
China is the world’s largest rice producer in terms of
harvest and the second largest in terms of acreage
sown; 93% of China’s rice is irrigated. In 2008,
Chinese farmers harvested 193 million tonnes of rice
from over 28 million hectares (IRRI 2009). China’s
high proportion of irrigated rice acreage means that
many of the country’s rice fields are suitable habitat
for domesticated ducks and fish species.
Traditionally, farmers have cared for these species
together, in systems called ‘rice-duck’ and ‘rice-fish-
duck’.

Recent studies indicate benefits of using biodiverse methods in rice
farming in China. These include greater yields, pest and weed control,
disease resistance, increased nitrogen efficiency and reduced output
of greenhouse gases. The studies demonstrate distinct advantages of
diverse systems over monocultures and are an example of how
traditional knowledge fused with modern science solves problems
without genetic engineering.

The rice-duck and rice-fish-duck systems:
controlling weeds, pests and disease
In the systems, ducklings and/or fish are released in flooded rice fields,
growing alongside the rice plants and eventually providing a source of
food. Ducks eat many broadleaf weeds of rice and, through their
walking and swimming, reduce germination of weed seeds (Zhang,
2009). Over four year, ducks were found to control 99% of rice field
weeds (Ju 2008). Ducks also eat insects including the rice planthopper
pest. By controlling pest and weed populations, the ducks reduce the
incidence of rice diseases including sheath blight and stripe (Ju 2008,
Ahmed 2004).

Other agronomic and ecological benefits of the rice-duck and rice-fish-
duck systems are coming to be understood and characterised by
scientists, whose studies are demonstrating that these diverse farming
systems present distinct agricultural advantages over rice
monoculture.

Less need for chemical fertiliser with rice-duck
and rice-fish-duck systems
One problem in paddy rice is retaining nitrogen in the soil. Applied
nitrogen ‘leaks’ from flooded rice through leaching and chemical
processes. This can result in comparatively heavy use of fertilisers to
maintain crop yields, which raises farm costs and can increase
downstream nitrogen pollution. It has been found, however, that the
presence of fish and ducks in rice paddies reduces overall nitrogen
leakage by 5-7% over rice cultivated alone (Li 2008). This increased
nitrogen efficiency can benefit farmers and the environment through
reduced input costs and improved water quality.

Making rice cultivation more climate-friendly
Compared to rice monoculture, the rice-duck and rice-fish-duck
systems have also been found to increase carbon dioxide uptake and
to reduce emission of the greenhouse gas methane (CH4) (Yuan 2008).

Yunnan rice model: more varieties means less
disease and higher yields
Another recently popularised technique, the Yunnan rice model, has
reduced disease losses through the intercropping of diverse rice
varieties in the same field. The technique is effective at reducing loss
from rice blast disease, a particularly destructive fungus that causes
damage on panicles (and leaves), killing them before rice grains form.

To fend off rice blast, farmers in China’s Yunnan Province cooperated
with scientists to develop a system of growing diverse rice varieties
together. By increasing the diversity of cultivars, losses from rice blast
have been reduced, improving yields by as much as 89% in
comparison to single variety monoculture. At the same time as
reducing disease losses, the farmers have conserved the genetic
diversity of local rice types and reduced their use of fungicides (Zhu
2000, 2003).

The Yunnan rice model has proven so popular among farmers that by
2004 it had been adopted on more than 2,000,000 hectares in China
(Xinhua, 2006).
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Benefits of diversity
in rice farming

Table (Adapted from Yuan 2008, figures are the calculated
mean in milligrams per square meter-hour (mg/m2 h).)

System Carbon benefit Reduced methane output
CO2 Uptake CH4 Output

Rice 402.70 12.56
Rice-Duck 527.40 9.95
Rice-Fish-Duck 557.39 8.52
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image Hani women at their
rice paddy carrying ducks,
Lao Bo Village, Yunnan
Province, China. Biodiverse
methods of farming, such as
'rice-duck' farming, include
a number of benefits not
present in GE
monocultures.
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