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Abstract.—Studies have documented the importance of Conservation Reserve Program
(CRP) fields to breeding birds, but few have examined them as food sources for wintering
birds. We compared the biomass of seeds in CRP fields to that in grazed native grass pas-
tures in northeastern Kansas during two winters. Log transformed total seed biomass was
significantly lower in grazed pastures than in CRP fields during the first winter but not the
second. Total seed biomass in CRP fields was highly variable, and decreased between No-
vember and February. Seeds that were typically abundant in CRP fields are important food
items of wintering grassland birds. In conclusion, CRP fields are superior to grazed native
grass pastures in northeastern Kansas as winter foraging habitat for birds.

ACCESIBILIDAD DE SEMILLAS EN PRADERAS COSECHADAS Y EN
CAMPOS DEL PROGRAMA DE RESERVAS DE CONSERVACION EN KANSAS
DURANTE EL INVIERNO

Sinopsis.—Se ha documentado en estudios la importancia de los campos del Programa de
Reservas de Conservacion (CRP) para aves que anidan, pero pocos los han examinado como
fuentes de alimento para aves invernantes. Durante dos inviernos comparamos la biomasa
de semillas en campos del CRP con la de praderas cosechadas de gramas nativas en el nor-
este de Kansas. Transformaciones logaritmicas del total de biomasa de semillas fué signifi-
cativamente menor en las praderas cosechadas que en los campos del CRP en el primer
invierno pero no en el segundo. El total de biomasa de semillas en campos del CRP fué
altamente variable, y se radujo entre noviembre y febrero. Las semillas que aparecieron tipi-
camente abundante en los campos del CRP son alimentos importantes de aves invernantes
en las praderas. En resumen, los campos del CRP son habiticulos superiores de alimenta-
cion invernal para las aves que las praderas cosechadas de yerbas nativas en el noreste de
Kansas.

The Conservation Reserve Program (CRP) was established 1985 to re-
duce commodity surpluses and soil erosion. A secondary benefit has been
the creation of millions of ha of grassland habitat in the Great Plains
(Blackburn et al. 1991), a region that has experienced declines in several
grassland birds because of the loss of grassland habitat to agriculture
(Herkert et al. 1996). Although several studies have documented the value
of CRP lands as avian breeding habitat (Burger et al. 1990, Johnson and
Schwartz 1993, Johnson and Igl 1995, Kantrud 1993, Rodenhouse et al.
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1993), few studies have investigated the value of CRP lands as avian win-
ter foraging areas.

Food availability may limit the size of wintering bird populations (Dun-
ning and Brown 1982, Gryzbowski 1983, Pulliam and Enders 1971). Be-
cause the availability of seeds as a food source for birds in CRP fields dur-
ing winter is unknown, we collected seed samples in CRP fields and grazed
native prairie in northeastern Kansas to determine the amount of seed
available during winter. In the Flint Hills of northeastern Kansas, grazed
prairie is the dominant landscape feature (Helyar 1991-92) and repre-
sents the primary grassland type that would be available to wintering birds
in the absence of CRP fields.

STUDY AREAS AND METHODS

This study was conducted during two winters in Riley County in the Flint
Hills of northeastern Kansas. In February 1993 we collected seed data
from three CRP fields and three grazed pastures. These fields had been
prescribed burned in April 1992. In November 1993 and February 1994
we collected seed data from five CRP fields and five grazed pastures. As
in the previous year, these 10 sites all had received prescribed burns in
April 1993. Study sites ranged from 9.3-15.4 ha.

The CRP fields and grazed pastures were representative of management
practices in the region. All CRP sites had been seeded with a mixture of
Indiangrass (Sorghastrum nutans), big bluestem (Andropogon gerardii),
sideoats grama (Bouteloua curtipendula), little bluestem (Schizachyrium
scoparium), western wheatgrass (Agropyron smithii), and switchgrass (Pani-
cum virgatum) in 1987 or 1988. These six grass species constituted over
95% of the vegetation in the CRP fields during 1992 and 1993. Grazed
pasture study sites were located within stands of native tallgrass prairie
vegetation and were stocked annually at 1.6 ha/steer from early May to
early October or 2.7 ha/cow-calf pair from early July to early December.

Seeds were collected to determine availability in February 1993, Novem-
ber 1993, and February 1994. Seed samples were collected along six par-
allel transects placed perpendicular to the longest axis of each study site.
Transects were evenly spaced along the entire length of each site. Six sam-
pling points were established 25 m apart along each transect, beginning
at a random point at least 25 m from the field edge, for a total of 36
samples per study site. At each sampling point a 20 X 20-cm sampling
frame was placed on the ground. All seed-bearing fallen plant material
and the top l-cm layer of soil were collected from within the frame. Seeds
were taken from standing vegetation, if the stem originated within the
sampling frame. Samples were placed in paper bags, marked by site and
date, and stored frozen until sorted.

Sorting was conducted by first washing the samples through a 0.833-mm
mesh sieve with warm water to remove soil and small debris. The wet
samples were dried partially at 65 C, shaken through sieves of various sizes
to remove large debris, then placed in a seed blower to remove chaft and
small debris. Remaining debris was removed by hand.
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Seeds were classified to the lowest taxonomic category practicable and
stored frozen in glass vials. Taxonomy follows the Great Plains Flora As-
sociation (1986). Seeds were dried at 65 C for 48 h and weighed to 0.0001
g to determine dry biomass. Biomass values were converted to kg/ha for
analysis and pooled into forb, grass, and legume growth-form categories.

Analyses were conducted to determine differences in total seed biomass
between CRP fields and grazed pastures. Prior to analysis, seed biomass
data were transformed to natural logarithms. Log-transformed total seed
biomass data from February 1993 were analyzed using one-way analysis of
variance (ANOVA) to compare CRP fields to grazed pastures. Log-
transformed total seed data from November 1993 and February 1994 were
analyzed using a repeated measures design in a pseudo split-plot model
(Milliken and Johnson 1992). The type of field was the whole plot main
effect and plot within type of field was the whole plot error term and
month was the subplot main effect. The model also included the month
and the type of field by month interaction as the subplot error term. The
data were analyzed using the GLM procedure in SAS (SAS Inst. 1990).

RESULTS

Seeds of 45 species of plants were identified from CRP fields and grazed
pastures. Seeds of 22 species were found in both habitats; 13 were unique
to CRP fields and 10 to grazed pastures. Biomasses of seeds of individual
plant species are presented in Klute (1994). Seeds of Amébrosia artemistifo-
lia, Setaria spp., and Melilotus spp. contributed the most to the biomass
of forb, grass, and legume seeds, respectively, collected from CRP fields.
On grazed pasture, seeds of Ambrosia psilostachya, Dicanthelium oligosan-
thes, and Amorpha spp. contributed the most to the biomass of forb, grass,
and legume seeds, respectively.

During February 1993, total seed biomass on CRP fields ranged from
13.01 to 37.29 kg/ha (x = 18.73 kg/ha) compared to 0.67 to 0.89 kg/ha
(x = 0.79 kg/ha) on grazed pastures. In November 1993, mean total seed
biomasses were 5.24 kg/ha (range 0.96 to 23.76 kg/ha) on CRP fields
and 1.57 kg/ha (range 1.00 to 2.36 kg/ha) on grazed pastures. During
February 1994, the mean total seed biomass was 1.97 kg/ha on CRP fields
(range 0.33 to 9.89 kg/ha) compared to 1.12 kg/ha on grazed pastures
(range 0.73 to 2.09 kg/ha).

Seeds of forbs, grasses, and legumes were represented fairly equally in
seed biomass collected from grazed pasture whereas seeds of grasses domi-
nated that collected from CRP fields (Table 1). Log-transformed total seed
biomass differed significantly between CRP fields and grazed pastures in
February 1993 (F = 79.85; df = 1,4; P = 0.001). During the November
1993 /February 1994 field season, log-transformed total seed biomass did
not differ significantly (= 2.32; df = 1,8; P = 0.16) between CRP fields
and grazed pastures. There was a significant decrease in total seed bio-
mass from November 1993 to February 1994 (2.86 and 1.49 kg/ha, re-
spectively) (F = 21.48; 1,8 df; P = 0.02). Biomasses of grass sced always
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were significantly greater in CRP fields than grazed pasture but other seed
categories did not show consistant differences (Table 1).

DISCUSSION

Analyses of log-transformed total seed biomass data detected a statisti-
cally significant difference in mean seed availability between CRP fields
and grazed pastures. Examination of data from individual study areas
shows that some CRP fields could be important sources of seeds for win-
tering birds. West (1967) calculated that 2.8 kg/ha of Setaria viridis seeds
alone were sufficient to support a flock of 13 American Tree Sparrows
(Spizella arborea) for 150 d of winter. Several of the CRP fields we studied
(three of three in February 1993 and two of five in February 1994) had
seed biomasses in excess of 2.85 kg/ha, whereas none of the grazed pas-
tures had seed biomass exceeding this amount.

Many of the seeds found in abundance in CRP fields are from species
(e.g., Ambrosia artemisiifolia, Setaria spp.) characteristic of early succes-
sional grasslands and often are considered weedy species (Davis 1993,
Great Plains Flora Association 1986). Furthermore, these seeds are im-
portant food items for wintering birds (Bookhout 1958, Robel and Slade
1965, West 1967).

Other studies have found that winter seed availability generally
decreases over time through loss of seeds to deterioration and foraging
by insects, birds, and mammals (Dunning and Brown 1982, Robel and
Slade 1965, West 1967). When seed biomasses from both CRP and grazed
pastures were analyzed, we likewise detected a statistically significant de-
cline in seed availability from November 1993 to February 1994.

The seed biomasses we found on several CRP fields suggest that those
fields could be important sources of food for grassland granivores winter-
ing in Kansas. Grazed pastures provided very little seed. In the absence of
CRP lands, grazed pastures with a scant food base would be the predomi-
nant foraging habitat for avian granivores wintering in northeastern Kan-
sas.

ACKNOWLEDGMENTS

This study was supported by the Kansas Agricultural Experiment Station (Contribution
No. 95-483-]); the Max McGraw Wildlife Foundation; and the Division of Biology, Kansas
State University. We appreciate the cooperation of landowners who allowed us to collect
data on their property. J. Hughes and S. Hull assisted in the field and L. Davis assisted in
seed identification. We thank L. B. Best, C. R. Chandler, D. H. Johnson, and one anony-
mous reviewer for constructive comments.

LITERATURE CITED

BLACKBURN, W. H., ]. B. NEWMAN, AND J. C. Woob. 1991. The Conservation Reserve Pro-
gram: Effects on soil, water and environmental quality. Pp. 27-36, in L. A. Joyce, J. E.
Mitchell, and M. D. Skold, eds. The Conservation Reserve Program—yesterday, today,
tomorrow. U.S. Dept. of Agr. For. Serv. Gen. Tech. Rep. RM-203.

Booknourt, T. A. 1958. The availability of plant seeds to bobwhite quail in southern Illi-
nois. Ecology 39:671-381.



258] D. S. Klute et al. J. Field Ornithol,
Spring 1997

BURGER, L. W,, Jr., E. W. KURZEJESK], T. V. DAILEY, AND M. R. RyAN. 1990. Structural char-
acteristics of vegetation in CRP fields in northern Missouri and their suitability as bob-
white habitat. Trans. N. A. Wildl. Nat. Res. Conf. 55:74-83.

Davis, L. W. 1993. Weed seeds of the Great Plains: a handbook for identification. Univer-
sity Press of Kansas, Lawrence, Kansas. 145 pp.

DUNNING, J. B., JR., AND J. H. BROWN. 1982. Summer rainfall and winter sparrow densities:
a test of the food limitation hypothesis. Auk 99:123-129.

GREAT PLAINS FLORA ASSOCIATION. 1986. Flora of the Great Plains. University of Kansas
Press, Lawrence, Kansas. 1392 pp.

GRYZBOWSKI, J. A. 1983. Sociality of grassland birds during winter. Behav. Ecol. Sociobiol.
13:211-219.

HELYAR, T., ed. 1991-92. Kansas statistical abstract. Institute for Public Policy and Business
Research, University of Kansas, Lawrence, Kansas. 380 pp.

HERKERT, J. R., D. W. SAMPLE, AND R. E. WARNER. 1996. Management of midwestern grass-
land landscapes for conservation of migratory birds. Pp. 89-116, in F. R. Thompson,
ed. Management of midwestern landscapes for conservation of neotropical migratory
birds. U.S. Dept. Agr. For. Serv. Northcentral Exp. Sta. Gen. Tech. Rep. NC-187, Wash-
ington, D.C.

JounsoNn, D. H., AND L. D. I6L. 1995. Contributions of the Conservation Reserve Program
to populations of breeding birds in North Dakota. Wilson Bull. 107:709-718.

, AND M. D. SCHWARTZ. 1993. The Conservation Reserve Program and grassland birds.
Cons. Biol. 7:934-937.

KANTRUD, H. A. 1993. Duck nest success on Conservation Reserve Program land in the
prairie pothole region. J. Soil Water Cons. 48:238-242.

KLUTE, D. S. 1994. Avian community structure, reproductive success, vegetative structure,
and food availability in burned CRP fields and grazed pastures in northeastern Kansas.
M.Sc. thesis, Kansas State Univ. Manhattan, Kansas.

MILLIKEN, G. A., AND D. E. JOHNSON. 1992. Analysis of messy data. Lifetime Learning Publ,,
Belmont, California. 473 pp.

PuLLiaM, H. R, AND F. ENDERS, 1971. The feeding ecology of five sympatric finch species.
Ecology 52:557-566.

ROBEL, R. J., AND N. A. SLADE. 1965. The availability of sunflower and ragweed seed during
fall and winter. J. Wildl. Manage. 29:202-206.

RODENHOUSE, N. L., L. B. BEsT, R. J. O’CONNOR, AND E. K. BOLLINGER. 1993. Effects of
temperate agriculture on Neotropical migrant landbirds. Pp. 280-294, in D. M. Finch
and P. W. Stangel, eds. Status and management of Neotropical migratory birds. U.S.
Dept. Agr. For. Serv. Gen. Tech. Rep. RM-229.

SAS INSTITUTE. 1990. User’s guide: statistics. SAS Institute, Inc., Cary, North Carolina.
956 pp.

WEST, G. C. 1967. Nutrition of tree sparrows during winter in central Illinois. Ecology 48:
58-67.

Received 18 Jan. 1996; accepted 22 Jul. 1996.




