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INTRODUCTION

The rate of destruction and degradation of inland freshwater 
wetlands in Australia in recent times has been exceptionally 
high. It has been estimated, for example, that approximately 
half of the inland wetland area of New South Wales was lost 
between the 1960s and 1990s. Many smaller wetlands have 
disappeared but also the frequency, extent and duration of 
flooding of remaining floodplain wetlands have been reduced 
(Kingsford 2000, Kingsford & Johnson 1998). Many waders, 
including both resident and migratory species rely either 
mainly or partly on inland wetlands as feeding or breeding 
habitats (Taylor 2003). They particularly rely on areas of 
shallow water that are provided by temporary floodplain 
wetlands, and that are extensive enough to last the duration 
of the breeding seasons for resident species and of the non-
breeding seasons for northern hemisphere migrants. The 
effects of such extensive habitat loss has been associated 
with long-term population reductions in more conspicuous 
waterbird species, such as egrets (Kingsford & Johnson 1998, 
Kingsford & Thomas 1995, Leslie 2001) and there is evidence 
that some waders may also have been adversely affected in 
south-east Australia (Nebel et al. 2008). 

The main cause of wetland loss is redirection of water for 
agricultural use, including irrigated pastures, and crops such 
as rice, cotton, grape vines and orchards. Approximately 80% 
of the mean annual discharge of the River Murray is diverted 
in this way (Close 1990, Crabb 1997). Irrigated rice fields are 
used as feeding habitat by a wide range of waterbirds, includ-
ing waders, in many parts of the world (Blanco et al. 2006, 
Elphick & Oring 1998, Fasola & Ruiz 1996, Richardson et al. 

2001, Taylor & Schultz 2006, Tourenq et al. 2001). Around 
the Camargue, in southern France, 11 species of waders were 
recorded in rice fields but their densities were always only a 
small fraction of those recorded on adjacent natural wetlands 
(Tourenq et al. 2001). This suggests that rice fields may not 
be an adequate substitute for natural wetlands.

The aim of this study was to discover which species of 
waders use rice fields in the main rice growing area of Austra-
lia, to determine their densities and seasonal patterns of use, 
and to gain some preliminary ideas of the factors that might 
determine the relative suitability of individual rice fields. 
Densities feeding on rice fields were compared with those on 
a nearby natural temporary wetland, Fivebough Swamp.

RICE PRODUCTION IN AUSTRALIA 

Ninety five percent of the total current rice production in 
Australia, amounting to110,000 ha annually is in the Riverine 
Plains, part of the Murray–Darling Basin (Fig.1). All rice is 
grown under irrigation and two areas, the Murrumbidgee 
Irrigation Area and the Coleambally Irrigation Area, are 
particularly important with 20% and 30% of the landscape 
in the former and latter respectively under rice production 
(Humphreys et al. 1994). Three sowing methods are used; 
aerial, combine and direct sowing, also referred to as sod sow-
ing. Aerial sowing involves distributing pre-germinated seed 
from aircraft onto flooded fields and accounts for about 85% 
of the total rice area (Currey 1984). In combine sowing seed is 
planted into a pre-prepared fine, level seed bed and accounts 
for only 5% of the total. Direct sowing, which accounts for 
the remaining 10% of the crop, involves drilling seed directly 
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Irrigated rice fields occupy an average area of 110,000 ha annually in Australia, mainly in the catchments of the 
Murrumbidgee, Lachlan and Murray Rivers. Water abstraction for this and other forms of irrigated agriculture 
has greatly reduced the area of natural inland wetlands throughout the Murray–Darling Basin since the 1960s. 
Inland wetlands are important habitats for large numbers of resident and migratory waders. We assessed the 
significance of rice fields as an alternative habitat for waders in an area around Fivebough Swamp, southern 
New South Wales. Rice fields were used regularly by five species for feeding and only during the first four 
to six weeks following initial flooding of the fields in spring (October and November). Thereafter, increasing 
water depths in the fields as the crops grew precluded their use by waders. Densities of birds were highest in 
organically grown crops in which the lack of pesticide application was associated with substantially higher 
densities of aquatic invertebrates than in conventional crops. By comparison, eight species fed regularly on 
Fivebough Swamp, a natural seasonally temporary wetland between July and January, about five months longer 
than in rice fields. The mean densities of waders on rice fields were extremely low compared to those on the 
natural wetland. There was no evidence that any waders attempted to breed in or around rice fields whereas 
three species bred on the wetland. It is concluded that rice fields are not an adequate alternative habitat and do 
not substitute for the loss of natural wetlands.


