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DEVELOPMENT OF SOME TICK SPECIES UNDER
STANDARD LABORATORY CONDITIONS

E. HONZAKOVA

Institute of Parasitology, Czechoslovak Acadomy of Seienees, Pryiue

Abstract. Duration of development of nll stages of 11 tick species wnder standard  luboratory
conditiong (22 “C*, 90V, R11) has been deseribed. Tt has been found that some tick species are
capable of such a great adaptation to the feeding on Inboratory auimals that they have been already
cultured in the laboratory for soveral generations (I. ricinus, 1. hecagonus, D. marginalus,
D. retiendatus, . asiaticum). Other species can feed on lnhoratory animals, too; howevor, the number
of engorged specimens makes a small part only of the tolal number of ticks attached to a host
(H. marginatum, H. anatolicum excavatuwm, H. punctata, R, turanicus).

Only few authors in our country have been engaged in problems of tick eulturing
and development under laboratory conditions. Their results referred mostly to separate
speecies and were presented as a part of complex ecological observations. Maéitka,
Rosicky, Cerny (1955) deseribe the duration of development of the species 7). mar-
ginatus under laboratory conditions; D). pictus (= D. reticulatus) was described by
Macitka, Nosck, Rosgicky (1956). Nosek, Lichard, Sztankay (1967) deseribe —
except ccologieal observations — the duration of developmental stages of the species
1. ricinus, 1. hexagonus, . marqinatus, H. concinna, H. punctale under laboratory
conditions.

MATERIAL AND METHODS

The development of the folloswing speciecs wnder standard lnboratory cordinons (22 ¢, 90 ", ITH)
was observed: Trodes ricinus (L., 1768). Twodes hevagonns Lonoh, VU0 [hecmnccnton relicnlurus
(I'nbr., 1794), Devmacemlor amvarginetus (Sulz., 1776), Hygadonima asinieoon V0 Sel ot B, Sehll, 1929,
Hyolomma dromedarii. Koeli, 1844, Hyalomma marginatum marginetoone oche 1844, Hpodomma
anatolivum ecxcavatem Koen, 1844, HHuemaphyseliz concivea Woeh VS8V Hlovmaphgendis panctata
Can. ot Fanz., 1877, Rlipice phatns teranicus Pom., 1940, With the exceploon of H galommet dromedariy,
which originated from lnboratory breeding, all tick spectes were eolleeted in feeo mtare,

For the feeding of larvaes of the species 1. ricinus, D. retecodutus nnel 1), worrgriatos wo used the
mcthod of a free feeding on a fixed mouse. All larvier of 1, ricinuws attanched thenselves ta the back
of the mouso; asfar as hoth gpectes of the gonus Dermeace itor ave coneerncd, only sone lnrvae attnched
themselves to the back and approximately the same number to cars. Larvae of the other species
whirh had a small final number of engorged specimens with this method, ne well as nymphs, wero
fed on the hack of the mouse in small plastie cups (Rehicek 1057). Some larvae of 1. heragonus
weore fed on a Lodgehog and The daration of feeding on hoth hosts was compared, Tinagoes ol all
species were fod on rabbits wecording to the method deseribed by Kurehatov (1953), exeeptionally
couples of imagoes of T2, reticulatus and D. marginatus were fod in caps on white mice. A thormostat
with ticks, which were placed in specially adjusted centrifugnl test-tubes, was set to +22 °C,
humndity was 1egularly ehecked and maintained st 90 ), R11; all the timoe the ticks were kept in
the dark. A ' LT et S
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Table L. Duration of development of Lcodex, Dermacentor and Haemaphysalis ticks under standard

Host

Feeding 29

Duration

Trodes ricinus

|

- Ixodes hexagonus

- Dermacentor
reticulatus

Dermacentor
marginatus

Haemaphysalis
concinna

Haemaphysalis
punctata

rabbit

rabbit

white mouse
rabbit

white mouse
rabbit.

rabbit

rahhit

6—9

B 13

7—9 (spring)
10—14 (aubumn)
11—14

—13
13—24

8—12

9—14

Period prior
Lo oviposition

Hatching
of lurvae

4—7 (V.—YVL)
8—10 (X11.)
1 12 (T11.)
22 (IX.—X.)

- 16

1 -7 (spring)
3250 (autumn)

H—10 (spring)
0—42 (autumn)

10—15

7—11

Ai—64

J0—40

1727

19 37

53— 67

27—b4

Table 2. Duration of developmont of Hyalomma and Rhipicephalus ticks under standard

Hyalowmma
asiaticum

Hyalomma

dromedurii

Hyalomma
marginalum
marginatum

Hyalomma
anatolicum
excavatum

Rhipicephalus

turanicus

.

Feeding 99 i
Host Duration
rabbit 10—13
rabbit 10—13
rabbit 9—13
guinea pig 9—I11
white mouse 17—19
rabbit 10—11

Period prior
to oviposition

4—8 (30—38)

—9

16—18

10—27

10—28

Hatching
of larvao

26—39

43—55

48—49

47—52

4]1--64

*) Period between the beginning of feeding of larvae and the dropping off of engorged nymphs
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laboratory conditions (in days)

Feeding of larvae

Huost

white mouse

while mouse
hedgohog

white mouse

white mouse

white mouse

white mouse

Duration |

25

4—8
5 18

; Onset of

Cmetamorphosis

o engeorged
inrvase

|

‘;l s '
. T -

| 32

2]
s
x

s
=

conditions {(in dnys)

————

]
Host

white mouse |
white mouse

white mouse
white mouse

white mouse

Feeding of larvae

" Duaration

4—6
§—7%
4—0
45
4 5

i ODnart of
| metamorphosis
m f‘?llgm‘w-tl

Inrvac

119

i

|

l 2 |
! -

I

i

Fealing of nvmphs | "
metamorphosis |

Hust

white muonse

white monse
hevdgehoy

white mouse

white monae

whitu

monse

white monae

Feeding of nymphs

IHost

white mouse

white mouse

white mouse

while mouse

white mouse

IJaration f

d 6
!
s 0
i 0—14
no-8
5—d
. Bt
' 3—5

Durntion

(nset ol l

i engorged

nymphs
35 -85
|
\

3244
!

18-l

20 —23

2437 i

2530

Onsel ol
metamorphosis
in engorged
nymphs

‘ 712
. H—13
|
| a
1418
I
11 25%)
L 4—10

22—33

3438
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RESULTS

The results obtained by investigation of individual species only specify or complete
the data given in Tables 1 and 2.
Tzodes ricinus: Ascertained duration of individual developmental stages under standard
conditions is given in Table 1. During our laboratory observations we found out that
the duration of feeding of larvae differed according to their age. On the basis of the
achieved resulls it is possible to conclude (Fig. 1) that older larvac [eed for a longer time
than the younger ones,

X Xl XN | Il I

Fig. 1. Duration of foeding of larvae I. ricinus of a different age (2—7 months) in difforent year
seusons (X—II1). The horizontal axis bears data on the groupa of engorged larvae aged 2 months
(fed in X) to 7 months (fod in 11I) and their dotachment from host durmg individual foeding days;
the vertieal axis shows the porcontage of detached larvae.

Lrvodes heragonus: Data on the duration of individual developmental stages ave given
m Table 1. Execept the period between the 24th and the 31st day, when the engorgad
larvae begin to moult, in summer months the moulting was observed as carly as in
7 days under standard laboratory conditions.

Deymaceator veticulaius: Tn Table 1 observations of the duration of feeding are given
partly on different hosts (rabbit - white mouse), partly in different seasons, The hatehed
larvee of tins species had a limited vitehty: if not engorged they dried up i 8 weeks
even moan environment of a lugh relative humidity (90 9 ). Unengorg«l nymshs as
woell as Tarvae had a move limited vitality than larvae and nymphs of £, vieinvus oo
I. hexagonus: in unengorged state they did not live more than 3 monthe

Deymacentor marginatus: All information about the duration of feeding and of the resting
periods of individual stages is given in Table 1. A short survival period was observed
as in D, peticulatus in pre-imaginal stages of this species.

Hyalowma asiaticum: "The duration of development ol indivicual stages iz given in
Table 1. According to our observations most of the engorg d 2 startod 1o lay eggs i
4—8 days. in isolated cases in 30—38 dayvs. The whole evele was completed well under
Inboratory eonditions and there were no diffieulties with the maintenanee ol colovics,
The ticks underwent a three-host-tvpe of development.

Iyalomma dromedarii: Information on the duration of individual stages is given in
Table 2. According to our observations the feeding of ¢5 which had luid eggs lasted
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10—13 days. Females feeding for a longer time (up to 28 days) did not — with some
cxeeptions — lay eggs. During the feeding of larvae some of the engorged larvae,
as well as some of unengorged nymphs (approximate ratio 1:1), dropped off. Engorged
larvac dropped off in 3—7 days. In 7 days after the beginning of feeding unengorged
nymphs appeared on the back of the mouse, and either dropped into the water or
attached themselves agein and fod until the stage of engorged nymphs. The feeding
of the attached nymphs lasted at least 5 days, at most 13 days. The repeated feeding
of mmengorged nymphs which had dropped off the mouse lasted within the same time
period. Thus, gome of the larvae developed in a two-host type, the others in the three-
host type of development.

Hyalomma marginatum marginatwmn: Time data on development of individual stages
are given in Table 2. Unengorged larvae of this species can live at most 175 days,
When feeding on a mouse, this species maintains partly the two-host character. Some
of the larvace feed and drop off at the stage of engorged larvace in 4 -6 days. The remain-
ing larvae feed, moult still on the mouse and change to nymphs which feed and detach
themselves. The engorged nymphs drop of' in 14—18 days after the beginning of the
feeding of larvae. The ratio between engorged larvae and engorged nymphs was 1 : 3.
Being placed on a mouse, the unengorged nymphs which had dropped off were feeding
for 6—8 days. Isolated specimens which had moulted from engorged larvae and survived
in an unengorged state could live up to 168 days.

Hyalomma anatolicwm excavatum: Duration of development of individual stages is given
in Table 2. During the fecding in luboratory it was observed that some ol the larvac
underwent a three-host type of development and the others a two-host type of develop-
ment. As far as the feeding in small cups attached to the skin of white mice is concerned.
the situation developed in such a way that some of the engorged larvae dropped off after
having finished the feeding (in 4—5 days) and the moulting to nymphs passed away
from the host’s body. Most of the engorged larvae moulted to nymphs on the mouse
back. These unfed nymphs behaved in two ways, too. Some of them moved freely
and did not attach themselves, others attached themselves immediately alter the meta-
morphosis and stayed on the host up to the stage of engorged nymphs and then dropped
off. In some eases the whole proeess [rom the attachment of larvae to the dropping of
engorged nymphs lusted only 11 days, in other cases it amounted to 25 days. Nymphs
which had left the host in an unengorged state as well as those which had dropped ofl
as engorged larvae and metamorphosed away from the host s hody attached themselves
again after a short time (7—14 days) to the host and fed. The feedinge of nymphs lasted
in this case 5--7 days. The ratio between engorged larvae and unfed and engorged
pymphs was 101 -2,
Hicneapl ysalis coactices: The obtained data on the duration of deved oment we given
v Table 1 The whole developmental evele of this species passod nnder ihoratory
condlitions with many difficultics. Only a low percentage of precmaginal developmental
stag = {od on laboratory animals so that fow specimens only paszod through the whole
development.

Hacmaphysalis punctata: All information concerning the development ot this species
p2giverin Table 1 As to this species, wa determined the most convenient time for [eading
waergorg o larvae. Although we used larvae of diflerent age (from 2 weeks to one year)

and ¢ m]sln\t'(i both methods — free feeding and small pertinax cups, we did not suceeed
it freding on white mice. Larvae either refused to attach themselves or were reluctant
to do =0 and only few of them started to feed.
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Rhipicephalus turanicus: Data on the duration of individual stages are given in Table 2.
During observations of the development of this species in laboratory it was found out
that feeding of pre-imaginal stages was less difficult than that of 9§ on unnatural hosts
(laboratory animals),

DISCUSSION

During the feeding of a large number of 99 /. ricinus in laboratory it was observed
that 27 which had fed for more than 10 days were not fully engorged and most of them
did not lay cggs after having dropped off. It scems to be probable that these 99 were
mseminated neither before, nor during the feeding, so that even in the case of having
lnidl eggs these eggs were sterile. As far as this species is concerned, it was also found
that the duration of ovogenesis changed during the year. A considerable difference
was for instance found in the duration of ovogenesis in May—June (4—7) days) and in
September—Qctober (22 days). However, the total extent of the duration of ovogenesis
does not essentially differ from Pomerantsev’s data (1950), according to which the
duration of ovogenesis is 4—27 days.

As to 1. hexagonus, during the feeding of larvae and nymphs on different hosts it was
found that the feeding on a white mouse was shorter than that on a hedgehog. According
to the fact that in such a case the hedgehog is a natural host while the mouse is an
unnatural one, a contrary could be rather expected. Such behavior can be explained
by the acquired immunity of hedgehogs. The employed hedgehogs came from free
nature where many ticks could feed on them, provoking an immunity.

The difference in the duration of ovogenesis in accordance to the season was found
to be much more apparent in case of D. reticulatus and D. marginatus than in case of
I. ricinus. All these species seem, even in laboratory, to retain their capability of a more
rapid development in the spring than in the autumn.

As it has been already said in the text concerning H. dromedarii, some of the larvae
underwent the two-host type of development, while the others the three-host type.
Delpy (1946) found that at sufficiently high temperatures H. dromedarii had always
the three-host character. At low temperatures or on an unusual host (in this case
& white mouse) the original three-host type of development changed into the two-host
type.

During observations of the development of H. anatolicum excavatum our data on the
duration of individual stages were found to be different from those of Hoogstraal
and Kaiger (1959) who were culturing this species at summer room temperatures
in Cairo. Those temperatures were apparently higher than the standard culturing
conditions during our observations and accounted for a shorter duration of individual
developmental stages. Also our data on the species R. turanicus differ a little from
those of Petrova-Piontkovska (1947) and Ogandjanyan {1948) who used higher
temperatures for laboratory culturing.
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