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OCCURRENCE AND SEASONAL TRANSMISSION OF

HEMATOZOA IN WILD TURKEYS
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Mississippi State, Mississippi 39762, USA
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ABSTRACT: The occurrence and seasonal patterns of transmission of the blood protozoa of wild
turkeys (Meleagris gallopavo silvestris) were studied at Tallahala Wildlife Management Area
(TWMA) (Jasper County, Mississippi, USA). Blood smears obtained from wild turkeys in winter,
spring and summer, and from sentinel domestic turkeys throughout the year were examined for
Haemoproteus meleagridis and Leucocytozoon smithi. Whole blood from wild turkeys captured
in summer was subinoculated into malaria-free domestic turkey poults and recipient birds were
examined for Plasmodium spp. The prevalence of H. meleagridis and L. smithi were not different
(P > 0.05) between adults and juveniles or between male and female turkeys in any season.

Leucocytozoon smithi was not detected in poults in summer or in juveniles examined in winter.
Sentinel studies and information from wild birds revealed that transmission of H. meleagridis and
L. smithi did not overlap. Haemoproteus meleagridis was transmitted from May through No-
vember, while L. smithi was transmitted only from January through April. The onset of trans-
mission of H. meleagridis coincided with peak hatching (mid-May) and brood-rearing (May-
November) of turkey poults. Plasmodiurn spp. were not found in turkeys from TWMA (n = 27)

nor in birds from three widely separated counties (n = 28) in Mississippi.
Key words: Avian hematozoa, blood protozoa, Haemoproteus meleagridis, Leucocytozoon

smithi, Meleagris gallopavo, Plasmodium spp., wild turkey, pattern of transmission.

INTRODUCTION

Three species of hematozoans (Hae-

moproteus meleagridis, Leucocy tozoon

smithi, and Plasmodium spp.) are recog-

nized from wild turkeys (Meleagris gal-

lopavo sylvestris) in the United States (Eve

et al., 1972a; Forrester et a!., 1974; Telford

and Forrester, 1975; Castle et al., 1988;

Christensen et a!., 1983). These species are

hyperendemic in most adult wild turkey

populations (Cook et a!., 1966; Eve et al.,

1972b; Forrester et al., 1974). Although

there is only a single case of disease osten-

sibly due to H. meleagridis reported in

adult wild turkeys (Atkinson and Forres-

ter, 1987), all three of these species occur

in young wild turkeys (Goggans, 1966; Eve

et al., 1972a, b; Forrester et a!., 1974) and

both P. herrnani (Forrester et al., 1980)

and H. meleagridis (Atkinson et al., 1988b)

are pathogenic in laboratory infected 1-wk-

old domestic turkey poults. These organ-

isms could affect productivity of wild tur-

key populations if transmission occurs to

poults. Despite the numerous reports of

hematozoa in wild turkeys, there is little

or no information on transmission, and the

potential for disease in poults is unknown.

This study was conducted to determine the

occurrence and seasonal patterns of trans-

mission of hematozoa in central Mississip-

pi.

MATERIALS AND METHODS

The study was conducted at Tallahala Wild-
life Management Area (TWMA) (32#{176}12’N,
89#{176}12’W) which consists of 14,140 ha in the

Strong River District, Bienville National Forest
and is located 56 km west of Meridian, Missis-
sippi (USA). Blood samples were examined from
wild turkeys trapped during winter (January to
March) and summer (July to August) from 1985
through 1988, and from spring harvested males
brought by hunters to a central checking station.
For Plasmodium spp., whole blood was ob-
tained from wild turkeys trapped in July and
August 1987. At least 1.0 ml was subinoculated
intravenously or intraperitoneally into malaria-
free domestic turkey poults (1 to 2-wk-old broad-
breasted white; Thaxton’s Turkeys, Inc., Wat-
kinsville, Georgia 30677, USA); blood smears
from recipients were examined three times
weekly for 5 wk after subinoculation (Forrester
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et al., 1974). At the time of trapping or harvest,
wild turkeys were classed as juveniles or adults

based on plumage characteristics (Williams,
1981). Birds captured in their first summer after
hatching were classed as poults. Chi-square
analysis was used to determine if there were
differences in the prevalence of infection with
H. meleagridis and L. smithi between ages, sex-
es, and seasons.

Malaria-free domestic turkey poults (2-wk-
old broad-breasted white) were used as sentinels
to determine seasonal patterns of transmission
of H. meleagridis and L. sinithi. At regular
intervals, sentinels were delivered to the study
area and placed in cages (91 cm width x 91 cm
length x 60 cm height) covered with wire mesh
(1 cm x 1 cm) and which allowed access by
biting flies. Following exposure periods of 7 to
14 days, sentinels were moved to insect-proof
quarters. Three times weekly for 4 wk following
the return of the sentinels from the field, a single
blood smear from each bird was examined for
hematozoa. Blood smears were stained with
Wright’s stain and on each smear at least 10,000
red blood cells were examined. Representative
specimens of H. meleagridis and L. smithi are

deposited in the U.S. National Parasite collec-
tion (Beltsville, Maryland 20705, USA; Acces-
sion numbers 81133-35), and in the Interna-
tional Reference Centre for Avian Hematozoa
(St. John’s, Newfoundland, Canada A1C5S7;
Accession numbers 108,753a & b and 108,754-
57).

During 1987, sentinel birds were exposed in
five locations (three birds/cage) for 14 consec-

utive days each month from 15 July through 6

November 1987 (four exposure periods). In

1988-1989, sentinels were placed at a single site

in two cages (three birds/cage), that were sus-

pended 10 m and 1 m above ground, respec-
tively. Birds were exposed for seven consecutive
days every 2 wk from 5 April 1988 through 13
April 1989 (18 exposure periods). In 1987 the
gap between the end of one exposure period
and the beginning of the subsequent exposure
period was about 21 days, but in 1988-1989 this
gap was 14 days.

RESULTS

One hundred eighty wild turkeys cap-

tured on TWMA during winters of 1985

and 1988 (n = 68) and summers of 1985

through 1988 (n = 112) were examined for

H. meleagridis and L. smithi. In addition,

24 male turkeys harvested during the

spring (19 March to 1 May) 1988 turkey

season were examined (Table 1).

Comparisons of the prevalence of H.

meleagridis and L. smithi were made

among three seasons (winter, spring and

summer) for male turkeys and between

two seasons (winter and summer) for fe-

males. Of the 204 birds that were exam-

ined, 172 (84%) were infected with H. me-

leagridis (Table 1). There was no significant

difference (P> 0.05) in the prevalence of

H. meleagridis between juvenile and adult

or between male and female turkeys dur-

ing any season. In winter and summer,

there was no significant difference (P >

0.05) in the prevalence of H. meleagridis

between juveniles and adults or between

males and females. Spring prevalence was

not significantly different (P > 0.05) be-

tween juvenile and adult male turkeys. In

male turkeys the prevalence of infection

with H. meleagridis was significantly

greater (P � 0.05) in spring than in winter.

For females the prevalence of infection

was significantly greater in summer than

in winter (P � 0.05).

For L. smithi the overall prevalence of

infected birds was 33%. There was no sig-

nificant difference (P < 0.05) in the prev-

alence of L. smithi between juvenile and

adult or between male and female wild

turkeys during any season. Winter and

summer prevalences of L. smithi were not

significantly different (P> 0.05) between

juveniles and adults or between males and

females. There was no significant differ-

ence (P > 0.05) in the spring prevalence

between juvenile and adult male turkeys.

Prevalence of L. smithi in males was sig-

nificantly greater (P � 0.05) in spring and

in summer than in winter. In females, sum-

mer prevalence of L. smithi was greater

(P � 0.05) than winter prevalence. Leu-

cocytozoon smithi was not detected in

poults (n = 51) examined in summer. In

winter, juvenile birds were not infected

with L. smithi; however, only eight birds

were examined. All juvenile males har-

vested in spring 1988 were infected with

L. smithi (Table 1).

Based on sentinel studies in 1987, H.

meleagridis was found in all five locations
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TABLE 1. Numbers of wild turkeys examined and prevalence� of infection with Haemoproteus meleagridis

and Leucocytozoon smithi on Tallahala Wildlife Management Area (Mississippi, USA), 1985-1988.

Winter Spring Summer

Num-

ber

exam-

ined H” L’ HLd

Num-
ber

exam-
med H L HL

Num-

ber

exam-

med H L HL

Poult 0 NA” NA NA 0 NA NA NA 51 100 0 0

Juvenile

Female

Male

Subtotal

4

4

8

50”

50#{176}

50

0’

0’

0

0

0

0

0

6

6

NA

lOOM

100

NA

100’

100

NA

100

100

9

18
27

89”’
94M

92

67S

61S
63

55

61
59

Adult

Female

Male

Subtotal

35

25

60

57#{176}

80”

67

17’

201.

18

3

20

10

0

18

18

NA

100”’

100

NA

100�

100

NA

100

100

26

8

34

81M

87M

82

38S

62S

44

31
50

35

Total 68 63 16 9 24 100 100 100 112 93 29 25

Prevalences in a column or row followed by the same superscript are not significantly different (P > 0.05); superscripts, H

and M, pertain to H. meleagridis only whereas superscripts L and S. pertain to L. smithi only.

H = Haemoproteus meleagridis.

L = Leucocytozoon smithi.

“H & L = Haemoproteus meleagridis and Leucocytozoon smithi.
NA = not applicable.

during each exposure period from 15 July

through 6 November. The prevalence of

infection of sentinel birds was greatest in

August (92%) and lowest in October and

November (45%). In 1988-1989, sentinels

were infected (40 to 100%) with H. me-

lea gridis during all exposure periods from

May through November; however, none

of the sentinels exposed from December

1988 through April 1989 were infected.

None of the sentinel birds exposed from

S
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4/5 5/17 6128 619 9120 1111 12/13 1124 3116

EXPOSURE PERIOD

FIGURE 1. Temporal prevalence of Haemopro-

teus meleagridis and Leucocytozoon smithi in sen-

tinel turkeys exposed to biting flies on Tallahala Wild-

life Management Area (Jasper County, Mississippi,

USA) from 5 April 1988 through 13 April 1989.

July through November 1987 were in-

fected with L. smithi. Al! of the sentinels

exposed from 5 to 12 April 1988 were in-

fected. Infections were not detected in any

of the birds exposed from May through

December 1988, but L. smithi was de-

tected in birds exposed from January

through March 1989. Transmission of both

H. meleagridis and L. smithi were similar

in sentinels located at the 1 and 10 m levels

of the forest canopy. None of the 27 birds

examined for Plasmodium spp. were in-

fected 5 wk after subinoculation (Fig. 1).

DISCUSSION

Haemo proteus meleagridis and L.

smithi previously were reported only in

the delta region of Mississippi (Eve et a!.,

1972b). Our data and unpublished infor-

mation (C. E. Couvillion, unpubl.) indicate

4/13 that these organisms are widespread in wild

turkeys in the state and occur at preva-

lences comparable to other areas of the

southeastern United States (Cook et a!.,

1966; Goggans, 1966; Eve et a!., 1972a, b;

Forrester et a!., 1974).
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TABLE 1. Extended.

Total

Num-

ber

exam-
ined H L HL

51 100 0 0

13 77 46 38

28 89 64 61

41 80 56 56

61 67 26 15

51 82 55 53

112 76 40 32

204 84 33 28

Both H. meleagridis and L. smithi occur

in high prevalence in wild turkeys and

were detected during all sampling periods.

The 100% prevalence of both species in

male birds during spring may be due to

cyclical changes in parasitemias; lower, less

detectable, levels in winter would be fol-

lowed by recrudescence in spring coinci-

dent with increased vector populations

(Chernin, 1952; Hawking, 1962; Alverson

and Noblet, 1977). The preva!ences of in-

fection could be affected by the method

of capture (cannon net versus shooting) but

the effect of capture method on parasite-

mia is unknown. Failure to detect differ-

ences in the prevalences of H. meleagridis

and L. smithi between juveniles and adults

or between male and female turkeys in

any season could be due to varied sample

sizes (Table 1).

Transmission of H. meleagridis and L.

smithi on TWMA do not overlap. Hae-

moproteus meleagridis is not transmitted

in winter and early spring (December

through April), probably due to the ab-

sence of vectors at that time. Atkinson et

a!. (1988a) attributed lack of winter (Jan-

uary through April) transmission in north-

em Florida to inhibited sporogony in the

vector induced by cooler temperatures. As

described by Atkinson et a!. (1988a) for

northern Florida, earliest transmission on

TWMA occurs in mid-May coinciding with

peak hatching and brood rearing (Seiss,

1989) of turkey poults. Data from infected

wild poults trapped in mid-July indicate

that infection occurs soon after hatching

on TWMA. Because young domestic tur-

key poults can develop severe disease fol-

lowing infection (Atkinson et a!., 1986,

1988b), H. meleagridis may be an impor-

tant limiting factor for wild poults.

Sentinel studies revealed that transmis-

sion of L. smithi occurred only from Jan-

uary through early April as described in

Virginia (Byrd, 1959). Lack of transmis-

sion to young wild turkey poults in spring

and summer was demonstrated by absence

of infection in poults (n = 51) trapped in

August. Leucocytozoon smithi was readily

transmitted to sentinel turkeys in winter.

Failure to detect L. smithi in juvenile wild

turkeys in winter could be due to inade-

quate sample size or low prevalence of

infection in this segment of the population.

In contrast to H. meleagridis, transmission

of L. smithi on TWMA occurs well before

hatching and brood rearing when wild tur-

keys are older and probably less suscep-

tible to any pathologic effects.

The absence of avian malaria in Missis-

sippi was surprising since the organism has

been found in wild turkeys in Florida, Tex-

as and Iowa (Forrester et al., 1974; Telford

and Forrester, 1975; Castle et a!., 1988;

Christensen et a!., 1983). Efforts to dem-

onstrate malaria in four other widely sep-

arated locations in Mississippi, i.e. Kemper

(n = 3), Marion (n = 13), and Washington

(n = 12) counties (C. E. Couvillion, un-

publ.), and one area in Kentucky (Castle

and Christensen, 1984) also have been neg-

ative. Failure to find malaria probably is

due to absence of suitable vectors (Young

et al., 1977; Forrester et al., 1980) and

demonstrates that the organism is not a

mortality factor for wild turkeys in this

region.
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