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INVERTEBRATE AVAILABILITY FOR UPLAND GAME BIRDS IN TALL FESCUE AND
NATIVE WARM-SEASON GRASS FIELDS
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ABSTRACT—Native warm-season grasses (NWSG) are commonly recommended over introduced cool-season
grasses to enhance the structure of available wildlife habitat. Data concerning food availability (macroinvertebrate
abundance) for young gallinaceous birds within these field-cover types are lacking. We collected invertebrate samples
from 10 NWSG fields and 10 fields of tall fescue (Festuca arundinacea) during the brooding season across Tennessee
using a terrestrial vacuum sampler. Fields of tall fescue did not differ in overall invertebrate density or biomass
from NWSG fields. Density and biomass of Hemiptera (true bugs) was greater in tall fescue fields (£ = 0.012), while
density of Orthoptera (grasshoppers) was higher in NWS(G ficlds (P = 0.088). The lack of difference in overall
invertebrate availability between cover types suggests that other parameters (vegelation structure and presence of
forhs) have a greater influence on use of fields by yvoung gallinaceous birds.

Conversion ol idle croplimd to tall fescue pasture has de-
araded wildlife habitat in the mid-South and has been idenuied
as o primary factor for the precipitous decline in northern boh-
white (Colinny vireinicnus) populations (Washburn et al., 2000),
Tall fescue is classified as a perenmal long-lived bunchgrass that
is extremely competitive (Ball et al., 1996). Although classihied
as i bunchgrass, tall fescue grows in dense stands, making travel
by many small wildlife species tespecially ground birds) ex-
tremely ditheult,
upon senescence, creating a deep layer ol thatch, The dense

In addition. wll fescue leaves droop and lall

orowth structure and thatch layer preclude weed seeds i the seed
bank from germinating: thus, vegetative diversity and weed seed
available as tood for wildlite are drastically reduced. Further. tall
(escue has a variety of toxicosis syndromes caused by o fungal
endophyte (Acremonium coenophialum). which results in many
physiological problems with livestock (Ball et al.. 1996). This
also makes (escue poor-quality Torage for wildlife. When ted
tall fescue seed diet, bobwhites exhibit cloacal swelling that ul-
timately leads 1o increased mortality (Barnes, [999)

Native warm-season  grasses (NWSG) have been recom-
mended when converting fiekds from non-native perennial grasses
o provide enhanced wildlife habitat (Warner and Brady, 1996:
Washburn et al,, 2000; Madison et al, 20011
bunchgrasses native o Tennessee include big bluestem tAndro-
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pogon  gerardiny, little  bluestem  (Schizachyrim scopartuni),
broomsedee bluestem (Andropogon virginicus), indiangrass (Sor-
ehastrion mutans). switchgrass, (Panicum virgatum ), and castern
samagrass (Tripyacum dacivloides). Vanious mixtures ol these
grasses. along with several associated lorbs. have been used to
restore wildlite habitat. The growth nature of NWSG allows bare
ground space between bunches, especially when sowed at rela-
tively low rates (4-6 pounds Pure Live Seed per acre). The re-
sulting open nature at ground level provides truvel space Tor
smaller animals (game hird poults, various songhbirds, rabbits)

while providing o “canopy™ of overhead cover. In addition. hire
cround space allows various seeds found m the seed hunk such
as rugweed (Ambrosia artemisiifolier). partridge pea (Cassic fay-
icilatay. begears lice (Desmodinm obtiesinn), blackberres (Ru-
by spp.). and pokeweed (Phyrolacca dmericani) 10 sermiinale,
and produce o valuable Toud source tseeds and solt mast) tor
many bird species, including northern bobwlites.

Invertehrates are a critical component in the diet ol young
upland game birds (Huandley. 19312 Nestler. 1940; Barwick et al..
1973 Nenno and Lindzey. 1979), providing profein and ealeium
essential tor chick development and survival (Nestler et al.. 1945:
Robel et al. 1995). Invertebrates often comprise more than 80%
of the diet of young northern bobwhites and wild turkeys (Me-
feaeris gallopave, Handley. 193[: Nestler 194): Hurst and
Stringer. 1975: Huest. 1992: Burger. 2001: Dickson, 2001). The
avatlability and quality of brood habitat infuences survival ot
sallinaceous chicks (Hurst, 1972: Everett et al.. 1980 Metzler
and Spedke. 1985), Invertebrate abundance and avatlabihity are
twa primary lactors determining brood habitat quality (Rosene,
1UAY: Hurst, 1992: Peoples et al.. 1996) and have been hinked 1o
variations i breeding success (Southwood and Cross, 1969). A

change in invertehrate availability arising from changes in veg-
ctation (conversion from fescue v NWSG) would impact popu-
lations of gallinaceous birds that use those ureas,

While it is clear NWSG provide better vegetative structure
for wildlite, the relauve abundance of invertebrates associated
with NWSG as compared 1o tall fescue is not known. The ob-

jective of this study was to determine and compire mein inver

tebrate density and biomass in fields of tall fescue and NWSG,

MATERIALS AND METHODS

lields ol 1all 10 felds of NWSG located
qeriss Tennessee were chosen (or invertebrate collection. To min-

Ten fescue and
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TABLE 1 Overall mean = SE' invertebrate density (per m*)
andd biomass (mg/me ) e tall fescue (v = 101 and native warm
I sampled oeross Tennessee, June,

season grass delds (o

[ere saee

Vowedotny of Sorenice voll, 77, no. 4

ALl 200 Mean 0 SEY density (per m) and biomuass (mg/
m- ol ivertehrate orders i tall Tescue (o = 1O and native warm

sedson grass helds (o = 10 sampled across Tennessee, June.

| YO | Oy
Cover type L Yensiny Biomiss Chrde Cover type Densiy Bromiss

Tall fescue T2 = [.R& Jufo 2 2.2 Acari FFescue 1.0 = (LN (0 e
INIIVE WIUTTI) SCHSON 2riasses s o O B o 3, TE= Y B 4 Nutive (.02 = (0 05 £ (.03
Arancae IFescue .14 = 0,14 | 2.0 & ¥, 17"
' Means with the same letter in the siame column are not dif- Native 1232 D4l A 103
lerent (£~ (.30, Coleopter Frescue 0 G ol A O I A L% I W I
Nutive D87 £ (.33 FO2 & |35
Diplopods Fescue DO = ] (L2 + (.02
mze both potential bias and influence on mvertehrate popli- Nl ve (LEH) + () (MY = (h g
tons (Owen. 1976: Morris. 19812 Healy and Nenno, 1983, felds Diptera Fescle 005 + ()3 01 + 0.0]
chosen tor study had not been mowed and all contained = 107 MNitlivie (LO3 & 001 (hL26 + () &
lorbaceous vegetation (euach held sampled continmed - 90% tall Pulmonati Fescue (.11 & .7 207+ )66
lescue or NWSGH Sampling was conducted between 23 My and Nilive (.08 + (7 KRR — N84
| | .|lII1L' [UUIY R sHnny IJH}'.‘- between 1O AM and 3 PM. "”llh HL‘HII]'HL‘TH I"'L‘Hi..‘tlt_‘ (}.56 < () 23 .35 = {).55
saimpling period wias chosen as 1l coincides with the peak brood- Native (LOS = O.060 (L40) = () 3R"
rearmg period tar wild tirkeys in Tennessee and is just belore Huomopteri Fescue 378 = | 53 593 = 2ugu
most tall feseue helds are cut tor hay, Twelve mvertehrate sam- Nativie e A I T U 505 — |58
ples were collected Trom each field within o 0.25-m° bottomless Hymenopler: Fesele (143 + 0 16 A5 + 7
box with lid using a moditied hand-held blowervae (Harper and Nutive (y6 = 0.3 (.73 = [3 244
Ciuynn, 19981 Invertebrate samples were dried a 60 C lor 48 [sopodi Fescue (0.3 + 0] (.20 = () 1
I tMurkin et al. 1994 and debris removed. Invertebrates were Niative (O = O (.00 = 00K
identitied 1o order, counted. and weighed. Lepidopter Febeite OO% = () O (.62 = (1450
Duata were analyzed using SAS statistical software (SAS [n- Nutive 003 = (e ()56 + () 3
stitute Ince 19900 The LINIVARIATE procedure wis used (o Orthoptera Fescue 28 = 05" 173 & N.aR
evaluate normahty ol mvertehrate dita and simular varnee wis Native .Gl = 016 HO0 ~ 3 RE
checked using the check ol cquality ol stundard deviation. Over- I'michoptera Fescue OO0 = O (L0 = )
all mvertebrate density and biomass Jdata were compared between Native (.02 = (.00 (.02 = 0.0

tll fescue und NWSG fields using o complete rundomized de-
stgn. Density and biomass ol invertebrate orders were compared
ustng Fisher's Exact Test. Data were sphit into two classitications,
Hexapoda and Other, and compared between treatments usiny
Fisher™ exact test

RESULTS

Two hundred and torty O.25-m0 invertebrate samples were
collected from 20 fields across Tennessee. Five classes ol inver-
tebrates were collected: Arachmida (including orders Acar and
Arancae): Diplopoda; Gastropoda (order Pulmonata): Hesapoda
(including orders Coleoptera, Diptera. Hemiptera, Homoptera,
Hymenoptera, Lepidoptera. Orthoptera, and  Trichopieray; and
Malacostraca torder Isopoda).

Inveriebraw data were non-normal, skewed toward zero he-
cause all orders were not present i all samples. Data were log
anstormed to meet the assumptions for ANOVA and o perform
mean-separation ol invertebrate order density and biormass,

There was no difference in mean invertebrate density (1 =
OGS adfo = 198 = O0.318) or biomass (F = 0.69, Jf = 1, P
= (418} between cover types (Table 11 Density (F = 7.75, d.f.
= W P = 0012 and biomass (F = 752 df. = 19, P = 001 3)
ol Hemiptera were greater i tall fescue fields. Density ol Or-
thoptera {F = 3.24,.d.L = 19, P = 10088 wirs higher in NWSG
helds, Other orders did not differ (£ = 00104 in density or bio-
miss (Table 2) between cover types, More of the wll fescue helds
sampled contuned Hemiptera 7 = 0.070) than NWSG fields,

" Means with the same letter within cach order are not difTerent
B e R % L T

There wias no difterence i prevalence ol other iveriebrate o
ders among trelds (Tuble 3,

[DISCUSSION

Invertehrate abundance and availability has been shown 1o
vary between vegetation types, (Stoddird, 1963 Webh, 1965
Southwood and Cross. 1969 Blackburn et al.. 1975, Dunaway.
1976, Nenno and Lindzey., 19790 Shichon and Edwards, 1983:
Healy. T985: Juckson et al, 1987. Knox. 1994: Hollifield and
Dimmick, 1995: Harper et al,, 2000 but comparisons hetween
tll fescue and NWSG have not been made. Because invertebrate
abundance s intluenced by the forb componemt (Wehb, 1963;
Hedly and Nenno, 19830 Hollitield and Dimmick. 1995; Harper
el al. 200000 we thought if was important (o sample grass com-
mumities that were reliatively “lorh free.™ giving a beétter repre-
senitation ol what the actual grusses harbored. The presence of
naurally occurring forbs, particularly legumes. would likely in-
crease invertehrate abundance.

Although we found stutisocal differences in the number of
Hemiptera and Orthoptera between cover types, relatively few of
cither were present (-
contning o varicty ol forbs, the density ol invertebrates in these

I oper meys When compared 1o openings
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pure grass stands (5=7 per me) was constderably lower: Unmin-
dped wildlite openings in the southerm Appalachians contamed
variety ol paturally occurring Torbs, and harbored 46 mverte
brates per me (Harper et all 200010 Sixiv-eight percent ol these
mvertebrates (31 per m) derved Trom seven orders of Hexapodi
(Coleoptera, [ptera. Hemiptera, Homaoptera, Hymenoptenin Lep-
woptera, and Orthopterad that are considered  primary prey ol
wild turkey poalts (Hampeiek and Davis, 19710 Hurst and Stringer,
1975 Nenno and Lindzey, 19790 Healy, 19850 Futire research
might focus on invertehrate aviulability and vegetative struclure
when the desired forb component s present within NWSG
stands.

Invertebrate abundance and bomuass changes (usually -
creases) through the growing scason and stiage of vegetative
erowth may mfluence invertebriate popubiations. This should not
however, sovern when myvertebrate populations are sampled.
Game bird poults need imvertehrates for food soon alter hatching.,
regardiess ol vegetation stage. We deternuned our sampling pe-
riod based on the lite eyele of game brd poulis m Tennessee,
|ate May/early June represents the peak hatching pernod tor wald
trkeys as well as minal northern bobwhite nests (Dunimick,
196K Rosene. 1969 Everetl et al, 1980 Davis, 1992 Dinunick,
1992 Martin, 1993: Harper, 19981 Because wall tescue is a conl
season eriass, 11 has matored and produced seed by Tate May/early
June. However, vegetative iomass s not necessarily greater an
Ll Tescue helds ar this time, Switchprass and eastern gamagrass
begin o Hower i lute Mav/early June and the vegetiative biomiss
i these felds (as well as hig bluestem and imdiangrass) is ofien
preater than that produced by tall Tescue, even though it has past
maturity (Balasko et al., 19840 Staley eral. 19910 Woll dind Fisk,
| 995 ).

While invertebrates play an important role o determiming
brood habitat quality (Handley, 1931, Nestler, 1940 Barwick et
al.. 1973; Hurst, 197%; Nenno and Lindzey, 19790 Anderson and
Samuel, 1980: Healy and Nenno. 19830 Healy, 19850 Rogers,
1985 ). mvertebrate orvder. avanlubility, amd vegetive structire
are just as amportant (Healy, 19850 Davis, 1992; Porter. 1995
Peoples et al, 1996 Harper et al, 20001010 In Pennsylvania and
West Virginii, voung torkeys could not wavel etlecuvely i pe-
rennial cool-season grasses, yer old gelds with o torb component
allowed free movement tor finding and gathering sceds and in-
vertehrates (Nenno and Lindzey, 1979 Healy, 19855 Datficuliy
i traveling adversely altects the poults” teeding rate, canses m-
creased energy expenditure, and may ultimately mcrease mortal-
ity vig physiological stress and/or predation

Many factors imtluence mnvertebrate abundance and compo-
sttion within a given habitat
ol year has been documented (Hughes, 19550 Willums, 1961

The intluence of weather and tnme

Other factors include mechamcal mampulanon. prescribed fire.
and the composition and amount of accumulated  hiter Morrts
CTO8 1) Tound leathopper abundance declined after grassland cot-
ting and populations were most alfecred by cutting i July. Hursi
CLO700 Tound arcas recently prescrbed burmed produced  more
imvertehrates and Harper et al, (20070 peported ivertehrate den-
sity and biomass were mlluenced by vegetanive litter Bromiss
The fields sampled in this study hid not been mowed or burned
during the current growing scason and did not reflect mvertebrite
populations alfected by those treatments,

Although we Tound no difference m invertebrate density and
hioimass between fields of tall fescue and NWSGL this should not
sugpest these two cover types oftered spmilar wildife habava.
DitTerences m the smount of use )l tescue and NWSG recerve

Ivertehrate avanlabilits tor aphand gamwe hirds "

g ]

TAaBLl A d

samples

Invertehrate order presence gnowall lescae e
FOh s native warm season grass held samples (o0
LD sampled across Tennessee. Junc. 19949,

Odrder Fescue N 1 value
A () | |00
Aranvaw |1 |} I 000
Coleoprer 1) L) (AIRIN
Lyplopoda i [ | 00
Lhiptery 3 4 | 000
Pulmonata 4 i, ()60
Henupiera 8 3 (.070
Homoptera () 1) |
Hymenoptera () I |
I'*lll'i'ﬂ'll,!ﬂ- I () N
Lepidopteri 7 8 ().AT0)
Orthoptera [ 1) 1) | AHN)
I'richopiera () | | (MM

by callindceous broods is more hikely determmed by vegetalive
parameters rather thim mvertebrate abundance. As more lands are
placed i federal programs provided through Farm Bill provi-
stons destoned 1o enhance wildlife habiar and prevent soil ero-
ston, the value of cover type becomes increasingly ymportant.
This 15 especially true when managing for northern hobwhites,
rabhits, varous songhirds, and other wildlite species dependent
upon carly successional habitats
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