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Table 1. Grass species supporting the nests.

ooo oo
oo Species Colonial nests Solitary nests

'91 '92 '93 '91 '92 '93
oo Phragmites communis 2 1 1 8 7 7
oooog Typha angustata 8 19 13
ooooo Scirpus fluviatilis 1 1
oo Miscanthus sacchariflorus 2
ooo Scirpus lacustris 1 * 3
gooood Zizania latifolia + P. c. 1
goooooo P.c.+ T.a. 1
goooooooono T.a+S.f 1

*Oooobooooboobooooooooboooooo

0. 00o00obooboobobobobobog.
Table 2. Difference of predation rates between colonial and solitary nests.

% Predation (n)

1991 1992 1993
Colonial 18.2 (11) 38.1 (21) 7.7 (13)
Solitary 92.9 (14) 75.0 (8) 40.0 (10)
p* 0.00024 0.086 0.089

* Fisher's exact probability test
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O0.000000000o.
Table 3. Difference of nest heights between unpredated nests and those predated.

0 0O Nest height (X+ SD, cm)

[J [0 0 0 Unpredated [J [ 0 O Predated p*
1991 72.2+19.5 99.9+27.0 P <0.05
1992 67.7+11.8 81.4+284 NS
1993 76.5+19.3 68.8 +18.7 NS

*Mann-Whitney's U-test

go.goooooocooooo.
Table 4. Comparison of water depth below the nests between unpredated nests and those predated.

000000 Water depth (X+ SD, cm)

0 0 00O Unpredated 000 00O Predated p*
1991 21.2+8.9 9.0+8.6 P <0.01
1992 26.2+5.1 13.9+118 P <0.001
1993 28.2+10.7 20.8 +18.9 NS

* Mann-Whitney's U-test.
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O0.000000000O.
Table 5. Comparison of predation rates between domed nests and open ones.

0000 % Predation (n)

0 0 OO Domed nests 0000 Open nests p*
1992 35.0 (20) 77.8 (9) P =0.005
1993 12.5 (16) 40.0 (7) NS

* Fisher's exact test.
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Fig. 1. Seasonal change of percentages of predation. Percentages are calculated on the nests predated
per 10 days. An arrow shows the time of artificial drainage of the study area by which the water
depth was lowered.

0 o000oooooooooooooboooooooooooboooooooooboOon
go1e9101920 000000 ooooooooooboobobobooooooonog
O0OMann-Whitney OUO O M O000O0O0O0OCOO0ODOOOOCOO0ODOOOOOCOODOOO
goooooobgo
gboboboooobobobobobooobooboboboboboobobobo
o0oo0o0o0oo0oo0oOoOooOooOooDOOooOoDOobOOobOOoDoDOobOoOOoboOonD  callinula
chloropus 000000000 OOODOOODOOODOOOOOOOOOOOOOOOOOO
oboooobooboobooboboesuogboooobobobooooboboogo
19200 0000000000000 CC00000DOOCO0000ODOFRsherdn
gbooopP<o0IOOOD0OO0O0OODOD0ODO Corvuscoronel 00O OODOOODOOO
gbobobooooboobobobooooooboboboboooboboboboboo
00000019200 00000 Nycticoraxnycticorax 00D DOOOOO0O0ODOOOOOO



60

goooboboobobooboobobobooboboobobooboboobobo
gobooobooobooobobooboooobooboobbooboboooboobobooboo
gobooooogbobobobooooobobobobuoobooboboboboobooo
gboboooooboboboboooobobobobooooboboboboooo
gboooboooboobobooboobobooobom

gogd

gobooobooooboooboobooboobooobooboobbooboboooboobbooboo
goboooooobobobobooooobobobobooboboboboobooobo
gboboooooboboboboobooboboboboooboboboboboooa
gobobooooobgoooooobooooboboooobobooooboDboobo
gooboooobobdooobboooobbuooobbbooobbbooobbooo
OO0OPicmanetal. 19930 00 000000COCO0O000O00OO0ODOOOOOOOOOOOOO
goboooooboobooooboooboobooboboooboobooboobooboboooo
gooboboboboooboooooboboboooobobobobooboobobobo
gobooooooooboboooobooo1eeiooooooooooobooobooon
gboooboooboboboobooboobooboboobooboobooboOoOreeonoogn
gobooboobooooooboooboobooboooboooobooobobobooo
gbooooooboboboooobobobobobooboboboboooobo
ooooobooboobooobobooobooboobooobooobooobboobooo
gobooboobooboooobooobooboobooooboooobooobobooobooo
gooooooobobobuooooboboboboboooboboboboooobo
ood

gobooooboooooobooboooboooboobboboboooboobooobo
gooooooobobobooooobobobobobooboboboboooobo
OO000000OCOO00000O0OCOO0000D0ODOOHancock & KushlanD19840 0000
gbgo1eouogoooooooobooooooboooooooboobooooboooo
googboboboobooooobobobuoobobobobobooobobobobo
gooogboboboboboobobobobobooobooboboboboobobo
goooobooooooboooooboobooobooboobooobboooboobooo
0000000000000 00000000D0D0O000D00O0OOHancock & Kushlan19840
gobooobeodoooooooooobooobobooooooooooboooogon
gbooooooboobooboobooboobooobooboobooboOoDbo

goboobooboooboooobooobooboboobooboobbobobooobo
gogoooboobobobooooboboboooooboobobobooooboboba
gboobobooeeiodb sbogoobobooooboboooooboooobooo



61

00.0000000000000000DO00L0oOO0oooDOoO.
Table 6. Comparison of some characteristics of habitats between colonial and solitary nes

oood ogooo

Solitary nesting Colonial nesting
oooo ooooooo gooooooooo
Habitat Reed bed (marsh) Cattail (swamp)
goono oo ogd
Nest heights High Low
oo oo od
Water depth Shallow Deep
gooo oo od
% predation High Low
gooooooooo ood oad
Risk of flooding Low High
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Nest site preference and coloniality in the Yellow Bittern Ixobrychus sinensis

Keisuke Ueda
Laboratory of Biology, Rikkyo University, Nishi-ikebukuro 3-chome, Tokyo 171, Japan

The Yellow Bittern Ixobrychus sinensis is a summer resident in Japan. It arrives in late May,
inhabiting cattail swamps and reed beds. | studied a small population (ca. 50 to 60 birds) in
Akigase paddy field (ca. 50 ha), in Saitama, Japan, for three seasons, 1991-1993. In the study
population, each male held a small territory around the nest. Part of the population nested
colonially in the cattail swamp. Predation occurred in solitary nests significantly more
frequently than in colonial nests. The most important predator in this area was the weasel.
Bittern nests were constructed at less than 1 m above water level in reeds or in cattails.
Lower nests seemed to be more vulnerable to terrestrial predators, e.g. weasels and snakes.
However there was no clear effects of nest height, except in 1991. A dome is woven from
blades of living grass that extend over the nest, thus concealing the eggs from aerial
predators, e.g. crows or Night Herons. Nests without roofs were more vulnerable to
predators in 1992, but this was not significant in 1993. This study demonstrated that water
depth played an important role in influencing nest predation patterns in the study area. In
1991 and 1992, nests constructed in shallow water were predated intensely. In 1993, rainfall
was exceptionally high. Only a small number of nests were predated in that year, and there
was no significant difference in water depth between successful and failed nests. Colonial
nesting in the Yellow Bittern is induced by habitat heterogeneity, and a shortage of safe
sites for nesting. It appears to be a response to predator avoidance. However, social factors
may be important in determining whether individuals nest colonially or solitarily.

Key words: Yellow Bittern, Ixobrychus sinensis, colony, breeding success, predation, domed nest



