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УДК 591.524.11

Henn TIMM

PRODUCTION OF MACROZOOBENTHOS IN LAKE PEIPSI

Lake Peipsi constitutes the northern and largest part of the compound
Lake Peipsi-Pihkva (2670 km2 out of total 3555 km 2 ). Although the lake
is regarded as eutrophic, with mesotrophic features in its northern part,
the water quality and biota in Lake Peipsi have lately been quickly
worsening (Мяэметс et ah, 1985).

Zoobenthos surveys were carried out as early as in the 19305. The
dynamics of the zoobenthos standing stock (Минина, 1982; Тимм et ah,
1982) and production (Антипова, 1982; Асельборн, 1983; Тимм, 1986;
Тимм, 1987) have been the preferable investigation topics during a number
of years.

Material and methods

Macrozoobenthos was collected with grab bottom samplers (225 cm 2 )

at four stationary sampling spots (Fig.) from May 4, 1984 to May 15,
1986. Samples were washed on a sieve N 14, macrobenthic animals were

sorted, fixed and kept in 70% ethanole. After the weight stabilization (at
least three months) they were weighed on torsion scales. In order to
determine weight changes in the fixing fluid, some animals were weighed
twice: first alive and after three months as the fixed ones. Altogether 826
samples were collected and examined.

The production (P ) is defined as a sum of growth increments of all
specimens, including the newborn and the eliminated ones, during the
investigation period. The population production consists of different cohort
productions (cohort a group of individuals born simultaneously and
developed in similar conditions). The individual cohort production was
estimated according to the instantaneous growth rate method

where W\ and w 2 the mean individual weights, В i and B 2 the mean
standing stock at two consecutive sampling times (Chapman, 1978; Win-
berg et ah, 1971). Different cohort productions were added up in case the
species production for a longer period (e.g. a year) was calculated.

Production/standing stock ratios ( P/B ) for 12 more abundant species
were calculated for two investigation periods (years). When possible,
production/maximal standing stock ratios (P/Bmax ) and cohort P/В ratios
were also determined. Literature data on P/В were used for calculating the
production of some rare species (Winberg et ah, 1972; Алимов et ah, 1986)
as well as for giving weight in energy units (Waters, 1977; Алимов,
Финогенова, 1984).

Results and discussion

According to the production samples in 1984—1986 and the samples
gathered by the members of the Institute of Zoology and Botany of the
Estonian Academy of Sciences in 1964—1986, four main animal com-
munities inhabit the open benthal of Lake Peipsi (the Figure).
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Lake Peipsi-Pihkva * Озеро Псковско-Чудское

1) Chironomus plumosus •+• Potamothrix hammoniensis community. In
the profundal, 52% of the lake area. Depth 9—ll m, substratum
brownish-grey mud.

2) Chironomus sp. (another species of the plumosus- group, not exactly
determined) community. In the lower sublittoral, forms 41% of the lake
area together with the next community. Depth 3—8.5 m, substratum
fine sand.

3) Dreissena polymorpha community. In sandy, gravelly and stony
areas at a depth of 3—B m; in the north-eastern part even öt 1 to 10 m.
Alternates with the former community as separate spots or wide fields.

4) Lamprodrilus isoporus + Uncinais uncinata community. In the
higher sublittoral and/or littoral (6% of the lake area). Depth I—31 —3 m,
sandy substratum.

Littoral parts at a depth of less than 1 m, as well as the peculiar
Raskopel Bay (about 1% of the lake area) were not taken into considera-
tion in this study.



Sampling spots I and II were situated in the Ch. plumosus + P. hatn-
moniensis community; 111 in Chironomus sp. and D. polymorpha com-
munities; IV in the L. isoporus + U. uncinata community (Fig.).

By means of the mean standing stock and individual weight, the pro-
duction of 8 chironomid, 3 oligochaete and 1 mollusc species (Dreissena
polymorpha) was estimated (Table 1).
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Table 1
Таблица 1

Production (P, g/m2
, live weight) and P/В ratios of macrozoobenthos in Lake Peipsi.

Bmax
— the maximal standing stock. (P/B)k

— cohort PJB
Продукция (P, г/м 2

, живой вес) и отношения P/В макрозообентоса в Чудском озере.
Вмах — максимальная биомасса. (Р/В) к — PJB когорты

Parts of benthal and species
Части бентали и виды

V 1984 — V 1985 V 1985 — V 1986

Он
cq
Sr

X
СО
Еcq

S:
ST
£ Он

oq
S:

Xca
Ecq

S:

I Macrozoobenthos without large 1

molluscs
Кормовой макрозообентос
Higher sublittoral
Верхняя сублитораль
Stictochironomus histrio 0.97 3.3 1.6 3.3 1.29 5.7 1.2
Cryptochironomus redekei 0.85 4.0 0.9 — 0.51 3.6 1.7
Cladotanytarsus mancus 0.37 8.3 1.1 2.4; 5.8 0.26 6.2 0.5
Monodiamesa bathyphila 0.30 3.3 1.3 — 0.04 1.0 0.15
Lamprodrilus isoporus 4.26 2.5 1.6 3.2 17.59 4.8 2.2
Uncinais uncinata 0.19 5.4 0.5 — 0.78 4.5 0.2
Others — Остальные 8.08 — — — 4.36 —

—

Total — Всего 15.02 — — — 24.83 — —

Lower sublittoral
Нижняя сублитораль

Chironomus sp. 43.36 4.3 1.4 4.9 9.57 2.5 0.9
Others — Остальные 9.49 — — — 9.27 —

—

Total — Всего 52.85 —
—

— 18.84 — —

Profundal — Профундаль
Chironomus plumosus 30.37 1.9 1.35 1.75 9.10 0.4 0.35
Einfeldia carbonaria 0.30 2.5 0.5 2.75 0.91 5.9 1.7
Procladius choreus 0.23 1.1 0.5 0.23 1.3 0.65
Potamothrix hammoniensis 3.31 1.2 0.6 3.05 0.9 0.3
Others — Остальные 0.86 1.31 —

Total — Всего 35.07 — — — 14.60 — —

Total — average for
the whole lake
Всего — средневзвешенное

g/m 2 — г/м 2 40.80 2.4 — — 18.37 1.5 —

kJ/m2
— кДж/м 2 111.1 — 53.0 —

Tons — Тонны 109000 — —
— 49000 — —

II Large molluscs (average
for the whole lake)
Крупные моллюски
(средневзвешенное значение)

g/m 2
— г/м 2 200 156 0.5 —

kJ/m2
— кДж/м 2 200 156 0.5 —

Tons — Тонны 537000 — — .— 420000 —
—
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Many chironomid species have a one-year life cycle in Lake Peipsi.
Cladotanytarsus mancus had two generations in 1984 but only one in 1985.
Procladius choreas, Cryptochironomus redekei and Monodiamesa bathy-
phila probably have a two-year life cycle. A relatively small generation
number per year causes a low annual production, and especially low P/В of
chironomids. Among oligochaetes, Lamprodrilus isoporus and Uncinais
uncinata have mainly an one-year life cycle, whereas the individuals of
Potamothrix hammoniensis and bivalve mollusc Dreissena polymorpha
live for several years.

Without considering large molluscs, Chironomus larvae formed the
main part of macrozoobenthos production. They dominated in the profundal
{Ch. plumosus) as well as in the lower sublittoral ( Chironomus sp.). The
contribution of the other chironomids and oligochaetes was considerably
smaller. In spite of that, the latter constitute an important food chain com-
ponent, especially for invertebrate predators, but also for fish during the
emergence period of Chironomus.

In the higher sublittoral where Chironomus is lacking Lamprodrilus
isoporus had the highest annual production.

The most intensive growth rate for most chironomids and oligochaetes
was observed during complete water circulations (especially in October-
November), but not during highest water temperatures (July-August).

The production of other fine macrozoobenthos is less considerable: while
chironomid larvae formed 70% and oligochaetes 20% of the total
production, the share of small molluscs and all other animals was only
10% (mean data of two years) (Table 1).

As compared with literature data (about 100 publications not included
in the list) on other lakes, reservoirs, rivers, springs and ponds, almost
all main species in Lake Peipsi had lower P/В, P/Bmax and cohort P/B
ratios. The reasons may lie in relatively constant conditions and low near-
bottom temperature (on the average +l2.s°C from May to November).

Dreissena polymorpha and other scarce large molluscs ( Unionidae,
Viviparus sp. etc.) are treated separately in this study because of the
unability of fishes to consume them. However, big roaches have been
reported to eat Dreissena shells as long as 10 mm (Антипова, 1982).

The average standing stock of Dreissena for Lake Peipsi (according
to the data from sampling spot III) amounted to 200 g/m2 in 1984—1985,
and 156 g/m2 in 1985—1986 (live weight). V. Timm (unpublished data)
estimated the same value for the whole Lake Peipsi-Pihkva during 1985—

1988 as 583 g/m2 . In any case, the standing stock and weight production
of Dreissena considerably exceeds the corresponding values of finer zoo-
benthos. Because of the low energetic value of molluscs in comparison with
chironomids and oligochaetes this difference appears less noticeable in
energy units.

Using the non-parametric bootstrap method (Efron, Tibshirani, 1986),
5 more representative cohorts of benthic animals were chosen for
estimating the production and P/В standard errors. The computation pro-
gram was made by T. Oja (Tartu State University). The mean standard
error of the cohort production formed 8% of the mean production, the
standard error of P/B
may be regarded satisfactory; however, in the case of rarer animals it will
doubtless be lower.

Due to their insignificance predatory invertebrate ( Procladius, Crypto-
chironomus, leeches) rations were not taken into consideration when cal-
culating the production of communities. The most productive benthic zones
(resp. communities) were the profundal and the lower sublittoral in 1984—

1985, and the higher sublittoral in 1985—1986 (Table 1). Two observation
years (May 1984 May 1985 and May 1985 May 1986) gave the



following results; in the first year the mean standing stock for the whole
lake was 17.2 and production 40.8 g/m2 (live weight), in the second year
12.4 and 18.4 g/m2

, respectively. In summer 1985 the majority of Chirono-
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Table 2
Таблица 2

Production (P, kJ/rn2 ) of macrozoobenthos without large molluscs in lakes and reservoirs
(from literature data). *

— without ration of invertebrate predators, **
— calculated

from dry weight data, ***
— average of several years, ****

— with meiobenthos and
large molluscs

Продукция (P, кДж/м 2 ) кормового макрозообентоса в разных озерах и водохрани-
лищах по литературным данным. *

— без рациона беспозвоночных хищников, **
— вы-

числено из сухого веса, ***
— многолетнее среднее, ****

— вместе с мейобентосом и
крупными моллюсками

Water body P Author
Водоем Автор

Leven (Scotland) 710.6 Charles et al., 1974
Kievskoye 623.7* Gak et al., 1972
Marion (Canada) 317.7** Hall, Hyatt, 1974
Biwa (Japan) 7.1 Hiro, Sato, 1975
Tatsu-numa (Japan) 62.3 Inoue et al., 1975
Ontario, Bay of Quinte (Canada) 1060 Johnson, Brinkhurst, 1971
Esrom (Denmark) 431.4 Jönasson, 1972
Myvatn (Iceland) 877.8 Jönasson, 1972
Mikolajskie (Poland) 169.3 Kajak, Dusoge, 1975
Taltowisko (Poland) 424.3 Kajak, Dusoge, 1975
Sniardwy (Poland) 177.2 Kajak, Dusoge, 1976
Kurazhkovskoye 11.8 Pidgaiko et al., 1972
Pääjärvi (Finland) 80.3**** Sarvala, 1978
Mirror (USA) 278.0**** Strayer, Likens, 1986
Manitoba (Canada) 140.4 Tudorancea et al., 1979
Drivyaty 13.0 Winberg, 1970
Narotsh 42.2 Winberg, et al., 1972
Myastro 4.6 Winberg, et al., 1972
Zelenetskoye 7.9* Алимов, 1975
Krivoye 11.5* Алимов, 1975
Krugloye 4.2* Алимов, 1975
Shutshye 94.5* Алимов et al., 1986

71.1* Алимов et al., 1986
Onezhskoye (Bay of Bolshoye 81.2* Алимов et al., 1982
Onego)
Pihkva 300.7 Антипова, 1982
Peipsi 196.5 Антипова, 1982
Gorkovskoye
Tsherepovetskoye

66.2 Волков, 1979

lake part 73 7*** Выголова, 1979
river part 20.9 Выголова, 1979

Narotsh 38.1 Гаврилов, 1985
Myastro 54.0 Гаврилов, 1985
Batorino 12.2 Гаврилов, 1985
Krasnoye 40.5* Кузьменко, 1976
Ilmen 174.9 Лукьянова, 1974
Tsimlyanskoye 1647* Мирошниченко, 1984
Vodlozerskoye 68.1* Новосельцев, 1981
Ivanovskoye 71.5* Пидгайко, 1978
Uglitshskoye 395.8* Пидгайко, 1978
Rybinskoye 218.2* Пидгайко, 1978
Gorkovskoye 303.5* Пидгайко, 1978
Kuybyshevskoye 1047* Пидгайко, 1978
Saratovskoye 1283* Пидгайко, 1978
Volgogradskoye 513.3* Пидгайко, 1978
Kharbey 10.5* Попова, 1976
Tshalpan 147.0 Скопцов, 1976
Utshinskoye 52.3** Соколова, 1980
Latsha 95.0 Фадеева, 1981
Kara-Kul 65.2* Хусайнова et al., 1973
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mus plumosus larvae did not pupate and remained in the lake. Therefore,
the production of the next generation failed.

As compared with literature data (Table 2), the macrozoobenthos pro-
duction (without large molluscs) of Lake Peipsi (111 and 53 kJ/m2 in
different years) proved on a medium or high level among lakes of similar
latitudes. However, the value estimated by L. F. Antipova (Антипова, 1982)
for 1979, exceeds the production determined in this study for 1984—1985
almost two times, and the production for 1985—1986 four times. The dif-
ference is probably caused by a different estimation of the number of
generations of large chironomids per year (1 in this study in contrast to 2
for 1979), and by yearly fluctuations.

The macrozoobenthos production of several northern lakes (Kjivoye,
Krugloye, Zelenetskoye, Kharbey) is lower than in Lake Peipsi. On the
contrary, a number of values from the reservoirs of the USSR and several
water-bodies of other countries exceed the latter value (Table 2).

Unlike the production, the standing stock of macrozoobenthos in Lake
Peipsi exceeds the corresponding values of most large lakes and/or reser-
voirs of the Soviet Union and neighbouring countries (Баканов, 1985;
Тимм et ah, 1982).

A relatively high fish productivity in Lake Peipsi is due to the combina-
tion of the high trophic level and favourable oxygen conditions. The yield
of industrial fish for the whole Lake Peipsi-Pihkva formed 9850 tons
(27.6 kg/ha) in 1984 and 7860 tons (22.0 kg/ha) in 1985. The share of
benthophagous fishes (bream, whitefish, large roach; ruff and other fine
fishes) formed 30% of the whole catch in 1984 and 40% in 1985. However,
the macrozoobenthos production (without large molluscs) in Lake Peipsi
exceeded the corresponding fish catch values in 1984—1985 49 times and
in 1985—1986 21 times. This difference is more noticeable when we take
into consideration that the group of fine fishes includes, besides
benthivores, also planktivores (young perch and roach) which are not
distinguished in official statistics.

The author’s data support Antipova’s supposition that the increment of
the bream population in Lake Peipsi-Pihkva is not limited by macrozoo-
benthos but by zooplankton for young individuals (Антипова, 1986).
Moreover, the whole population of benthophagous fishes cannot essentially
affect the macrozoobenthos production.

If eutrophication continues, worsening oxygen conditions in the sub-
littoral and the disappearance of oxygen from the profundal are predicted
(particularly in winter). As a result, macrobenthic species will also dis-
appear, except for the most resistant ones ( Tubificidae , Chironomus plumo-
sus, Procladius sp.). The total macrozoobenthos production will, in all
likelihood, not decrease, but benhtic food will become less attainable for
fish predators.
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Henn TIMM
MAKROZOOBENTOSE PRODUKTSIOON PEIPSI JÄRVES

Peipsi järve põhjaloomad kuuluvad nelja suuremasse kooslusse. Makrozoobentose
produktsiooni on hinnatud kasvu hetkkiiruse meetodil aastail 1984—1986 võetud proovide
põhjal. Kirjanduse andmetega võrreldes osutus produktsiooni ja keskmise biomassi suhe
(kasvukiirus massiühiku kohta) enamikul uuritud liikidest madalaks. Produktsiooni abso-
luutväärtuse poolest on Peipsi võrreldav muude samal laiusel asuvate järvedega.

Peipsi kõige suurema biomassi ja produktsiooniga põhjaloom on rändkarp, keda
kalad peaaegu ei söö. Ka teiste loomade produktsiooni ei suuda nad märgatavalt ammen-
dada.

Хенн ТИММ

ПРОДУКЦИЯ МАКРОЗООБЕНТОСА В ЧУДСКОМ ОЗЕРЕ
Методом суммы прироста особей изучена продукция макрозообентоса в 4 сообщест-

вах. Отношение продукции к средней биомассе у животных в Чудском озере относи-
тельно низкое, а продукция всего озера, по сравнению с другими водоемами средняя.
Продукция кормового макрозообентоса и крупных моллюсков явно недоиспользуется
бентосоядными рыбами.
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	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.
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	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.
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	Untitled
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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).
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	Рис. 5. ▲ -E.casianea, 0-Е. danlca, ш – Е. deleta. Рис, 7. А Е. deubeli, • – Е. fuss/, и-Е. [aeviuscula.
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	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).
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	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.
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	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.
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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.
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	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.
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	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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	Puc.l2. P. anserina.
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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.
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	■Рис. 33. Р. anserine. ■■
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	Рис.32.R erecta.
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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
	Untitled

	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 –
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	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.
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	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.
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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.
	Untitled
	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.
	Untitled
	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. 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.'
	Untitled
	Untitled
	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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