


ary of the Illinois River. Research indicates that this moist-soil plant out-
ranks all other uncultivated species as a source of food for migratory waterfowl in the Illinois River valley.
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Rice cut-grass (Leersia oryzoides) growing in early fall along a tribut
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involved. A noticeable error occurred in
the case of teal grass, Eragrostis hyp-
noides, because millets, pigweed and
other plants growing over this species
when the areas were surveyed made 1t
virtually impossible to plot.

It may seem that the discrepancies
enumerated above outweigh the bene-
fits derived from this method of evalu-
ation. However, we believe that, de-
spite its limitations, the use-abundance
rating gives a far more nearly accurate
picture of the food value of a plant than
do percentages based solely upon the
amount of food taken.

Because of the different factors that
may affect the availability of seeds or
other plant parts of a particular species

Table 5.—Per cent of use, per cent of
abundance, and index value of aquatic and
moist-soil plants at certain lakes in the
Illinois River valley, 1939. Areas included
are listed in table 2.

Per ? g
Cent | CENT | Inpex
Prant s OF Vign
Tler ABUN-
DANCE
Walter's millet. . .. 9 .37 0.26 | 36.04
Rice cut-grass. .. ... 92.25 147 [[15:13
Nutgrasses......... 10.83 0.72 | 15.04
Japanese and wild
millets. .......... 14 .82 5.44 YAy
Duck potato. .. .. .. 3.94 1.48 2.66
Largeseed, nodding
and other smart-
weeds™. ... coeen . 343 o high
Spike rushes. . ..L. .| 0.25 0.10 2.50
Buttonbush. . ... .. 2.64 1.16T | med.
Giant bur-reed. . .. .| 0.44 0.20 |.2.20
Eoontail. . ... o0 . 13.62 6.28 2.19
Marsh smartweed . . .| 7.75 6.73 115
fBealorass. . L. 1.54 tr. med.
Longleaf pondweed | 2.11 2.24 0.94
Water hemp.. . .... 1.65 222 0.74
Sago pondweed . . . .. 0. 38 6.14 0.06
American lotus . . . .. 043 | 25.29 0.02
River bulrush . . . . .. 0.65 | 37.47 0.02
Pickerelweed . . . . . .. tr. 0.03 low
Marsh mallow. ... .. tr. 0.02 low
White waterlily . .. .. tr. 1.15 low
Bl rice e 0.00 1.22 low
Marsh cord grass. . .| 0.00 0.26 low
Southern naiad. . . . . 0.00 0.12 low
Other plants. . .. ... 4.20 7

*#*No figure given
tr.=trace. med.—

#Other than marsh smartweed.
because of difficulty of measurement.
medium. {Minimum figure.
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In any one year, it seems advisable to in-
clude yearly tables as well as a general
summary table. Comparisons between
years will aid in determining the in-
fluences of altered habitat conditions on
the food value of plant species.

Ratings of Food Plants Studied
The value, as food for ducks, of the

moist-soil and aquatic plants commonly
occurring in the Illinois River valley is
based on data presented in tables 3-6.
Rice cut-grass, Leersia oryzoides, fig.
1, outranks all other species in food
value for the 3-year period, table 3. In
1938 it ranked first by a wide margin,
table 4. In 1939 it ranked second to
Walter’s millet, table 5; in 1940 it was
slightly behind Japanese and wild mil-
lets combined, table 6. This variance in

Table 6.—Per cent of use, per cent of
abundance, and index value of aquatic and
moist-soil plants at certain lakes in the
Illinois River valley, 1940. Areas included
are listed in table 2.

Per Per
Cent | CENT | Inpex
Prant OF S VaLug
Ui ABUN-
DANCE
Japanese and wild
milets i s dy 21.26 2.92 7.28
Rice cut-grass. .. ... 28.72 4.15 6.92
Walter’s millet, ... .| 7.64 1.63 4 .68
Largeseed, nodding
and other smart-
weedSE. . ceie - 9.56 3.94 2.43
MUEEEASEER. o e s 8.63 4.18 2.06
Duck potato. ... ... 1.37 1.41 097
Coontail. . s vev . 3.60 5.16 0.70
Spike rushes. .. ....| 0.08 0.13 0.60
Buttonbush. ... . ... 0.71 2.05 0.35
TFeal prass.: .. ve s 0.97 0 08 ?
Water hemp, . .. - 8.53 |28.03 0.30
Longleaf pondweed | 1.38 5.58 0.25
Sago pondweed . . . 0.38 1.58 0.24
Marsh smartweed . | 0.73 4.06 0.18
River bulrush. .... | 0.39 | 20.34 0.02
American lotus . . . . 0.05 | 14.27 0.004
Southern naiad. . . .. 0.00 0.22 low
Small pondweed ... | 0.00 0.20 low
Longleaf
ammannia. ..... | 0.00 0.07 low
Others, many 6.00 ¥

*No figure given
TMinimum figure.

#Other than marsh smartweed.
because of difficulty of measurement.
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in fact—but below the group consisting
principally of nodding, large-seed and
swamp smartweed. _
The relative value of the three species
of nutgrasses may be judged by the fol-
lowing facts:  Cyperus erythrorhizos,
represented by 56.5 per cent of the total
nutgrass seed found in duck gizzards,
was much more abundant than C. stri-
gosus, represented by 19.0 per cent of
the nutgrass seed; C. esculentus, how-
ever, made up 24.5 per cent of the total
nutgrass seed, even though less abun-
dant than C. strigosus. ‘This would in-
dicate that C. esculentus was slightly
better than C. erythrorhizos, which, in
turn, was better than C. strigosus.
Moist-soil smartweeds, consisting
of largeseed smartweed, Polygonum
pennsylvanicum, fig. 4, nodding smart-
weed, P. lapathifolium, fig. 5, swamp
smartweed, P. hydropiperoides, and
minor quantities of other species, rank
fourth for the 3-year period, table 3.
However, here also the same factors
prevail that were responsible for an
error in the index value of the nut-
grasses: in many places seeds deposited

Fig. 6.—Japanese millet (Echinochloa fru-
mentacea) under favorable growing conditions
is one of the greatest seed producers among the
duck food plants of the Illinois River valley.
Because its seed production is greatly depend-
ent on growing conditions, its comparative
value ranges from excellent to fair in the course
of several years.
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in one year were consumed the next,
when germination did not occur and
plants were not recorded. The 1940
index rating of 2.43 in table 6 is probably
the most nearly accurate. It places
these species slightly above the nut-
grasses 1n value. ;

Wild and Japanese millets, FEc/i-
nochloa crusgalli and E. frumentacea, fig.
6, appear fifth in order of preference in
table 3, covering 1938, 1939 and 1940.
For some reason, waterfowl did not ob-

Fig. 7.—Giant bur-reed (Sparganium eury-
carpum) ranks sixth as a duck food plant in the
Illinois River region. Its value here is con-
siderably higher than it is generally accorded
elsewhere. The globose heads are composed of
nutlike, beaked seeds that are eaten by ducks.

tain appreciable amounts of seed of
these species from mud flats in 1938.
Had they done so, the status of these
millets would undoubtedly have been
raised above that of the smartweeds.
Table 6 shows that Japanese and wild
millets headed the list in 1940, when
they were slightly better than rice cut-
grass.

As in other species, millets vary in
seed yield with habitat conditions.
Furthermore, time of planting greatlly
affects seed production. Japanese mil-
let sown in the Illinois River valley after
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Fig. 8.—Coontail (Ceratophyllum demersum) ranks below the moist-soil plants in value as

a source of food for waterfowl, but leads the truly aquatic species.

leaves and stems.

Aug. 1 often fails to ripen before frost.
On the other hand, this millet sown in
June may mature, the seed shatter and
germinate the same summer. In the
Illinois River valley this second growth
of millet has never matured before frost.
We do not know just how operative the
above conditions were in lowering the
value of this species in 1939, but we
know that the water receded in many
lake basins 2 weeks earlier in 1940 than
in 1939 to give the millet a longer grow-
ing season.

Giant bur-reed, Sparganium eury-
carpum, fig. 7, with an index value in
table 3 of 2.60, ranks as a much better
duck food plant in the Illinois River val-
ley than it is generally believed to be.
Studies by Low & Bellrose (ms.) in 1941
on the seed yield of this species reveal
that it produced about three times as
much seed in areas with stable water
levels as in areas with semistable water
levels. In the various types of areas
combined, giant bur-reed in 1941 pro-
duced more seed per unit of area than
either largeseed or nodding smartweed.

Ducks feed mainly on its

Coontail, Ceratophyllum demersum,
fig. 8, ranking slightly below giant bur-
reed in value, table 3, i1s an excellent

Fig. 9.—Duck potato (Sagittaria latifolia) is
valued by ducks more for its seed than for its
large, deeply buried tubers.
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Fig. 11.—Longleaf pondweed ( Potamogeton americanus) ranks eleventh among Illinois River

valley plants as a source of duck food.
produces more seed.

value, but below the nutgrass group.
Seed production studies (Low & Bell-
rose ms.) revealed that in 1941 teal
grass produced about half as much seed
as Cyperus erythrorhizos and almost as
much as did duck potato per area unit.

Duck potato, Sagittaria latifolia, fig.
9, has an index value, table 3, about two-
fifths as great as that of giant bur-reed.
Incidentally, in 1941, bur-reed pro-
duced about two-fifths more seed per
unit of area than did duck potato. For
the most part, the large tubers of duck
potato, often a foot or more under-
ground, are not available as duck food.
However, at times canvasbacks and
ringnecks have succeeded in obtaining
numerous tubers, which considerably
raised the value of duck potato for cer-
tain areas.

Marsh smartweed, Polygonum Muh-
lenbergii, fig. 10, has in table 3 an index
value of 0.84, which places it slightly
below duck potato. Beds of this spe-
cies will not produce seed when growing
out of water; optimum production oc-
curs in water 12 to 18 inches deep. In
several areas, beds produced no seed be-

It ranks above sago pondweed apparently because it

cause of a lack of water. This species
would rank somewhat higher if all the
beds that failed to produce seed were ex-
cluded from the calculations.

Longleaf pondweed, Potamogeton
americanus, fig. 11, ranks below marsh
smartweed in index value, table 3, de-
spite the fact it outproduces the latter in
seed yield by a wide margin. This may
indicate that, because of the greater
depth of water at which the plants grow,
seeds of aquatic plants are less accessi-
ble to dabbling ducks than are those of
marsh plants.

Buttonbush, Cephalanthus occiden-
talis, seldom grows in the areas that
were mapped, occurring usually as a
part of, or within, the shoreline.
Since it is also a woody species, its
abundance was not determined for most
areas. However, in the Crane Lake
region, its abundance was determined in
1939 and 1940. When there was a
dearth of other duck foods in this area,
1939, the index rating was 0.94; when
there was an abundance of other foods,
1940, the index rating dropped to 0.12.
A study of the food consumption on
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Fig. 13.—Sago pondweed (Potamogeton pectinatus) has the reputation of being one of the

best waterfowl food plants in North America.

sixteenth among 25 species or groups.

However, in the Illinois River valley i1t ranks
Its low rating in Illinois appears attributable to its low

seed yield in this area and to the fact that its foliage is seldom found in duck gizzards here.

food resources. A serious paucity of
other duck food plants in 1938 may have
accounted for its unusually high rating
of 0.26 in that year, table 4; when other
food resources were greater, 1939, its in-
dex rating was less than 0.02, table 5.
At Crane Lake in 1938, white waterlily
rated 0.19, but it dropped to 0.01 in
value the following year. This was
doubtlessly due to the inhibition of
fruiting caused by low water. The
above data rank this species as poor
to fair in food value, somewhat higher
than the American lotus.
Pickerelweed, Pontederia cordata, fig.
14, is not given a numerical value n
table 3. It was impossible to secure an
index figure for this plant covering the
3-year study period because of the in-
finitesimal amounts of seed consumed
by ducks. An index value of 0.03, de-
rived from data obtained in 1939 at
Crane Lake, places pickerelweed for that
year and area above river bulrush and
American lotus. If its low value 1s
adequately portrayed by this small

Fig. 14.—Fickerelweed (Pontederia cordata)
is of doubtful value as a duck food plant in
spite of the fact that it is one of the top-ranking
seed producers in the Illinois River region. Its
blue flowers and heart-shaped leaves distin-
guish it from duck potato, which has white
blossoms and arrowhead-shaped leaves,
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sample, then the low use must be due to
low palatability rather than lack of
availability, for this species is one of the
top-ranking seed producers, as shown by
a 1941 study (Low & Bellrose ms.).

River bulrush, Scirpus fluviatilis, a
coarse, dominant marsh plant, frequent-
ly forms dense beds of 50 to 700 acres in
the Illinois River valley. Only rarely in
this area does it fruit, and then only in
small patches; seeds are seldom avail-
able for food. This circumstance ac-
counts for the fact that although river
bulrush formed over 26 per cent of the
vegetation for the 3-year study period,
its seed accounted for only 0.50 per cent
of the uncultivated plant parts con-
sumed by waterfowl; its index value for
the 3-year period is 0.02, table 3. At
Lake Chautauqua, in 1938, when river
bulrush beds produced more than the
usual amount of seed, the index value of
this plant for the area was 0.23.

Since river bulrush covers extensive
areas that might well be occupied by
more valuable food producers, it must
be regarded as one of the most perni-
cious weeds in many waterfowl habitats
of the Illinois River valley.

American lotus, Nelumbo lutea, fig.
15, is next to river bulrush in abundance
in lakes adjacent to the Illinois River.
Unlike this bulrush, however, lotus pro-
duces a fair amount of seed. Yet its
index rating is 0.02, table 3, the same as
river bulrush. Its slight value as a
duck food and its dominance over many
other aquatic plants of greater value
make this species a weed in the migra-
tory waterfowl habitats of the Illinois
River valley.

Its low value as a duck food plant
during October and November must be
attributed to the unpalatability of the
hard, nutlike seeds. Field observations
indicate that before the seeds fully
ripen, in late August and early Septem-
ber, wood ducks feed extensively on
them. At that time the pericarp and
cotyledons of the seed are soft.

Marsh mallow, Hibiscus militaris, is
not generally regarded as a waterfowl
food plant. However, in the 3-year in-
vestigation period it averaged 0.01 per
cent of the vegetation of the marsﬁes
studied, table 3, and a few seeds were
consumed by ducks.
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Southern naiad, Najas guadalupen-
515,18 aplgarently a poor duck food in the
[llinois River valley. While it formed
0.12 per cent of the vegetation on the
areas studied, table 3, only a smattering
of seeds was found in the gizzards
analyzed. Martin & Uhler (1939), in
commenting on the value of the north-
ern and southern naiads in the country
as a whole, term them excellent duck
foods.

Wild rice, Zizania aquatica, fig. 16, is
often regarded as the ZJOd supreme for
waterfowl. This may well be the case
in regions where i1ts abundance is
measured in thousands of acres. How-
ever, despite the fact that it formed beds
of 3 to 81 acres in several Illinois River
valley lakes, none of its seeds were found
in any of the duck stomachs analyzed,
table 3. A possible explanation for the
absence of seeds may be that few were
available, for in August and September
thousands of red-winged blackbirds
were observed feeding on the ripening
seed. Seeds that escape the blackbirds
may be inaccessible among the vegeta-
tion debris and muck of the lake bot-

Fig. 15.—American lotus (Nelumbo lutea), or |
yorkey nut as it is often called locally, is seldom |
utilized by ducks despite its abundance. Its
low value as a food plant is due probably to the:
unpalatability of its hard, nutlike seeds.
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toms; most of the seeds fall a month be-
fore the greatest numbers of ducks ar-
rive. McAtee (1939, p. 33) in comment-
ing on the value of wild rice states:
“This plant has a great reputation as a
producer of food for wildfowl—too high
a rating, perhaps, considering its local
and seasonal availability.”

Small pondweed, Potamageton pusil-
lus, 1s another species that is generally

Fig. 16.—Wild rice (Zizania aguatica) is not
a valuable duck food plant in the Illinois River
valley; few of the seeds are available during the
season of the principal waterfowl flight in the
fall months.

considered a good waterfowl food plant.
Although it amounted to 0.05 per cent
of the vegetation, table 3, no foliage or
seeds were found in any of the stomachs
analyzed. Studies of seed yield in 1941
(Low & Bellrose ms.) revealed that it was
one of the lowest producers. We have
noted that the vegetative parts, after
fruiting time in late July and early
August, generally disintegrate. Whether
disintegration is caused by green algae,
by the competition of coontail and
southern naiad, or by some unknown
factor, we do not know.

Longleaf ammannia, Zmmannia
coceinea, 1s a moist-soil plant that has
occurred fairly abundantly at Clear
Lake. No evidence was obtained that
this species was ever used as food by
ducks, table 3.

Plant parts of a large number of other
species were consumed in infinitesimal
amounts; likewise some other species
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were found in the field in amounts too
small to tabulate, table 3.

Discussion

That the true value to waterfowl of
the various aquatic and moist-soil plants
cannot be determined solely from the
use made of them by the birds is evident
atter consideration of a few outstanding
instances. Based solely on use, Walter’s
millet ranks sixth in value among duck
food plants of the Illinois River valley,
slightly below marsh smartweed, table 3.
When abundance as well as use is con-
sidered, Walter’s millet is second in
rank, nearly 13 times as great in value
as marsh smartweed, which places
ninth in value, table 3. In another in-
stance, based on use only, coontail ranks
second, three-fifths as valuable as the
leading rice cut-grass; however, after
the abundance figure is considered,
coontail drops to seventh place, with
about one-seventh the value of rice cut-
grass. Giant bur-reed, according to use
made by ducks, ranks sixteenth in value.
When the meager occurrence of the bur-
reed is taken into consideration, it
jumps to sixth in value.

Although many extraneous and di-
verse factors have prevented us from
obtaining exact values for duck food
plants, we believe that, by considering
both the abundance and use of such
plants, it is possible to ascertain more
nearly the true value of plant species, as
food for waterfowl, than by using data
based solely on the quantity of the
items taken.

What determines the duck food value
of various aquatic plants? Logically,
availability and palatability are two
most important factors. We believe
evidence discussed in this paper shows
that availability, as measured by food
yield and accessibility, determines the
value of most plants generally con-
sidered as sources of duck food. It
should be noted that, in many species,
seed yield and value go hand in hand.
In other species, depth of water evi-
dently affects availability, through mak-
ing the food source less, or more, easily
accessible to ducks, especially dabbling
ducks. We may tentatively assume that
seeds of moist-soil plants are more














