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Indian harvest of wild r ice

Wild r ice (Zizania palustris L.), Poaceae is native to North America and grows
predominantly in the Great Lakes region in shallow lakes and rivers. This large-seeded
species, one of four species of wild rice has been gathered, dried, and eaten by people
since prehistoric times. Early North American inhabitants, especially the Ojibway,
Menomini, and Cree tribes in the North Central region of the continent, used the grain as
a staple food and introduced European fur traders to wild rice. Manomin, the name they
gave wild rice, means good berry. Early English explorers called this aquatic plant wild
rice or Indian rice, while the French saw a resemblance to oats and called it folle avoine .
Other names given to wild rice include Canadian rice, squaw rice, water oats, blackbird
oats, and marsh oats. However, the name "wild rice" persisted and today it is the common
name for the genus Zizania, even though the wild type of rice (Oryza) is also called wild
rice. The wild species of rice are  also known as red rice.

                       BOTANY

Taxonomy
The genus, Zizania, was named by Gronovius in Leyden, Holland from a
plant collected in Virginia by John Clayton in 1739 . Linnaeus in 1753
provided the binomial Zizania aquatica from the Clayton specimen. There
are four species of wild rice: Z. palustris L., Z. aquatica L., Z. texana , and
Z. latifolia   The first three are native to North America and the last is
native to Asia. Z. palustris and Z. aquatica are annuals, the others
perennials. Z. palustris, the large seeded type, grows in the Great Lakes
region and is the species grown as a field crop. Z. aquatica grows in the

St. Lawrence River, eastern and south-eastern United States coastal areas, and in
Louisiana. Its seeds are slender and are not harvested for food. Z. texana grows in a small
area in Texas, has slender seeds, and also is not harvested for food.
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Growth Habit
Wild rice (Z. palustris) is an annual, cross-polli nated species that grows in flooded soils.
It matures in about 120 - 130 days (17 weeks), and requires about 2,600 growing degree
days (4.4°C base). Plants are 160cm to 2 meters tall and can have up to 50 till ers per
plant. In cultivated fields, plants usually have three to six till ers. Stems are hollow except
at nodes where leaves, till ers, roots, and flowers appear. Internodes are separated by thin
parchment-like partitions. The shallow root system has a spread of 20 to 30 cm. Mature
roots are straight, spongy, and have very few root hairs. Ribbon-like leaf blades vary in
width from 0.6 to 3.2 cm. Mature plants have five or six leaves per stem or till er above
the water.

Flowers are in a branching panicle with female (pistill ate) flowers at the top and male
(staminate) flowers on the lower portion. Cross polli nation usually occurs since female
flowers emerge first and become receptive and are polli nated before male flowers shed
pollen on the same panicle. Sometimes the transition florets, which are located between
the pistill ate and staminate florets on the panicle, have both stigmas and anthers (pollen),
and can therefore be self-polli nated. Two weeks after fertili zation the wild rice seeds are
visible, and after four weeks, it is ready for harvest. This seed is a caryopsis that is similar
to the grain of cereals. The caryopsis has an impermeable pericarp, large endosperm, and
small embryo. The grains with the palea and lemma (hulls) removed, range from 8 to 16
mm in length, and from 1.5 to 4.5 mm in diameter. Immature seeds are green, but turn a
purple-black colour as they reach maturity. Seeds on any till er will mature at different
times, and on secondary till ers they mature later than on main till ers.

 Seeds of Z. palustris will not germinate for at least
three months after reaching maturity, even if
environmental conditions are satisfactory for growth.
An after-ripening period is required in water at
freezing or near-freezing temperatures (2°C) before
the embryo breaks dormancy and develops into a new
seedling. This seed dormancy is caused by the
impermeable pericarp that is covered by a layer of
wax, and by an imbalance of endogenous chemical
growth promoters and inhibitors. In the spring, seeds
will start to germinate when the water temperature
reaches about 5°C.

grains with (top) and without lemma and palea
(bottom).

Freshly harvested seeds can be made to germinate by
carefully scraping off the pericarp directly above the embryo.

Non dormancy has been found in seeds from plants of Z. aquatica that grows in Florida.
University of Minnesota have made crosses with this species.
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Nutr ition
This grain has a high protein and carbohydrate content, and is very low in fat. The
nutritional quali ty of wild rice appears to equal or surpass that of other cereals. Lysine
and methionine comprise a higher percentage of the amino acids in the protein than in
most other cereals. The SLTM value (sum of lysine, threonine, and methionine contents)
often serve as a measure of the nutritional quali ty of cereals, and is a littl e higher for wild
rice than for oat groats, which is one of the better cereals for humans. Amino acid
composition of processed and unprocessed wild rice is similar, which indicates littl e
reduction in nutritional quali ty during processing. Wild rice contains less than 1% fat, of
which linolenic and linoleic acids together comprise a larger proportion of the fatty acids
(68%) than in wheat, rice, or oats. Although these two fatty acids are easily oxidized and
make wild rice prone to develop rancid odours, the high levels of linolenic acid make the
fat in wild rice highly nutritious. Mineral content of wild rice, which is high in potassium
and phosphorus, compares favourably with wheat, oats, and corn.

Commercialization

Perhaps the first individuals to attempt to increase availabili ty of wild rice for food were
Native Americans. Often suitable lakes or rivers were seeded to wild rice by mixing seed
into clay, rolli ng it into a ball and dropping the clay ball i nto the water. This resulted in
some, but not significant, increase in natural stands.

Indian harvest of wild r ice

Businessmen and botanists have thought about cultivating this plant for over 100 years.
Early European explorers collected seed for planting in Europe but these failed probably
because the seed was not handled properly to remain viable. In 1828, Timothy Flint in
Geography and History wondered why so littl e attention has been paid to wild rice. In
1852, Joseph Bowron suggested wild rice be seeded for agricultural purposes. In 1853,
Oliver Kelly, founder of the National Grange, made the same proposal. Mechanical
harvesting of private lands in Canada started in 1917, by H.B. Willi ams and Z. Durand.

Since about 1950, wild rice has been in the process of becoming a domesticated crop in
the United States and is now being grown commercially in both the United States and
Canada. Prior to that time, natural stands were the only source of the grain, and supplies
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were limited and varied greatly from year to year. With the advent and growth of
commercial production, supplies of wild rice have increased tremendously over the last
40 years. Natural stands continue to be harvested, but the proportion of total supplies
derived from natural stands has steadily declined. In some areas, including the entire state
of Minnesota, natural stands of wild rice, by law, must be harvested only by traditional
canoe-and-flail method, whereas in some parts of Canada, mechanized harvest is
permitted. Of all the wild rice harvested by hand, Minnesota is li kely to account for more
than half in any given year.

In Canada, commercial production of wild rice takes place predominantly in lakes leased
from the various provincial governments. Lease provisions vary by province, but
generally lease holders are permitted to seed the lakes and, in some cases, to control
water levels, and are granted exclusive harvesting rights. Much of the wild rice acreage in
these leased lakes is harvested with the use of airboats.

In the United States, wild rice is being produced commercially as a "domesticated" field
crop in diked, flooded fields. Minnesota and Cali fornia account for most of the crop.

Growing wild rice as a field crop was first attempted near Merrifield, Minnesota in 1950
James and Gerald Godward diked a 1 acre area, planted it with seed collected from a
nearby lake, and flooded the field. The field was drained before harvest and the crop was
harvested by hand. An additional 40 acres were planted by them in 1953 and harvested
with a small pull -type combine. By 1958 they had 120 acres planted to wild rice.

Pull type harvester used in 1950’s wild r ice production

They had good crops the first few years, but Brown Spot (Bipolaris oryzae) caused
serious losses thereafter. However, they continued their pioneering efforts, and today one
of their sons has nearly 1,000 acres in wild rice production. Minnesota wild rice
production had increased to 18,000 acres today.

Initially, the only seed available for planting in fields was of shattering types found in
natural stands. These early fields were harvested several times over a 2-to 3-week grain-
ripening period with specially designed, multiple-pass harvesters. In 1963, Dr. Paul
Yagyu and Mr. Erwin Brooks with the University of Minnesota, Department of
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Agronomy and Plant Genetics, discovered plants in a grower's field owned by Algot
Johnson that retained their seed longer than the rest of the plants . From these few plants,
they and other breeder developed cultivars with more resistance to shattering than types
growing in lakes and rivers. Today, most of the wild rice being grown in fields are more
shattering resistant. Yields of unprocessed grain from shattering types grown in fields
typically ranged from168 to 224 kg/ha, whereas, with shattering resistant cultivars, yields
have been reported as high as 1,680 kg/ha in Minnesota and twice that amount in
Cali fornia.

The development of more shattering resistant cultivars of wild rice was largely
responsible for a tremendous expansion in field production that occurred in the late 1960s
and early 1970s. Practically all the expansion at that time was taking place in Minnesota
where area increased from 354 ha in 1968 to 7,090 ha in 1973. The finding of improved
shattering resistance was the development that eventually made possible the shift to more
eff icient harvest with grain combines. The improved harvest eff iciency from the use of
combines, together with greater harvested yields from shattering resistant cultivars, were
major contributing factors to expanded field production at that time.

Wild rice production began in the 1970s in Cali fornia. Production peaked with
approximately 15,000 acres in 1986.

In 1997, there were 11,780 acres of wild rice in Cali fornia that yielded 0.75 tons per acre
of green wild rice and 0.375 tons of f inished product (ready for consumption).

The cultural management practices of wild rice, Zizania sp., are largely based on the
production of rice, Oryza sativa. Although both species are annual cereals, wild rice
grows taller, is cross-polli nated, and seeds are much thinner and ripen unevenly. In
addition, the growth patterns are different and wild rice seed cannot be dry stored and
retain viabili ty. Wild rice seed must be stored in water under refrigerated conditions from
harvest to planting time. The seed also shatters easily at harvest.

Cali fornia wild rice is grown under a Mediterranean climate characterized by warm, dry,
clear days, and a long growing season. Wild rice is grown mostly on fine-textured, poorly
drained soils with impervious hardpans or claypans. These soils are well suited to wild
rice production, since their low water permeabili ty enhances water use eff iciency.

Cali fornia's wild rice industry began in 1972 when white rice farmer Vince Vanderford
decided to plant Minnesota wild rice seeds at his Yuba City farm in Northern Cali fornia.
Commercial production of Cali fornia wild rice began around 1977.

Four conditions contribute to the success of Cali fornia's wild rice industry: effective
management of water and other environmental factors; a long, dry, warm summer, with
very littl e summer rainfall; the absence of plant disease; and the necessity to reseed the
fields each year

Other factors that were important in the development of wild rice as a field crop were: the
contracting of production by Uncle Bens, Inc., and the formation of a Wild Rice Growers
Association and the initiation of a research program on processing at the University of
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Wisconsin-Madison in 1970; and the initiation of a research program at the University of
Minnesota on breeding, production, diseases, insects, soil fertili ty, machinery, and
processing in 1972. In 1974, a Minnesota Paddy and Wild Rice Research and Promotion
Council was formed after growers voted to contribute a specified fee for each pound of
processed grain produced for promotion and research of the crop. In the early 1970s,
growing wild rice as a field crop began in Cali fornia and by 1987 the added production
had a significant impact on supply and price. In 1982, an International Wild Rice
Association was formed which now includes all producers, processors and marketers in
the United States and Canada.

The marketing of the cultivated crop was significantly aided by the long-time harvest and
marketing of the grain from natural stands. The name of the product was already
established in the gourmet markets, thus the cultivated crop could exploit the gourmet
nature of the grain.

Even though wild rice is grown now on acreages in several states in the USA it is
continuing to undergo domestication in that wild rice still possesses several traits of a
wild species such as some seed shattering, seed dormancy, till er asynchrony, and variable
seed size. However, these traits are under genetic control and given the heritabili ty of
these traits, deliberate selection should accelerate the domestication process.

Air boat Harvesting Wild r ice in Canada

Canada is the only other major competitor with about 1.7 milli on finished pounds.
Almost all Canadian wild rice comes from natural stands or lakes seeded to wild rice,
harvested by air boats with a front-mounted catcher. In North America, wild rice is also
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grown as a field crop in Idaho, Wisconsin and Oregon. Hungary and Australia produce
small quantities.

 Improved, non-shattering types can yield >2000 pounds per acre.

North America is the world's primary wild rice supplier, there are 16 major processing
plants - six in Minnesota, four in Cali fornia and four in Canada and one in Australia. And
one in Hungary.

AGRONOMY

Adaptation

Wild rice grows well i n the warmer temperate climate, cultivars have been developed for
these areas, the crop is grown similarly to rice (Oryza), and thus relatively flat areas are
needed where a flood can be maintained for most of the season. It will grow well on
organic or inorganic soils if the proper nutrients are applied. Since the plant is relatively
tall , its nitrogen requirements are only slightly lower than for rice. In addition, it will
grow well i n cooler and deeper water than rice, thus requiring fewer weed control
chemicals compared to rice.
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Wild r ice panicle

Newly flooded field of wild r ice
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Seedbed Preparation

Seedbed should be prepared the same as it would be for domestic rice.

Banking up should be done in the autumn as wild rice is sown in September when toe
furrows may otherwise have water in them. Autumn construction of banks also allows
time for the banks to consolidate over the winter.

 A disk can be used to prepare the seedbed, but it is not as effective as a rotary hoe in
destroying and incorporating the existing vegetation. The final seedbed should be free of
ridges and depressions to ensure good water drainage.

Autumn till age is recommended for seedbed preparation. Other crops can be grown in
rotation with wild rice, such as: rice, wheat, and canola.

Fields seeded with wild r ice

Planting
Wild rice seed needs to be stored for 90 days in cold (2°C) water before dormancy is
released.  Wild rice seed loses viabili ty, especially after dormancy release, when it is
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allowed to dry below 30% moisture content. Dormant seed, however, can withstand
drying below 25% moisture but needs to be stored in cold (2°C) water for 90 days to
release dormancy. In contrast to rice seed, wild rice seed when planted 5 to 8 cm into the
soil before flooding can still grow while rice seed cannot when covered for more than a
few days by both soil and water. In Australia a seeding rate of 112 kg/ha is
common.(100 lbs per acre) A higher seeding rate is used in Cali fornia and Australia
because plants don't till er as much as in Minnesota and also a higher plant population can
be utili zed since no leaf diseases are prevalent. Seed is drained and mixed with a carrier
grain often wheat 50 / 50 so it is able to flow thru planting equipment.  Peas, vetch or
lupins also make a good carrier grain and less carrier is required. Wheat seems to make
the newly established crop attractive to ducks. If split peas or vetch is available it is
preferred. If using wheat do not use cracked or broken wheat as it can make the mix
sticky and difficult to flow. Most wild rice is aerial sown the same as domestic rice. Ideal
planting dates are from late August to late September in southern NSW, and early to mid
November in Tasmania. Plant density desired is 60 - 100 plants/m2. (6 - 10 plants per
square foot). Yields drop once plant density fall below 40 plants/m2 . Wild rice is an
aquatic plant and a cover of water must be maintained during its growth. A water depth
of 10 to 15 cm, (4 to 6 inches) during crop establishment will provide some weed control,
especially for barnyard grass.

Wild r ice seedlings 4 weeks after planting
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Once the crop is established its growth is quite rapid, till ering usually starts 5 weeks after
planting and panicle initiation is around 6 weeks.

The first heads begin to appear 8 weeks after planting the crop is usually around 70 to 80
cm tall at this stage. Flowering continues until the plant reaches full height of up to 2
meters.

Water Quali ty and Management.
Wild rice has been grown satisfactorily in experiments at sulphate concentrations up to
250 parts per milli on. The growth of wild rice is not affected by the hardness or the pH of
water.

Wild rice is somewhat more susceptible to muddy water than conventional rice but is able
to emerge thru much deeper water.

The criti cal period for maintaining a minimum of 10 to 15 cm of water on the shallow
side of a bay is in the first 6 to 8 weeks of the season when weeds are more readily
controlled by water. Fluctuations in the water depth during this time is not desirable.

The water level in the field can be decreased slowly during flowering so that littl e if any
water needs to be drained from the fields prior to harvest. The soil must remain saturated
during the grain filli ng period. Drain just prior to harvest, usually about 3 days prior in
NSW. Hot dry wind at harvest time can hay off a crop very quickly if the soil i s less than
saturated and cause substantial losses.
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Wild r ice 6 weeks after planting tiller ing star ts.

Wild rice grows a leaf shoot before it grows a primary root, which makes the young seedling
more li kely to uproot and float away than conventional rice.

Wild Rice 8 weeks after planting, the first heads are star ting to appear

After the crop has emerged through the water its growth becomes very rapid. Five weeks
after planting till ering starts and at about 6 weeks panicle initiation occurs. The pant
grows fast and by 8 weeks the first heads start to emerge and the plant is 70 to 80 cm tall .
Over the next 4 weeks it will grow another meter and continue to till er. This growth is
about 4 cm per day and nitrogen demand is at its highest.

Water consumption of the crop is at its highest during this fast growth.
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Field crop of wild r ice at 11 weeks

Fertilizer

 In Cali fornia and Australia, these operations are done in the spring. Fertili ze similar to
the rates used on domestic rice. 200kg /Ha of urea is common. Flooding a field to
grow wild rice causes changes in several chemical systems of the soil that affect plant
nutrition. The only form of nitrogen that is stable in flooded soils is ammonium. Nitrate
nitrogen is rapidly lost due to the formation of dinitrogen gas. Consequently, only
ammonium based fertili zers, including urea, should be used on wild rice. Also, soil
testing for nitrate nitrogen, as is done in small grains, is useful in making fertili zer
recommendations in wild rice. Ammonium nitrogen near the surface of a flooded soil can
be oxidized to nitrate then lost by being transformed to dinitrogen gas. To minimize this
type of loss nitrogen fertili zer should be ploughed under.
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Phosphorus and potassium are both more highly available in peat soils than in mineral
soils and tend to be more highly available in flooded mineral soils than non-flooded
mineral soils. Leaching losses are possible but in well managed wild rice paddies
leaching is not much of a problem. Phosphorus in the flood water enhances algae growth
which can be a problem especially in the early stages of wild rice growth. Phosphorus
fertili zers should be injected or ploughed in.

The availabili ty of iron and manganese increase greatly upon flooding. Wild rice does not
have the abili ty to obtain suff icient iron in non-flooded soils and iron availabili ty is one
of the major reasons wild rice must be grown in flooded soils.

The wild rice plant has a relatively high requirement for plant nutrients for each pound of
dry matter produced. This crop grows rather slowly during the vegetative phase, so that
by jointing, less than 12% of total dry weight is produced. Most plant growth and dry
matter accumulation occurs during flowering and grain maturation. Consequently, the
nitrogen requirement for wild rice is greatest during the reproductive phase when 70% of
the total nitrogen is assimilated by the plant. Growers often apply 30 to 50 lb/acre of urea
nitrogen by air at the late boot stage to supply sufficient nitrogen for grain fill .
Assimilation of phosphorus and potassium follow a similar pattern during crop
development.

Adequate nitrogen is needed optimal growth and reduces shattering.
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Plants that are nitrogen-deficient are shorter and have a lighter green colour than plants
with a suff icient amount. Lower leaves of nitrogen-deficient plants have yellow tips and
margins. A slight deficiency of nitrogen results in less lodging and vegetative growth.
Yields are higher and harvesting is easier with less shattering with higher nitrogen.
Sulphur deficiency can also result in a yellowing that looks similar to nitrogen deficiency.
Experiments with sulphur application have not yielded consistent results but the data are
suggestive of a response to fertili zation for some acid peats with pH less than 6.

Soil testing and plant analysis are the best methods to determine how much fertili zer may
be needed by a wild rice crop. Much of the nitrogen can be applied prior to planting if it
is incorporated to a depth of 3 to 4 in. All ammonium sources, anhydrous ammonia,
ammonium phosphate, and urea, work equally well . Urea ammonium nitrate, UAN, has
29% of the nitrogen in the nitrate form which will be lost to the atmosphere. This source
can be used for wild rice but only 71% of the nitrogen that is applied will be available for
wild rice.

 The phosphorus fertili zer should also be incorporated into the soil to help control algae.
Application of phosphorus in the spring should be avoided. If conditions permit autumn
application of phosphate fertili zer it is better. In fields that have been cropped for several
years, the build-up of phosphorus from previous fertili zation will probably supply the
crop with suff icient P. Top-dress applications of urea should be made at the boot stage or
very early flowering.

Harvest
Well cleaned out harvesting equipment is essential to avoid contamination.

Paddies should be drained gradually in late January and early February during grain fill .
It usually takes about one week for paddies to drain and become dry, but will vary with
soil type. Drainage allows the soil to dry so it can support harvest machinery, harvesting
is possible on mineral soils with some standing water. Hot dry wind can devastate wild
rice crops if the soil has dried completely.

Maximum yields of processed wild rice are obtained when about one-third of the grain at
harvest time is greenish brown or black, rather than green in colour. The grain at this time
has the consistency of f irm dough and contains 35 to 40% moisture. This moisture
content usually occurs when some of the seeds have fallen from the main stem, but very
few have dropped from tillers on the same plant. Growers may not always be able to wait
until this time to harvest due to imminent climatic conditions such as high winds.
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Harvesting wild r ice at 17 weeks

Direct harvest with a combine is possible since shatter resistance and uniformity of
maturation have been improved compared to the original lake types. Field conditions
result in severe limitations of machinery that are not found usually in the harvest of other
crops. High capacity combines are required to harvest wild rice because the plants are
still green. The crop stubble provides littl e support for combines since wild rice is a poor
sod former and the organic soils on which this crop is usually grown lose most of the
fibre strength from tillage.

Growers have made innovative changes to various components of combines such as reels,
grain divide points, draper systems, and track-type support systems. Reels seven feet or
more in diameter are often used to allow the reel bats to enter the crop without pushing it
forward. Extended bats on the reel and crop-divide points prevent the straw from
wrapping around rotating pans of the combine. The pickup-type reel is considered
necessary to reduce shattering since the bats remain parallel to the original position as
they rotate. Reel tines should be adjusted to point downward or somewhat rearward to
provide li fting action. This adjustment, which gives a positive pitch to the pick-up teeth,
also prevents a pressing action on the crop.

A header equipped with a draper extension between the sickle and cross auger is used due
to the height of wild rice plants. This extension provides a space in which plants fall
before entering the cross auger and a "li ve" surface to assist in moving plant material to
the cross auger. “Vibra-mat” may assist the feeding across the front of the combine. The
divide point of combine grain header is usually modified to handle this crop. Larger and
different divide points are used to avoid the hair pining of stems and accumulation of
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straw on the end of the header. Spike-tooth cylinders are effective for threshing heavy
clumps of crop material. Rasp-bar cylinders effectively separate a large portion of the
grain through the concave rather than passing it to the walkers. Rasp-bar cylinders leave
straw in larger pieces, which results in easier separation of straw and grain on the walkers
and sieves.

The height of the cut should be adjusted low enough to harvest most of the grain, yet high
enough to reduce the amount of straw entering the combine. The peripheral speed of the
reel should be 1 1/4 to 1 3/4 times the travel speed of the combine. Rethreshing wild rice
with the taili ngs return in the combine is not needed. Any material that was not threshed
in the first pass is still attached to the straw and passes out the discharge over the walkers.
The sieves and air flow should be adjusted to allow only a small amount of material in
the taili ngs-return. Drum speeds are set as slow as possible and concave as wide as
possible

Adjustment of the air setting is criti cal for the separation of grain and straw on the sieves.
Excessive air flow will blow the lighter kernels out the rear of the machine, whereas a
low air flow permits too much light, chaffy material to accumulate with the clean grain.
Check the air passages often for plugging by plant material. The distribution of material
on the walkers and sieves is examined by quickly stopping a combine that is operating
normally by turning off the engine with the machine engaged and applying the brakes.
Clumps of dense plant material on the walkers indicate an inadequate air flow. A problem
may occur in unloading the grain from the combine due to the high moisture content.
Kernels may interlock and cause a bridge in the grain tank. Growers remove obstructions
in the grain tank to reduce bridging.

In Australia fields are drained about 3 to 7 days before harvest with combines on mineral
soils and 1 - 2 weeks on peat soils. The grain is harvested at >30% moisture since seed
shattering occurs if allowed to dry more on the plant. Harvest when grains on the main
till er are ripe and started to fall . The moist grain is immediately transported to processing
plants and not dried or stored on the farm like other cereals. At the processing plant the
grain is cured, parched, hulled, and graded.

Post Harvest Handling and Processing

Freshly harvested grain has a moisture content of 35 to 45% and proper handling of the
grain is necessary prior to drying to maintain grain quali ty by preventing mould growth.
Freshly harvested grain should be delivered to the processing plant as soon as possible.
Green wild rice is best transported in bulk bags, each bulk bag will hold approximately
700kg. If the grain cannot be transported immediately, it should be kept damp & cool. In
Cali fornia and Australia a 47% to 50% mill out is the average.
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Wild r ice being loaded into ovens

The steps in processing involve in the fermentation or curing, drying, hulli ng,
scarification, cleaning, grading, and packaging. Fermentation is necessary to partially
degrade the hulls to permit easier hulli ng, impart some of the characteristic flavour of
wild rice, and change the immature kernels from a green to a brown colour. Scarification
removes pan of the outer impermeable layer, which reduces the cooking time, so it is
similar to that of rice. Uniformity of cooking times is important for wild rice and rice
marketed as blends.
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Finished product at Ricewild Pty Ltd

Diseases
Diseases in natural stands of wild rice are not usually destructive, but in field-grown wild
rice they can cause serious losses. In the early years of commercial production, severe
epidemics of brown spot destroyed entire crops in some locations. Almost every disease
pathogen of wild rice has been observed previously on rice (Oryza). Of the 12 known
diseases of wild rice the pathogens that cause them 8 are known to be in Australia.
However, Brown Spot, Bipolaris spp. is the only disease known to cause a significant
yield reduction. A yield reduction form Brown Spot has not yet occurred in Australia.
Only Brown Spot and Bacterial Leaf Streak have been seen in Australia.

Brown Spot

Brown spot is the most serious disease affecting wild rice that is grown in fields in
Minnesota but, is not a problem in Cali fornia or mainland Australia, but could potentially
be a problem in Tasmania. This disease is caused by Bipolaris oryzae ( only Bipolaris
oryzae is known in Australia ) and B. sorokiniana. These fungi are considered to cause
brown spot since both are found on infected plants and cause similar symptoms. This
disease is most severe when day temperatures range from 25° to 35°C and nights are
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20°C or warmer. High relative humidity (greater than 90%), and the continuous presence
of free water on leaf surfaces for 11 to 16 hrs, also favour infection. All parts of the plant
are susceptible to infection. The brown, oval leaf spots usually have yellow margins and
are about the size of sesame seeds. These spots are uniform and evenly distributed over
the leaf surface.

 Severe infections cause weakened and broken stems, damaged florets, and a reduced
quantity and quali ty of grain. Yield reductions can vary from insignificant to 100%. The
fungicide Tilt® is used for control of Brown spot in Minnesota.

This disease has never cause any significant yield loss in Australia.

Brown Spot on wild r ice

Bacterial leaf streak
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Bacterial leaf streak has been found on occasions in cultivated wild rice in Australia.
Bacterial leaf streak is caused by Pseudomonas syringae. Economic losses for grain yield
have not been determined. No control measures are known.

Bacter ial Leaf Streak on wild r ice

Insect and other Pests
Army worms,
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The common armyworm (Leucania convecta ) attacks cereals, Larvae appear in plague
proportions in some years, and are patchy in others. Conditions leading to outbreaks are
not yet fully understood. Leafy cereal plants can tolerate considerable feeding from
moderate numbers of armyworms. Control in the vegetative stage is seldom warranted
unless large numbers of armyworms are well distributed throughout the crop and are
destroying young seedlings or the younger two or three leaves from older plants.

Infestations within paddocks are often patchy and more luxuriant stands often have the
highest pest pressure - up to 60 or more armyworms per square metre. Larvae hide in leaf
debris and emerge at night to feed. Infestations are indicated by the eaten-out margins of
leaves. Older larvae can feed on the green stem just below maturing heads, severing
them.

 

Army worm

Aquatic snails

Water snails are common in NSW rice fields, particularly from the till ering phase
onwards. The three most common species, Isidorella newcombi, Austropeplea lessoni,
and Glyptophysa sp. all feed on algae, aquatic plants, and decaying organic matter. Only
Isidorella newcombi and Glyptophysa sp. will feed on rice. Identification of the different
species is relatively simple. Hold the snail with the body aperture pointing towards you
and the spire of the shell pointing upwards. The aperture of Austropeplea lessoni will be
on the right side of the shell , while for Isidorella and Glyptophysa it will be on the left.
The shell of Austropeplea lessoni is fragile and usually pale grey, whilst the shells of the
other species are thicker and usually dark brown. Glyptophysa can be separated from
Isidorella on the basis of its more elongate shell and characteristic pale antennal bases.
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The most serious crop damage occurs when populations of Isidorella newcombi become
established during the period immediately after sowing. Glyptophysa sp. will feed on
rice, but rarely cause the same level of damage as Isidorella. Both species feed on the root
of rice plants, rarely damaging the stems or leaves.

The key to effective snail control is understanding the biology of the two pest species.
Isidorella and Glyptophysa are both capable of burrowing into the soil and entering
dormancy when rice fields are drained prior to harvest. If consecutive crops are grown on
the one field then approximately half the Isidorella snails that entered dormancy when the
first crop was drained will still be alive when the next crop is flooded. These snails will
emerge from the soil within 24 hours and begin feeding and reproducing almost
immediately. Large snail populations develop rapidly, and can seriously damage crops at
this stage, since the seedlings do not have well established root systems and there is often
no alternative food source available for the snails. Whilst Isidorella can survive in the soil
between consecutive crops, they cannot survive periods of dormancy in excess of about
12 months. Most serious snail i nfestations can therefore be avoided by only growing rice
on individual fields every second season. Growers unable to use appropriate crop
rotations for snail management may need to use chemical control, i.e. copper
sulphate.Isidorella can remain dormant in the banks of supply channels, so a useful
technique is to flood on-farm channels several days before starting to fill bays. Any
dormant snails that emerge from the channel banks can then be chemically controlled,
eliminating the risk of these snails moving into the fields with the in flowing water, and
often removing the need for treating the crop itself.

.

Native aquatic snails

Algae

Algae presents the same problems in wild rice as it is in domestic rice in Australia

Algae  Copper Sulphate – In 1997,  30.4% of Cali fornia’s wild rice acreage was treated
with copper sulphate, for algae control, in a median of 1 application per field. The median
application rate was 14.85 lb a.i./acre.



26

Algae in wild r ice

Australian Certified Organic – organic standards version 6 “ Copper applications up to 8
kg /Ha is permissible as a restricted input (exempted in cases of documented deficiency in
soil ) from December 2002”

Ducks

In Australia ducks present the same problems in wild rice as they do in domestic rice.
Wild rice fields are also ideal sites for resting, foraging, nesting, and raising broods of
migratory and resident water birds.
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Gas powered scare guns are effective in controlling ducks in wild r ice

Weeds
 The major grass weeds are annuals and include barnyard grass (Echinochloa spp.)
Barnyard grass is the most competitive and diff icult weed to control in wild rice.
Barnyard grass is a vigorous, warm season annual grass reaching 1 to 5 feet in height
with bases of many stems reddish to dark purple. Leaf blades are flat, 3/8 to 5/8 inch
broad, smooth, and without a ligule or auricles and ligules. Panicles are often reddish to
dark purple. Spikeslets are crowded; awns might be absent or can be found up to 1 inch
long, stiff scattered hairs are common. Barnyard grass was introduced from Europe and
has become widespread throughout our region, especially in irrigated crops, gardens and
other cultivated areas. Leaf sheaths are open lacking auricles and ligules. Seedheads,
often purple, contain crowded large seeds. Continuous flooding to a depth of 4 to 5
inches, in combination with good seedling establishment, provides good control of these
weeds. If the crop is able to canopy over quickly and water depth is maintained Barnyard
grass can be controlled.
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                      Barnyard grass                                                Dir ty Dora

Annual sedges and broadleaf weeds infest Cali fornia and Australian wild rice. The most
important annual sedge is dirty dora (Cyperus difformis), and cumbungi (Typha spp.) is
the most significant perennial weed. And can only be controlled by rotation with other
crops and out of crop weed Control. In Australia Dirty Dora is controlled by planting
wild rice in September when water temperatures are too cool for Dirty Dora to germinate.
Dirty Dora germinates in a water temp of minimum 15*C. Wild rice starts to germinate in
water at 4*C.

Starfruit and Water plantain ( alisma plantago – aquatica )are also common weeds of
wild rice in Australia. But usually do not compete significantly or produce yield losses, if
the crop is sown in September (N.S.W.) and under no other stresses.

Starfruit

Water plantain

l.
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Cumbungi

Shark® herbicide Registered for use in California rice only Shark® is a post emergence
product. Shark is applied by air. It does not require draining or lowering the water level in
bays. And it controls key broadleaf weeds and sedges, including those tolerant to ALS
herbicides, such as Bulrush, Dirty Dora, Redstem (Purple Ammannia or Redstem
Ammannia) and Cali fornia Arrowhead. FMC Corporation has received approval from the
Cali fornia Department of Pesticide Regulation for application of Shark® herbicide in five
new use categories during the 2003 season. These include corn, cotton, small grains, wild
rice and post fallow/pre-plant burn down for registered crops.

 Shark® Active ingredient is carfentrazone. Minnesota may pursue a registration. The
recommended rate on other crops such as corn is 0.008 lb.AI/Acre; the recommended rate
in rice and on the Section 18 ( for wild rice )in Cali fornia is 0.2–0.3 lb.AI/Acre. The
higher rate is needed for wild rice because by the time the weeds emerge from the water
they are considerably older than they are in crops such as corn.

In University of Minnesota trials, a rate of 0.4 lb.AI/Acre (227 grams per Ha. active
ingredient.) was needed to achieve good control of common water plantain (alisma trival)
applied when plants had 3-4 leaves and were 8-10 inches tall . At this rate wild rice
growth was not affected; wild rice plants did show considerable leaf spotting, but this did
not affect yield. Shark provides burn back control, which can allow wild rice to grow
through a canopy of water plantain and become established.

Var ieties
Wild rice in Minnesota Cali fornia and Australia is produced using cultivars that have a
nonshattering tendency. All the following cultivars shatter somewhat and are susceptible
to lodging . .

'K2' has a medium height, early to medium maturity, and medium to high yield.
Developed by Kosbau Brothers in 1972. and popular in Minnisota

‘Franklin’ short season variety. Released by the Minnesota Agricultural Experiment
Station in 1992, grown in Cali fornia since the mid 90’s

“ Itasca” has shatter resistance and 50% higher yield, released in 2002 by Minnesota wild
rice council . Not yet available outside Minnisota

In Cali fornia, cultivars developed by NorCal Seeds are the predominant ones grown.

The generic wild rice grown in Cali fornia is “Cali fornia Johnson” this is the current
variety in Australia.

SUMM ARY AND FUTURE
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Wild rice is firmly established as a new cultivated crop and should continue to expand in
production and usage as yield and production eff iciency are improved. Several key
factors have led to its success to date:
 (1) The grain was recognized by consumers as a gourmet food before domestication
began, thus was relatively high priced and in demand.
 (2)There were several champions of the crop that were willi ng to invest in production
and marketing.
(3) Growers organized themselves early in the process to seek research monies.
(4) The discovery of shattering resistance trait.
Continued expansion will depend on increasing the yield through breeding better
cultivars which have better shattering resistance, till er synchrony, disease resistance,
grain/straw ratio, and lodging resistance and reduced seed dormancy.
In Australia the potential for the crop is great because of our lower costs of production
than North America and access to established markets.

REFERENCES
·  Aiken, S.G., P.F. Lee, D. Punter, and J.M. Stewart. 1988. Wild rice in Canada.

New Canada Publication, Toronto.

·  Albrecht, K.A., E.A. Oelke, and M.L. Brenner. 1979. Abscisic acid levels in the
grain of wild rice. Crop Sci. 19:671-676.

·  Anderson, R.A. 1976. Wild rice: Nutritional review. Cereal Chem. 53:949-955.

·  Elli ott, W.A. 1980. Wild rice, p. 721-731. In: W.R. Fehr and H.H. Hadley (eds.).
Hybridization of crop plants. Amer. Soc. Agron., Madison, WI.

·  Hayes, P.M., R.E. Stucker, and G.G. Wandrey. 1989. The domestication of
American wildrice (Zizania palustris, Poaceae). Econ. Bot. 43:203-214.

·  Jenks, A.E. 1901. The wild rice gatherers of the Upper Lakes. U.S. Dept. of
Interior, Bur. Amer. Ethnol., 9th Rpt. 1899:1015-1160.

·  Johnson, E. 1969. Archaeological evidence for utili zation of wild rice. Science
163:273-277.

·  Martin, A.C. and F.M. Uhler. 1939. Food of game ducks of the U.S. and Canada.
U.S. Dept. Agr. Tech. Bul. 634.

·  Oelke, E., J. Grava, D. Noetzel, D. Barron, J. Percich, C. Schertz, J. Strait, and R.
Stucker. 1982. Wild rice production in Minnesota. Agr. Ext. Ser., Univ. of
Minnesota, AG-BU-0546.



31

·  Oelke, E.A., J.K. Ransom, and M.J. McClellan. 1980. Wild rice production and
seed research, p. 19-38. In: L. Etkin (ed.). Minnesota wild rice research--1979.
Agr. Expt. Sta., Univ. of Minnesota, St. Paul.

·  Oelke, E.A. and M.J. McClellan. 1992. Wild rice production and seed research, p.
1-18. In: L. Etkin (ed.). Minnesota wild rice research--1991. Minnesota Agr. Expt.
Sta. Misc. Pub. 74.

·  Steeves, T.A. 1952. Wild rice--Indian food and a modern delicacy. Econ. Bot.
26:107-142.

·  Stevenson, S. 1988. Wild rice report 1987--North-western Region of Ontario.
Ont. Min. Nat. Res., Kenora, Ont.

·  Trevor, L. 1939. Wild rice in Canada. Can. Geographical J. 19:289-299.

·  Winchell , E.H. and R.P. Dahl. 1984. Wild rice: Production, processing and
marketing. Agr. Expt. Sta., Univ. of Minnesota Misc. Pub. 29.

·   Hill , J.E. and S.R. Roberts. Wild Rice in Cali fornia. Agronomy Progress Report.
University of Cali fornia, Davis. January 1989.

·  Androus, Mel. Personal communication, January 10, 2000.

·  Department of Pesticide Regulation. 1997 Annual Pesticide Use Report.

·  Hill , J.E., S.R. Roberts, D.M. Brandon, S.C. Scardaci, J.F. Willi ams, R.G.

·  Rutters. Rice Production in Cali fornia.

GROWER’S MANUAL

For the latest version of this manual go to www.ricewild.com  and click the logo that
appears above.
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040 7671249
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Wild r ice at Harvest t ime, 17 weeks.


