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Fig. 2.    Environmental impacts radar chart of organic (1-5) and conventional farms (6-10). 
Organic farms (left part of the chart) show clearly inferior environmental impacts compared to their conventional counterparts 

(right part of the chart).
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Development of Organic Rice Paddy Cultivation Techniques Using 
Paddy Field Ecosystems

― Effects of Cover Crop and Puddling on Weeds and Paddy Rice ―
Naomi ASAGI, Takatoki KAKU, Koki MUTO, Jun SUGAI,  

Naoya TAKASHIMA and Masakazu KOMATSUZAKI

The Collage of Agriculture, Ibaraki University

As global warming and other changes in the environment become more apparent, it is desirable to establish organic farming 
techniques without chemical fertilizers or pesticides to contribute to the reduction of greenhouse gas emissions. To reduce the 
application of chemical fertilizers and pesticides, it is necessary to understand their ecological characteristics by observing rice and 
weed in organic paddy field. Therefore, we conducted an organic paddy field experiment using Italian ryegrass as a cover crop to 
evaluate the effects of cover crop and weeder use on weed and rice growth (the field experiment), and to determine the effects of 
cover crop and puddling on weed establishment (the pot experiment). 

Field experiment: We have conducted field experiment in the organic paddy field in Center for International Field Agriculture 
Research & Education, Ibaraki University (36.032342, 140.211115, field area: 50 m×72 m) since 2019. Two treatments were 
established, treatment with cover crop (CC), and treatment without cover crop, fallow (FA). Italian ryegrass (sown in November and 
harvested in April) as cover crop was used. Puddling was conducted 3 times before transplanting paddy rice. Rice, Koshihikari was 
transplanted in late May to early June. The number of weeds, their dry weight and rice yield were measured. Pot experiment: Pots 
(1/10000a) were filled with CC and FA soil, respectively. For puddling, soil and water in the pots were mixed with a spatula after 
flooding. To investigate the effects of CC application and puddling (1 to 3 times) on weed development, the number of weeds and 
their dry weight were measured.

In the field experiment in 2020, weeds had lower grass height and smaller leaf blades in organic paddy fields than in conventional 
paddy fields. In both 2021 and 2022, weeds tended to be suppressed in the CC treatment, compared to the FA in organic paddy field. 
Even without a weeder, rice yield was similar to those obtained with a weeder. In the pot experiment, the number of weeds decreased 
as the number of puddling times increased. The reduction rate of weed number was particularly higher in the CC treatment.　

From these findings, the combination of cover crop and multiple puddling has the potential to suppress weed development even 
when weeders are not used. In the future, it is necessary to clarify the details of the factors that suppress weed development. Detailed 
observation and investigation of weeds and rice growth under organic cultivation management are expected to be important roles in 
establishing a new organic cultivation system.
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Field Experiment of Organic Rice Farming in Field Science Center, 
Tohoku University over Ten Years

Ryosuke TAJIMA1, Takumi HASEGAWA1, Naoto NEMOTO2, Fumihiko SAKURADA3, Kazunori AKITA4,  

Toru UNO1, Kazumi SUZUKI1, Ito TOYOAKI5, Masanori SAITO6 and Mizuhiko NISHIDA1

1Tohoku University 
2Fukushima Prefecture 

3Miyagi Prefecture 
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5Niigata Agro-Food University 
6Iwate University

Organic rice farming has been known as one of conservation rice farming methods, and it has the potential that the area will 
expand rapidly in near future. However, few studies have investigated the characteristics of organic rice farming on the field scale, 
especially in comparison with conventional rice farming over a long period. We, Field Science Center of Tohoku University, set up 
the organic paddy fields in 2008 and have conducted many studies in the field until now. In the field experiments, several paddy fields 
were divided into conventional and organic rice farming to conduct statically valid trials. Therefore, we could statistically compare 
organic rice farming with conventional rice farming. In addition, the field experiments have been ongoing for over ten years. In this 
presentation, we will introduce the research conducted in these paddy fields.

Keywords: organic rice farming, conventional farming field experiment
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The Revival of Sustainable (Upland) Rice Cultivation in Reunion 
Island (France, Indian Ocean)

Jean-Marc BARBIER

Reunion Rice Association

Reunion Island is a small semi-tropical volcanic island (2512 km2, 860 000 inhabitants) situated in the west of the Indian ocean, 
in the south hemisphere (latitude 55°30 east, longitude 21° south). The neighboring countries are Mauritius (170 km) and Madagascar 
(680 km). It is a French overseas territory. The island is very mountainous and very sharply sloped. The major part of the population 
is concentrated in the coastal fringe accounting for approximately one third of the total island surface area; consequently population 
density is very high. Agriculture is an important economic sector. Agricultural land covers 20% (40 000 ha) of the island surface area 
and agricultural products constitute the first exportation item. Sugar cane (for exportation of sugar) is the main crop, covering about 
two-thirds of the cultivated area. The production of tropical fruits, aromatic and medicinal plants (mango, pineapple, vanilla…) and 
vegetables (temperate and tropical types) is a very dynamic sector oriented towards the domestic trade and it is the most concerned 
by organic agriculture development. Livestock farming is the third important sector (cattle, pigs, poultry, beekeeping). Organic 
agriculture is constantly increasing since the beginning of the century; nowadays it amounts to 400 farms and 1900 ha (about 5% of 
the total cultivated land). 

The cultivation of cereals is very sparse in Reunion Island (small quantity of maize). Tubers (potato, sweet potato, yam, taro, 
cassava…) are much more grown. Yet, rice and bread are staple foodstuffs. Rice is almost consumed every day and it is unmissable 
in the local gastronomy. On average, rice consumption in Reunion island approximates 65 kg/inhabitant/year. As a consequence, 
rice is dramatically imported, from India, China, Thailand and Madagascar (Reunion Island imports 43 000 t of rice per year). 
Reunion Island is highly dependent on outside for a lot of goods (including energy) and services (and strongly linked to the European 
community for a lot of regulation policies and subsidies). Today, due to recent crisis (Covid, Ukraine-Russia war), people from 
Reunion faced numerous problems of supply of provisions. This new situation drove them to raise awareness of the island self-
sufficiency, especially for food.  

Looking in the past, one may observe that rice had been planted since the early colonial settlement establishments (end of the 17th 
century). During the slavery period (18th-19th century), besides working in the commercial plantations (firstly coffee, cotton, spices 
and tinctorial plants and later on sugar cane), slaves (coming from west and east Africa, Madagascar and India) also managed fields 
of cereals and tubers and raised animals to (i) contribute to the food supply of the numerous people living in the plantation and (ii) 
resupply the boats making stopovers at Reunion island. If maize and cassava were the main planted species, upland rice was also 
cultivated. This organization disappeared with the generalization of the sugar cane agrarian system in the middle of the 19th century, 
the abolition of slavery and the economic modernization of the island in the middle of the twentieth century. Rice disappeared 
completely. Nonetheless, in the 1980s, a group of farmers (around 50) intended to revive rice cultivation throughout the island. 
Rice fields were created, and machines were imported in order to be able to husk the paddy. The main motivation was to gain more 
independence in the agricultural sector. This experience failed because of various technical, commercial and political problems. 

In 2019, an association of farmers (RRA: Reunion Rice Association) initiated a new revival project. Its ambition was to develop 
small scale sustainable (without chemicals) upland rice cropping systems, targeting local distribution networks for selling. For 
the promoters, it was essential that the nourishment of the population, even if it would be in small proportion, not be based only 
on imported food: “the landscape must reflect the content of the dishes”. The project has three main objectives: (i) to recover the 
knowledge and the know-how to master upland rice cultivation and transformation under the Reunion island conditions, (ⅱ) to set 
up agro-ecological management practices (no chemicals), ensuring no impact on the environment and a safe product for consumers 
(ⅲ) to reconnect people with the plant they consume the most, the population being ignorant of what rice is. In case of an acute food 
crisis, Reunion island should be able to spread out rice seeds and know-how to grow it.  

The starting point was the re-discovering of the rice variety planted during the 1980s (“early Dourado”, originated from Brazil) and 
known to be adapted to Reunion ecological condition. Starting with a handful of seeds, RRA undertook a seed multiplication program. 
The next year (2020) started the experimental phase aiming at defining the best management practices (soil preparation, dates, density 
and mode of sowing, fertilization, hand weeding, irrigation, struggle against birds, straw management, crop rotations…). Very rapidly 
neighboring farmers were encouraged to join the project, cultivating for their own and with the help of the RRA association, a rice 
field inside their farm. At the same time, the RRA association took advantage of local public and private funds; they allowed: (i) to 
run the association, to boost the participation of farmers, to train them and to organize experiences exchange between them, (ii) to 
buy equipment for the transformation of the paddy rice, (iii) to realize educational actions oriented towards the general public and 
the young schoolchild and (iv) to promote the product and its origin on the whole island through different events (marketplaces, trade 
fairs…).

The poster will present the main field crop management practices: small fields of 250 m2 protected against birds with nets (birds 
eat the seeds after sowing and the grain after flowering), dry seeding in rows, irrigation with sprinklers, organic fertilization, hand-
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weeding and hand-harvesting. At that point, rice is considered as an alternative cereal specie to enrich crop rotations of market 
gardeners. Besides of the birds, the main constraints are storms and cyclones (rice is grown in summer during the wet season) that 
make rice plants to lodge and call for the use of short straw varieties.              

In 2023, six farmers and several private individuals (non-farmers) have cultivated rice on their land; nearly 800 kg of paddy rice 
are expected, sold at a unit price of 15 €/kg (they are sold in small packets of 350g corresponding to the rice needed for one dish for 
4 persons). At that time, there is a high demand for locally produced rice and the market is very far to be saturated. The “Dourado” 
variety is expected to yield 3 tons/ha in favorable conditions. 31 farmers have been trained in 2022-23 and are waiting for the next 
season to sow rice.

First results, obtained in very few years are very promising. Nonetheless, a lot of challenges remain: (i) to train more farmers (ii) 
to extend the field size and to develop an adapted mechanization (iii) to continue the search for better management practices (seeding, 
organic fertilization, straw use and inter-cropping) (iv) to convince restaurant chef to cook and promote the Reunion rice and make 
individuals use it at least once a month.   

 
Keywords: upland rice, small scale farming, self-sufficiency, empowerment, collective action.
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Success Story of Equipping Stake Holders of Naturally Organic 
Saline Prone Sea Coastal Wetland Ecosystem of Kerala Through 

Research and Development Interventions

Vanaja TALIYIL

Regional Agricultural Research Station, Pilicode of, Kerala Agricultural University

Coastal wetlands of North Kerala, which is popularly known as Kaipad, has peculiar ecosystem with respect to soil fertility, 
biodiversity, biotic and abiotic stress tolerance systems. It is a saline prone and naturally organic rice production tract falling in 
Kozhikode, Kannur and Kasaragod districts of Kerala state in 3808 hectors. The Kaipad system is critical to smallholder farmers in 
the highly populated coastal region of North Kerala where traditional methods of agriculture and fishery are prevalent. The Kaipad 
system of rice cultivation is an integrated organic farming system in which rice cultivation and aquaculture go together in coastal 
brackish water marshes which is rich in organic matter. The network of backwaters and estuaries serves as an inlet of sea water 
and causes salinity in the area. This ecosystem is rich in biodiversity with respect to flora and fauna. Mangroves which are seen on 
the fringes of back waters and estuaries are characteristic feature of Kaipad tracts. Mangroves provide breeding sites for fishes and 
prawn, and bind toxic chemicals and pollutants. Mangrove forests are valued for fish, shellfish, livestock fodder, fuel and building 
materials, local medicine, honey and bees wax, chemicals or tanning leather, timber and wood.

Rice farming is unique in the Kaipad paddy tracks because the lands are regularly flooded by sea water. Single-crop of rice is 
cultivated by small farmers in the low to medium saline phase of the monsoon based production cycle. During March and April each 
year, farmers prepare small mounds of 2-3 feet high in the field. Paddy is sown when the early monsoon showers of May wash away 
some of the salt in the top layers of the soil. After sufficient growth of seedlings, the mounds are dismantled and seedlings in clefts 
are dispersed around the flattened mounds when the southwest monsoon is active. Farming in the Kaipad system is purely in a natural 
way relying only on the monsoon and the sea tides. Neither chemical fertilizers nor plant protection chemicals are used. After planting 
the rice seedlings, there is no need of any cultural operations until harvest.

Out of more than 3808 hectors of total Kaipad fields at present available, 70-80% of the traditional Kaipad fields are left fallow 
without cultivation. Once a field becomes fallow, the mangroves confined on fringes of Kaipad intrude in rice tract and make it 
permanently unfit for cultivation. If the menace of keeping Kaipad fallow continues, it will result in the tragedy of loss of a precious 
ecosystem, which should not be allowed at any cost. The rice produce obtained from Kaipad is purely organic. Hence there is great 
potential for marketing organic rice in the domestic market as well as in the international market. As the farmers of this area are small 
and marginal farmers, there was limitation in exploiting the potential of this naturally blessed tract.

Due to sustained intervention of Kerala Agricultural University of India through various research and development projects for a 
period of 22 years, this tract is now having five saline tolerant high yielding organic varieties christened as ‘Ezhome -1’, ‘Ezhome -2’, 
‘Ezhome -3’, ‘Ezhome -4’, and ‘Mithila’ which are the first of its kind. Stake holders’ society was formed in 2010 and named ‘Malabar 
Kaipad Farmers’ Society’ with a jurisdiction over three districts where Kaipad exists, namely Kannur, Kasaragod and Kozhikode. 
Thereafter, in 2014, Geographical Indication tag for the unique nutritionally rich Kaipad rice was approved. Later, the stake holders’ 
society was strengthened with the establishment of Kaipad agency, KADS at the government level and restructuring the society with 
a strong network system of four independent regional societies in each district and 52 panchayath level samithies. Non mechanization 
of this marshy tract was another menace which was achieved partially. Kaipad rice production, processing and marketing centre was 
established to standardize four value-added products from GI tagged Kaipad rice and start domestic and export marketing through the 
stakeholders’ society. Marketing through Amazon has also been materialised recently. The stake holders’ society has recently become 
a farmer producer company. A research and development centre for organic wetland ecosystem is in the pipeline. 
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