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GASTROINTESTINAL HELMINTHS OF THE NORTHERN BOBWHITE
IN FLORIDA: 1968 AND 1983

Janice Moore,' Michael Freehling,?>* and Daniel Simberloff:

ABSTRACT: We collected 153 northern bobwhites (Colinus virginianus) over a 10-mo period
from Tall Timbers Research Station near Tallahassee, Florida, USA. Five species of gastrointestinal
helminths were encountered commonly (>30% prevalence): Cyrnea colini, Raillietina cesticillus,
R. colinia, Heterakis isolonche, and Trichostrongylus tenuis. Other helminths included Brachy-
laima sp., Rhabdometra odiosa, Mediorhynchus papillosis, Cheilospirura spinosa, Dispharynx
nasuta, Gongylonema ingluvicola, and Tetrameres pattersoni. During the intervening 15 yr
since the last year-round study of this population of birds, C. spinosa and T. pattersoni have
declined markedly, and Strongyloides sp. probably has become extinct locally. Prevalence and

intensity seem more likely to fluctuate in parasite species that have complex life cycles.

INTRODUCTION

The parasites of the northern bobwhite
(Colinus virginianus) have been studied
in many parts of the host’s range (Kellogg
and Calpin, 1971; Kellogg et al., 1972; Ko-
can et al., 1979; Davidson et al., 1980,
1982; Forrester et al., 1984; Lehmann,
1984). Most studies are based on single-
year surveys (but see Forrester et al.,
1984). Davidson and co-workers (1980)
reported the results of a year-long month-
ly collection of parasites from bobwhites
during 1968-1969 at Tall Timbers Re-
search Station, Leon County, Florida. (We
will refer to this as the 1968 study.) We
studied the same population for 10 mo
(1983-1984), hereafter called the 1983
study. Here we present our observations
of prevalence and intensity and compare
them to those of the previous study.

MATERIALS AND METHODS

One hundred fifty-three northern bobwhites
were shot and their intestinal tracts were re-
moved quickly and frozen. When the tracts
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were thawed, helminth recovery methods of
Kellogg and Prestwood (1968) were used. Un-
less otherwise indicated, all reported helminths
are adults. In addition, we examined cecal tis-
sue under a dissecting microscope after scrap-
ing and washing. This usually yielded addition-
al specimens of Trichostrongylus that were
embedded in the tissue. We used plumage anal-
ysis methods of Haugen (1957) to assign bob-
whites to age categories. Data were not appro-
priate for parametric statistics; intensities were
compared with Mann-Whitney U-tests. Preva-
lences were compared with G-tests. For statis-
tical tests, « = 0.05.

Our study differed from that of 1968 in that
the number of birds per month was not con-
stant (see Tables 2, 3), the number of males and
females was not equal in some months, and our
collection time was not limited to the middle
of the month. We collected birds in areas im-
mediately adjacent to 1968 collection sites.

Voucher specimens from this study have been
deposited in the U.S. National Parasite Collec-
tion, Beltsville, Maryland (accession numbers
78976-78981).

RESULTS AND DISCUSSION

We found 12 species of helminths (Ta-
ble 1). Of these, only five species exceeded
30% prevalence: Raillietina colinia and R.
cesticillus (cestodes) and Cyrnea colini,
Heterakis isolonche (=H. bonasae), and
Trichostrongylus tenuis (nematodes). The
acanthocephalan Mediorhynchus papil-
losis and the trematode Brachylaima sp.
were rare in both studies. Other parasites
that were once common (>30% preva-
lence) have declined dramatically (e.g.,
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TABLE 1. Helminths recovered from adult and juvenile northern bobwhites from Tall Timbers Research
Station, Leon County, Florida.

Bobwhites, 1983-1984 Bobwhites, 1968-1969*
Adults Juveniles Adults Juveniles
Helminth (n = 44) (n = 109) (n = 120) (n = 65)
Trematoda
Brachylaima sp. 0 3.7 (1.5)0-2° 0 0
Cestoda
Hymenolepis sp. 0 0 1 (1)1 0
Raillietina cesticillus 31.8 (10.2) 1-86 17.4 (17.6) 1-51 32 (14) 1-37 32 (20) 1-124
Raillietina colinia 54.6(11.8) 1-40 82.6 (9.5) 1-59 43 (8)1-98 52 (6) 1-40
Rhabdometra odiosa 0 0.9 (1.0)1 3 (4)2-8 8 (3)1-8
Acanthocephala
Mediorhynchus papillosis 0 09 (1.0)1 1 (2)2 0
Nematoda
Cheilospirura spinosa 23 (1.0)1 0 72 (5)1-35 45 (3)1-26
Cyrnea colini 100 (49)1-19 973 (5.0)1-19 72 (4) 1-21 85 (5)1-18
Dispharynx nasuta 11.4 (2.8)1-8 19.3 (1.4)1-3 2 (1)1 9 (1)1
Gongylonema ingluvicola 0 09 (1.0)1 2 (1)1 0
Heterakis isolonche 100 (50.4) 1-186 99.1 (25.0) 1-125 100 (47) 3-198 97 (20) 1-86
Strongyloides sp. 0 0 22 (5)1-17 5 (5)1-10
Subulura sp. 0 0 1 (1)1 2 (1)1
Tetrameres pattersoni 4.6 (1.5)1-2 0 78 (7)1-58 71 (10) 1-65
Trichostrongylus tenuis 95.5 (51.6) 1-290 75.9 (72.1) 1-470 98 (59) 1-361 42 (16) 1-123

* 1968-1969 data from Davidson et al. (1980).
" Percent prevalence (average/infected bird) range.

Cheilospirura spinosa and Tetrameres gyloides sp. appears to have become lo-
pattersoni). This was probably not an ar- cally extinct in bobwhites from Tall Tim-
tifact of disparate monthly sample sizes. bers.

Our largest sample was from February, Prevalence and intensity of the com-
when all common adult parasites were mon species of helminths and comparable
well-represented in the 1968 study. Stron- data from 1968 are shown in Figure 1 and

TaBLE 2. Helminth parasitism in juvenile northern bobwhites from Tall Timbers Research Station, Leon
County, Florida.

October November December January February
Helminth* (n =15) (n=29) (n=235) (n=29) (n = 49)
Dispharynx nasuta 7 (2.0)2" 0 O 20 (2.0)2 33 (1.7)1-2 20 (1.4)1-8
Raillietina cesticillus 27 (15.3) 1-36 11 (51.0) 51 20 (1.0)1 0 (0) O 23 (15.2) 1-50
40 (5) 40 (6) 40 (46) 20 (20)
Raillietina colinia 40 (5.5)1-26 89 (4.0) 2-8 40 (9.5)1-18 89 (9.0)2-27 96 (13.1) 2-59
80 (6) 30(17) 40 (3) 40 (6)
Cyrnea colini 100 (6.8)1-19 89 (4.4) 1-10 80 (5.0)2-11 100 (6.1)1-10 100 (4.5)1-12
60 (8) 90 (3) 90 (4) 100 (3)

* For Heterakis and Trichostrongylus, see Figure 1.

" Percent prevalence (average/infected bird) range—1983-1984. When two lines of data are displayed, the lower line is from
the 1968 study and represents percent prevalence (average/infected bird), n = 10. 1983-1984 sample sizes are indicated
under the month.
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FIGURE 1. Prevalence and intensity of adult Het-

erakis isolonche and Trichostrongylus tenuis in ju-
venile northern bobwhites for 9 consecutive mo,
1968-1969 and 1983-1984. In 1968-1969, n 10
quail/mo. In 1983-1984, n = 3 (August), 8 (Septem-
ber), 4 (March), 6 (April); see also Table 3. (Intensity
data were not available for T. tenuis in August and
September 1983.)

Table 2 (juvenile birds) and Table 3 (adult
birds). The Southeastern Cooperative
Wildlife Disease Study (SCWDS) shared
their 1968 data with us, and we were thus
able to compare intensity and prevalence
between 1968 and 1983 birds when sam-
ple size permitted (October + November
and December + January for juveniles,
October + November and February for
adults; Table 4). Where differences were
observed, 1968 values (both prevalence
and intensity) usually were lower; the sole
exception was the prevalence of R. cesti-
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FIGURE 2. Prevalence and intensity of larvae of
Trichostrongylus tenuis in juvenile northern bob-
white quail at Tall Timbers Research Station, 1983-

1984.

cillus in December + January juvenile
quail. This agrees with the trends for the
entire sample (Table 1). In their 5-yr
southern Florida study, Forrester and
co-workers (1984) found statistically sig-
nificant year-to-year differences in prev-
alence for four helminths (C. colini, Asca-
ridia galli, T. tenuis and H. isolonche),
and significant intensity differences for C.
colini.

Bobwhite populations have declined
generally at Tall Timbers (Davidson, pers.
comm.). This may have contributed to the
local extinction of Strongyloides and de-
creases in C. spinosa and T. pattersoni.
However, four of the five common hel-
minths have increased in prevalence and/
or intensity since 1968. This suggests that
factors other than definitive host density
may be influencing populations of hel-
minths in bobwhites. Changes in the
availability and susceptibility of interme-
diate hosts may be important in this re-
gard. The joint decline of C. spinosa and
T. pattersoni, the only two species with
grasshoppers as intermediate hosts (Cram
et al., 1931), is consistent with this sug-
gestion, as is the fact that heteroxenous
species exhibited more changes in inten-
sity and prevalence than did monoxenous
ones (Table 4).
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TABLE 3. Helminth parasitism in adult northern bobwhites from Tall Timbers Research Station, Leon

County, Florida.

Helminth October (n = 4) November (n = 6) February (n = 14)
Dispharynx nasuta 25 (2.0) 2° 17 (2.0)2 7 (1.0) 1
Raillietina cesticillus 0 50 (32.7) 2-86 21 (2.7) 1-6

20 (2) 30 (2 50 (7)
Raillietina colinia 0 50 (9.3) 1-26 93 (13.5) 2-36
0 (0) 20 (1) 50 (3)
Cheilospirura spinosa 25 (1.0) 1 — —_
80 (5) 90 (3) 70 (3)
Cyrnea colini 100 (3.0) 1-7 100 (4.2)1-9 100 (8.3) 1-7(n =13)
30 (4) 60 (2) 60 (4)
Heterakis isolonche 100 (78.6) 11-186 100 (25.1) 1-123 100 (51.7) 1-137
100 (73) 100 (45) 100 (17)
H. isolonche (immature) 33 (1.0) 1(n =23) 83 (1.8)1-3 64 (3.4) 1-9
30 (5) 40 (2) 0 (0)
Tetrameres pattersoni —_ 16.7 (2.0)2 7 (1.0) 1
80 (9) 80 (7) 80 (12)
Trichostrongylus tenuis 75 (19.7) 9-38 83 (20.3) 1-49 100 (92.8) 14-290
90 (22) 100 (33) 100 (32)
T. tenuis (immature) 0 17 (1.0)1 36 (8.2) 1-20

“ Percent prevalence (average/infected bird) range—1983-1984. When two lines of data are displayed, the lower line is from
the 1968 study and represents percent prevalence (average/infected bird), n = 10. 1983-1984 sample sizes are indicated

under the month unless otherwise noted.

Abiotic conditions may be important
also. These may contribute to the puzzling
seasonal pattern exhibited by larvae of T.
tenuis (Fig. 2). Under optimal conditions,
this monoxenous nematode can develop
from fresh egg to larva in 1-2 days, and

TABLE 4.
1968-1969 and 1983-1984.

once ingested, to adulthood in 4 days
(Cram et al., 1931). Increases in preva-
lence and intensity of adult T. tenuis (Fig.
1, Table 2) accompanying similar in-
creases in larvae (Fig. 2) confirmed the
fact that, despite its potentially brief,

Within-season comparisons of intensity and prevalence of common bobwhite quail helminths,

Intensity Prevalence
Helminth Juvenile quail Adult quail Juvenile quail Adult quail
Cyrnea colini 1968 lower NS: 1968 lower 1968 lower
(P < 0.05, Dec + Jan) (P < 0.05, Oct + Nov) (P < 0.005 Oct +
Nov and Feb)
Raillietina 1968 lower? NS 1968 higher? NS
cesticillus (P < 0.10, Oct + Nov) (P < 0.10, Dec + Jan)
Raillietina 1968 lower? NS 1968 lower? 1968 lower
colinia (P < 0.10, Dec + Jan) (P < 0.10, Dec + Jan) (P < 0.025, Feb)
Heterakis NS 1968 lower — —
isolonche (P < 0.05, Feb)
Trichostrongylus NS NS NS NS
tenuis

* NS = not significant.
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monoxenous life cycle, this is a seasonally
occurring worm. Hon and co-workers
(1978) observed similar T. tenuis season-
ality in wild turkeys in southern Florida.
Temperature and moisture have been
shown to influence greatly the develop-
ment of T. tenuis in the laboratory (Lei-
per, 1911) and of a congener (T. vitrinus)
in the field (Callinan, 1979; Rose and
Small, 1984). The other monoxenous hel-
minth in this study, H. isolonche, exhibits
a seasonal pattern similar to that of T. ten-
uis (Fig. 1), and may likewise be respon-
sive to abiotic conditions. Although defin-
itive host density clearly influences the
population biology of bobwhite helminths
(Davidson, pers. comm.), not all popula-
tions have behaved similarly over time,
and other influences, such as intermediate
host and abiotic factors, are implicated.

ACKNOWLEDGMENTS

We are grateful for the assistance of person-
nel of the Southeastern Cooperative Wildlife
Disease Study, University of Georgia, which was
provided under the Federal Aid in Wildlife
Restoration Act (50 Stat. 917) and through Con-
tract Nos. 14-16-0009-82-500, 14-16-0004-83-
004, and 14-16-0004-84-005, Fish and Wildlife
Service, U.S. Department of the Interior. W. R.
Davidson, G. L. Doster, G. W. Esch and F. E.
Kellogg read an earlier draft of this manuscript
and provided helpful comments. We appreci-
ate the field assistance of J. Atkinson and B.
Mueller (Tall Timbers Research Station) and
the technical assistance of S. Forster and J. Lib-
eratos (Florida State University). Dr. R. Short
provided laboratory space at Florida State Uni-
versity and Colorado State University provided
computer time. This study was funded by NSF
BSR-8210218 to ]J. Moore, D. Simberloff and R.
Short.

LITERATURE CITED

CALLINAN, A. P. L. 1979. The ecology of the free-
living stages of Trichostrongylus vitrinus. Int. J.
Parasitol. 9: 133-136.

CrAM, E. B. 1931. Developmental stages of some
nematodes of the Spiruroidea parasitic in poul-
try and game birds. U.S. Dep. Agric. Tech. Bull.
No. 227, 27 pp.

Downloaded From: https://bioone.org/journals/Journal-of-Wildlife-Diseases on 03 May 2024
Terms of Use: https://bioone.org/terms-of-use

, M. F. JONES, AND E. A. ALLEN. 1931. In-
ternal parasites and parasitic diseases of the bob-
white. In The Bobwhite Quail: Its Habits, Pres-
ervation and Increase, H. L. Stoddard. Charles
Scribner’s Sons, New York, pp. 229-3183.

DAvVIDSON, W. R,, F. E. KELLOGG, AND G. L. DOSTER.
1980. Seasonal trends of helminth parasites of
bobwhite quail. J. Wildl. Dis. 16: 367-375.

) , AND 1982. An overview
of disease and parasitism in southeastern bob-
white quail. In Proc. Second Nat. Bobwhite Quail
Symp., F. Schitoskey, E. C. Schitoskey, and L.
G. Talent (eds.). Oklahoma State University,
Stillwater, pp. 57-63.

FORRESTER, D. J.,, J. A. ConTl, A. O. BusH, L. D.
CAMPBELL, AND R. K. FROHLICH. 1984. Ecol-
ogy of helminth parasitism of bobwhites in Flor-
ida. Proc. Helminthol. Soc. Wash. 51: 255-260.

HAUGEN, A. O. 1957. Distinguishing juvenile from
adult bobwhite quail. J. Wildl. Manage. 21: 29-
32.

HoN, L. T, D. J. FORRESTER, AND L. E. WILLIAMS,
Jr. 1978. Helminth acquisition by wild turkeys
(Meleagris gallopavo osceola) in Florida. Proc.
Helminthol. Soc. Wash. 45: 211-218.

KELLOGG, F. E., AND J. P. CALPIN. 1971. A check-
list of parasites and diseases reported from the
bobwhite quail. Avian Dis. 15: 704-715.

, AND G. L. DOSTER. 1972. Diseases and

parasites of the bobwhite. In Proc. First Nat.

Bobwhite Quail Symp., J. S. Morrison and J. C.

Lewis (eds.). Oklahoma State University, Re-

search Foundation, Stillwater, pp. 233-267.

, AND A. K. PRESTWOOD. 1968. Gastroin-
testinal helminths from wild and pen-raised bob-
whites. J. Wildl. Manage. 32: 468-475.

KocAN, A. A., L. HANNON, AND J. H. EVE. 1979.
Some parasitic and infectious diseases of bob-
white quail from Oklahoma. Proc. Okla. Acad.
Sci. 59: 20-22.

LEHMANN, V. W. 1984. Bobwhites in the Rio
Grande plain of Texas. Texas A&M University
Press, College Station, Texas, 371 pp.

LEIPER, R. T. 1911. On the development and bio-
nomics of Trichostrongylus pergracilis. In The
Grouse in Health and in Disease, Lord Lovat
(chairman, Committee of Inquiry on Grouse
Disease). Smith, Elder and Co., London, pp. 218~
234.

ROSE, J. H.,, AND A. J. SMALL. 1984. Observations
on the bionomics of the free-living stages of
Trichostrongylus vitrinus. ]. Helminthol. 58: 49-
58.






