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plant varies greatly but is usually three to
The strusture of the hollow stem or straw
'GHE’“ are regulerly spaced partiticns or septa between the

sﬁem nodes, thus :l owing the stem to floal even though poriions of it may be
injured. The flower structure is also peculiar in that the staminate flowers

have six stemsne rather than three azs is usuzl in grasses.

The seeds germinate con and the rocis grow in lake botioms irn which there
is 1little or no dissolved oxygen. This causes oxygsn reiaticnships of this
plant to bhe of speclal interest.

Growth of the roots of many aqua tic plants is dependent upon oxygen received
through thes tissue from upper paris of the piant. Many such plants have special
air-conducking tissues {arwencﬁymn‘ in the stems and leaves. That rocis of

atr

aguatic plants receive oxygen can be demonstrated by observing oxidized iron
next to the roots of plants puiled from mucky bottoms., The extent and effec=
tiveness of internal gas transport in wild rice is unkmown bub may well be a
Tactor that affects ths depth to which the plant can grow,

grows either along sitreams or slong shores of iakes whe here is considerable
open streteh of waser and %eavy wave acticn in spring. These situatiens bring

ocxygenated water in contact with the seed. It is knowe that planting succeeds

best in small lekas at places where there is inflowing water and that in large

stands there is usually no rice beyond a uen~h cf four feet (probably below the
effect of wave aemlnﬂ}@ However, rice often appears in deep waber areas il the
water level ig lowesrad.

¥

Oxygen reiatlonships of the seed are alse of interest, Wild rice ususlly
T

-E

Several years ago we fasted experimentally the effects of different dis-
solved oxygen concentrations on the germination of wild rice seeddl/, t was
Tfound that at continuocus concentratic ¥ 0.4 parts per mililon of dissolved

‘oxyger., ssed germination was highest {about 50 percent) but that after ger-
mination there was no appreciable growth or ehlorophyll formation at this oxygen
level, There was some growih at 1.7 pop.le. and normal growth above 3,0 pop.lle
It appears, therefore, that low oxygen levels aid in breaking the dormancy of
the seed but after germination at least moderate amounds of oxygen in the water
gre needed for further growih. This siftuaticn might be expected for in winter
the shallow water of rice lakes, or at least the laysr of water next to the
soil, is usually deveid of dissclved oxygen. In spring the water is =erated

by wave action or Tlow of water.

Under the conditions GF the experiment about 25 percent of the rice seeds
germinated and grew at favorable oxygen levels, This result is similar to an
earlier ftest made of sesd Neﬂred over winter in a spring and to that found by
Mr. Algot Jolmson for seed used in planting his paddy at Washkish.
Observations made on wild stands suggest that some of the seed does not
germinate the first Jear and may lay on or in ths bottom mud for at least

five years—=—egpscise w&j :T water levels are high. Delayed germination of sceds
of wild plants=—=aspeoialliy upland wasds==has long been known.

In Minnescta wild rice is not found in waters high in alkali or sulfate
salts, .. There-axe.no.lacge stands in waters in which the concentration of
sui ate don exeseds 20 parts ver milidion, Waters with concentrations greatsr
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b
nage putlets and streams filowing from lake
2y sxness water in years of heavy snowfall
result that water isvels fluctuate consider—

. 8 such perennisl plants as cattails, reseds,

8 with wild rice and which can eveniually

1 lower water lsvels wild rice can grow with=

COmpe asi such water level fiuctuation sets back plant suc=
cession to an early ﬁtage favavabie to the anpusl wild rige——=a situation
generall il : }

Some of ©
long as te==80me fbr more +nan ?OO
years. at the erep often failed
becaunge t times for Indiszns who
depsnd veral Minnescta
stands indicats that, on the averags, : & sxpected to produce ons
bumper ' i : ‘ il ' ar period. Statewlds
during €12 3 crop has varied from a few thousand 10 over a
miliion pounds of rice,

Management of gatur L stands for maximum production of wild rice should
take intc account both the natural ecologieal trsnds in wild rice lakes and
meet the reauﬂr:mnrt ne wild ries plant. Water level control siructures
for wild rvice shands ow 2 wide rangs (4 to 5 fe ef> of water levsl
control so tha perernial ¥ ~“:‘ can be eliminatsd occcasionally by holding the
water high for a growi son. The channel below such dams must >ften be
enlarged so that 43 i guate to carry off excess water when this is not

wanted. The best operation for producticn years is to hold the waler ievel
in spring so that ag muech of the water shoulid be dropped slowly ——about six
inches==throughout the summer., Rapld fiuctuations in waiter level should be
avoided in early summer when the wild ricedisin She floating-leaf stags. AL

that time a rapid rise of 6 inches to 1 foot, especially if combined with storms

and heavy wave action, can cause the plants to pull and drift ashore and the
crop to fail,

Installation of & dam alone on a wild rice stand %o Iry to mainiain
stable" water levels is of no avail and may even injure the lake for wild
rice production. This happened on several Minnesota lakes in the 1930's
when dams were constructed by work relief agencies before we nad our
present understanding as to the reguirements of this wild erop.

It has been pointed out that natural disitribution of wild rice antedates
man and that its oceurrence and abundance is related to fluctuating water
levels and chemical reguiremsnis of the plant. Ve have noi, however, answered
the question "How did wild

the seeds and whole planis, if to rn loose, can be washed down stream, but iso=
lated lakes and headwater areas must have been seeded in some other way. Some
plantings wers anaoUPtadTvmaﬁeiﬁfind ans, The Chippewas have folk tales about
one Wahe-nah=boo=shu, i _disecovered how +asty wild T& e was in soup and planted
all the lzkes he kmewsed? , The most likely natural method of seeding isolated
stands appears %o be transporiation by ducks., It is postulated that such plan-
ting occurs, not bv the paas 'z of seeds througb the digestive tract, as with
many hard-seede tants, bub by the grain being carrisd in the crop.
Ducks will gorge thamse on the seeds and these remain unharmed in the crep
for some hours. If such a dugk were ki g mink, falcon or turtle on

rice get to places whe“e it now grows?" ‘long streams
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of ripering
each family being al “@ é oL
I ¥re rice was rips, the

=
b0 Tive rows of sheaves aoross the L
shegvas were uniied and the grains koocked at. In this way }@ss From
shatiering and to birds was greatly radused. The procsssed grain was stored fov
winter use in bireh bark packages @au*au “me “§:“ sachk holding = ha&f o &

1 3 is i-xeivg bﬁwwwwwa tﬁ&t sresting was dons by the

8
gathered fogether & é Thed rn%s gheaves
kil E

The Sioux were driven from the Minpesora wild rice range by the Ohlpm“w foxs
1850 and then the Chippewas were moved to reservations. Under the provisions of
several traaties, they often were provided with lands cownbaining sizeable wild
rice stands. Some of these stands, such as Nett Lake in St, DLouls County and

oy oo

Lower Rics Lake in Clemrwatsr are stlll under the control of ths Chippewa tribe
T s P
o b

, i
and orly Indian harvesters are peroiitsed. hould be noted that most Hinnes

Indian reservations (all except the Red Lake and Nett Iake Lake Reservations) wers
gatablished as Yopen¥ reservations on which individusl Indisng oo Qﬁw sell lands
allotied to them. Here much of the land is now in the ownership of whites and for
such open reservations the Minnescita Wild Rice law, ﬁassgd in &dﬁvf b@?nu ates that
within the original hﬂa?ﬁ&fm9$ of %

restricted to Indians and white reslidents of the

(]

o g

{3+

The Wild Bice law also fried o perpetuate : : ;
Wild Rics Chief supervise the harvest on sach svandawgaw ng replaced by
loesl YeommittesY., This has V
some, However, it has often proven nfmswkgw$p bo@@n~a ther
paying commitieenen and mest of them prefer to taks | harvest rather
than supervise it. Ag a vesult most of the field di ion of harvest is by pald
s

d
employees of the Conservailion ally Consservation Offisers.

no provision for

stands cox
total abouit
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o

Indisn and white harvesters havs long recognized that there are different
KHnds or strains of wild ries. Thﬁ r;ee ;nat grﬂws gicng rivers. espaciaily on
sandy soil, is usually smsll It is often knmown as oird®
or Yriver" rics, Scme of gting salsble gr
grows in Nett Iske on fthe Indians 48re Ars vary
protective of this choice | e Y O%her quamétles and
differsnees in wild rice | Y Por sxample, in the early 134073
Paul LaRague, EWE ks geistant Director of the wild rice
harvest, commente 18T 1 T 1d rice with his grandfather

on Big Rlcp Take
as "double=jackst
hard to remove.

50 thad an experi

was known toe the Indians

e egpenially thick and

nds is sufficiently different
e from by looking at it.

L s here and high prices, tnﬁ harvest
amountad toc 62 s : or the 1600=aszre zmrea Trom which the
rice was taken. Using a facior ! coessed rice from Z.5 pounds of green
rice this is eguivalent to esged rice per acrse. The usual harvest
in Hinnesota in recent years has, nad from reporte of buyers and proces—

crs, been about 2 million pounds and this has rangsd usually between

I miiiion and % milliion.

The rice harvested from wild stands reprssents only & small fraction of the
crop, even if the stands ars harvssied several timess. This proporticon has been
d::-

variously estimated at between 5 an

<

. - -y I3
mechanicsl harvester combined with band Indisn harvesting took 370 pounds

In an experimental 40-acre paddy at Washikish, Mr, Algot Johnsonfiz~ use of a
y \
[ {green;
rice per agre (i)u poumnds pr@gessed) and thisg, he

estimated represented oniy aboub
one=third of the total crop. Rogosi 1107 by expanding yield data from rise growm
experimentalily in small bozss calculated total yield of 22 o 129 pounds per acre
(prcc,wseu) for ; fertilized soil, He found the
yield was relamed 1o ¢ highest returns from seed
planted were 1d=Tol e rate of 160,000 grains per
acre and 5-Ffold fro e of 1,500,000 grains per acre,
Since there are 5 {Washkish dats of Mr. Johne
son) these Tepres 200 pounds per aars., There
is no accepted st

of non=procsssed wild rice,
grain and the hulls and
two planting rates can be

this varying great
th= proporticen of
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. WaterLegacy Wild Rice Comment

In summary: (1) hand harvesting tekes only a small part of the crop from
wild stands and usually this harvest amounts to 40 pounds or less {processed Tice)

T
P es (2\ under intensive manasement and careful harvesting a yield of 150
pounds per acre is possible from wild strains, With a non=shattering strain,
Tertilization and intensive harvesting a yield of_ 500 pounds per acre could be

~
N
producsed if all the grain were harvested, Brooks o/ gives a more coptimistic ss=

timate of 1500 w0 1800 pounds per acre:; and {3} plenting rate for greatest return
from seed planted is probably arcund one bushel (32 quarss dry measure or 40 %o DO
pounds) per acre and for greatest overall yileld, on fertilized soil, about 5
bushels per acre.

W1lld rice remained principally an Indian food of not much commercial impors
tance until affter 1900, However, in the early days some was bought by fur ftrading
com les to augment the Inod supply at their posts. For exemple, in the early

L Horthwest Fur Company bougnt 1200 to 1500 bushels a yesr in bthe Zainy
Lake are‘JQZIG In later years some was purchased or fraded fo local whifte resi-
d logging camps. According to L. 4. Rossmen =+ . Dloneer newspaper pub=-
lisher at Grand Rapids, the first commercial dealer in wild rice in Minnesota was
Fﬂank Vance, who had a sito near Sguaw Lake in [tasea County. He bought green
rice from the Indians at =z eent or a cent-and-one-half a pound, and finished rice
for 5 cents a pound. This he sold Palmost umiformly” for 10 cents = pound. He
also developed the first ms haﬁ;CdJ processing equipment. He sold 5 or 6 tous

a year. UMr. Rossman gives wo exact dates but this was prior to World War L, pro-
bably arcund 1900=1%10. DIuring Worid War I the price of finished rice rose to

30 or 40 cents a pound, zand others went into the business. Some constructed
harvesting mechines, boats with reels like that of a grain binder, to knock the
grains into the boat. Photographs of machlnvs of this type used in Manitobz
more recently are shown in Steeve's paper

}

£

k"—w)

In 1939 the use of such mechanigal "pickers" on public waters was outlawed
in Hinnesota and in thait year the Conservation Department pui the wild rice law
1nt0 effect and supervised the harvest. There was difficulty in organizing the
harvest and in 1940--a year of a bumper crop-=the first survey of the stands was
made 1

by the writer and the harvest better organized. Green rice then sold for
5 4o 6 cents 2 nound and finished rice for about 15 cents. In years of ordinary
orops,; however an ohie 1940's the rice ususlly sold on the stands for 8 teo 15

= Exhibit 35

cents a pound. .rogcessedriace whc;esaJexiai 30-40 cenis and retaitedatr 50-60 zents 2 pouw

Tinary novelty and gourmet food has 1ncreased

iy due to activitzes of the processors who earlQ
Association, Urocess;ng methods have been improved
pive to the customer, In recent yna”b wild rice has
; poumd Tha retall price hit a peak of
& t e ye

Demand for I rice ag a cu
greatly since bhen--at least pﬂrt
organized a Wild Rice Produce
and the product made more att‘
commenly retailed from $4.00 0
about $8,00 a pound in some places in
In recent years prices paid to
range of 35 to 75 cents a poun

lv been 1n the

L i~

[

arg of mediocre ¢rops.
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licensed harvesters ranged from 292
wild rige harvessters in MHinnesota
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