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Overview

Dr. Scott M. Herron is the lead
Investigator in the Wild Rice and
Ethnobiology Lab at Ferris State
University. He has been actively
pursuing wild rice restoration and
conservation biology since 2003. In an
attempt to develop sustainable ricing
communities in lower Michigan, Dr.
Herron has collaborated with tribal,
extension, and non-profit regional
agencies to learn the skills necessary
to establish functional rice beds, rice
camps, and rice restoration sites.

The challenge that faced him was the
differences in site characteristics, rice
phenology, cultural inexperience, and
lack of resources. The natural choice
was to utilize high quality undergraduate
students to join him in harvesting,
processing, reseeding wild rice, as well
as Iinvestigating physiological variation
In between different populations of
wild rice. A major concern is that the
lower peninsula of Michigan is at the
southern terminus of the range of
northern wild rice, Zizania palustris

L., whereas most of the restoration
ecology and physiological research
comes from northern Minnesota and
Wisconsin inside the heart of genetic
and cultural diversity of wild rice.
Plant geography and evolutionary
ecology has taught us not to assume
that populations at the fringe of a
species range behave, reproduce and
function like those in the core zone of
biocultural diversity. This variation Is
precisely what the lab is investigating,
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while teaching undergraduates how to
design, conduct, and analyze laboratory
research. In addition to research in the
lab, field research has provided the
rare, individualized learning opportunity
(at a teaching focused institution) of
identifying the plants, animals, and
fungi In their natural habitat, as well as
aquatic ecosystem function.

Dr. Herron and Chris LaVelle traveled
to the Wisconsin-Michigan border

In late September to participate in a
traditional wild rice camp sponsored by
the host community of Lac Vieux Desert
Ojibwe, the Michigan State University
Extension-Michigan Natural Features
Inventory, and the Great Lakes Indian
Fish and Wildlife Commission. During
this weekend rice camp, Chris learned
how to carve rice knocking sticks out of
white cedar wood (Thuja occidentalis),
how to use them to harvest wild rice,
and the techniques to maneuver

the canoe through rice beds with a
traditional cedar and ash push pole.

He also learned how to parch wild rice
over a wood fire in a large kettle, a
critical step in converting fresh rice into
parched rice for future food uses. The
rice he parched was brought home to
Big Rapids, where we removed the rice
hulls by winnowing and hand removal,
and enjoyed a harvest meal of wild rice,
wild rice/wheat bread, and other autumn
foods.

Throughout the fall and winter, rice
harvested locally from Martiny Chain
of Lakes (Lower and Upper Evans
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Lakes) of Mecosta County was

tended and evaluated for viability and
germination. This wild rice was stored In
a freezerless refrigerator at 36 degrees
Fahrenheit in water to simulate natural
winter stratification. The field research
phase provided water, sediment, and
fungal smut that were stored in the

lab separately. Investigation into their
properties Is discussed by the student
sections on this poster. Voucher
specimens were produced by the
students, upon instruction, for each of
the populations investigated. These are
currently stored in the FSU Wild Rice
and Ethnobiology Lab.
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Viability and
Germination

Viability Comparison
During Weekly Tests

" # OF DAYS

NUMBER OF SEEDS VIABLE
(LVD)

“NUMBER OF SEEDS VIABLE
(LEL)

% of Sample Viable

Scott Herron', Andrea Lodholtz*, Crystal Phillips*, Michael

Days of Cold Storage (1-2 °C)

Reynolds*, Chris LaVelle®, Lauren Mitten*, and Patrick

Robinson?

'Ferris State University, Department of Biology, Big Rapids, MI.
*Great Lakes Regional Water Program, University of Wisconsin Extension-Green Bay, Wisconsin.
* Undergraduate Student

Wenabozoo and the Duck-(A traditional Anishinaabeg wild rice story)

“One evening Wenabozhoo returned from hunting, but he had no game. As he came toward his fire he saw
a duck sitting on the edge of his kettle of boiling water. After the duck flew away he looked into the kettle and
found wild rice floating upon the water, but he did not know what it was. He ate his supper from the kettle, and
it was the best soup he had ever tasted. So he followed in the direction which the duck had taken, and he
came to a lake full of mano’min. He saw all kinds of ducks and geese, and mud hens, and all other water birds
eating the grain. After that, when Wenabozhoo did not kill a deer, he knew where to find food to eat.”

seed with fungal smut sclerotia. This
leads to a lower yield of rice grains
on that plant. In addition to Hamlin
Lake, the wild rice population on Lac
Vieux Desert was also infected with a
significant fungal smut population. In
the laboratory, Crystal cut samples of
the sclerotia from both Hamlin Lake
and Lac Vieux Desert, and cultivated
them on Saboraud Dextrose
L4 Agar plates at room temperature.
— Sclerotia from Lac Vieux Desert grew
N successfully as a mold shown in the
&5‘% adjacent photos. The resting stage of
sclerotia can germinate upon warm
moist conditions (such as spring time -
Fu ngal Pathogen: orinour lab in a c(:ontainer cl)jf Hgmlin b il | Water Chem IStry
Rice Smut Lake water at room temperature) ' | L&\
and develop a capitulum upon a
stalk that releases ascospores into
the water for future infection of wild
rice flowers. The significance of this
pathogen is that it can reduce the
yield of a population of wild rice, as
well as be harvested with viable rice
grains, and enter the food system
with unknown health risks, because
this is a close relative of ergot,
Claviceps purpurea.
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by Crystal Phillips

While conducting field work on
Hamlin Lake, Dr. Scott Herron and
Crystal Phillips noticed large, purple
sclerotia protruding outwardly from
numerous stalks of Zizania palustris.
The sclerotia were 15-25 millimeters
in length and five millimeters in
diameter. The sclerotia are produced
by an Ascomyocotina fungus in

the Clavicipitaceae that we have
identified as Claviceps zizaniae.
Fungal spores travel through the air
and land on the female flowering part
of northern wild rice. The spores
mimic pollen grains, traveling down
the stigma and style to the ovary
where they eventually replace viable
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Viability Comparison Between
Southern (LEL) and Northern (LVD)
Samples

Number of Days in Cold Storage

NUMBER OF SEEDS
VIABLE (LEL)

NUMBER OF SEEDS
VIABLE (LVD)

DAYS OF COLD
STORAGE (LVD)

DAYS OF COLD
STORAGE (LEL)

Number of Viable Seeds out of 10

Sediment
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Anishinaabeg Ricing Calendar Plant Life Cycle

SPRING
-Germination
-triggered by warming and low oxygen levels
-most seeds germinate the first year
-mid — late April
-Submerged leaf stage
-underwater basal leaves form
- late May — early June

SUMMER
- Floating leaf stage
-leaves lay flat on water surface
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-most critical stage — high winds or rapid rise in water level can uproot or

drown entire beds
-mid-June
-Aerial shoots develop and grow
- 2' — 8 above water level
-late June — August
-Flowering begins

-male and female flowers develop on same stalk

-female flowers located above male on the stalk

- female flowers open 3-4 days before male flowers

-late July
-Seeds develop and mature
-August — September

AUTUMN
-Seed harvest
-August — September
-seeds drop
-seed drops and sinks into sediment

WINTER
- seeds dormant

Hamlin Lake
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Sediment Chemistry
by Chris LaVelle

The sediments of two wild rice
habitats along the southern terminus
of northern wild rice’s range were
tested to investigate the differences
In amounts of nutrients that hold

vital importance to the plant, as well
as the pH. This sediment testing
was done with a LaMotte Soll Test
Kit (Model STH-15; Code 5010)

to test the levels of pH, nitrate,
phosphorous, ammonia, and organic
matter. We attempted to find reasons
why Hamlin Lake, a very successful
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wild rice habitat with hundreds of
dense acres near Lake Michigan,
IS more ecologically stable and
abundant than the Martiny Lakes
(Lower and Upper Evans Lakes).
The Martiny Lakes only contain
scattered ten acres populations of
wild rice mixed with other aquatic
emergent plants. In comparing the
two sites we hope to gain a better
grasp of optimum growth and
survival conditions for northern wild
rice along the southern terminus of

Its range. because Zizania palustris uptakes
the majority of its nitrogen during
The sediment for both lakes were flowering and grain ripening, leaving
gathered late in the growing season very little in the sediment after rice
(September 2008), therefore lower harvest. Hamlin Lake tested slightly
values of key plant nutrients are to higher for phosphorous, and had
be expected because the plants a much greater amount of organic
have already absorbed them so matter in the sediment. Now that

they can complete their reproductive we have conducted late season
cycle. After the tests were conducted tests as a baseline, we will conduct

we found that Hamlin Lake had an sediment tests at earlier stages of

almost neutral pH, which is better the growing season to gain a better

for the plant to live in. Tests from understanding of variation among
both lakes showed that the levels of populations along the southern

nitrogen in two forms, the nitrate ion terminus of northern wild rice’s
and the ammonium ion, were very range.
low. This is most likely

Nutrition Facts

Serving Size 164 g

]
Amount Per Serving

Calories 166 Calories from Fat 5
% Daily Value*
Total Fat 1g 1%

Saturated Fat Og 0%
Trans Fat
Cholesterol Omg 0%

Sodium 5mg 0%
Total Carbohydrate 359 12%

pH — 6.9 pH — 8.1 D Pherdy 12
Phosphorus — 200ppm Phosphorus — 175ppm Protein7g

Ammonia- Trace to low

Ammonia- Trace to low

-]
Vitamin A 0% e« Vitamin C 0%

Nitrite Nitrogen- Trace Nitrite Nitrogen- Trace om0
Nitrate - <10 lbs/acre Nitrate - <10 lbs/acre lower depending on your calorie needs.

Organic Matter- 4 (out of 5)

Organic Matter- 1 (out of 5)
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