S c r a p s  o f  f i g s  o f t e n  s t u c k  t o  t h e  b e a k  s u r f a c e  o f  many b i r d  

species, p a r t i c u l a r l y  o f  t h o s e  t a k i n g  a  p iece-meal  d i e t .  The beak 

c l e a n i n g  was u s u a l l y  done e i t h e r  b y  r u b b i n g  i t  w i t h  c laws and t o e s  o r  

b y  w i p i n g  i t  a g a i n s t  t h e  p e r c h i n g  branch.  The f requency  o f  b i l l  

c l e a n i n g  v a r i e d  c o n s i d e r a b l y  among v a r i o u s  spec ies .  Each c l e a n i n g  

endeavour Las ted 5 t o  10 seconds i n  most b i r d  species.  The b i r d s  

such as Crow, Myna, Or io le ,  Parakeet  e t c .  wh ich  a t e  f i g s  b i t - b y - b i t  

spen t  r e l a t i v e l y  more t i m e  f o r  b i l l  c l e a n i n g  t h a n  Koe l  and Sma l l  

G r e e n  B a r b e t ,  w h i c h  s w a t  Lowed  t h e  f i g s  f o l l o w i n g  a  b r i e f  

m a n d i b u l a t i o n  (Tab le  28). 



U s u a l l y ,  many o f  t h e  f e e d i n g  i n d i v i d u a l s  were masked b y  f i g  

f o l i a g e ,  even though  f o r  a  few seconds.  However, t h e  a c t i v e l y  

f o r a g i n g  b i r d s  were more e a s i l y  Located t h a n  t h e  pe rch ing  i n d i v i d u a l s  

i n  these ins tances.  The d u r a t i o n  o f  t ime  when t h e  i n d i v i d u a l  b i r d s  

were ou t -o f - s i gh t  o f  t h e  observer  v a r i e d  f rom 2  t o  10% o f  t h e  t ime  

budget. The barbe ts  and o the r  sma l l e r  f r u g i v o r e s  were e a s i l y  got 

l o s t  i n  t h e  f o l i a g e .  They were ou t -o f -s igh t  5  t o  20% o f  t ime. The 

c r y p t i c  green c o l o u r a t i o n  o f  green pigeons, parakee ts  and barbe ts  

rendered o b s e r v a t i o n  o f  these spec ies  more d i f f i c u l t  a t  Ejcc~ crown. 

The p i g e o n s  were l o s t  i n  v i e w  f o r  5% t o  15% o f  t i m e  w h i l e  t h e  

parakeets  were out -o f -  s i g h t  f o r  5% t o  25% o f  t ime. 

The Golden O r i o l e  and the  Common Myna were h idden from view f o r  

average 8.56% and 6.67% t ime budget r espec t i ve l y .  The KoeL was a  

ve r y  shy and clumsy b i rd ,  which p r e f e r r e d  t o  forage on the  t h i c k l y  

f o l i a t e d  branches o f  f i g .  They remained ou t -o f -s igh t  f o r  n e a r l y  an 

average 5% o f  t o t a l  t ime. 

S i t e  I1 

I n  t h e  V y t h i r i  s tudy area t h e  analyses o f  t ime  budgets o f  f i v e  

impor tan t  spec ies  o f  b i r d s  were c a r r i e d  ou t  (Table 29 and Fig.  21 & 



TABLE 29. Time spent i n  a c t i v i t i e s  during foraging by some important b i r d  species a t  Vythi r i  study area 

Data r e p r e s e n t  mean percen tage  w i t h  s t a n d a r d  d e v i a t i o n .  N - sample s i z e  

P e r c h i n g  Foraging F l i g h t  Chasing 00 s* Preen ing  Cour tesy Cleaning N ........................................................................................................................................... 

H. madagascar iens is  18.72214.48 -- ---- ----------- 70.31216.88 1 .3821.65 0.7821.20 7.70+11.72 0.7022.14 0.5521.62 0.8221.02 19 

5: r ~ L i g i 2 l 2  20.45216.80 63.47214.17 0.86+1.35 0.312 6.51 9.16216.63 5.02+8.10 0.0320.44 0.9721.02 15 

*0os - Out o f  s i g h t  



Fig. 21. P e r c e n t  t i m e  spent  i n  a c t i v i t i e s  b y  ( A )  G r e y f r o n t e d  

Green Pigeon, (6)  Sma l l  Green Barbet ;  

(C) C r i m s o n t h r o a t e d  B a r b e t  ( V y t h i r i  S i t e )  

1. r e s t i n g ;  2. f o r a g i n g ;  3. locomot ion ;  

4. a g o n i s t i c ;  5. Ou t -o f - s igh t ;  6 .  preen ing;  

7. c o u r t i n g ;  8. B i l l  c l e a n i n g  





2 2 ) .  The p a t t e r n  o f  a l l o t m e n t  o f  t i m e  f o r  v a r i o u s  b e h a v i o u r a l  

a c t i v i t i e s  b y  t h e s e  b i r d s  v a r i e d  s l i g h t l y  f r o m  t h a t  o f  t h e i r  

c o ~ n t e r p a r t s  i n  t h e  Tenhipalam area. The f r u i t  p i g e o n  I. pgmpadgra 

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

P h o e n i c o p t e r a  a t  T e n j h i p a l a m .  The  b a r b e t  M. l j r d j s  s h o w e d  -------- ---- 
c o n s i d e r a b l e  v a r i a t i o n s  i n  t h e  t ime  a l l o c a t i o n  p a t t e r n  between t h e  

two s i t e s .  The Cr imson- throated Barbet,(M. y g b ~ L ~ a _ p : i i L s )  however, 

showed a  more o r  l e s s  s i m i l a r  f o r a g i n g  behav iou r  as t h a t  o f  i t s  c l o s e  

r e l a t i v e ,  t h e  c r i m s o n - b r e a s t e d  B a r b e t  (PJ.  h a e m a c e p h a l a l  i n  t h e  

S i t e  I. 

Foraging 

The p i g e o n  Lrgyg! pompadora fo raged  f o r  50 t o  60% o f  t o t a l  t i m e  

(T 51  -38%) wheras t h e  b a r b e t s  M. yjrrijs and PJ. r u b r i c a e j C I 3  spent  

t h r e e - f o u r t h  o f  t h e  t i m e  budget i n  f e e d i n g  a c t i v i t i e s .  The b u l b u l  

lj.mamggascarjensis had i n c u r r e d  an average 70% o f  t i m e  w h i l e  t h e  H i l l  

Myna (5. rgCLgjgia) s p e n t  a b o u t  60% o f  t i m e  f o r  f e e d i n g .  Most  

spec ies  o f  b i r d s  here, t h u s  a l l o c a t e d  a  g r e a t e r  p o r p o r t i o n  o f  t i m e  

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

s tudy  area. 

Resting and Preening 

The B a r b e t ,  t h e  B l a c k  B u l b u l  a n d  t h e  H i l l  Myna r e s t e d  a n d  



Fig. 22. Percent  t i m e  spent i n  a c t i v i t i e s  by 

( A )  Black  B u l b u l  (B) H i l l  Myna 

1. r e s t i n g ;  2 .  foraging;  3. locomotion; 

4. a g o n i s t i c ;  5 .  Out-of-s ight ;  6. preening; 

7. Court ing; 8. B i l l  c lean ing .  
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preened,  f o r  much l e s s  t ime .  They a l l o c a t e d  abou t  1 0  t o  20% o f  t i m e  

f o r  r e s t i n g  and n e a r l y  4 t o  5% o f  t i m e  f o r  p r e e n i n g  purposes. These 

s p e c i e s  u s u a l l y  had much s h o r t e r  f e e d i n g  b o u t s  and  t h e y  o f t e n  f l o w  t o  

a  n e i g h b o u r i n g  p e r c h  t r e e  a f t e r  each v i s i t .  The f o r a g i n g  t r e e  was 

u s e d  as  pe rch  s i t e  o n l y  r a r e l y .  The G r e y - f r o n t e d  Green p igeons 

h e r e  spent  a lmost  as much t i m e  (y 37.32%) t i m e  as  t h e  common Green 

P e g i o n  i n  t h e  Thenhipalam s tudy  area.  (z 36. 68 % > .  

F l i g h t  

The b i r d  movements o t h e r  t h a n  f o r  f o r a g i n g  o r  c o u r t s h i p  were 

l e s s  prominent  i n  t h e  f i v e  f r u g i v o r e  s p e c i e s  s t u d i e d .  The B l a c k  

B u l b u l  a l l o t e d  t h e  maximum p r o p o r t i o n  o f  t i m e  (X 1.38 % I .  f o r  non- 

f o r a g i n g  movements among t h e s e  f i v e  s p e c i e s  o f  b i r d s .  The b u l b u l s  

were  observed making s e v e r a l  u n t a r g e t e d  f l i g h t s ,  a t  t i m e s  moving 

away f r o m  t h e  f o r a g i n g  t r e e  and r e t u r n e d  i m m e d i a t e l y  t o  f o r a g e  again.  

Ba r -be ts  and H i l l  Myna spent  about  1% t i m e  f o r  t h e s e  m i s c e l l a n e o u s  

f l i g h t s  w h i l e  t h e  f r u i t  p i g e o n  spent  o n l y  as Low as  0.27 % o f  t o t a l  

t i m e  f o r  t hese  l ocomot ions .  Pigeons were more s e d e n t a r y  i n  h a b i t  

a n d  each member o f  t h e  f l o c k  o f t e n  f o r a g e d  f o r  most o f  t h e  t i m e  on a 

p a r t i c u l a r  branch. 

Agoni s t i  c 

N e g a t i v e  i n t e r a c t i o n s  w i t h i n  t h e  f r u g i v o r e  community a t t e n d i n g  a 



f i g  c r o p  w e r e  l i t t l e  o b s e r v e d  a t  V y t h i r i  s i t e .  A g g r e s s i v e  

encounters  between f o r a g i n g  b i r d s  were never obse rved  d u r i n g  t h i s  

study.  Compet i t i ons  when observed were m o s t l y  i n t r a s p e c i f i c  and 

o f t e n  c o n s i s t e d  o f  s u p p l a n t i n g  chases on ly .  T h i s  wou ld  have enabled 

a t t a c k i n g  b i r d  t o  l o c a t e  t h e  r i p e  f i g s .  A l l  t h e  f i v e  b i r d s  spec ies  

s t u d i e d  had a p p o r t i o n e d  much l e s s  t i m e  (4%) i n  c h a s i n g  o r  a g o n i s t i c  

a c t i v i t i e s .  

The a v i a n  f r u g i v o r e s  i n  t h i s  aea, however,  f a c e d  s e v e r e  

c o m p e t i t i o n  f r o m  c e r t a i n  mammalian frugivocus:. L i k e  Bonnet Macaque 

(Macaca r g d j a t a ) ,  Malabar Giant  Q u i r r e l  (Raf3gfg i n d i c a )  e t c .  The 

b a t s  Pteropus sp. were u s u a l l y  n o c t u r n a l  v i s i t o r s .  The monkey was 

more aggress i ve  and was found t o  s c a r i n g  o f f  t h e  f o r a g i n g  b i r d s .  

Most o f  t h e  a v i a n  v i s i t o r s  f l e d  j u s t  as t h e  monkey t r o u p  marched i n  

on t h e  f i g  t r e e .  

Courtship 

Eventhough l e s s  i n t e n s i v e ,  c o u r t i n g  d i s p l a y s  were a l s o  a l l o c a t e d  

a  s m a l l  p o r t i o n  o f  t i m e  b y  many b i r d  s p e c i e s .  M u t u a l  c o u r t i n g  

chases were t h e  most commonly observed ma t ing  d i s p l a y s  e s p e c i a l l y  i n  

b a r b e t s  and b u l b u  Ls. The Cr imson-throated Barbet, t h e  s m a l l  Green 

Barbet, and t h e  B l a c k  B u l b u l  spent average 0.75%, 0.52% and 0.55% o f  

t i m e  budget r e s p e c t i v e l y  i n  c o u r t s h i p  d u r i n g  f o r a g i n g .  I n  f r u i t  



TABLE 29a. Analysis o f  variance o f  percentage o f  time a l locat ion fo r  

various a c t i v i t i e s  by important b i r d  species a t  Vyth i r i  

s i t e  

B i r d  species D F F-va Lue Prob. ..................................................................... 

L- es~eadpra 7 30.46 

M, rubrlcaellla 7 165.85 

8, yjrlfjs 7 90.81 

H. madagascariensi s 7 -- ---- ----------- 137.57 

4, rellsissa 7 72.41 



PLate 15. a. A female koeL a t  E, ane l i ss ima crop defending 

i t s  f eed ing  t e r r i t o r y .  

b. Small Green Barbet  swallows t he  F, gmeLissirng 

f r u i t .  





pigeon, t h e  ma t ing  p a i r s  were seen p e r c h i n g  s i d e  by s i d e .  A t  t i m e s  

one member o f  t h e  p a i r ,  perhaps t h e  male, approached i t s  mate w i t h  

. s l o w  f l i c k e r i n g  o f  w i n g s .  The b r e e d i n g  p a i r  was seen, v e r y  

o c c a s i o n a l l y ,  m a k i n g  d a n c i n g  moves b y  h o p i n g  b e t w e e n  a d j a c e n t  

branches. T h i s  s p e c i e s  has a l l o w e d  an overage 0.37% o f  t i m e  f o r  

c o u r t s h i p  manoeuvores w h i l e  a t t e n d i n g  f i g s .  The H i l l  Myna spent  

o n l y  a  v e r y  n e g l i g i b l e  p o r t i o n  o f  t i m e  i n  t hese  a c t i v i t i e s  (0.03%). 

Cleaning 

The F i g s  o f  t. amplssj - ia  were s m a l l  enough t o  be swal lowed whole 

by v a r i o u s  spec ies  o f  b i r d s .  So v e r y  l i t t l e  f r u i t  sc raps  o f t e n  s t i c k  

t o  t h e  b e a k  a f t e r  e a c h  f e e d i n g  a t t e m p t .  The f o r a g e r s ,  d i d  n o t  

r e q u i  r e  f r e q u e n t  c  L e a n i n g  o f  t h e i  r b i  l 1. The c r i m s o n - t  h r o a t e d  

Barbet, G rey - f ron ted  Green Pigeon, H i l l  Myna and B l a c k  B u l b u l  spared 

o n l y  a b o u t  1% t i n e  f o r  b i l l  c l e a n i n g .  The S m a l l  G r e e n  B a r b e t  

a l l o c a t e d  a  s l i g h t l y  lower  amount o f  t i m e  (0.73%) t o  b i l l  c l e a v i n g .  

Though t h e  r i p e  f i g  bo rne  t r e e s  were b a r e  o r  t h i n l y  f o l i a t e d ,  

t h e  s m a l l e r  b i r d s  L i k e  b a r b e t s  g o t  l o s t  f r om obse rve rs  v i s i o n  a t  

t i m e s  because o f  t h e  rampant f o r a g i n g  movements o f  t h e  f l o c k  members 

w i t h i n  t h e  canopy. The S m a l l  Green Barbet, C r imson- th roa ted  Ba rbe t  

and B l a c k  B u l b u l  were l o s t  i n  v iew f o r  average 7.44%, 8.42% and 7.70% 



t i m e  r e s p e c t i v e l y .  The H i l l  Myna, wh ich  p r e f e r a b l y  f o raged  a t  t h e  

u p p e r  a n d  o u t e r  s u r f a c e  o f  f i g  c a n o p y  was m o r e  d i f f i c u l t  t o  be  

observed.  I t  remained o u t - o f - s i g h t  f o r  an  average 9.16% time. The 

G r e y - f r o n t e d  Green Pigeons because o f  t h e i r  more seden ta ry  feed ing  

h a b i t  c o u l d  be  more e a s i l y  t r a c e d  and were t h u s  l o s t  i n  view f o r  o n l y  

a s h o r t e r  t i m e  (3.10%). 
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CHAPTER 6 

FRUIT HANDLING TECHNIQUES AND FORAGING BEHAVIOUR 

A d e f i n i t e  s t r a t e g y  s e e m s  t o  h a v e  b e e n  a d o ~ t e d  b y  a v i a n  

f r u g i v o r e s  i n  f i g  g a t h e r i n g  and m a n i p u l a t i o n .  Most o f  them haun ted  

t h e  f r u i t i n g  f i g  crown i n  smal l ,  moderate o r  l a r g e  s i z e d  groups. The 

mean group s i z e  o f  d i f f e r e n t  f o r a g i n g  species a t  Tenhipalam s i t e  

v a r i e d  c o n s i d e r a b l y  a n d  i n  a b i r d  s p e c i e s  j t s e l f  :he g r o u p  s i z e  

v a r i e d  i n  d i f f e r e n t  f i g  spec ies .  Green pigeons and Greyheaded Myna 

f o r a g e d  i n  much l a r g e r  f l o c k s  o f  u p t o  40 o r  more  b i r d s .  Crows 

v i s i t e d  t h e  f i g  t r e e  o f t e n  i n  f l o c k s  o f  20 o r  more b i r d s ,  e s p e c i a l l y  

i n  t h e i r  even ing bouts.  B a r b e t s  were feed ing  i n  f l o c k s  o f  10 t o  15 

b i r d s  w h i l e  t h e  Koe l  and p a r a k e e t s  were seen f e e d i n g  i n  p a i r s  o r  i n  

s m a l l e r  g roups o f  6 o r  7 b i r d s  each. The Redwhiskered BuLbuL, t h e  

Redvented B u l b u l  and t h e  Common Myna a l s o  fo raged i n  s m a l l e r  g roups  

(5 o r  6 b i r d s  each). The T ree  P i e  u s u a l l y  v i s i t e d  t h e  f i g s  s i n g l y  o r  

i n  p a i r s .  W h i l e  t h e  L a r g e  I n d i a n  C u c k o o s h r i k e  was o f t e n  a  l o n e  

v i s i t o r .  

D i f f e r e n t  spec ies  o f  b i  r d s  showed v a r i a t i o n  i n  t h e i r  f o r a g i n g  

p a t t e r n s .  B e f o r e  moving t o  t h e  f e e d i n g  t ree,  t h e  f r u i t  p igeons  o f t e n  

Landed on a  t a l l  t r e e  t o p  l o c a t e d  nearby.  From t h e  s e n t i n e l  p e r c h  

t h e y  h a d  a Look-out  o f  t h e  s u r r o u n d i n g s .  The k o e ~  a l s o  showed 



TABLE 30. Use o f  d i f f e r e n t  forag ing  'angles'  by v a r i o u s  a v i a n  f rug ivores  a t  Tenhipalam S i t e .  N - Sample size;  SD i n  brackets 

"Upside - down" "Reach" S a l l y  / hovering 
Spp. B i r d  ---------------------------------.- .................................. .............................. N 

X t ime used % Success % t ime used % success % t ime used % success 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - .  .................................. .................................. ------- 

!, safer 41.35 (35.98) 58.39 (26.69)  58.65 (35.98) 71.34 (18.05)  -- -- 13 

C .  macrorhynchos -- ------- ---- 17.87 (17.87) 48.18 (25.97)  75.92 (15.87)  65.68 (15.58) 6.21 (9 .28)  25 (28.56) 14 

D. vagabu~da -- 37.29 (32.24) 57.35 (33.29)  53.80 (32.88) 74.00 (19.93) 8.91 (12.53) 40 (41 -83)  12 

A. t r i s t i s  -- ------- 30.56 (17.14) 71.49 (17.43)  65.82 (18.10) 83.14 (14.62)  3.61 (6 .21)  43.33 (36.52) 18 

i ? A 2 ~ k ? c g ~  25.30 (19.36) 72.75 (21.96) 67.80 (23.81)  77.56 (21.27)  6.90 (9.64)  41 .67 (33 .33 )  21 

2, xanrhnrnvs 21.57 (?8 .18)  69-89  (32.34)  71.36 (25.50)  77-01 (1?.9o) 7.07 (11.17) 36.67 (41.50) 14 

C.  novaeholandiae -- -------------- 28.13 (26.33) 30 (44.72)  43.20 (32.20) 56.95 (33.51)  28.68 (35.61) 40 (25.28) 9 



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

f e e d i n g  t e r r i t o r y  and was i n t o l e r a n t  t o  o t h e r s  e n c r o a c h i n g  t h e i r  

t e r r i t o r y .  They were shy and v e r y  clumsy and p r e f e r a b l y  f o r a g e d  i n  

shades o f  f o l i a g e .  P i g e o n s  a n d  K o e l s  were  u s u a l l y  q u i t e  s i l e n t  

whi Ls t  feed ing .  The Pigeon, however, was hea rd  p r o d u c i n g  mute ca L Ls 

e i t h e r  a t  r e s t  o r  i n  i n t e r f e e d i n g  i n t e r v a l s .  The S m a l l  Green B a r b e t  

p r o d u c e d  l ow  c o n t a c t  c a l l s  w h i  Le f o r a g i n g .  The m a l e  KoeL was 

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

season. The Blossom-headed Parakee t  and t h e  Rose- r inged Parakeet  

Landed on t h e  upper  s u r f a c e  o f  f i g  canopy. They made Loud c o n t a c t  

c a l l s  w h i l e  a t  Land ing and a t  d e p a r t u r e .  They a l s o  f o r a g e d  s i l e n t l y  

w i t h  f e w e r  f o r a g i n g  moves.  T h i s  made them v e r y  d i f f i c u l t  t o  b e  

t r a c e d  w i t h i n  t h e  t r e e  canopy. Crows made r a t h e r  f r e n e t i c  movements 

p roduc ing  v o c i f e r o u s  c a l l s  a n n o y i n g  o t h e r  f r u g i v o r e s .  The KoeL found  

themselves c r o u c h i n g  b e h i n d  f o l i a g e  i n  such c i r cums tances .  

D i s t i n c t  f r u i t  monoeuvr ing  t e c h n i q u e s  were employed by  d i f f e r e n t  

spec ies  o f  b i r d s  t o  g a t h e r  f i g s .  These techn iques  m a i n l y  depended on  

t h e  morphology, mode o f  p r e s e n t a t i o n  and s p a t i a l  a r rangements  o f  f i g s  

on t h e  t r e e  a s  wel l-  as t h e  m o r p h o l o g i c a l  f e a t u r e s  o f  t h e  f o r a g i n g  

b i r d  species.  Three ma jou r  t e c h n i q u e s  were adopted by b i r d s  t o  p l u c k  

f i g s  p resen ted  a t  t h e  t i p  o f  s m a l l  t w i g s  o r  on t h e  t r u n k ;  (1) t h e  

"Hanging" o r  "Upside Down" p o s i t i o n  i n  which t h e  f e e d i n g  b i r d  hanged 

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



p l u c k e d  t h e  f i gs ;  (2)  t h e  "Reach" p o s i t i o n ,  when t h e  v i s i t o r  extended 

i t s  head a n d  n e c k  a n d  r e a c h e d  o u t  t h e  f i g  f r o m  p e r c h ;  ( 3 )  t h e  

" S a l l y i n g "  o r  "Hover ing" t a c t i c s  i n  which t h e  b i r d  p i c k e d  up f i g s  

f rom v e r y  t h i n  o r  d r o o p i n g  t w i g s  w h i l e  on wings. 

M a j o r i t y  o f  f i g - e a t e r s  used t h e  f i r s t  two f e e d i n g  a n g l e s  q u i t e  

c o m m o n l y  a n d  o n l y  s p a i  r i n g l y  t h e y  d e p e n d e d  o n  " h o v e r i n g "  o r  

" s a l l y i n g "  techn ique.  The t a b l e  30  d e s c r i b e s  t h e  mean pe rcen tage  o f  

t i m e s  each  t e c h n i q u e  was emp loyed  b y  v a r i o u s  b i r d  s p e c i e s  a t  

Tenhipalam s i t e  and r e s p e c t i v e  success r a t e  o f  each s p e c i e s  u s i n g  

each t a c t i c s .  

The Koel, Smal l  Green Barbet, Copper Smi th  Ba rbe t  and Red-vented 

BuLbuL used "reach" and "ups ide  down" p o s i t i o n s  a lmost  s i m i l a r l y  and 

i n  n e a r l y  60% and 40% o f  t i m e s  r e s p e c t i v e l y .  F r u i t  p i g e o n s  used t h e  

"reach" and t h e  "ups ide  down" ang les  i n  about  60-65% and 35-40% o f  

t jmes  r e s p e c t i v e i y .  Parakeet: were e q u a i l y  e f f i c i e n t  a t  b o t h  t h e  

above p o s i t i o n s ,  though t h e  "reach" p o s i t i o n  was used more o f t e n  fi 

53.28% and ? 46.72% r e s p e c t i v e l y ) .  The j u n g l e  c r o w  h a d  a  much 

g r e a t e r  number o f  a t t e m p t s  a t  " reach" ang le  t h a n  i n  t h e  "ups ide  down" 

p o s i t  i on .  

The Golden Or io le ,  Black-headed Or io le ,  T ree  P i e  and Common Myna 

had s i m i l a r  f o r a g i n g  p a t t e r n s  and they  used a l l  t h e  t h r e e  d i f f e r e n t  

f eed ing  techniques,  t hough  t h e  "reach" and "ups ide  down" a n g l e s  were 



more  p r o m i n e n t  ( T a b l e  3 0 ) .  The " S a l l y i n g "  o r  " h o v e r i n g "  f l i g h t  

t a c t i c s  was used i n  l e s s  t h a n  10% o f  t h e  t o t a l  f e e d i n g  a t temp ts .  The 

L a r g e  I n d i a n  Cuckoo S h r i k e  a l s o - e m p l o y e d  t h e  t h r e e  d i f f e r e n t  f e e d i n g  

modes. T h i s  spec ies  was more e f f i c i e n t  a t  " S a l l y i n g "  t e c h n i q u e  t h a n  

o t h e r  a v i a n  f r u g i v o r e s  i n  t h i s  s t u d y  area.  I t  used t h e  o t h e r  two 

p o s i t i o n s  w i t h  a lmost  e q u a l  e f f i c i e n c y ,  b u t  t h e  " reach"  p o s i t i o n  was 

more prominent  (Tab le  301. 

The number o f  s u c c e s s f u l  a t t e m p t s  a t  each a n g l e  by  d i f f e r e n t  

b i r d  spec ies  d i f f e r e d  c o n s i d e r a b l y .  The same s p e c i e s  had d i f f e r e n t  

success r a t e s  a t  d i f f e r e n t  a n g l e s  ( T a b l e  30 ) .  The s p e c i a l i s t s  such 

a s  Koe l ,  S m a l l  G r e e n  B a r b e t ,  Copper -sm i  t h  B a r b e t ,  Common Green  

Pigeon, Grey - f ron ted  Green P i g e o n  and Blossom-headed Parakeet  had 

s i m i l a r  and ove r  80% success r a t e s  a t  "Upside down" p o s i t i o n  and 

abou t  95% s u c c e s s f u l  a t t e m p t s  a t  " reach"  p o s i t i o n .  The Red-vented 

B u l b u l ,  G o l d e n  O r i o l e ,  B l a c k - h e a d e d  O r i o l e  a n d  Common Myna were  

a lmos t  e q u a l l y  e f f i c i e n t  i n  t h e  f i r s t  two p o s i t i o n s  w i t h  about  70% 

successfuL a t t e m p t s  i n  each case w h i l e  s c o r i n g  o n l y  40 t o  50% success 

i n  t h e  " s a l l y i n g "  o r  "hove r ing "  t a c t i c s .  The J u n g l e  Crow and Tree 

P i e  had  a l m o s t  s i m i l a r  s u c c e s s  r a t e s  a t  t h e  f i r s t  t w o  p o s i t i o n s  

( T a b l e  3 0 ) .  The Tree Pie, however, was more s u c c e s s f u l  t h a n  Crow a t  

" s a l l y i n g "  o r  "hove r ing "  t e c h n i q u e .  The Large I n d i a n  Cuckoo S h r i k e  

had a  l i t t l e  lower  success r a t e s  a t  "ups ide  down" (30%)  and "reach" 

(56.95%) p o s i t i o n s  t h a n  o t h e r  b i r d  spec ies .  However, w i t h  " f l i g h t "  

technique,  t h e y  had o v e r  60% success  r a t e .  



TABLE 31. Use of  d i f fe rent  foraging 'angles' by various avian frugivores a t  Vy th i r i  s i t e  (Standard d e v i a t i o n  i n  czrentheses;  N = sample 

s i z e )  

"Upside down" "Reach" S a l l y  1 h o v ? r i n g  
Spp. B i r d  ................................. .--------------------------------- ................................ N 

% t i m e s  used % Success % t imes used % i u c c e s s  % t imes  used % success . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ................................. ......................................... 

Ir epmeadpra 

T. g r i s e u s  -- ------ 
P. co lumboides -- ----------- 
MI y i r i j s  

MI haemaceehala 

P. j o c o s u s  -- ------ 

HZ ~ " d a q a s c a r l e n s i s  

1, merula 

G, r e l i g i p s a  

I. p u e l l a  -- ----- 



The KoeL and t h e  Sma l l  Green Barbet  u s u a l l y  swat Lowed t h e  f i g s  

whole o r  a f t e r  a  b r i e f  m a n i p u l a t i o n  by b i l l  when t h e  f i g s  were Large. 

The Copper-smith B a r b e t  swal lowed t h e  s m a l l e r  f i g s  o f  E. tsjahgLa, E. 

microcarea, E. gibbtm~a e t c .  w h i l e  i t  had a  p iece-meal  d i e t  o f  l a r g e r  -------- 

ones L i k e  t h a t  o f  i. bgmghalehpjs. A s i m i l a r  b e h a v i o u r  was observed 

i n  F r u i t  Pigeon, O r i o l e ,  Myna and Bu lbu l .  Crows and Tree P i e  had a  

r a t h e r  clumsy way o f  f i g  man ipu la t i on .  They moved ove r  t o  o t h e r  

p e r c h i n g  branches a f t e r  p i c k i n g  up t h e  f i g s  wh ich  were t h e n  h e l d  i n  

c l a w s  o r  b e t w e e n  t o e s  a n d  consumed b i t - b y - b i t .  S c r a p s  o f  f i g s  

c o n t a i n i n g  p u l p  and seeds were dropped on t h e  ground. The La rge  

I n d i a n  Cuckoo S h r i k e  g e n e r a l l y  f l e w  o v e r  t o  a  n e a r b y  t r e e  a f t e r  

p l u c k i n g  t h e  f i g s  t o  e a t  them. I t  u s u a l l y  banged t h e  f i g  s e v e r a l  

t imes a g a i n s t  t h e  p e r c h i n g  branch as i t  used t o  do w i t h  an an ima l  

p rey  

The c o n s p e c i f i c  and mixed f e e d i n g  f l o c k s  c h a r a c t e r i s t i c  o f  a v i a n  

f r u g i v o r y  were o f  common occur rence i n  t h e  V y t h i r i  Study a rea  a l s o .  

The mean g roup  s i z e s  o f  v a r i o u s  f r u g i v o r e s  v a r i e d  c o n s i d e r a b l y .  The 

Grey - f ron ted  Green P i g e o n  and t h e  Cr imson- throated Ba rbe t  had f e e d i n g  

f l o c k s  o f  u p t o  50 o r  more b i r d s .  The Whi te eyes were seen v i s i t i n g  

f i g  crown i n  c o n s i d e r a b l y  Large numbers. Groups o f  H i l l  Myna and . 

B lack  B u l b u l  o f t e n  compr ised o f  10 t o  12 b i r d s  w h i l e  t h a t  o f  t h e  

S m a l l  Green B a r b e t  c o n t a i n e d  10 o r  more  b i r d s .  The BLue-Winged 

Parakeet, t h e  I m p e r i a i  Pigeon, t h e  Malabar Grey H o r n b i l l  e t c .  formed 



TABLE 3 2 .  Success of feeding d i f f e r e n t  on branch categories (Si te  I )  (Date i n  b r a c k e t  i s  s tandard  d e v i a t i o n )  

Branch c a t e g o r y  
ONE TWO THREE FOUR 

Scp. B + r c !  -----------.-----------------. ........................ ............................ -----------2---------------- N 
N o % t o t a l  % succ- No % t o t a l  % succ- No % t o t a l  % succ No % to ta l .  % succ- 

v i s i t s  v i s i t s  ess v i s i t s  v i s i t s  ess v i s i t s  v i s i t s  ess v i s i t s  v i s i t s  ess ........................................................................................................................................... 

E. sco lopacea -- ----- ---- 

M, y i r l j s  

4, haemaceehala 

I, ehnenicaetera 

P. c a f e r  -- ----- 

Ell i ~ ~ ~ s u s  

C. macrorhynctss -- ------- ---- 

C. sp lendens  -- ------- 

-- D -  vagabynda 

A, t r j s t j s  

o, o r io lus  

SZ maLabarlcus 



at 
TABLE 33. Success o f  feeding,different..branch categories (S i te  11) (Data i n  paren theses  i s  s tandard  d e v i a t i o n )  

Branch c a t e g o r y  
ONE TWO THREE FOUR 

Spp. B i r d  ........................... ........................ .......................... ............................ N  
No % t o t a l  % succ- No % t o t a l  % succ- No % t o t a l  % succ No % t o t a l  % succ- 

v i s i t s  v i s i t s  ess v i s i t s  v i s i t s  ess v i s i t s  v i s i t s  ess v i s i t s  v i s i t s  ess ........................................................................................................................................... 

T. g r i s e u s  -- ------ 

bl, v i r d i s  

P. j o c o s u s  -- ------ 

H. madagascar iens i  s  -- ---- ----------- 4.05 64.21 73.29 2.2 30.83 81.86 0.25 2.67 83.33 0.15 2.29 66.67 20 
(1.76) (21.38)  (18 .93)  (1.47)  (18.35) (21.70)  (0.64)  (6.54)  (28.87) (0.37? (6 .26)  (57.79) 



r e l a t i v e l y  Sma l le r  c o n s p e c i f i c  f o r a g i n g  groups. U s u a l l y  6 t o  8 b i r d s  

were found  i n  t h e  f o r a g i n g  groups o f  Red-whiskered BuLbuL. The B lack  

B i r d  and t h e  B l u e  B i r d  fo raged  s i n g l y  o r  i n  p a i r s .  The f l o c k  s i z e s  

o f  o t h e r  i n f r e q u e n t  a v i a n  v i s i t o r s  were n o t  recorded.  

The e c o L o g i c a l  p e c u l i a r i t i e s  o f  V y t h i r i  s i t e ,  h a d  s l i g h t l y  

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

species, p a r t i c u L a r L y  t h e  s m a l l e r  f r u g i v o r e s  L i k e  b a r b e t s  and b u l b u l s  

pe r fo rmed  s e v e r a l  much s h o r t e r  f e e d i n g  bouts.  A f t e r  each f e e d i n g  

bout  t h e y  f l e w  on  t o  nearby f o l i a g e  canopies.  T h i s  probab ly ,  h e l p e d  

them t o  a v o i d  p r e d a t i o n .  The f r u i t  p i g e o n  u s u a l l y  perched on nearby  

and m o s t l y  L e a f l e s s  t r e e  t o p  and scanned t h e  ne ighbourhood b e f o r e  

v i s i t i n g  t h e  f r u i t i n g  f i g .  

The f i g - g a t h e r i n g  techn iques  o f  10 spec ies  of  b i r d s  were s t u d i e d  

here. Three i m p o r t a n t  t a c t i c s  were employed b y  v a r i o u s  spec ies  o f  

b i r d s  ( T a b l e  31) .  The G r e y - f r o n t e d  G r e e n  P igeon,  M a l a b a r  Grey  

H o r n b i l l ,  Blue-winged Parakeet, and b a r b e t s  L a r g e l y  used t h e  "ups ide 

down o r  hang ing down" and " reach"  p o s i t i o n s  i n  p l u c k i n g  f i g s  w h i l e  

Red-whiskered Bu lbu l ,  B lack  Bu lbu l ,  H i l l  Myna and B l u e  B i r d  used t h e  

t h i r d  and " S a l l y "  o r  "hover ing"  t e c h i n q u e  a l so .  The f r u i t  p i g e o n  and 

H o r ~ b i l l  u t i l i s e d  t h e  "reach" p o s i t i o n  s i g n i f i c a n t l y  g r e a t e r  t imes  

t h a n  t h e  "Upside down" P o s i t i o n  ( x 2  = 18.33, x 2  = 36.09; P < 0.001 

r e s p e c t i v e l y ) .  The Smal l  Green Barbet ,  t h e  B lack  B i r d  and b u l b u l s  

used t h e  "reach" and "head-down" p o s i t i o n s  more o r  Less s i m i l a r l y .  



TABLE 34. Use of d i f fe ren t  foraging heights by important frugivores a t  s i t e  I. 

F i g u r e s  a r e  means o f  number o f  v i t i s  p e r  b o u t  (Data i n  p a r e n t h e s i s  i s  mean pe rcen tage )  
LB - Lower Branch, MB - M i d d l e  Branch, UB - Upper Branch 

B i r d s p e c i e s  
No. L B MB U B N 

................................................................................................... 

I. -- E. ----- sco lopacea ---- 3.62 (31.37) 4.92 (42.63) 3.0 (26.0) 13 

2. fl, vjrdjs 9.38 (26.8) 12.54 (35.831 13.08 (37.37) 13 

3. M: haemaceehala 1.50 (8.73) 5.38 (31.30) 10.31 (59.58) 18 

4. 1: ehaenlcnetera 1.62 (9.88) 4.15 (25.32) 10.62 (64.80) 13 

7. -- C .  rnacrorhynchos ------- ---- 

8. A: trlstis 

9. GZ orl_oLus 



The Blue-Winged Parakee t  p i c k e d  up  f i g s  i n  t h e  "head down" P o s i t i o n  

(56 .89%) s l i g h t l y  m o r e  f r e q u e n t l y  t h a n  i n  " r e a c h "  p o s i t i o n  ( X  

43.11%). The B l u e  b i r d s  were more adep t  a t  " S a l l y i n g "  o r  "hove r ing "  

t a c t i c s  (61 .07%).  They  h a d  s i g n i f i c a n t l y  g r e a t e r  u s e  o f  t h i s  

t e c h n i q u e  t h a n  o t h e r  a v a i n  f r u g i v o r e s  (P > 0.001, Ch i -squre) .  The 

" S a l l y "  o r  h o v e r i n g  t e c h n i q u e  u s e d  Less  f r e q u e n t l y  b u t  q u i t e  

e f f i c i e n t l y  by  B l a c k  B i rd ,  H i l l  Myna and BuLbuL. 

The e f f i c i e n c y  and success r a t e s  o f  v a r i o u s  f e e d i n g  techn iques  

v a r i e d  i n  d i f f e r e n t  s p e c i e s  o f  b i r d s .  The Green Pigeon, H i  L L  Myna, 

b a r b e t s  and B l u e  B i r d  had a lmost  s i m i l a r  and h i g h  success r a t e s  a t  

"ups ide  down" and " reach"  p o s i t i o n s  (> 90% success r a t e ) .  The B lue-  

winged Parakeet, B l a c k  B i r d  and b u l b u l s  were s l i g h t l y  Less s u c c e s s f u l  

a t  "ups ide  down" o r  "hang ing down" p o s i t i o n s  ( T a b l e  31). The MaLabar 

Grey H o r n b i l l  had much Lower success  r a t e  a t  "ups ide  down" ang le  a 
18.33%) w h i l e  i t  used t h e  "reach" p o s i t i o n  w i t h  s i g n i f i c a n t l y  g r e a t e r  

e f f i c i e n c y  ( x 2  =41.86;  P < 0.001). 

Use o f  Foraging S i t e s  

D i f f e r e n c e s  w e r e  o b s e r v e d  i n  t h e  u s e  o f  f o r a g i n g  s i t e s  b y  

v a r i o u s  a v i a n  f r u g i v o r e s .  I n  t h e  p r e s e n t  s t u d y  t h e  f r u i t i n g  t r e e  

crown, whenever  p o s s i b l e ,  was v e r t i c a l l y  d i v i d e d  i n t o  t h r e e  

c a t e g o r i e s  o f  f o r a g i n g  s i t e s  v i z ;  t h e  Lower b r a n c h  (LB); mid-branch 



(MB); and t h e  upper  b ranch  (LIB). These f o r a g i n g  s i t e s  were d e f i n e d  

by  d i v i d i n g  t h e  t o t a l  t r e e  h e i g h t s  i n t o  t h i r d s  ( P o r t e r  e t  at., 1985) .  

The v i s u a l l y  o b s e r v e d  f o r a g i n g  h e i g h t s  were  a s s i g n e d  t o  t h e  

a p p r o p r i a t e  c a t e g o r i e s .  

The f o r a g i n g  s i t e s  were a l s o  c l a s s i f i e d  i n t o  f o u r  c a t e g o r i e s  

namely "I", "2" ,  "3", o r  "4" a c c o r d i n g  t o  t h e  t h i c k n e s s  o r  d i a m e t e r  

o f  p e r c h i n g  branches f rom where a  b i r d  spec ies  p lucked  f i g s .  Sample 

measurements o f  d i f f e r e n t  f r u i  t - b e a r i n g  branches were t a k e n  and t h e  

obse rved  branches were t h e n  a s s i g n e d  t o  a p p r o p r i a t e  c a t e g o r i e s .  The 

c a t e g o r y  "1" branches were < 1 cm i n  diameter; t h e  "2" b ranches  

were between 1 cm and 2 cm i n  diameter ;  t h e  "3" ca tego ry  b ranches  

were between 2 cm and 3 cm i n  d i a m e t e r  and t h e  "4" t y p e  b ranches  had 

more t h a n  3 cm d iamete r .  The f requency  w i t h  which t h e  d i f f e r e n t  

f r u i t - e a t i n g  s p e c i e s  f o r a g e d  a t  d i f f e r e n t  f o r a g i n g  s i t e s  v a r i e d  

c o n s i d e r a b l y .  The t a b l e  34  d e s c r i b e s  t h e  v e r t i c a l  d i s t r i b u t i o n  

o f  f o r a g i n g  s i t e s  o f  e l e v e n  s p e c i e s  o f  f r u g i v o r e s  i n  t h e  Tenh ipa lam 

s i t e .  

B i r d s  s ~ c h  as Copper-smith Ba rbe t  and Grey-headed Myna f o r a g e d  

m o s t l y  o n  u p p e r  b r a n c h e s .  The Koe l ,  J u n g l e  Crow a n d  House  Crow 

tended  t o  f o r a g e  more f r e q u e n t l y  on  mid-branches and w i t h  modera te  

f r e q u e n c i e s  among t h e  u p p e r  a n d  Lower b r a n c h e s  ( T a b l e  3 4 ) .  T h e  

Common Green P igeon and G r e y - f r o n t e d  Green Pigeon were u s i n g  u p p e r  

b ranches  more f r e q u e n t l y  (62.94% and 50.60% r e s p e c t i v e l y ) .  They were 



l e a s t  dependent on t h e  Lower branches.  A s i m i l a r  f o r a g i n g  p a t t e r n  

and  s i t e  use were seen i n  Copper-smith B a r b e t  (UB > MB > LB). W h i l e  

t h e  Smal l  Green Barbe t  was v e r y  a c t i v e  a t  a l l  t h e  t h r e e  s i t es ,  though 

s i i g h t l y  Less dependent on l o w e r  b ranches  ( T a b l e  34). The Blossom- 

headed Parakeet  used m o s t l y  upper  and m i d d l e  branches. Only about  

10% f o r a g i n g  a t temp ts  were made a t  Lower branches.  

The Common Myna and  t h e  T ree  P i e  had s i m i l a r  f o r a g i n g  p a t t e r n s  

a n d  t h e y  used t h e  t h r e e  d i f f e r e n t  b ranches  i n  t h e  o r d e r  MB > LB > UB. 

The Golden O r i o l e  was more f r e q e n t l y  f e e d i n g  a t  t h e  upper branches 

t h a n  t h e  Lower branches (P < 0.05; Runs tes t ,  t a b l e  34a). No 

s i g n i f i c a n t  d i f f e r e n c e s  were found between t h e  KoeL and t h e  Sma l l  

Green Barbe t  and- between t h e  KoeL and t h e  J u n g l e  Crow (P > 0.30, Chi-  

squa re  tes t ,  t a b l e  34b).  

T h e r e  a r e  c o n s i d e r a b l e  v a r i a t i o n s  i n  t h e  d i s t r i b u t i o n  o f  

d i f f e r e n t  branch c a t e g o r i e s  used b y  v a r i o u s  f r u g i v o r e s .  Tab le  32 

d e s c r i b e s  t h e  average number and p e r c e n t a g e  o f  t imes each o f  t h e  4 

b r a n c h  c a t e g o r i e s  was used b y  t h e  b i r d  s p e c i e s  i n  2 f o r a g i n g  v i s i t  on  

F. a_rneCissjma. The r e l a t i v e  p r o p o r t i o n  o f  s u c c e s s f u l  a t t emp ts  on  - 

each o f  these branch t y p e  i s  a l s o  shown i n  t h e  t a b l e .  I n  m a j o r i t y  o f  

t h e  Ficus spec ies  s tud ied ,  f i g s  were m o s t l y  bo rne  on s m a l l  t w i g s  o r  

b ranches  and most o f  t h e  f r u g i v o r e s  f o r a g e d  m a i n l y  f rom t h e  "1" o r  

"2" ca tego ry  branches. However, t h e  b r a n c h  c a t e g o r i e s  were used 



TABLE 34a. Foraging s i t e  dependence (Tenhipalam S i te )  

Runs t e s t  ( S i g n i f i c a n c e  Leve l  0.05) 

SL. B i r d  s p e c i e s  Forag ing  S i t e  r P 
No. __----- ___________________------------------------------------------- 



TABLE 34b. Foraging s i t e  use - i n t e r a c t i o n  wi th  other species. 

Chi-square a n a l y s i s  (Tenhipalam S i t e )  (Codes f o r  b i r d s  as 

i n  t a b l e  5) ( S i g n i f i c a n c e  Leve l  0.05) 

I n t e r a c t i n g  spec ies  Chi-sqyare v a l u e  P ..................................................................... 

MH I TR' 0.181 0.914 



d i f f e r e n t l y  w i t h  d i f f e r e n t  success r a t e s  b y  v a r i o u s  f r u g i v o r e s .  Many 

o f  t h e  f i g - b e a r i n g  t w i g s  o r  b ranches were s m a l l  enough t o  s u p p o r t  

La rge r  f r u g i v o r e s  such as KoeL, Green Pigeon, Crow, common Myna, 

O r i o l e ,  Pa rakee ts  etc;  But  s m a l l e r  f o r g e r s  L i k e  Copper-smith barbet ,  

Sma L L  Green Barbet ,  Grey-headed Myna, b u t b u l s  and F Lower pecke rs  

c o u l d  p i c k  up t h e  f i g s  f rom these b ranches  w i t h  g r e a t e r  ease. 

The Smal l  Green Barbet ,  Copper Smi th  Barbet ,  Grey-headed Myna 

and Red-vented BuLbu i  had n e a r l y  70 t o  80% o f  t h e i r  f e e d i n g  a t t e m p t s  

o n  t h e  ' I *  c a t e g o r y  branches and a round  20% o f  t h e  v i s i t s  on t h e  ' 2 '  

b r a n c h  ca tegory .  The two b a r b e t  s p e c i e s  d i d  have a  v e r y  few a t t e m p t s  

o n  "3" and  "4"  b r a n c h  c a t e g o r i e s ,  w h i  Le t h e  o t h e r  t w o  s p e c i e s  

c o m p l e t e l y  a v o i d e d  these  branch s i t e s .  The Koel,  Common Green P igeon 

G o l d e n  Or io le , -Common Myna and  T r e e  P i e  h a d  s i m i L a r  v i s i t a t i o n  

p a t t e r n s  and t h e y  made n e a r l y  60% o f  t h e i r  f e e d i n g  v i s i t s  on t h e  

b r a n c h  "1" and  25 t o  30% o f  v i s i t s  t o  b r a n c h  "2"  and  5 t o  10% o f  

v i s i t s  t o  b ranch  "3". The "4" b ranch  s i t e s  were used i n  Less t h a n  5% 

o f  a t t e m p t s  o n l y .  The JungLe Crow and  t h e  House Crow used t h e  "2" 

and "3" c a t e g o r y  branches more f r e q u e n t l y  t h a n  t h e  s m a l l e r  b i r d s  l i k e  

Coppersmi th  Ba rbe t .  

The p r o p o r t i o n  o f  s u c c e s s f u L  f e e d i n g  a t t e m p t s  a l s o  v a r i e d  

c o n s i a e r a b  Ly among d i f f e r e n t  b i r d  spec ies .  The SmaL L Green Barbet ,  

Coppersmi th  B a r b e t  and Common Green P igeon  were t h e  most success fuL 

s p e c i e s  on b ranch  "1" ca tego ry  w i t h  o v e r  90% success r a t e .  The KoeL 



a l s o  h a d  a  h i g h e r  success r a t e  (89.44%).  The Golden O r i o l e  and t h e  

Common Myna w i t h  about 85% s u c c e s s f u l  v i s i t s  ach ieved t h e  h i g h e s t  

success  r a t e  among o p p o r t u n i s t s .  

The T ree  P i e  had an average 69.45% s u c c e s s f u l  a t t e m p t s  w h i l e  

b o t h  t h e  Jung le  and House crows had o n l y  about  50% success r a t e  a t  

t h e s e  s i t e s .  The Red-vented B u l b u l  and Grey-headed Myna had more o r  

Less s i m i l a r  success r a t e  on  t h e  b ranch  "1" ca tego ry  (Tab le  3 2 ) .  

G r e a t e r  success r a t e s  were r e c o r d e d  on t h e  o t h e r  t h r e e  b ranch  

t y p e s  b y  most o f  t h e  a v i a n  f r u g i v o r e s .  The KoeL and t h e  Common Green 

P igeon  reached 95 t o  100% success r a t e  a t  "2", "3", and "4" c a t e g o r y  

b r a n c h e s .  The S m a l l  G reen  B a r b e t  h a d  a  mean 91 .67% s u c c e s s f u l  

a t t e m p t s  on  t h e  "4" branch s i t e  w h i l e  i t  sco red  over  95% sucess r a t e s  

on  t h e  "2" and "3" branch types.  Coppper-smith Ba rbe t  a t t a i n e d  a  

L i t t l e  Lower sucess on 2nd and 3 r d  c a t e g o r y  branches (2 92.49% and 7 

86.11% r e s p e c t i v e l y ) .  On t n e  "4" c a t e g o r y  branches i t  had o n l y  abou; 

50% s u c c e s s f u l  bouts .  T h i s  spec ies  o f t e n  f a i l e d  i n  r e a c h i n g  o u t  f o r  

t h e  f i g s  f r o m  these s i t e s .  The Golden O r i o l e  and t h e  Common Myna a l s o  

a t t a i n e d  g r e a t e r  success r a t e s  a t  t h e s e  t h r e e  branch t y p e s  ( T a b l e  

32 ) .  The crows, were more adept  a t  "2", "3", and "4" b r a n c h  t y p e s  

t h a n  a t  "1" ca tego ry  branch. However, t h e y  had much lower  success 

r a t e s  t h a n  e i t h e r  t h e  s p e c i a l i s t s  o r  t h e  o p p o r t u n i s t s  L i k e  Golden 

O r i o l e  and Common Myna. The r e l a t i v e l y  s m a l l e r  f i g s  o f  r. a n p l i s s j m a  

o f t e n  s l i p p e d  o f f  t h e i r  beaks. 



TABLE 35.  Use o f  d i f f e r e n t  foraging heights by various important avian frugivores a t  s i t e  11. 

LB - Lower  Branch;  MB - M i d d l e  Branch;  UB - Upper  B r a n c h  ( F i g u r e s  a r e  mean number o f  
v i s i t s  p e r  b o u t .  D a t a  i n  p a r e n t h e s e s  a r e  mean p e r c e n t a g e ) .  

S L .  B i r d s p e c i e s  L  B  M B U B N  
No. 
................................................................................................... 

I. I: e~meadora 

2. MI v l r d i s  

3. MI r u b - r i c a e i l l a  

4. I: g r i ~ e u z  

5. -- D. b a d i a  ----- 



The T r e e  P i e  s c o r e d  o v e r  80% s u c c e s s  a t  t h e s e  t h r e e  b r a n c h  

ca tego r ies .  The Red-vented BuLbul  and Grey-headed Myna had, 64.94% 

and 82.29% s u c c e s s f u t  b o u t s  r e s p e c t i v e l y  o n  "2" branch w h i t e  b o t h  t h e  

spec ies  made no f e e d i n g  a t t e m p t s  a t  "3" and "4" branch s i t e s .  

The d i f f e r e n t i a l  use  o f  v a r i o u s  f o r a g i n g  s i t e s  o r  b ranches b y  

e i g h t  spec ies  o f  b i r d s  were s t u d i e d  a t  V y t h i r i  s i t e  (Tab le  33) .  

Data were c o l l e c t e d  f r o m  o b s e r v a t i o n s  on E j c y ~  grneljssjmg t r e e s .  A L L  

b i r d  spec ies  except  t h e  Malabar Grey H o r n b i L l  and t h e  Redwhiskered 

BulbuL u t t i s e d  t h e  f o u r  d i f f e r e n t  b ranch  ca tego r ies .  The fo rmer  

spec ies  had no f e e d i n g  a t temp t  on b ranch  "1" as t h e  b i r d s  were Large 

enough t o  be suppor ted  b y  those  branches.  The Red-whiskered BulbuL, 

on t h e  otherhand, a v o i d e d  t h e  "4" branch  ca tego ry  as t h e  s p e c i e s  

c o u l d  no t  reach  o u t  f o r  f i g s  from t h i s  s i t e .  

The Cr imson- th roa ted  Barbet, t h e  SmaLL Green Barbet, t h e  Red 

Whiskered bu lbu l s ,  B l a c k  BulbuL and t h e  Green Pigeon had more o r  l e s s  

s i m i l a r  v i s i t a t i o n  p a t t e r n s  (P > 0.30, Chi-square t e s t ) .  The "1" 

ca tego ry  branches were used f o r  n e a r l y  65 t o  70% o f  t imes  w h i l e  t h e  

"2" ca tego ry  branches i n  20 t o  30% o f  a t t e m p t s  by these b i r d  spec ies .  

The Blue-Winged Parakee t  made about  113  o f  t o t a l  f eed ing  a t t e m p t s  on  

b ranch  "1" and about  112 o f  v i s i t s  o n  b ranch  "2" w h i l e  t h e  H iLL Myna 

depended on  b o t h  t h e  b ranch  s i t e s  a lmos t  e q u a l l y  (Tab le  33). The 

Malabar  Grey H o r n b i l l  had most o f  t h e i r  f e e d i n g  v i s i t s  on "2" and "3" 



branches (X 37.04%; 7 34.90% r e s p e c t i v e l y )  whi  Le t h e  "4" b ranch  t y p e s  

were used  Less f r e q u e n t l y  (Table 33). O t h e r  a v i a n  f r u g i v o r e s  had 

c o n s i d e r a b l y  Lower dependence on t h e  "3" and "4" c a t e g o r y  branches. 

The success r a t e s  a t  d i f f e r e n t  b ranch  s i t e s  v a r i e d  c o n s i d e r a b l y  

i n  d i f f e r e n t  s p e c i e s  o f  b i r d s .  F r u i t  p i g e o n  and b a r b e t s  had t h e  

h i g h e s t  success  r a t e s  a t  t h e  f i r s t  two b r a n c h  c a t e g o r i e s  (> 90%). 

The B lue-winged Parakeet, Red-whiskered B u l b u l .  B l a c k  B u l b u l  and 

H i l l  Myna w e r e  a l i t t l e  Less s u c c e s s f u l  a t  "1"  and  " 2 "  b r a n c h e s  

(Tab le  33 ) .  Green Pigeon, Parakeet  and S m a l l  Green Barbe t  scored 90 

t o  100% success  r a t e s  on "3" and "4" b r a n c h  s i t e s  w h i l e  Crimson- 

t h r o a t e d  B a r b e t  had s i g n i f i c a n t l y  Lower success  r a t e  on "4" b ranch  

c a t e g o r y  (r 55.56%; P < 0.01). The Hornb i  L L  has  been s i g n i f i c a n t l y  

Less  s u c c e s s f u l  o n  "1" and "2" b r a n c h  t y p e s  t h a n  o n  "3"  and "4"  

b ranch  s i t e s .  (P < 0.001, Chi-square t e s t ) .  

A d i s t i n c t  v e r t i c a l  d i s t r i b u t i o n  o f  f o r a g i n g  s i t e s  were observed 

among v a r i o u s  f r u g i v o r e s  i n  t h e  p r e s e n t  s tudy .  Tab le  35 d e s c r i b e s  

t h e  d i f f e r e n t i a l  use o f  t h r e e  f o r a g i n g  s i t e s ,  v i z ;  upper  branch, 

m i d d l e  b r a n c h  and Lower branch b y  e i g h t  s p e c i e s  o f  b i r d s  s tud ied .  

The G r e y - f r o n t e d  Green Pigeon,  H i l l  Myna a n d  B l a c k  BuLbuL were  

s i g n i f i c a n t l y  more dependent on upper b ranches  t h a n  e i t h e r  t h e  m i d d l e  

o r  L o w e r  b r a n c h e s .  (P < 0.01, r u n s  t e s t ,  t a b l e  3 5 a ) .  The t h r e e  

s i t e s  were used i n  t h e  o r d e r  UB > MB > LB. The Sma l l  Green ~ a r b e t  

and Cr imson- th roa ted  Barbet  f o raged  a Lmost e q u a l  Ly a t  upper  and mid- 



TABLE 35a. Foraging s i t e  dependence of important frugivores 

(Vythi  r i  S i te )  

Runs t e s t  ( S i g n i f i c a n c e  L e v e l  0.05) 

SL.  B i r d  s p e c i e s  F o r a g i n g  S i t e  r 
No. 

P 

..................................................................... 

5. -- H. m a d a g a s c a r i e n s i s  ---- ----------- UB / MB 14  0.87 
UB / LB 9 0.98 
MB / LB 9 0.82 



Plate 16. a. Small Green Barbet suallouing t h e  small  f i g .  

b. A male Koel a t  a l e r t  i n  i t s  feeding t e r r i t o r y  

on aneCjss ima.  



I 

PLATE 16 



b r a n c h  s i t e s  (Tab le  35 1. They had s i g n i f i c a n t l y  g r e a t e r  dependence 

o n  t h e s e  s i t e s  t h a n  o n  l o w e r  b r a n c h e s  ( P  < 0 .005 ;  P  < 0 . 0 0 7  

r e s p e c t i v e l y ,  Runs t e s t ) .  A l l  t h e  t h r e e  f o r a g i n g  s i t e s  were u t i l i s e d  

a lmos t  s i m i l a r l y  by  t h e  I m p e r i a l  Pigeon, t h e  Malabar Grey H o r n b i l l  

and t h e  Red-whiskered B u l b u l  (P < 0.15, Chi-square t e s t ) .  However, 

t h e  I m p e r i a l  P igeon and B u l b u l  used t h e  mid-branch s i t e s  and t h e  

H o r n h i  11  used t h e  upper b ranch  s i t e s  f o r  s l i g h t l y  g r e a t e r  number o f  

t i m e s  (Tab le  35). 

Foraging Movements 

Remarkable v a r i a t i o n s  were observed among v a r i o u s  f i g - e a t i n g  

s p e c i e s  o f  b i r d s  i n  t h e i r  r i p e - f r u i t  f i n d i n g  s t r a t e g y  and l ocomota ry  

p a t t e r n s  w h i l s t  f eed ing .  U s u a l l y  two k i n d s  o f  f o r a g i n g  modes such as 

' w i d e l y  f o r a g i n g '  and ' s e d e n t a r y '  o r  ' s i t - a n d - w a i t '  f o r a g i n g  were 

come across .  Three t y p e s  o f  locomotary  a c t i v i t i e s  l i k e  'hop',  ' w a l k '  

and ' f l i g h t '  were g e n e r a l l y  pe r fo rmed  b y  t h e  f o r a g i n g  spec ies .  The 

' w i d e l y  f o r a g i n g '  t a c t i c s  o f t e n  i n c l u d e d  s e v e r a l  s h o r t  moves l i k e  

' hops '  o r  ' w a l k s ' .  The s e d e n t a r i l y  f e e d i n g  spec ies  u s i n g  s i t - and -  

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

f o r a g i n g  a c t i v i t y  o n t o  a  l i m i t e d  p o r t i o n  o f  t h e  t r e e  crown d u r i n g  

each f e e d i n g  v i s i t .  R e l a t i v e l y  fewer number o f  moves were u n d e r t a k e n  

b y  t h e s e  b i r d s  i n  a  v i s i t .  The s m a l l e r  b i r d  spec ies  L i k e  barbets,  

b u l b u l s ,  Myna, Flower-pecker, Whi te eye: e t c .  were w i d e l y  f o r a g i n g  



TABLE 36. Foraging movement pat terns  i n  ' important'  b i r d  species at tending Fjcyg crop atfenhipalam 

s i t e  (n = number o f  each f o r a g i n g  move; N - t o t a l  number o f  f o r a g i n g  movements) 

HOP WALK FLIGHT 
B i r d  s p e c i e s  ..................... ..................... -.-------------------- N 

n  Percentage n Percentage n Percentage 
................................................................................................... 

E. sco loeacea -- ----- ---- 58 79.45 4 5.48 11 15.07 7 3 

A. t r i s t i s  -- ------- 7 3 74.49 7 7.14 18 18.37 98 

S. m a l a b a r i c u s  -- ----------- 



s p e c i e s  w h i l e  Green pigeon, Parakeet, Koel, H o r n b i l l ,  I m p e r i a l  p i g e o n  

e tc .  had more o r  Less seden ta ry  f o r a g i n g  h a b i t .  

I n  t h e  p r e s e n t  i n v e s t i g a t i o n  t h e  movement p a t t e r n s  o f  t e n  

d i f f e r e n t  spec ies  o f  b i r d s  i n  t h e  Tenhipalam s i t e  (Tab le  36) and n i n e  

s p e c i e s  a t  V y t h i r i  s i t e  (Tab le  37) were analysed.  A t  s i t e  I, t h e  

b a r b e t s  and o r i o l e s  per fo rmed o n l y  t h e  'hop '  and ' f l i g h t '  moves and 

t h e y  had a  w i d e l y  f o r a g i n g  s t r a t e g y .  The Smal l  Green Barbe t  and t h e  

C o p p e r s m i t h  B a r b e t  were  q u i t e  r e s t l e s s  a n d  made u p t o  60 o r  7 0  

' h o p p i n g '  moves i n  a  s i n g l e  f e e d i n g  bout .  I n  Golden O r i o l e  n e a r l y  

75% o f  Locomotions were hops and 25% i n c l u d e d  s h o r t  and l o n g  f L i g h t s  

a c r o s s  t h e  f r u i t i n g  t r e e  canopy. The Common Myna and Greyheaded Myna 

were a l s o  w i d e l y  f o r a g i n g  spec ies .  They however used a l l  t h e  t h r e e  

movement pa t te rns ,  though ' h o p s '  were more f requen t  (over  70% moves; 

t a b l e  36) .  

The s i t - and -wa i t  s t r a t e g y  o f  L o c a t i n g  r i p e  f i g s  adopted b y  Koel,  

Green Pigeon, Parakeet  and Crow n e c e s s i t a t e d  o n l y  fewer  f o r a g i n g  

moves. However t h e y  under took  a l l  t h e  t h r e e  t ypes  l ocomot ions .  I n  

K o e l  about  75% o f  movements were ' hops '  and ' w a l k '  and ' f l i g h t '  moves 

were t a k e n  i n  5.48% and 15.07% o f  t imes.  The Green p i g e o n s  made 

s h o r t  hop and walk moves w i t h  more o r  l e s s  s i m i l a r  f r equency  ( T a b l e  

36) w h i l e  t h e  Blossomheaded Parakeet  employed ' f l i g h t '  s l i g h t l y  more 

f r e q u e n t l y  (46.07%) t h a n  ' hops '  (34.83%) and much more f r e q e n t l y  t h a n  

' w a l k '  (19.10%). The J u n g l e  Crow d u r i n g  i t s  f r a n t i c  sea rch  f o r  r i p e  



TABLE 37.  Foraging movements o f  important b i rds  attending f i g s  a t  V y t h i r i  s i t e  

(n = number o f  each f o r a g i n g  move; N = t o t a l  number o f  f o r a g i n g  movements) 

HOP WALK F L I G H T  
B i r d  s p e c i e s  ------------------- .................... .................... N 

n  Percentage n  Percentage n Percentage 
................................................................................................... 

P. j o c o s u s  6 3 63.64 - - - - -- ------ 36 36.36 99 

H. i n d i c u s  19 51.35 -- 18 48.65 3 7 -- ------- - - 



f i g s  under took  a l l  t h e  t h r e e  t ype  o f  movements though n e a r l y  60% of  

them were o f  hop ing  t y p e  ( t a b l e  3 6 ) .  

S i m i l a r l y  a t  s i t e  11 v a r i o u s  f r u g i v o r e s  had adopted d i f f e r e n t  

f o r a g i n g  s t r a t e g i e s  w i t h  d i f f e r e n t  Locomotary p a t t e r n s  ( t a b l e  3 7 ) .  

The Green P igeon and H i  11 Myna made use o f  a l l  t h e  t h r e e  t ypes  of 

f o r a g i n g  movements. The Grey-f ronted Green P igeon pe r fo rmed  s h o r t  

'hops '  and ' w a l k s '  w i t h  g r e a t e r  f requency t h a n  ' f l i g h t s ' .  They, 

however  h a d  a  m o r e  o r  Less s e d e n t a r y  o r  s i t - a n d - w a i t  f e e d i n g  

s t r a t e g y .  I n  H i l l  Myna about 60% moves were o f  ' h o p i n g '  ca tegory .  

The f l i g h t  and walk  moves were taken  i n  22.73% and 15.45% o f  t imes  

r e s p e c t i v e l y .  

The H o r n b i l l ,  Barbets,  B u l b u l s  and B lue  b i r d  had o n l y  'hop '  and 

' f l i g h t '  moves d u r i n g  f o r a g i n g .  The ba rbe ts  and b u l b u l s  were ' w i d e l y  

f o r a g i n g '  spec ies  t a k i n g  s e v e r a l  s h o r t  moves among t h e  f r u i t i n g  t r e e  

canopy w h i l e  t h e  H o r n b i l l  and B lue  b i r d s  were h a v i n g  a  s i t -and -wa i t  

mode o f  f o r a g i n g .  They t o o k  r e l a t i v e l y  Less  number  o f  f o r a g i n g  

movements. T h r e e - f o u r t h  o f  t h e  f e e d i n g  moves i n  t h e  H o r n b i l l  were o f  

hop c a t e g o r y  and o n l y  one- four th  formed t h e  ' f l i g h t s ' .  I n  B lack  

B u l b u l ,  Y e l l o w b r o w e d  B u l b u l  and B l u e  b i r d  b o t h  t h e  ' h o p s '  and 

' f l i g h t s '  were h a v i n g  more o r  Less s i m i l a r  f requency ( t a b l e  3 7 ) .  The 

Red-vented B u l b u l  made hops and f L i g h t s  f o r  about  63.64% and 36.36% 

o f  t o t a l  movements r e s p e c t i v e l y .  
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CHAPTER 7 

FACTORS INFLUENCING RESOURCE UTILIZATION 

The e f f i c i e n t  e x p l o i t a t i o n  o f  f i g s  b y  a v i a n  f r u g i v o r e s  w e r e  

a f f e c t e d  by v a r i o u s  f a c t o r s  (1 1 Erivi  r onmen ta l  c o n d i t i o n s  such as 

t i m e  o f  day, t empera tu re  and r a i n f a l l ;  (2)  F r u i t  s i z e  and co lou r ;  

( 3 )  T e m p o r a l  seguence  o f  f l o w e r i n g  a n d  f r u i t i n g ;  ( 4 )  a n i m a l  

a s s o c i a t i o n  i n t e r s p e c i f i c  a n d  i n t r a s p e c i f i c  c o m p e t i t i o n s  a n d  

p r e d a t i o n  e t c .  In t h e  p r e s e n t  i n v e s t i g a t i o n  f a c t o r s  such as t i m e  

o f  day, t e m p e r a t u r e ,  r a i n f a l l ,  f r u i t  s i z e  a n d  a s s o c i a t i o n  a n d  

i n t e r a c t i o n  among d i f f e r e n t  b i r d s  were examined. The impact  o f  t h e s e  

e n v i r o n m e n t a l  f a c t o r s  on r e s o u r c e  u t i l i z a t i o n  by  f o u r  i m p o r t a n t  a v i a n  

f r u g i v o r e s  l i k e  E. x A g p a x g a  f?. l j rd js ,  f?. ------- haemacephala ---- and I. 

p h o e n i c o e t g r a  were assessed i n  d e t a i l .  These s t u d i e s  were conducted 

i n  t h e  Tenhipalarn s i t e  as t h e  c o n d i t i o n s  were n o t  conduc ive  f o r  such 

o b s e r v a t i o n s  a t  V y t h i r i .  

G e n e r a l l y ,  t h e  a v a i n  f r u i t  f o r a g i n g  a c t i v i t i e s  o n  a f i g  , 

o c c u r r e d  t h r o u g h o u t  t h e  d a y .  B u t  t h e  f o r a g i n g  i n t e n s i t y  v a r i e d  

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



TABLE 38. Comparative mean number o f  v i s i t s  a t  d i f f e r e n t  times o f  the day by f i v e  important b i r d  

species 

B i r d  spec ies  6.30 - 10.30 10.30 - 14.30 14.30 - 18.30 N 
................................................................................................... 

E. scotoeacea -- ----- ---- 
Ml v i r d i s  

MI haemac!sehala 

1, ehoenicoetera 

C .  rnac rorhynchos -- ------- ---.- 



TABLE 39. Length o f  feeding bouts and rates of  feeding a t  d i f fe ren t  temperatures. 

F i g u r e s  a r e  means w i t h  s t a n d a r d  d e v i a t i o n  

Feeding Bout  Feeding Rate I 2 7  .. 
B i r d  s p e c i e s  .......................................... ......................................... 

25 - 20Oc 25 - 30°c 30 - 35Oc 20 - 2 5 ' ~  25 - 30°c 30 - 35Oc 

E. sco lopacea -- ----- ---- 



Fig,  23 A 8 B : Group s i z e s  o f  d i f f e r e n t  b i r d  s p e c i e s  a t  

d i f f e r e n t  t imes-of-day a t  E1 b g n g h a l e n s i s  

A: (a )  Common Green Pigeon; (b )  Sma l l  Green 

Barbet ;  ( c )  Coppersmi th  Barbet ;  ( d l  KoeL; 

( e l  Blossomheaded Parakeet .  

B: (a )  House Crow; (b)  Jung le  Crow; (c )  Common 

Myna; (d )  Golden O r i o l e ;  (e )  T ree  P i e  



l i t &  of dry 



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

progressed. B i r d s  were v e r y  a c t i v e  i n  t h e  morn ing  (6.30 am t o  10.30 

am) as awe11 as i n  t h e  even ing  s e s s i o n s  (14.30 am t o  18-30 am). B u t  

were mos t l y  a t  r e s t  d u r i n g  mid-day t i m e  (10-30 am - 14.30 am). The 

r e l a t i v e  abundance o f  each s p e c i e s  d i f f e r e d  a t  d i f f e r e n t  t i m e s  o f  

day. A l l  common f r u g i v o r e s  d e c l i n e d  i n  number as t h e  day p r o g r e s s e d  

(Fig.23) .  The s i z e  o f  f e e d i n g  f l o c k  was o f t e n  s m a l l e s t  a t  mid-day. 

However, t h e r e  were s l i g h t  f a l l s  i n  t h e  number o f  Parakeets  and K o e l s  

as t h e  day advanced t h r o u g h  mid-day f o l l o w e d  by  f u r t h e r  i n c r e a s e  i n  

t h e  evening. Two peaks  o f  abundance were observed i n  PJ. v i  r d i s ,  PJ. 

haemace~ha la  and 1. p h o e n i c o p t g r a  ( F i g .  232 1; a  h i g h e r  one i n  t h e  ------- ---- 
morning by 8.30 am and a  second peak o c c u r r e d  between 15.30 pm and 

17.30 pm. 

Among t h e  o p p o r t u n i s t s ,  C. macrorhyn4hg-s and 5. splendems showed 

s i m i l a r  peaks o f  abundance (Fig.23b). The f i r s t  and t h e  morn ing  peak 

was more p r o n o u n c e d  i n  5. tnacrnyhynch_03 t h a n  i n  C. s e C e n i g n s .  

D e n d r o c i t t a  yagaaunda showed s l i g h t  . v a r i a t i o n  i n  a b u n d a n c e  a t  ----------- 
d i f f e r e n t  t imes  o f  day. The O r i o l e  0. o _ r j g i i s  and Myna A. trjssiz 

had s i m i l a r  v i s i t a t i o n  p a t t e r n s .  B u t  i n  O r i o l e  t h e  peak o c c u r r e d  i n  

t h e  even ing w h i l e  i n  common Myna i t  was i n  t h e  morning (F ig .230  1. 

The r a t e s  o f  v i s i t a t i o n  a n d  f e e d i n g ,  t h e  L e n g t h  o f  f e e d i n g  

bouts, and p a t t e r n  o f  t i m e  a l l o c a t i o n  f o r  fo rag ing ,  r e s t i n g ,  p r e e n i n g  

e t c .  showed c o n s i d e r a b l e  changes w i t h  t i m e  o f  day. The v i s i t a t i o n  



Fig, 24. D a i l y  v i s i t  p a t t e r n  o f  i m p o r t a n t  a v i a n  f r u g i v o r e s  

a t  E, b g n g h a l e n s j s  a t  d i f f e r e n t  t imes-of-day 

A: (a)  Sma l l  Green Barbet ;  (b)  Coppersmi th  B a r b e t  

( c )  Koel;  ( d l  Green Pigeon; ( e l  Blossomheaded 

Parakeet  

B: (a )  J u n g l e  Crow; (b)  Golden C r i o l e ;  ( c )  Common 

Myna; ( d l  Tree Pie; ( e l  House Crow; 

( f )  Greyheaded Myna 



Hour* of day 



TABLE 40. Percent time spent i n  a c t i v i t i e s  a t  d i f fe ren t  times o f  day by (a) ES (b) MV (c) MH <dl TP 

B i r d  codes as g i v e n  i n  t a b l e  5. (I) 6.30 - 10.30 (11) 10.30 - 14.30 (111) 14.30 - 18.30 

P e r c h i n g  Forag ing  F l i g h t  Chasing 0 0s Preen ing  Cour tesy  CLeaning N ........................................................................................................................................... 

(a )  ES I 41.60+18.08 38.76217.10 0.04+0.19 6.1529.31 5.5328.27 6.63215.44 0.3620.94 0.9320.64 19 

I I 49.10224.26 32.12224.60 0.04+0.19 6.09210.69 4.0928.88 8.21215.34 - 0 - 0.3520.52 19 

I I I 34.73221 .96 50.53527.09 0.2420.47 3.6626.76 3.2828.14 6.41213.04 0.4221 -00 0.6320.71 18 



TABLE 40a. Effect of time of day on Time budget - One-way ANOVA t e s t  

( S i g n i f i c a n c e  L e v e l  a t  0.05) 

B i r d  s p e c i e s  D F F-va Lue Prob. ..................................................................... 



Fig.  2Sa. E f f e c t  o f  t e m p e r a t u r e  on t i m e  spent  i n  ma jo r  

a c t i v i t i e s  by (I) K o e l  (11) Common Green P igeon  



Rest Sha enraging Preen: ng 

foraging preenS ng 





Resting Foraging Preening 

Westing Foraging Preening 



r a t e  d e c l i n e d  d u r i n g  m i d - d a y  a n d  t h e n  i n c r e a s e d  i n  t h e  e v e n i n g .  

(F ig .26 )  There  were marked d i f f e r e n c e s  i n  t h e  f r e q u e n c y  o f  v i s i t s  

between morn ing  and mid-day t i m e s  i n  M. y j r d j s ,  M. hggmgcgphgCa, E. 

sco loeacea and p i g e o n  I. ehggtmjcgptgra ( T a b l e  38). --,,- --,,I 

The a l l o c a t i o n  o f  t i m e  f o r  a c t i v i t i e s  such as  fo rag ing ,  r e s t i n g  

( p e r c h i n g )  and b r e e d i n g  was m o d i f i e d  a t  d i f f e r e n t  t i m e s  o f  day ( t a b l e  

40). R e l a t i v e l y  l e s s  t i m e  was a l l o c a t e d  f o r  f o r a g i n g  i n  t h e  mid-day 

t h a n  e i t h e r  i n  t h e  morn ing  o r  e v e n i n g  s e s s i o n s  i n  Koel, B a r b e t  and 

Common Green P igeon  (F ig .  25) when t h e  f o r a g i n g  t i m e  decreased t h e  

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

c l e a n i n g  o f  f e a t h e r s  i n c r e a s e d  s l i g h t l y  w i t h  p r o g r e s s  i n  day t ime .  

However  n o  s i g n i f i c a n t  v a r i a t i o n s  w e r e  o b s e r v e d  i n  t h e  r e l a t i v e  

appor t i onmen t  o f  t i m e  f o r  t h e s e  a c t i v i t i e s  a t  d i f f e r e n t  t i m e s  o f  t h e  

day (P > 0.05, one-way ANOVA; t a b l e  40a). 

Temperature 

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

Tenh ipa lam s i t e  (between 2 0 ' ~  and 3 5 ' ~ )  b u t  were s l i g h t l y  g r e a t e r  i n  

t h e  V y t h i r i  a r e a  (between 1 2 ' ~  and 3 3 ' ~ ) .  A s t u d y  o f  t h e  e f f e c t  o f  

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

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

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



Fig, 26. I n f l uence  o f  t ime-of-day on frequency o f  v i s i t s  on 

F. benghalens is  i n  ( A )  Koe l  (B) Smal i  Green Barbet  -- --- -------- 
( C )  Coppersmith Barbet (Dl Common Green Pigeon 

( E l  Jungle Crow 





TABLE 41. Percent time spent i n  a c t i v i t i e s  at d i f ferent  temperatures by (a) ES (b) MV (c) MH (dl TP 

(Codes f o r  b i r d s  as i n  t a b l e  5) (I - 2 0 ' ~  - 2s°C, I 1  - 2 5 ' ~  - 30°C, I11 - 30°C - 35 '~)  

Temp. Perching Foraging F l i g h t  Chasing 00s Preening Courtesy Cleaning T o t a l  ........................................................................................................................................... 
(a) ES I 45.72218.98 39.41+17.50 0.0720.24 3.6924.16 8.54210.49 1.9426.73 - 0 -  0.69 12 



TABLE 41a. Influence of  temperature on time spent i n  important 

ac t iv i t i es .  

One-way Analys is  o f  Var iance Test ( S i g n i f i c a n c e  Level  0.05) 

A c t i v i t y  DF F-value Prob. ..................................................................... 

Perch ing 2 1.53 
Foraging 2 1.70 
Preening 2 0.51 

Perch ing 
Foraging 
Preening 

Perch ing 2 0.54 
Forag ing 2 1.53 
Preening 2 2.03 

Perch ing 2 2.61 
Foraging 2 3.36 
Preening 2 2.64 



i nc rease  i n  t empera tu re  (Tab le  39). The b a r b e t  PJ. haemoceeht-mia and 

t h e  p igeon  I. p h g g n j c g p t e r s  Haw spent t h e  maximum t i m e  p e r  f e e d i n g  

v i s i t  a t  20°C t o  2 5 ' ~  w h i l e  M. v i r d i ~  and E. scgigpamea had maximum 

Length o f  ' f e e d i n g  b o u t s  a t  2 5 ' ~  t o  30 '~ .  There were s i g n i f i c a n t  f a l l  

i n  t h e  v i s i t a t i o n  Length  o f  a l l  t h e  f o u r  s p e c i e s  o f  b i r d s  s t u d i e d  (P 

> 0.02; ANOVA t e s t ) .  However no s i g n i f i c a n t  changes were n o t e d  i n  

t h e  f e e d i n g  r a t e s  o f  t hese  b i r d s  w i t h  i n c r e a s e d  t e m p e r a t u r e  (Tab le  

The t e m p e r a t u r e  has a l s o  i n f l u e n c e d  t h e  t i m e  budge ts  o f  t hese  

b i r d  spec ies  ( T a b l e  41). The f o r a g i n g  t i m e  has d e c l i n e d  whereas t h e  

r e s t i n g  and p r e e n i n g  t i m e  i nc reased  w i t h  i n c r e a s e  i n  tempera ture .  

The t i m e  spen t  f o r a g i n g  was g r e a t e s t  a t  20 t o  25' i n  b a r b e t s  and 

f r u i t  p igeon  wh ich  decreased g r a d u a l l y  as t e m p e r a t u r e  i n c r e a s e d  

Eudynamyg sco lopacea spent a lmost  s i m i l a r  t i m e  i n  f e e d i n g  a t  20 --- --- ----- ---- 
t o  2 5 ' ~  and 25 t o  3 0 ' ~ .  It d e c l i n e d  when t h e  t e m p e r a t u r e  r o s e  t o  

3 2 ' ~  t o  3 5 ' ~  Level .  S i g n i f i c a n t  v a r i a t i o n  was obse rved  o n l y  i n  1. 

e h g g ~ j c o p t e r a  (P < 0.02, One-way ANOVA; t a b l e  41a). 

R a i n f a l l  

Many o f  t h e  i m p o r t a n t  f r u i t - e a t i n g  s p e c i e s  s u c h  a s  b a r b e t s ;  

f r u i t  Pigeons, Koels, Crows e tc .  were observed f o r a g i n g  a c t i v e l y  i n  

l i g h t  to'  moderate r a i n s .  But  a lmost  a l l  s p e c i e s  suspended t h e i r  



TABLE 42. Effect o f  r a i n f a l l  (moderate) on feeding bouts and feeding 

rates o f  four special ist  f rugivores 

N = Number o f  samples 

B i r d  spp. 
Feeding bout Feeding r a t e  
( X I  length ( X I  ..................................................................... 

E, s~oLoeaesa 273.19 + 159.85 0.27 2 0.22 17 

MI i j r d j s  266.50 2 109.42 0.27 2 0.14 22 

MI haemoceehala 415.24 2 185.83 0.13 2 0.08 21 

1, ehoenicoetera 318.33 2 152.88 0.18 2 0.12 18 



a c t i v i t i e s  d u r i n g  heavy r a i n .  The K o e l  5. scolopgcxa, b a r b e t s  M_. 

v i r d i s  and M. haemgcgehhCa neve r  a t t e m p t e d  t o  e a t  a t  heavy r a i n .  The ------ 
b a r b e t s  and Koe l  o f t e n  t o o k  s h e l t e r  w i t h i n  t h e  f o l i a g e  canopy. The 

K o e l  and t h e  Pigeon f l i c k e d  up  t h e i r  w ings  and f e a t h e r s  a t  t i m e s  t o  

g e t  r i d  o f f  t h e  w a t e r  f r o m  t h e  b o d y  s u r f a c e .  B u t  a l l  o f  t hem 

c o n t i n u e d  t h e i r  f o r a g i n g  a c t i v i t y  i n  L i g h t  t o  moderate r a i n s .  

The f e e d i n g  b o u t  L e n g t h s  showed s i g n i f i c a n t  dec L i n e  w i t h  

i n c r e a s e d  r a i n f a l l  i n  a l l  t h e  f o u r  s p e c i e s  o f  b i r d s  (Tab le  42a, P < 

0.002 One-Way A N O V A ) .  The f e e d i n g  r a t e s  d i d  n o t  show s i g n i f i c a n t  

changes i n  M. haemocephaCa, I. p h o e n i c g p t g r a  and E. scqCgpg~ga  e i t h e r  

a t  L i g h t  o r  moderate r a i n  f a l l .  Bu t  t h e r e  was s i g n i f i c a n t  f a l l  i n  

t h e  r a t e  o f  f e e d i n g  i n  M. g j r d j s  a t  modera te  r a i n f a l l  i n  t h e  p r e s e n t  

s t u d y  ( T a b l e  42a; P < 0.01). 

Predation 

A f e e d i n g  assemblage o f  b i r d s  a t  an agg rega te  f r u i t  r esou rce  was 

a n  a g g r e g a t e  r e s o u r c e  f o r  r a p t o r s .  The p r e d a t i o n  p r e s s u r e  was 

r e l a t i v e l y  n e g l i g i b l e  a t  Tenhipalam s i t e  when compared t o  t h a t  a t  

V y t h i r i .  The S h i k r a  A c c i e j t g r  b g d j g s  was t h e  o n l y  b i r d  o f  p r e y  

commonly  o b s e r v e d  a t  T e n h i p a l a m .  They w e r e  o b s e r v e d  o n  f o u r  

o c c a s i o n s  a t t a c k i n g  b i r d s  f e e d i n g  on  f i g s .  Once a  S h i k r a  made an 

u n s u c c e s s f u l  a t t emp t  a t  a  f ema le  K o e l  i n  a  m ixed  f e e d i n g  f l o c k  on a  



a. A male Koel  r each ing  out  f o r  a r i p e  f i g .  

b. Common Green Pigeon and Koel  a t  r es t .  
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TABLE 42a.  S t a t i s t i c a l  analysis f o r  e f f e c t  o f  r a i n  on feeding hout 

Length and feeding r a t e  o f  four  important frugivores. 

(FB - Feed ing  Bout;  FR - F e e d i n g  r a t e )  
One-way A n a l y s i s  o f  V a r i a n c e  ( S i g n i f i c a n c e  L e v e l  0.05) 

-- - 

D F F-va Lue Prob. ..................................................................... 



f r u i t - b e a r i n g  f .  e x a s p e r a t p .  A l l  t h e  f o r a g i n g  b i r d s  e x c e p t  o n e  

J u n g l e  Crow a l s o  f l e w  o f f  immedia te ly .  

The V y t h i r i  s i t e  had r e l a t i v e l y  a  h i g h  d e n s i t y  o f  r a p t o r s .  The 

p rominen t  b i r d s  o f  p r e y  observed i n c l u d e d  t h e  c r e s t e d  Honey Buzza rd  

(Egrnjs e t i l o r h y n c w ~ ) ,  t h e  Cres ted  Goshawk (flcli~j-igy tyjr-iygatgs), 

t h e  Sparrow Hawk ( A c c j e j t g y  n i q u s )  t h e  C r e s t e d  Hawk eagle, ( S p i z a e t u s  

c i r r h a t u s ) ,  t h e  B l a c k  Eag le  ( I c t i n a e t u s  rnnCayensis), t h e  C r e s t e d  --------- 
Serpent  Eagle ( S e i C q r n i s  chee la )  P e r g r i n e  F a l c o n  (EaCcg p e r g r i n u s )  

e t c .  The p r e d a t o r  t n r e a t  was so  i n t e n s e  t h a t  a t  l e a s t  one r a p t o r  was 

obse rved  d u r i n g  t h e  p e r i o d  o f  s tudy .  The C r e s t e d  Serpent  Eagle, t h e  

B l a c k  Eagle, and t h e  A s i a t i c  Sparrow Hawk were t h e  commonest spec ies .  

The B l a c k  Eag les  were seen s a i l i n g  t h r o u g h  t h e  s h o l a s  o r  o v e r  t h e  

canopy sea rch ing  f o r  p r e y .  P a i r s  o f  C res ted  Se rpen t  Eag le  were o f t e n  

seen s o a r i n g  h i g h  i n  t h e  a i r .  They a l s o  used  t o  g l i d e  t h r o u g h  t h e  

f o l i a g e  canopy and pe rched  on t h e  t r u n k s  s c a n n i n g  t h e  su r round ings .  

The a v i a n  f r u g i v o r e s  i n  t h e  a r e a  seemed t o  have adapted t o  t h e  

heavy p r e d a t i o n  p ressu re .  U n l i k e  t h e i r  c o u n t e r p a r t s  a t  p r e d a t o r -  

s c a r c e  Tenhipalam s i t e ,  t h e  d i f f e r e n t  f r u g i v o r e  s p e c i e s  a t  V y t h i r i  

had  much s h o r t e r  f e e d i n g  bouts .  They r a r e l y  spen t  much t i m e  r e s t i n g  

o n  t h e  f e e d i n g  t r e e  and o f t e n  f l e w  i n  o n t o  a  t h i c k  f o l i a g e  canopy i n  

t h e  neighhourhood a f ~ e r  each v i s i t .  For example t h e  mean v i s i t a t i o n  

l e n g t h  o f  M. v i r d i s  on  E. arnecjslirna i n  t h e  Tenhipalam s i t e  was 



T A B L E  4 3 .  Aggressive encounters recorded a t  f i g  trees a t  Tenhipalam S i t e  ( F i g u r e s  a r e  pe rcen tages  o f  a t t a c k s )  

- Codes f o r  b i r d s  used i s  as i n  t a b l e  5. 

Supp lan ted  s p e c i e s  

Aggressor 
E S  M V M H T P TR CM H C W AT G 0  SM Others  .............................................................................................................. 



592.72 seconds w h i l e  i n d i v i d u a l s  o f  t h e  same s p e c i e s  spent o n l y  an 

average 287.90 seconds p e r  v i s i t  a t  t h e  same f i g  s p e c i e s  a t  V y t h i r i .  

S i m i l a r l y  fj. r u b r i c a p j C l g  (? 177.17 sec)  a t  V y t h i r i  s i t e  a l s o  had 

r e l a t i v e l y  s h o r t e r  f e e d i n g  b o u t s  t h a n  i t s  congener 1. hg-imacephata 

(x 564.56 sec) a t  Tenhipalam on  i. amp l i ss ima  

The f l o c k  f e e d i n g  b e h a v i o u r  was found  t o  have t h e  advantage o f  

easy p r e d a t o r  d e t e c t i o n .  The c o n s p e c i f i c  f l o c k s  o f  f r u i t  p igeons 

o f t e n  pe rched  a t o p  a  more o r  l e s s  l e a f l e s s  t a l l  t r e e  Located nearby 

t h e  f r u i t i n g  F j c g s .  F r o m  t h i s  l o o k - o u t  t h e y  s u r v e i l l e d  t h e  

s u r r o u n d i n g s  c l o s e l y  b e f o r e  a l i g h t i n g  on  t h e  f o r a g i n g  f i g .  Some 

members o f  t h e  f l o c k  were a lways obse rved  t o  c o n f i n e  t h e i r  f e e d i n g  

a c t i v i t y  a t  t h e  upper s u r f a c e  o f  t h e  f i g  crown- wh ich  may be h e l p i n g  

them t o  d e t e c t  t h e  a r r i v a l  o f  p redators . .more  e a s i l y .  

Aggression 

C o m p e t i t i o n  and a g g r e s s i v e  i n t e r a c t i o n  among t h e  v a r i o u s  a v i a n  

f r u g i v o r e s  seemed t o  i n f l u e n c e  t h e i r  f o r a g i n g  a c t i v i t y .  The members 

i n  a  f e e d i n g  a s s e m b l a g e  compe ted  e a c h  o t h e r  f o r  a  common f r u i t  

r esou rce .  Bo th  i n t r a s p e c i f i c  and i n t e r s p e c i f i c  c o m p e t i t i o n s  Idere 

observed.  The f i g  c r o p  b e i n g  a  superabundant  food resource, t h e  

a g g r e s s i v e  encounters  were r e l a t i v e l y  m i l d .  I t  was found t h a t  t h e  

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

s u p p l a n t e d  t h e  s m a l l e r  and s o c i a l l y  s u b o r d i n a t e  b i r d  spec ies  i n  a  



f o r a g i n g  t r e e .  Such s u p p l a n t i n g  a t t a c k s  o c c u r r e d  among members o f  

t h e  same s p e c i e s  a l so .  The Koel, a  s o c i a l l y  dominant s p e c i e s  i n  t h e  

Tenh ipa lam s i t e ,  was v e r y  agg ress i ve  and i n t o l e r a n t  t owards  o t h e r  

s p e c i e s  o f  b i r d s .  I t  ma in ta ined  f e e d i n g  t e r r i t o r y  c o m p r i s i n g  one o r  

two f i g - b e a r i n g  branches and defended i t s  t e r r i t o r y  f r o m  i n t r u d e r s  

e i t h e r  c o n s p e c i f i c  o r  o the rs .  Aggress ive  encoun te rs  i n v o l v i n g  b i l l  

t h r e a t ,  i n c i t i n g  and chases were commonly observed. The S m a l l  Green 

B a r b e t  and t h e  Coppersmith Barbet  were found t o  be majc tc  t a r g e t s  o f  

t h e  K o e l ' s  a t t a c k  (Tab le  431. Over 36% o f  a g o n i s t i c  encoun te rs  o f  

KoeL were w i t h  t h e  Smal l  Green Barbet  and 22% w i t h  t h e  Coppersmith 

Ba rbe t .  The fo rmer  spec ies  was t h e  most common c o m p e t i t o r  o f  Koel .  

The two  s p e c i e s  e x p l o i t e d  t h e  most d i v e r s e  f r u i t  f o o d  resou rces  i n  

t h e  Tenhipalam area.  The agg ress i ve  i n t e r a c t i o n s  were Less f r e q u e n t  

among o t h e r  b i r d  s p e c i e s .  The S m a l l  G reen  B a r b e t s  made s e v e r a l  

i n t r a s p e c i f i c  s u p p l a n t i n g  a t t a c k s .  They, however, s c a r e d  o f f  t h e  

Coppersmith B a r b e t s  s e v e r a l  t imes  w h i l e  t h e y  were p e c k i n g  a t  f i g s .  

A t  t imes, t h e y  were observed encroach ing t h e  f o r a g i n g  s i t e s  o f  f r u i t  

p i g e o n s  and Golden O r i o l e  and d i s p l a c e d  them. The f r u i t  p i g e o n s  were 

Less a g g r e s s i v e  and had v e r y  few i n t r a s p e c i f i c  and i n t e r s p e c i f i c  

chases. The. m a j o r -  t a r g e t s  o f  p igeons  a t t a c k  were b a r b e t s  which 

o f t e n  i n t r u d e d  i n t o  t h e  f o r m e r ' s  f e e d i n g  s i t e .  The J u n g l e  Crow used 

t o  s c a r e  o f f  o t h e r  s m a l l e r  f o r a g i n g  b i r d  s p e a c i e s .  They  were, 

s p e c i f i c a l l y ,  more i n t o l e r a n t  and a g g r e s s i v e  t o  KoeL t h a n  t o  any 

o t h e r  spec ies .  Many a  t i m e  c o r v i d s  were found d e l i b e r a t e l y  pounc ing  



on Koe ls  even though t h e y  had no f o r a g i n g  i n t e n t i o n s .  Such a g o n i s t i c  

encounters  were more f r e q u e n t l y  seen d u r i n g  b r e e d i n g  season. I t  may 

be because t h e  KoeL i s  a  b rood  p a r a s i t e  o f  Crow i n  t h i s  s t u d y  area. 

The Coppersmi th  Ba rbe t  and b u l b u l s  engaged m a i n l y  i n  i n t r a s p e c i f i c  

encounters  (Tab le  4 3 ) .  

A t  t h e  V y t h i r i  s tudy  area, t h e  a g g r e s s i v e  i n t e r a c t i o n s  among 

a v i a n  f o r a g i n g  f l o c k s  on f r u i t i n g  f i g s  were r e l a t i v e l y  n e g l i g i b l e .  

The i n t r a s p e c i f i c  encounters  c o n s i s t i n g  o f  s u p p l a n t i n g  chases were 

observed i n  barbets ,  f r u i t  p i g e o n  and b u l b u l s .  The a v a i n  f r u i t -  

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

r a p t o r s  and c o m p e t i t i o n  f rom mammaliam f r u g i v o r e s  such as t h e  Bonnet 

Macaque (Macaca radjata) ,  t h e  tJi Lg i  r i  Langur ( P r e s b y t i s  j o h n i ) ,  t h e  

Malabar G i a n t  S q u r r e l  (Ra tu fa  i n d i c a )  and t h e  f r u i t - e a t i n g  b a t s .  Ba ts  

were n o c t u r n a l  v i s i t o r s  t o  t h e  area.  . 
The Bonnet  Macaque was a  severe  c o m p e t i t o r  o f  a v i a n  f r u g i v o r e s  

a t  most E j c ~ s  spec ies .  One t r o o p  o f  20 t o  25 monkeyswere p resen t  i n  

t h e  area.  They sca red  o f f  a l l  t h e  b i r d s  and p e r f o r m e d  vo rac ious  

f e e d i n g  b o u t s  o f t e n  L a s t i n g  over  an hour  a t  t h e  f r u i t i n g  f i g  crown. 

The G ian t  s q u i r r e l  u s u a l l y  had no a g g r e s s i v e  i n t e r a c t i o n  w i t h  b i r d s .  

I n  t h e  Tenhipalam s tudy  area t h e  mammalian C o m p e t i t o r s  a t  F i cus  

crown i n c l u d e d  t h e  Palm S q u i r r e l  (Eunnarnbgl is palmarnui) and t h e  f r u i t  

b a t  (P te ropus  g igan teus ) .  No a g o n i s t i c  i n t e r a c t i o n s  were observed 



F ig .  27, Number o f  b i r d  s p e c i e s  a t t e n d i n g  f i g  c rops  o f  

d i f f e r e n t  f i g  s i z e s  (Tenh ipa lam S i t e )  
* 



F size ( in  



b e t w e e n  them a n d  b i r d s  w h i l e  f o r a g i n g .  The b a t s  t h o u g h  u s u a l l y  

n o c t u r n a l  i n  h a b i t  were r a r e l y  seen f o r a g i n g  on  f r u i t i n g  f i g s  here 

even a t  about  4 pm. 

Fruit Size 

The s i z e  o f  f i g s  was f o u n d  t o  a f f e c t  t h e  e f f i c i e n c y  o f  f i g  

u t i  t i s a t i o n  by v a r i o u s  a v i a n  v i s i t o r s .  The s u c c e s s f u l  m a n i p u l a t i o n  

o f  f r u i t  was dependent on t h e  morphology o f  f r u i t s  and gape-width o f  

t h e  b i r d  ( W h e e l w r i g h t  1985) No e x a m i n a t i o n  o f  t h i s  r e l a t i o n s h i p  

between gape-width and f r u i t  s i z e  was conducted i n  t h e  p r e s e n t  study. 

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

successfuLLy by  most f r u g i v o r e s  i r r e s p e c t i v e  o f  t h e i r  b i l l  d imensions 

and f i g  s i z e .  S e v e r a l  b i r d  spec ies  had a p iece-meal  d i e t  o f  Large 

f i g s .  The f i g s  o f  d i f f e r e n t  s i z e s  a t t r a c t e d  d i f f e r e n t  s e t s  o f  

f r u g i v o r e s .  The medium s i z e d  f i g s  o f  E. arnpl iss ima and [. retigjiosg 

a t t r a c t e d  t h e  maximum d i v e r s e  spec ies  o f  b i r d s  (F ig .  27). The F. 

bengha lens i s  --- -------- w i t h  s l i g h t  Ly Larger  f i g s  a l s o  a t t r a c t e d  r e l a t i v e l y  

Larger  a v i a n  assemblage. The f i g  spec ies  w i t h  Large s i z e d  f r u i t s  

s u c h  as  E .  p x g m p s a  and  E .  beddpmg i  a n d  t h o s e  w i t h  much s m a l l e r  

f r u i t s  L i k e  f .  t s j a h g l a  e n t i c e d  a Lower number  o f  a v i a n  s p e c i e s  

(F ig .  27). 
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CHAPTER 8 

ROLE I N  SEED DISPERSAL 

The f l e s h y  p u l p  o f  f i g  e n c l o s e d  a  " s e e d  b a l l a s t ' '  o f  s e v e r a l  

m inu te  seeds. D e s p i t e  t h e  superabundance o f  f i g  seeds, t h e  s e e d l i n g  

d e n s i t y  a t  Tenh ipa lam and V y t h i r i  were r e l a t i v e l y  v e r y  low. T h i s  

showed t h a t  t h e  F i g  spec ies  encountered h i g h  seed and s e e d l i n g  

m o r t a l i t i e s  i n  b o t h  t h e  areas  o f  s tudy .  A g r e a t e r  p r o p o r t i o n  o f  

seeds was dropped benea th  t h e  p a r e n t  t r e e  where t h e y  d i d n ' t  germinate  

a t  a l l .  

The p r e s e n t  ' i n v e s t i g a t i o n  has c l e a r l y  i n d i c a t e d  t h a t  t h e  f i g  

seeds had t o  be housed i n  a  p a r t i c u l a r  m i n c r o h a b i t a t  t o  germinate.  

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

ne ighbourhood o r  n e a r l y  h a b i t a t s  p r o v i d e d  s u i t a b l e  abodes f o r  f i g  

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

d i s p e r s e d  by s u i t a b l e  d i s p e r s a l  agents  such as  b i r d s .  

The F j 2 1 q  spp.  u n d e r  p r e s e n t  s t u d y  h a d  e i t h e r  e p i p h y t i c  o r  

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

development. The s p e c i e s  L i k e  F. g jbbosa  were  m o s t l y  e p i p h y t i c  even 

i n  f i g - b e a r i n g  s tage.  The s e e d l i n g s  o f  E. ygijgjoia, F. atnpCigsjma, 



F. benghalensis,  F. gxaspgyata, F. bgddpmgi and i. t s j a h e l a  were seen - --- -------- 
h e m i e p i p h y t i c a l l y  on  o t h e r  t r e e  t r u n k s .  Many f i g  s e e d l i n g s  were 

developed i n  t h e  h o l e s  and c r e v i c e s  o f  b u i l d i n g  w a l l s  and  fences.  

A L L  t h e s e  c l e a r l y  i n d i c a t e d  t h e  requ i remen t  o f  a v e c t o r  which 

c o u l d  e f f e c t i v e l y  d e p o s i t  t h e  m i n u t e  f i g  s e e d s  i n  t h e s e  

m i c r o h a b i t a t s .  The a v a i n  f r u g i v o r e s  w h i c h  f o r m e d  a m a j o r  f i g -  

consumer m igh t  a l s o  be e f f e c t i v e  d i s p e r s a l  agents  o f  v a r i o u s  Ejicys 

species.  The m i n u t e  s i z e  o f  seeds had t h e  advantage o f  escape f rom 

b e i n g  chewed up  o r  c rushed by b i r d  mand ib les .  They were t h u s  taken  

undamaged t o  t h e  i n t e s t i n e  and f r o m  t h e r e  t o  t h e  o u t s i d e  i n  t h e  

f a c e a l  package. 

The f a e c a l  samples o f  v a r i o u s  a v a i n  species,  b o t h  s p e c i a l i s t  and 

o p p o r t u n i s t s  examined were found t o  c o n t a i n  i n t a c t  seeds. I n  t h e  

p resen t  s t u d y  i t  was n o t i c e d  t h a t  s m a l l e r  f r u g i v o r e s  L i k e  barbets, 

bu lbu ls ,  Myna e t c  o f t e n  de faeca ted  one t o  t h r e e  t i m e s  i n  an a c t i v e  

f e e d i n g  b o u t s  L a s t i n g  10 o r  more minutes .  These g round  f a l t e n  seeds 

encountered heavy m o r t a l i t y .  The Larger  f r u g i v o r e s  such as Koel, 

Green P i g e o n  a n d  Crow a l s o  d e f a e c a t e d  b e n e a t h  t h e  f e e d i n g  t r e e  

u s u a l l y  b u t  o n l y  once i n  an hour o r  more. 

The f a e c a l  s a m p l e s  o f  f r u i t  p i - g e o n s  I. e h g g n i c g e t g r g  and I. 

pggpgddra c o l l e c t e d  f r o m  ground beneath  f .  t s j a h e l a ,  1. gxaspgygta 

and 1. QgnghgChnsjs c o n t a i n e d  b o t h  c rushed  and i n t a c t  seeds. 'The 



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

t h e s e  f i g - s p e c i a l i s t  w i t h  a  n u t r i e n t  r i c h  d i e t .  The r e s u l t s  o f  t h e  

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

o f  f i g  seeds. 

The Blossom-headed Parakeet, Rose- r inged Parakeet  and B lue -  

~ i n g e d  Parakeet, chewed up t h e  p u l p  p o r t i o n  o f  f i g s  Leaving b e h i n d  

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

Whether t h e y  c rushed t h e  seeds d u r i n g  chewing o r  d i g e s t e d  them i n  

t h e  i n t e s t i n e  c o u l d  n o t  be s t u d i e d .  They c o u l d  be cons ide red  as 

" f r u i t  t h i e v e s "  f o l l o w i n g  t h e  d e f i n i t i o n  o f  Howe and  E s t a b r o o k  

(19771. 

The i n t a c t  seeds  f r o m  t h e  f a e c a l  s a m p l e s  o f  t h e  B a r b e t ,  t h e  

Koel,  t h e  Green P igeon and t h e  Jung le  Crow were c o l l e c t e d .  When t h e y  

w e r e  s p r e a d  o n  damp f i l t e r  paper ,  a  g r e a t e r  p r o p o r t i o n  o f  s e e d s  

g e r m i n a t e d  i n  1 t o  2 weeks t ime.  

The r e s u l t s  o f  t h e  p resen t  i n v e s t i g a t i o n  a l s o  showed t h a t  t h e  

f r u i t - e a t i n g  s p e c i a l i s t s ,  m a i n l y  ba rbe ts ,  KoeL, and Green Pigeon, 

ow ing  t o  t h e i r  g r e a t e r  dependence on F i c u s  f r u i t s  were more i m p o r t a n t  

t h a n  t h e  o p p o r t u n i s t i c  f r u g i v o r e s  as d i s p e r s a l  agents.  However, t h e  

o p p o r t u n i s t s  were a l s o  t r u e  o r  ' L e a g i t i m a t e '  d i s p e r s e r s  o f  f i g s  s i n c e  

t h e y  v o i d e d  many undamaged seeds i n  t h e i r  f a e c a l  d e p o s i t s .  
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CHAPTER 9  

D I S C U S S I O N  

(i) F r u i t i n g  Phenology 

A v a r i e t y  o f  s izes ,  shapes, c o l o u r s  and t e x t u r e s  were observed 

among f i g s  o f  v a r i o u s  spec ies  o f  t h e  areas  o f  p r e s e n t  s tudy.  

Acco rd ing  t o  Janzen (1979) t h i s  v a r i e t y  was a d a p t i v e  i n  mou ld ing  t h e  

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

The p r e s e n t  s t u d y  on t h e  f r u i t i n g  p a t t e r n s  o f  n i n e  spec ies  o f  

F i c u s  showed t h a t  t h e  f lower i n i t i a t i o n  and f r u i t  ~ r o d c t i o n  o c c u r r e d  ----- 
i n  t h e  f i g  community a lmost  t h roughou t  t h e  year .  I n  a  rev iew  o f  

F i c u s  ecology, Janzen (1979) suggested t h a t  members o f  p a r t i c u l a r  ----- 
spec ies  i n i t i a t e d  f l o w e r i n g  random l y  w i t h  r e s p e c t  t o  t i m e  and season. 

I n  t h e  Tenh ipa lam s i t e  t h e  p o p u l a t i o n s  o f  1. bggg$a iggq js  and E. 
ex?xpgLeLa w i t h  o v e r  15 members i n  each, had r i p e  f i g s  f o r  20 and 16 

months r e s p e c t i v e l y  d u r i n g  t h e  24 months o f  s tudy  between 1990-92. 

F. mcgm_osa t r e e s  p r e s e n t e d  f i g s  i n  21  o f  24 m o n t h s  w h i l e  E. 

r e l i g i o s a  ( 6  t r e e s )  b o r e  f i g s  f o r  18  months and E. Ls jaheLa  (2 t r e e s )  ---- ---- 
had f r u i t i o n  f o r  1 6  o f  t h e  24 months. 



S i m i l a r l y  i n  t h e  V y t h i r i  s i t e ,  members o f  5 s p e c i e s  o f  Fjicyp had 

f i g s  f o r  most o f  t h e  t i m e  i n  an year .  r. t s j a h e l a  had a t l e a s t  one 

member w i t h  r i p e  f i g s  i n  21 o u t  o f  24  m o n t h s ;  E. b g d d g q g i  a n d  F .  

m i c r o c a r p a  c o u l d  produce r i p e  f i g s  f o r  1 9  months each; t h e  members o f  

F. e x a s p e r a t a  b o r e  f r u i t s  f o r  18  months a n d  E. a y C i s s i m a  had 1  t r e e  - ---- ----- 
i n  f r u i t s  f o r  1 6  o f  t h e  24 months. C o r l e t t  (1987) had observed such 

a  l o n g e r  p e r i o d  o f  p r o d u c t i o n  o f  f i g s  i n  E .  f i s t u l o s a  i n  B a r r o  

co la rado - i s l and ,  Panama. 

The number o f  c rops  p e r  y e a r  i n  a  p a r t i c u a l r  t r e e  had v a r i e d  

from s p e c i e s  t o  species.  The F. racgxosa p roduced  5  t o  6 crops, E. 

racemosa  p r o d u c e d  5  t o  6 c rops ,  F. r g C i g i g s a  a n d  E. q j c r g c a r p a  -------- 
produced 2 t o  3 crops, w h i l e  t h e  F. tsjahala b o r e  3 t o  4 c rops  i n  an 

year. Abdurahman and Joseph (1976) had n o t e d  p r o d u c t i o n  o f  6 c rops  

i n  E .  h i s p i d a  L i n n .  i n  C a l i c u t .  H i l l  ( 1 9 6 7 )  h a d  r e p o r t e d  t h e  

presence o f  3 t o  4 c rops  i n  F. rnjcrncareavar. rn ic rocarca  i n  Hong 

Kong. He has a l s o  recorded 5 c rops  i n  F. g iast jca. 

A  h i g h  degree o f  i n t r a - t r e e  synch rony  i n  f r u i t  m a t u r a t i o n  was 

obse rved  i n  a l l  t h e  n i n e  Ej-igg s p e c i e s  s t u d i e d  whereas t h e  degree'  oY 

i n t e r - t r e e  a n d  i n t  r a - s p e c i f i  c  s y n c h r o n i s a t i o n  was r a t h e r  Low. 

B o n a c c o r s o  ( 1 9 7 5 )  a n d  M o r r i s o n  ( 1 9 7 5 )  s t r e s s e d  t h e  h i g h l y  

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

i s l a n d .  A s i m i  l a r  i n t r a - t r e e  s y n c h r o n i s a t i o n  a n d  i n t e r - t r e e  



a s y n c h r o n i z a t i o n  o f  f r u i t i n g  h a d  b e e n  d i s c u s s e d  b y  H i l l  (1967) ;  

Ramirez (1970); Jazen (19791; M i l t o n  e t  a t .  (1982); Mor ton  e t  a t .  

( 1982 )  a n d  C o r l e t t  ( 1 9 8 7 ) .  The i n t r a - t r e e  s y n c h r o n i z a t i o n  was, 

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

assemb lage  o f  d i s p e r s a l  a g e n t s .  C o r l e t t  ( 1987 )  made a  s i m i  t a r  

o b s e r v a t i o n  i n  f .  f i s t u l o s a .  

Acco rd ing  t o  M i l t o n  e t  a t .  (1982) t h e  g r e a t e r  number o f  c rops  

pe r  t r e e  and t h e  Lesser i n t e r - t r e e  s y n c h r o n i z a t i o n  m igh t  r e s u l t  f r o m  

t h e  absence o f  a  c o l d  w in ter ,  w i t h i n  a  spec ies  t h e  number o f  c rops  

pe r  t r e e  seemed L i k e l y  t o  be g r e a t e r  i n  c l i m a t e s  t h a t  a r e  f a v o u r a b l e  

f o r  f i g  p r o d u c t i o n  a l l  t h e  year.  

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

ygeonens is  and f .  j n s e i d i a  i n  B a r r o  c o l o r a d o  i s l a n d ,  r e s u l t e d  f r o m  

each t r e e s  f r u i t i n g  a t  i n t e r v a l s  which averaged s l i g h t l y  l e s s  t h a n  a  

h a l f  y e a r  o r  Less  t h a n  a  f u l l  y e a r  r e s p e c t i v e l y  ( M i l t o n  e t  at., 

19821. I n  t h e  ij-kyg s p e c i e s  o f  p r e s e n t  study, t h e  f r u i t i n g  i n t e r v a l s  

were s l i g h t l y  Less t h a n  a  h a l f - y e a r  f o r  f .  begghahgngjq, F. w i j g i o s a  

and s  L i g h t  Ly l e s s  t h a n  one yea r  i n  f .  anpljlsjmg, f .  exaspgra ta  and 

F. beddomei. Acco rd ing  t o  M i  t t o n  e t  a t .  (1982) two ma jo r  s e l e c t i o n  - -------- 
presku res  namely; (i) t h e  p r e s s u r e  t o  maxirnise p o l l i n a t i o n  ( b o t h  w i t h  

respec t  t o  seed-set and p o l l e n - d i s p e r s e d )  and (ii) seed d i s p e r s a l ;  

o p e r a t e d  on  i n d i v i d u a l s  o f  most t r e e  spec ies .  



R a m i r e z  (1970 )  a n d  J a n z e n  ( 1 9 7 9 )  f o u n d  t h a t  t h i s  u n u s u a l  

f r u i t i n g  p a t t e r n s  o f  members o f  t h e  g e n u s  Eicyp w e r e  because  o f  

p o l l i n a t i o n  o f  each  s p e c i e s  b y  a n  o b l i g a t e  h o s t - s p e c i f i c  wasp 

s p e c i e s .  I n  t h e  p r e s e n t  s t u d y ,  a n  o b v i o u s  a d v a n t a g e  o f  s u c h  an  

asynchronous i n t e r p l a n t  f r u i t  p r o d u c t i o n  was t h e  i n c r e a s e d  chance o f  

seed d i s p e r s a l .  Each p l a n t  f r u i t i n g  a t  d i f f e r e n t  t i m e s  cou ld  ensure 

a  L a r g e r  assemblage o f  f r u g i v o r e  and t h e r e b y  a v o i d  o r  Lessen t h e  

i n t e n s i t y  o f  i n t r a s p e c i f i  c  c o m p e t i t i o n  between p l a n t s  f o r  d i s p e r s a l  

agen ts .  j A s i m i l a r  o b s e r v a t i o n  was made e a r l i e r  b y  M i l t o n  e t  a l .  

(1982) i n  i. ygeogemsjs and i. i f i c i e i d a .  I n  a d d i t i o n  t o  t h e  agaonid 

wasp p o l l i n a t o r s ,  t h e  s p e c i e s  seemed t o  have t i e s  w i t h  c e r t a i n  

d i s p e r s a l  agents, p a r t i  c u l a r  Ly v e r t e b r a t e s  t i  k e  f r u i t  p igeons and 

f r u i t  b a t s  i n  the  areas  o f  p r e s e n t  s tudy .  A s i m i l a r  r e l a t i o n s h i p  has 

been f o u n d  between f i g s  and how le r  monkeys and f r u i t  b a t s  i n  B a r r o  

c o l o r a d o  ( M i  l t on ,  1980, 1981 1. 

D e s p i t e  t h e i r  u n u s u a l  i n t e r - t r e e  a s y n c h r o n i z a t i o n  i n  f r u i t  

p r o d u c t i o n ,  some members o f  t h e  p o p u l a t i o n  d i d  p r e s e n t  r i p e  f i g s  more 

o r  Less s i m u l t a n e o u s l y  d u r i n g  c e r t a i n  t i m e s  o f  t h e  year .  A p e r i o d  o f  

peak f r u i t  p r o d u c t i o n  was t h e n  observed i n  many spec ies .  I n  t h e  

b e n g h a l e n s i s  had t h r e e  t r e e s  i n  r i p e  f r u i t i o n  Tenh ipa lam s i t e ,  E. --- --- 

d u r i n g  January  th rough  March 1991; i. g r a s p e r g t a  haa e i g h t  t r e e s  i n  

f r u i t i o n  d u r i n g  M a r c h  1 9 9 1  a n d  t e n  t r e e s  i n  A p r i l  1992.  I n  t h e  

V y t h i r i  s tudy  area, t h e  peak p e r i o d s  o f  r i p e  f i g  p r o d u c t i o n  were 



December f o r  F. a q L i s s i m p  ( f i v e  t r e e s ) ,  March f o r  F. b e d d o m i  ( e i g h t  

t o  t e n  t r e e s )  and May f o r  f .  gxgspera ta  (seven t o  t e n  p l a n t s )  i n  b o t h  

t h e  yea r  o f  s t u d y  d u r i n g  1990-92. 

M i l t o n  e t  a t .  (1982) observed a  b i m o d a l l y  d i s t r i b u t e d  peaks i n  

F. ygpgnmnsjs a n d  E .  j n s j e j d g  w i t h  2  p e a k s  i n  a n  y e a r .  T h e  - 
o c c u r r e n c e  o f  s u c h  peak f r u i t i n g  p e r i o d s  c o u l d  be e x p l a i n e d  b y  

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

d i s p e r s a l  dependence i n  f l o w e r i n g  and f r u i t i n g  t h e  f i g  t r e e s  u t i l i s e d  

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

c e r t a i n  t i m e s  o f  t h e  year. Acco rd ing  t o  M i l t o n  e t  a t .  (1982) any 

member o f  t h e  p o p u L a t i o n  w i t h  s u f f i c i e n t  r e p r o d u c t i v e  r e s e r v e s  

accumulated and produced f r u i t s  a t  t hese  t imes.  

M i l t o n  e t  a t .  (1982) observed a  tempora l  d isplacement between 

spec ies  w i t h  respec t  t o  t h e  t i m e  o f  peak f r u i t i n g .  Accord ing t o  h im 

t h i s  r e p r e s e n t e d  3 c o m p e t i t i v e  d i s p l a c e m e n t  and m i n i m i z e d  t h e  

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

o b s e r v a t i o n  has  b e e n  made i n  t h e  p r e s e n t  s t u d y .  The peak  f r u i t  

r i p e n i n g  i n  1. bgnghhC$nmjs o c c u r r e d  between December and March w h i l e  

i n  F. gxaseeretp i t  o c c u r r e d  from March t h r o u g h  May. 

One spec ies  o f  F i cus  i n  t h e  p r e s e n t  s tudy  viz., 1. rnjcrncarea 

was found  t o  a b o r t  a  g r e a t e r  p r o p o r t i o n  o f  i t s  c rop  a t  young s t a g e  

i t s e l f .  Janzen (1979) e x p l a i n e d  such an a b o r t i o n  o f  young f i g s  as 



owing t o  f a i  l u r e  o f  p o l l i n a t i o n .  The u n p o l  L i n a t e d  a n d  s e e d - s t e r i  l e  

f i g s  were  d r o p p e d  f r o m  t h e  p l a n t .  GaL iL  (1973 )  o b s e r v e d  s u c h  a  

phenomenon i n  E. rgCjgjis5 and i t  was a t t r i b u t e d  t o  t h e  n o n - c a r r i a g e  

o f  p o l l e n  b y  t h e  incoming agaon ids  (f3lgsrpehygg qgadymtjcges) and 

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

f r u i t s  s t e r i l e .  H i l l  (1967) has obse rved  t h e  a b o r t i o n  of f i g s  i n  E. 

e t a s t i c a  f o r  l a c k  o f  p r o p e r  p o l l i n a t o r s  r e s u l t i n g  i n  c e s s a t i o n  o f  -------- 
f u r t h e r  development o f  sycon ia .  The i n c i d e n c e  o f  a b o r t e d  f r u i t i n g  

was a l s o  c o r r e l a t e d  w i t h  t h e  p r e s e n c e  o f  incompetent  i n s e c t s  o t h e r  

t h a n  f i g  wasps whose Larvae d e v e l o p  i n s i d e  t h e  f i g s  (Janzen, 1979).  

The p resen t  s t u d y  has r e v e a l e d  t h a t  i n  E. mic roca rpa  t h e  a b o r t i o n  of 

young f i g s  was due t o  t h e  f a i l u r e  o f  p o l l i n a t i o n .  I t  was t h e  l a c k  

o f  s u f f i c i e n t  number o f  p o l l i n a t o r  wasps which might  h a v e  caused t h e  

f i g  a b o r t i o n  i n  t hese  f i g s  (P r i yada rsan ;  Pers. communica t ion) .  

b, A v i a n  F r u g i v o r e  Assemblage a n d  D a i l y  A c t i v i t y  

The a v i a n  f i g  consumer assemblage was among t h e  most d i v e r s e  

r e p o r t e d  f o r  t r o p i c a l  t r e e s  w i t h  r e g a r d  t o  t r e e  s p e c i e s  and taxonomic  

a f f i n i t i e s  ( J o r d a n o ,  1 9 8 3 ) .  Such  L a r g e  a s e m b t a g e s  o f  a v i a n  

f r u g i v o r e s  o n  f i g s  h a d  b e e n  d e s c r i b e d  b y  J a n z e n  (19831 ,  B e e h L e r  
4 

(19831, B r e i t w i s c h  (1989) and Lambert  (1989). S i m i  t a r  l a r g e  and 

d i v e r s e  assemblage o f  b i r d s  c o n s i s t i n g  o f  major  f u r i t - e a t i n g  s p e c i e s  

and s e v e r a l  i n s e c t i v o r e s  wh ich  used  f r u i t s  as o c c a s i o n a l  f o o d  source  



were observed a t t e n d i n g  f i g s  i n  t h e  p resen t  s tudy .  The r o b u s t  stems 

w i t h  s e s s i  Le and s u b s e s s i l e  o r  peduncu la te  f i g s  a l l o w e d  b o t h  s m a l l  

and  L a r g e  p o t e n t i a l  d i s p e r s e r s  t o  have  a c c e s s  t o  t h e  f r u i t  b y  a  

v a r i e t y  o f  f o r a g i n g  behav iours .  The succu len t ,  f l e s h y  f i g s  were 

e x p l o i t e d  by  t h e  s m a l l e s t  T i c k e l l ' s  F lowerpecker t o  t h e  Larger  Crow, 

I m p e r i a l  P igeon and H o r n b i l l .  Wh i l e  spec ies  L i k e  f r u i t  pigeons, 

b a r b e t s  and koe t  were r e g u l a r l y  v i s i t i n g  t h e  f r u i t i n g  crowns o f  Fjcyq 

and consumed Large q u a n t i t h s  o f  f i g s ,  o t h e r s  L i k e  Shrikes, babblers,  

Ch lorops is ,  Magpie Rob in  e t c .  were v e r y  i n f r e q u e n t  v i s i t o r s .  

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

ye l low,  p u r p l e  o r  p i n k  tones  were t y p i c a l  o f  f r u i t s  which a t t r a c t e d  

b i r d s  ( R i d l e y  1930; Corner 1949; Tu rce rk  1963; Vander P i j l  1969; 

J a n z e n  1983; K n i g h t  a n d  S i e g f r e d  1983; W h e e l w r i g h t  e t  a t .  1984 )  

aL t  hough these  b r i g h t  c o l o u r s  a r e  a t t r a c t i v e  t o  p r i m a t e s  (Gaut i e r -  

H i o n  e t  a t .  1985 )  However, n e a r l y  20% ( 4  s p e c i e s )  o f  t h e  b i r d  

d i  spersed Ejcgs t a x a  i n  t h e  p r e s e n t  i n v e s t i g a t i o n  possessed d u l  L 

c o l o u r e d  r i p e  f i g s .  L a m b e r t  ( 1 9 8 9 )  r e c o r d e d  13.5% o f  t h e  b i r d  

d i s p e r s e d  Ficus spec ies  a t  kua la lompat  w i t h  d u l l  r i p e  f i g s  w h i l e  o n l y  

6  o f  t h e  140 b i r d  d i s p e r s e d  F i cus  spec ies  i n  a  Costa R ican f o r e s t  had 

b r o w n  o r  g r e e n  f r u i t s  ( w h e e l w r i g h t ,  1 9 8 4 ) .  F l e m i n g  ( 1 9 7 9 )  a n d  

G a u t i e r  - H ion  e t  a t .  (1985) suggested t h a t  t h e  f l e s h y  d u l l  f r u i t s  

(espec ia  L Ly green co Loured) a r e  f a v o u r e d  b y  ba ts .  Lambert (1989) 

had r e c o r d e d  some o f  t h e  Largest  a g g r e g a t i o n s  o f  f r u i t - e a t i n g  b i r d s  



on t h e  f o u r  F i c u s  spec ies  w i t h  d u l l  c o l o u r e d  f i g s .  I n  t h e  p r e s e n t  

s tudy  s i m i l a r  La rge  a g g r e g a t i o n s  o f  f r u g i v o r e s  were obse rved  i n  E. 

a m e l i s s i m a  a n d  F. tsiahaia t r e e s  w i t h  d u l l  c o l o u r e d  f i g s .  The -- ------- 
s u p e r a b u n d a n t  c r o p  c h a r a c t e r i s i n g  t h e  c j c g s  s p e c i e s ,  o r  t h e i r  

n u t r i t i o n a l  rewards  o r  o t h e r  t r a i t s  m igh t  have e n t i c e d  t h e s e  a v i a n  

f r u g i v o r e s .  A c c o r d i n g  t o  M o r r i s o n  (1978) f i g s  p r o b a b l y  r e p r e s e n t e d  

a  r e a d i l y  u t i l i s a b l e  source  o f  c a l o r i e s  and water  (0.5 k c a l  and 0.40 

gm w a t e r  p e r  f r u i t )  b u t  f a i l e d  t o  p r o v i d e  a  b a l a n c e d  d i e t  t o  

f r u g i v o r e s  f e e d i n g  on them. The f i g  e a t i n g  spec ies  i n  t h e  p r e s e n t  

s tudy  i n c l u d e d  b i r d s  w i t h  e x c l u s i v e l y  phytophagous ( I r g r g n  p igeon )  

and v i r t u a l l y  i n s e c t i v o r o u s  d i e t s  (Magpie r o b i n ) .  A l t o g e t h e r  i n  t h e  

two s tudy  areas  a  t o r a t  o f  f i f t y  b i r d  spec ies  were f o u n d  f e e d i n g  on 

v a r i o u s  f i g  c rops .  The assemblage o f  f r u g i v o r e s  were d i v i d e d  i n t o  2 

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

" o p p o r t u n i s t i c  f r u g i v o r e s "  (Mckey, 1975; Snow 1971 ;  Howe a n d  

Estabrook, 1977). The o p p o r t u n i s t s  were prominent  i n s e c t i v o r e s  which 

h a u n t e d  t h e  f r u i t i n g  t r e e s  o c c a s i o n a l l y  o r  a t  s e a s o n s  o f  i n s e c t  

s c a r c i t y .  

T h i s  s t u d y  showed t h a t  t h e  s p e c i a l i s t  f r u g i v o r e s  s u c h  a s  5, 

h a e m a c e p h a l a  a n d  f r u i t  p i g e o n s ,  1. scg ioeacea ,  M. v l~d l s ,  M -  ------- ---- 
ehoen icoe te ra  ------- ----, I. po_mgadot-a were t h e  most i m p o r t a n t  f i g  consumers. 

The parakeets,  P. c y a ~ g c e p h a l a  and P. k r a w w i  a t  Tenhipatarn and P. 

cotumboides t h e  Hornb i  L L ,  1. g ~ j s g _ 6 ~  and I m p e r i a l  P igeon  D. _ba_dja -----------, 



a t  V y t h i r i  were o n l y  i n f r e q u e n t l y  v i s i t i n g  t h e  f r u i t i n g  crowns o f  

F i  cus. ------ 

The r o l e  o f  f i g s  i n  t h e  d i e t  o f  d i f f e r e n t  b i r d  spec ies  v a r i e d  

c o n s i d e r a b l y .  A c l o s e  a s s o c i a t i o n  was found  between c e r t a i n  b i r d  

s p e c i e s  and F icus  spec ies  i n  b o t h  t h e  a reas  o f  p resen t  study.  The 

f r u i t  p igeons 5. phgenicoetgra,  I. egmpmdgcra and t h e  b a r b e t s  M. 

haemaceehala and M. ~ g b r j c a e j C C a  had a  g r e a t e r  dependence on f i g s .  ------- ---- 
The Koel, _E. scgCgpaag_a and ba rbe t  M. v i r d i s  were a l s o  seen w i d e l y  

u t i  L i s i n g  t h i s  f r u i t  resource.  These two spec ies  o f  b i r d s  were 

q u i t e  common a t  f r u i t i n g  F j c g s  p l a n t s  and u s u a l l y  had r e l a t i v e l y  

L o n g e r  f e e d i n g  b o u t s .  The p a r a k e e t s  w e r e  o b s e r v e d  t o  b e  l e s s  

s i g n i f i c a n t  f i g - e a t e r s  i n  t h e  p resen t  s tudy.  But  Sorensen (1983) i n  

h e r  b r i e f  r e p o r t  on f r u g i v o r o u s  b i r d s  o f  South I n d i a  had cons ide red  

them v e r y  impor tan t  w i t h  F icus  

madagascar iensis and lj. The b u l b u l s  E.  cafe^, P, i g c ~ s u s ,  H- ---- ----------- 
i n d i c u s  a r e  a l s o  p r i n c i p a l l y  f r u i t - e a t i n g  b i r d s  ( A l i  1969) and a r e  ------- 
c o n s i d e r e d  as s p e c i a l i s e d  f r u g i v o r e s .  However, t h e y  were n o t  much 

dependent on f i g s  i n  t h i s  study.  A t  V y t h i r i  s i t e  t h e  b u l b u l s  P. 

i g c g p g s  were more f r e q u e n t l y  v i s i t i n g  f i g s  a t  lower e l e v a t i o n s  w h i l e  

t h e  b u l b u l s  tJ. madagascayjensis were more commonly seen a t  h i g h e r  

e l e v a t i o n s  (->I000 m) and t h e y  v i s i t e d  t h e  f i g s  a t  t hese  a l t i t u d e s .  



C e r t a i n  o p p o r t u n i s t i c  f r u g i v o r e  s p e c i e s  seemed t o  have a  c l o s e r  

a s s o c i a t i o n  w i t h  some o f  t h e  f i g  s p e c i e s .  T h e  C o r v i d s  C .  

rnacno_yhyncgs and C. sptendens were h a v i n g  g r e a t e r  dependence on F. 

bggghalghsis, F. racemosa and 1. r g C j g j g s a  t h a n  o t h e r  Ejcgs spec ies  

i n  t h e  T e n j h i p a L a m  s t u d y  a r e a .  The o r i o l e  Q. g r j g i g ~  was more  

f r e q u e n t  a t  E. r g C j g j g s 2  and E. tsjahaia. Such c l o s e r  a s s o c i a t i o n s  

between b i r d s  and f i g s  were d e s c r i b e d  b y  Mackworth-Bred and Grant  

(19731, Rudran (19781, Cords (1987) and Lambert  (1989). 

T h i s  s t u d y  showed t h a t  t h e  s p e c i a l i z e d  f r u g i v o r e s  a t e  more t h a n  

t h r e e - f o u r t h  o f  t h e  f i g  c rops  removed p e r  day. A c c o r d i n g  t o  Flemming 

e t  a l .  (1972) and M o r r i s o n  (1978) i n d i v i d u a l  t r e e s  w i d e l y  d i s p e r s e d  

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

i n t e r a c t e d  w i t h  d i f f e r e n t  s e t s  o f  consumers. G a u t i e r - H i o n  e t  a l .  

(19893 c o n s i d e r e d  f i g s  as an u n p r e d i c t a b l e  r e s o u r c e  a lways  produced 

b y  a  few t r e e s  t h a t  a r e  w i d e l y  s c a t t e r e d .  The f i g s  i n  Makoku f o r e s t  

were i n f r e q u e n t l y  and o p p o r t u n i s t i c a t l y  e a t e n  i n  s m a l l  amounts by  

f r u g i v o r o u s  b i r d s  and mammals except  b a t s .  " R e l i a n c e  on such f o o d  

p a t c h e s  r e q u i r e d  t h a t  a  spec ies  be  a b l e  t o  f o r a g e  v e r y  w ide l y . "  F i g s  

a r e  e x p e c t e d  t~ b e  i m p o r t a n t  o n l y  f o r  a  f ew  " n o m a d i c "  s p e c i e s  

( G a u t i e r - H i o n  e t  at., 1988). S i m i l a r  f i n d i n g s  were made by Ershad 

( r e v i e w e d  by G a u t i e r - H i o n  e t  at., 1989'. 

However t h e  r e s u l t s  o f  p r e s e n t  s t u d y  i n d i c a t e d  t h a t ,  a p a r t  f r om 



t h e  s o - c a  L L e d  " n o m a d i c "  o r  w i d e l y  f o r a g i n g  g r e e n  p i g e o n s  I. 

e h o n i c o e t e r a  ------ ---- and I. pgmeamgra s e v e r a l  r e s i d e n t  and Local  m ig ran t  

spec ies  o f  b i r d s  such as E. scgigpacaa, M. virdiis, M. hgemacephata, 

M. r u b r i c g e i i C a ,  C. gacrophynmgs e t c .  were c o n s i s t a n t  v i s i t o r s  on 

f r u i t i n g  f i g s .  The F i c u s  here p r o v i d e d  a  more o r  Less r e g u l a r  and 

more p r e d i c t a b l e  s u p p l y  o f  f i g s  t o  t h e  f r u g i v o r e s .  One p robab le  

reason f o r  such an i m p o r t a n t  r o l e  o f  f i g s  i n  t h e  d i e t  o f  d i f f e r e n t  

a v i a n  f r u g i v o r e s ,  m i g h t  be t h e  g r e a t e r  r e p r e s e n t a t i o n  o f  f i g s  i n  t h e  

p r e s e n t  a reas  o f  s tudy .  The F i cus  p o p u l a t i o n s  h e r e  con ta ined  members 

i n  f r u i t i n g  d u r i n g  most t i m e  o f  t h e  y e a r ?  The f i g s  i n  Makoku f o r e s t  

had a  v e r y  p o o r  r e p r e s e n t a t i o n  (Gau t i e r -H ion  e t  at., 1929). 

The r e m a r k a b l y  d i f f e r e n t i a l  f e e d i n g  r a t e s  o f  v a r i o u s  b i r d  

s p e c i e s  i n d i c a t e d  t h a t  t h e  r e l a t i o n s h i p  b e t w e e n  abundance a n d  

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

by Charnov e t  at., 19761, a  phenomenon o f t e n  n e g l e c t e d  by mode l l e rs  

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

c o e v o l u t i o n a r y  c o n t e x t s  ( rev iewed by  H e i n r i  ch, 1975).  According t o  

Howe (19771, i n  a  c o e v o l u t i o n a r y  system o t h e r  t h i n g s  b e i n g  equal, 

h i g h  r a t e s  o f  s u c c e s s f u l  f eed ing  m igh t  i n d i c a t e  interdependence.  

S i m i l a r l y  i n  t h e  p r e s e n t  s tudy  h i g h  r a t e s  o f  s u c c e s s f u l  f e e d i n g  were 

o b s e r v e d  i n  s p e c i a l i s e d  f r u g i v o r e s ,  p a r t i c u l a r l y  f r u i t  p igeons ,  

barbets,  k o e t  e t c .  wh ich  had a  g r e a t e r  dependence on  f i g s .  However 

t h e r e  was L i t t l e  v a r i a t i o n  i n  t h e  v i s i t a t i o n  p a t t e r n  and f e e d i n g  



r a t e s  among congener i c  and c o n f a m i l i a l  spec ies .  S i m i l a r  o b s e r v a t i o n s  

were made by B r e i t w i s c h  (1983). 

D e f i n i t e  s t r a t e g i e s  conce rn ing  b e h a v i o u r a l  p a t t e r n s  and f e e d i n g  

t e c h n i q u e s  were adop ted  b y  v a r i o u s  s p e c i e s  o f  b i r d s  whi Le s h a r i n g  a  

common r e s o u r c e  t o  a v o i d  o r  m i n i m i s e  t h e  i n t r a -  o r  i n t e r s p e c i f i c  

c o m p e t i t i o n s  and t c  a c h i e v e  maximum r e s o u r c e  e x p l o i t a t i o n  and a l s o  t o  

e s c a p e  p r e d a t i o n .  C o n s i d e r a b l e  v a r i a t i o n s  w e r e  s e e n  i n  t h e  

deployment and use o f  t h e s e  f o r a g i n g  modes. The w i d e l y  f o r a g i n g  and 

s i t - and -wa i t  f o r a g i n g  modes were t h e  two commonly used  t a c t i c s  o f  

f r u i t  search. The ' w i d e l y  f o r a g i n g '  mode i s  c h a r a c t e r i s e d  by  s e v e r a l  

s h o r t  moves and h i g h  move r a t e s  w h i l e  t h e  s i t - a n d - w a i t  mode i n v o l v e d  

Long moves and low move r a t e s  (W i l l i amson ,  1971; Eckhardt ,  1979; 

L a n d r e s  a n d  MacMahon, 1980, P a s k o w s k i ,  1 9 8 2 ) .  The r e  t a t  i v e l y  

seden ta ry  and agg rega ted  f o o d  sou rces  favou red  ' w i d e l y  f o r a g i n g '  

(Smith, 1974a). The use o f  s i t - a n d - w a i t  s t r a t e g y  has been c o r r e l a t e d  

w i t h  non-aggregate f o o d  sources  (Huey and Piyanka, 1981) .  I n  t h e  

p r e s e n t  i n v e s t i g a t i o n  a l s o  such ' w i d e l y  f o r a g i n g  ' b e h a v i o u r  p a t t e r n s  

c h a r a c t e r i s e d  by a  h i g h  r a t e  o f  s h o r t  hop ing  movements were come 

acoss i n  barbets,  mynas, bu lbu l s ,  f l owerpecke rs ,  w h i t e  eye e tc .  They 

a l s o  under took  d i a g o n a l  f l i g h t s  f a r  and ac ross  t h e  f i g  canopy i n  

sea rch  o f  r i p e  f i g s .  Whereas t h e  f r u i t  pigeons, Koel, H o r n b i l l ,  B lue  

B i r d ,  B l a c k  B i r d  e t c .  u s u a l l y  adop ted  a  s i t - a n d - w a i t  mode o f  f ood  

search  making r e l a t i v e l y  fewer and l o n g e r  movements, However d u r i n g  



i n t e n s i v e  f e e d i n g  a c t i v i t i e s ,  p a r t i c u l a r l y  i n  t h e  morn ing  and even ing 

b o u t s  t h e  f r u i t  p i g e o n s  performed s e v e r a l  s h o r t  ' h o p s '  and ' w a l k s '  

and some ' f l i g h t s '  a l s o  across  t h e  f i g  canopy. 

The s i t - a n d - w a i t  mode o f  f o r a g i n g  m i g h t  b e  a  c o n s e r v a t i v e  

s t r a t e g y  accep ted  b y  Large f r u g i v o r e s  t o  save energy, p a r t i c u l a r l y  on 

Less n u t r i t i o u s  f r u i t .  T h i s  f e e d i n g  t a c t i c s  was c h a r a c t e r i s t i c  o f  

i n s e c t i v o r e s  wh ich  has a  non-aggregate and mov ing f o o d  source. The 

o p p o r t u n i s t i c  f r u g i v o r e s ,  which a re  p r o m i n e n t l y  i n s e c t i v o r o u s ,  w i d e l y  

u s e d  t h e  same s t r a t e g y  w h i l e  f e e d i n g  o n  f r u i t s  (Ve rbeek ,  1975 ;  

E c k h a r d t ,  1 9 7 9 ;  L a n d r e s  and  MacMahon, 1 9 8 0 ) .  The  l a r g e  Cuckoo 

Shrike, Golden O r i o l e ,  Black-headed O r i o l e  and Tree P i e  a l l  o f  which 

were o p p o r t u n i s t i c a l t y  e a t i n g  f i g s  e m p l o y e d  b o t h  t h e  ' w i d e l y  

f o r a g i n g '  and t h e  ' s i t - a n d - w a i t '  mode o f  f o o d  search.  

The Koe l ,  t h e  H o r n b i l l  and t h e  I m p e r i a l  P i g e o n  were  u s u a l l y  

s e l e c t i v e  i n  f e e d i n g .  They found o u t  t h e  r i p e  f i g s  and p l u c k e d  them. 

The K o e l  and t h e  Matabar Grey H o r n b i l l  were obse rved  s e l e c t i v e l y  

p i c k i n g  up  t h e  f u l l y  r i p e  s c a r l e t  c o l o u r e d  f i g s  o f  F. m a s p e r a t a .  

B r e i t w i s c h  (1983)  had r e p o r t e d  such s e l e c t i v e  f e e d i n g  o f  r i p e  f r u i t s  

by p i p i n g  h o r n b i l l s  (B_ycanjst_gs f i s t u l a t o r )  i n  a  Sou the rn  Cameroon 

t r o p i c a l  wet f o r e s t .  

The use  o f  d i f f e r e n t  f e e d i n g  t e c h n i q u e s  was dependent on t h e  

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



species.  The f i g - d i s p l a y  p a t t e r n ,  t h e  f r u i t  size, f r u i t i n g  t i m e  e t c .  

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

s t u d i e d  r a n g e d  f r o m  4 mm ( E .  tpiqhala) t o  30 mm (F. b g d d g m e j ) .  

Simi LarLy t h e  f i g s  were d i s p l a y e d  i n  a  v a r i e t y  o f  s p a t i a l  p a t t e r n s  

l i k e  t h e  t e r m i n a l  c l u s t e r s  i n  f .  2meCjssjmg o r  E. txnghalghsjs, t h e  

c a u L i f L o r o u s  p a t t e r n  as i n  r. tpjahaia. I n  [. racemosa t h e  f i g s  were 

borne d i r e c t ! y  on branches and t r u n k s  o f  t h e  t r e e .  

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

techn iques  b y  d i f f e r e n t  spec ies  o f  b i r d s .  The KoeL, t h e  Smal l  Green 

Barbet, t h e  I m p ' e r i a L  Pigeon and t h e  H o r n b i l l  o f t e n  p l u c k e d  t h e  f i g s  

from a  p e r c h  and swattowed them i n  whole. Bu t  t h e  l a r g e r  f i g s  o f  f .  

bengha lens is  F. exaseera ta  and f .  rgcxmgqa were t a k e n  i n  by  t h e  KoeL --- -------- , - ----- ----- 
and t h e  B a r b e t  o n l y  w i t h  a  b r i e f  m a n d i b u l a t i o n  b y  b i l l .  The f r u i t  

p igeon,  C o p p e r s m i t h  Barbe t ,  P a r a k e e t s ,  b u l b u t s ,  Myna e t c .  had  a  

piece-meal d i e t  o f  Large f i g s .  The s m a t t e r  f i g s  l i k e  t h a t  o f  F .  

r e l i g i o s a  F. ampCjqsjma and f .  tsiphaig were swal lowed b y  most b i r d  ,--, ,,-,I , 

species.  S im i  t a r  f e e d i n g  p a t t e r n s  had been observed  i n  n e o t r o p i c a t  

f r u g i v o r e s ,  t h e  c o n t i g i d s  a n d  m a n a k i n s  (Snow, 1 9 7 6 1 ,  a n d  i n  

P a r a d i s i a d e s  (Beehler, 1983). The crow and Tree P i e  move ove r  t o  a  

n e i g h b o u r i n g  p e r c h  u s u a l l y  on t h e  same t r e e  a f t e r  p i c k i n g  up f i g s  and 

a t e  b i t - b y - b i t  h o l d i n g  them w i t h  c laws.  Kantak (19791 had observed 

s i m i l a r  f e e d i n g  behav iour  i n  c o r v i d s  and I c t e r i d s .  A e r i a l  f e e d i n g  o r  

' s a l l y  f o r a g i n g '  t a c t i c s  observed L a r g e l y  w i t h  t h e  L a r g e  Cuckoo 



S h r i k e  and t h e  B l u e  B i r d  i n  t h e  p r e s e n t  s t u d y  had been r e p o r t e d  as a  

common s t r a t e g y  o f  f ood  g e t t i n g  i n  buLbuLs by  Seveinghans (1978).  

The buLbuLs, O r i o l e s  and v e r y  o c c a s i o n a l l y  Crow and t h e  Tree P i e  were 

a l s o  seen p i c k i n g  up f i g s  i n  f l i g h t  (Tab le  3 6 ) .  S i m i l a r  f o r a g i n g  

p a t t e r n s  were observed i n  Musc icap ids  ( H e r r e r a  and Jordano, 19821, i n  

Q u e t z a l s  (Santana e t  aL. 1984) i n  t i t s  (Sorensen, 1983) and i n  t h e  

White-cheeked B u l b u l  ( K h a l i d  e t  a l .  1986). The use o f  d i f f e r e n t  

f o r a g i n g  p a t t e r n s  by d i f f e r e n t  spec ies  o f  b i r d s  was o f  advantage t o  

them t o  reduce t h e  s e v e r i t y  o f  c o m p e t i t i o n  and a l s o  t o  b r i n g  o u t  

e f f e c t i v e  s h a r i n g  o f  c rop  among them. 

Resource p a r t i t i o n i n g  i s  c h a r a c t e r i s t i c  o f  f r u g i v o r y  (Howe, 

19771. Acco rd ing  t o  Charnov e t  a l .  (19771 t h e  v a r i a t i o n  i n  f e e d i n g  

t e c h n i q u e s  o f  d i f f e r e n t  spec ies  o f  b i r d s  m i g h t  r e s u l t  i n  some f r u i t  

s p e c i e s  more a c c e s s i b l e  t o  c e r t a i n  b i r d  s p e c i e s  t h a n  others, b i r d s  

p r e f e r a b l y  f e e d i n g  upon t h o s e  spec ies  o f  f r u i t  on which t h e y  a r e  more 

adept .  

I n  t h e  p r e s e n t  s tudy  a  v e r t i c a l  s e g r e g a t i o n  o f  f o r a g i n g  s i t e s  

i n t o  uppe r  branch, m idd le  branch and l ower  b r a n c h  was conspicuous i n  

many b i r d  spec ies .  The F r u i t  p igeons  and t h e  Copper-smith B a r b e t  

used t h e  t h r e e  d i f f e r e n t  s i t e s  i n  t h e  order ,  upper branch > mid- 

b r a n c h  > Lower branch.  The s m a l l  Green B a r b e t  u t i l i s e d  a l l  t h e  t h r e e  

- s i t e s  w i t h  more o r  Less e q u a l  ease. However, t h e y  were more a c t i w e  

o n  t h e  m i d - a n d  l o w e r  b r a n c h e s  l i k e  K o e l  ( T a b l e  34 1. " S a l l y  



f o rag ing "  s p e c i e s  such as S h r i k e s  a n d  B l u e  b i r d ,  p r e f e r r e d  t h e  Lower 

branches. The more complex and anastamosed b r a n c h i n g  p a t t e r n  a t o p  

was L i k e l y  t o  b e  d i s a d v a n t a g e o u s  t o  a e r i a l  f e e d i n g .  A s i m i l a r  

f i n d i n g  h a s  b e e n  r e p o r t e d  b y  S a n t a n a  e t  a l .  ( 1984 )  i n  Q u e t z a l s  

(Trogon idae)  wh ich  a r e  a l s o  e f f i c i e n t  a e r i a l  f o rage rs .  

The f o r a g i n g  a c t i v i t y  o f  a i v a n  f r u g i v o r e s  Las ted t h r o u g h o u t  t h e  

day .  N e v e r t h e l e s s ,  f a c t o r s  s u c h  a s  w e a t h e r  L i k e  t i m e  o f  day, 

temperature,  and r a i n  f a l l s ,  m o r p h o l o g i c a l  f e a t u r e s  o f  f i g s ,  t i m e  o f  

f r u i t i n g  and i n t e r a c t i o n  between d i f f e r e n t  b i r d  species,  p r e d a t i o n  

e t c .  a f f e c t e d  t h e  i n t e n s i t y  o f  f e e d i n g .  A d e c l i n e  i n  r e l a t i v e  

abuandance and i n t e n s i t y  o f  f o r a g i n g  a c t i v i t y  was obse rved  i n  most 

spec ies  as t h e  day advanced. Howe (1977) observed s i m i l a r  v i s i t  

p a t t e r n  and resou rce  d e p l e t i o n  i n  g g e s a y j a  myy_mbmsa b y  t h e  a v i a n  

f r u g i v o r e s  i n  C o s t a  R i c a n  r a i n  f o r e s t .  A b i m o d a l l y  d i s t r i b u t e d  

f e e d i n g  a c t i v i t y  was o b s e r v e d  i n  many s p e c i e s  i n  p r e s e n t  s t u d y .  

There  were two peaks o f  a c t i v i t y ,  one d u r i n g  t h e  morn ing  s e s s i o n  and 

ano the r  i n  t h e  e v e n i n g - t i m e ,  w i t h  a  p r e c i p i t o u s  d r o p  b y  noon  o r  mid- 

day t i m e  (F ig .  23, 24). The f r u i t  p i g e o n  had t h r e e  m a j o r  meals p e r  

day, namely morning, noon and e v e n i n g  meals. B r e i t w i s c h  (1983) had 

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

Southern  Cameroon T r o p i c a l  wet f o r e s t .  H a r t e l y  (1964) h a d  r e p o r t e d  

such a  f o r a g i n g  p a t t e r n  i n  b e r r y - e a t i n g  th rushes.  The b a r b e t s  M_. 

haemaxephgcg, bJ. w&y jcae jCLa ,  bJ. v j y d i s  and b u l b u l s  e. cafgy, c .  



i g c o s u s  and H. gadagapcarjgnnip i n  t h i s  s t u d y  f o r a g e d  a lmost  s t e a d i l y  

t h roughou t  t h e  day. Mu thuk r i shnan  e t  a t .  (1981) observed s i m i l a r  

f o r a g i n g  behav iou r  i n  M. haemacephaCa. 

The v a r i a t i o n  i n  v i s i t a t i o n  p a t t e r n  and f e e d i n g  a c t i v i t y  might  

have a l s o  been due t o  i n c r e a s e d  t e m p e r a t u r e  as t h e  day progressed.  

Minimum a c t i v i t i e s  were obse rved  i n  Koel, Ba rbe t  and Green Pigeon a t  

m i d  day t i m e  when t h e  t e m p e r a t u r e  was r e c o r d e d  maximum. Brown Smi th  

(1977) had n o t i c e d  t h e  adve rse  e f f e c t  o f  t empera tu re  change i n  t h e  

f e e d i n g  r a t e  o f  s t a r l i n g s .  The r a i n f a l l  a l s o  i n f l u e n c e d  t h e  f o r a g i n g  

a c t i v i t y  r a t h e r  a d v e r s e l y .  Though mos t  b i r d  s p e c i e s  c o n t i n u e d  

f e e d i n g  i n  l i g h t  t o  modera te  ra in ,  none were observed a c t i v e  i n  heavy 

r a i n .  

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

u t  i li s a t  i o n  by a v i a n  f r u g ' i v o r e s  has been d i scussed  by  many au tho rs  

(Te rbo rgh  and Diamond 1970; Diamond 1973; Snow 1973; Wheelwr ight  

1985). I n  t h e  p r e s e n t  i n v e s t i g a t i o n ,  t h e  medium o r  moderate s i z e d  

f i g - b e a r i n g  t j c w p  spec ies  such as E. a n p l j s p j g a  and F. w C j g i o s a  were 

seen a t t r a c t i n g  t h e  maximum number o f  b i r d  spec ies  (Fig. 2 7 ) .  Kantak 

(1979) and Wheelwr ight  (1985) had made s i m i  t a r  f i n d i n g s .  However, 

La rge r  r i p e  f i g s  o f  many F j ~ g s  s p e c i e s  b e i n g  v e r y  f l e s h y  w i t h  much 

s m a l l e r  seeds c o u l d  be devou red  s u c c e s s f u l l y  by  a  g r e a t e r  number o f  

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

p e r s i s t e n c e  o f  r i p e  f r u i t s  o n  t h e  t r e e  a l s o  i n f  Luences t h e i r  



e f f i c i e n t  u t i l i s a t i o n  b y  many f r u g i v o r e s .  The r i p e  f i g s  o f  F. 

racemosa and F .  bgddowj due t o  t h e i r  poor  p e r s i s t e n c e  a b i l i t y  c o u l d  -------- 
n o t  be e f f e c t i v e l y  h a n d l e d  b y  a v i a n  f o r a g e r s  most o f  wh ich  had a  

p iecemea l  d i e t  o f  t h e s e  l a r g e  s i z e d  f i g s .  

The s p a t i a l  a n d  d i s p l a y  p a t t e r n s  o f  f r u i t s  i n  t h e  t r e e  a l s o  

a f f e c t e d  resou rce  u t i l i s a t i o n .  The impor tance o f  f r u i t i n g  d i s p l a y s  

had been d i scussed  b y  Howe (1977) and Kantak (1979) .  F i g s  t o w a r d  t h e  

t i p  o f  pendant b r a n c h e s  c a l l e d  f o r  dex te rous  manoeuvr ing techn iques  

f r o m  t h e  v i s i t o r s .  The l a r g e r  b i r d  spec ies  such as Green Pigeon, 

Koel, Crow, T ree  P i e  etc..: f ound  i t  more d i f f i c u l t  t o  p l u c k  f i g s  

t h a t  were borne on  d r o o p i n g  branches i n  F. tsjahaLa, F. ~ ~ L i g i o s a ,  

F. ay@issjma, e t c .  The Green P igeon o f t e n  l eaned  down f r o m  a  pe rch  - 

and t r i e d  t o  p i c k  u p  t h e s e  f i g s  and t h e  K o e l  used  a  ' hang ing  down' 

p o s i t i o n  w i t h  modera te  success. The Crow and T ree  P i e  a t t e m p t e d  t o  

g e t  a t  t h e s e  f i g s  w h i l e  o n  f l i g h t .  S i m i l a r l y ,  t h e  s p a t i a l  

arrangement o f  f i g s  d i r e c t l y  on l a r g e r  b ranches and t r u n k s  i n  F. 

racemosa made f o r a g i n g  a c t i v i t y  more Laboursome f o r  most f r u g i v o r e s .  -------- 

I n t e r s p e c i f i c  a n d  i n t r a s p e c i f i c  a g g r e s s i o n s  i n c l u d i n g  

t e r r i t o r i a l i t y  w e r e  o b s e r v e d  among v a r i o u s  a v i a n  f r u g i v o r e s ,  

p a r t i c u l a r l y  a t  T e n j h i p a l a m  s i t e  i n  t h e  p r e s e n t  s tudy.  Howe (1977) 

had d e s c r i b e d  t h e  o c c u r r e n c e  o f  such i n t e r a c t i o n s  and b e h a v i o u r a l  

p a t t e r n s  among f r u g i v o r e s .  Acco rd ing  t o  h im  f r e q u e n t  i n t r a s p e c i f i c  



and i n t e r s p e c i f i c  agress ion ,  i n c l u d i n g  t e r r i t o r i a l i t y  w i t h i n  t r e e  

c r o w n s  a n d  v i r t u a l l y  i d e n t i c a l  u s e  p a t t e r n s  s u g g e s t  s e v e r e  

compe t i t i on .  There was a  g e n e r a l  v iew t h a t  b i r d s  compete f o r  f r u i t s  

o n l y  d u r i n g  t i m e s  o f  s c a r c i t y  (Leck 1970; Fleming, 1979; Foster, 

198213). However, t h e  f i g  c rops  i n  t h i s  s t u d y  were superabundant 

resources  and t h e  i n t r a s p e c i f i c  and t h e  i n t e r s p e c i f i c  c o m p e t i t i o n s  

were g e n e r a l l y  l e s s  severe.  T h i s  agrees w i t h  t h e  f i n d i n g s  o f  Leck 

( 1 9 7 0 1 ,  who s u g g e s t e d  t h a t  a t  s u p e r a b u n d a n t  r e s o u r c e s ,  t h e  

compet i t ion ,  i n t r a s p e c i f i c  o r  i n t e r s p e c i f i c  was n e g l i g i b l e .  But f rom 

june th rough  ~ e p t e m b e r  t h e r e  was a  g e n e r a l  s c a r c i t y  i n  f r u i t  f o o d  

ava i  l a b i  L i t y  a t  Tenhipalam. Then t h e  c o m p e t i t i o n  and agg ress i ve  

i n t e r a c t i o n s  i n  t h e  a v i a n  f r u g i v o r e  community, e s p e c i a l l y  between t h e  

Koe l  and o thers ,  g a i n e d  momentum. U s u a l l y  such a g g r e s s i o n s  i n v o l v e d  

s u p p l a n t i n g  chases i n  wh ich  a  Larger o r  s o c i a l l y  dominant spec ies  

d i s p l a c e d  a  s u b o r d i n a t e  s p e c i e s .  The K o e l  a n d  Crows were  t h e  

i m p o r t a n t  s o c i a  L l y  dominant  spec ies  a t  S i  t e - I  and t h e y  o f t e n  scared 

o f f  o t h e r s .  Among s m a l l e r  b i r d  spec ies  such as b a r b e t s  and b u l b u l s  

c o m p e t i t i o n s  w e r e  m o s t l y  i n t r a s p e c i f i c .  B r e i t w i s c h  (1983 )  h a d  

observed l e s s  seve re  i n t r a s p e c i f i c  a g g r e s s i o n  i n  f r u g i v o r e s  a t  a  

f r u i t i n g  F i c u s  sp. v i n e  i n  a  sou th  Cameroon t r o p i c a l  wet f o r e s t .  

An unusua l  a g g r e s s i v e  i n t e r a c t i o n  was obse rved  between Koe l  and 

Jung le  Crow. The Crow u s u a l l y  dominated t h e  K o e l  and was found t o  be 

h i g h l y  i n t o l e r a n t  o f  t h e  l a t t e r .  On t h r e e  o c c a s s i o n s  d u r i n g  t h i s  

s tudy ,  t h e  c r o w s  w e r e  seen, d e l i b e r a t e l y  p o u n c i n g  on  K o e l s  and  



pursued  them f o r  25 t o  50 m d i s t a n c e  f rom t h e  f o r a g i n g  f i g  t r e e .  I t  

seemed t o  b e  b e c a u s e  t h e  KoeL i s  a  b r o o d  p a r a s i t e  o f  Crow i n  t h e  

s t u d y  area.  

S i m i l a r l y  i t  was found  t h a t  t h e  Koe ls  were more a g g r e s s i v e  t o  

barbets ,  more s p e c i f i c a l l y  t o  t h e  Smal l  Green B a r b e t  (M. y L c d j s ) .  

The L a t t e r  had a lmost  s i m i l a r  f o r a g i n g  p a t t e r n s  as  t h a t  o f  fo rmer  

spec ies .  I t  was more p o t e n t i a l  c o m p e t i t o r  o f  K o e l  a t  most f r u i t i n g  

t r e e s  a t  T e n j h i p a l a m  t h a n  any o t h e r  a v i a n  f r u g i v o r e  ( V i  jayakumar e t  

at., 1993) .  Such an a g o n i s z i c  behav iou r  i n  de fense  o f  f r u i t  has been 

s t u d i e d  i n  m i s t l e  t h r u s h e s  Iurwys y i s c i v o r o u s  (Snow a n d  Snow, 19841. 

I t  was a l s o  obse rved  i n  t h e  p r e s e n t  i n v e s t i g a t i o n  t h a t  some o f  t h e  

s m a l l e r  r e s i d e n t  f r u g i v o r e s  L i k e  b a r b e t s  s u c c e s s f u l l y  s c a r e d  o f f  even 

L a r g e r  f o r a g e r s  s u c h  a s  G o l d e n  O r i o l e .  The S m a l l  G r e e n  B a r b e t ,  

occass ionaLLy  encroached t h e  f o r a g i n g  s i t e s  o f  T r e r o n  p igeon  and 

d i s p l a c e d  them. The O r i o l e  was a  m ig ran t  w h i l e  t h e  p igeons were 

nomadic spec ies .  Leck (1972) suggested t h a t  i n  a g g r e s s i v e  encounters  

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

r e s i d e n t s .  

The b i r d  s p e c i e s  L i k e  E. scqlgpacga e x h i b i t e d  t e r r i t o r i a l i t y  

wh ich  e f f e c t  i v e l y  defended and m a i n t a i n e d  f e e d i n g  t e r r i t o r i e s  i n  a  

f r u i t i n g  f i g .  I t  had t h e  advantage o f  e n s u r i n g  a  s t e a d y  supp ly  o f  

f r u i t  r e s o u r c e .  T h i s  s p e c i e s  was o f t e n  v e r y  a g g r e s s i v e  a n d  



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

I n d i v i d u a l s  o f  f r u i t  p igeon Icewg_n spec ies  was found  t o  fo rage  on 

t h e  same branch b u t  s p a t i a l  s e p a r a t i o n  was m a i n t a i n e d  among them f o r  

most p a r t  o f  t h e  day. However, t hey  were l e s s  a g g r e s s i v e  than  Koe l  

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

t e r r i t o r i e s  i n  f r u g v o r e s  were desc r ibed  b y  Moore (1978) and Snow and 

Snow (1984). The b e n e f i t s  o f  t e r r i t o r i a l  b e h a v i o u r  came from t h e  

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

t e r r i t o r i a l  behav iou r  d i d  not; t h e  cos ts  o f  t e r r i t o r i a l  behav iour  a r e  

those i n v o l v e d  i n  keep ing these compe t i t o rs  away. As Long as t h e  

cos t  o f  de fense i s  Less than  t h e  resource reward, t e r r i t o r i a l  reward 

i s  a d a p t i v e  (Brown, 1964). 

E i t h e r  i n t e r -  and i n t r a s p e c i f i c  i n e r a c t i o n s  were r e l a t i v e l y  

n e g l i g i b l e  among a v i a n  f r u g i v o r e s  i n  t h e  V y t h i r i  s i t e .  Here t h e  b i r d  

spec ies  encoun te red  two o t h e r  major t h rea ts ,  v i z ;  (i) t h e  c o m p e t i t i o n  

f rom mammalian f r u a i v o r e s  and (ii) t h e  t h r e a t  o f  p r e d a t i o n  by b j r d c  

o f  p rey .  The Bonnet Macaque (MaPlaca r ad j a ta l  and t h e  MaLabar G ian t  

S q u i r r e l  (Ra tu fa  i n d i c a )  were t h e  impor tan t  mammalian c o m p e t i t o r s  of' 

b i r d s  a t  f i g s .  The g i a n t  s q u i r r e l  had no a g g r e s s i v e  i n t e r a c t i o n  w i t h  

t h e  b i r d  s p e c i e s  w h i l e  t h e  monkeys whenever v i s i t e d  sca red  o f f  t h e  

a v i a n  v i s i t o r s  f r o m  t h e  crown o f  f r u i t i n g  i jcgs. 

P r e d a t i o n  b y  r a p t o r s  was t h e  most i m p o r t a n t  concern  o f  a v i a n  

f r u g i v o r e s  a t  V y t h i r i  s i t e .  Accord ing t o  B e e h l e r  (1983) t h e  f e a r  o f  



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

behav iour  i n  b i r d s .  To overcome t h i s  t h r e a t ,  v a r i o u s  f r u g i v o r e s  have 

adopted v a r i o u s  d e f e n s i v e  o r  p r o t e c t i v e  measures. The f r u i t i n g  f i g  

crowns were u s u a l l y  e i t h e r  l e a f l e s s  o r  t h i n l y  f o l i a t e d  and hence 

p r o v i d e d  l i t t l e  h i d i n g  f a c i l i t i e s  t o  t h e  f o r a g i n g  spec ies .  There fo re  

most o f  t h e  f o r a g i n g  species, here  had much s h o r t e r  f e e d i n g  v i s i t s  

r e ~ a r i v e  t o  t h e i r  c o u n t e r p a r t s  i n  t h e  o t h e r  s t u d y  area,  where  

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

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

t r e e  i n  a  few o r  more minutes. S i m i l a r  b e h a v i o u r a l  ad jus tmen ts  were 

observed i n  T i t y r g  semi fgscata  (Howe 1979) and p a r a d i s i e d s  (Beeh ler  

1983). The c r y p t i c  c o t o u r a t i o n  o f  body a s  was seen i n  green p igeons 

and b a r b e t s  was - a l s o  a d a p t j v e  s i n c e  i t  made p r e y - d e t e c t i o n  d i  f f  i c u l t  

t o  p reda to rs .  

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

a t t r i b u t e  o f  f r u g i v o r y .  The d e g r e e  o f  s o c i a l i t y  i n  f o r a g i n g ,  

however, v a r i e d  among b i r d  species.  The abundant c r o p  o f  f i g s  c o u l d  

a t t r a c t  L a r g e  c o n s p e c i f i c  a n d  m i x e d  f l o c k s .  Mos t  b i r d  s p e c i e s  

fo raged i n  groups o f  two o r  more numbers. L a r g e r  and most c o m ~ o n l y  

observed f l c c k s  were those o f  f r u i t  p i g e o n s  1. ehoebjcppttrg and 

1.epmegdqra. Barbets,  Wnite Eye, b u l b u l s  and Grey-headed Myna a i s o  

formed moderate t o  r e l a t i v e l y  Large c o n s p e c i f i c  f e e d i n g  f l o c k s .  

A c c o r d i n g  t o  F a a b o r g  e t  a l .  (1988) t h e  g r o u p  f o r a g i n g  has  b o t h  

resource and a n t i p r e d a t o r  advantages. The d e t e c t i o n  and u t i l i s a t i o n  



o f  p a t c h i l y  d i s t r i b u t e d  resources were b e t t e r  i n  fo r -ag ing f l o c k s .  

V i g i l a n c e  i n c r e a s e d  w i t h  i n c r e a s i n g  g r o u p  s i z e ;  m a k i n g  e a c h  

i n d i v i d u a L  b o t h  s a f e r  and b e t t e r  a b l e  t o  feed. I t  appeared t h a t  

i n d i v i d u a L s  o f  some spec ies  such as f r u i t  p igeons ( I r e r g n  sp.1 se rved  

as s e n t i n a l s  which gave warn ing cues t o  i t s  f lockmates  t o  escape 

p r e d a t i o n .  The f l o c k  o f  p igeons u s u a l l y  a t i g h t e d  on t h e  t o p  of  t a l l ,  

o f t e n  b a r e  o; t h i n l y  Leafed t r e e  nearby  t h e  f r u i t i n g  f i g .  From t h i s  

v a n t a g e  p o i n t  t h e y  scanned  t h e  s u r r o u n d i n g  area, p r o b a b  1  y  f o r  

assess ing  t h e  presence o r  approach o f  a r a p t o r  and a l s o  assessed t h e  

p o t e n t i a l  compe t i t o rs  a t  t h e  f r u t ' i n g  p l a n t .  I t  was found t h a t  some 

o f  t h e  p igeons i n  t h e  f l o c k  o f t e n  fo raged  a top w h i l e  o t h e r s  used  t o  

f o r a g e  on t h e  lower branches. 

Some o f  t h e  b i r d s  spec ies  i n  t h e  mixed f Lock even mobbed a t  a  

p r e d a t o r  and scared i t  o f f .  For  example t h e  Jungle Crow and t h e  

B l a c k  Drongo ( D j c r g r i s  ads im i  Cis1 were seen, a t  times,. chas ing  o f f  

t h e  Sh i  k r a  ( A c c i ~ i t g y  bad ius )  . S im i  Lar observat ions  on b e n e f i t s  o f  

mixed f e e d i n g  fLocks  were made by  V i j a y a n  (1984, 1988). 

The f r u i t  pigeons, b a r b e t s  and KoeL were seen s h u n t i n g  between 

t w o  o r  more f r u i t i n g  t r e e s  o f  t h e  same s p e c i e s  o r  o f  d i f f e r e n t  

spec ies .  For example t h e  p igeon  I. phoen jcoptera  and b a r b e t  M . v j r d j ~  

were seen making such f e e d i n g  v i s i t s  between E ly j i gd ja  r g t y p a  and 1. 

bengha lens is .  T h i s  f o r a g i n g  p a t t e r n  o f  t h e  a v i a n  f r u g i v o r e s  was --- -------- 
s i m i l a r  t o  t h e  ' t r a p - l i n i n g '  behav iou r  desc r ibed  by Janzen (19711, 

S t i l e  (19751, Howe and Primack (19751, and Howe (19771. 



S t u d i e s  on  t h e  t i m e  budgets  i e ;  a l l o c a t i o n  o f  t i m e  f o r  d i f f e r e n t  

a c t i v i t i e s  were c a r r i e d  o u t  i n  t h e  p r e s e n t  s tudy .  The use o f  t i m e  

budget a n a l y s i s  d e r i v e s  from an  assumpt ion  o f  f o r a g i n g  theory, t h a t  

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

i n c r e a s e  i n  t i m e  spent  f e e d i n g  (Schoener, 1971) .  I n f o r m a t i o n  on  

a p p r o t i o n m e n t  o f  t i m e  f o r  m a i n t e n a n c e  a n d  f e e d i n g  a c t i v i t i e s  i s  

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

r e p r o d u c t i v e  b e h a v i o u r  (eg. Verner  1965; S t i l e s ,  1971; Verbeek, 1972; 

Schemske, 1974) .  The smat te r  b i r d  s p e c i e s  L i k e  b a r b e t s  spent  more 

t i m e  f o r  f e e d i n g  t h a n  f o r  o t h e r  a c t i v i t i e s .  The g r e a t e r  f e e d i n g  t i m e  

o f  b a r b e t s  and o t h e r  sma t te r  f r u g i v o r e s  was, p r o b a b l y  t h a t  i n c r e a s e d  

accessory  f l i g h t  t i m e  and t h e i r  f r e n e t i c  movements w h i t e  f o r a g i n g  

wou t d  r e q u i  r e  i n c r e a s e d  f e e d i n g  t i m e  t o  m a i n t a i n  energy balance.  

s i m i l a r  f i n d i n g s  w e r e  made b y  schemske ( 1 9 7 4 )  i n  n e c t a r  f e e d i n g  

humming b i r d s .  A c c o r d i n g  t o  h im  a t  n o n - l i m i t e d  food resources, t h e  

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

expens ive  a c t i v i t i e s .  U s u a l l y  l a r g e r  b i r d  s p e c i e s  l i k e  Koe l  spent  

more t i m e  a t  r e s t  t h a n  a t  f o r a g i n g .  R e s t i n g  can e i t h e r  6e a  way o f  

c o n s e r v i n g  energy  ( c f .  Magrath and L i l l ,  1983; Reebs, 1986) o r  a  

b u f f e r  i n  t h e  t i m e  budget, i f  t h e  demand on  ano the r  a c t i v i t y  shou ld  

i n c r e a s e  (Enoksson,  1 9 9 0 ) .  The K o e l  w h i c h  m a i n t a i n e d  f e e d i n g  

t e r r i t o r i e s  a t t o c a t e d  g r e a t e r  p r o p o r t i o n  o f  t i m e  i n  d e f e n s e  o f  

t e r r i t o r y  and  i n  a g g g r e s s i v e  i n t e r a c t i o n s  t h a n  o t h e r  s p e c i e s  o f  

b i r d s .  Schemske (1975) suggested t h a t  b i  r d s  t h a t  m a i n t a i n  f e e d i n g  



t e r r i t o r i e s  e x c l u s i v e  o f  t h e  b r e e d i n g  season o f t e n  u t i l i s e d  resou rces  

r e l a t i v e l y  s t a b l e  i n  t i m e  and space. The t ime  o f  day and tempera tu re  

in fCuenced t h e  d a i l y  a c t i v i t y  p a t t e r n s  o f  b i r d s  (Es tes  e t  a l .  3986; 

Paulus, 1988; Enoksson, 1990). S i m i l a r  f i n d i n g s  were made i n  t h e  

p r e s e n t  s t u d y  i n  Koel, B a r b e t  and Common Green Pigeon. The t i m e  

spent  f e e d i n g  d e c l i n e d  w i t h  i n c r e a s e d  tempera tu re  and w i t h  p r o g r e s s  

i n  t ime-of-day.  The e f f e c t s  o f  d i f f e r e n t  tempera tures  were l e s s  

severe  i n  t h e  p resen t  s t u d y  s i n c e  t h e  f l u c t u a t i o n s  i n  t empera tu re  

were r e l a t i v e l y  m i l d .  S i m i l a r  o b s e r v a t i o n s  were made b y  Enoksson 

(1990) i n  nu tha tches  S j t t a  gyrgpawa. The e f f e c t s  o f  b o t h  tempera tu re  

and t ime-of-day c o u l d  n o t  be  d i s t i n g u i s h e d  c l e a r l l y  f r om each o t h e r  

i n  t h i s  s tudy.  The t e m p e r a t u r e  was maximum a t  mid-day when a v i a n  

. v i s i t o r s  were m o s t l y  a t  r e s t  and a t  p r e e n i n g  a c t i v i t i e s .  G r e a t e r  

p r o p o r t i o n s  o f  t i m e  were spen t  f e e d i n g  i n  t h e  morn ing  and even ing  

t h a n  i n  t h e  mid-day. S i m i l a r  o b s e r v a t i o n s  were made b y  Pau lus  (1988) 

i n  M o t t l e  ducks and Enoksson (1990) i n  nu tha tches  S i t t a  europaga. A t  

h i g h  tempera ture  i t  m igh t  have been e n e r g e t i c a l l y  advantageous t o  

reduce f e e d i n g  w h i l e  low t e m p e r a t u r e  i n c r e a s e  t h e  energy  r e q u i r e m e n t s  

f o r  m a i n t e n a n c e  (e.g.; B r y a n t  a n d  T a t n e r ,  1988; Pau tus ,  1 9 8 8 ) .  

Caraco (1979) found t h a t  t h e  - ye l l ow-eyed  Junco ( J g ~ g  ehgtmgmtys) a  

s m a l l  p a s s e r i n e  b i rd ,  spent  more t i m e  f o r a g i n g  a t  l ower  e n v i r o n m e n t a l  

tempera tures .  



c, Role o f  Frugivores i n  DispersaL 

The m i n u t e  s e e d s  o f  F i c u s  s p e c i e s  r e q u i r e d  t h e  s e r v i c e  o f  

d i s p e r s a l  a g e n t s  f o r  t h e i r  p r o p a g a t i o n .  The a v i a n  f r u g i v o r y  as a  

means o f  seed d i s p e r s a l  seemed e x t r e m e l y  i m p o r t a n t  f o r  t h e  p l a n t ' s  

s u r v i v a l .  The f i g  seeds c o u l d  f i nd  t h e i r  way th rough  t h e  g u t  o f  most 

r f r ~ g i ~ o r e  s p e c i e s  k i t h ~ ~ t  3uch damage and ge rm ina ted  ' n t c  v i a b i e  

s e e d l i n g s .  The r e s u l t s  o f  t h e  p r e s e n t  s tudy  i n d i c a t e d  t h a t  due t o  

t h e i r  g r e a t e r  dependence th rough  h i g h e r  v i s i t  and f e e d i n g  ra tes ,  t h e  

s p e c i a l i s e d  f r u g i v o r e s  were more i m p o r t a n t  d i s p e r s a l  agents  t h a n  t h e  

o p p o r t u n i s t s .  The s p e c i a l i s t s  h a v e  been  h y p o t h e s i z e d  t o  b e  t h e  

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

m i c r o h a b i t a t s  a p p r o p r i a t e  f o r  s e e d l i n g  es tab l i shmen t  (Mckey, 1975; 

Howe and Estabrook,  1977).  

The f r u i t  p i g e o n s  1. ehphqicopteya and 1. pompadorg were found 

t o  d i g e s t  many o f  t h e  f i g  seeds. However, i n t a c t  and undamaged seeds 

were a l s o  p r e s e n t  i n  t h e  p igeon  f a e c a l  samples examinaed i n  t h i s  

s t u d y .  L a m b e r t  ( 1 9 8 9 )  had  d e s c r i b e d  t h e  f r u i t  p i g e o n s  Icgrgg 

c u r v i r o s t r a  and chalcgehhe~ i d i c a  as  seed p r e d a t o r s  wh ich  d i g e s t e d  ----------- 
a t  L t h e  i n g e s t e d  seeds. Cowles and  Goodwin (19591 had observed seed 

p r e d a t o r y  b e h a v i o u r  i n  f r u i t  p igeons .  I t  was suggested t h a t  t h e  

u t i l i s a t i o n  o f  t h e  seeds  as  w e l l  a s  t h e  p u l p  o f  f i g s  p r o b a b l y  

s u p p l i e d  t h e  Irr-rgq spec ies  w i t h  a r i c h e r  d i e t  t h a n  t a k e n  by  o t h e r  



f r u i t  pigeons. The p a r r o t s  were a l s o  d e s c r i b e d  as seed p r e d t o r s  

(Os lon  and Blum, 1968; Janzen, 1981) .  The f r u i t  p igeons  c rushed down 

t h e  seeds w h i l e  t h e  p a r r o t s  chewed t h e  f r u i t  p u l p  and c rushed  t h e  

seeds  b y  t h e i r  b i l l s .  The t h r e e  p a r a k e e t s  E .  cyangcgphadh,  f .  

k ramer i  and f .  cpdymboides were found  t o  s t r i p  o f f  t h e  p u l p  w i t h  some ------- 
seeds dropp ing a ma jo r  p o r t i o n  o f  f i g  beneath  t h e  f e e d i n g  t r e e  Howe 

a n d  E s t a b r o o k  ( 1 9 7 7 )  d e s c r i b e d  b i r d s  t h a t  c h e w e d  f r u i t s  a n d  

swa l l ow ing  t h e  f r u i t  p u l p  and d r o p p i n g  t h e  seeds be low t h e  p a r e n t  

p l a n t  as " f r u i t  t h e i v e s " .  So t h e  pa rakee ts  i n  t h i s  s t u d y  m i g h t  be 

cons ide red  as " f r u i t  t h i e v e s " .  

He r re ra  (1984) c l a s s i f i e d  a v i a n  f r u g i v o r e s  i n t o  two ca tego r ies ,  

namely, " L e g i t i m a t e  seed d i s p e r s e r s "  and " f r u i t  p reda to rs " .  The 

fo rmer  i nges ted  whole f r u i t s  and e i t h e r  r e g u r g i t a t e d  o r  d e f a e c a t e d  

t h e  seeds i n t a c t .  " F r u i t  p r e d a t o r s "  f e d  on e i t h e r  p u l p  o r  seeds 

a!one and when e a t i n g  p u l p  and seeds toge the r ,  damage t h e  L a t t e r  

e i t h e r  i n  t h e  gu t  o r  p r i o r  t o  swa l lowing.  

The o p p o r t u n i s t i c  f r u g i v o r e s  were  a l s o  s e e n  s w a l l o w i n g  a n d  

v o i d i n g  v i a b l e  seeds.  Hence t h e y  a r e  a l s o  t r u e  o r  " l e g i t i m a t e  

d i s p e r s e r s "  o f  F j c y s  seeds. The b i r d  s p e c i e s  such as 1. pomp ad or^, 

Q. o r i o l u s ,  and S. malabar icys ,  wh ich  were m i g r a n t s  i n  t h e  s i t e  -I 

c o u l d  be p l a y i n g  a  v e r y  i m p o r t a n t  r o l e  by  d i s p e r s i n g  t h e  f i g  seeds t o  

f a r  o f f  p iaces.  



Alternate f r u i t  resources 

G e n e r a l l y  b i r d  spec ies  w i t h  l a r g e l y  f r u g i v o r o u s  d i e t s  r e q u i r e d  

f r u i t s  o f  d i v e r s e  taxa  b o t h  i n  t empera te  and t r o p i c a l  h a b i t a t s  (Snow, 

1977; W h e e l w r i g h t ,  1983; H e r r e r a ,  1 9 8 4 ) .  Common members o f  t h e  

f e e d i n g  assemblage d i f f e r e d  w i d e l y  i n  t h e i r  use o f  t h e  f o o d  p l a n t s .  

I n  t h e  Tenhipalam s i t e  t h e  m a j o u r  f r u g i v o r e s  u t i l i s e d  a  g r e a t e r  

v a r i e t y  o f  f r u i t  r esou rces  ( V i  jayakumar and Zachar ias,  19921. The 

s m a l l  Grean B a r b e t  and K o e l  consumed f r u i t s  o f  t h e  h i g h e s t  number o f  

p l a n t  s p e c i e s  ie ;  39 and 35 r e p e c t i v e l y ,  o u t  o f  46 p l a n t  spec ies  

s t u d i e d  d u r i n g  1990-91.  The common G r e e n  P i g e o n  a t e  m a i n l y  t h e  

b e r r i e s  o f  !33j$gdj~ ~ g t u s a  a n d  P l s c z ~ a n g a  P g C t a t a .  Many o t h e r  

f r u g i v o r e s  u t i l i s e d  a  v a r i e d  number o f  a l t e r n a t e  f r u i t  r esou rces  i n  

t h i s  area. (Appendix - 1). 

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

i n c l u d e d  a  v a r i e t y  o f  a l l t e r n a t e  f r u i t  resou rces  (Appendix 2 ) .  Some 

o f  t h e  most i m p o r t a n t  p l a n t  s p e c i e s  were Trema g r i g n t a d i s ,  L i t z g a  

f l o r i b u n d a  Machelus macrar tha  O l e a  i n d i c a  e t c .  The h o r n b i t l  I. ------,---I ,,---,,, -,,------I ---- -,---- 

g r j s g g f  and p i g e o n  D. tmdja were p r e f e r r i n g  t h e  f r u i t s  o f  Lauraceae 

t h a n  o t h e r  f r u i t s .  T h u s  ; t i s  e v i d e n t  t h a t  t h e  s p e c i a l i s e d  

f r u g i v o r e s  a r e  L i k e l y  t o  be r e l i a b l e  d i s p e r s e r s  f o r  many f r u i t i n g  

p l a n t  s p e c i e s  t h a n  a r e  t h e  o p p o r t u n i s t s .  S i m i  Lar f i nd i ' ngs .  have been 



made by H e r r e r a  (1984). The response o f  a  f r u i t - e a t i n g  b i r d  t o  a  

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

m u l t i s p e c i e s  f r u i t  s u p p l y  a t  t h e  commun i t y  Leve l ,  n o t  j u s t  as  

s p e c i e s - s p e c i f  i c  s t r u c t u r e s .  H e r r e r a  (1984) suggested t h a t  t h e  b i r d  

spec ies  wh ich  o f t e n  o p t e d  f o r  n u t r i e n t  r i c h  f r u i t  r esou rces  may a l s o  

be e f f e c t i v e  d i s p e r s a l  agents  o f  t h e  Low reward ing  f r u i t  species.  

The p i g e o n  D. b a d i a  and t h e  h o r n b i l l  1. q r i s e u s  which p r e f e r r a b l y  a t e  

t h e  n u t r i e n t  r i c h  Lauraceous f r u i t s ,  c o u l d  a l s o  be d i s p e r s a l  agents  

o f  v a r i o u s  Less n u t r i t i o u s  f r u i t - b e a r i n g  F i cus  t r e e s .  

A c c o r d i n g  t o  H e r r e r a  (1984 )  t h e  s p e c i f i c  f r u i t  r e s o u r c e  

compos i t i on  i n  a  h a b i t a t  may L a r g e l y  de te rm ine  t h e  success o f  a  g i v e n  

p l a n t .  The i n t e r p r e t a t i o n  o f  t h e  d i s p e r s e r  eco logy  o f  a  spec ies  

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

s h a r i n g  t h e  d i s p e r s e r  assemblage. The r e s u l t s  o f  t h e  p r e s e n t  s tudy  

s t r o n g l y  s u p p o r t e d  t h i s  v iew. The degree o f  b i r d - t o - p l a n t  and p l a n t -  

t o - b i r d  s e i e c t i v e  p r e s s u r e s  f o r  any g i v e n  spec ies  p a i r  w i i i  p r o ~ a ~ l y  

depend on t h e  degree o f  r e l a t i v e  mu tua l  abundance (Herrera, 1984). 
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CHAPTER 10 

SUMMARY AND CONCLUSION 

A t h r e e  year  s t u d y  has been c a r r i e d  o u t  between December 

1989 and March 1993 on  t h e  m u t u a l i s t i c  r e l a t i o n s h i p  o p e r a t i n g  

between f r u i t - b e a r i n g  p l a n t s  and f r u i t - e a t i n g  b i r d s  i n  two t r o p i c a l  

h a b i t a t s  o f  Southern  I n d i a ,  w i t h  s p e c i a l  f ocus  on F i g i s  (Moraceae) 

f r u i t s .  Observa t i ons  were c.onducted i n  a  m i d l a n d  h a b i t a t  a t  

Tenhipalam and i n  an u p l a n d '  mo is t  deciduous evergreen f o r e s t  

h a b i t a t  a t  V y t h i r i .  The f r u i t i n g  p l a n t s  and f r u g i v o r o u s  b i r d s  

a t t e n d i n g  them were s u r v e i l l e d  e x t e n s i v e l y  d u r i n g  t h i s  study.  

The p resen t  i n v e s t i g a t i o n  i s  t hus  an a t t e m p t  a t  r e v e a l i n g  

t h e  n a t u r e  and k i n d  o f  i n t e r a c t i o n  between t h e  f r u i t i n g  p l a n t s  

and t h e i r  a v i a n  f r u g i v o r e s .  The f i g s  r e p r e s e n t e d  a  prominent  

f r a c t i o n  o f  t h e  f l e s h y  f r u i t i n g  community i n  b o t h  t h e  areas o f  

p r e s e n t  s tudy.  The p o p u l a t i o n  s t a t u s e s  o f  b o t h  F i g u s  t r e e s  and 

a v i a n  f r u g i v o r e s  were assessed d u r i n g  t h e  f o r t n i g h t l y  conducted 

censuses. A l t o g e t h e r  f o u r t e e n  spec ies  o f  f i g s  were l o c a t e d  a t  

s i t e  I and n i n e  s p e c i e s  a t  s i t e  11. Observa t i ons  were c a r r i e d  

o u t  on a v i a n  assemblage a t  t e n  and s i x  spec ies  o f  f i g s  each a t  

t h e s e  two s i t e s  r e s p e c t i v e l y .  



Data on f l o w e r i n g  and f r u i t i n g  p a t t e r n s  were ga the red  o n l y  

on s i x  spec ies  f i g s  each a t  s i t e  I and s i t e  11. A d e t a i l e d  a n a l y s i s  

o f  a v i a n  f o r a g i n g  a c t i v i t i e s  were a l s o  done on them. The phenology 

racemosa o f  f r u i t i n g  o f  L j c g s  benghhlensis, F j k ~ s  exasperata, E, ---L 

F. r e l i g i o s a  amel iss ima F t s j a h e l a  etc., a t  Tenhipalam -- - -  - -  L EL -- -------I : -- -,,-, 
and E, exaseeyata, F, nervosa~ E, beddomel, F, arneljssirna, 1, 

a t  V y t h i  r i  
tnjcfncarea and E, tsjaheaa,were d i s c u s s e d  i n  t h i s  s tudy.  A peak 

f r u i t i n g  p e r i o d  has been observed i n  most f i g  s p e c i e s  when most 

members o f  t h e  p o p u l a t i o n  bo re  f r u i t ,  d u r i n g  t h e  d r y  season (October 

t h r o u g h  March). However, t h e  f i g  popuLa t i ons  c o n t a i n e d  members 

w i t h  abundant c r o p  even i n  wet o r  monsoon season (June th rough  

September) which i s  u s u a l l y  a  l e a n  p e r i o d  o f  f r u i t i n g  i n  f r u i t  

p r o d u c i n g  p l a n t s .  

T o t a L l y  twen ty  seven and twen ty  f i v e  s p e c i e s  o f  b i r d s  each 

a t t e n d e d  v a r i o u s  f i g  c rops  a t  s i t e  I and s i t e  I1 r e s p e c t i v e l y .  

The a v i a n  f r u g i v o r e  assemblage a t  f i g s  compr ised s p e c i a l i s t s  

w i t h  g r e a t e r  dependence on f r u i t s  as f o o d  source  and o p p o r t u n i s t s  

which a r e  p r i m a r i l y  i n s e c t i v o r e s  o r  a n i m a l  f e e d i n g  species.  Data 

r e g a r d i n g  f requency  occurrence, f requency  o f  v i s i t s ,  v i s i t a t i o n :  

length,  f e e d i n g  rates,  f r u i t  removal  r a t e s  etc., were c o t  l e c t e d  

t o  assess t h e  compara t ive  e f f i c i e n c y  o f  u t i l i s a t i o n  and dependence 

o f  d i f f e r e n t  b i r d  spec ies  on each f i g  crops.  The s p e c i a l i s t s  

f r u i t  e a t e r s  such as Green Pigeon, Barbet ,  KoeL, B u l b u l  etc., 

had more i n t e n s e  i n t e r a c t i o n  w i t h  f i g  c r o p s  t h a n  most o p p o r t u n i s t s  
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l i k e  Common Myna, Greyheaded Myna, H i l l  Myna, O r i o l e s ,  Crow, 

Tree Pie, B l u e  B i r d  e t c .  

However d i f f e r e n t  assemblages o f  b i r d s  were seen a t  d i f f e r e n t  

f i g  spec ies  w h i c h  were m a i n l y  i n f l u e n c e d  by  t h e  f i g  s i ze ,  access i -  

b i l i t y ,  s p a t i a l  and tempora l  p a t t e r n  o f  f r u i t  p r o d u c t i o n  e tc .  

The Green P i g e o n  and Coppersmith B a r b e t  were obse rved  t o  have 

g r e a t e r  p r e f e r e n c e  t o  f i g  f r u i t s  t h a n  o t h e r  f r u i t  spec ies  i n  

bo th  t h e  a r e a s  o f  p r e s e n t  s tudy .  The t ime-budget  w h i c h  d e s c r i b e s  

t h e  t ime  a l l o c a t i o n  p a t t e r n  by  f o r a g i n g  spec ies  f o r  v a r i o u s  beha- 

v i o u r a l  a c t i v i t i e s  wou ld  g i v e  b e t t e r  i n s i g h t  i n t o  t h e  f o r a g i n g  

behav iour  and t h e  energy  requ i remen t  o f  a  b i r d .  The s m a l l e r  

b i r d  spec ies  L i k e  b a r b e t s  spent  more t i m e  i n  f e e d i n g  a c t i v i t i e s  

than l a r g e r  s p e c i e s  l i k e  KoeL, Green Pigeon, Crow e tc .  KoeL 

main ta ined f e e d i n g  t e r r i t o r i e s  and spent  enough t i m e  f o r  de fense 

o f  these t e r r i t o r i e s  f r o m  i n t r u d e r s  e i t h e r  c o n s p e c i f i c  o r  o t h e r s .  

V a r i a t i o n s  i n  t h e  f o r a g i n g  behav iou r  and f r u i t  h a n d l i n g  

techn iques employed b y  d i f f e r e n t  b i  r d  spec ies  m i g h t  have enab led 

them t o  Lessen t h e  i n t r a -  and i n t e r s p e c i f i c  c o m p e t i t i o n s  w h i l e  

sha r ing  a  common f o o d  resource.  S i m i l a r l y  t h e  d i f f e r e n t i a L  use 

o f  d i f f e r e n t  f o r a g i n g  s i t e s  a l s o  reduced t h e  i n t e n s i t y  o f  i n t r a -  

s p e c i f i c  and i n t e r s p e c i f i c  c o m p e t i t i o n s .  The a v i a n  f o r a g i n g  

assemblages a t  f i g s  c o n t a i n e d  b o t h  c o n s p e c i f i c  and m ixed  f e e d i n g  

f l o c k s .  The g r o u p  f o r a g i n g  behav iou r  h a d  a  d u a l  advantage.  I t  

enabled b i r d s  t o  l o c a t e  t h e  f r u i t  r esou rce  e a s i l y  and a l s o  t o  



d e t e c t  and escape p r e d a t i o n  by  b i r d s - o f - p r e y .  

The i n f l u e n c e  o f  v a r i o u s  e x t e r n a l  f o r c e s  such as c l imate ,  

t ime-of-day and p r e d a t i o n  on r e s o u r c e  u t i l i s a t i o n  were b r i e f l y  

d i scussed  w i t h  r e f e r e n c e  t o  f o u r  i m p o r t a n t  f i g  e a t i n g  spec ies  

Li.ke Koel, Ba rbe ts  and Green P igeon  a t  t h e  Tenhipalam s i t e .  The 

f e e d i n g  a c t i v i t i e s  were more i n t e n s e  i n  t h e  morn ing  and even ing  

t i m e s  and a t  r e l a t i v e l y  Lower t e m p e r a t u r e s  ( 2 0 ' ~  t o  3 0 ~ ~ 1 .  A t  

mid-day t i m e  when t h e  tempera tu re  was h ighes t ,  t h e  f o r a g i n g  a c t i v i t y  

d e c l i n e d  c o n s i d e r a b l y  i n  t h e  f o u r  s p e c i e s  o f  b i r d s  s tud ied .  Ra in  

a l s o  had an adverse  e f f e c t  on t h e  a v i a n  a c t i v i t y .  A L L  t h e  b i r d  

spec ies  suspended f o r a g i n g  a t  heavy showers. 

The r o l e  o f  a v i a n  f r u g i v o r e  assemblages on seed d i s p e r s a l  

i s  a l s o  d i scussed  h e r e  q u i t e  b r i e f l y .  The m inu te  seeds o f  F i c u s  

r e q u i r e d  themselves t o  be  d e p o s i t e d  i n  s u i t a b l e  s i t e s  L i k e  c r e v i c e s  

and ho les  o f  n e i g h b o u r i n g  o r  d i s t a n t  t r e e s  and h o l e s  o r  c rooks  

on w a l l s  o f  b u i l d i n g s  and fences f o r  s u c c e s s f u l  ge rm ina t i on .  

The f a e c a l  m a t e r i a l  o f  most b i r d s  c o n t a i n e d  i n t a c t  and v i a b l e  

seeds. However t h e  f i g - e a t i n g  s p e c i a l i s t ,  Green p igeons  were 

seen d i g e s t i n g  many seeds i n  t h e i r  a l i m e n t a r y  passage. Hence, 

t h e y  a r e  regarded as p a r t i a l  "seed p reda to rs " .  The p a r a k e e t s  

were seen d r o p p i n g  most o f  t h e  seeds w i t h  some p u l p  underneath  

t h e  pa ren t  t r e e  and a r e  t h u s  " f r u i t  t h i e v e s " .  Though t h e  s p e c i a l i s t s  

a r e  more s i g n i f i c a n t  d i s p e r s a l  a g e n t s  t h a n  o p p o r t u n i s t s  as t h e y  



have more i n t e n s e  i n t e r a c t i o n  w i t h  f i g s ,  t h e  L a t t e r  a r e  a l s o  

i m p o r t a n t  t o . .  f i g s  as agents  o f  d i s p e r s a l .  They a l s o  d e f e c a t e d  

i n t a c t  and v i a b l e  seeds. 

F i n a l l y ,  a  s h o r t  d i s c u s s i o n  has a l s o  been made on t h e  a l t e r n a t e  

f r u i t  r e s o u r c e s  u t i l i s e d  by  t h e  a v i a n  f r u g i v o r e s  a t  Tenhipalam 

and V y t h i r i  s i t e s .  Though t h e  f l e s h y  f i g s  a t t r a c t e d  t h e  g r e a t e s t  

d i v e r s i t y  o f  b i r d s  i n  t h e  p r e s e n t  i n v e s t i g a t i o n ,  many spec ies  

such as KoeL, Barbets, BuLbuls, Myna a t  Tenhipalam and H o r n b i l l ,  

I m p e r i a l  Pigeon, B u l b u l s  e t c .  i n  t h e  V y t h i r i  s i t e  had haunted 

a f t e r  o t h e r  n u t r i t i o u s  p u l p - r i c h  b e r r i e s  and o t h e r  e d i b l e  seeds. 

Thus t h e  p r e s e n t  s t u d y  on  t h e  u t i l i s a t i o n  o f  f r u i t  resou rces  

by  f r u i t - e a t i n g  b i r d s  has c l e a r l y  i n d i c a t e d  t h e  s i g n i f i c a n t  r o l e  

o f  f i g s  i n  t h e  d i e t  o f  b i r d s .  The so f t ,  f l eshy ,  s m a l l  seeded 

c h a r a c t e r i s t i c s  o f  f i g s  and t h e i r ,  r e l a t i v e l y  easy a c c e s s i b i  L i t y  

tended . t o  be  a t t r a c t i v e  t o  severaL f r u g i v o r e s .  When many o t h e r  

n u t r i t i v e  and f l e s h y  b e r r i e s  were t a k e n  b y  more s p e c i a l i s t s  f r u g i -  

vores, t h e  f i g s  formed t h e  food  f o r  many o p p o r t u n i s t s  too .  Another 

key r o l e  f o u n d  t o  be p l a y e d  b y  f i g s  i n  a v i a n  d i e t  i s  t h e i r  a v a i l a b i -  

L i t y  d u r i n g  t h e  Lean p e r i o d s  o f  f r u i t i n g  i n  t h e  monsoon season 

d u r i n g  t h i s  s tudy .  A chance f o r  b i a s  f o r  such a  c o n c l u s i o n  i n  

t h i s  i n s t a n c e  i s ,  however, n o t  r u l e d  out, s i n c e  t h e  f i g s  had 

r e l a t i v e l y  g r e a t e r  r e p r e s e n t a t i o n  i n  b o t h  t h e  areas  o f  p r e s e n t  s tudy .  

Yet t h e  i m p o r t a n c e  o f  F i c u s  f r u i t s  t o  f r u i t  e a t i n g  an ima ls  p a r t i -  



c u i a r l y  b i r d s  cannot be  u n d e r e s t i m a t e d  as i t  was r e v e a l e d  i n  p r e v i o u s  

s t u d i e s .  

Recommendations 

The f o l l o w i n g  recommendations may be p u t  f o r t h  on  t h e  b a s i s  o f  

p r e s e n t  ~ o s e r v a t i o n s  and f i n d i n g s .  

1. A c s - i c a t e  and  b a l a n c e d  r e l a t i o n s h i p  e x i s t s  b e t w e e n  t h e  

? r u g - > ~ o r o u s  b i r d s  and f r u i t i n g  p l a n t s  i n  a  h a b i t a t .  The p r o p e r  

unce -s tand ing  o f  t h i s  i n t e r a c t i o n  i s  e s s e n t i a l  f o r  e f f e c t i v e  

c o n s ? r v a t i o n  a n d  management ,of  w i l d l i f e  a n d  m a i n t e n a n c e  o f  

b i o c ' v e r s i  t y .  

2. To c r o t e c t  and conserve one species, a  r i g h t  knowledge o f  i t s  

f o o c  and f e e d i n g  h a b i t s  i s  e s s e n t i a l .  D i f f e r e n t  b i r d  spec ies  

have d i f f e r e n t i a l  p r e f e r e n c e s  t o  v a r i o u s  f r u i t  resources .  For  

i ns t snce ,  t h e  Malabar  Grey Hornb i  L l  and I m p e r i a l  P igeon i n  t h e  

p r e s e q t  s tudy  showed g r e a t e r  p r e f e r e n c e  t o  b e r r i e s  o f  Lauraceae, 

p a r t L c u L a r L y  t h o s e  o f  Persea manrantha i n  t h e  V y t h i r i  s i t e .  

3. The Fjcgs f r u i t s  formed t h e  major  f o o d  o f  many a v i a n  as w e l l  as 

mammaiian f r u g i v o r e s  i n  w i l d  h a b i t a t s  and c o u n t r y  s ides .  A l s o  

r e c o g n i s i n g  t h e i r  impor tance  as a  f o o d  r e s o u r c e  d u r i n g  t h e  Lean 

s e a s s n  (monsoon), s p e c i a l  a t t e n t i o n  may b e  g i v e n  f o r  t h e i r  



p r o p a g a t i o n  and c o n s e r v a t i o n  w h i l e  f raming w i l d l i f e  management 

s t r a t e g y .  

4. The b i r d s  a r e  e f f e c t i v e ,  and  somet imes most  s u c c e s s f u l ,  

d i s p e r s a l  agents  f o r  seeds o f  many f r u i t i n g  p l a n t s  i n  t h e  f o r e s t  

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

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

community. 
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P,PPENDIX 1 

IMPORTANT ALTERNATE FRUIT RESOURCES AVAILABLE TO 

AVIAN FRUGIVORES AT TENHIPALAH SITE 

SL.  P l a n t  spec ies  
No . 
1. Adenathera eavon ia  L i n n .  ---------- ------ 
2. Iabar iea  qgmdaga 

3. Pg'tgghgyum sp. 

4. Captmjum earvj f igrgm Lamk. 

5.  Canthiurn rneed i  DC.  -------- ------ 
6.  Z j z j g ~ y s  o e n o o l j g  (L.) M i l l e r  

7. Antgdgsma s ~ .  

M icheL ia  chamoaka 8. -------- -------- 

Mernec~Cpp gdgle Roxb. Var. edu te  

LapLana cgEmra L. var. a c u l e a t a  (L.1 

Zanthoxyturn r h e t s a  (Roxb.1 DC. ------- --- ------ 
FJarjngj cregglara (Roxb.) N i c o l s o n  

P o l y a l t h i a  k r o n t i  --- ------ ------ 

Placa4angg p e l t a t a  (Roxb.1 MueLl. Arg. 

Acac ia  a u r i c u t i f o r r n i s  A. Cunn. ex Ben th  ------ -------------- 
20. Jxmr~  cgccjpga L i n n .  

F r u i t i n g  p e r i o d  

March - June 

J u l y  - November 

A p r i  L - May 

Aug - Sept. 

Sept  - Oct. 

J u l y  - Aug; March -Apr i l  

J u l y  - Aug 

J u l y  - Sept. 

Nov - Dec. 

Jan - March 

Aug - Sept .  

Throughout  

Oct  - Feb 

Aug - Sept  

Sept  - Nov 

Sept  - Oct  

A p r i l  - Aug 

Feb - May 

Dec - March 

March - J u l y  



C h r r s o e h r l l u m  c a i ~ e t o  --- 
lgrziwalja ~hetw~Ca (Retz.) 

T e r m i n a l i a  b e 1  li r i  ca (Gae r t ne r )  Roxb. ---------- --------- 
l g w m i n a l i a  panicmcata (Roth)  

ArdWjsia llittoralis 

S t e r c u l i a  g u t t a t a  Roxb. ex DC. --------- ------ 
Santa lum a lbum L. -------- ----- 
I l e x  sp. ---- 

Svzvaium c u m i n i  (L.) Skee ls  
---Ld--- ------ 

- srzrsium c a r ~  oehrllaeum 

Anami r t a  c o c c u l u s  ( L i n n )  Wight  -------- -------- 
R a u v o l f i a  t e t r a ~ h y l l a  (L inn. )  --------- ------- --- 
I33wcmra man&armca Lam. 

Birnusoes d g ~ a i  L. 

H i  s t  on  i a mystax -------- 
P s i d i u m  quay2  L i n n .  ------- 
L i t z e a  c o r i a c e a  (Heyne ex Meissu.)  ------ -------- 

L i tzea decadens 

g io iga  Roxb. 

Plaesifira i n d i c a  L. 

Anacard ium o c c i d e n t a l e  L i nn .  ---------- ----------- 
FLacou r t  i a i n d i  ca ---------- ------ 
Lgea jnddga (Burrn. f .) Merr .  

E r y t h r i n a  i n d i c a  Lamk. -- ------ ------ 
P h y l l a n t h u s  e m b t i c a  L i n n .  -- -------- ------- 
I~R? grr~talis (L inn . )  Blume 

Nov - Jan  

Dec - Feb 

Nov - J a n  

Feb - A p r i  1  

J a n  - Feb 

Dec - Feb 

Dec - Feb 

Sep t  - Oc t  

March  - May 

A p r i l  - J u l y  

Dec - Jan  

J u l y  - J a n  

May - Aug 

Sep t  - Dec . 

Aug - Sept  

J u l y  - Dec 

J u l y  - S e p t  

Aug - Sept  

Feb - March  

A p r i l  - June  

Feb - May 

J u l y  - Aug 

Aug - Sept  

May - June 

Nov - Feb 

A p r i  1  - May 



Care l l "  b rzzh ia ta  -------- --------- 
Roystonea r e z i  a -- ------ ----- 
G l a r i c i d i a  sc. ---------- 
Cipadessa s p .  -- ------ 
Syzigium jam'cc;ianum -------- --------- 
ArLgbotrylCgz SP. 

Cinnamomum didymum ---------- --- --- 
P o l y a t t h i a  Lc2qjfgfia 

March - Apri L 

May - June 

March - A p r i l  

March - A p r i l  

A p r i l  - May 

March - May 

J u l y  - Aug 

J u l y  - Sept. 



APPENDIX 2 

IMPORTANT ALTERNATE FRUIT RESOURCES UTILISED BY 

AVIAN FRUGIVORES AT VYTHIRI SITE 

St. 
P l a n t  spec ies  F r u i t i n g  p e r i o d  

No. 

k i tsea ljq;gtgujgp 

Litnea flgribugdp (BL.) Garnb. 

L i t s e a  g c g f b i c u t a t a  

L i t s e a  zeylaljca Hook. f. ------ 
L i t s e a  L a e v i g a t a  ( N e e ~ )  Garnb. 

L i t s e a  wjghtha~a Watt .  ex Hook. f. 

E g g l i t s e a  s ~ r g b j c y l a t a  (Meiss.) Gamb. 

Act inodaehne b o u r d i l t o n i  Garnb. -------- --- ----------- 
Persea macrant ha ------ --------- 
E L a e o c a r p ~  g l a n d u t o s u s  Watt.  ex Merr .  -------- 
ELaeocareys t;bercthCat;s Roxb. -------- 
E L ~ ~ o c ~ ~ D u S  ob longus  Wight and Arn. ----------- ----- 
Otea d i o i c a  ---- ------ 
A r t o c a r p s  j n t e g r i f o L i a  Roxb. ------- 
Artecareus hirnuta 

Cro ton  z g y l m j c p  M u e t l .  ------ 
B i s c h o f i a  j a y a n j c a  B l .  

Maesa p e r r o t t e t i a n a  A. Dc. 

Lanta" "ma L. va r .  acuCgat2 (L.) 

Lantana a c u t e a t 2  L, 

Feb - March 

A p r i l  - May 

A p r i l  - May 

May - June 

Feb - Apr i  L 

Sept - January 

March - Apr i  L 

Nov. - January 

Jan - A ~ r i  i 

A p r i l  - May 

May - June 

Spot - Ortobe? 

Feb - March 

A p r i l  - June 

May - June 

March - A p r i  1 

Jan - A p r i l  

March - May 

Throughout 

Throughout 



Eurya n j t j d g  --- 
t3 r jdg l ia  pcadgns (Rox b. > W i 1 ld. 

Coffea arabica ------ ------- 
f j eg r  njgrr; 

blangjfgra jnd j ca  L. 

E l e t t a r i a  cardarnomurn (L.1 Maton --------- ---------- 
in t i de~sna  bunius (L.) Spreng 

Antid's" pagjgy la tym (Roxb.) 

Ery th r ina  l i t  hoseerrna -- ------ ------ ---- 
Ery th r ina  i n d i c a  -- ------ ------ 
Eugenia rn icroehy l la  B ~ a d .  -- ---- ----- 
Eugenia garzener i  Thw. -- ---- -------- 
S te rcu l i a  a l l a t a  --------- 
S te rcu l i a  v;sculosa --------- --------- 
S te rcu l i a  a u t t a t a  Roxb. --------- I------ 
Trema p j g n z p l i s  (L.1 91. 

tlgthgpegia beddornei Ga~b.  

Cinnarnomum x y l a n j g y m  ---------- 
IerrninaLia ghgbyla 

Placaranga p e i t a t a  (Rox3.1 MueLl. Arg. 

MalCptys pxfacpcys (Rzxb.) Kurz. 

Mal lo tus a L h s  MueLL 

Cul len ia  excetsa Wight -------- ------- 
Garcinia c a ~ o o g j g  (Gaertn. Desr. 

May - June 

Sept - Oct. 

~eb. -March-Apr i l  

Jan - March 

A p r i l  - May - June 

Sept - Oct. 

J u l y  - Sept. 

Jan - Feb 

March - Aug. . 

Feb - May 

March - A p r i l  

Aug - Sept. 

Nov - Jan. 

June - J u l y  

Apr i  1 - May 

Apr i  1 - May 

Sept. - Jan. 

Sept. - Dec. 

Apr i  L - May 

A p r i l  - May 

Jan - March 

Jan - Feb. 

June - Sept. 

Aug - O c t .  



blv'4nyg pgnicmcata (Linn.) 

pgad i rachhg B r a n d i s  

Dysoxylum glandulosum - --- --- ---------- 
B a s s i a  dl jp t i f s  Daz. 

M a l l o t u s  ehjcieeLnen~js (Lamk) Mule. Arg. 

P h y l l a n t h u s  emb l i ca  L inn.  -- -------- ------- 
Grewia t i  l l i a e f o l i a  ------ ------------ 
Mesnesis cgmmei 

Oct - Nov. 

J u l y  - Aug. 

June - Sept. 

May - June 

Jan - Feb. 

Nov - Jan. 

A p r i l  - May 

Apr i  1 - May 



APPENDIX 3 

LIST OF BIRDS RECORDED AT TENHLPALAM SITE 

1. I nd ian  Pond Heron - ArdgpLa gymyi i  

2. C a t t l e  Egret - Bubulcys i b i s  

3. L i t t l e  Egret - ggrgwtg qarzwtta 

4 .  Blackwinged K i t e  - ECanys ~ a e r u l g y s  

5. Crested Honey Buzzard - Pg~mjs ptj igyhyfichgp 

6 .  Common Pariah K i t e  - Mi lvus gjgrmcs 

7. Brahminy K i t e  - H a l i a s t y r  j d y s  

8. Shikra - A c c i e j t e r  badjys 

9. Japanese Desert Buzzard - gytgq bytgq 

10. Whitebreasted Waterhen - Amauroymjs phoenicurys 

11. Ind ian  Moorhen - GgLl iny ia chloropus 

12. Redwattled Lapwing - h n g C l y s  l nd j cys  

13. Yellow-wattled Lapwing - Yane lLu~ rnaLanayjcys 

14. L i t t l e  Ring Plover  - C$aradr iu l  d y b j y ~  



15. Stone Curlew - FyrhLnys ogdjcngmy~ 

16. Common Green Pigeon - l r e r g p  ehggnjcgetgya 

17. Greyfronted Green Pigeon - V g ~ o n  egmeadpra 

18. Orangebreasted Green Pigeon - Treron b j c j n c t p  

19. Blue Rock Pigeon - CpCymba l j l j a  

20. Spotted Dove - Strgetoegcja chinensjg 

21. Emerald Dove - Chplcoehaeg Lndica 

22. Roseringed Parakeet - P s i t t a c u l a  lcracgyi 

23. Blossomheaded Parakeet - PgjttacyCp cyanoceehhla 

24. Malabar Lor ikeet  - L g r j c y l y s  yernacjs  

25. Pied Crested Cuckoo - Clamator jacpbjpyp 

26. Common Hawk - Cuckoo - Cycylyg y a r j y s  

27. I nd ian  Cuckoo - Cuculus mjcnpptgryp 

28. Baybanded Cuckoo - Cpcgmmjs ~ g m n e r a t i i  

29. I nd ian  P l a i n t i v e  Cuckoo - Cacomantis mgyytvjn~s 

30. I nd ian  Koel - gydyppmys scolpeacgp 

31. Southern Crow-Pheasant - Cgntrgeug sjngnpi-s 



B a r n  O w l  - x y t p  g i b p  

I n d i a n  Great  Horned O w l  - Qybp bybg 

Malabar  j u n g l e  o w l e t  - Glaycjdiym rgdjgtgm 

Sou the rn  s p o t t e d  o w l e t  - bthsne brpmg 

M o t t l e d  Wood O w l  - S$rjx g c e r l a t g  

Common I n d i a n  N i g h t j a r  - CaecjmyLgyp m j a t j c y s  

House S w i f t  - b e y s  g f f j ~ i g  

Palm s w i f t  - C y p ~ j g r u p  p r y y s  
.- - 

ACcgdinjdgg 

P i e d  K i n g f i s h e r  - h~!yLg r y d j ~  

Common Cey lon K i n g f i s h e r  - Alhgdp a t t h i p  

Wh i tebreasted K i n g f i s h e r  - lipicypy ~tnyypgrgjz 

B l u e t a i l e d  Bee-eater  - PIerpep e h j c j e e j n g p  

Sma l l  Green Bee-eater  - M r g p ~  p r j y t a l j p  



cwa_cjidgg 

I n d i a n  R o l l e r  - C g r a c j a s  bgnghalhnpjs 

L!eu,elda,e, 

Ceylon Hoopoe - &yea hemps 

Sma l l  Green Barbe t  - PlggaCajga y i r d j p  (Boddaer t )  

Cr imsonbreasted B a r b e t  - Mggaiajma hagmpcgehala 

Sou the rn  Rufous Woodpecker - Micyqergrnys bygchyyuyg 

South I n d i a n  Smal l  Yel lownaped Woodpecker - P j c y s  qyymgcgphpagss 

Malabar  Goldenbacked Woodpecker - Cljlgejym bgngha lense 

Malabar  Pigmy Woodpecker - Dgndrqcgeg~  Fangs 

H e a r t s p o t t e d  Woodpecker - Hggjcircys cpnggtg  
. . 

I n d i a n  P i t t a  - P j t t a  byachyyya 

Bush L a r k  - Pl j raf fa  azspmjca 

Malabar  C res ted  L a r k  - Gplgyjdg mnCibprjcg ( S c o p o l i )  



57. E a s t e r n  Swallow - H i r u n d o  r y g t j c p  

58. Redrumped Swallow - tiiyyndp dayhjca 

Lani i da,g 

59. Baybacked S h r i k e  - L a n j y g  l i t t a t y g  

60. Brown S h r i k e  - L a n i u s  c r j s t a t y s  

61. I n d i a n  O r i o l e  - Or jpCys p r i o l u s  

62. Black-headed O r i o l e  - Q r j o C y s  m n t h o r n y s  

63. B l a c k  Drongo - D j c r y r y g  a d q j m j i j g  

6 4 .  I n d i a n  Grey Drongo - D j c r u r u s  ;Cglcpehhggs 

65. Bronze Drongo - p j c r y r y g  cag ry lescens  

66. R a c k e t - t a i l e d  . . Drongo - D j c y y y y s  p a r a d i s e y g  

67. Ashy Swal low-Shr ike  - firtarnyg fuscus V i e i l l o t  

68. Greyheaded Myna - Styinyg ma labar i cus  

69. Brahminy Myna - Stu rnus  eggpdgyym 



70. Rosy Pastor - Wyrnys  EpggyS (Linnaeus) 

71. Common Myna - ficljdgt$erep t r j s t j s  

72.  Southern Jungle Myna - Agljdptheres fypcys 

73.  Tree Pie - kndcigcj,tta yagpbyndp 

74.  House crow - gpryyg seCgnkgns 

75.  Jungle Crow - g g r l y s  macygrhynchos 

76. Common Wood Shrike - IgehrgPgrnjg pgmdjcgrianus 

77.  Large Ind ian  Cuckoo-Shrike - Cprpcjnp npyaghoLlandjag 

78. Blackheaded Cuckoo - Shrike - Coracina melanoetgra 

79. MaLabar Small M in ive t  - f " r icrocotup cjnnampmcmyp 

80. I o r a  - Apgi th ina tj,ehja 

81. Goldenfronted ChLoropsis - ChLoropsjs g y r j f ~ p n s  

PY csonnt ldae 

82 .  Redwhiskered Bu lbu l  - fycmqnnty~ jgmpqys 

83. Redvented:BuLbul - Pycmpnptgs s p i e r  



J u n g l e  B a b b l e r  - lg rdo idgs  s t r i a t y s  

Whiteheaded b a b b l e r  - Lywdpjdgg a f f j n j s  

Brown F l y c a t c h e r  - Plypcjcaea C a t j r p s t r j g  

Whi tebrowed F a n t a i l  F l y c a t c h e r  - W e j d g r a  ayrgqog 

P a r a d i s e  F l y c a t c h e r  - Lgrsiphgcmg p g m d i s j  

Ashy Wren - Warb le r  - g ~ i g i g  m 4 i g d i s  

T a i l o r  B i r d  - Q r t h p t p w s  g y t p r i y q  

B l y t h ' s  Reed Warb ler  - AcrocgphaCys dgmgtorgm 

B r i g h t  Green Lea f  Warb ler  - PhyiCplcppys n j t j d y s  

Magpie - Rob in  - besyccgg g a g . g j s  

W h i t e t h r o a t e d  Ground Thrush - Zppthgra c j t r j n a  

Malay P i p i t  - Anthys npgagseglpndjpg 

L a r g e  P i  ed  wagt a i  1 - f4ptpc mdgnpppatang j s  

D i  caeidae 

T i c k e l l ' s  F lowerpecker  - Qjcagym gry:brqrhyncgs 

98. Purplerumped S u n b i r d  - Ngcrar jn ja  zgyLpljca 

99. L o t e n ' s  S u n b i r d  - Ngc tp r jn jg  Cptgnja 

100. P u r p l e  S u n b i r d  - Nectar j f i ja  a ~ j a t j c p  



101. House Sparrow - p a s ~ g r  domeqmicgs 

102. Baya Weaver B i r d  - plgbggs e h i c i p e j n u ~  

103. White-backed Munia - lgcmyra g t r i p t a  

104. Spotted Munia - Lpchyra egxtyCpta 

105. Blackheaded Munia - Lpc$yra yalpcca 



APPENDIX 4 

L I S T  OF B IRDS OBSERVED AT V Y T H I R I  

Fami l y  Accipi t r i d a e  

Legges Baza - Agjceda j g r d o p j  

Cres ted Honey B u z z a r d  - Pg fn i s  p t  i l o r h y n c g s  

Ceylon Sh ik ra  - A c c i e j t g r  bad ius  

Cres ted Soshawk - A ~ c i Q j t g r  trjgjrgaags 

A s i a t i c  Sparrow Hawk - k c 9 i t e r  n j s y s  

Japanese Desert Buzza rd  - Bgmeg b u t e o  

I n d i a n  Cres ted Hawk-Eagle - b j g a g l g s  c j r r h a t y p  

BoneLL i 's  Hawk - E a g l e  - Higraietgs f a s c i a t u s  

B lack  Eagle - L c t i n a e t g s  rnaLaygnmjs 

SmaLler White Scavenger V u l t u r e  - Ngqehrgp egrcpnetgyys 

Pa le  H a r r i e r  - C j r c y ~  mpcrpyrgl 

Crested Serpent E a g l e  - g e j l ~ ~ j s  chee la  

Fa lconidae ---------- 

Shahin Falcon - fa lco e e f g g y ~ g s  

I n d i a n  K e s t r e l  - F a l c o  L jnnyncyCys 

Phasianidae 

P a i n t e d  Bush Q u a i l  - P g r d j c y l a  eyyrhrtrhynna 

Travancore Red S p u r f o w l  - Gallgegrwjx sead jcga 



17. Grey J u n g l e  Fowl - G a l l u s  s o n n e r a t i i  Temminck 

Columbi dae ---------- 

18. G r e y f r o n t e d  Green Pigeon - pewon egmeadgra 

19. J e r d o n ' s  I m p e r i a l  Pigeon - g y c y l a  @ j a  

20. N i l g i r i  Wood P igeon - Columbg d p h j n s t o n i i  

21. I n d i a n  S p o t t e d  Dove - Strg~tgpexia c h i n e n s i s  

22. Emerald Dove - Chalcoehaps j p d j c a  

23. Blossomheaaed Parakeet  - P s i t r a c ~ C g  cyanoceE2ala 

24. B luew inged  Parakeet  - P i i t l a c g j a  r c o i y m m i c g z  

25. Malabar  L o r i k e e t  - L o r i c u l u s  vernalis 

26. Common Hawk-Cuckoo - Cycy lys  v a r i u s  

27. I n d i a n  Cuckoo - CucuLus rnicrqn~efys 

28. Baybanded Cuckoo - Cacomantiq ~gnngtmatii 

29. I n d i a n  P l a i n t i v e  Cuckoo - C g c ~ m n r j s  mgrywifs 

3C. Crow-Pheasant - Centropus sineinsis 

31. C o l l a r e d  Scops O w l  - Q t y s  bakkamoeng 

32. I n d i a n  Scops O w l  - g t y ~  s c p ~ l  

33. F o r e s t  E a g l e  O w l  - gybg n j e g i e q q i g  



34. Malabar J u ~ ~ l e  Owlet - GLaucidium radiatgm 

35. South Inc ta -  Hauk-Owl - N j m x  scwtutata 

36. Spotted 0.-et - fithgng brama 

37. Mott led W322 O w l  - S t r i x  gcg l l g tg  

38. Brown Wooz Oul - S t r j x  lgegggrrqmjcg 

39. Jerdon's i c n g t a i t e d  N igh t j a r  - Cperjmglggp mgcrgrys 

40. Ind ian Jurrqie N i g h t j a r  - Caprimulqys jnd jcys  

41. Whiterump?: S p i n e ~ a i l  S w i f t  - Chactmgra gyClahjcg ( T i c k e l l )  

42. Ind ian  ALzine S w i f t  - Pljcropus mnhg 

A_lce_d_jni dae 

43. White-breaszed K ing f i she r  - t4glcypn ~ r i y r n e n s i s  

44. Common Ceylon K ing f i she r  - Alggdg a t t h i s  

45. Chestnutheaded Bee-eater - Merges Cgschenaulti 

46. Small Green Bee-eater - Merges g r j g p t p l j ~  

47. Malabar Grey H o r n b i l l  - Tockus gr jsgg? 



48. S m a l l  Green Barbe t  - MggaCajmp l j r d j q  

49. C r i m s o n t h r o a t e d  B a r b e t  - MgggCajma rybrjcpdilp 

P _ i  c i d a e  

N i l g i r i  speck led  P i c u l e t  - Picumnus jnnpmj~atys 

S o u t h e r n  Rufous Woodpecker - ~j4~~ptg~ys bcpchyyyys 

S c a l y b e l l i e d  Green Woodpecker - F j c y ~  gyymgc?pe$pnegs 

Ma laba r  Goldenbacked Woodpecker - ejnoejgm LgqghaChqsg 

MaLabar Goldenbacked Th ree toed  Woodpecker - Djpqejim jaaanelg 

Ma laba r  Great  a l a c k  Woodpecker - Dryooopgs i s l e p s j q  

Pigmy Woodpecker - kqdrqmgeqs nanus 

H e a r t s p o t t e d  Woodpecker - Hemjcircys cangnlf 

58. I n d i a n  P i t t a  - P i t t a  brachyyua 

59. M a l a b a r  C res ted  L a r k  - GpCgrjda mpiabdrjca ( S c o p o l i )  

60. Dusky Crag M a r t i n  - H i r u n d o  cpncpCgr 

61. E a s t e r n  Swallow - lijrindp r y s t j c a  

62. N i l g i r i  House Swallow - H j rgn ip  t a h j t j c a  

63. Redrumped Swallow - HjIydp dayr jca  



64. Broun Shrike - Lacjcys c r i s t a t y s  

65. Southern Greybacked Shrike - l-anjgg gchach 

66. Golden Or io le  - Q r j q i y g  gr jpcgs  

67. Black Drongo - Djc ry rys  adsj&jiis 

68. Bronzed Drongo - D j c r g r ~ s  ge2ggs 

69. Indian Grey Drongo - q j c r ~ r z ;  iggcgehahus 

70. Haircrested Drongo - Djc rgrsz  h g t t g ~ t g t y q  

71. Racket-tai led Drongo - Djcrsrzs paradiseys 

72. B l y t h ' s  Myna - Styhngs mCgbnrjcus (GmeLinin) 

73. Southern Jungle Myna - Acrjpcrhefes fyfcgz 

74. Southern Gracke or H i l l  Myna - Gfamyla rgL ig jqs2  

75. Southern Tree Pie - Dgpdyqcir,a kgcpggsayp GouLd 

76. Jungle Crow - Cgrcrys mcygyLzzngs 



77. Blackbacked P ied  Flycatcher-Shr ike - Hggmpuq p i ca tus  

78. Malabar Wood Sh r i ke  - Lphrpdgmnjq l j r g a t u p  

79. Common Wood Sh r i ke  - Ie&ftwdqymjs pgndjggr janyq 

80. Large I nd ian  Cuckoo-Shr'ke - Cpygcjfip ngvgehpl lgndjae 

81. Blackheaded Cuckoo-Shrike - Cprpcjna mgidnppltrp 

82. S c a r l e t  M in ive t  - fg r j g rqcp t ys  fCgmmgws 

83. Smal l  M in ive t  - ferjcrwgotgs ~jmaggmgyg 

I r e n i  dae -------- 

85. I o r a  - i w g j l h j n a  l j e h i a  

86. Go ld f ron ted  Chlorops is  - c P c r g p ~ j s  w r i f r g n s  

87. Jerdon 's  Chlorops is  - C2iprgpsss gochinchinens is  

88. F a i r y  B lueb i rd  - i r g n a  pgwca 

89. Greyheaded B u l b u l  - Pyczonptyq p r ioceehg lgp  

90. Rubythroated B u l b u l  - P'cnonotus me lan ic te rus  

91. Redwhiskered BuLbul - Pxcnonotas ipcqmus 

92. Redvented BS lbu l  - Pygcsmptys ggfer 

93. YeLLowbrowed B u l b u l  - t4msjeg.xes j n d i c u s  

94. Black  Bu lbu l  - t lypsiegtgs gndgggscgajgngis 



95.  Travancore Spo t ted  Babb le r  - P e l l o r n e u g  r y f j c g e s  

96. Travancore S c i m i t a r  Babb le r  - Pomatorhjnyz s c h j p z j g g p s  

97. Blackheaded Babb le r  - Fthopoci c h l a  a-rjxgpr 

98. Rufous Babb ler  - Ly fdp jdgs  qybyyfpus 

99. Wynaad Laughing Thrush - Garru tax  gpCessgr-i 

100. Quaker Babbler  - ficljppe poioiceehsi& 

101. Laya rd ' s  F l y c a t c h e r  - Mypcjcgpa m u t & ~  

102. R u f o u s t a i l e d  F l y c a t c h e r  - Plysljca~g rg f j sayda  

103. Eas te rn  Redbreasted F l y c a t c h e r  - Plgsgjiaeg Dawlg 

104. W h l t e - b e l l i e d  B lue  F l y c a t c h e r  - M u l ~ j c a g a  p l C j p g s  Jerdon 

105. B l u e t h r o a t e d  F l y c a t c h e r  - blgscjcaez w s g s g i ~ i d e s  

106. T i c k e l l ' s  B l u e  F l y c a t c h e r  - Plyscjcaep ~ckgiCjag 

107. Ve rd i  t e r  F l y c a t c h e r  - blysc4cgpg thglasf inp 

108. N i l g i r i  V e r d i t e r  F l y c a t c h e r  - Plygcjcaea albjcgymatg 

1U9. Greyheaded F l y c a t c h e r  - C y l j c j c a e a  cgylplgsjg 

110. Parad ise  F l y c a t c h e r  - lgresjehhng p a r a d j s j  

111. Blacknaped B lue  F l y c a t c h e r  - Mppa f~hp  zyzga 

112. Ashy Wren-Warbler - Prjrija q p c j g l j s  

113. Coorg Wren-Warbler - P r i n i a  hpdgson i i  

114. Travancore St reaked F a n t a i l  Warbler  - C j q t i c o l g  i y g c j d j s  

115. T a i l o r  B i r d  - Qr thptpmyq s i t g r j y q  

116. B r o a d t a i  l e d  Grass Warb ler  - Schoenj c o l a  eCatygua (Jerdon) 

117. T h i c k b i l l e d  Warbler  - P h r g g g g a t i c o l a  p d p n  



118. B r i g h t  Gresn Lea f  Warbler - P h y C C ~ s c g ~ g s  p i t i d u s  

119. Greenish Leaf Warbler  - W~yClscp~gs t r p c h i t o i d e s  

120. BLy th ' s  Reed Warber - AcrpcgphaIus dymgmpfym B L y t h  

121. Magpie-Robin - Cpgsyccgp s a g l a r i  s 

122. Shama - Cczsychys maCabaricys 

123. I n d i a n  B l u e  Chat - E r j t h a c g q  brunneus 

124. P ied  Bush Cnat - SaxjcgLa cpefata 

125. Blueheadec Rock Thrush - Plpnr jcpla cjnch-prhyqnys +Vigors)  

126. B lue  Rock Tnrush - PJonticpCa ppljtdrjys 

127. Ma Labar Wk'st 1 i n g  Thrush - Myjpehahgy~ hprsf jgldij 

128. Whi te- th rcared Ground Thrush - Zoprhgra c j t r i ~ a  

129. B l a c k b i r c  - Igwdys  merula 

130. Yel lowcheeked T i t  - b r g s  xag$hpggnys 

131. Ve l v e t f  r o n t e d  ~ u t  h a t  ch - S j t t a  f r m t a i i n  

132. N i  Lg i  r i  P i p i t  - Anthus fiilghjhjensis Sharpe 

133. Grey Wagtai 1 - Motac i  L l p  casp jca  

134. Fores t  W a g t a i l  - IJptaciLCa jndtdca Gmel in 

135. Large P i e d  W a g t a i l  - PlptaciCla madnraseatg~sjs GmeLin 



136. Thickbitled Flowerpecker - k icaeyz  ac j cg  

137. Tickell's Ftouerpecker - Djcggym gfy:~rgrhxnchgs 

138. Nilgiri Flowerpecker - Djcaesi cqmcglcr 

139. Purplerumped Sunbird - bJgctVfjnia zgyipnmca 

140, S m a l l  Sunbird - NecIacxjgjp mjpjga (Syres) 

141. Loten's Sunbird - bJgctgrtpj5 i g t e n j a  

143. White-backed Munia - Lgchgwa 2;fxata 

144. Rufousbeltied Munia - Lgchgra lglahrri 

145. Spotted Munia - Lgcbgya ppcLwjata 

Frinqi l l i d a e  ---- ------- 

146. Indian Rosefinch - ---------- taroodacus ~ythyt-,p 


