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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 (Razumov,
1962; Thsherbakov, 1967; Jvatin, 1968) and in the proportion of the total
and saprophytic bacterioplankton (Kuznetsov, 1960).

The surveys of the years 1966—67 were made on conserved samples
deriving from the open waters of Lake Balaton (O1an, 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 (Kusnetzov, 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, Rodina (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 (Sebestyén 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 (Entz, 1954). Through the detritic drift
(Sebestyén, 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.



198

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 Balatonfiired — Zamérdi
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

Fig. 1. Sites of 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 of 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 Tamas’s paper (1967).

Water samples were taken by Francev’s sampler (Ktjsnetzov, 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 Jensen’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 (ToTH, 1960) where it reached 3 millions (Fig. 2). The amount

I 1mall. bact-per ml, 10°C, 50cm resp.

Fig. 2. The seasonal dynamism of the amount of the total bacterioplankton at 16
points of 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
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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 of the transect

An essential change occured by the end of May. The total bacterio-
plankton varied about 5 « 109inl 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 - 10°/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 Date of sampling s
PR 18 April ’ 2 May 24 May ‘ 28 June I 31 July ‘ 27 Aug. | 1 Oct.
|
I 75 40 0 8 of e M3
2. 70 10 3 1 3 1 i 0
3 50 30 10 3 0 0 0
4, 50 20 0 0 i | 1 0
5. 3 20 0 0 0 2 0
6. 10 3 0 1 1 0 \ 2
y 60 20 1 0 il 0 1
8. 3 10 0 0 3 0 | 0
9. 10 g5 2 3 0 OB T
10. 15 0 0 2 0 0 1
105 0 3 3 0 il 3 0
12. | 10 0 il 0 0 0 2
13 20 3 1 4 3 0 4
14. 10 10 2 1 2 1 0
15. 130 3 20 0 0 0 0
16. 90 12( 40 12 9 4 8

The open water

In May, the amount of the total bacterioplankton was above 5 - 10°/ml
(Fig. §), reaching or exceeding in some cases one million per ml. It was only
at two points of section K that lower values were found (3 — 3,5 - 105/ml),



203

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

I §x10° bact per ml, 10, 50 cm resp.

Fig. 5. The seasonal dynamism of the amount of total bacterioplankton at three sites
of the 5 standard sections (M, K, G, A) of Lake Balaton

sections G, A and E decreased in numbers on both culture media, but for
sections M and K 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 (3, 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 K 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, K and G, so that low values were received,
excepting a slight rise in section E, for the entire area of the lake.

50 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 of the 5 standard sections (M, K, G, A, E) of Lake Balaton

Table 2
The amount of actinomyces present in the plankton of the open water

Sites of sampling
M K G A E

Date of sampling 1 0 2 0 1 2 1 0 2 1

02102

number of individuals per ml

21—24 May i6 10 13 3 18 13 3 0 3 2 2 | 0 0
27— 28 June 8 7 16 4 0 | 4 | 0 0 3 1 0 0
31 July— August 2 0 8 0 1 0 0 | 1 0 1 3 0

30 Sept.— 4

1 October 0 2 1 0 3 2 1 0 | 1 0 2 1 2
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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 « 109ml). 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 Haraxghy (1941); his data,
referring to saprophytes developing on gelatine and IfeYDEN-albumose agar
(Hesse and Nieder, 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 (Haranghy, 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 (OLAH, to be published).

The bubdwldlng 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 (HenNrIcI, 1938; PoraYENKO, 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 (SEBESTYEN, 1964) so a sedimentary
zone rich in organic matter is formed (Moox, 1933; Ex1z 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. Epmonpson (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 (LunND, 1965). According to KoNSTANTINOV
(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 (GORBUNOV, 1953; KRASENINIKOVA, 1958). The higher biological
production evolved by these means (Ropina, 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 (PrRowsE, 1966), favouring,
at the same time, the formation of insoluble precipitation complexes more
stable against bacterial activity.

If Kriss’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 Zm (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
(OrAH, 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 - 10ml (OvAm, 1969), they have been over 5 - 105ml — 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 (KuzNeTsov, 1952; THSHERBAKOV, 1967).

Agreeing with Zra’s (1929) and HArRANGHY'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 K in June, and in sections M, K
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 K during the spring.

The ratio between the total bacterioplankton and the number of sapro-
phytes was used by Kuznetsov (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 (Kriss, 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 (Rodina and K uzmitskaya,
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 ¢ 109ml, and the maximum value reached was 2.3 millions. These data
are essentilly greater than those obtained in 1966/67.

14 Tihanyi Evkényv
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6. The saprophyta content of the open waters of Lake Balaton is gene-
rally low, 10—100/m) 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 ES TELJES BAKTERIOPLANKTON
MENNYISEGI VISZONYAI A BALATON NYILTVIZEBEN
BS PARTI ZONAJABAN 1968-BAN

Olah Janos
ﬁsszefoglalsis

1. A Balaton 6t standard szelvényén és egy részletes keresztszelvényén lemez-
ontéssel és direkt médszerrel vizsgaltuk a szaprofita és teljes bakterioplankton szezonélis
mennyiségi viszonyait.

2. A szaprofita és a teljes bakterioplankton mennyisége alapjén egyardnt hatd-
rozott tagoloddst taldltunk a parti zéna és a nyiltviz kozott. Az el6bbi zéndban a teljes
bakterioplankton 2—3-szor, a szaprofitdk 40— 120-szor nagyobb mennyiségben fordultak
el6. A tagolddés a tavaszi hénapokban volt a legszembettinébb.

3. A nddasmentes déli parton a magas baktériumtartalmi parti zéna az egész
vizsgdlt periédusban keskeny volt. A nddassal szegélyezett északi oldalon amagas szapro-
fita-tartalmi parti zéna a tavaszi hénapokban széles (1500 m), nydron a nddas teriiletére
zsugorodik. Az északi parti zéna erételjes tavaszi kiterjedése egybeesik a part el6tt
htzbédé széles, szervesanyagokban gazdag iiledék-zéndval.

4. A szaprofita és a teljes bakterioplankton mennyiségi dinamikdja bizonyitja
a Balaton intenziv 6ntisztulé képességét, amelyben a magas nyédri vizhémérséklet,
a teljes oxigén telitettség, a viz 4lland6 mozgdsa és a magas mésztartalom jadtszanak dénté
szerepet.

g 5. A nyiltvizben a teljes bakterioplankton mennyisége milliliterenként 5 . 10%
folott volt és a cstiesérték elérte a 2,3 millit. Ezek az adatok az 1966/67. éviekhez viszo-
nyitva lényegesen magasabb értékek.

6. A Balaton nyilt vizének szaprofita tartalma édltaldban alacsony, nutrient
agaron 10—100/ml, kazein-gliik6z agaron 20— 500/ml. A Keszthelyi-bélben és kérnyékén
junius-jalius folyamén rendkiviil magas értékeket mértiink mindkét tdptalajon (10—40
ezer/ml).
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7. A sugargombak mennyisége a planktonban nem jelentds.

8. A teljes és szaprofita bakterioplankton aranya a viz tisztasaga szempontjabol
kedvezd (10 ezer), a Keszthelyi-6bdlben és kérnyékén azonban az arany janius-jalius
hénapokban 40—50-re csokken.

9. A teljes bakterioplankton mennyiségének novekedését a szaprofitak szaméanak
ndvekedése nem kdvette.

KONMMYECTBEHHbIE OTHOLUEHWA COMNMPO®PUNTOB N OBLUEIO
BAKTEPUOMNAHKTOHA B OTKPbITON BOAE W JIUTOPAJIE O3EPA
BANNTATOH B 1968 rogy

. Onax

1. Ce30HHble KOMMYECTBEHHble OTHOWEHWA conNnpouTOB M obuwiero 6akTepuonnaHKToOHa
6bIMN N3y4yeHbl Ha 5 cTaHfJapAHbIX NONepPeYHbIX CeYeHUAX o3epa BanaToH ¢ MoMoLWbi0 MoceBa u
npAMoro MeToga.

2. Mo KonuuyecTBy cONpPoOthUTOB M 06LLEr0 6aKTepromnaaHKTOHa nobepexxHas M OTKPbI-
Tasi Boga CUIbHO Easnmqaromﬂ Apyr ot apyra. B no6epexxHoi 30He 06LLee KO/MYECTBO GaKTe-
puonnaHKToHa B 3 pasa, a Konn4vectBo conpoutoB B 40—120 pasa Bbille, YeM B OTKPbITON
Bofe. JTa pasHuua 6bl10 Hambosnee BblpaXXeHa B BECEHHME MeECALbI.

3. Ha 10XHOM nuTOopane NWWEHHOM TPOCHWKA 30Ha, XapakKTepu3yloLl asacs BbICOKUM
yucnom GakTepuii, Gblla HM3KaA B M3YYeHHOM nepuofe. Ha ceBepHOM nuTopane MNOKPbITOM
TPOCHMKOM 30Ha C BbICOKMM YMCNOM 6aKTepuil 6bina WHUpokass B BeCeHHMe Mecaubl (1500 ck), a
noToM orpaHuuymBanacb 30HOIW 3apocieil TpocHMKaA.

BecHOll WwWunpokas 30Ha BbICOKMM cofepXaHuem 6GakTepuii ceBepHOro nuMTepana coBmna-
faeT 30HOW wuna 6oratoli opraHMYecKUMMW BelLecTBaMU.

4. KonnuyecTBeHHOe M3MeEHEHWe canpodmToB U 06LLEro 6aKTepmonaaHKTOHa CBUAeTe b-
CTBYHT 06 MHTEHCUMBHOCTM MpoLiecca CaMoOYMLLEHNS BOAbl 03epa banatoH. B aTom npouecce
Ba>KHYIO pPO/b UTrparoT BbICOKaA JIETHAA TemMnepatypa, HacbllleHne ¢ KNCnopoaom, nocTtoAaHHoe
[BVXEeHVe BOfbl U BbICOKOe cofep>kaHune CaCo03.

5. B OTKpbITOll BOAe KONMYeCTBO o6uULero 6aKTepuMonaaHKToOHa 6biI0 B CPpeHEM OKOJO
5.10s mn/mn, a camoe BbICOKOe 3HauyeHue 6bla0 2,3 MUN.

6. B OoTKpbITOll BOAe copepXaHue canpoMToB AOBOSIbHO HWU3KO, Ha MTA 10— 100/mn,
a Ha arape C KaseMHOM W rnoKo3oih 20—500/mn. B KecTxeliCKOM 3anMBe M ero OKPecTHOCTHU
YNCNEHHOCTb CONPOUTOB B WMIOHE W MioNe 6blla HEOXWAAHHO BbICOKOW Ha o06eux cpefax
(10—40 TbIC/™MN).

7. Konm4yecTBo aKTWMHOMMULETOB B MAAaHKTOHe He3Ha4YUTeNbHO.

8. COOTHOWEHMe 4ucna conpoduToB KM ob6uero 6akTepuonnaHKTOHA B OTHOLIEHUU
4ncToThbl BoAbl 6narononyyHo (10 Thic.) B 3aimBe KecTxeil M ero OKPeCcTHOCTAX: 3TO COOTHOLIE-
Hue cHuxaeTcs go 40—90 B MIOHe U uiONe.

9. He 6bln HalijeH napannenvMsMm B BO3pacTaHWW KonuyecTBa o6uULero 6aKTepmoniaHk-
TOHa W 4wucna canpopuToB.
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