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NUFFIELD FARMING SCHOLARSHIP 2000 (TOUR 2001) 
RUSSELL FORD 

 
SCHOLARSHIP CALENDAR 
 
22nd March – 6th April, 2001       JAPAN  
Self organised study tour studying rice seeding techniques, spraying and monitoring equipment. Included 
visits to Mitsuhashi (Tokyo), Yanmar (Birware - Hikone), Satake (Hiroshima), Institute of Agricultural 
Machinery (Tokyo), Australian Embassy (Tokyo) and Science City (Tsukuba). 
 
27th June – 5th August, 2001       SINGAPORE, INDONESIA, PHILLIPINES, CALIFORNIA (USA), 
ONTARIO (CANADA) AND WASHINGTON DC (USA). 
Organised Nuffield schedule studying many agricultural enterprises, food processing, trade, education 
and research. This organised study tour included many farm visits, meetings with university and research 
scientists, along with meetings with high level trade officials and various farm organisations. Points of 
interest were Rice Research at IRRI (International Rice Research Institute) and the Rice Seed structure in 
California. 
 
5th August – 12th August, 2001      SACREMENTO VALLEY, CALIFORNIA (USA) 
Self organised study of rice marketing organisations and rice spraying equipment. 
 
13th August – 22nd August, 2001    LOUISIANA, TEXAS, MISSISSIPPI AND ARKANSAS (USA) 
Self organised (in cooperation by H. Rouse Caffey) visit and meetings to Rice Research Facilities, Rice 
Seed Companies and Rice Farmers. 
 
25th August – 9th September, 2001    ITALY AND FRANCE 
Self organised visits and meetings to Rice Research and Extension facilities, Rice Seed Facilities, Rice 
Farmers and Rice Food Processors. 
 
10th September – 15th September, 2001     ENGLAND AND BRUSSELS (BELGIUM) 
Staying with Nuffield connections in East Anglia, England. Visits and meetings with regional farms and 
food processing businesses. One day visit to Brussels for talks on European Union structure and direction. 
 
16th September – 2nd October, 2001    ENGLAND 
Time with Nuffield connections. Organised meetings and visits with Morley Research Centre, Shelbourne 
Reynolds, Simba and farm organisations to study research areas and equipment that could be related to 
rice. Travelled through Foot and Mouth infected areas to gain understanding of control measures being 
used for disease outbreaks.  
 
3rd October – 6th October, 2001        PARIS (FRANCE) 
Sightseeing and relax before returning home. 
 
 
OBJECTIVES 
 
The main focus of my study tour was on rice related matters, both in the physical growing side and also the trade 
and consumer aspects. More specifically, I aimed to study the following topics: 
• Rice varieties and their qualities 
• Rice trafficking equipment  (machinery that can travel over a flooded rice field for spray applications) 
• Rice seeding technologies and equipment used. 
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JAPAN                
 
My two-week visit to Japan at the end of March 2001 was a most productive tour. Living in Japan is very 
expensive, so one must try and accomplish as much as possible in the time available.  My wife and I were lucky 
enough to be invited to drive from Tokyo to Lake Biwa (Shiga Prefecture) with a good friend Yutaka Fujikawa 
and his new wife Kazuko, on their honeymoon. Yutaka had spent three rice seasons at our research farm in 
Australia, studying techniques for improving the taste and quality of Koshihikari rice. Needless to say, we learnt 
a lot about Japanese rice culture and also their preferred taste requirements with rice cooking along the way. 
 
Yanmar Agricultural Machinery Co. gave me an extensive look at some of the R&D being carried out on their 
machinery development program. From the torture that some of their machinery received during testing, I would 
not hesitate in buying the products. The spray equipment on specific rice tractors was a highlight of this visit. 
These 18 hp tractors with shielded boom sprays are perfect for spraying small areas of rice. Their only problem 
was the lack of operator safety, in that these machines had no cabin for protection. Combine harvesters from one 
metre cut to three-metre cut and up to 100 hp were also being tested here. I have seen these machines in 
operation, and they would be extremely useful in harvesting seed increase areas in Australia due to their easy 
access for cleaning. We also were able to see the diesel engine manufacturing plant at Lake Biwa, where 
automation and cleanliness is something to be seen. 
 
At Hiroshima, I was able to spend a Saturday with the research and development people from Satake. Satake 
develop and manufacture a large range of quality rice processing and measuring equipment, some of which we 
already use in our mills in Australia. One new development that did catch my eye, was a quality analysis 
machine, which analysed and photographed individual rice grains for quality, texture, size and colour. A 100-
gram sample was completed in three minutes. I will keep my eye out for the commercial release of this machine. 
 
After a quick trip from Hiroshima back to Tokyo on the Shinkansen (Bullet Train), I was able to visit two 
specialised agricultural machinery R&D locations. The first was the Paddy Mechanisation Laboratory 
Headquarters at National Agriculture Research Centre, Tsukuba. It was here that I met with Ken 
Tanawaki, the leader of this division. Ken showed me some of the machinery they had developed. The items 
included: 
 
• Automated light tractor (“paddy vehicle”) – no operator required manning the tractor. This tractor was used 

for transplanting, spraying and topdressing. And used the straight row of rice plants and DGPS as guidance. 
A computerised program would determine the track the vehicle was to follow. One operator can handle two 
or more of these paddy vehicles at once. 

• Various direct seeding machinery – For use in both dry and puddled sowing cultures. With single operators 
sowing more area, and the need for different seeding cultures to prevent herbicide resistance, the ability to 
direct seed rice is becoming necessary. A large percentage (approx 92%) of Japanese rice production is 
grown under transplanting culture. 

 

 

Figure 1  Direct seeding rice - Japanese Style 
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The other machinery research facility was the Institute of Agricultural Machinery (IAM), part of Bio-
oriented Technology Research Advancement Institution (BRAIN). It was here that Joh Nishimura (Crop 
Production Machinery System Department) showed me a large and diverse range of rice production 
equipment. Some of the equipment included: 
• The newly developed alternating row transplanter – helps to establish canopy cover earlier and prevent weed 

growth. 
• Rotary inter-row cultivator – for weeding between conventional transplanted rows. This unit would be ideal 

for organic production. 
• Many boom spray designs and fertiliser applicators for small paddy vehicles. 
• Seed dressing applicators and coating devices (Calcium coating helps to establish rice seed under anaerobic 

conditions, it also helps protect the seed) 
• Various harvesting technologies. 
• Storage, drying and handling equipment 
• Direct seeding and transplanting equipment 
• Milling and processing equipment 
 

 

Figure 2   Japanese Paddy Tractor with rear sprayer and front mounted mower. 

 
Also, during my visit to Tokyo, I was able to meet with representatives from Mitsuhashi and Sunrice Inc. who 
are companies working with Australian Ricegrowers’ Co-Operative in Japan. 
 
My wife and I were also lucky enough to be guests of the Australian Ambassador to Tokyo at the Cherry 
Blossum Festival held in the gardens of the Embassy. The festival is to help promote Australian produce in 
Japan. The Australian Koshihikari rice variety was well presented as a “Sushi” dish along with Australian 
Salmon. 
 
 
 
GROUP TOUR 
 
The first part of this report (Singapore, Indonesia and Philippines) was partly developed as a group discussion 
between Belinda Clarke, David Rose, Derek Schulz, Ian Mason and myself whilst being delayed in Manilla for 
24 hours waiting for a cyclone to clear our path for the journey to Los Angeles via Hong Kong. A warning to 
travellers, try not to get involved with any arguments regarding flights at the Manilla airport. 
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SINGAPORE 
 

• 90 % of Singapore’s fruit and vegetables are imported, with 18 million shipping containers unloaded 
each year at the 24 hour market at Pasir Panjang. This market is used as a central hub for SE Asia. 

• The Singapore consumers are conscious of low-chemical production, and there are Government 
regulated checks on food safety. To this end, testing for pesticide residues were carried out at the 
market, particularly with products from Malaysia. 

• The consumer has great trust in the Government. The Government has a good track record in consumer 
protection – there were many examples where the Government had been shown to have the consumers’ 
interests at heart. 

• Good support is being offered to small and medium enterprises to nurture them into world-competitive 
companies. Science and technology is considered as a key driver for future economic development. 
This includes accessibility to the Internet for everyone, and encouraging an entrepreneurial spirit, 
beginning in schools and going through the education system to continue as a lifelong learning 
program. 

• Singapore consumers have two passions in life – eating and shopping. Trends in food consumption are 
changing; many people live in Government owned buildings which have a market underneath. Eating 
out is very cheap, and accommodation is such that home cooking is not an attractive option.  

• There is an opportunity for Australia to supply Thai fragrant-type rices to Singapore, which is a large 
importer. Presently, Thailand supplies much of this high quality fragrant type. 

• The Government in Singapore is waiting to see what the rest of the world does as far as GM goes. They 
are not trying to make a big issue of it among consumers until they have answers to some of the 
questions. They are adopting “a wait and see” attitude. 

 
INDONESIA 
 

• There is a big variety of agricultural production in Indonesia –from tea to vegetables, to medicinal herbs 
and subsistence rice. Production systems have to be developed to be cheap and withstand climate (eg 
lots of bamboo used in construction). 

• Infrastructure is poor, and there is 50 % unemployment. The fall of the currency in 1997 has had an 
economic impact from which the country has not fully recovered, although some recovery is underway 
due to foreign investment.  

• The 22 million people living in Jakarta alone (and 228 million people in the whole country) mean that 
there are encouraging opportunities for food production, as long as the costs are internationally 
competitive. 

• Examination of one fairly simple business venture (Amazing Farms) revealed that it is possible to create 
a business model and finance structure that can be competitive. The low-pesticide issue is also a key 
marketing issue, which can lead to a competitive edge. This, in conjunction with another production 
system marketing sweet corn revealed that at the farmer level there is much innovation, but they need 
business skills and marketing and distribution opportunities. This depends on capital investment. 

• Research programs generally are only funded for 12 months. Farmers have little access to technology 
and when they have specific agronomic questions, the answers are not available to farmers.  

• Labour costs are low (men earn 1US $ per day) which means that on average 15 people are employed / 
hectare in agricultural production systems. Only Indonesians can own land, and this can only be 9 ha, so 
to develop any further, people would have to have considerable individual assets. 

• Culturally, the need for good planning and investment in time means that business develops slowly. 
One initiative took 5 years in the planning before it came to fruition.  

• One opportunity is in the development of natural medicines. The country has the capability to produce 
the herbs, but development is needed to make the delivery more accessible (eg in tablet form rather than 
in herbs that need brewing in large volumes). In addition, Indonesia is the second largest consumer of 
noodles in the world, illustrating trade opportunities. Price is an important choice factor to consumers, 
which can potentially influence the markets.  

• Another opportunity exists for improving the rice breeding and multiplication program throughout 
Indonesia. Infrastructure and transport may be the limiting factors at present. 

• There are already 350 Australian companies operating in Indonesia. Australia is supporting Indonesia 
with water and power supply developments. 

 
In summary, although the potential for investment is high, the infrastructure, problems with community relations 
and the environment can lead to the country being undermined as a potential investment area. Irian Jaya is an 
area that appears to still have some development potential for agriculture (including irrigation) according to 
Austrade contacts, although security is still a problem in isolated areas of this area. 
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Mick Sheehy (Australian Nuffield Schloar, 1992) Managing Director, Asian Business Investment Fund, 
must be thanked and recognised for all leadership, effort and organisation he put in to make this part of our tour, 
a part of our life experience that we will never forget. 
 

 

Figure 3   Aeroponic Lettuce growing – Indonesia 

 
PHILIPPINES 
 

• IRRI (the International Rice Research Institute) is part of the Consultative Group of International 
Agricultural Research (CGIAR). It is funded by donation from 70 international partners representing 40 
collaborative countries, working in partnerships to feed the growing population and sustain fragile 
environments. For example, 24 babies are born every 10 seconds worldwide, which illustrates the 
growing need for food production and distribution. In 1999 alone, 587 million tonnes of rice were 
produced from 153 million hectares of land. 

• IRRI has four research themes, focussing on the four areas of rice production – upland (5%), rainfed 
lowland (18 %), irrigated (54%) flood prone (33%, of total area production). Irrigated rice contributes 
80 % of total rice production worldwide. 

• There was a feeling among some researchers that science can feed the world, given sufficient resources. 
It was observed by some members of the research community that the world’s population will stabilise 
by around 2050, at 9 – 10 billion. There were also discussions about the GM debate – many IRRI 
innovations have yet to be approved for public release, in fact there is no field testing of transgenic 
crops in the Philippines, as there is an issue of public acceptability of GM crops to be overcome. It was 
also pointed out by one of the Scholars that “the demons have yet to emerge” regarding organic 
production, as far as public perception of food safety is concerned.  

• IRRI is developing Golden Rice, with enhanced levels of vitamin A. However, the trait is in the 
japonica form of rice, and needs to be introduced into the tropical indica form (which is more difficult 
to manipulate genetically). Other innovations include enhanced iron, zinc and lysine, as well as insect-
tolerant (Bt) rice, and understanding the process of nitrogen fixation. The “super-rice” variety has been 
released in China and has different plant architecture and larger panicles, but retained normal levels of 
sterility and stayed green through to maturity so had longer radiation use efficiency. 

• Hybrid rice is being used to improve grain yields. As standards of living increase, there is a demand for 
higher quality rice. Some hybrid varieties have 15-20% higher yield whilst introducing desirable 
characteristics from wild rices. Quality is still an issue. 
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• Other innovations discussed were water management, soil management, climate change, weed 
management, (suppression of weeds using novel varieties with enhanced canopy development), 
allelopathy (using plants to influence other plant populations).  

• IRRI has an extensive training program, comprising 3 % of IRRI’s total budget. There are four modes 
of training, as individuals, as groups, training trainers and by direct extension work. There was a 
reluctance among some scientists to participate in training, partly due to budgetary and time issues (time 
spent on training was less time spent doing career-enhancing research). There will be an increased 
emphasis on long-distance learning, and on-line work using the internet. 

• IRRI provides a world-wide resource in terms of the international rice germplasm collection (which is 
freely available for non-profit means) and an extensive collection of available literature and information 
in the library. 

• Field trials are on going across the farm; some have been in existence for 30 years, providing a valuable 
resource observation on long-term monoculture of rice.  

• Other ancillary organisations work closely with IRRI, such as the Institute of Plant Breeding, National 
Institute of Molecular Biology and Biotechnology. Despite low-tech, limited laboratory facilities, there 
is some highly innovative research underway on crops other than rice (such as mangoes, coconut and 
bananas). 

• PhilRice is aimed specifically at Filipino rice growers, growing 3.2 million hectares. Programmes 
include developing rice varietal improvement, and developing rice end-products (such as waffles). 
Extension is through regional research centres, which are coordinated through a national network, and 
test all varieties according to specific local needs and for specific requirements. This also contributes to 
building a quality seed network, with known grain properties.  

• IRRI’s agricultural engineering unit oversees the on-site trials, as well as developing and adapting 
simple, locally-available technologies for local markets and needs. The importance of keeping 
machinery simple was stressed; for example, hydraulics-based technology rather then electronics is 
more easily maintained. The policy on the farm is to use labour rather than machinery, employing 120 
permanent staff, with an average of 100 casual staff. Each labourer is paid AU$20.00 per week.  

• The link between the farm and the scientists needs developing. Communication is poor, both to convey 
the needs of the scientists in terms of future field trials, as well as for good relations. Communication 
between scientists also seemed to be lacking, and, despite exciting and innovative research being 
enthusiastically carried out, it was observed that the levels of communication from the scientists to the 
visiting farmers could have been directed better. 

• A public relations expert has been appointed to promote IRRI research and communicate it externally to 
the media etc. Future focus of external communication is issues-led, rather then science led, as 
representatives from the donor countries no longer are scientists. 

• Mr Sesimado Masajo, arable farmer (of 32 hectares) and and consulting agronomist expressed 
annoyance that investment into the infrastructure of rice production was lacking by the Government, 
who preferred instead to spend money importing rice. He was therefore forced to diversify away from 
rice within his core business to focus instead on a broad range of fruit and orchard plants. His major 
objective was pesticide-free production; only half the farmers in this area use pesticides, but for 
economic, rather than environmental reasons. It was clear that communication between research 
organisations and the farmer was uneasy, with scientists using too much jargon and the farmers not 
being willing to accept invitations to the research organisation (perhaps anticipating in advance that the 
level of technical jargon may be too high).  

• Comparison of a wet market and a modern supermarket revealed stark contrasts. The volume of freezer 
space in the supermarket was very low – demonstrating the importance of fresh food to consumers. The 
wet market has no refrigeration or chillers, but food safety does not seem to be an issue as people shop 
daily on a need-to-eat basis. Product is sold within one day, so the short time between slaughter 
(sometimes twice daily) and consumption minimised the possibility of contamination. The price 
differential between the supermarket and the wet market was about 30 % and there was also a 
perception that the supermarket provides a higher-class way of shopping. 

 
I would like to note our appreciation of the organisation and efforts made by Duncan Macintosh in 
organising our visit to the Philippines.   
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Figure 4. Hand Transplanting at International Rice Research Institute (IRRI), Philippines. 

                                                                               
 

CALIFORNIA 
 
• Grimmway Farms, located 15 miles SE of Bakersfield is the largest carrot marketing operation in the 

world. They grow 40,000 acres of carrots and harvest all year round. Of the 40,000 acres, 4,000 acres is 
planted to organic carrots. The organic carrots are grown on the same ground every third year in rotation 
with grain crops and possibly potatoes to help reduce weed burdens. The planting population is double the 
normal to assist weed control and also help make the carrots long and thin, a desirable trait. Growing costs 
for organic carrots are 25 – 30% higher than conventional carrots due to the increased weeding costs. The 
returns are up to 100% higher. Fertilisers include Pig blood, Chicken blood, Fish, and slow release pellet 
formulations up front. 

• Tim Jacobsen from Centre Irrigation Technology at UC Fresno campus told us that 2/3 of California’s 
population lives South of the mountain range just North of Los Angeles. Most of the stored water in 
California is in Northern California. The greater population will dictate where water is to be diverted and for 
what end use. Urbanisation is starting to use some water previously used for agricultural production. 
Improved water use technologies can help improve water use efficiency, but only to a point. 

• Some interesting stats from Frances A. Squire – previously employed by Westlands Irrigation District 
(WID);  

1) California population predicted to grow from 30 million to 50 million in 20 years due to increased 
immigration and birth rate. 

2) 1.15 million acre feet allocated to district but not necessarily delivered. 
3) This season water has been purchased from Sacremento Valley for AU$300 per acre foot. 
4) Land retirement is becoming more evident, assisted by government support. 
5) This year 45% allocation for WID, yet no water meters on Fresno urban housing. 
6) The WID accounts for 25% of a AU$7 billion dollar regional economy. 
7) Of the 33% of rainfall captured in California, 46% flows back to environment, 43% agriculture, and 11% for 

urban use. 
• Lance W. Johnson gave us a private enterprise view on water and land issues in California in general. 

“65% of California’s total rainfall falls in Northern California, but 65% of the demand for water is in 
Southern California.” So water has to be transferred from North to South. A majority of this water is 
transferred via the St Louis Canal or Californian Aqueduct. It is lifted once at the San Joaquin River Delta 
(just East of San Francisco Bay area) and again 25 miles South of Bakersfield before arriving in Los 
Angeles. There are many environmental and political issues regarding the water that travels from the North 
to the South in California. The balance and direction that these issues take in the future will be worth 
monitoring. 
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• J.G.Boswell Farms employs 313 salary employees on its 120,000 acre farm near Corcoran on the Tulare 
Lake Bed. George Wurtzel was one of the five district managers that make up the management of the farm 
that hosted us for the day. His district covered 29,000 acres. They focus on the farming and contract out the 
transporting. The farm consumes 3 million US gallons of diesel each year. 35% of the irrigation water 
comes from wells, of which there are 104 in total. Most wells are being converted to diesel because of 
power costs. There is a power supply shortage in California during the hotter months. The property is 
farming mainly cotton, with a fair area of processing tomatoes and some garlic. AU$500,000 is spent 
maintaining the waterway in clean condition by use of herbicides each year. Using Sulphuric Acid in 
irrigation water to bring pH from 8.5 closer to 7.0. 

• Brock Taylor gave us an overview and demonstration of the “Beeline” navigation and guidance system 
with automatic steering. The Australian designed system is becoming useful for a number of row crop 
operators to improve efficiencies in tractor driving operations. Brock showed us how these efficiencies can 
help pay for the AU$80,000 system in a very short time for some operators. 
Brock also talked about his work as a crop scout consultant, and how this regular monitoring system helps 
his clients achieve yields above average.  They have also been doing work on EM38 (electro-magnetic 38 
ground sensing) and its relationship with texture and salinity levels within soils. Some useful websites for 
Bock’s work are: www.BEELINEnavigator.com 

 

 

Figure 5. Learning about Beeline technology, California. 

• Claude, Linda and Steven Shepherd are medium scale organic cotton producers near Chowchilla. Claude 
and his family farm up to 600 acres of organic cotton, and have done so for 13 years now. They have cotton 
yields around 1.75 to 2.0 bales per acre for 550 lb bales and receiving AU$2.40 per pound. A gross return of 
around AU$2400 per acre. They use beneficial insect releases to help control other insect pests. Topping and 
inter-row cultivation are all necessary to improve organic cotton yields. Eric from the Sustainable Cotton 
Project also explained how he was involved in a project to help monitor and educate growers on Integrated 
Pest Management (IPM). This system is not necessarily organic but helping to minimise chemical useage. 
His project also helps encourage and release beneficial insects into the cotton crops. 

 
• Gary and Cyndi Mall along with Jim and Jason Jasper gave us some fine hospitality, but also educated 

us on types of almond planting and processing. Gary had been heavily involved with growing processing 
tomatoes but has now eased back his farming operations to take advantage of the high land values his 
farming land is selling for. The township of Newman is only two hours from San Francisco and is therefore 
beginning to become popular with people commuting to work. Stewart and Jasper is a developing almond 
processing business with a strong focus on marketing value-added product. The mix of well presented 
packaging is helping to market their product. 
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Figure 6.  A short period of enjoyment. L to R: Jim Geltch, Russell Ford, Derek Schulz, Ian Mason, David 
Rose, Belinda Clarke, and Gary Mall. 

• Bill and Toni Aldersen of  Westley gave us a small farmers perspective of growing processing tomatoes. 
They grow only 600 acres of processing tomatoes on beds with syphon furrow irrigation. The operation is 
run as efficiently as possible, and they tell us the margins are not magnificent. They are considering 
diversifying into wine grapes for a more secure income, but they also know they are sitting on land worth 
AU$16,000 per acre. 

• David Rose from the Salinas Valley gave us a good overview of intensive vegetable cropping. They are one 
of the biggest operations in one block in the valley , farming 2000 acres in one block. Some of the crops we 
viewed include: Onions, celery, cauliflower and cabbage. Constant re-planting of crops was possible with 
the incorporation of the previous residue done with a special plough. 

 
 

UC DAVIS    Visit to Robert (Bob) Stewart      
 

Bob is the leader of Field Services for California Crop Improvement Association and is based at Parsons Seed 
Certification Center at the Davis Campus of the University of California. 
 

There is about 18,000 to 25,000 acres of rice certified for seed in California every year. A fair percentage of this 
seed is used for export. 

Plant Variety Protection (PVP) allows constraints to be put on a variety, allowing for control of how and where a 
variety is used. 

There are 14 varieties being tested for certification this year in Ca. Of these 14 varieties, there are about 10 
public varieties. Three to four seed companies produce the seed for these lines. 

Some growers (only a small percentage) will keep seed from previous year’s crop that is not certified. This could 
lead to some contamination of varietal purity as well as weed contamination. 

The California Crop Improvement Association monitors many other crop types besides rice. 

During the rice assessment time of the crop (August – Early September), there are four seed inspectors operating 
individually inspecting crops. The crops are viewed aerially and then by walking each crop. 

The seed quality program involves inspection at two level; the field level and then the laboratory level where a 
harvest sample will be dried and tested for purity and germination. There is also a screening test for Rice Blast 
disease. After seed cleaning, a second sample will go through the laboratory for quality, purity (identity 
preserved) and germination assessment. 
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Four weeks after planting a grower will fill out an application to grow pure seed. The application will include 
filling out an application sheet in triplicate. The form requires info regarding:  
• Lots of seed sown, including tags from each bag or bulk lot for parentage identification 
• Contact details 
• Seeding Rate 
• Fertiliser rate 
• Paddock history for past 2 years 
• Map of field including access and dimensions 
• Signed statement 
• Agreement to comply to regulations 
 
Later in the growing season at inspection time, a declaration of chemicals and rates applied must be signed by 
the grower. 
 
Finally at harvest, another declaration must be signed before delivery of each load that all machinery has been 
properly cleaned and all due care given to maintain purity of the rice seed. 
 
A rice variety has a staged breeding program before being available for release to growers. Breeders, 
Foundation, Registered and Certified are the four steps followed before release. Genetics are closely followed 
during the breeders and foundation stages of the crop. 
 
When a new variety is to be released, there is a three way collaboration involved. Biggs Research Station, 
USDA, and UC Davis are the collaborators. 
 
An act has been passed through Congress in USA to ensure all Transgenic rice is separated from conventionally 
bred rice. 
 
Contact  www.ccia.ucdavis.edu for more details. 
 
ONTARIO, CANADA 
 
Jack Rigby (Canadian Nuffield Scholar, 1994) hosted and organised our visit to Ontario. We all appreciate the 
effort and hospitality that Jack and the Canadian Nuffield organisation gave us during our visit. We spent 10 
days in Ontario, which included farm visits, talks with government organisations, and some great hospitality 
from the Nuffield group. I will not go into detail of each visit, as I would probably write another five pages, but I 
will attempt to summarise some of the highlights. 
 
• Harold Rudy – Ontario Soil and Crop Improvement was certainly a very interesting organisation. It has 

a board of 19 grower directors from different regions around Ontario. Its aims focus on economic 
management of soil, water and air. The organisation was formed in 1939 for low key R&D focused towards 
on farm demonstrations. This focus has now moved into large-scale farm trials with GPS as apposed to 
small plot trials. One of the latest achievements was the development of an Environmental Farm Plan. This 
was developed with consensus between industry and government, allowed farmers to do on farm 
assessment, and allows farmers to lay out action plans over many years. Farm organisations helped develop 
the farm environmental agenda. I was lucky enough to receive a copy of this Environmental Farm Plan, and 
I can recommend that it makes very interesting reading. Other initiatives that the organisation is involved 
with can be found on their web site: www.ontariosoilcrop.org 

 
• Corwic Farms Ltd – The Cornwell Families (Howard (1988) and Dan (1992) Canadian Nuffield 

Scholars) The three Australian scholars, including myself, have never been happier when we arrived to the 
homely environment of the Cornwell families. Each one of us was lucky enough to stay with one of the 
three brothers and their family for three nights. We were looked after like we were part of the family. Being 
able to stay in a home environment for the first time in four weeks was well appreciated. Corwic Farms Ltd 
was made up of both a dairying and poultry enterprise. The dairy enterprise consisted of 950 acres, split up 
into 175 ac Alfalfa, 400 ac corn, 75ac wheat, 175 ac soy beans, 10 ac pasture, 75 ac wood lot (Maple, Ash, 
Beach – hardwood). They milk 230 cows and carry 230 followers. The cows average 10,500 
litres/cow/season (10 months). The breeding program relies totally on AI. Good cows are worth CA$3-4,000 
each. The chickens are grown for meat. There are 35,000 chickens per crop, and a crop is cycled every 6 
weeks. The chickens return between CA$90,000 and CA$100,000 per year. Both dairying and poultry meat 
are supply-managed products, or in other words work under a quota scheme. 
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Figure 7.  Onions growing on "muck" soils at Boris' place in Ontario 

 

• Other visits included: Mushrooms, Tomatoes (many different cultures), organic vegetables, wine 
production, carrots, apples, capsicums, cucumbers, zucchinis, glasshouse research, strawberries, 
raspberries, sweet cherries, peaches, golden plums, blue berries apricots, nuts, onions, potatoes, 
timber, wheat, corn, soybeans, sheep and cattle (growing and processing).  

 

Ontario is a very intensive agricultural production system. High inputs give high outputs, so waste 
management is extremely important. Animal waste is nearly always spread in a liquid form back on 
cropping areas. Smell does not appear to frustrate too many people, unlike Australia. 
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NUFFIELD SCHOLARSHIP – PERSONAL STUDIES 

LOUISIANA, TEXAS, MISSISSIPPI & ARKANSAS 

 

The trip from Batton Rouge, Crowley, Beaumont (Texas), Stoneville (Mississippi), and Stuttgart 
(Arkansas) took 10 days. The visit and itinerary was organised by Dr H Rouse Caffey, who I must 
acknowledge for all the time spent in preparation. The researchers, farmers, rice seed companies and rice 
millers were all extremely helpful, and have helped develop my base in rice growing and processing. 

 

LOUISIANA STATE UNIVERSITY (Host H Rouse Caffey – Former chancellor LSU) 

Dr Bengston, Dr Marybeth Lima and associates gave us a very brief demonstration of the Satake Mini Rice 
Mill donated by Mr Satake from Hiroshima, Japan. The unit was designed and constructed with latest 
technologies giving very good milling results. The agricultural engineering team from LSU were using the 
180kg/hr mill for testing all of the new varieties being trialed at Crowley Rice Research Station. These varieties 
were tested for three different harvest dates and moistures to assess for ideal harvesting qualities. The size and 
design of this mill replicates typical larger rice mills, unlike the small test mills that used to be used for sample 
analysis. Millers can be instructed on ideal configuration for each grain type and harvest quality. 

 

Dr Jim Oard, a rice geneticist with LSU was focused on Herbicide and Disease resistance  (Blast & Sheath 
Blight) issues. The initial work with Sheath Blight resistance was done by natural crossing and back crossing 
using wild species. This technique identified with some tolerance to the disease. More recently molecular 
markers have identified some 70 lines that show some possibilities. There are some issues with the genetic 
modification but work is going ahead anyway.  

LSU have formed some links with Cyngenta to secure additional funding and support for such research. This 
collaboration was seen necessary for the most efficient advancement of this science. 

LSU, UC Davis and Monsanto are also working together to assess the time it takes Roundup Ready rice to 
backcross into Red Rice. It was identified that 22 of 6500 individual plants (< 1%) actually back-crossed. A 
similar result had been found in Italy. 

Some Hybrid rice crosses have been trialed in Red Rice fields. It was found that the Hybrid rice would mature 
earlier and therefore be safe to harvest before the Red Rice matured. 
 

Dr Rush, a rice breeder from LSU is also focused on breeding for disease resistance. His main focus of late has 
been on Sheath Blight which can cause 60% yield reduction. There appears to be no known complete resistance 
to this disease. After nearly 30 years of work, he now has F4 crosses of rice with highly resistant characteristics 
to Sheath Blight. 

Two transgenic varieties with Blast and Blight resistance characteristics are being tested in the field at present. 
Louisiana rice varieties already have strong resistance to Rice Blast disease. 

A new tissue culture technique is also being developed that avoids using callus. 

Some breeding work is continuing into developing coloured rice varieties with good cooking qualities. 
 
Dr Michael Stout, an Entomologist from LSU was doing work on two major pests in Louisiana Rice, the Rice 
Water Weevil and Rice Stink Bug (See photo below). 
 
The Rice Water Weevil spends the winter as an adult, flies the rice early in the season, lays eggs and the larvae 
eat the rice roots. This causes an average of 10 to15% economic damage to the crop, and can be as high as 30 to 
40%. Karate can be used to control the adult, Dimilin can be used to control the eggs, and Icon (Fipronil) can be 
used as a seed treatment to control larvae. There have been questions raised as to the residual effect of Icon on 
Crawfish production, however none of these issues have strong evidence as yet. Drill seeding also helps reduce 
problems with the Rice Water Weevil. 
 
The Rice Stink Bug effects the rice crop at the milk to dough stage of grain fill. The adult feeds on the kernels. 
Treatment for infestations is via Methyl-penathion, which is mostly effective if applied before populations are 
too high. Carbo-furidan was the previously used insecticide, but this chemical has been withdrawn from use due 
to a bird kill event in 1999. 
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Figure 8. Rice Water Weavil 

 

Dr Eric Webster, is concentrating on weed science at LSU. Some interesting discussion was conducted into 
weeds and their control. Some issues to come out of this discussion which may be of interest to Australian rice 
growing are as follows:  

There may be a possibility that the Clearfield rice may change rice seeding culture from Water seeding to drill 
seeding. At present water seeding techniques and “pin point” water control help regulate the effect of Red Rice. 
Clearfield rice has been naturally selected for Imidazolinone resistance. The first of these lines is due for release 
to growers next season. 

Impregnating fertiliser with herbicides is now being used commercially. Clomasone as a 3ME (micro-
encapsulated formulation) is the most common. Halisulfuron combined with Clomosone is also a very popular 
formulation, which shows good control on both broadleafs and grasses. The cost benefit is only minimal at 
present due to high impregnating costs, but as technology improves, so may the cost. 
 
 
CROWLEY – LOUISIANA RICE RESEARCH STATION 
 
Some interesting points to come out of a days discussion with the research scientists at Crowley follow. I must 
acknowledge the assistance of Joe Musick (Resident Director, Crowley Rice Research Station) for organising 
our vist. 
 
Dr Steve Linscombe is a rice breeder at Crowley. Clearfield (Imidazolinone resistant) rice is likely to be 
commercially released next season. This is seen to be a softener for the release of Liberty resistant rice in 
following years. Clearfield is naturally bred, whereas Liberty resistant is a genetically modified. The GMO 
debate is being carefully monitored, although if reports are true, there was 1000 acres of Liberty resistant rice 
seed grown in Louisiana this year. Both of these advances will be an asset in controlling Red Rice. The breeding 
program is also doing some work associated with different chemical and/or seed companies in relation to GM 
rice developments. 80 - 90% of Louisiana rice is water seeded to help control Red Rice. Rice seed development 
is being shortened by the use of a Winter nursery in Puerto Rico. All Californian rice varieties are susceptible to 
Blast disease. Average Louisiana rice yields are lowest in USA, around 6.0 tonne/hectare. There is a wide 
variation in yield between growers from 3 t/ha to 9 t/ha. Restrictions to higher yields are Sheath Blight, Blast, 
Thunderstorms, cloud cover and ratoon cropping. 
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Dr Patrick Bollich is testing nutritional responses to new and old rice varieties for management 
recommendations. Work is being done mainly on Nitrogen management, but also with Zinc, Phosphorus and 
Potassium. He is worried about the inconsistencies between soil test results from the same soil sample. A 
collaborative research project with LSU funded by the Louisiana Rice Research Board is attempting to unify 
testing procedures and measurements between soil testing laboratories. 

The recommendation is for all P & N to be applied up front in water seeded rice. 

There is no infrastructure for mid-season N tests. 

A Monasim vegetable planter is being used to help speed up seed increase and also establish desirable seeding 
rates.  

Seed treatments are common on both water and drill seeded rice. Icon (Fipronil) is the most common for Water 
Weevil control. Gibberellic Acid is used on drill and dry seeded rice to promote seedling growth. There has been 
no yield increase from this treatment, but it may save a disaster when conditions are not perfect for 
establishment. I will incorporate some of these treatments into the Seedling Establishment Project - (RRA-3A) 
Alternative Methods and Cultural Practices for Establishing Seed and Nutritional Plots. being conducted over the 
next three years. Zinc formulations can also be added for deficient areas. 

Rice Mould (Pythium sp./Achlya sp.) can be a problem in dry and water seeded cultures. Copper sulphate 
appears to be a cure, but no perfect solution can be offered. One observation has revealed that increased seeding 
rates can spread the problem faster, as the seeds are closer together. This may explain some of the problems we 
encounter in Australia, where increasing seed rates have not increased establishment. Some more information on 
this topic is being sent on, so hopefully some answers can be found. 

A drill seeding trial found that 7” sowing spacings still appears to be the ideal for most varieties. 

30” of rice water use is from well (groundwater) supplies and 18” from rainfall. The State Government is 
developing a policy on water use from aquifers. At present the aquifer is decreasing. A new power generation 
plant that uses lots of ground water for cooling is seen as a threat to agricultural water use. 
 
Dr Ray McClain is an aquaculturist at Crowley aiming to improve the Crawfish farming ventures. The crawfish 
farming has become popular over the past 30 to 40 years after the native supplies in the nearby Atchafalaya 
Basin began to vary between seasons. Production peaked in 1987 at 130,000 acres and has since levelled out at 
around 100,000 acres. The crawfish can either be mono-cropped (just Crawfish) or mixed in with Rice farming. 
Most production these days is the mixed type. With reduction in rice prices over the past few years, crawfish 
production is becoming more important. In 1999, 23 million pounds of crawfish tails were imported to USA 
from China. This is mainly during the off season (July to Janurary), but it still lowers the price. Investigations 
into trying to find rice varieties with good forage characteristics and long maturity are still continuing, as these 
types of varieties help secure the food requirement to get crawfish to maturity. An interesting fact, according to 
the USDA, aquaculture is the fastest growing segment of the nation’s agriculture, increasing at a rate of about 8 
percent per year. 
 
Dr Richard Dunand is the Rice Physiologist at Crowley. He aims at applied research relative to the farmer. As 
there has been some (small) renewed interest in taller varieties with the requirement of higher yields, crawfish, 
and hybrids, some of his focus has been shifted to Plant Growth Regulators (PGR’s). These PGR’s can help 
reduce plant height and therefore lodging. 
Other work has concentrated on screening all new rice lines for response to Gibberellic Acid (GA). Long grains 
are typically more responsive to GA than medium grains. Semi-dwarfs are more responsive to GA than tall 
varieties. GA is best used for early cool sowings, low seed rates, and deeper or uneven sowing. 
 
Michael Hensgens from the G&H seed company gave us an informed tour of his seed company  based at 
Crowley. He supplies some 450 growers with rice seed. Seed can be pre soaked for water seeded, treated in bulk 
or bags with any of three seed treatments (icon, GA, or fungicide). Fertilisers can be blended on site, or can be 
impregnated with herbicides. The company offers spreading options and spray options with vari rate-controlled 
machines, all set up for precision farming applications. They also offer a full service for grid soil mapping. This 
has become extremely useful for measuring pH and then designing vari-rate maps for Lime applications. 
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Figure 9. Rice seed increase block sown with vegetable seeder at Crowley, Louisiana.         Sowing rate = 
18lbs per acre 

BEAUMONT AGRICULTURAL RESEARCH & EXTENSION CENTER – TEXAS 
 
Thanks must go to Jay Cockrell from Beaumont for organising the days program and to Johnny Saichuk 
(Rice Specialist – Crowley) for guiding us for the day. 
 
Dr Fred Turner is studying soils and fertility in relation to rice. He has introduced a kit to assist the farmer 
identify Total Non-structural Carbohydrates (TNC) in rice stems just before harvest. From a database of 
information collected over time, farmers can use these TNC values to predict the most economical ratoon 
management practices of a given rice field. The ratoon crop following the main crop may only yield one third the 
yield, but it may provide up to 70 % of nett income. 
 
Shannon Pinson is the research Geneticist from the USDA. The USDA mission is to provide the consumer with 
environmentally safe, affordable, healthy food base. The USDA does not want to intrude into private enterprise 
areas, especially where the States have relationships with chemical companies in developing GMO’s. At 
Beaumont, USDA supply the breeder (50% at present), Chemist, Pathologist, and two Geneticists. USDA are 
also involved in educating people in the cities as to the value of water to agriculture. An example of educating 
the city folk, Rice growing helps purify the water before it reaches the Mexico Gulf, the groundwater recharge 
from the rice crop also help keep the salt (from the Gulf) from intruding into the aquifer. (An interesting 
direction to take!) 
 
When questioned about the long term stewardship of the land by farmers, her reply went something like this: 
80% of Southern Louisiana and Texas rice growing areas are rented by the farmer. It is not likely that the farmer 
will make any provision to look after the land any more than he or she has to. 
 
Mr Ronnie Porter was a plant physiologist recently appointed to support the variety improvement program. His 
primary project was focusing on plant growth regulators and how they effect storage and mobilisation of 
carbohydrates in the rice plant system. Another project was looking at messengers (a protein isolated from 
bacteria), and how they might trick the rice plant into thinking it is under stress, the plant responds by adjusting 
its growing system to help cause protection.  
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TRAVELLING NORTH THROUGH LOUISIANA 
 

Larry Tubbs (TUBBS RICE DRYERS, INC – Pioneer, LA) has changed from using flow type dryers, to 
using all bin dryers with stirrers. He now has a total of 24 x 50,000 bushell (272 tonne) bins with dryers and 
stirrers attached. The introduction of this drying system has allowed him to improve the quality of his final 
product, most of which is exported as rough rice. He tries to use an air temperature of 95 degrees F when drying 
the rice. The high temperature is necessary to overcome the high humidity in the ambient air. Larry uses a 
product called INSECTO to help prevent insect infestation during drying and storage. Temperatures are taken 
from below floor level and again immediately above floor level to help give an indication of drying. It usually 
takes 5 to 6 days to dry from 20% moisture down to 14%. Larry had a special outlet for his rice via the 
Carribeans. 

Larry also showed off his 3000 acre rice crop of Cocodrie variety. A drive around the whole of this crop, which 
was watered by 6 wells, gave a visual indication of a very high yielding crop with little variation. A short while 
later, as passenger on the JD CTS rice harvester, driven by Larry’s son Scott; I confirmed my belief as to the 
yield capability of this crop. The harvest yield monitor indicated an average of 8250 lbs per acre (9.25 tonnes per 
hectare). The soil type was a grey clay loam that was very deep. This soil had been deposited from the 
Mississippi River over many years of flooding. 

An interesting fact that Larry was able to supply me with; 60% of his rice income came from Government 
payments. 
 

 

Figure 10.  Rice drying silos are common through United States rice growing areas. 

 

Thomas Terral of Terral Seed (Lake Providence LA) handles some 300,000 cwt (13,500 tonne) of rice seed 
each year. He also handles other seeds such as Soy beans, sorghum and corn. So far he has only handled public 
lines of rice seed, but in the future he would like to think that he may be able to market a genetically modified 
line of his own. (This sounds scary to me) 

The inspection, record keeping and labelling of the rice seed is paramount to a good seed handling system. Each 
bag or bulk lot will carry a label to identify where the seed was sourced, what purity standard it has reached, and 
the variety and generation of the seed. 56% of all rice seed is distributed in 100lb paper bags. 
 
 



 Russell Ford – Nuffield Scholarship Report 19

DELTA RESEARCH & EXTENSION CENTER  (MISSISSIPPI STATE 
UNIVERSITY) 

 
Dwight Kanter (Rice Breeder) was the host for the day. Dr Kanter provided a full tour of rice breeding lines, 
sheath blight screening trials, experimental Cat fish farm and even a visit to RiceTec hybrid rice trials. Much 
appreciation to Dwight Kanter must be dedicated for the well-planned visit. 
Although rice varieties cannot develop full resistance to sheath blight, Dr Kanter showed that some of the 
developing lines in his breeding program certainly offer good tolerance. 
 

 

Figure 11.  Dr Dwight Kanter with one of his favourite rice varieties, Mississippi. 

 
Jeffrey Mosley (Technical Representative – RiceTec, Inc.) described some of the advantages and 
disadvantages of his companies hybrid rice varieties. The advantages include lower seeding rates and reduced 
nitrogen applications, whilst the disadvantages were mainly regarding the poor milling qualities and cost of seed. 
The trial set up and evaluation was interesting, in that it involved using large scale plots (18m x 120m) from 
which a 6.5m x 100m strip was harvested for analysis using yield monitoring equipment linked to GPS and then 
clarified by weighing each run in a mobile weigh bin. 
 
Ted Miller is now a consultant to growers and to the Delta Research & Extension Center, after previously being 
employed directly by the center. For grower crop scouting, Ted charges a fee of US$7 – 8. For this fee, the 
grower receives advice on rice crop growth stages, weed control, disease management, fertiliser requirements 
and water management. 
 
The service that Ted offers the Delta Research & Extension Center is to monitor 7 variety assessment trials 
throughout the Mississippi rice growing areas. For these measurements he takes observations at critical growth 
stages and then harvests, samples, dries, mills and measures the samples from each plot. 
 
Ted has done the assessments and measurements for a number of years now which helps the breeder by knowing 
the information that he receives is consistent between years. Ted pilots a Robinson 22 helicopter, which assists 
him in speeding up travelling time in periods of high demand. He also finds the R –22 a useful tool in lowering 
the skid into the rice crop and laying over the rice for sheath blight inspections. 
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Dr Joe Street is the Rice Specialist (Breeding & Extension) and Dr Mark Kurtz  - Rice Weed Control, gave an 
overview of problems associated with rice growing in Mississippi. 
 
Mark is in the middle of a study between residual rice, ducks and weed control. The report on this study, and 
much more information regarding Mississippi R&E will be available on the following web site: 
www.msstate.edu/drecl 
 
A small discussion on ducks revealed that leases on areas for duck hunting usually boosted rice growers income. 
The duck invasion comes during the winter for Mississippi rice farmers. This is a benefit to them. A pit with up 
to 25 acres of shooting area is typically leased for AU$10,000 per season. A farmer may re-flood 150 acres and 
have 6 to 8 pits. A reasonable return considering the only cost is pumping a bit of water. Eighty per cent of the 
rice crop is grown on Heavy “Buckshot” (not gravel, all clay) type country, with the balance on lighter soils. 
Drill seeding was the major seeding culture even though red rice was present in 15% of crops. Rotation of rice 
with 2 years of Soy Beans (Roundup ready) helped control red rice. 
 
In regards to weed control, Barnyard Grass and Sprangletop were seen to be the two major weeds of Mississippi 
rice growing. This growing season saw Command (clomazone) reduced in effectiveness due to the warm dry 
spell at sowing time. A 3ME formulation (granular) of Command is being investigated for use. There is some 
resistance in Barnyard Grass to Propanil and Sprangletop to Facet. 
 
Most rice seed received Giberrellic Acid, Fipronil and fungicide (Vitavax, Maxum, Apron) before sowing. There 
was not a tremendous amount of scientific evidence that all these treatments would increase yield, but most 
farmers were happy that seedling establishment was more guaranteed if this practise was followed. 
 
Fertiliser was applied just before permanent flood and again mid season. Seeding rates are typically 90lb per acre 
and can go as low as 45lb per acre in ideal sowing conditions. Next season hybrid rice seed will be available 
from Rice Tec, Inc, for which a recommended seeding rate is 20 – 40lb per acre. 
 
Extension is via grower meetings, Internet, newsletters and field days. An interactive Web based program called 
DD-50 helps predict growth stages of rice by the grower entering their seeding date and location into a computer 
program. The software uses real time weather information by location to calculate the growth of the crop. At 
present there are three rice specialist county agents in 18 rice growing counties. The aim is to try and add more 
specialists. 
 
GARY BODDICKER – UNCLE BEN’S INC. 
 
Gary gave an overview of Uncle Ben’s marketing and processing strategy at the present time. The Uncle Ben 
name has been around since World War 2. The company trades in mainly rough rice but also processes a large 
amount of domestic product of which most is par boiled. The company has focused on value-added lines and pet 
food as its main moneymakers. Identity preserved (IP) rice is the only type purchased, so purity of variety can be 
guaranteed. The company processes some 272,000 tonne of rice per year. A new concept of fusing the flavour 
into the rice before cooking is showing some promise. Uncle Ben’s now produce about 12 varieties of frozen 
“TV” type dinners, which only require microwave oven preparation. After tasting one of these, I can recommend 
the product, which sell for around AU$8.00. 
 
 

OTHER INFORMATION ON MISSISSIPPI RICE FARMING 
 
Water use averages 29-31” per year (around 20 ml/ha). There is no requirement to hold water on farm. Water 
costs about AU$3.00 per inch per acre (about AU$225 per hectare) for pumping costs. There is no charge for the 
water except for a permit to install the well. The 54” rainfall which occurs mainly from mid-October over winter, 
and the Mississippi River, help make sure the underground aquifer that supplies the water is recharged each year. 
70% of the US Catfish production is grown in Mississippi, which equates to 110,000 acres. The aquaculture 
research done by the Delta Research & Extension Centre is focused on Catfish mainly. 
 

Mississippi State University employs 29 researchers and 125-support crew at the Centre and the USDA employ 
70 scientists and up to 150 support staff at the Delta R&E Centre. 
 

Prather Farms, a rice farming family that I have visited for the second time in the Greenville area, were now 
charging AU$290 per half day per person for guided duck hunts. This added up to a significant portion of their 
income during the winter season. The use of yield monitoring equipment with rice harvesting has allowed the 
Prather family to assess rice varieties from year to year on their farm. Each year they sow some test strips of 
each variety for assessment. This practise is much easier for drill-seeded culture than aerial seeding. 
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ARKANSAS 
 
Dr. John Robinson, Resident Director 
Arkansas Rice Research and Extension Center, Stuttgart, AR  
A morning was spent with John observing and reviewing the work of the R&E Center. Some of the interesting 
points were as follows: 
• The rotation for foundation rice seed involves rice, soy beans, wheat (summer fallow) 
• James Gibbons has a Straighthead Nursery for screening varieties 
• Fleet Lee (Pathologist) is studying Seedling Vigour in the field with early sown trials 
• Ahrent is one of the latest variety releases with shorter season and improved disease resistance. This variety 

will probably replace Drew. 
• Water is supplied from 85% well (underground) water in the alluvial (shallow) aquifer, which has good re-

charge system (Mississippi River). 
• The deeper “Spada” aquifer does not recharge as quickly. The local communities would like to keep this 

aquifer for drinking water. Some environmental and community pressure is on the rice farmers. 
• A long term “systems” project is being undertaken by Murrel Anders and Tony Wyndham with variables 

including: Rice, Corn, Wheat, Soy Beans, Tilled, No-till, and variations in fertility. They are assessing how 
the rotations and cultures affect soil fertility and economics over time. It will hopefully give the farmer 
options to diversify and use Integrated Pest Management by doing so. 

• Eric Shudder, a second year PhD student is conducting a Water Use Efficiency trial. The use of Command 
(Clomazone) has helped a lot in this system. 

• A deep storage reservoir was being used for a long-term catfish study. The study will assess the economics 
of raising catfish in deep water compared to shallow. Besides acting as a useful backup for irrigation water, 
it is hoped that the improved growth of the catfish in deep water, will pay for the construction of the storage 
in 10 years. 

• An outcross study with clearfield rice and red rice found that 0.03% outcrossed to red rice. Each of these F1 
outcrosses had been observed and tagged.. The seed will also be collected from each plant for further 
evaluation. It looks like the recommendation for clearfield rice will be to rotate with roundup ready soy 
beans for good Integrated Weed Management practise.(Photo below) 

• RU9601099 is a new Koshi x that looks like making it to release. 
• There is still some reduced chemical input and allelopathy work been done with all varieties. 
 

 

Figure 12.  Clearfield rice outcrosses, Arkansas. 
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Dr. Neil Rutgers 
Director, USDA National Rice Research Center (Dale Bumper Institute) 
 
Neil gave an overview and then a tour of the USDA rice facility. Some important points are: 
• The mission of the institute is “To conduct research to help keep the US Rice Industry competitive in the 

global market place.” 
• The major emphasis is on the genetic improvement of rice. 
The facility has 9 scientists 
 
RICELAND MILL – ARKANSAS 
 
• Riceland is the biggest miller of rice in the world  
• Riceland mills 90,000,000 bushels per year or 1.63 million tonne 
• An inspection of the appraisals centre saw 600-800 grower samples per day received. These samples are 

dried milled and analysed within 3 days of receival so grower can be paid on grade immediately.  
• The overall average whole grain percentage is 56%. 
• Most grain is stored and dried in grower storage. This has a down side in that the growers are not all trained 

in decontamination and pest control management of the stored grain. 
• Some varieties are Identity Preserved (IP), which are usually for specific customers. One employee 

suggested that segregation is the biggest downfall of Southern US Rice Industry. There is very little IP rice. 
• A visit to the Riceland R&D facility was extremely interesting. They are investigating different techniques 

of extracting rice bran oil and then assessing the oil qualities in cooking over time. The potato chips tasted 
pretty good from the rice bran oil. The health benefits of rice bran oil are that there is no cholesterol and 
there are lots of antioxidants. (Almost sounds like tea) 

 

 

Figure 13. Testing Rice Bran Oil against other cooking oils, Riceland, Arkansas 

 
 



 Russell Ford – Nuffield Scholarship Report 23

ITALY 
 
HIGHLIGHTS 
 
• Rice land worth AU$40,000 to AU$60,000 per hectare, very little land changes hands. 
• Rice return to farmers in 2001 is near AU$600 per tonne (after subsidies). 
• Average of 9 passes of a tractor after field is flooded for rice. 
• Rice consumption per capita is dropping. The healthy message of rice does not help sell. 
• Rice yield maximum 8.5 tonne per hectare. Main restrictions; light, blast, restricted farming practises 

(all ground application of seed, fertiliser, herbicides and fungicides), cold and red rice. 
• Italy have129 registered rice varieties of which sixty varieties are in use. 
• Only “true” Arborio variety is allowed to be marketed as Arborio, although there are many varieties 

that are Arborio types. There are four main divisions to Italian rice varieties: Long A (45% of prod.), 
Long B (21% of prod.), Medium (10% prod.), and Short (24% prod.). 

• All of the rice sold in Italy, no matter what size packaging, carries the variety name. 
• Rice farmers dry and store all their own rice. 
• A weekly newsletter indicates a weekly price review for each variety and type of rice. The farmer may 

accept a price at any time, however he must also deliver against this price in a fixed period. 
• The protection to Italian rice farmers comes in many forms: Minimum price 298.35 Euro (AU$550) 

per tonne, Set-aside payments for leaving ground uncultivated, Market assistance payment to help sell 
rice, and tariffs on imported rice. 

• AU$0.60 per 100kg of rice is paid to a research fund, as well as AU$6.00 per tonne paid to Ente 
Nazionale Risi for operating rice marketing, rice promotion and research facilities. The Research 
board is made up of 50% rice growers and 50% millers. 

• New releases of rice varieties are protected from being used elsewhere for five years. 
• The marketing and promotion of rice in Italy has changed direction recently. The healthy issue has 

been dropped in favour of promoting “recipe” selling and “easy cooking”(par boil) rice dishes. 
Northern Italy is more traditional (Risotto) in their preparation of rice dishes, whilst the South prefer 
the easy to prepare rice dishes and pasta. 

• Rice variety development is shortened by using a Winter nursery in Uruguay. 
• Rice breeding is concentrating on Long B types, including some with aromatic traits. Disease 

resistance is also high on the focus of Massimo Biloni (Rice Breeder – Ente Nazionale Risi). He is 
selecting for a thicker and tighter glume to help prevent disease from entering. 

• Rice germplasm is stored at three levels, depending upon duration of seed viability required. The one 
year storage is at 15.3 degrees C and 59% RH, the two year storage is at 10 degrees C and 52% RH, 
whilst the long term storage is at 4 degrees C and 50% RH. 

 
 
SARDO PIEMONTESE SEMENTINI (SAPISE) 
Dr Gianlorenzo Mezza        Vercelli, ITALY 
 

SAPISE is a grower cooperative made up of 11 members (6 Permont – Novara province, and 5 Slovinia) formed 
in 1988 for specialising in rice seed production. 

In total they produce 7000 tonnes of seed from three plants ( 2 in Novara and 1 in Slovinia), which is between 15 
to 18% of total seed requirement for Italy (220,000ha) Spain (100,000ha), France (20,000ha), Portugal 
(15,000ha) and Greece (30,000ha). 

The company employs their own rice breeder (Dr Wang from China), who aims at breeding varieties with 
disease resistance, good yield, cold tolerance (working with Zizanea sp.) and also some for niche markets 
(coloured and aromatic). 

A highlight of the field tour with Dr Gianlorenzo, was a visit to Dr Wangs breeding facilities and his variety 
plots. The laboratory was located in an “OLD” farm building built in 1610. Most of the building had obviously 
been out of use for some time. Dr Wangs glass house was built from a plastic cover. The remarkable part about 
this man, that he was getting fertilisation rates as high as 85% with his crosses.  

I am afraid I do not understand enough about breeding techniques to elaborate on this further, but I will 
hopefully include a picture as proof of the success. 
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Figure 14. Italian steel wheel tractor design for all paddy operations. 

Maurizio Tabacchi – Rice Agronomy 
 
ENTE NAZIONALE RISI    Motara, ITALY 
 

Maurizio Tabacchi is completing his PhD studies on Echinocloa sp (Barnyard Grass – weed of rice) at the rice 
research centre near Mortara in Italy. This centre is the main focus of Rice Research by Ente Nazionale Risi in 
Italy. 

Maurizio is trying to reduce the impact of herbicide application made by rice growers in Italy. Reducing the 
number of herbicide applications to a rice crop can do this. 

The most difficult task has been changing the mind set by growers from having a perfectly clean field, to 
compromising between dollars spent and yield. Growers are slowly adjusting to the idea that some weeds are 
acceptable. This is an extremely difficult concept to grasp, and even more so for growing in a monoculture, like 
most rice crops in Italy. 

The selection of herbicides available to the farmer, are somewhat similar to Australia, but a few more are 
registered for later salvage type control. Guliva (azimsulfuron) is one of the later releases that has a similar mode 
of action to Londax, but acts on a few different weed species at different timings. 

Nematodes are another problem in Italian rice. The nematodes can pass through the winter in the rice seed. 
Water seeded rice offers reasonable control, but drill seeding can lead to disaster from nematodes. 
 
Dr Mazzini – Rice Quality 
ENTE NAZIONALE RISI     Motara, ITALY 
 

Dr Mazzini was involved with assisting the breeding program by assessing quality traits of each variety. The 
quality evaluation involves analysis of texture, stickiness, amylose, and size.  

Additional rice grain assessment is being conducted to evaluate for levels of trace elements. This evaluation is 
specifically being focused on heavy metals. Rice crops nearer to Milan (a city with a population of 5 million) 
have recorded higher levels of Cadmium, which is disturbing to say the least. 

The Cadmium distributes itself evenly throughout the grain, so some is still remaining, even after milling. 

A large percentage of rice from Italy is parboiled. There are two systems of parboiling used: one is Darabaldi 
(batch by batch), and the other is Risogullo or is it Frugone en preve (Flow through type). There are many of 
these parboiling plants located throughout Italy, as most restaurants use parboiled rice for their dishes (no 
wonder consumption is on the decline). 
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Dr Martinotti  
RISO TORO      Trino, ITALY 
 

Dr Martinotti is director of a small milling operation producing high quality, well-packaged rice. The products 
are sold throughout the world. The rice mill handled 10,000 tonnes of paddy rice per year, and was operated by 
only eight people doing eight to sixteen hour shifts per day, five days per week. 

The mill (there are two or three of these mills operating in the area) was designed to be precise and soft during 
the milling process with good cleaning capabilities. The mill had only small storage capacity for paddy rice, as 
most growers stored their own rice. Only quality, pre- tested rice was purchased by the company. 

The hulls from the milling process were sent to a power generation facility near Vercelli, where the power was 
used for energising a parboiling plant. The balance of the power was sold to the grid. The ash by-product from 
the generator is sold to German steel manufacturers. The sterile hulls from the parboiling plant are sold to 
nurseries for plant growing medium. 

The final packaged rice products from the rice mill are packaged in many shapes and sizes. The latest selling 
promotion involves well-presented 500-gram packages with colourful labelling. 

 

Massimo Biloni and Maurizzio Tabacchi guided and introduced me to some “skilled” rice producers in the 
Vercelli area. Giseppi Rossino was one of these. Giseppi was Director/Manager for a 300-hectare rice operation. 
Probably the most outstanding feature of his rice operation was that he required two people to control full time 
water management, and he owned 2 JD CTS harvesters to take the crop off. The harvesters are typical of the 
Italian rice farmers, as they only have limited time to complete harvest before the autumn rains and cold begin. 
This operation also had four tractors from 60hp to 130hp set up with steel wheels for various operations in the 
rice fields. Linkage mounted “arm” mowers maintained all supply and drainage channels throughout the rice 
areas. Very little chemical was used in the channels.  
 
FRANCE 
 
I was lucky enough to drive with my wife from The Lakes district in the North of Italy, to Arles in France via the 
mountains and down the Rhone River. A few days of very nice countryside, except for the nuclear power 
generators scattered down the river. It is a good idea to get off the main highways when travelling through this 
part of Europe if you want to get the feel of the countryside and have a look at some of the agriculture. 
 
Arles is a very old city in the South of France with a population of 50,000 people. It sits on the Northern tip of 
the Camargue alluvial plain on the Grand Rhone River. The Camargue is a sparsley populated, 780 sq km delta 
of the River Rhone. It is famed for its absolute beauty and the incredibly varied bird life that its wetlands 
support. The northern part of the delta and a small area to the North of Arles supports most of the French rice 
growing region. 
 
Jean Claude Mouret who worked as an agronomist for the National Institute of Agronomic Research (INRA), 
was our host in Arles. I was lucky enough to attend the French Rice Research Conference and Field Day, a two 
day event that included some very good lunches. Another three days was spent visiting rice farms and talking to 
rice scientists. Although there was a little bit lost in the translation, the week was very interesting learning. 
 
There are around 220 rice farmers in France growing on average 150 hectares each. Long B and aromatic rice 
varieties are preferred in Europe, although there is still a lot of round rice produced. A large percentage of the 
rice produced is parboiled before consumption. Irrigation water costs from 700 francs to 1100 francs per year. 
 
Jean Claude Mouret was involved in helping rice farmers identify objectives in developing an improved rice 
growing system. The objectives are listed in order from highest priority : 
• To reduce the variability in yield (2 tonne/ha to 11 tonne/ha).  
• Understand the impacts of cultural techniques on the environment ( How each farmer will make decisions 

and adopt to the environment and prevaling situation using past experience) 
• Environmental protection 
 
In 1995 the French Rice Co-operative started their own Rice Breeding Program. In 2000, Didier Louvell joined 
Mr Clemont, to make up the rice breeding team at Centre Francais du Riz. 
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The following is a breakdown of a typical rice crop operation around Arles : 
• 06/05/01 Spread fertilizer 65 units Nitrogen 
• 10/05/01 Seed and Fipronil mix (from co-operative) spread (centrifugal on tractor) @220kg/ha The sowing 

dates are very definate, between 25/04 and 10/05. Water applied. 
• 16/05/01 Ordram @ 6.0 litres/ha 
• 14/06/01 Gulliver 40g/ha with Trend (surfacant)  (0.1litres/ha Azimsulfuron) 
• 22/06/01 Urea 100kg/ha (tractor spreader) 
• No insecticides are used later in growth because of the risk to the environment. 
 
Bare rice ground costs around 30 – 50,000 Francs per hectare. Old grape vine country will cost around 70,000 
Francs per hectare, whilst new established vines will cost around 100,000 francs per hectare. 
 
Rice will return around 1700 francs per tonne( EU intervention price) plus other payments for conservation etc. 
Returns have been diminishing which makes it difficult for the smaller grower. 
 
Water use on rice around the Camargue region is around 27 megalitres per hectare. This is seen to be good from 
an environmental perspective, as the high water use helps keep the salt below the surface. 
 
 
 
 

 

Figure 15.   French Rice Research Conference & Field Day, Arles 
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SUMMARY OF STUDY OBJECTIVES  
 
Rice varieties and their qualities 
 

Money and taste appear to determine the variety and type of rice a certain country will eat. From soft cooking 
Koshihikari in Japan to the parboiled long grains of Europe, the Arborio types in Italy and then the more 
expensive aromatic lines that suit some peoples’ taste. The more tradition and definition shown to quality and 
taste by the consumer, the more expensive the product. Often, the most sought after rice, is the hardest to 
produce. 

The world is presently well supplied with rice of all different qualities. The improvement in production systems 
has kept pace with population growth. The wealthier nations are seeking the higher quality rice types with good 
appearance and specific cooking types. The poorer nations mainly settle for the lower priced brokens and second 
grade rice market. This rice is still just as nutritious. 

The challenge for Australian rice producers is to supply a constant high quality product with all the varietal 
differences on offer. Environment can play a major role in producing some rice varietal characteristics, such as 
Basmati types. The challenge lies ahead for our breeders, chemists, physiologists and researchers in general to 
develop what the high value markets require. The vertical integration of marketing value-added products is 
another tool for maintaining and lifting grower returns. The development of healthier food products derived from 
rice, such as rice bran oil, will also lead to acceptance of the product as a whole. 

Marketing our rice as healthy, clean and green is another strategy in which I see some room for movement. The 
organic, low chemical input or “responsibly produced”(this term was stolen from David Rose, a UK Nuffield 
Scholar, who is driving a farmer marketing push in England) rice has still a small but high value place in the 
market place. 
 
Rice trafficking equipment  (machinery that can travel over a flooded rice field for spray applications). 

After viewing many of the worlds mechanised rice-growing nations, I believe a blend between the light Japanese 
“Paddy Vehicles” and the dual spiked wheels of the Italian rice farmers, would give the ideal solution to 
Australian rice farmers.  

The Californian experience shows the problems of too heavy a vehicle can cause damage and reduced stability in 
the rice paddy. The ideal vehicle should probably have dual steel wheels with an overall good power to weight 
ratio (at least 30hp per tonne) and not weigh more than four tonne. 

I hope to build such a machine this year. 

If narrow rubber tyres were easily acquired, they would probably be the best option of all. 
 
Rice seeding technologies and equipment used. 

My interest in this aspect of rice growing comes from sowing small amounts of seed rice for maximum 
multiplication. This allows new and novel varieties to be developed and tested in a shorter length of time, so they 
can be released for marketing earlier. A typical variety can be at least ten years in development. It is my aim, to 
help lower this by at least two years. 

Japan, has many varied and possibly suitable seeding techniques that I would like to explore further depending 
upon the availability of capital. The most promising development I saw in my travels was at Crowley Research 
Station in Louisiana. They had sowed a seed multiplication area at 18lbs per acre with a precision vegetable 
seeder. The results were astonishing. I have yet to hear of the exact yield, but I would conservatively estimate 5 
tonnes per hectare. This is a multiplication factor of 250 times. This compares with our good multiplication 
factor of around 80. You can see that some improvements in technique can have large benefits. 

Seeding techniques used around the Norwich area in England also showed some promise. They rely on firming 
of the soil before and during planting to ensure good control of seeding depth along with good contact between 
seed and soil. I wish we had some of their soils and even half their rainfall. 

Again, I hope to put some of this learning into practise in the coming years. 

Although the experiences encountered during my travels were wide and varied, the mixture or the cumulation of 
all the information received whilst travelling, blend together to form a knowledge bank that will be useful in 
solving many problems that will arise in the future. 

I believe that I have gained a feel for rice growing on a more global scale, and the contacts and experiences from 
this Nuffield Scholarship will help me understand and improve my study topics mentioned above. 
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OVERVIEW 

 

On reflection, the four months spent on the Nuffield Scholarship experience have allowed me to see agriculture 
on a more global scale for the first time. 

There appears to be enough food produced worldwide to feed the current population, and at present technology 
is keeping up with the increase in world population. Getting the food to where it is needed and whether these 
people have enough money to purchase is another problem. 

Influences of governments on food production appear to be a long-term problem. The ability of the World Trade 
Organisation (WTO) to introduce “Free Trade” on a global scale is a big question that I do not have the answer 
to. Even though a new round of talks has begun this year, highly subsidised nations like USA and Europe do not 
appear to be able to wind back subsidies due to internal political pressures. The introduction of China to the 
WTO will help open up some trade in favour of Australian exports.  

Free trade will allow the most economic production of food in the country or countries that can produce the 
specific food in a most efficient manner. During my Nuffield studies I have seen the scale of farming can vary 
from a workforce of 45 units per hectare to one person running thousands of hectares. The cost of labour versus 
the cost of mechanisation will determine the efficiency of the production system. 

The overlying restriction to agriculture appears to be the environment and urbanisation. Changed climates and 
greenhouse emissions are very real, yet two of the worlds largest industrialised countries (USA and China) 
refuse to join the Kyoto protocols.  

Water is the number one requirement to successful agriculture and also to the growing population. The demand 
for this limited supply will see the cost rise for all irrigation districts and hopefully domestic users all around the 
world. Considerations will have to be given for more and improved water storage in many countries where 
excess rainfall can be trapped without destruction of the catchment. The use of water efficient growing 
techniques and varieties will also be required for maintaining the balance between population and production. 

The use of genetically improved agricultural crops will also help achieve more efficient production of food. In 
some cases, it will also assist in improving our environment by the reduction of pesticide usage. In other cases, it 
may assist in providing a much needed vitamin or mineral source for starving populations, as is the case of 
“Golden” rice developed by Dr Kush at International Rice Research Institute (IRRI). Public acceptance of these 
technologies has been slow in many countries, but as understanding and awareness grows, I believe acceptance 
will grow. 

Research and Development is a critical area of agriculture that must remain focused on trying to maintain food 
growth with population growth. If funding in the R&D sector starts to fall behind as a percentage of production, 
then keeping pace with population growth will not be maintained. 

The wider population of all countries should encourage their governments and leaders to support R&D in food 
development wherever possible. 

 

The fine balance between water, population, food production and maintaining a livable environment will 
determine how agricultural production can be sustained into the future. 

 


