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Incubation success of released hand-reared pheasants Phasianus 

colchicus compared with wild ones

Rufus B. Sage, Ahti Putaala, Veronica Pradell-Ruiz, Tracy L. Greenall, Maureen I.A. Woodburn &

Roger A.H. Draycott

S ag e , R .B ., P u taa la , A ., P ra d e ll-R u iz , V., G re en a ll, T .L ., W o od b u rn , M .L A . &  

D ra y co tt, R A .H .  2003 : In cu b a tio n  su c ce ss  o f  re le ase d  h an d -re a re d  p h e a sa n ts  

Phasianus colchicus c o m p a re d  w ith  w ild  o n es . - W ild l. B io l. 9: 179-184.

W e in vestiga ted  p rev io usly  o b se rv ed  b u t u n ex p la in ed  d iffe ren ces in  in cub ation  

su cce ss  b e tw e en  w ild  an d  h an d -rea re d  c o m m o n  p h ea sa n ts  Phasianus colchi

cus. H an d -re a re d  b ird s  are  w id e ly  re le a se d  in  la te  su m m e r in  B rita in  an d  e lse 

w h e re  to  su p p le m e n t w ild  s to ck s  fo r  sh o o tin g  p u rp o ses . W e ra d io -tra c k ed  53 

w ild  an d  35  p rev io u s ly  re le a se d  rea re d  fem a le  p h e a sa n ts  o c c u p y in g  s im u lta 

n eo u s ly  th e sa m e  a reas  on  a  g a m e -k ee p e re d  es ta te  in  ea s te rn  E n g la n d  b e tw e en  

F eb ru a ry  an d  m id  Ju ly  1999  an d  20 0 0 . P re d a tio n  o f  a d u lt b ird s  w as c o m p a r 

a tive ly  lo w  fo r  b o th  w ild  an d  rea red  b ird s , an d  o v era ll su rv iv a l d id  n o t d iffe r  

betw een  years o r betw een  groups. H owever, o f  52  nests incubated by w ild  fem ales 

49%  hatched, w hereas o f  30  nests incubated  by  reared pheasants on ly  22%  hatch 

ed. M a y fie ld  e s tim a te s  o f  d a ily  n es t su rv iv a l p ro b a b ility  th u s d iffe red  s ig n ifi 

c a n tly  b e tw e e n  g ro u p s . H ow ev er, p red a tio n  o f  eg g s  w as s im ila r  fo r  b o th  w ild  

an d  rea re d  b ird s. In s tead  th e  o b se rv ed  d iffe ren ce  in h a tch  ra te s  w as  d u e  to  n es t 

aband onm en t, w ith  m o re  reared  fem ales (41% ) deserting  apparen tly  unm ole sted  

n e s t s ites  th an  w ild  fe m a le s  (6% ).
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E a c h  y ea r, a ro u n d  25  m illio n  h a n d - re a re d  ju v e n ile  c o m 

m o n  p h e a s a n ts  Phasianus colchicus a re  r e le a s e d  in  la te  

s u m m e r  in to  th e  B r i t i s h  c o u n t r y s id e  to  s u p p le m e n t  

w ild  s to c k s  f o r  s h o o tin g  (T a p p e r  1 9 9 9 ). T h e  s c a le  o f  

p h e a s a n t  r e a r in g  o p e r a t io n s  m e a n s  th a t  m o s t  o f  th e se  

b ird s  h a tc h  f ro m  e g g s  c a r r ie d  in  m e c h a n ic a l  in c u b a to rs  

an d  a re  re a re d  in  p e n s  w ith o u t th e  p re se n c e  o f  a d u lt b ird s  

u n t i l  r e le a s e  a t , ty p ic a l ly ,  6 -8  w e e k s  o ld  (A n o n  1 9 9 6 ). 

A  p r o p o r t io n  o f  th e s e  r e le a s e d  b ird s  s u rv iv e  th e  w in te r  

s h o o tin g  s e a s o n  a n d  g o  o n  to  a t te m p t b r e e d in g  a lo n g 

s id e  w ild  p o p u la t io n s  in  th e  f o l lo w in g  y ea r.

F e m a le  p h e a s a n ts  n e s t  o n  th e  g ro u n d , a n d  a f te r  la y 

in g  th e  c lu tch  th ey  in c u b a te  e g g s  fo r  ab o u t 25  d ay s  (R o b 

e r ts o n  1 9 9 1 a ) . D u r in g  th is  p e r io d ,  th e y  a re  e x p o s e d  to  

p red a to rs  a n d  o th e r  h az a rd s  a n d  n e s t su ccess , th o u g h  v ari 

a b le  f ro m  o n e  site  to  a n o th e r  d e p e n d in g  o n  m a n a g e m en t, 

is  o f te n  v e ry  lo w  ( R o b e r ts o n  1 9 9 1 a ) . In  m a n y  p a r ts  o f  

th e  U K , ev e n  w h e re  h a b ita t  c o n d itio n s  a re  su ita b le  (T ap 

p e r  1 9 9 9 ), w ild  p ro d u c t iv i ty  is  to o  lo w  to  s u p p o r t  f re e -  

l iv in g  p o p u la t io n s  ( R o b e r ts o n  1 9 9 1 a ) . P re d a t io n  b y  

f o x e s  is  o f te n  th e  m a jo r  c a u s e  o f  d e a th  (G ö ra n s s o n  

1980, H o o d le s s , D ra y c o tt,  L u d im a n  &  R o b e r tso n  1999 , 

S a g e , R o b e r ts o n  &  W ise  2 0 0 1 ) .

H a n d -re a re d  fe m a le s  th a t su rv iv e  th e  sh o o tin g  se a so n  

h a v e  a  lo w e r  p r o b a b il i ty  o f  b r e e d in g  s u c c e s s fu l ly  th a n  

w ild  o n e s  (H ill &  R o b e rtso n  1988 , R o b e rtso n  &  D o w ell 

19 9 0 , B r it ta s ,  M a r c s t r ö m , K e n w a rd  &  K a r lb o m  199 2 , 

L ie f  1 9 9 4 ), a n d  th u s  th e  g e n e r a l  p o o r  b r e e d in g  p e r f o r 

m a n c e  o f  p h e a s a n ts  in  th e  U K  is  d u e  in  p a r t  to  th e  p r e 

d o m in a n c e  o f  r e le a s e d  b ird s  in  th e  p o p u la t io n . In  a d d i 

tio n , th e re  is  a  p a rticu la rly  p o o r  su rv iva l o f  re le a se d  b ird s  

in  th e  y e a r  a f te r  r e le a s e  (B r i t ta s  e t  a l. 19 92 , L ie f  199 4 , 

H ill  &  R o b e r ts o n  1 9 8 8 ). In  a  r e v ie w  o f  r a d io - tr a c k in g  

d a ta  f o r  m o r e  th a n  2 5 0  f e m a le  p h e a s a n ts ,  R o b e r ts o n  

(1 9 9 4 )  fo u n d  th a t,  b e fo re  a n d  a f te r  n e s tin g , re a re d  b ird s  

w e re  a t le a s t five tim es  m o re  lik e ly  to  d ie  th a n  w ild  b irds. 

L ik e  R o b e r ts o n  (e .g . 1 9 9 1 b ) , w e  d e f in e  w ild  b ird s  a s  

th o s e  d e r iv e d  f ro m  n e s ts  in  th e  w ild , r e g a rd le s s  o f  th e  

p o s s ib le  r e le a s e d  s ta tu s  o f  th e i r  p a re n ts .

In te re s t in g ly  th o u g h , R o b e r ts o n  (1 9 9 4 )  fo u n d  n o  d if 

f e r e n c e  in  s u rv iv a l d u r in g  th e  n e s t in g  p e r io d . D e s p i te  

th is ,  s o m e  w o rk  h a s  in d ic a te d  th a t  h a tc h  r a te s  o f  n e s ts  

a t w h ic h  in c u b a tio n  w a s  in itia ted  a re  lo w e r  in  re a re d  th an  

in  w ild  b ird s  (W o o d b u m  1 9 9 9 , L ie f  19 9 4 ). I f  p re d a tio n  

ra te s  d u r in g  in c u b a tio n  b e tw e e n  re a re d  a n d  w ild  fem a le s  

a re  s im ila r ,  w e  d o  n o t h a v e  a n  e x p la n a t io n  f o r  th e  o b 

s e rv e d  re d u c e d  h a tc h in g  su c c e s s  in  re a re d  b ird s . M o r e 

over, th e re  is n o  e v id en c e  to  su g g e s t th a t re le a se d  fem a les  

a re  le s s  l ik e ly  to  a t te m p t to  in c u b a te  a  n e s t  th a n  w ild  fe 

m a le s  (H ill  &  R o b e r ts o n  1 9 8 8 ).

T h e r e f o r e ,  o u r  a im  w a s  to  c o m p a r e  n e s t  h a tc h in g  

r a te s  in  a  la rg e  s a m p le  o f  r a d io - ta g g e d  w ild  p h e a s a n ts

w ith  a  s im ila r  s a m p le  o f  r e a re d  p h e a s a n ts  o c c u p y in g , 

s im u lta n e o u s ly ,  th e  s a m e  a r e a  a n d  s u b je c t  to  th e  s a m e  

c o n d i t io n s .  B y  d o c u m e n tin g  th e  c a u s e s  o f  n e s t  f a ilu re , 

w e  c o u ld  id e n t i f y  th e  r e a s o n  f o r  a n y  d i f f e r e n c e s  in  

h a tc h  r a te s  th a t  m a y  b e  o b s e rv e d .

Methods

O u r  s tu d y  w a s  c o n d u c te d  o n  a  m ix e d  f a r m in g  a n d  

s h o o t in g  e s ta te  in  S u f fo lk ,  e a s te r n  E n g la n d ,  d u r in g  

1 9 9 9 -2 0 0 0 . T h e  1 3 -k m 2 e s ta te  is  s p li t  in to  tw o  a re a s  o r  

b e a ts , m a n a g e d  d iffe ren tly  fo r  g am e . O n  th e  sm a lle r  5 .7 - 

k m 2 b e a t,  n o  p h e a s a n ts  w e re  r e le a s e d . A  g a m e k e e p e r ,  

u n d e r  th e  m a n a g e m e n t  o f  T h e  G a m e  C o n s e r v a n c y  

T ru s t ,  c o n t ro l le d  m a m m a lia n  p re d a to rs  ( i.e . re d  fo x e s  

Vulpes vulpes, s to a ts  M ustela ermine a  a n d  w e a s e ls  

Mustela nivalis) a n d  a v ia n  p re d a to rs  ( i.e . c ro w s  Corvus 

corone a n d  m a g p ie s  Pica p ica ) a n d  m a n a g e d  b re e d in g  

h a b i ta t s  to  m a x im is e  w i ld  p h e a s a n t  p r o d u c t iv i ty  o n  

th is  b e a t  ( s e e  S a g e  2 0 0 0 , D ra y c o t t  2 0 0 2 ) . M a n a g e m e n t  

o f  fo x e s , in  p a r tic u la r ,  w a s  a  p r io r i ty , a n d  th e s e  p r e d a 

to rs  w e re  m a in ta in e d  a t a  lo w  d e n s ity  c o m p a re d  to  m a n y  

o th e r  g a m e  a re a s  ( s e e  S a g e  2 0 0 0 ) .

O n  th e  la rg e r  7 .3 -k m 2 b e a t,  m a n a g e d  b y  th e  e s ta te  

g a m e k e e p e r ,  s e v e ra l  th o u s a n d  p h e a s a n ts  w e re  r e le a s e d  

e a c h  y ea r, a n d  w h ile  w ild  g a m e  p ro d u c tio n  w a s  e n c o u r 

a g e d , le s s  e f fo r t  w a s  p u t  in to  s p e c if ic  m a n a g e m e n t  to  

e n h a n c e  b re e d in g  su c c e ss . In  p a r tic u la r ,  w h ile  p re d a to r  

c o n tro l in te n s if ie d  o n  th e  w ild  b e a t  d u r in g  th e  b re e d in g  

se a so n , th is  w o u ld  h a v e  b e c o m e  a  s e c o n d a ry  a c tiv ity  o n  

th e  r e le a s in g  b e a t  a s  th e  g a m e k e e p e r  f o c u s s e d  o n  h u s 

b a n d r y  a s s o c ia te d  w ith  th e  r e le a s e d  b ird s .  T o  f a c i l i ta te  

th is  study , a ll th e  re le ase d  p h ea sa n ts  w e re  f itted  w ith  m e t 

a l  y e a r - s p e c if ic  c o lo u re d  p a ta g ia l  w in g  ta g s  f o r  th re e  

y e a r s  p r io r  to  th e  f i r s t  y e a r  o f  th is  s tu d y , to  e n s u re  th a t  

an y  c a u g h t  b ird  c o u ld  b e  im m e d ia te ly  d is t in g u is h e d  as  

e ith e r  w ild  (d efin ed  h ere  as  h a tched  fro m  nests  in  th e  w ild ) 

o r  h a n d - re a re d .  In  A u g u s t,  th e  h a n d - re a re d  b ird s  w e re  

r e le a s e d  in to  o p e n - to p p e d  r e le a s e  p e n s  in  th e  e s ta te  

w o o d la n d s  a t  a n  a g e  o f  6 -7  w e e k s ,  a n d  g r a d u a l ly  d i s 

p e r s e d  in to  th e  s u r ro u n d in g  h a b ita ts  o v e r  th e  f o llo w in g  

w e e k s .  W h i le  m o s t  o f  th e s e  b ir d s  s ta y e d  w ith in  th e  

b o u n d ary  o f  the  re le ase  b ea t, an  u n k n o w n  b u t, fo r  th e  p u r 

p o s e s  o f  th is  s tu d y , s u f f ic ie n tly  la rg e  p ro p o r t io n  m o v e d  

o n to  th e  w ild  b e a t  w h e re  th e y  c o e x is te d  w ith  th e  w ild  

b ird s  a n d  p r o v id e d  o u r  s tu d y  p o p u la t io n .

In  F e b ru a ry  o f  e a c h  y ea r , fo l lo w in g  th e  s h o o tin g  s e a 

so n , w e  c a p tu re d  s u rv iv in g  w ild  a n d  h a n d - re a re d  b ird s  

u s in g  fu n n e l tra p s  b a i te d  w ith  g ra in  p la c e d  b y  th e  g a m e 

k e e p e r  a c ro s s  th e  w ild  b e a t  o n  se v e n  s ite s  in  1 9 9 9  a n d  

e ig h t  in  2 0 0 0  (T a b e r  &  C o w a n  19 6 9 ). In  1 9 9 9 ,4 7  w ild
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fe m a le s  a n d  2 6  h a n d - re a re d  f e m a le s  w e re  f i t te d  w ith  

r a d io - tr a n s m itte rs  a n d  re - re le a s e d , a n d  in  2 0 0 0 ,3 9  w ild  

a n d  3 4  r e a re d  fe m a le s  w e re  r a d io - ta g g e d .  A ll h a n d -  

r e a re d  b ird s  c a u g h t  a n d  r a d io - ta g g e d  w e re  le s s  th a n  

o n e -y e a r  o ld , d is t in g u ish a b le  b y  th e  c o lo u r  o f  th e ir  w in g  

ta g . T h e  a g e  o f  w ild  b ird s  w a s  in d e te rm in a te  a t  ta g g in g  

a l th o u g h  s u b s e q u e n t  a n a ly s e s  o f  p r o x im a l  f e a th e r s  

(W o o d b u m  1999) in d ic a ted  th a t 9 3 -1 0 0 %  w e re  a lso  o n e -  

y e a r  o ld s . R a d io - tr a n s m i t te r s  w e re  a s s e m b le d  a n d  e n 

c a p s u la te d  b y  th e  a u th o rs  u s in g  c i rc u i tr y  (p ro d u c e d  b y  

C o r in te c h  U K  L td .)  w ith  s ta n d a r d  b a t te ry  a n d  a e r ia l  

a t ta c h m e n ts .  T h e y  w e ig h e d  le s s  th a n  17 g r a m s  a n d  

w e re  a t ta c h e d  to  th e  b ir d s  u s in g  n e c k la c e  c o l la rs .

P h e a s a n ts  w e re  lo c a te d  e v e ry  tw o  o r  th re e  d a y s  p r io r  

to  n e s tin g . A n y  b ird s  th a t  c o u ld  n o t  b e  lo c a te d  w e re  r e 

c o r d e d  a s  lo s t  a n d  d id  n o t  c o n t r ib u te  f u r th e r  to  th e  

s tudy . P o te n tia l  n e s t  s i te s  w e re  lo c a te d  b y  n o tin g  th e  r e 

o c c u r re n c e  o f  a n  in d iv id u a l  in  a  p a r t ic u la r  lo c a tio n . A s  

so o n  a s  th e  b ird  w a s  fo u n d  a w a y  f ro m  th is  lo c a tio n , th e  

s p o t w a s  c a r e f u l ly  a p p r o a c h e d  a n d  th e  n e s t  c o n f irm e d . 

A f te r  th is , in c u b a tin g  b ird s  w e re  lo c a te d  f ro m  a  d is ta n c e  

a t le a s t  d a ily , a n d  w h e n  b ird s  w e re  r e c o rd e d  a w a y  f ro m  

th e ir  n e s t  o n  tw o  su c ce ss iv e  o c c a s io n s , th e  n e s t i ts e lf  w as  

a g a in  o b s e rv e d , a n d  c lu tc h  s iz e  w a s  n o te d . B ird s  fo u n d  

a w a y  f ro m  in ta c t  c lu tc h e s  o n  su c c e ss iv e  o c c a s io n s  w e re  

in te n s iv e ly  m o n ito re d  to  d is t in g u is h  f e e d in g  e x c u rs io n s  

f ro m  a b a n d o n m e n ts .  In  m o s t  c a s e s  n e s t  o u tc o m e  w a s  

th u s  e s ta b l is h e d , w h e re  p o s s ib le  f ro m  th e  a v a ila b le  e v i 

d e n c e , w ith in  tw o  d a y s  o f  th e  e v en t. O u tc o m e  w a s  c a te 

g o r is e d  a s  'h a tc h e d ',  'n e s t  p r e d a te d ',  'h e n  p r e d a te d ',  

'a b a n d o n e d ' o r  'o th e r '.

M a n y  in d iv id u a ls  n e s te d  a g a in  a f te r  f a i le d  a t te m p ts ,  

a n d  f o r  th e s e  r e -n e s ts  th e  p r o c e d u re  w a s  r e p e a te d . N e s t  

h a b i ta t  ty p e  w a s  a l s o  n o te d  so  th a t  a  b a s ic  c o m p a r is o n  

b e tw e e n  g ro u p s  c o u ld  b e  m a d e . D a ta  c o l le c tio n  w a s  te r 

m in a te d  o n  15 J u ly  e a c h  y ea r , w h e n  n e s t in g  a c tiv i t ie s  

b y  m o s t  b ird s  h a d  c e a s e d . T h e  p r o p o r t io n  o f  e a c h  n e s t-  

o u tc o m e  c a te g o ry  w a s  c o m p a re d  b e tw e e n  g ro u p s  u s in g  

lo g is t ic  re g re s s io n . G ro u p  (w i ld  o r  r e a re d ) ,  y e a r  (1 9 9 9  

o r  2 0 0 0 )  a n d  n e s t  n u m b e r  ( f irs t o r  r e -n e s t)  w e re  in c lu d 

e d  a s  c a te g o r ic a l  e x p la n a to ry  v a r ia b le s . T h e  p ro p o r tio n  

o f  rad io -ta g g ed  fem a le s  th a t w e re  k n o w n  to  h av e  su rv ived  

th e  s tu d y  p e r io d  w a s  a lso  c o m p a re d  b e tw e e n  g ro u p s , a c 

c o u n tin g  f o r  th e  e f fe c t o f  y ea r, u s in g  lo g is tic  reg re ss io n .

C lu tc h  s iz e  w a s  c o m p a re d  b e tw e e n  g ro u p s  a n d  y e a rs , 

u s in g  tw o -w a y  a n a ly s is  o f  v a r ia n c e . T h e  s ta tis t ic a l te s ts  

w e re  c a r r ie d  o u t  u s in g  S y s ta t  9 .0  (A n o n  1 9 9 9 ).

E s tim a te s  o f  d a ily  n e s t su rv iv a l fo r  e a ch  b ird  w e re  c a l 

c u la te d  in  a c c o rd a n c e  w ith  M a y fie ld  (1 9 7 5 ). T h e  e f fe c t 

o f  g ro u p  ( w i ld  o r  r e a re d ) ,  y e a r  a n d  n e s t  n u m b e r  o n  

d a i ly  n e s t  su rv iv a l ( th e  n u m b e r  o f  s u c c e s s fu l n e s t  d ay s , 

S ) w as  te s te d  u s in g  a  g e n e ra lis e d  lin e a r  m o d e l w ith  b in o 

m ia l e r ro r  te rm  (to ta l n e s t  d ay s , T ) a n d  lo g is tic  lin k  fu n c 

t io n  ( A e b is c h e r  1 9 9 9 ). T w o -w a y  in te ra c t io n s  b e tw e e n  

th e  f itted  te rm s  w e re  in c lu d ed . M a y fie ld  e s tim a te s  o f  d a i 

ly  n e s t  s u rv iv a l b a s e d  o n  s e le c te d  te rm s  w e re  c a lc u la t 

e d . T h is  a n a ly s i s  w a s  c a r r ie d  o u t  u s in g  G e n s ta t  4 .2  

(A n o n  2 0 0 0 ) .

Results

O v e r  o u r  tw o - y e a r  s tu d y  p e r io d , a  to ta l  o f  1 4 6  f e m a le  

p h e a s a n ts  w e re  s u c c e s s fu l ly  ta g g e d  a n d  tr a c k e d  a t le a s t  

o n c e  d u r in g  M a rc h . O f  th e se , th e  f a te  b y  15 J u ly  w a s  

k n o w n  f o r  8 8 , a n d  8 2  n e s t  s i te s  w e re  m o n i to re d  (T a b le  

1). T h e  la rg e  p ro p o r t io n  o f  ta g g e d  b ird s  th a t  w e re  lo s t  

d u r in g  th e  s tu d y  p e r io d  (4 0 % )  w a s  d u e  to  v a r ia b le  

r a n g e  a n d  re l ia b i l i ty  o f  th e  r a d io  t r a n s m itte r s .

T h e  p r o p o r t io n  o f  f e m a le s  c a p tu re d  f ro m  e a c h  g ro u p  

d id  n o t  d if fe r  b e tw e e n  th e  se v e n  c a p tu r e  s i te s  u s e d  in  

1999 an d  b e tw e en  th e  e ig h t s ites u sed  in  2 0 0 0  (X26 =  6 .93 , 

P  =  0 .3 3  a n d  X27 =  1 3 .5 9 , P  =  0 .0 5 9 , re s p e c t iv e ly ) .

Female survival

T h e  p ro p o r tio n  o f  b ird s  su rv iv in g  to  th e  e n d  o f  th e  s tu d y  

p e r io d  (F ig .  1) d id  n o t  d i f f e r  b e tw e e n  y e a r s  ( X21 =  

1 .08, P  =  0 .3 9 ) o r  b e tw e e n  g ro u p s  (X21 =  0 .8 6 , P  =  0 .4 3 ), 

a n d  th e re  w a s  n o  s ig n i f ic a n t  in te r a c t io n  b e tw e e n  y e a r  

a n d  g r o u p  ( x 2i =  0 .7 6 ,  P  =  0 .4 4 ) .  M o s t  b ir d s  f ro m  

e a c h  g ro u p  th a t d id  n o t su rv iv e  w e re  p re d a te d , a lth o u g h  

f iv e  r e a re d  b ird s  d ie d  in  p o o r  c o n d i t io n  d u r in g  in c u b a 

t io n .

Nesting

T h e r e  w a s  n o  d if fe r e n c e  in  th e  s e le c t io n  o f  n e s t  h a b i 

ta t  ty p e s  b e tw e e n  y e a rs  ( x 22 -  3 -2 5 , P  =  0 .2 0 )  o r  g ro u p s  

( X22 =  2 .0 6 , P  =  0 .3 6 )  w ith  th e  m a jo r ity  o f  b o th  w ild  a n d

Table 1. Number o f  radio-tagged fem ales and associated nests available during the study period.
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Figure 1. Proportion o f hens in each fate category during the period 15 

March -1 5  July in 1999 and 2000. Overall, 56% o f the 53 wild and 35 

reared radio-tagged hens survived. This figure does not include the pro

portion o f radio-tagged birds for which the fate was not known. The 

category 'Died' indicates that carcasses were found without evidence o f  

injury. The category 'Killed' indicates hens run over by car or mower. 

There was no difference between groups (wild or reared, see text).

r e a re d  b ird s  n e s t in g  in  f ie ld  m a rg in  h a b i ta ts  r a th e r  th a n  

in  th e  c ro p s  th e m s e lv e s  (T a b le  2 ) . T h e  l ik e l ih o o d  o f  a  

b ird  r e -n e s t in g  d id  n o t  d if fe r  b e tw e e n  y e a rs  ( X21 =  0 .3 0 , 

P  =  0 .6 4 )  o r  b e tw e e n  g ro u p s  (X21 =  0 .2 4 , P  =  0 .6 9 ).

C o n s id e r in g  b o th  f i r s t  a n d  s e c o n d  n e s t  a t te m p ts ,  th e  

lik e lih o o d  o f  a  n e s t h a tc h in g  d id  n o t d if fe r  b e tw e e n  y ea rs  

(X22 =  1.10, P  =  0 .40 ). In  b o th  y ea rs , w ild  b ird s  w e re  m o re  

lik e ly  to  h a tc h  a  n e s t  th a n  re a re d  b ird s  (F ig . 2; X22 =  14.0 , 

P  <  0 .0 0 1 ) ,  b u t th e re  w a s  n o  s ig n if ic a n t  in te r a c t io n  b e 

tw e e n  y e a r  a n d  g ro u p  ( X22 =  3 .9 1 , P  =  0 .1 9 ). C lu tc h  s iz e  

d id  n o t d iffe r  b e tw e e n  y e a rs  (firs t n e s ts  o n ly ; F 1,50=  0 .0 6 , 

P  =  0 .8 0 )  o r  b e tw e e n  g ro u p s  (F 1,50 =  1.36, P  =  0 .2 5 ; m ean  

±  1 S E : w ild  1 2 .4  ±  0 .8 , r e a re d  11.1 ±  0 .9 ) .

In  th e  a n a ly s is  o f  M a y fie ld  e s tim a te s  o f  d a i ly  n e s t  su r 

v iv a l p ro b a b il i ty ,  tw o - w a y  in te r a c t io n s  b e tw e e n  n e s t  

n u m b e r  ( f ir s t  o r  s e c o n d  n e s ts ) ,  g ro u p  a n d  y e a r  w e re  n o t 

s ig n if ic a n t ,  n o r  w e re  n e s t  n u m b e r  a n d  y e a r  (P  >  0 .0 5  in  

a l l  c a s e s ) .  D a ily  s u rv iv a l p r o b a b il i ty  o f  n e s ts  d e p e n d 

e d  o n  g r o u p  ( X21 =  5 .6 0 , P  =  0 .0 2 0 )  a n d  w a s  lo w e r  f o r  

re a re d  b ird s  (0 .9 4 2  ±  0 .0 1 2 )  th a n  f o r  w ild  b ird s  (0 .9 71  ±  

0 .0 0 6 ) .

T a b le  2 . T h e  n u m b e r  a n d  p r o p o r t io n  ( in  % )  o f  b a s i c  n e s t i n g  h a b i t a t  

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

T h e r e  w a s  n o  d i f f e r e n c e  b e tw e e n  g r o u p s  ( X22 =  2 .0 6 ,  P  =  0 .3 6 ) .  N o te  

th a t  r e c o r d s  o f  n e s t  h a b i t a t  t y p e  f o r  t h r e e  b i r d s  in  e a c h  g r o u p  w e r e  

lo s t .

F ig u r e  2 . T h e  p r o p o r t io n  o f  p h e a s a n t  n e s ts  in  e a c h  fa te  c a t e g o r y  f r o m  

th e  s a m p le  o f  5 2  w i ld  a n d  3 0  r e a r e d  p h e a s a n t  n e s ts  m o n i to r e d  in  th is  

s tu d y  in  1 9 9 9  a n d  2 0 0 0  c o m b in e d .  M o r e  w i ld  b i r d s  h a tc h e d  n e s ts  

th a n  r e a r e d  o n e s  ( s e e  te x t) .  T h e  c a te g o r y  'P re d a te d ' r e f e r s  to  p r e d a t io n  

o f  e g g s .

T h e  d i f f e r e n c e s  in  h a tc h a b i l i ty  a n d  d a i ly  s u rv iv a l 

p r o b a b il i t ie s  w e re  a c c o u n te d  f o r  b y  th e  g r e a te r  p r o 

p o r t io n  o f  r e a re d  b ir d s  th a t  a b a n d o n e d  th e i r  n e s ts  ( s ig 

n i f ic a n t  d if fe r e n c e  b e tw e e n  g ro u p s ;  X21 =  1 0 .5 6 , P  <  

0 .0 0 1 )  r a th e r  th a n  n e s t  p r e d a t io n  r a te s  ( th e re  w a s  n o  

s ig n if ic a n t  d if fe r e n c e  b e tw e e n  g ro u p s ; X21 =  0 .0 2 , P  >  

0 .0 5 ; s e e  F ig . 2 ) . P re d a t io n  o f  a  f e m a le  d u r in g  n e s t in g  

w a s  n o t  r e g is te r e d  f o r  a n y  n e s t .  A ll  o f  th e  f e m a le s  r e 

c o r d e d  a s  h a v in g  d ie d  ( s e e  F ig . 1) w e r e  f o u n d  w ith in  

th r e e  d a y s  a f te r  a b a n d o n in g  in c u b a te d  n e s ts .

Discussion

W e fo u n d  n o  d if fe re n c e s  b e tw e e n  w ild  a n d  h a n d -re a re d  

p h e a s a n ts  in  c lu tc h  s iz e  a n d  th e  n u m b e r  o f  n e s t in g  a t 

te m p ts ,  a s  h a s  b e e n  fo u n d  b y  s o m e  a u th o rs  (B r i t ta s  e t  

a l. 1 9 9 2 , L ie f  1 9 9 4 ), b u t n o t  o th e rs  (H i ll  &  R o b e r ts o n  

1 9 8 8 ). W e  o b s e rv e d  u n u s u a lly  lo w  m o r ta l i ty  d u e  to  

p r e d a t io n  o f  b o th  w ild  a n d  h a n d - r e a re d  a d u l t  f e m a le s  

c o m p a r e d  to  o th e rw is e  s im ila r  s tu d ie s  o f  b r e e d in g  s u c 

c e s s  in  p h e a s a n ts  (B r it ta s  e t  a l. 1 9 9 2 , L ie f  1 9 9 4 , H ill  &  

R o b e r t s o n  1 9 8 8 , S a g e  e t  a l. 2 0 0 1 ) . T h is  lo w  p r e d a t io n  

ra te  o f  in c u b a t in g  h e n s  in  p a r tic u la r ,  m a y  b e  th e  r e a s o n  

w h y  a b a n d o n m e n t o f  n e s ts  w as  rev e a le d  fo r  th e  f irs t tim e  

in  o u r  s tu d y  a s  a  s ig n ific a n t ac tiv ity  o f  th e  g ro u p  o f  h an d - 

r e a re d  p h e a s a n ts .

W h i le  n e s t  s e a r c h in g  a n d  r a d io - ta g g in g  h a v e  b e e n  

fo u n d  to  in f lu e n c e  s u rv iv a l a n d  p r o d u c tiv i ty  in  g a m e 

b ird s  (e .g . B ro , C lo b e r t &  R e itz  1999, R o b e rtso n  19 91a), 

in  a  c o m p a ra tiv e  s tu d y  s u c h  a s  o u rs , b o th  g ro u p s  w o u ld  

b e  e q u a lly  a ffe c ted . A lso , b e c a u s e  a g e  m a y  a f fe c t b re e d 

in g  s u c c e s s  in  g a m e b ird s  (W o o d b u m  1 9 9 9 ), w e  a im e d  

to  c o m p a re  s im ila r ag ed , i.e. ju v e n ile , p h easan ts . O u r  an a l 

y s is  o f  p r o x im a l  f e a th e r s  s u g g e s ts ,  h o w e v e r ,  th a t  a
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s m a ll  p r o p o r t io n  o f  o u r  w ild  b ird s  m ig h t  n o t h a v e  b e e n  

ju v e n ile s . T h is  c o u ld  n o t a c c o u n t fo r  o u r  f in d in g s  th o u g h , 

a s  a b a n d o n m e n t  w a s  s till c o m p a ra t iv e ly  r a re  a m o n g s t  

th e  r e m a in in g  m a jo r i ty  o f  ju v e n i le  w ild  b ird s .

It h as  b e e n  su g g ested  th a t o v e r  severa l d ecad es  th e  rea r 

in g  p ro c e s s  i t s e l f  m a y  h a v e  p r o d u c e d  a  g e n e t ic a l ly  d i f 

f e r e n t  b ird ,  a n d  th a t  th is  m a y  c a u s e  b e h a v io u ra l  d if f e r 

e n c e s  o f  th e  k in d  w e  o b s e rv e d  (R o b e r ts o n  1 9 9 1 b ). O n e  

s tu d y  d id  c o m p a re  b re e d in g  in  tw o  g ro u p s  o f  p h e a sa n ts , 

b o th  o f  w h ic h  w e re  h a n d - r e a re d  in  th e  n o rm a l w ay , b u t 

o n e  o f  w h ic h  d e s c e n d e d  f ro m  lo n g - te rm  w ild  s to c k s  

w h ile  th e  o th e r  d e s c e n d e d  f ro m  a  lo n g - te rm  g a m e  f a rm  

s to c k  (S a g e  e t  a l. 2 0 0 1 ) . T h is  g e n e tic  d if fe re n c e  c a u s e d  

d if fe re n c e s  in  s u b tle  a s p e c ts  o f  th e  b i r d s ’ b e h a v io u r , fo r  

e x a m p le ,  th e ir  r e s p o n s e  to  a  d is tu rb a n c e  a n d  c h o ic e  o f  

n e s t  h a b i ta t .  S u rv iv a l, h o w e v e r , w a s  th e  s a m e  f o r  e a c h  

g ro u p  o v e r  a n y  p e r io d , a n d  th e re  w a s  n o  d if fe r e n c e  in  

n e s t  o u tc o m e  a l th o u g h  as  in d ic a te d , u n lik e  in  o u r  s tudy , 

lo s s e s  o f  in c u b a t in g  fe m a le s  to  p r e d a to r s  w e re  h ig h .

A n o th e r  p o s s ib le  e x p la n a t io n  f o r  o u r  f in d in g s  m a y  

b e  r e la te d  to  d ie t .  D u e  to  th e  a v a i la b i l i ty  o f  c e r e a l  

g r a in  ad libitum  d u r in g  th e  r e a r in g  a n d  r e le a s in g  p r o 

c e s s ,  h a n d - r e a r e d  a n d  fe d  ju v e n i l e  g a m e b ir d s  h a v e  

le s s  w e ll  d e v e lo p e d  d ig e s tiv e  tra c ts  th a n  w ild  o n e s  (P u 

ta a la  &  H is s a  1 9 9 5 ). I t  is  l ik e ly  th a t  th e s e  d if f e r e n c e s  

w o u ld  p e rs is t in  ad u lt b ird s , a s  o th e r  m o rp h o lo g ic a l c h a r 

a c te r is t ic s  d id  in  th e  s tu d y  o f  O h ls s o n  &  S m ith  (2 0 0 1 ). 

A s  a  c o n s e q u e n c e ,  h a n d - r e a r e d  f e m a le s  m ig h t  b e  le s s  

e f f ic ie n t a t d ig e s t in g  a n d  a s s im ila t in g  th e ir  d ie t  o f  w ild  

s e e d s  a n d  s h o o ts  ( D r a y c o tt ,  B u t le r  &  C a rro l l  2 0 0 0 , 

S c h u lz e ,  F e h lb e rg  &  P o h lm e y e r  1 9 9 4 ). H a n d - re a r e d  

p h e a s a n ts  m a y  a l s o  h a v e  p o o r ly  d e v e lo p e d  f e e d in g  

b e h a v io u r .  I t  h a s  b e e n  s h o w n , f o r  e x a m p le ,  th a t  p r e d a 

to r  e v a s io n  r e s p o n s e s  a re  r e d u c e d  in  p h e a s a n ts  r e a re d  

w i th o u t  th e  p r e s e n c e  o f  a d u l t  b ir d s  (D o w e ll  19 9 0 ).

G iv e n  p o o r  p h y s io lo g ic a l  a n d  p o s s ib ly  b e h a v io u r a l  

a d a p tio n  to  a  w ild  d ie t ,  i t  is  l ik e ly  th a t  h a n d - r e a r e d  f e 

m a le  p h e a s a n ts  th a t  su rv iv e  th e  s h o o tin g  s e a so n  w ill b e  

e sp ec ia lly  v u ln e rab le  to  p o o r  n u tr itio n  as  th ey  try  to  a c c u 

m u la te  r e s e rv e s  f o r  e g g - la y in g  a n d  in c u b a tio n  (B e e r  

1988). B r ite n b a c h  &  M e y e r  (1 9 5 9 )  fo u n d  th a t p h e a sa n ts  

c a n  lo s e  8 0 %  o f  th e i r  b o d y  fa t  d u r in g  a  2 5 - d a y  in c u b a 

t io n ,  w h ile  R o b e r t s o n  ( 1 9 9 4 )  s u g g e s te d  th a t  r e a re d  

b ird s  w ill lo s e  a r o u n d  tw ic e  a s  m u c h  to ta l b o d y  m a s s  

a s  w ild  b ird s .  R e c e n tly , D ra y c o t t ,  P a r is h ,  W o o d b u rn  &  

C a r ro l l  (2 0 0 2 )  r e p o r te d  th a t  h a n d - r e a re d  p h e a s a n ts  in 

th e  U K , th a t w e re  n o t fe d  d u r in g  th e  sp rin g , h a d  re d u c e d  

p r e - in c u b a t io n  f a t  r e s e rv e s  c o m p a r e d  to  w ild  b ird s .  

T h e y  a n d  H o o d le ss  e t al. (1 9 9 9 ) a lso  fo u n d  th a t p ro v id in g  

g ra in  to  h a n d - r e a re d  p h e a s a n ts  in  s p r in g  v ia  f e e d  h o p 

p e rs  d id  im p ro v e  a sp e c ts  o f  th e ir  b re e d in g  p e rfo rm a n c e .

In  a  s tu d y  o f  d a i ly  n e s t  a t te n d a n c e  b y  p h e a s a n ts  d u r 

in g  e g g  la y in g , b ird s  in  p o o re r  c o n d itio n  s p e n t le ss  t im e  

o n  th e  n e s t (P e rs so n  &  G ö ran sso n  1999). T h o u g h  w e  d id  

n o t  s tu d y  th e  r e la t io n s h ip  b e tw e e n  th e  c o n d i t io n  o f  in 

c u b a t in g  fe m a le s  a n d  n e s t  o u tc o m e , w e  n o te d  th a t  th e  

f iv e  p h e a s a n ts  th a t  h a d  le f t  th e ir  n e s ts  a n d  w e re  fo u n d  

d e a d  s h o r t ly  a f te rw a rd s  w e re  a ll f ro m  th e  h a n d - r e a re d  

g ro u p , a n d  w e re  a ll e m a c ia te d . T h e re fo re , i t  is  p la u s ib le  

th a t an  in a b ility  to  a c c u m u la te  su ff ic ie n t re se rv e s  fo r  th e  

in c u b a t io n  p e r io d  c a u s e d  th e  p o o r  h a tc h in g  in  h a n d -  

re a re d  p h e a sa n ts  in  o u r  s tudy . T e s tin g  o f  th is  h y p o th e s is  

s h o u ld  b e  th e  a im  o f  f u r th e r  w o rk  in  th is  a re a .
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y sis.
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