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Seasonal Changes in Activity, Sex Composition and Areal of the Tick Ixodes ricinus (Acari, Ixodida) in
the Landscape-Geographical Regions of Ukraine. Akimov I. A., Nebogatkin I. V. — Data on seasonal
activity of adults, nymphs and larvae of the sheep tick Ixodes ricinus Linnaeus are presented based on
examination of our own collections for the period from 1977 to 2001 and archival materials for the
period from 1953 to 2000, as well as data on changes in its natural habitat that now covers the whole
territory of Ukraine. The period of activity in /. ricinus imagoes becomes longer from north to south
and from west to east. In Ukrainian populations of 1. ricinus, females slightly dominate (on average
52.44 + 0.55%). The seasonal differences in the sex ratio are as follows: males are more abundant in
springtime, females — in autumn. Significantly larger numbers of females (on average 52—60%) are
registered on population peaks, and larger numbers of males — on their decrease.
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Ce30HHbIE M3MEHEHHs] aKTHBHOCTH, IOJIOBOHl COCTAB W TpaHuibl apeana kiema Ixodes ricinus (Acari,
Ixodida) B manmmadrHo-reorpadpuyeckux 3oHax Ykpauubl. AkumoB U. A., Heoorarkun . B. — Ha
OCHOBe aHanu3a coOcTBeHHBbIX cOopoB (1977—2001 rr.) u apxuBHbIX MarepuaioB (1953—2000 rr.)
MPUBENEHbl O CE30HHBIX M3MEHEHMSIX aKTMBHOCTM B3pPOC/]bIX, HUMG W JIMUYMHOK €BPOIEHCKOro
JIECHOTO KJIellla, a TaKKe M3MEeHeHUe apeaja BUIA, KOTOPbI paclpoCTpaHsIeTCsl Ha BCIO TEPPUTOPHIO
VYkpauHsbl. [TpoaoKUTeIbHOCTh aKTUBHOCTH MOJOBO3peEbIX a3 /. ricinus yBeJIMYMBAEeTCs C ceBepa Ha
IOT M C 3amnaja Ha BOCTOK. B momynsiiusix eBponeickoro JecHOro kKjieila B YKpauHe He3HaYUTEIbHO
npeobsanaloT camku (B cpeaHeM 52,44 + 0,55% ). OGHapyKeHbl CE30HHbIE Pa3IM4Yusl B COOTHOLUIEHUU
MOJIOB: CaMLIOB 0OJIbllIe B BECEHHEE BpeMsl, a caMOK — B oceHHee. [locToBepHO 0oJibliiee KOJIUYECTBO
caMok (B cpeaHeM 52—60% ) 3aperucTpupoBaHO Ha MHUKaX YMCIEHHOCTH, a CaMIIOB — Ha criajgax.

KmoueBble coBa: MKCOIOBBIE KJIC1Iu, apeaj, CE30HHasaA aKTHUBHOCTD, YKpaI/IHa.

Introduction

The period of activity and its seasonal characteristics for the sheep tick Ixodes ricinus Linnaeus, which
is the main vector for the Lyme disease and tick-borne encephalitis in Europe (Fillipova, 1977; Alekseev,
1993) are important to know during prophylactic measures in the nidi of these diseases. No works summarize
current information for Ukraine. The purpose of this article is to sum up data on seasonal changes in activity
and sex composition of /. ricinus in landscape-geographical regions of Ukraine taking into account new
information on expanded natural habitat of this tick southward.

Material and methods

Hard ticks were collected by standard methods (Tularemia, 1954) on a flag, accounting person, by
plugging burrows, during examination of nest substrate, examination of cattle and small cattle, horses, camels,
domestic animals, pets, and combing of small mammals. Totally, for the period from 1977 to 2001, in 21
oblasts, 174 districts, cities and towns, during examination of more than 1,500 heads of cattle and small cattle,
horses, camels, domestic animals, pets, and combing of 29 144 bagged small mammals, we have collected
and examined 110,779 specimens of /. ricinus. Also, materials from short-range (half-year) forecasts and
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Table 1. Amount of the ticks Ixodes ricinus from various in landscape-geographical regions and subregions of
Ukraine

Taoauna 1. KoamyecTBo codpanubix Kieweii Ixodes ricinus u3 pa3indnpiX JanamadTHo-reorpauyeckKux 30H
MOA30H YKPauHbI

The number of ticks Zone

on the phases Western Azovo- .

of development Poles’e Forest-Steppe Forest-Steppe Steppe Chernomors Crimea
Adults 32 148 8 636 34 691 6 430 2 859 15 464
Nymphs 3 149 8 45 3397 629 280 1 526
Larvae 222 59 237 56 27 144
Total (own charges) 35519 9 540 38 325 7 115 3 166 17 134
Adults 867 238 232 954 935 853 173 461 77 134 410 249
Nymphs 14 135 3 796 15 253 2 826 1257 6 853
Larvae 2 121 566 2271 531 258 1392
Total (archival data) 883 494 237 316 953 377 176 818 78 649 418 494
Total 919 013 246 856 991 702 183 933 81 815 435 628

reviews from sanitary-and-epidemiologic institutions of 25 oblasts, Alushta, Kyiv, Mariupol and Sevastopol
cities, materials from personal archives of E. F. Litvinenko and E. M. Emchuk were used as well. In addition
to our data, for the period from 1953 to 2001, totally 2,748, 148 specimens of sheep ticks were examined
(table 1). To collect and process primary data, ‘Epizootologic monitoring’ database with Excel 2003 books
and database control system Access 2003 were used. Primary data were analyzed by standard methods applied
in biological statistics with Excel 2003, universal packages for statistical analysis SPSS v10.0.5 and Statistica
v. 5.5A.

Results

Natural habitat (areal). Today, according to the tendencies we noted ear-
lier (Akimov, Nebogatkin, 1996), we can talk about expansion of sheep tick’s natural
habitat throughout the whole territory of Ukraine. In June, 2000, we found out 8 adults
(5 females and 3 males) and 4 nymphs of /. ricinus on birds of 3 species, intensity 0.89;
and 17 (8 females and 9 males) on a flag (3.4 tick per flag/km) on Tarkhankut penin-
sula in Crimea, in that way confirming findings of F. N. Vshivkov (1958) considered
as accidental in steppe part of Crimea.

Start of activity. The first active ticks appear in Polissya and Forest-Steppe
regions during 3rd ten days of March — the 1st ten days of April. The earliest date of
arousal from winter diapause is March 03, 1986, and the latest — April, 25. In the
Carpathians, ticks normally arouse from the diapause in April, in the Steppe — in
March, and in Crimea — in February-March (fig. 1, 2).

Period of activity for adult phases of /. ricinus (number of days from the first
arousal from hibernation to the last date of capture in nature was counted up) depends
on habitat and landscape-geographical region and subregions, and its value clearly
increased from north to south and from west to east. Thus, in Polissya, period of activ-
ity is 145 + 7.15 days (min. — 96 days, max. — 190 days); in the Western Forest-
Steppe 165 £ 8.35 (range 114—220); in the Forest-Steppe 178 + 8.5 (range 112—241);
in the Steppe 202 + 9.36 (range 147—258); in steppe of Azov-Black sea area 214 + 9.96
(range 157—271); in Crimea 249 * 10.71 (range 194—297).

Changes in seasonal activity. During collection of sheep tick on a flag,
curve for changes in the number of active individuals was obsereved to have two peaks.
Such peaks in the number of attacking adult ticks are seen in spring — in May through-
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Fig. 1. Changes in seasonal activity of Ixodes ricinus in Polissya, Western Forest-Steppe, Forest-Steppe, the
Carpathians, Steppe and Crimea (collection on a flag).

Puc. 1. Ce3oHHbBIe M3MEHEHUST aKTUBHOCTU Ixodes ricinus B Ilonecbe, 3amamgHoii Jlecoctenu, Jlecocremnm,
Kapnarax, Creriu u Kpbimy (y4eTsl Ha ciar).
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Fig. 2. Changes of seasonal activity of I ricinus in Polissya, Western Forest-Steppe, Forest-Steppe, the
Carpathians, Steppe and Crimea (collecions from cattle).

Puc. 2. Ce3onnble m3MmeHeHuss aktuBHocTH [. ricinus B Ilonecwe, 3amamHoit Jlecocremnu, Jlecoctemnu,
Kapmnarax, Creniu u Kpeimy (yuerst Ha KPC).
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Table 2. Cantle of the females (%) I. ricinus on months in landscape-geographical regions and subregions of
Ukraine

Taoauma 2. Joaa camok (%) I. ricinus no mecsauam B JaHama@THO-reorpa)MyecKuX 30HAX M MOJ30HAX
VKpaunbl

Zone
Month Poles’e Weste’r n Forest-Steppe Steppe é}f:rvxfo_— Crimea Average
Poles'e morskaya
3 36,07 38,49 40,48 43,21 37,33 45,10 40,11 + 3,50
4 39,52 40,57 53,75 43,86 39,30 50,03 44,51 £+ 6,06
5 39,70 41,80 56,41 44,53 40,42 52,72 45,93 + 7,02
6 45,13 42,01 59,11 44,98 41,67 54,69 47,93 £ 7,30
7 55,37 53,70 59,49 52,19 48,34 58,95 54,67 £ 4,21
8 58,02 62,35 60,82 54,99 56,44 63,54 59,36 + 3,83
9 61,89 65,10 63,33 57,00 56,44 63,61 63,08 £ 3,70
10 64,76 66,86 63,26 59,87 69,12 63,83 64,62 + 3,12

Average 50,06 £+ 0,55 51,36 + 1,00 57,08 £ 0,99 50,08 £ 1,65 50,02 £ 1,09 56,56 £ 1,12

out all territory of Ukraine; in autumn — in Polissya, the Forest-Steppe and the
Carpathians — in September; and in the Steppe and Crimea — in October (fig. 1).

During collections on cattle, the curve has one or two peaks for changes in num-
ber of active ticks. One population peak for adult ticks attacking farm animals are in
May in Polissya, the Forest-Steppe, the Carpathians and Steppe; and two peaks in
Crimea: one well pronounced in May, another — in October (fig. 2).

During collections on a flag and accounting person, nymphal phase has no such
significant changes in the number as compared to adult phase. The first spring peak of
activity we can see in June; in summer time there are no abrupt decrease in their num-
ber; and after slight decline in July-August, the peak of activity is in September. In
Crimea the first peak of activity is in May, and second — in August.

During collection of nymph of the sheep tick from mammals and birds in Polissya
and the Forest-Steppe, the curve for changes in number of active ticks has one or two
peaks and such curves look similar for males and females. The spring peak of number
is in May, and autumn one — in September.

The period of nymph activity in Crimea has three raisings: in spring (April), in
summer (June), and in autumn (September).

Being collected on a flag and accounting person, larvae were caught irregularly and
for the whole period of observations less than 20 specimens were obtained and it does
not allow for any conclusions.

At inventory on mammals and birds, larvae of the sheep tick in Polissya and the
Forest-Steppe were found during the whole frost-free season with peak number of active
individuals in August. The period of larval activity in Crimea has almost the same dynam-
ics, however, insignificant decrease in larvae occurrence on host was noted in July.

Sex composition. In sheep tick populations in Ukraine, females prevail insignif-
icantly (on average 52.44 + 0.55%). Sex ratio depends on a landscape-geographical region
or subregion and phase of population dynamics (table 2). We found out the seasonal dif-
ferences in sex ratio: males are more abundant in springtime, females — in autumn.
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Discussion

The finding of both adult ticks and their nymphs in the Western Crimea allowed
us to confirm the I. ricinus distribution throughout the whole territory of Ukraine,
except for hard and salt steppe zone that became relict areas.

Colonization of the Azov-Black sea steppe area, as well as findings of the sheep
tick in Askania-Nova reserve (Emchuk, 1972) may be likely considered as an example
of expansion from small islands, the refugia, where this species persists from times of
the vast forests and full-flowing rivers in historical time B. C. and ravine forests
(Charleman, 1937). Ticks disappeared following the vanishing of characteristic biotopes
needed for their life together with ungulate animals: tarpan ( Equus gmelini) vanished in
1870th, saiga (Saiga tatarica) — even earlier (Sharleman, 1937). The new return hap-
pens both from north to south along the landed forest belts and from the extant relict
forest areas.

The beginning of activity of 1. ricinus after hibernation differs in different land-
scape-geographical regions and subregions and depends mainly on relief and weather
conditions in particular year. This is rather long process, and the majority of ticks
became active in 15—30 days. Duration of the period of their activity is clearly increased
from north to south and from west to east.

In Ukraine, as well as on the greater part of the natural habitat, peak numbers of
active ticks of all developmental stages may be pronounced or extended (Babenko,
1958; Arzamasov, 1961; Nikitchenko 1972; Balashov, 1998).

During collections of sheep tick on a flag, curve for changes in the number of
active individuals has two peaks. Such peaks in the number of attacking adult ticks are
seen in spring — in May throughout all territory of Ukraine; in autumn — in Polissya,
the Forest-Steppe and the Carpathians — in September; and in the Steppe and
Crimea — in October (fig. 1).

During collections on cattle, the curve has one or two peaks for changes in num-
ber of active ticks. One population peak for adult ticks attacking farm animals are in
May in Polissya, the Forest-Steppe, the Carpathians and Steppe; and two peaks in
Crimea: one well pronounced in May, another — in October (fig. 2).

During collections on a flag and accounting person, nymphal phase has no such
significant changes in the number as compared to adult phase. The first spring peak of
activity we can see in June; in summer time there are no abrupt decrease in their num-
ber; and after slight decline in July-August, the peak of activity is in September. In
Crimea the first peak of activity is in May, and second — in August.

During collections of nymphs of the sheep tick from mammals and birds in
Polissya and the Forest-Steppe, the curve for changes in number of active ticks has one
or two peaks and such curves look similar for males and females. The spring peak of
number is in May, and autumn one — in September.

The period of nymph activity in Crimea has three peaks: in spring, in summer, and
in autumn. We think the first peak appears, and in the other parts of the natural habi-
tat as well, due to overwintered individuals which molted in spring or in the beginning
of summer of the previous year; autumn peak appears due to the nymphs of new gen-
eration, molted from satiated larvae in spring or in the beginning of summer of this
year; and summer peak may be due to nymphs molted in autumn of the previous year
and timed to the active dispersion of young small mammals of new generation.

It should be noted that in the period from 1968 to 1985, a curve of larval activity
in Crimea has clearly one wave with a peak in August, and from the middle of 1980th
till now we note three peaks of activity in April, June and August. We think that this
phenomenon is related to switching on the two-year cycle of tick development, when
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irrespective of the fact which developmental stage winters in the first winter: hungry lar-
vae, satiated larvae or hungry nymphs, satiated females lay eggs in the second year.
Probably, it is related to the climate warming in the south regions, and this tendency
may be extended to the North Black sea areas.

We found out seasonal differences in sex ratio: males are more abundant in spring-
time, females — in autumn, and this pattern is characteristic for the whole territory of
Ukraine. Significantly greater numbers of females (on average 52—60% ) are registered
on peaks, and greater number of males — on their decreases.

Conclusions

1. Today, the areal of the sheep tick covers the whole territory of Ukraine, but ear-
lier it has hiatus in steppe area and Crimea only.

2. Increased number of active adult ticks (collecting on a flag) becomes apparent
twice — in spring (May) — in all areas, and in autumn (September) in Polissya, the
Forest-Steppe, and the Carpathians), or in October (in the Steppe and Crimea).
During collections from cattle, there is one peak in the number of attacking imaginal
phases of ticks in Polissya, the Forest-Steppe, the Carpathians, Steppe in May, and two
peaks in Crimea: the first is clearly shown in May, and the second in October.

3. The nymphs of ticks (collected on a flag and accounting person) have maxi-
mal activity in June; no sharp decrease in summer; slight decrease in July—August the
peak of activity in September. In Crimea, the first peak of activity is in May, and the
second — in August. During collections nymph of the sheep tick from mammals and
birds in Polissya and the Forest-Steppe, the curve has two peaks: the spring peak in
May, and the autumn peak — in September.

4. Since 1980s, active period of preimaginal phases of development of /. ricinus in
Crimea has three peaks: for nymphs in spring (April), in summer (June) and in
autumn (September), and for larvae — in April, June and August.

5. Duration of activity of imaginal phases of 1. ricinus is increased from north to
south and from west to east.

6. In Ukraine, in populations of /. ricinus females dominate a little (on average
52.44 £ 0.55%). Sex ratio depends on a landscape-geographical region or subregion and
phase of population dynamics. Significantly larger numbers of females (on average
52—60% ) are registered on population peaks, and larger numbers of males — on their
decrease. The seasonal differences in the sex ratio are as follows: males are more abun-
dant in springtime, and females in autumn.

Akimov I. A., Nebogatkin I. V. On the southern border of distribution of the sheep tick (Ixodes ricinus L.) //
Vestnik zoologii. — 1996. — N 6. — P. 84—86. — Russian : Axumoe HU. A., Heboeamxun U. B. O 10XKHOM
rpaHUIE PACIIPOCTpPaHEHUsT eBporeiickoro jJecHoro kiema (Ixodes ricinus L.).

Alekseev A. N. System tick-pathogen and its emergent characteristics. — St.-Petersburg, 1993. — 204 p. —
Russian : Azexcees A. H. Cuctema KJelll-BO30yaUTeIb U €€ dMEPIKEHTHbIE CBOMCTBA.

Arzamasov I. T. Ixodid ticks. — Minsk, 1961. — 132 p. — Russian : Apsamacoe H. T. IKCOmOBbIE KJIEILH.

Babenko L. V. On geographical variability of the seasonal coarse of activity of Ixodes ricinus and Ixodes
persulcatus // Med. parasitol. — 1958. — N 6. — P. 639—653. — Russian : babenro JI. B. O reorpa-
¢uyeckoit U3MEHUMBOCTA CE30HHOTO XO/a aKTWUBHOCTH Ixodes ricinus m Ixodes persulcatus // Men.
MapasuTol.

Balashov Yu. S. Ixodid ticks — parasites and infection carriers. — St.-Petersburg : Nauka, 1998. — 298 p. —
Russian : basawos FO. C. IkconoBble K€M — Mapa3uThl U MEPEHOCUUKU MHOEKIMIA.

Emchuk E. M. Role of birds in formation of regional fauna of ixodid ticks and transmission of pathogens //
Problems of parasitology. Part 1. — Kyiv : Naukova dumka, 1972. — P. 290—292. — Russian :
Emuyyx E. M. Pons mtuiy B (OpMUPOBAHUYM PETMOHAIBHON (hayHBI MKCOMOBBIX KJIEHIEH M TepeHoce
BO30yauTesei MHGEKIMOHHBIX 6oe3Heit // [TpobaemMbl mapa3uToOTUu.

Filippova N. A. Ixodid ticks from subfamily Ixodinae // Arachnida. — St.-Petersburg : Nauka, 1997. — 396 p.
(Fauna of the USSR and adjacent countries. Vol. 4, is. 3). — Russian : @uaunnosa H. A. VIkconoBble Kielm
noacemeiicta Ixodinae // INlaykooopasubie. — (PayHa CCCP u conpenenbHbix ctpaH ; T. 4, BbIm.3).



Seasonal changes in activity, sex composition and areal... 251

Nikitchenko N. T. Ecologic and faunistic studies of ixodid ticks and other mammalian ectoparasites in the
middle of the Trans-Dnepro region // Abstract for thesis of dissertation for candidate of biological
sciences. — Kyiv, 1972. — 24 p. — Russian : Hukumuenxo H. T. Dxonoro-hayHuCTUIECKIE UCCIIENO0-
BaHUSl MKCONOBBIX KJICHICH M APYTMX 3KTOMAPA3UTOB MIICKOMUTAIOUIMX cpemaHero [IpuaHenpoBbs :
ABTOpe®. ... 1MC. KaHA. OMOJI. HayK.

Sharleman M. V. Zoogeography of the Ukr. — Kyiv : Vydavnytstvo AN URSR, 1937. — 254 p. — Ukrainian :
Hlapaemans M. B. 3ooreorpadis YPCP.

Tularemia: Organization and methodical materials. — M. : Medgiz, 1954. — 184 p. — Russian : Tyaapemus:
OpraHu3alMOHHO-METOANYECKIE MaTepUabl.

Vshivkov F. N. On the fauna and ecology of ixodid ticks of wild vertebrates in Crimea // Izvestiya of the
Crimean pedagogical institute. — 1958. — 31. — P. 47—61. — Russian : Buusxkoe ®@. H. K dayHe u
9KOJIOTMM MKCOJOBBIX KJIEIIEeH JMKUX TMO3BOHOYHBIX XUBOTHBIX KpbimMa // WM3Bectust KpbiMCKOro
MeIarornyeckoro MHCTUTYTA.



