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Figure 1. Total number and volume of aquatic seeds collected from surface and 
bottom samples on stud y impoundment s, 1976. 

DISCUSSION 

Low and Bellrose (1944) reported seed production for 28 waterfowl food 
plants in the illinois River Valley as 101.2 cc/ m'. This value was 6x, 7x, and 
15x higher than the combined seed volume of surface and bottom samples in 
Wisconsin for 15 April , 13 May, and 10 June , respectively. Part of this disparity 
probably can be attributed to losses occurring between the end of a growing season 
and the following spring. This reduction is probably influenced most by seed ger­
mination, decomposition , and consumption. Nevertheless, a substantial seed 
source , especially in bottom samples, still remains available the following spring. 
Decomoosition rates will vary with species but, generally, hard coated seeds 
[smartweeds (Polygonum spp.) , rushes and pondweeds] persist longer than softer 
items such as legumes , com , and other cereal grains (Shearer et al. 1969, Neely 
1956). Visual inspection of seeds during the sorting process indicated that spike 
rush, pondweed, and smartweed had hardest seed coats, and were most per­
sistent , followed by rice cut -grass, manna grass, and arrowhead. Burreed and 
beggar ticks were least persistent. 

Seeds of species requiring seasonally exposed mud flats for germination tended 
to accumulate when sites remained inundated through the growing season . In­
deed, the protective coat on some seeds may be an adaptation increasing their 
viability until favorable growth conditions occur . Also, floating seeds as they ab­
sorb water may sink to the bottom, thereby increasing biomass there. Therefore, 
it is probable that bottom samples contained seed accumulations from several 
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TABLE 1. The mean number and volume (cc/rrr') of aquatic plant seeds collected from surface samples in srucy 
impoundments, 1976. 

Arrowhead (Sagittdriolatifolio) 
Rice cut -grass tLeersia oryzoides) 
Manna grass (G/ycerio borealis) 
Spike rush iEleocbaris spp.) 
Three-way sedge (Dulichium arundinaceum) 
Beggar ticks (Bidem spp.) 
Sedge (Carex spp.) 
Burreed (Sparganium spp .) 
Miscellaneous 
Total 

Apri115 
n = 21 

935 (0.63) 
63 (0.13) 

6 (0.01) 
595 (0.32) 
201 (0.45 ) 
50 (0 .14) 
14 (0.08) 
30 (0041) 
15 (0.03) 

1909 (2.20) 

May 13 
n= 21 

133 (0.11) 
22 (0.0 5) 
1 (0.01) 

422 (0 .26) 
278 (0.67) 

23 (0.06) 
6 (0.05) 
9 (0.09) 
3 (0.03) 

897 (1.33) 

June 10 
n = 21 

110 (0 .08) 
27 (0.0 5) 

384 (0.42) 
297 (0.18) 
253 (0.68) 
21 (0.05) 

169 (1.29) 
14 (0.14) 
3 (0.01) 

1278 (2.90) 



TABLE 2. The mean number and volume (cc/rn') of the aquatic plant seeds collected from bottom samples in study 
impoundments, 1976. 

Arrowhead (Sagittaria !4tifolio) 
Rice cut -grass tLeersia oryzoides) 
Manna grass (Glyceria borealis) 
Spike rush (Eleocbaris spp.) 
Beggar ticks (Bidens spp.) 
Burreed (Sparganium spp.) 
Pondweed (Potamogeton spp.) 
Smartweed (Polygonum spp.) 
Miscellaneous 
Total 

April 15 
n= 20 

1532 (1.13) 
914 (1.40) 
196 (0.24) 

2075 (1.02) 
1000 (2.24) 

554 (7.37) 
30 (0.08) 

108 (0.20) 
267 (0.69) 

6676 (14.37) 

May 13 
n= 20 

244 (0.25) 
565 (1.29) 
19 (0.03) 

858 (0.43) 
537 (1.35) 
394 (4.70) 

9 (0.02) 
1093 (4.67) 

41 (0.12) 
3760 (12.86) 

June 10 
n= 20 

63 (0.09) 
110 (0.23) 
15 (0.02) 

1017 (0.48) 
144 (0.32) 
147 (2.65) 
30 (0.10) 
9 (0.06) 

28 (0.08) 
1563 (4.03) 



growing seasons. Bartonek and Hickey (1969) reported few seeds in surface sam ­
ples « 1% total food), whereas bottom samples contained 43% plant material 
dominated by hard coated seeds. The y attributed the accumulation of seeds in the 
substrate to seed persistence, and further concluded that this condition may have 
increasedthestanding crop inconsiderable excess of annual production. 

Seed abundance, especially in bottom samples, is not synonymous with 
availability. The ability of waterfowl to use residual seeds is also influenced by the 
birds' morphological adaptations and feeding behavior; discussion here is limited 
to puddle ducks (A nas spp.). 

Surface samples were collected within 0.20 m of the water surface, hence 
virtually all these items would be available to puddle ducks that characteristically 

. tip-up or peck at items on or near the surface but usually do not dive for food. 
However , bottom samples were collected at depths of 0.30 - 0.90 rn, thus many 
seeds would be difficult or impossible for puddle ducks to obtain. Linde (1969) 
recommended water levels of less than 0.50 m if puddle duck use is desired. Drob­
ney and Fredrickson (1979) recommended water levels of less than 0.30 m at 
wood duck (A ix sponsavfeeding sites. Arner et al. (1974) reported that high water 
levels (1.22 - 1.83 m) on impoundments in Mississippi render seeds unavailable to 
puddle ducks. 

Water levels are probably the dominant factor influencing aquatic ecosystems. 
and management recommendations exist in the literature concerning water level 
manipulation procedures to increase growth of desirable waterfowl food plants 
(Linde 1969, Atlantic Waterfowl Council 1972). However , excessive water depth 
may seriously restrict food availability to puddle ducks and other waterbirds. 
Custer and Osborn (1978) found water depth limited feeding activities of some 
heron , ibis, and egret species foraging in eelgrass (Zostera marina) habitats. 
Drawdowns in the spring could improve food availability to puddle ducks and 
waterbirds , particularly of food items associated with bottom substrates . 

Drawdowns improve the availability of invertebrates to puddle ducks. Swan­
son and Meyer (1977) found that receding water levels created a short-term in­
crease in invertebrate availability because of shallow water and the concentration 
of organisms within a reduced water volume. Kushlan (1976) found receding 
water levels concentrated fish densities, which greatly increased their availability 
to herons. 

Breeding ducks rely heavily on invertebrate foods as protein sources necessary 
for reproduction (Krapu 1974 , Swanson and Meyer 1973). However, car­
bohydrates are also important during the breeding period as a prime energy source 
(Bardwell et al. 1962, Spinner 1950). " Availability drawdowns" of managed 
wetlands during pre-laying and laying each spring would make both protein and 
carbohydrate food sources readily available to waterfowl. Th is type of 
management may be of added importance in nutrient-poor aquatic ecosystems 
where greatly increased food availability may offset the lack of food abundance. 
Further, in areas where watermay not be available for rcflooding not all impound­
ments need be drawn down. This would not jeopardi ze brood habitat or fall food 
production. 

6 



Waterfowl habitat management symposium at Moncton , New Brunswick, 
Canada, Atlantic Waterfowl Council and others . 306 pp. 

_----,_ _ .,...--- , . 1977. Impact of fluctuating water levels on feed­
ing ecology of breeding blue-winged teal. J.Wild!. Manage. 41:426-433. 

__----:-.,.-_ ' , and]. R. Serie. 1974. Feeding ecology of breed­
ing blue-winged teals. J.Wild!. Manage. 38 : 396-407. 

Voights , D. K. 1976. Aquatic invertebrate abundance in relation to changing 
marsh vegetation. Am. Mid!. Nat. 9 5 :313 -322. 

Weber, C. I. (editor). 1973. Biological field and laboratory methods for measur­
ing the quality of surface waters and effluents. Environmental Protection 
Agency , Cincinnati , Ohio. 

Whitman , W. R. 1976. Impoundments for waterfowl. Can. Wild!. Service, Occ. 
Paper 22. 22 pp. 


