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Inheritance of pigmentation
in some freshwater pulmonate snails
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The genetic determination of pigmentation of integument and eyes in Bi-
omphalaria tenagophila (Orbigny) and Planorbarius banaficus (Lang) was studied
using the hybridization method. Studied characters in both species are determined
at least. by two loci, each being represented by a pair of alleles (in this
study — B-b and E-e). The allele B in homozygous state in B. tenagophila
determinates the formation of black colour of the body whereas the allele b
— the absence of pigment in integument and red colour of the body due
to hemoglobin. There is also a codomination in heterozygotes, these molluscs
have brown body. The alleles of the second locus determine presence (E)
or absence (e) of the eye pigment. The genotype bbE- determines partial
albinism: red body and black eyes. Absence of eye pigment (white eyes) is
found only in complete albino specimens (genotype bbee). The allele B is
suppressor for the recessive allele of the second locus. Manifestation of the
first locus in P. banaficus is analogous to that described above the second
locus affects not only the eye pigmentation but also the body colour. Its
dominant allele (B) determines an additional pigmentation of dorsal sides of
head and foot that is more pronounced in homozygotes. Complete albinism
in P. banaticus is expressed in the absence of eye pigment, orange-yellow
colour of body, decreased viability, and some morphological deviations. The
study revealed that the genetic system determining the pigmentation of integument
and eyes is basically similar in both species studied but gene effects may be
very different. Therefore the N.l.Vavilov's Law of Homological Rows can be
only applied to related species.

HacjienoBaHde NHIMEHTAIMM Y HEKOTOPBIX NPECHOBOIHBIX
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MeTopom rubpuaM3aLmMK M3yydanu reHeTUYecKyto obycrnoBneHHOCTb NUIMEeHTaLMK
KOXHbIX MOKPOBOB M OKpacku rnas y Biomphalaria tenagophila (Orbigny) u
Planorbarius banaticus (Lang). Y oboux BMAOB 3TM MPM3HaKWM AETEPMHUHUPOBAHDI
KaK MMHUMYM [ABYMS FOKYCaMM, KaXAbid M3 KOTOPbIX B M3y4YEHHbIX MNOMYRsAUMAX
npeacTasneH asyms annenamu (spece B-b u E-e). Y B. fenagophila annens
B B rOMO3MroTHOM COCTOSIHMM ObecneuuBaeT pPasBUTME MHTEHCMBHOM YEPHOM OK-
packu Tena, a annenb b — otcytcTBMe nUrmeHTa B KOXKE M KPacHyrO OKpacKy
Tena 3a cueT remornobuHa. Y rereposuror MMeeT MeCTO KOAOMHHWUPOBaHWe
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— MONMOCKU MMEIOT KOpHMYHEBOEe Teno. Annenu BTOPOro MoKyca onpepenstor
Hanmume (E) unm otcytctene (e) rnasHoro nurmenta. Fenotuny bbE- cooteercrayer
4acTUYHbIM anbBuHU3M: KpacHoe Teno W 4YepHble rnasa. OTcyTcTBMe rnasHoro
nurmenTta (6enbie rnaza) CBOMCTBEHHO TONbKO NONHbIM anbbuHocam (reHoTMn
bbee). Anneno B sBnsetcs cynnpeccopom NO OTHOWEHWIO. K PEeLEeCcCUBHOMY
annento BToporo nokyca. Y P. banaficus pe#ictene nepBoro noKyca aHanorudyHoe,
HO BTOPOW MOKYC 3[eCb BMMAE€T He TOMbKO HAa MMIrMEHTauMIo rnas, HO M Ha
OKpACKy Tena: ero [OMMHAHTHbIM anfenb O6yCnoBMMBAET [OMNONHUTENbHYIO MMr-
MEHTaLMUIO AOPCanbHON CTOPOHbI ronosbl M HOoru, Gonee cuAbHO MpPOSABRAMOULYHOCS
y romosuror. [MonHbit anbburnam y P. banaficus BbipaxaeTtcs B OTCYTCTBMM
rNa3sHOro MMrMEHTa, OPaHXEBO-XKENTOW OKpacke Tena, a TaKXe MopfaBNeHuu
CNOCOBHOCTM K PAa3MHOMEHUIO, MOHWUXKEHHOM MM3HECNOCOBHOCTH U pspae Mop-
donorudeckux MameHeHui. Halwe uccneposaHne MNOKasbiBAET, HTO reHeTHMHecKas
cMCTeMa, onpepenstow,as MMrMEHTaLUMIO MOKPOBOB M rnas, B [NaBHbIX Yeprax
cxopHa y oboux u3y4eHHbIX BMOOB, HO AeTanu nNPOSBMEHUs [ENUCTBUS [EeHOB
MOryT 6bITb PasnuuHbl, H4TO OrPaHUYMBEET MPUAOKMMOCTD 3aKOH3 FOMOMOrUYECKMX
pspos H.AN.Basunosa nuwb 6nu3kumu Brpamw.

The pigmentation of integument and eyes
are characters with clear genetical determi-
nation. Albino specimens are very rarely found
in nature but they are widely distributed in
aquarium cultures. Knowledge of regularity of
inheritance of these characters makes a pos-
sibility to evaluate experimentally some pe-
cularities of pulmonate reproduction: in the
first place to estimate the portion of progeny
born as a result of self-fertilization. We ana-
lyzed the inheritance of pigmentation in Bi-
omphalaria tenagophila (Orbigny) (Planorbidae)
and Planorbarius banaticus (Lang) (Bulinidae).
The former species was obtained from aqu-
arium culture, the latter — frem ditch in
settlement Vyritsa near railway station (about
50 km from Saint-Petersburg) and in marsh-
riggen cut-off of the River Khmost’ (about
30 km eastwards from Smolensk). The former
species was studied in 1979-1981 and the
latter — in 1982-1983.

The method of laboratory rearing of both
species was basically similar to that used in
other freshwater pulmonates |[Beriozkina,
1980]. B. tenagophila were cultivated in the
aquarium or in 0,5-1,0 L jam pots. The bottom
of the pots was covered with thin layer of
clean sand with 1-2 Vallisneria spiralis plants.
The pots were filled with dechlorinated water.
P. banaticus was more demanding of cultural
conditions: adult animals could reproduce re-
gularly only in the water volume no less
than 1.0-1.5 L per snail and in aquaria with
abundant water plants providing high con-
centration of oxygen. Molluscs of both species
were fed (beginning from 10 day age) by
dry food for aquarium fishes grinded to powder
and dispersed over the water surface.- Egg
clusters (syncapsules) were removed from the
pot walls by a soft brush or sharp scalpel
and put into Petri dishes with small amount
of water. The temperature in the aquaria was
almost constant, 20-24°C.

Four phenotypes were found in B. tena-
gophila. Three of them had pigmented (black)
eyes but differed in the body pigmentation:
black, brown, and red. In the latter case
the infégument lacks pigment and the colour
is determined by hemoglobin. Molluscs of
the fourth phenotype had red body and white
pigmentless eyes.

Material on P. banaticus from Vyritsa con-
sisted of two phenotypes. Both had pigmented
(black) eyes and red body with additional
partial pigmentation of integuments of dorsal
surfaces of head and foot. Some specimens
had these parts strongly pigmented (of brow-
nish-crimson colour), other were weakly pig-
mented (of crimson colour). All specimens
from the Khmost’” River had black body and
black eyes. -

Preliminary laboratory studies demonstrated
that the pigmentation of body and eyes ap-
peared in juveniles not simultaneously. The
presence or absence of eye pigment becomes
evident at the end of embryogenesis the du-
ration of which is about 12-14 days. Specimens
of B. tenagophila lacking integumentary pig-
ment may be found at the same time. The
intensity of colour in pigmented juveniles may
be evaluated at 10-14 days after hatching.
Evaluation of body colour in P. banaticus is
usualy possible not earlier than 3 weeks after
hatching.

Two series of experiments were performed.
The first series aimed to evaluate the degree
of homozygosity of the material. For this
purpose the specimens of each found phe-
notype were kept in pairs for 2-5 months,
and the egg-clusters laid were removed and
isolated. Progeny hatched from each cluster
was kept in separate aquaria till the phenotype
became evident. The parents were regarded
heterozygous when F-1 was segregated into
different phenotypes. The experiment conti-
nued until appearance of F-2, when F-1 had



