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Little is known on the annual changes enacted in the bacterioplankton 
population of lakes. The results of investigations conducted for several years 
refer to considerable annual changes in the total bacterioplankton (R azum o v , 
1962; T h sh e r b a k o v , 1967; Jv a t in , 1968) and in the proportion of the total 
and saprophytic bacterioplankton (K u z n e t so v , 1960).

The surveys of the years 1966—67 were made on conserved samples 
deriving from the open waters of Lake Balaton (Olá h , 1969), hence the number 
of saprophytes could not be established. However, the results of direct countings 
may serve for the basis of investigations aimed at the annual changes enacted 
in the amount of the total bacterioplankton.

With this aim in mind, we have continued determinations of the total 
bacterioplankton, and by the counting of saprophytes we have attempted to 
gain information about the order of magnitude of the proportion between the 
total and saprophytic bacterioplankton suitably reflecting the pollution and 
supply of readily assimilable organic substances (K u s n e t z o v , 1960).

The bacteriological examination of the open water presupposes, however, 
the demarkation of the open water and the littoral zone. Since the amount of 
bacteria satisfactorily reflect the trophic state of a lake (Razumov, 1962), the 
study of the trophic conditions of diverse parts of the lake is also concurrently 
given.

Investigating the amount of bacterioplankton present in the littoral zone 
with a macrophytic vegetation and the open waters in the lakes of the Ladoga 
Lake district, R o d in a  (1961) emphasizes the higher biological productivity 
of the coastal zone. The morphology of the shallow Balaton with its extensive 
body of water also resulted in a considerable length of shoreline which, with 
respect to the magnitude of the coast — water body index (Se b e s t y é n  et al. 
1951), may increasingly influence the food supply of the lake.

The annual production of the considerable macrophyta stand of the 
littoral zone is estimated at 8000 tons (E ntz, 1954). Through the detritic drift 
(Seb e sty é n , 1949, 1964), a part of this amount becomes linked up with the 
matter turnover of also the open waters and during the microbial mineraliza
tion appears in the form of detritus at the diverse stages of the foodchain. All 
this corroborates the importance of the littoral zone of Lake Balaton in the 
material turnover of the entire lake.
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With due attention to these considerations, we began the seasonal quan
titative survey of the saprophytic — and the total bacterioplankton participat
ing in these processes, in the five standard sections and one investigated 
detailed section of Lake Balaton.

Localities and methods
The samples, deriving from 16 sites of the Balatonfüred — Zamárdi 

transverse section (Fig. 1), were taken monthly or in fortnightly periods, from 
April till October, 1966. Open water surveys were made at three localities each

N

Fig. 1. Sites o f sampling, depth and sedimentation conditions in the investigated
detailed transect.

Site 1: the Scirpeto-Phragmitetum fontinalosum zone of the reeds;
Site 2: the Scirpeto-Phragmitetum phragmitetosum zone of the reeds;
Site 3: the edge of the reeds;
Site 4: 60 m from the edge of the reeds;
Site 5: 600 m from the edge o f the reeds;
Sites 6—13: sampling points removed 6—700 m  from one another in the 

open water;
Site 14: 400 m from the shoreline;
Site 15: 5 m from the shoreline;
Site 16: 2 m from the shoreline.

of the five standard sections of Lake Balaton; the data of the sites of collecting 
are given in Tamás’s paper (1967).

Water samples were taken by F ranc  e v ’s sampler (K tjsnetzov, 1952) 
from a depth of 50 cm, and transferred into a sterile, 250 ml glass with a glass 
stopper. Applying R aztjmov’s direct method (1932), the amount of the total 
bacterioplankton was calculated from the samples. The saprophytic micro
organisms were counted on nutrient agar and, concurrently with the actino- 
myces, on J e n s e n ’s casein-glucose agar, in repetitions of five.

With recourse to the two kinds of nutrient media a more exact survey of 
the quantitative distribution f  the saprophytes was made possible. On the 
nutrient agar, the number of colonies was counted on the seventh day, on
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casein-glucose on the tenth day, and the number of actinomyces on the twen
tieth day. Incubation took place at 25 C° and the number of colonies was 
established at a magnification of X 10. Pouring was made directly after the 
collecting, on board ship.

Results

The investigated detailed section

In April the total bacterioplankton was uniformly 1 — 1,5 million/ml 
a long the entire section, excepting the Scirpeto-Phragmitetum fontinalosum 
zone of the reeds (Tóth , 1960) where it reached 3 millions (Fig. 2). The amount

J 1 mill back per ml, )0°C, SO cm resp

Fig. 2. The seasonal dynamism of the amount o f the total bacterioplankton at 16
points o f the transect
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of saprophytes showed the same distribution on both culture media (Figs 3, 4), 
but higher values were obtained on casein glucose agar. As related to the entire 
survey, the number of colonies grown on the nutrient agar was only about 
half of that appearing on the casein-glucose agar.

Fig. 3. The seasonal dynamism of the amount of saprophytes counted on nutrient
agar at 16 points of the transect

In the open water, the number of saprophytes was 2—300/ml; with 
respect to the littoral zone, the maximum was 3000/ml on casein-glucose agar. 
The high number of saprophytic bacteria of the northern shore showed up even 
1500 m away from the edge of the reeds. On the southern shore, free of reeds, 
the high number of saprophytes was delimited to a relatively narrow zone 
compared to the northern shore.

At the beginning of May, the amount of the total bacterioplankton still 
exceeded 1 million/ml in the open water, and was above 2 million/ml in both



201

coastal zones, but the number of saprophytes decreased below 100/ml in the 
open water. However, the maximum values remained high in the littorals, and 
reached 4200/ml on casein-glucose agar. The extension of the zones was identi
cal with the situation found in April.

T WOO bact. per ml, 10 °C, 50 cm resp-

Fig. 4. The seasonal dynamism of the amount of saprophytes counted on casein-glueose
agar at 16 points o f the transect

An essential change occured by the end of May. The total bacterio- 
plankton varied about 5 • 105/inl in the open water, it remained above 1 mil- 
lion/ml in the littoral zones, and reached 2.5 million/ml in the Scirpeto-Phragmi- 
tetum phragmitetosum zone of the reeds. In the open water, the number of 
saprophytes was below 100/ml; it continued to increase along the southern 
shore free of reeds, but a considerable decrease showed on the northern shore 
with a maximum of 1400/ml on casein-glucose agar. The littoral zone of high 
saprophytic content, as related to that of the open water, became narrower and 
delimited to the area of the reeds.
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By the end of June, the amount of the total bacterioplankton and the 
number of saprophytes decreased even further. The number of saprophytes 
sunk below 50/ml in the open water and diminished from 6500 to 1300 in the 
littoral of the southern shore. In the shallow water of the sandy bottom along 
the southern shore, the slight increase found at the end of May still persisted.

By the end of July, the amount of the total bacterioplankton decreased 
to 3 — 4 • 105/ml in the open water, and remained below 1 million in the 
littoral zones. The number of saprophytes on nutrient agar exhibited the picture 
shown in June, but a most conspicuous rise could be observed in those develop
ing on casein-glucose agar. The ratio of the littoral zones and the open water 
was identical with that experienced in the spring, whereas the maximum 
number of saprophytes reached 16,000/ml.

At the end of August, the amount of the total bacterioplankton increased 
over 1 million/ml both in the open water and the coastal zones. The number 
of saprophytes was low on both culture media, and the littoral zones were 
quantitatively hardly differing from the open water.

At the beginning of October, it could be seen from the data of the 14 
points along the transect that the amount of the total bacterioplankton 
decreased to its lowest level with respect to the investigated period, and that it 
was essentially higher in the open water than in the northern littoral zone. 
As related to August, the number of saprophytes increased and by their quan
tity the coastal zone and the open water hardly differed.

The relatively high springtime values of the actinomyces present in the 
plankton gradually decreased and appeared in insignificant numbers during 
the summer months.

Table 1
The amount of actinomyces present in the plankton of the detailed section

Sites of 
sampling

Date of sampling

18 April 2 May 24 May 28 June 31 July 27 Aug. 1 Oct.

l . 7 5 4 0 0 8 7 2 3
2 . 7 0 10 3 1 3 l 0
3. 5 0 3 0 1 0 3 0 0 0
4 . 5 0 2 0 0 0 1 l 0
5 . 3 2 0 0 0 0 2 0
6 . 10 3 0 1 1 0 2
7. 6 0 2 0 1 0 1 0 1
8 . 3 10 0 0 3 0 0
9 . 1 0 3 2 3 0 0 1

1 0 . 15 0 0 2 0 0 1
1 1 . 0 3 3 0 1 3 0
1 2 . 10 0 1 0 0 0 2
1 3 . 2 0 3 1 4 3 0 4
1 4 . 1 0 1 0 2 1 2 1 0
1 5 . 1 3 0 3 2 0 0 0 0 0
1 6 . 9 0 1 2 0 4 0 12 9 4 8

The open water
In May, the amount of the total bacterioplankton was above 5 • 105/ml 

(Fig. 5), reaching or exceeding in some cases one million per ml. It was only 
at two points of section К that lower values were found (3 — 3,5 • 105/ml).
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The number of saprophyta grown on nutrient agar ( Fig. 6) varied between 10 
and 80 per ml the lowest occurring in section A. On casein-glucose agar 
(Fig. 7), values below 100/ml were found for sections G, A and E, but above 
100/ml for sections M and K.

In June, the amount of the total bacterioplankton sank below 5 • 105/ml; 
a figure about 1 million was found only in one site. Saprophytes deriving from

J S«10s bad per ml, 10 °C, SO cm resp.
Fig. 5. The seasonal dynamism of the amount of total bacterioplankton at three sites 

o f the 5 standard sections (M, K, G, A) o f Lake Balaton

sections G, A and E decreased in numbers on both culture media, but for 
sections M and К  the value obtained in May increased nearly by a thousand 
fold. On nutrient agar, 40—16,000/ml, on casein-glucose agar, 44—19,000/ml 
saprophytic bacteria were counted.

In July, the amount of the total bacterioplankton rose above 5 ■ 105/ml 
in sections G, A and E and to 1.5 millions per ml in sections M and K. The 
number of saprophytes increased further on casein-glucose agar for sections 
M and K, reaching 120,000 per ml, while on nutrient agar the value remained 
high, similarly to the situation in June. The exceedingly high values extended 
also to section G, but no essential changes occurred in sections A and E.
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In August, the amount of the total bacterioplankton of sections G, A 
and E remained unchanged as related to that of July; in sections M and К  the 
high value characterizing July again persisted, indeed, it reached 2.3 millions 
per ml at one point of section M. The high saprophyte numbers, characterizing 
June and July, ended in sections M, К  and G, so that low values were received, 
excepting a slight rise in section E, for the entire area of the lake.

^5 0  bad-per ml, 10‘C, 50 cm resp.

Fig. 6. The seasonal dynamism of the amount of saprophytes counted on nutrient agar 
at three sites o f the 5 standard sections (M, K, G, A, E) o f Lake Balaton

Table 2
The amount o f actinomyces present in the plankton o f the open water

Sites of sampling

Date of sampling
M К G A E

01 0 2 1 2 1 0 2 1 , 0 2 1 ° 2

number of individuals per ml

2 1 — 2 4  M a y i 6 1 0 1 3 3 1 8 1 3 3 0 3 2 2 l 0 0 3
2 7 — 2 8  J u n e 8 7 1 6 4 0 3 l 4 l 0 0 3 1 0 0
3 1  J u l y — August 
3 0  S e p t . —

2 0 8 0 1
4

0 0 l 1 0 1 3 0 1

1 O c t o b e r 0 2 11 0 3 2 1 0 l 1 0 2 1 2 0
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By the end of September and the beginning of October, the amount of 
the total bacterioplankton decreased, with the lowest value showing in section 
M (2 • 105/ml). On the other hand, the number of saprophytes increased as 
related to the preceding month, reaching 400—800/ml on casein-glucose agar.

100 back per ml, 10 °C, 50 cm resp.

Fig. 7. The seasonal dynamism of the amount of saprophytes counted on Jensen’s 
casein-glucose agar at three sites of the 6 standard sections (M, K, G, A, E) of

Lake Balaton

Discussion
The investigated detailed section

The comparative bacteriological conditions of the open water and the 
littoral zone of Lake Balaton were studied by H araxghy (1941); his data, 
referring to saprophytes developing on gelatine and If e YDEN-alb u mose agar 
(H esse  and N ie d e r , 1898), reveal a higher number of bacteria present in the 
coastal zone.

Within the section studied here, a definite distribution with respect to 
the amount of both the saprophytes and the total bacterioplankton can be 
found. Similarly to the situation 30 years ago (H aranghy , 1941), the content 
of saprophytic bacteria was low in the open water, being 50/ml during the sum-
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mer months. On the other hand, values about, or occasionally considerably 
exceeding, an average 1000/ml was obtained in the littoral zones. Whereas 
merely double or triple amounts of differences existed in the total bacterio- 
plankton prevailing between the open water and the coastal zones, the number 
of saprophytes was found to be, especially on casein-glucose agar, 40 to 120 
times higher in the littorals.

It is known that the saprophytic microflora reacts rather sensitively in 
respect of quantity to changes in concentration of organic substances easily 
assimilable by bacteria. It was on this basis that Kriss (1968) studied, by the 
amount of saprophytes counted on fish-pepton agar, the distribution of “un
stable” organic matter in pelagic waters. Indubitably, the analysis of the 
number of saprophytes makes possible the study of processes no further 
traceable merely by the number of the total bacteria (O l á h , to be published).

The subdividing or configuration according to bacteria and their numbers 
of the littoral zone and the open water was most conspicuous during the spring 
months. By the end of summer and the beginning of autumn, it decreased to a 
certain extent. The summer minima, well known from literature, occurred 
regularly at all points of the open water ( H e n r i c i , 1938; P o t a y e n k o , 1968), 
but smaller to greater maxima evolved in the reeds also during the summer 
months.

The stronger springtime extension of the littoral zone richer in bacterio- 
plankton along the reed covered northern shore and the springtime maximum 
appearing generally also in the open water can be explained by the higher 
concentration of nutritive substances and the higher temperature of the water.

During autumn, a significant amount of organic substances gets from the 
reeds into the water; part of them arrives, by the detritic drift in a disinte
grated state, also to the open water areas (S e b e s t y é n , 1964) so a sedimentary 
zone rich in organic matter is formed (Moon, 1933; E n t z  et al 1963).

Our data clearly show that the extent of the wide coastal zone, of high 
bacterial content evolved during springtime, coincides with this mud zone 
richer in organic substances (Figs. 1, 3, 4).

Owing to the low winter temperatures, the utilization of the nutritive 
substances deriving from the mineralization of the organic substances having 
arrived into the water during autumn is slower, thus an accumulation of food 
substances occurs, as related to the summer months. With the rising spring
time temperature, this causes a more intense bacterial activity. However, by 
the rise of temperature, the food-supply is quickly utilized and the quantity 
of bacteria significantly decreases, that is, the coastal zone becomes delimited 
to the area of the reeds, by the end of May. E d m o n d s o n  (1968) states that the 
high winter and early spring concentration of nutritive substances is characte
ristic of most waters. The springtime maximum of the phytoplankton can be 
explained by similar phenomena ( L u n d , 1965). According to K o n s t a n t i n o v  
(1967), the essential element of the biological spring in these waters are the 
higher concentration of biogeneous materials and the stimulating effects of the 
increasing temperature.

The mineralization of the macrophytic vegetation of the littoral zone, 
especially as regards shallow waters, is an important ecological process — come 
about by the rise in trophic level of the water area — also with respect to the 
entire lake (G o r b u n o v , 1953; K r a s e n i n i k o v a , 1958). The higher biological 
production evolved by these means ( R o d i n a , 1961) appeared to any extent,
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according to our data, only during the spring months (within the investigated 
period) in the specific conditions of Lake Balaton.

In the constantly disturbed water of Lake Balaton, strongly heated 
during summer and saturated with oxygen even on the surface of the muddy 
bottom, bacteria rapidly utilize the easily assimilable nutritive substances. 
The high lime content also quickens mineralization (Prow se , 1966), favouring, 
at the same time, the formation of insoluble precipitation complexes more 
stable against bacterial activity.

If K r iss’s contention (1968), namely that the proliferation of bacteria 
in a closed glass container filled with lake-water is in direct proportion with the 
amount of “stable” organic matter present in the water, is accepted then the 
preponderantly greater portion of organic substances present in Lake Balaton 
exists in this form. According to Zih (1929), the amount of the saprophytic 
bacterioplankton contained in the waters of Lake Balaton increases to 400— 
500 times of its original quantity in a few days in a closed glass container.

In our opinion, this is the explanation of the intensive self-purifying 
ability of the water of Lake Balaton. It is due to this process that during the 
summer months the open water conditions with a saprophyte content characte
rizing oligotrophic lakes prevail already at a distance of no more than a few 
meters from the reedless southern coast, even in waters excessively disturbed 
by bathing people. The shrinking of the northern littoral zone into the stripe of 
reeds during the summer months can be explained by the same causes.

The open water

The results of monthly investigations conducted in 1966/67 failed to give 
an unequivocal picture of the seasonal dynamics of the total bacterioplankton 
(Olá h , 1969). The entire process can in details be exposed only by short-period 
surveys; however, some rules seem to be inferable also from the monthly 
surveys of the three years in question.

Changes occurring in the amount of the bacterioplankton present in the 
diverse sections of Lake Balaton cannot be dovetailed into each other. Within 
the investigated period, the maximum appeared in a very definite form in 
sections A and E in May, whereas the maxima of July and August showed in 
sections M and K. The June and November minima formed in all sections.

In 1968, the amount of the total bacterioplankton was higher than in 
the years 1966/67. Whereas the values received for these latter varied about 
2,3 • 105/ml (Olá h , 1969), they have been over 5 • 105/ml — excepting 
June — in 1968. The increase was especially large in Keszthely-bay and its 
neighbourhood, with their maxima above 1.5 millions and 2.3 millions, respecti
vely, in July and August, — values which belong to the order of magnitude of 
the mesotrophic lakes (K uznetsov , 1952; Thsherbakov , 1967).

Agreeing with Zih ’s (1929) and H aranghy’s (1941) data, our also show 
a low saprophyta content of Lake Balaton. On the other hand, the exceedingly 
high numbers appearing in sections M and К  in June, and in sections M, К  
and G in July, refer to the more intricate conditions of Keszthely-bay and its 
neigbourhood, at the same time ensuring the intensive self-purifying ability of 
the water.
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Similarly to some other saprophyta groups, the actinomyces (Table 2) 
are excellent indicators of the quantity of decomposing organic substances. 
The oxygen consumption of Lake Balaton water is 2 — 4 mg/1 (Entz, 1949—50, 
1953) so that the quantity of the actinomyces in the plankton is not significant, 
according to our measurements. They have been present in relatively higher 
numbers in the plankton of sections M and К during the spring.

The ratio between the total bacterioplankton and the number of sapro
phytes was used by K u z n e t s o v  (1960) as an index of the maturity of water 
reservoirs, since the saprophytes react most sensitively to changes in the concen
tration of easily assimilable organic substances (K r iss , 1968). Owing to the 
low concentration of nutritive substances in Lake Balaton, the ratio is about 
ten thousand, indicating a favourable water purity; however, the ratio decreas
ed to 40 — 50 in Keszthely-bay and its neighbourhood in June, July, 1968, 
and then reached 100,000 in August.

It seems therefore that the generally low bacterial content of Lake 
Balaton implies a not continuously available accumulation of nutritive supply, 
especially in Keszthely-bay and the neighbouring waters, giving rise to an 
extremely high number of the saprophytes or the mass proliferation of algae.

Concomitantly with the rise in quantity of the total bacterioplankton. 
the number of saprophytes generally also increase ( R o d i n a  and K u z m i t s k a y a , 
1968). The data of our investigations conducted in Lake Balaton do not follow 
this relationship but refer to rather an inverse ratio (Figs. 8 ,9 ). Probably this 
phenomenon is also explainable by the special physico-chemical properties of 
Lake Balaton.

Summary
1. By the application of plate-pouring and the direct method, the seaso

nal quantitative conditions of the saprophytes and the total bacterioplankton 
have been investigated in five standard and one investigated detailed sections 
of Lake Balaton.

2. On the basis of the amount of both saprophytes and the total bacterio
plankton, a definite differentiation can be found between the litoral zone and 
the open water. The quantity of the bacterioplankton was 2 — 3, that of the 
saprophytes 40—120 times greater in the former zone. The differentiation was 
the most conspicuous during the spring.

3. The littoral zone of high bacterial content was narrow along the 
reedless southern shore during the entire period of investigation. On the other 
hand, the littoral zone of high saprophyta content along the northern shore 
margined with reeds is wide during springtime (1500 m), but shrink to the area 
of the reeds during summer. The considerable springtime expanse of the nor
thern coastal zone coincides with the wide sedimentary zone, rich in organic 
substances, extending before the shoreline.

4. The quantitative dynamics of the saprophytes and the total bacterio
plankton reveals the intensive self-purifying ability of Lake Balaton; its most 
important factors are the high summer temperatures of the water, the full 
oxygen saturation, the constant movement of the water, and the high lime 
content.

5. In the open water, the amount of the total bacterioplankton was 
above 5 • 105/ml, and the maximum value reached was 2.3 millions. These data 
are essentilly greater than those obtained in 1966/67.

14 Tihanyi Évkönyv
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6. The saprophyte content of the open waters of Lake Balaton is gene
rally low, 10—100/ml on nutrient agar, and 20—500/ml on casein-glucose 
agar. Both mediums yielded very high values (10,000—40,000/ml) for Keszt- 
hely-bay and its neighnourhood during June and July.

7. The amount of actinomyces present in the plankton is not significant.
8. The ratio of the total bacterioplankton and the saprophytes is favour

able with respect to the purity of the water (10,000); however, this ratio de
creases to 40—50 in Keszthely-bay and its neighbouring waters during June 
and July.

9. The increase of the amount of the total bacterioplankton was not 
followed by a similar increase in the number of saprophytes.
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A SZAPROFITA ÉS TELJES BAKTERIOPLANKTON  
MENNYISÉGI VISZONYAI A BALATON NYÍLTVIZÉBEN  

ÉS PARTI ZÓNÁJÁBAN 1968-BAN

Oláh János 

Ö sszefoglalás

1. A Balaton öt standard szelvényén és egy részletes keresztszelvényén lemez
öntéssel és direkt módszerrel vizsgáltuk a szaprofita és teljes bakterioplankton szezonális 
mennyiségi viszonyait.

2. A szaprofita és a teljes bakterioplankton mennyisége alapján egyaránt hatá
rozott tagolódást találtunk a parti zóna és a nyíltvíz között. Az előbbi zónában a teljes 
bakterioplankton 2 — 3-szór, a szaprofiták 40—120-szor nagyobb mennyiségben fordultak 
elő. A tagolódás a tavaszi hónapokban volt a legszembetűnőbb.

3. A nádasmentes déli parton a magas baktériumtartalmú parti zóna az egész 
vizsgált periódusban keskeny volt. A nádassal szegélyezett északi oldalon a magas szapro- 
fita-tartalmú parti zóna a tavaszi hónapokban széles (1500 m), nyáron a nádas területére 
zsugorodik. Az északi parti zóna erőteljes tavaszi kiterjedése egybeesik a part előtt 
húzódó széles, szervesanyagokban gazdag üledék-zónával.

4. A szaprofita és a teljes bakterioplankton mennyiségi dinamikája bizonyítja 
a Balaton intenzív öntisztuló képességét, amelyben a magas nyári vízhőmérséklet, 
a teljes oxigén telítettség, a víz állandó mozgása és a magas mésztartalom játszanak döntő 
szerepet.

5. A nyíltvízben a teljes bakterioplankton mennyisége milliliterenként 5 . 105 
fölött volt és a csúcsérték elérte a 2,3 milliót. Ezek az adatok az 1966/67. éviekhez viszo
nyítva lényegesen magasabb értékek.

6. Á Balaton nyílt vizének szaprofita tartalma általában alacsony, nutrient 
agaron 10 — 100/ml, kazein-glükóz agaron 20 — 500/ml. A Keszthelyi-öbölben és környékén 
június-július folyamán rendkívül magas értékeket mértünk mindkét táptalajon (10 — 40 
ezer/ml).

14*
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7. A sugárgombák mennyisége a planktonban nem jelentős.
8. A teljes és szaprofita bakterioplankton aránya a víz tisztasága szempontjából 

kedvező (10 ezer), a Keszthelyi-öbölben és környékén azonban az arány június-július 
hónapokban 40 — 50-re csökken.

9. A teljes bakterioplankton mennyiségének növekedését a szaprofiták számának 
növekedése nem követte.

КОЛИЧЕСТВЕННЫЕ ОТНОШЕНИЯ СОПРОФИТОВ И ОБЩЕГО
БАКТЕРИОПЛАНКТОНА В ОТКРЫТОЙ ВОДЕ И ЛИТОРАЛЕ ОЗЕРА 

БАЛАТОН В 1968 ГОДУ

Я . О лах

1. С езонны е количественны е отнош ения сопроф итов и общ его бактери оплан ктона  
бы ли изучены  на 5  стан дардны х поперечны х сеч ен и я х  о зер а  Б ал атон  с пом ощ ью  п осева и 
прям ого метода.

2. По количеству сопрофитов и общего бактериопланктона побережная и откры
тая вода сильно различаются друг от друга. В побережной зоне общее количество бакте
риопланктона в 2—3 раза, а количество сопрофитов в 40—120 раза выше, чем в открытой 
воде. Эта разница было наиболее выражена в весенние месяцы.

3 . Н а ю ж н ом  л и тор ал е ли ш енн ом  тр осн и к а зо н а , ха р а к тер и зу ю щ а я ся  вы соким  
ч ислом  бактери й , бы ла н и зк ая в изученн ом  п ери оде. Н а северном  л и тор ал е покры том  
тросни ком  зон а  с вы соким ч ислом  бактерий бы ла ш ирок ая в весенн ие м есяцы  (1 500  ск ), а 
потом  огр анич ивал ась  зон ой  за р о сл ей  тросни ка.

В есн ой  ш ирок ая зо н а  вы соким  со дер ж а н и ем  бактери й  северн ого  л и тер а л а  совпа
д а ет  зо н о й  ила богатой  органическим и вещ ествам и.

4. Количественное изменение сапрофитов и общего бактериопланктона свидетель
ствуют об интенсивности процесса самоочищения воды озера Балатон. В этом процессе 
важную роль играют высокая летняя температура, насыщение с кислородом, постоянное 
движение воды и высокое содержание СаС03.

5 . В  откры той воде количество общ его бак тери оп лан к тон а бы ло в средн ем  около  
5 .1 0 s м л /м л , а сам ое вы сокое зн ачени е бы ло 2 ,3  мил.

6 . В  откры той воде содер ж а н и е  сапроф итов довольн о н и зк о, на М П А  10— 100/м л, 
а  на агар е  с  казеи ном  и глю козой  2 0 —500/м л . В  К естхей ск ом  зал и в е  и его  окр естности  
числен ность  сопроф итов в ию не и ию ле бы ла н ео ж и д а н н о  вы сокой на о б е и х  ср ед а х  
(1 0 — 4 0  ты с/м л).

7 . К оличество актином ицетов в планктоне незначительно.
8 . С оотнош ение ч и сла сопроф итов и общ его бактери оплан ктона в отнош ении  

чистоты  воды благоп олучн о (1 0  ты с.) в зал и в е  К ест х ей  и  его окр естностя х: это соотнош е
ние сн и ж а ется  д о  4 0 — 90 в ию не и ию ле.

9. Н е был найден  п ар ал л ел и зм  в возр астани и  количества общ его бак тер и оп л ан к -  
тона и ч и сла сапроф итов.
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