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Abstract. The nature of variability of quantitative morphometrical characters was studied in larvae
of two local populations of Argas (Argas) polonicus Siuda, Hoogstraal, Clifford et Wassef, 1979
colloeted in Czechoslovakia and Poland. Statistically significant differences in five quantitative
characters studied, in which the larvae of both wild populations differed from onc another,
disappeared during three generations of laboratory rearing. The variability of these characters
was lower in laboratory populations than in field collected ticks. The results of hybridization
experiments and analysis of variability of larvae of individual populations and parental pairs
suggest that rather adaptive than genetic variation is involved. The genetic component of the
variation is inferior and is expressed probably by dominant relations between alleles of the same
locus, or by different types of non-allelic interactions.

The phenotypic variation of continuous and discontinuous characters comprises
genetic and nongenetic or environmental components of variation.

According to the predictions of Price (1977), the parasites will exhibit low level
of genetic variation within populations and high level of variation between popula-
tions. In the case of ticks this prediction has been supported by the studies of Wallis
and Miller (1983) and Bull et al. (1984), who analysed electrophoretically enzymes
of different populations of several Ornithodoros, Aponoma and Amblyomma species
and reported a relatively low average heterozygosity per individual. However, they
found a very low genetic distance (Nei 1972) between conspecific populations.
Hilburn and Sattler (1986a) on the basis of enzymatical studies carried out by
Healy (1979a, b) on Txodes ricinus (L., 1758) and their own studies of the tick species
of the genera Amblyomma and Boophilus (Sattler et al. 1986a, b: Hilburn and Sat-
tler 1986a. b) expressed their doubts about the general validity of this theory in large
tick populations and suggested that populationsize, host specificity and mobility
are more important factors in determining genetic heterozygosity in ticks.

The influence of nongenetic or environmental components of variation on the
Phenotypic variation of ticks has been recorded in many cases. Huntand Drummond
(1983), Davey et al. (1984) and Dushabek (1986) observed phenotypic differences
between laboratory-reared and field-collected tick population samples. Oliver and
Herrin (1976) demonstrated that laboratory-reared populations of Haemaphysalis
longicornis Neumann, 1901 are less variable than field-collected ticks. In our previous
papers (Dusbabek 1984, 1985b) we pointed out that the phenotypic differences
between local populations of Argas (Persicargas) persicus (Oken. 1818) have often
a clinal character and change in dependence on the climatic gradient of the environ-
ment. Balashov (1972), on the other hand, did not find any dependence of the pheno-
typic variation of Ornithodoros (Pavlovskyella) tartakovskyi Olenev, 1931 local popula-
tions on the situation of the population in the distribution area of a species. physical
conditions of the environment, or the main host species.

- An analysis of individual variations in larvae of Argas (Argas) polonicus Siuda.
Hoogstraal, Clifford et Wassef, 1979 was made by Siuda (1979). In our comparative
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Table 3. Calculated values of F-distribution (F) and level of confidence (P) in comparison of values
of characteristics studied among progenies of five parental pairs of the field populations and labora-
tory colonies of Czechoslovak and Polish Argas (A.) polonicus

. - ‘
Pp field Pp i Ce | Ce field
opulation laboratory ‘ laboratory opulation

| p P7 i colony 60102, " pop 7

i ¥ p | ¥ v F P F|ovp

i Hypostome length 1.02  n.s. 2.21  n.s. 0.51 | s 9.41 ‘ 0.01

| Palpul segment 11 length I 4.56  0.05 6.54 0.01 6.93 . 0.01 1.18 | n.s.

Dorsal plate width ''8.28  0.01 '14.60 ' 0.001 ‘ 12,66 | 0.0011 9.75 ' 0.01
Posterodorsal setae length 2.07 n.s. 4.71 1 0.01 3.02 ‘ 0.05 2.81  0.05
\

An analysis of individual variations in larvae of both parental Pp and Cc popula-
tions, both wild and laboratory ones, made by means of one-way variance analysis
demonstrated that the values of the characters studied significantly differ (P <
< 0.05 — 0.01) in most of the progeny of different parental pairs of the same popula-
tion (Table 3). The least variable from this point of view was the length of hypostome,
while the most variable was the width of the dorsal plate. The length of anterodorsal
setae could not be evaluated by one-way ANOVA due to the heterogeneity of variances
demonstrated by the Bartlett’s test.

DISCUSSION

The disappearance of statistically significant differences in four of the five cha-
racters under study in Argas (4.) polonicus larvae of Cc and Pp laboratory popula-
tions kept under identical conditions indicates that the outer environment signi-
ficantly affects their values and that the nongenetic or environmental components
of their variation prevail.

Mean values of the characters studied in hybrid laboratory-reared generations
were in most cases similar to those of parental laboratory generations which also
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Fig. 1. Variation curve of distribution of mectrical values of hypostome length (A) and dorsal plate

width (B) in Argas (4.) polonicus larvae of Ce and Pp parental generations and hybrids of ¥, (Cp)
and I, (Cp x Cp) generations.
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shows the prevailing effect of constant conditions of the environment over the genetic
factor in the phenotypic expression of these characters. The larvae of F; hybrid
generation, which are the progeny of the first laboratory generation, significantly
differ from other hybrid combinations (progeny of second laboratory generation)
in two characters (length of hypostome and length of second palpal segment). Ra-
ther than the effect of the genetic component of variation, it can be supposed that
an insufficiently long effect of constant conditions of the living environment was in-
volved.

The fact that the mean values of the characters studied in laboratory and hybrid
generations in most cases are close to those of single wild parental population suggests
a certain dominance of the respective parental population in the canalization of pheno-
typical expression of the character under study and, consequently, a certain involve-
ment of the genetic component of its variation. The preservation of individual varia-
tions in larvae of different parental pairs of laboratory populations can be regarded
as a consequence of genetic homeostasis. It seems that under constant laboratory
conditions, the effect of the genetic component of variation can also assert itself
probably by means of the dominant relations between the alleles of the same locus.
In case of the hypostome length this is indicated by the relatively high stability of this
character in the progeny of different parental pairs of the same population (Table 3).
Since the variance values of I, generation do not exceed significantly the variance
values of F, gencration (P < 0.03) and the variation curve of distribution of met-
rical values in the size groupsis more sheer in I, generation (Fig. 1), the proportion
of an aditive component of genetic variation in the variability of characters studied,
can be considered negligible.

The phenotypic and genetic changes as consequences of insect’s colonization were
reported in the surveys by Mc¢ Donald (1976) and Mason et al. (1987). They docu-
mented numerous cases of phenotypic changes in laboratory-reared insects such
as changes in host-plant acceptibility, pheromonal responses, visual sensitivity,
flight capacity. reproductive behaviour and other reproductive parameters. The
behavioral differences in pheromone response between laboratory-reared and field-
collected Argas (Persicargas) persicus were recorded by Dusbabek (1986). Hunt
and Drummond (1983) also reported on the effect of laboratory rearing on the
reproductive biology of lone star tick, Amblyomma americanum. Engorged colony
females weighed less, look longer to engorge, had longer proeviposition and oviposition
periods, laid fewer eggs per female, converted less of the engorged weight to eggs,
and had significantly lower egg hatch than wild females. Davey et al. (1984) found
the female weight, egg mass weight, and preoviposition period in laboratory-adapted
Boophilus microplus to be significantly greater than in the representatives of five other
wild populations. They found some phenotypic differences in quantitative morpholo-
gical features, too. The laboratory-adapted males were significantly larger in whole-
body surface and surface area of the caudal process than males of all wild populations
compared. All these differences are considered to be the consequence of a limited gene
flow due to the isolation of the laboratory tick colony. Similarly Mason et al. (1987)
conclude that the causes of genetic changes in laboratory-adapted insect colonies
include founder effect resulting in random genetic drift, nonrandom mating and
selection.

It can therefore be summarized that the phenotypic expression of five quantitative
characters studied by us in Argas (A4.) polonicus larvae is influenced rather by nonge-
netic or environmental components of variation. The genetic component of variation
Is involved to a lower degree, most probably by means of dominant relations between
the alleles of the same locus and by means of different types of non-allelic interactions.
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HOMV.IAUOHHASA UBMEHYUBOCTh HEROTOPBLIX KOJHMYECTBEHIBIX
NPU3HARKOB JJMYNUON ARGAS POLONICUS (ACARINA: ARGASIDAF)

O®. Jycbaber

Pesiome. M3yuaint XaparTep M3MEHYMBOCTH KOJMYCCTBEHHLIX MOPPOMETPHYCCKIX IPHIHAKOB
JAYMHOK [[BYX JOKaJILELX nonynanuit Argas (Argas) polonicus, npoucxo;iamux u3s Yexoc:ro-
pakul ¥ lloapiyu. CraTueTHIECKH AOCTOBCPHbIE DAR3HUULL B IATH HecJe[YeMLIX KOJIMvec-
TBEHLIX fIPU3HAKAX, B KOTOPHIX JIMUMHKHM O00CUX JIMKHUX (ONYJALMK OTIHYAIHCDL JIPYI OT
JAPYra, MCUC3AM B TCUGHHE TPeX I'CHEePalMii, PA3BEICHHBIX B 1abopaTopuu. M3MeHUHBOCTH
HTHX IPU3HAKOB Y Ja00opATOPHLIX mONY.JIALME Obl1a HUKeE, YeM Yy KJelueH, coOpaHHBIX
B ripupojie. Pesy LTaTel OOBITOB N0 rHOPH;(H3ATMH 1 aHAJIN3 R3MEHUYHBOCTH JIMUMHOK M3 OTAE.!b-
HBLX MONYJATHMA U POJIATENLCKNX 11ap HOKA3BIBAIUT, UTO M3MEHUMBOCThL DTHX NPH3HAKOB HMCCT

OONBILCH YACTHLI A;IANTHBHLIA, T. €. HCICHCTHUCCKHK XaparTep. ['eHeTHUCCKMH KOMIIOHCHT
M3MEHUYNBOCTH OCYIIECTBIICTCA TOJILKO B HeOOJLIION Mepe, BEPOATHO uYepe3 ;IOMUHAHTHLIE
OTHOIIEHHs] MEK1Y allellsiMi TOro JKe JIOKYra . BepPOATHO, TaKMKC Yepe3 PasHblC THILI

CHeASIAe MYer KX B3auMO[eHCTBIHM.
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