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УДК 597.553

Anu PALM and Tiit PAAVER

CHROMOSOMAL VARIABILITY IN RAINBOW TROUT STOCKS
IN ESTONIA

Rainbow trout (Salmo gairdneri Richardson) is an important farmed
fish species. Numerous domestic strains of this fish have been developed.
To characterize these strains genetically and to estimate the differences
between them or between domestic and wild forms, the variability of the
karyotype of rainbow trout has been studied in many countries. Numerous
authors have published data about the chromosome number or karyotype
of this fish (Ohno et ah, 1965; Fukuoka, 1972; Cuellar, Uyeno, 1972;
Кайданова, 1974, 1976; Thorgaard, 1983; Sofradzija, 1982; Hartley,
Horne, 1984). An extremely high level of variability resulting mainly
from Robertsonian translocations (centric fusions of two acrocentric
chromosomes to one metacentric, or fission of one metacentric to two
acrocentrics) has been revealed. The number of chromosomes of rainbow
trout may vary from 57 to 65. The most common numbers are 58—62. At
the same time the number of chromosome arms remains uninfluenced.
H. Fukuoka (1972) identified the chromosome arm number (NF) of
rainbow trout as 104. As intraindividual variability in the chromosome
number is significant, the specimens are usually characterized by the
modal chromosome number of metaphases with 104 chromosome arms.

G. H. Thorgaard (1983) tried to reveal regularities in the geographical
distribution of populations with different chromosome numbers in native
populations of wild rainbow trout. In the northern part of the distribu-
tion area of rainbow trout in North America populations with predomi-
nantly 58 chromosomes were found. In the southern regions this number
was higher (60—64). In North California from where the domestic form
originates (MacCrimmon, 1971) 60-chromosome karyotype prevails. In
stocks cultivated in Europe and Japan the karyotype varies significantly
(58 —64), but karyotypes with higher numbers of chromosomes are more
frequent than in America (Thorgaard, 1983; Ueda et ah, 1983; Hartley,
Horne, 1984; Кайданова, 1974, 1976). T. Ueda and Y. Ojima (1984)
explained the high variability of domesticated rainbow trout chromosome
number with its mixed origin. The crossing of parents with different
karyotypes brings about an increase in variability (for example, parents
with 61 and 62 chromosomes may give progeny with 60—63 chromo-
somes) .

The purpose of our study was to establish the karyotype of the rain-
bow trout strains, reared in Estonian fish hatcheries, and to estimate their
level of variability. There are two main strains of trout in Estonia the
local strain of German origin imported in the 19505, and Donaldson strain,
imported in 1981. Some fish farms cultivate also mixed stocks.

Material and methods

The data about the date and place of sampling, strain origin and
number of specimens and concentration of colchicine solution injected
are shown in Table 1. All the fish studied were yearlings or younger.
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The fish were injected with 0.2 or 0.3% colchicine solution (1 ml per
1000 g of fish weight) 2—17 hours before killing them. Pieces of kidney
tissue were removed from fish, pretreated in 0.85% Na citrate solution
for 30—40 min, and fixed in Carnoy solution. Chromosome slides were
made following the routine air drying method with Giemsa staining.

Results
Mainly 58 —60 chromosomes were found in Estonian stocks of rainbow

trout (Table 2, Figs. I—2).1 —2). There were also a few metaphases with 61
and 62 chromosomes. The predominant number of chromosomes found in
Donaldson trout was 60 (53.3% of all metaphases with 104 chromosome
arms) In the local Estonian strain mainly melaphases with 58 chromo
soiiß’s were detected (74.3%). In both mixed stocks karyotypes with 58
chromosomes predominated. Metaphases with 59 chromosomes were met
with similar frequencies in all populations (Table 3). Numerous ane-
uploid rnetaphases containing 14—57 chromosomes were found in all
populations (more than 20% of the metaphases screened). There was
also significant intraindividual variation of chromosome numbers in all
samples. For example, metaphases with 58—62 chromosomes could be
found in the cells of one Donaldson trout (fish № 4).

As the number of metaphases with 104 chromosome arms was small
in many individual fish (Table 2) we could not determine the modal
number of chromosomes for every specimen. Therefore, the fish with
different karyotypes could not be counted. But it is evident that the
difference between Donaldson and local strain results from the different
proportion of fish with predominantly 58 and 60 chromosomes in these
stocks. In fact, all the local strain fish and hybrids had the modal num-
ber of chromosomes of 58, and most of the Donaldson trouts were 60-
chromosome specimens.

Discussion

The native populations of rainbow trout in North America have mainly
58, 60 or even more chromosomes (Thorgaard, 1983). The domestic form
of rainbow trout, cultivated in ponds all over the world originates mainly
from the region where 60-chromosome karyotype predominates. The
Donaldson trout was developed in the area where 58-chromosome set is

Basic data for fish used for chromosome analysis
Table 1

Hatchery Strain Number of
specimens Date

Colchicine
concentra-

tion, %

Roosna-Alliku Donaldson 21 different times from
1985 to 1987

0.2

Roosna-Alliku FI hybrid
between Donaldson
and local strain

2 07. 1988 0.2

Pähkla probably mixture
of Donaldson and
local strain

4 04. 1989 0.3

Põlula local strain of
German origin

5 06. 1989 0.3
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Chromosome number (NF= 104) distribution in Donaldson trout,
Estonian local trout and their hybrids

Table 2

Number of metaphases with
№ 58 59 60 61 62

chr chr chr chr chr 1 otai

Donaldson trout
1. 1 — 2 — — 3
2. 3 — 7 — — 10
O.
4. 1 4 1 2 8
5. — 1 5 — 6

7. — 2
1

2

9.
1

2 2
10. 1 — — 1

12. 1 1 1 3
13. — — — 1 — 1
14. — — — 1 — 1
15. 5 2 4 — — 11
16. — 1 1 1 — 3
17. — — 4 — 1 5
18. 1 3 1 — 1 6
19. 1 2 3 — — 6
20. — — 1 — — 1
21. — — 1 —

— 1
Total 14 10 40 5 6 75

Hybrids from Roosna-ЛШки hatchery
1. 9 — 4 — 1 14
2. 9 4 6 — — 19

Total 18 4 10 — 1 33
Mixed stock from Pähkla hatchery

1. 14 3 8 — — 25
2. .4 1 2 — — 6
3. 5 2 2 — — 9
4. 10 3 — — — 13

Total 32 9 12 — — 53
Estonian local strain

1. 9 — 1 — — 10
2. 5 1 1 — — 7
3. 12 1 2 — — 15
4. 8 2 3 — — 13
5. 18 2 4 1 — 25

Total 52
.

6 11 1 — 70

Table 3
Proportions of metaphases with

STRAIN of different karyotypes, %

(hatchery) meta-
phases 58 chr 59 chr 60 chr 61 chr 62 chr

Donaldson
(Roosna-Alliku) 75 18.7 13.3 53.3 6.7 8.0
FT hybrids
(Roosna-Alliku) 33 54.6 12.1 30.3 3.0
Mixed
(Pähkla) 53 60.4 17.0 22.6
Local
(Põlula) 70 74.3 8.6 15.7 1.4 —



168

fnore frequent. The same chromosome number was expected for this strain
in Estonia. However, mainly 60 chromosomes were found in our sample.
The Estonian local strain has been imported from Germany over Russian
fish farm Ropsha, where 60—62-chromosome karyotype prevails (Schnie-
dewind et ah, 1985b; Кайданова, 1974, 1976). But we found mainly 58
chromosomes in this stock. We may conclude that the chromosome num-
ber of Estonian rainbow trout stocks is lower than in most European and
Japanese stocks. The range of variation of karyotype is also wider in
West-European trouts. Unfortunately, the intra- and interindividual
variation in the stocks of Estonian fish farms is too high to use this
difference as a genetic marker and distinguish the specimens from differ-
ent strains on the basis of their karyotype.

The hybrids of fish with 60 and 58 chromosomes must have 59 chromo-
somes, and segregation has to take place in following generations. The
proportion of metaphases with 59 chromosomes was not higher either in
FI hybrids or in the mixed stock of Pähkla hatchery. However, the fre-
quencies of 58- and 60-chromosome metaphases in mixed stocks were
intermediate, between parental forms (Table 3). The modal number of
chromosomes was 58 for all hybrid specimens. To explain why 59-chromo-
some karyotypes are not frequent in mixed stocks we must propose that
the modal number of chromosomes in somatic cells does not reflect ade-
quately the karyotypes of the gametes. H. Schniedewind and co-authors
(1985a, b) showed that in the rainbow trout stock where the modal num-
ber of somatic cell chromosomes was 62, the spermatocytes contained in
the first meiotic metaphase 30 bivalents. Another explanation can be
that although 60-chromosome karyotypes prevail in Donaldson trout
mainly 58-chromosome specimens were used in crossings producing
hybrids.

Intraindividual variation of the chromosome number is common for
fishes. It can be treated as an artefact, resulting from the treatment of
cells when making slides, or as a reflection of natural variability which
occurs also in intact cells. S. Ohno and co-authors (1965) explained this
with differentiation of cells during differentiation of tissues. However,
intraihdividual polymorphism has been found in lymphocyte culture, too
(Hartley, Horne, 1984). G. Svärdson (1945) suggested that the chrom-
atids of some metacentric chromosomes may segregate before anaphase.
It can be also proposed that hypotonic treatment breaks the centromere
region of some metacentrics. We suggest that the chromosomes have to
be counted in meiotic metaphases to estimate the karyotypic differences
between Donaldson and local strain trouts as it was done by H. Schniede-
wind and co-authors (1985a) and A. Sofradzija (1982) in case of other
strains. The analysis of the segregation of chromosomes in the anaphase
can probably help find out the causes of intraindividual variation.

Conclusions

58—62 chromosomes were found in rainbow trout stocks reared in
Estonia. 60-chromosome metaphases predominated in Donaldson trout
while 58 chromosomes were more frequent in the local strain. Intraindi-
vidual variation from 58 to 60 chromosomes was detected in all stocks.
Meiotic chromosomes have to be studied to eliminate tissue differentia-
tion effects on chromosome number variability.



Fig. 1. Mctaphasc of Donaldson strain rainbow trout (2n = 60).

Fig. 2. Metaphase of local strain rainbow trout (2n = 58).
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Anu PALM, Tiit PAAVER
EESTIS KASVATATAVATE VIKERFORELLILIINIDE

KROMOSOOMIDE ARVU MUUTLIKKUS
Uuriti kahe forelliliini (Donaldsoni forell ja kohalik, algselt Saksamaalt pärinev

forell), samuti nendevaheliste hübriidide karüotüüpi. Robertsoni translokatsioonide tõttu
on vikerforelli kromosoomide arv püsiva õlgade arvu juures väga muutlik. Donaldsoni
forelli kromosoomide modaalarv on 60, kohalikul liinil 58. Hübriididel esines sagedamini
mitte 59, nagu võiks oodata, vaid 58 kromosoomiga karüotüüp. Isendisisese ja isendite-
vahelise muutlikkuse tekkepõhjuste selgitamiseks on vaja uurida rakujagunemiste meta-
faase meioosi puhul.

Ану ПАЛЬМ, Тийт ПААВЕР
ИЗМЕНЧИВОСТЬ ЧИСЛА ХРОМОСОМ У ВЫРАЩИВАЕМЫХ

В ЭСТОНИИ РАДУЖНЫХ ФОРЕЛЕЙ

Определено число хромосом у двух выращиваемых в Эстонии линий радужной
форели (форель Дональдсона, местная линия) и их гибридов. Вследствие робертсонов-
ских транслокаций наблюдается как внутрииндивидная, так и межиндивидная измен-
чивость числа хромосом при постоянном числе хромосомных плеч. Модальное число хро-
мосом форели Дональдсона равняется 60, а у местной линии 58. В гибридных отводках
не преобладал кариотип с 59 хромосомами, как ожидалось. Для выяснения механизмов
возникновения изменчивости числа хромосом целесообразно изучить метафазы мейоти-
ческих делений.
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	Рис. 13. P. canesc&ns.
	Рис. 3. Содержание БаП в донных отложениях и водорослях Chara (цифрой отмечено количество проб). Püc.l4. Oeum rivale.
	Рис, 23. Pot eri pm sangu is orba.
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	CADMIUM, LEAD, COPPER AND ZINC CONCENTRATIONS IN MESIDOTEA ENTOMON IN THE GULF OF FINLAND (SOUTHERN COAST)
	Fig. 1. Trace metal concentrations in different size groups of Mesidotea entomon
	Fig, 2. Trace metals in Mesidotena entomon sampled at different time,
	Fig. 3. Trace metal concentrations in Mesidotea entomon sampled in different areas.
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	CHROMOSOMAL VARIABILITY IN RAINBOW TROUT STOCKS IN ESTONIA
	Untitled
	Fig. 1. Mctaphasc of Donaldson strain rainbow trout (2n = 60). Fig. 2. Metaphase of local strain rainbow trout (2n = 58).
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	ТОЧНАЯ эксцизия СОСТАВНЫХ ТРАНСПОЗОНОВ У ESCHERICHIA COLI К-12 В УСЛОВИЯХ СТРЕССА
	Untitled
	Рис. 1. Кинетика роста числа клеток с фенотипом Рго+ (точная эксцизия) в условиях длительной инкубации штаммов при 4—6°С: / ЕСК 100-5 (гес+), 2 ЕСК 086-5 (гесАбб), 3 ЕСК 107-5 (Ш). Рис. 2. Кинетика роста числа клеток с фенотипом Рго+ (точная эксцизия) в условиях длительной инкубации штаммов при 4—6 °С; 1 ЕСК 100-10 (гес+), 2 ЕСК 086-10 (гесАбб), 3 ЕСК 107-10 (Ш).
	Рис. 3. Кинетика роста числа клеток с фенотипом Рго+ (точная эксцизия) в условиях длительной инкубации штаммов при 4—6°С: 1 ЕСК-ЮО-9 (гес+), 2 ЕСК 086-9 (гесАбб), 3 ЕСК 107-9 (Ш).
	Untitled

	ВЛИЯНИЕ РАЗЛИЧНЫХ СТРЕССОРНЫХ ВОЗДЕЙСТВИЙ НА РАЗВИТИЕ СТРЕССОРЕАКТИВНОСТИ У НОРМОТЕНЗИВНЫХ И ГИПЕРТЕНЗИВНЫХ животных
	Влияние стрессорных воздействий на нормотензивных и гипертензивных крыс. 1 Исходный уровень в покое; 2 иммобилизация в пенале; 3 электрокожное раздражение; 4 растяжка на спине.
	Untitled

	ЖУКИ-БЛЕСТЯНКИ РОДА EPU RAE A ER. (COLEOPTERA, NITIDULIDAE) ЭСТОНИИ
	Untitled
	Untitled
	Рис. 5. ▲ -E.casianea, 0-Е. danlca, ш – Е. deleta. Рис, 7. А Е. deubeli, • – Е. fuss/, и-Е. [aeviuscula.
	Untitled
	Рис.2. А.-Е. adumbrate, 0-Е. angustula. Рис.l. ▲ -E.melanocephala, 9-E.limbata, ■ -Е.guttata.
	Pug. 4. А-£ biguttata, • -Е. binot ata, т-Е. bore olla. Рис.З. • -£► ЫскЬагсШ.
	Рис. 6.0 – E.depressa,
	Рис. B.# – Е. melina, А – Е. muehli.
	Рис, 9.0 —Е. negtecta, А-Е. oblonga, в – E.opallzans.
	Рис. 11. А-Е. placida, ®-Е.рудтаеа,
	Рис. 13 .e-E.silacQa, A- E.silesiaca. Puc.15.8-E. unicolor.
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	Рис. 10.* – E.pallescens.
	Рис. 12.# -Е. rufomarginata.
	Рис, 14. в – Е. torminalis, ' А -Е. thoracica.
	Рис. 16. в- Е. vari egota.
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	Рис. 29. Видовое обилие Еригаеа по месяцам.
	Рис. 30. Численность Еригаеа по месяцам.
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	ВЛИЯНИЕ МИНЕРАЛЬНОГО ПИТАНИЯ РАСТЕНИЯ-ХОЗЯИНА НА РАЗВИТИЕ КАРТОФЕЛЬНОЙ НЕМАТОДЫ
	Численность адультных самок картофельной нематоды в корнях картофеля 'Сулев' (в процентах от контроля) при различной обеспеченности растений питательными элементами (минус недостаток, плюс избыток).
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled

	ABOUT RESPIRATION RHYTHMS OF INSECTS
	Fig. 1. Microrhythms, Pterostichus coerulescens, t=2o °C, respiration level 1.30 mm3 02/mg/h.
	Fig. 2. Micromacrorhythms, Tenthredinidae gen. sp., /=25 °C, respiration level 0.70 mm3 02/mg/h.
	Fig. 3. Microrhythms with micromacrorhythms, Galleria mellonella. A on the left a group of microrhythms can be seen. В magnified microrhythms, t—2B°C, respiration level 0.60 mm3 02/mg/h.
	Fig. 4. Microrhythms with C02 macrorhythms, Coccinella septempunctata pupae, /=25 °C, respiration level 1.96 mm3 02/mg/h.
	Fig. 5. Carbon dioxide macrorhythms, Dermestes lardarius, t—2o °C, respiration level 0.45 mm3 02/mg/h.
	Untitled
	Fig. 6. Life-time changes in rhythms, Dermestes lardarius. A 2 days before adult molting; В 1 day before adult molting; C 1 day after adult molting; D 2 days after molting; E 6 days after molting; F 12 days after molting.
	Untitled
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	HIBERNATION PECULIARITIES AND COLD-HARDINESS OF THE GREAT SPRUCE BARK BEETLE, DENDROCTONUS MICANS KUG.
	PROTEIN DEGRADATION AS A SOURCE OF PRECURSORS FOR FLAVONOID BIOSYNTHESIS IN BUCKWHEAT COTYLEDONS
	Fig. 1. Changes in the content and radioactivity of proteins in' buckwheat cotyledons fed with 14C-,L-p(henylalanine during the first 16 hr of the experiment and incubated thereafter in cold phenylalanine. A insoluble proteins, В soluble proteins; solid lines content, broken lines radioactivity.
	Fig. 2. Changes in the content of flavonoids and proteins of buckwheat cotyledons given a 1-hr I4C-L-phenylalanine pulse and incubated thereafter in water. 1 flavonoids (sum of rutin, orientin, isoorientin, vitexin, and isovitexin); 2 insoluble proteins; 3 soluble proteins.
	Fig. 3. Incorporation of labelled phenylalanine into flavonoids and proteins of buckwheat cotyledons given a 1-hr 14C-L-phenylalanine pulse and incubated thereafter in water. 1 flavonoids, 2 insoluble proteins, 3 soluble proteins.
	Fig. 4. Changes in the content of flavonoids and proteins of buckwheat cotyledons given a 1-hr 14C-L-phenylalanine pulse and incubated thereafter in cold phenylalanine. 1 flavonoids, 2 insoluble proteins, 3 soluble proteins.
	Fig. 5. Incorporation of labelled phenylalanine into flavonoids and proteins of buckwheat cotyledons given a 1-hr I4C-L-phenylalanine pulse and incubated thereafter in cold phenylalanine. 1 flavonoids, 2 insoluble proteins, 3 soluble proteins.

	МИКОБИОТА ГУМИНОВЫХ ОЗЕР ЭСТОНИИ
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled
	Untitled

	A CYTOCHEMICAL STUDY OF SOME PHOSPHATASES IN THE TISSUE CYSTS OF SARCOCYSTIS BOVICANIS FROM BOVINE HEART
	Fig. 1. Reaction to APase after Gomori in tissue cysts of 5. bovicams. A weak reaction can be seen in the cyst wall (cw) and septa (s). The staining of the host tissue (HI) and cyst stages (CS) is caused by light green understaining. Magnification 40x3.2x2.5. Fig. 2. Same as Fig. 1. Magnification 100x3.2x2.5. Fig. 3. Reaction to ATPase in cyst stages (CS), septa (s) and cyst wall (cw) is comparable to that in the host tissue (FIT). Magnification 100x3.2x2.5. Fig. 4. Reaction to GOPase is seen in the cyst stages (CS), septa (s) and cyst wall (cw). Reaction in the host tissue (FIT) is extremely weak. Magnification 100x3.2x2.5. Fig. 5. The Gomori reaction to AcPase can be seen in septa (s) and cyst wall (cw). The staining of cyst stages and host tissue is caused by light green understaining. Magnification 40x3.2x2.5. Fig. 6. Reaction to AcPase is seen in the outer membrane of the cyst wall (me), in the cyst wall (cw) and septa (s). In cyst stages the reaction is seen on the membranes of the inner membrane complex (i). In the metrocyte (MC) the reaction is seen also in the vacuolar structures (V). The reaction is also seen in the places of degenerative processes (DP). Magnification 7500 –
	Fig. 7. The reaction product of AcPase is seen in the cyst wall protrusions (cp), on the membrane of the cyst wall (me), in the cyst wall (cw), and in the cyst stages around the micronemes (mn). Magnification bOOOX. Fig. 8. A reaction on the inner membrane complex (i) of the apical part of a mcrozoile, in the ducts of the rhoptries (rd), on the rhoptry (ro) surface and around micronemes. Magnification 7000 X. Fig. 9. Reaction in the mitochondrion cristae (M). Magnification 13000 X.
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	Рис. 2. Р. argent ea. Рис. 4. Р. argenteo.
	Рис, 1, Р. subarenar/a.
	Untitled
	Рис. 3. Р. supina. Рис. 5. Р. fruiicosa.
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	Рис. 6. Р. leucQOöU tana.
	Рис. 8. Я arenaria.
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	Рис.7. Р. erecta,
	Рис. 9. Я subarenarla, Рис. 11. Я bit иг со. Рис. 10, Я crafttziL
	Puc.l2. P. anserina.
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	Рис. 16. Сотагит palus tre,
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	Рис. 15. Fragariq vesca. .Рус,,]%subUs 'chamaemorus
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	Рис. 18,'AlchemiHa wichurae.
	Рис.2o.Rosa mojalis. – POc. 22. Sanouisorba officinalis,
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	Рис. 19 .FKJpendula и (maria. Рис. 21. Agriroonia eupaforia.'
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	Fuc, 25. Р. argentea.
	Рис. 24. Р. доШЬасЫК
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	Рис. 26. Р. arenaria. Pup, ZZ Р argentea. Рис, 28. R arg&nt&a.
	Рис. 23. Р. goidbachil.
	Рис. 31, R taöernaemontani.
	■Рис. 33. Р. anserine. ■■
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	Рис.32.R erecta.
	Рис. 30. P. crantzii. Рис. 34- Я fru'tJcosa.
	THE RELATIONSHIPS BETWEEN PROTOZOA AND VIRUSES 4. PROTOZOA AS HOSTS OF MAMMALIAN VIRUSES
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	DIFFERENT APPROACHES TO AND RECENT DEVELOPMENTS IN THE SYSTEMATICS AND CO-EVOLUTION OF THE FAMILY HETERO DERI DAE (NEMATODA : TYLENCHIDA) WITH HOST PLANTS
	Fig. 1. Phylogenetic tree of the subfamilies and genera of the family Heteroderidae (after Wouts, 1985).
	Fig. 2. Host specificity of the species of Heteroderidae with respect to plant groups in accordance with phylogenetic relations of the orders of angiosperms as outlined by Grossgeim (1945). After Krail, 1989 (emend.).
	Fig. 3. Host specificity of the species of Heteroderidae with respect to plant groups in accordance with phylogenetic relations of the orders of angiosperms as outlined by Takhtadzhyan (1970). After Krail, 1989 (emend.).

	NEW RECORDS OF MYXOMYCETES IN ESTONIA
	Untitled
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	A LIGHT AND ELECTRON MICROSCOPIC STUDY OF DEGENERATING SARCOCYSTIS BOVICANIS TISSUE CYST FROM BOVINE HEART
	Fig. 1. A degenerating tissue cyst of Sarcocystis bovicanis. On the poles of the cyst (C) the infiltration of host cells (ih) into the muscle tissue (HT) is seen. Magnification 10x3.2x2.5. Fig. 2. A fragment of a tissue cyst divided by septa (s) to chambers where some cyst stages (CS) can be seen including the mctrocytes (me). The cyst is surrounded by a layer of dense material (DM). Magnification 100x3.2x2.5. Fig. 3. The cyst wall (cw) is covered by a layer of dense material. The material of the cyst wall and the septa (s) have become diffuse. A group of degenerating metrocytes (me) can be seen. Magnification 2000 X. Fig. 4. Around the cyst the remainders of degenerating myofibers (HT) can be seen with the proposed Z-discs (Z) and the covers of the host cell (he). A lot of collagen fibers (F) are seen in the host tissue. Magnification 3500 –
	Untitled
	Untitled


	Illustrations
	Untitled
	Динамика численности гетеротрофных микроорганизмов в микроэкосистеме (/ и 2 номера вариантов, N количество клеток в мл).
	Среднесуточные температуры в вегетационных сосудах на протяжении опыта. 1 23 25 °С; 2 12—15,5 °С; 3 10,3—12,7 °С.
	Рис. 1. Расположение биостратиграфически изученных озер и болот на о-ве Сааремаа. А граница Анцилового озера; L Литоринового моря, him Лимниевого моря (по X. Кессел), озера: 1 Каруярв; 2 Мудаярв; болота: 3 Пелисоо; 4 Ярвесоо; 5 Охтья; 6 Питкасоо.
	Рис. 2. Расположение геологического разреза и биостратиграфическн изученных скважин на озере Каруярв. 1 береговой уступ; 2 береговой вал, 3 скважины; 4 биостратиграфически изученные скважины.
	Untitled
	Рис. 3. Геологический разрез донных отложений оз. Каруярв (местоположение см. рис. 1). ,1 сапропель; 2 сапропель с субфоссильными моллюсками; 3 тонкие прослои сапропеля и озерной извести; 4 алеврит; 5 гравий; 6 морена. Рис. 4. Геологический разрез болота Пелисоо. 1 заторфованная почва; 2 верхо-РЫЙ торф; 3 низинный торф; 4 сапропель; 5 озерная известь; 6 песок; 7 куски древесины; 8 песок с крупным детритом.
	Рис. 5. Спорово-пыльцевая диаграмма болота Пелисоо. Анализы А. Сарв. 1 сфагново-пушицевый торф; 2 гипново-тростниковый торф; 3 тростниковый торф; 4 сапропель; 5 озерная известь; 6 глинистый песок; 7 пыльца сосны; 8 березы; 9 ели 10 ольхи; ,11 широколиственных пород; 12 древесных пород; 13 травянистых растений; 14 споры.
	Рис. 7. Спорово-пыльцевая диаграмма донных отложений оз. Каруярв (Анализы А. Сарв). 1 вода; 2 сапропель; 3 известковистый сапропель; 4 песчанистый сапропель; 5 песок; 6 пыльца сосны; 7 березы, 8 ели, 9 ольхи, 10 широколиственных пород; 11 древесных пород; 12 травянистых растений; 13 споры
	Рис. 8. Диатомовая диаграмма профундальной колонки оз. Каруярв (Анализы Е. Вишневской). Вместо количества створок должно быть количество видов.
	Рис. 9. Диатомовая диаграмма литоральной колонки оз. Каруярв (Анализы Е. Вишневской). Вместо количества створок должно быть количество видов.
	Joon. 1. Peipsi järve suurte karpide keskmine arvukus ja biomass (esimesed kolm tulbarühma on arvutatud põhjaammutiproovide põhjal, viimased raamiproovide põhjal). Рис. 1. Средняя численность и биомасса крупных двустворчатых в Псковско-Чудском озере. (Первые три группы столбиков на основе дночерпательных проб, последние три на основе рамочных проб.) Fig. 1. The average abundance and biomass of big clams of L. Peipsi (the first three groups of columns calculated on the basis of grab samples, the remaining on frame samples).
	Joon. 2. Peipsi järve bioressursse suvel (toorkaalus, tuhat tonni). 1 fütoplankton, 2 rändkarp, 3 bakterplankton, 4 zooplankton, 5 suurtaimed, 6 põhjaloomad, 7 kalad. Рис. 2. Биологические ресурсы Псковско-Чудского озера летом (сырой вес, тыс. т): / фитопланктон; 2 дрейссена; 3 бактериопланктон; 4 зоопланктон; 5 макрофиты; 6 зообентос; 7 рыбы. Fig. 2. Biological resources of L. Peipsi in summer (wet weight, thous. t.). 1 phytoplankton, 2 Dreissena, 3 bacterioplankton, 4 zooplankton, 5 macrophytes, 6 zoobenthos, 7 fishes.
	Untitled
	Untitled
	Fig. 3. I—s: Embolocephalus nikolskyi, Popov Island (/ anterior end; 2 pectinate and hair seta; 3 ventral setae of II; 4 ventral seta of V; 5 posterior ventral seta). 6—B: Tubificidae gen. sp. N 1, Komarovka (6 pectinate seta; 7 posterior dorsal bifid seta; 8 anterior ventral seta). 9—10: Tubificidae gen. sp. N 2, Popov Island (9 dorsal setae; 10 ventral seta). 11—12: Tubificidae gen. sp. N 3, Komarovka {ll anterior end; 12 seta).
	Untitled
	Fig. J. C-banded karyotype of the Estonian breed of the Japanese quail ПОО'-"! 5v ХI2.SХЮ). v -•-
	Fig. 2, Idiugram of macrochromosoines of ths Estonian quail (C-bandin<o HOOxlGv X 12.5x10). °; 1 '
	Fig. 3. The Ist pair of autosomes of the Estonian quail. C-polymorphism of the centromeric region.
	Fig. 4. Conjugation of the 3rd autosome with a microchromosome (indicated by arrows) (100X1.5X12.5X10).
	Pig. 5. Conjugation of the 2nd and Ills 3rd autosomes (indicated by arrows) (IOOxI.SX X12.5X10).
	Growth of recombinant Escherichia coli Kl 2 KBO2 in continuous culture on Luria-Bertani medium without antibiotics. At the moment time = 0, flow (dilution rate D = 0.5h-1) was started. The inoculum was grown under antibiotic pressure.
	Денситограмма сывороток венозной крови (А), грудной лимфы (В) и шейной лимфы (С) овец. 1 А; 2 ПА-1; 3 ПА-2; 4 Т; 5 ПТ-1; 6 ПТ-2; 7 ИГ; <9 МГ.
	Влияние линолевой (Л) и олеиновой (Б) кислот на экто-АТФазную активность клеток бурсы Фабриция (I), тимоцитов (2) и эритроцитов (3) цыплят.
	Гениталии самца Eupithecia persuastrix Mironov, sp. n. a общий вид; б эдеагус; в VIII стернит.
	Lake Peipsi-Pihkva * Озеро Псковско-Чудское
	Untitled
	Joon. 1. Hapniku kontsentratsioon, vee küllastumus hapnikuga ja vee keskmine tempe ratuur kuus aastail 1974—1983 eri sügavustes. Joon. 2. Lahustunud hapniku keskmise kontsentratsiooni ja keskmise temperatuuri vertikaalne jaotumus.
	Рис. 1. Места отбора проб в пределах Матсалуского государственного заповедника
	Рис. 2. Содержание БаП в донных отложениях Матсалуского залива
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	Рис. 4. Содержание БаП в некоторых видах рыб Матсалуского и Пярнуского залива (цифрой отмечено количество проб).
	Fig. 1. Trace metal concentrations in different size groups of Mesidotea entomon
	Fig, 2. Trace metals in Mesidotena entomon sampled at different time,
	Fig. 3. Trace metal concentrations in Mesidotea entomon sampled in different areas.
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	Fig. 1. Mctaphasc of Donaldson strain rainbow trout (2n = 60). Fig. 2. Metaphase of local strain rainbow trout (2n = 58).
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	Рис. 1. Кинетика роста числа клеток с фенотипом Рго+ (точная эксцизия) в условиях длительной инкубации штаммов при 4—6°С: / ЕСК 100-5 (гес+), 2 ЕСК 086-5 (гесАбб), 3 ЕСК 107-5 (Ш). Рис. 2. Кинетика роста числа клеток с фенотипом Рго+ (точная эксцизия) в условиях длительной инкубации штаммов при 4—6 °С; 1 ЕСК 100-10 (гес+), 2 ЕСК 086-10 (гесАбб), 3 ЕСК 107-10 (Ш).
	Рис. 3. Кинетика роста числа клеток с фенотипом Рго+ (точная эксцизия) в условиях длительной инкубации штаммов при 4—6°С: 1 ЕСК-ЮО-9 (гес+), 2 ЕСК 086-9 (гесАбб), 3 ЕСК 107-9 (Ш).
	Влияние стрессорных воздействий на нормотензивных и гипертензивных крыс. 1 Исходный уровень в покое; 2 иммобилизация в пенале; 3 электрокожное раздражение; 4 растяжка на спине.
	Untitled
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	Рис. 5. ▲ -E.casianea, 0-Е. danlca, ш – Е. deleta. Рис, 7. А Е. deubeli, • – Е. fuss/, и-Е. [aeviuscula.
	Untitled
	Рис.2. А.-Е. adumbrate, 0-Е. angustula. Рис.l. ▲ -E.melanocephala, 9-E.limbata, ■ -Е.guttata.
	Pug. 4. А-£ biguttata, • -Е. binot ata, т-Е. bore olla. Рис.З. • -£► ЫскЬагсШ.
	Рис. 6.0 – E.depressa,
	Рис. B.# – Е. melina, А – Е. muehli.
	Рис, 9.0 —Е. negtecta, А-Е. oblonga, в – E.opallzans.
	Рис. 11. А-Е. placida, ®-Е.рудтаеа,
	Рис. 13 .e-E.silacQa, A- E.silesiaca. Puc.15.8-E. unicolor.
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	Рис. 10.* – E.pallescens.
	Рис. 12.# -Е. rufomarginata.
	Рис, 14. в – Е. torminalis, ' А -Е. thoracica.
	Рис. 16. в- Е. vari egota.
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	Рис. 29. Видовое обилие Еригаеа по месяцам.
	Рис. 30. Численность Еригаеа по месяцам.
	Численность адультных самок картофельной нематоды в корнях картофеля 'Сулев' (в процентах от контроля) при различной обеспеченности растений питательными элементами (минус недостаток, плюс избыток).
	Fig. 1. Microrhythms, Pterostichus coerulescens, t=2o °C, respiration level 1.30 mm3 02/mg/h.
	Fig. 2. Micromacrorhythms, Tenthredinidae gen. sp., /=25 °C, respiration level 0.70 mm3 02/mg/h.
	Fig. 3. Microrhythms with micromacrorhythms, Galleria mellonella. A on the left a group of microrhythms can be seen. В magnified microrhythms, t—2B°C, respiration level 0.60 mm3 02/mg/h.
	Fig. 4. Microrhythms with C02 macrorhythms, Coccinella septempunctata pupae, /=25 °C, respiration level 1.96 mm3 02/mg/h.
	Fig. 5. Carbon dioxide macrorhythms, Dermestes lardarius, t—2o °C, respiration level 0.45 mm3 02/mg/h.
	Untitled
	Fig. 6. Life-time changes in rhythms, Dermestes lardarius. A 2 days before adult molting; В 1 day before adult molting; C 1 day after adult molting; D 2 days after molting; E 6 days after molting; F 12 days after molting.
	Fig. 1. Changes in the content and radioactivity of proteins in' buckwheat cotyledons fed with 14C-,L-p(henylalanine during the first 16 hr of the experiment and incubated thereafter in cold phenylalanine. A insoluble proteins, В soluble proteins; solid lines content, broken lines radioactivity.
	Fig. 2. Changes in the content of flavonoids and proteins of buckwheat cotyledons given a 1-hr I4C-L-phenylalanine pulse and incubated thereafter in water. 1 flavonoids (sum of rutin, orientin, isoorientin, vitexin, and isovitexin); 2 insoluble proteins; 3 soluble proteins.
	Fig. 3. Incorporation of labelled phenylalanine into flavonoids and proteins of buckwheat cotyledons given a 1-hr 14C-L-phenylalanine pulse and incubated thereafter in water. 1 flavonoids, 2 insoluble proteins, 3 soluble proteins.
	Fig. 4. Changes in the content of flavonoids and proteins of buckwheat cotyledons given a 1-hr 14C-L-phenylalanine pulse and incubated thereafter in cold phenylalanine. 1 flavonoids, 2 insoluble proteins, 3 soluble proteins.
	Fig. 5. Incorporation of labelled phenylalanine into flavonoids and proteins of buckwheat cotyledons given a 1-hr I4C-L-phenylalanine pulse and incubated thereafter in cold phenylalanine. 1 flavonoids, 2 insoluble proteins, 3 soluble proteins.
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	Fig. 1. Reaction to APase after Gomori in tissue cysts of 5. bovicams. A weak reaction can be seen in the cyst wall (cw) and septa (s). The staining of the host tissue (HI) and cyst stages (CS) is caused by light green understaining. Magnification 40x3.2x2.5. Fig. 2. Same as Fig. 1. Magnification 100x3.2x2.5. Fig. 3. Reaction to ATPase in cyst stages (CS), septa (s) and cyst wall (cw) is comparable to that in the host tissue (FIT). Magnification 100x3.2x2.5. Fig. 4. Reaction to GOPase is seen in the cyst stages (CS), septa (s) and cyst wall (cw). Reaction in the host tissue (FIT) is extremely weak. Magnification 100x3.2x2.5. Fig. 5. The Gomori reaction to AcPase can be seen in septa (s) and cyst wall (cw). The staining of cyst stages and host tissue is caused by light green understaining. Magnification 40x3.2x2.5. Fig. 6. Reaction to AcPase is seen in the outer membrane of the cyst wall (me), in the cyst wall (cw) and septa (s). In cyst stages the reaction is seen on the membranes of the inner membrane complex (i). In the metrocyte (MC) the reaction is seen also in the vacuolar structures (V). The reaction is also seen in the places of degenerative processes (DP). Magnification 7500 –
	Fig. 7. The reaction product of AcPase is seen in the cyst wall protrusions (cp), on the membrane of the cyst wall (me), in the cyst wall (cw), and in the cyst stages around the micronemes (mn). Magnification bOOOX. Fig. 8. A reaction on the inner membrane complex (i) of the apical part of a mcrozoile, in the ducts of the rhoptries (rd), on the rhoptry (ro) surface and around micronemes. Magnification 7000 X. Fig. 9. Reaction in the mitochondrion cristae (M). Magnification 13000 X.
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	Рис. 2. Р. argent ea. Рис. 4. Р. argenteo.
	Рис, 1, Р. subarenar/a.
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	Рис. 3. Р. supina. Рис. 5. Р. fruiicosa.
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	Рис. 8. Я arenaria.
	Untitled
	Рис.7. Р. erecta,
	Рис. 9. Я subarenarla, Рис. 11. Я bit иг со. Рис. 10, Я crafttziL
	Puc.l2. P. anserina.
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	Рис. 15. Fragariq vesca. .Рус,,]%subUs 'chamaemorus
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	Рис. 18,'AlchemiHa wichurae.
	Рис.2o.Rosa mojalis. – POc. 22. Sanouisorba officinalis,
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	Рис. 19 .FKJpendula и (maria. Рис. 21. Agriroonia eupaforia.'
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	Fuc, 25. Р. argentea.
	Рис. 24. Р. доШЬасЫК
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	Рис. 26. Р. arenaria. Pup, ZZ Р argentea. Рис, 28. R arg&nt&a.
	Рис. 23. Р. goidbachil.
	Рис. 31, R taöernaemontani.
	■Рис. 33. Р. anserine. ■■
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	Рис.32.R erecta.
	Рис. 30. P. crantzii. Рис. 34- Я fru'tJcosa.
	Fig. 1. Phylogenetic tree of the subfamilies and genera of the family Heteroderidae (after Wouts, 1985).
	Fig. 2. Host specificity of the species of Heteroderidae with respect to plant groups in accordance with phylogenetic relations of the orders of angiosperms as outlined by Grossgeim (1945). After Krail, 1989 (emend.).
	Fig. 3. Host specificity of the species of Heteroderidae with respect to plant groups in accordance with phylogenetic relations of the orders of angiosperms as outlined by Takhtadzhyan (1970). After Krail, 1989 (emend.).
	Fig. 1. A degenerating tissue cyst of Sarcocystis bovicanis. On the poles of the cyst (C) the infiltration of host cells (ih) into the muscle tissue (HT) is seen. Magnification 10x3.2x2.5. Fig. 2. A fragment of a tissue cyst divided by septa (s) to chambers where some cyst stages (CS) can be seen including the mctrocytes (me). The cyst is surrounded by a layer of dense material (DM). Magnification 100x3.2x2.5. Fig. 3. The cyst wall (cw) is covered by a layer of dense material. The material of the cyst wall and the septa (s) have become diffuse. A group of degenerating metrocytes (me) can be seen. Magnification 2000 X. Fig. 4. Around the cyst the remainders of degenerating myofibers (HT) can be seen with the proposed Z-discs (Z) and the covers of the host cell (he). A lot of collagen fibers (F) are seen in the host tissue. Magnification 3500 –
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	Рис. 13. P. canesc&ns.
	Рис. 3. Содержание БаП в донных отложениях и водорослях Chara (цифрой отмечено количество проб). Püc.l4. Oeum rivale.
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