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One of the main limnological characteristics of lakes is the prim ary 
production of phytoplankton. Lake Balaton was first studied from this respect 
by the St e h m a s n  N i e l s e n ’s (1952) 14C m ethod in M ay—September 1961 
( B ö s z ö r m é n y i  et ah, 1962). Since then detailed investigations were started  in 
Äpril 1972. From  this tim e on, the prim ary production was measured fo rt­
nightly a t four different depths by the 14C m ethod throughout a whole year. 
D ata  of the first half-year were published in a separate paper ( H e r o d e k  and 
T a m á s , 1973). This paper contains the data  of the second half-year, and 
summarizes the results of the whole year.

Methods

W ater was sampled in the pelagial, two kilometres east of Tihany a t 25, 
100, 200 and 300 cm depths. In  aliquot parts of the samples the individuals 
o f the algal species were counted by the Uterm öhl’s technique. The biomass 
o f the single species was obtained by multiplying these counts by the average 
volume of individuals.

Of the samples an other aliquot of 100 ml was transferred into pyrex 
glass flasks, and after adding 20 /iCi Na214C 0 3 they were lowered to  their 
original places and there exposed for four hours (10h—14h). Subsequently, 
th e  samples were filtered through membrane filter and the radioactivity of 
algae was measured by liquid scintillation. Each value was reduced by th a t 
o f the dark parallel. The to ta l carbonic acid content of the water was deter­
mined, and the weight of carbon fixed by the algae calculated. Details of the 
methods were described earlier (H e r o d e k  and T a m á s , 1973). The production 
per unit of surface area was calculated by supposing th a t the sample a t 25 cm 
represents half a metre thick, and each of the other three samples one metre 
thick water layers. The daily production was obtained by extrapolating from 
the  four hours of exposal to  the period between sunrise and sunset ( H ü b e l , 
1971).
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Results

W ater tem perature, Secchi transparency, to ta l irradiation, surface and 
underw ater illumination data  are presented in Table I . Further characteristics 
of experimental days:
O ct. 12. Sunshine, few clouds. M oderate  w ind , w eak  w aves.
O ct. 26. Sunshine, th in  clouds. W eak  w ind  an d  m o d era te  w aves, th e n  calm .
N ov . 11. Sunshine, th in  clouds. Calm .
N ov . 28. O n th e  prev ious th re e  d ay s s tro n g  w ind . Sunshine. M oderate  w ind , m o d e ra te  

w aves. , f
D ee. 21. T he d a y  before v e ry  s tro n g  w ind. Sunshine. M oderate  w ind  an d  m o d era te  w aves, 

th e n  calm . T h in  ice lam ellae on th e  w a te r surface. N e x t d a y  th e  lake w as frozen. 
J a n .  17. T he lake covered b y  25 cm  th ic k  ice an d  4 cm  th ic k  snow .
J a n .  31. T he lake covered b y  25 cm  th ic k , opaque  ice, an d  1 cm  w a te r on  th e  ice.
F eb r. 19. T he ice cover d is ru p ted  eleven d ay s before. O n th e  tw o  d ay s p reced ing  th e  

exp e rim en t a  s tro n g  w ind  sw ep t aw ay  th e  rem ain ing  ice. Sunshine, m o d era te  w ind , 
m o d era te  w aves.

M arch. 1. P rev io u sly  v e ry  s tro n g  s to rm  la s tin g  fo r fo u r days. S tro n g  sunsh ine, f lo a tin g  
clouds. S tro n g  w ind, v e ry  s tro n g  w aves.

M arch . 15. R a in ing , la te r  th in , th e n  aga in  th ic k  clouds. S trong  w ind, v e ry  s tro n g  w aves, 
th e n  calm , u n ru ffled  surface.

M arch . 29. T h in  clouds. W eak  w ind, m o d era te  w aves, th e n  calm .

In  the samples collected from the four depths on the 25 days during the  
whole year altogether 124 algal species, 6 varieties and 1 form were found. 
Their distribution among the phyla was the following: Cyanophyta 13, Eugleno- 
phy ta  11, Pyrrophyta 6, Chrysophyta 40, Chlorophyta 61. Between October 
1972 and March 1973, 92 species, 4 varieties and 1 form were found in the 
following distribution: Cyanophyta 10, Euglenophyta 7, Pyrrophyta 2, Cryso- 
phy ta  45, Chlorophyta 33. For easier survey only those 24 species are listed 
separately in Table I I ,  whose biomass reached the 10 mg • m -3 during the  
year. The biomasses of the other species are summed up for each phylum. 
Regarding the biomass values of Cyanophyta and the Euglenophyta, they  
play inferior roles. In  October—November, when the biomass of phyto­
plankton was rather low, with the concentration of 0.2 mg ' 1 a Chlorophyta 
species, Closterium aciculare dominated. In  this colder half-year among th e  
Pyrrophyta algae Cryptomonas erosa attained 0.1 mg • 1_1 in the ice covered

T A B L E  I
E n v ir o n m e n ta l  fa c to r s

Date 12 X. 26 X. 9 XI. 28 XI.

W ater tem perature °C 12 9 10 5
Global radiation during exposal cal/cm2* 174 91 110 121
Global radiation in the whole day cal/cm2* 308 181 177 173
Secchi transparency cm 96 84 106 25
Illum ination a t  the surface K lux 
Illum ination in the different depths in per­

cent of the surface illumination

48.3 24.6 24.6

25 cm 67.5 73.8 79.6 —
100 cm 30.0 28.3 40.7 —

200 cm 15.0 15.2 22.2 —
300 cm 7.5 7.4 11.1 —
Bottom 6.0 6.5 9.3 —

* Measured by thermopile a t the Meteorological S tation  of Siófok.
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water. However, similar to  the other half-year, the phytoplankton was gener­
ally dominated by diatoms, Cyclotella bodanica and Cyclotella ocellata represent­
ing the largest masses.

The annual curve of the biomass of the to ta l phytoplankton ( Fig. 1) 
has two maxima, one in April, and cne in Ju n e —July , both around 4 mg • l -1 . 
From the end' of September the mass rapidly decreased, the lowest value,
0.3 mg ' l -1 was measured a t the end of December. The biomass of the phy to­
plankton in the ice-covered lake was similar to  th a t of the autum n. After the 
ice had thawed the mass increased rapidly, bu t till the end of March it did not 
a tta in  the level of the previous April. Since the availability for filter feeding 
animals depends on the size of the algae (Gliwitz, 1969), the mass of the 
length groups is given separately in Fig. 1. In  spite of the big changes in the 
to ta l biomass, the proportion of these groups remained fairly constant. Algae, 
shorter than  20 у  amounted about to one fifth of the to tal biomass. In  most 
parts of the year, algae of 20— 30 у  length gave more than  the half of the 
to ta l mass, whose bulk comprised a single species: Cyclotella bodanica. The 
explanation may lie in the larger size of the species, i.e. it cannot be incorpo­
rated  by the zooplankton. In  June, Surirella robusta and Melosira granulata, 
in August—September Ceratium hirundinella, i.e. algae longer than  30 y, 
predominated.

The first data  cn the annual cycle of planktonic phytcm ass aie known 
from 1947 (Sebbstyén, 1954; Tamás, 1955). By the technique, used a t th a t 
time, algae shorter than  10 у  could not be detected. Under all circumstances 
these small algae form but a few per cent of the present plankton. The mass 
of algae over 10 у  is now eightfold higher than it was 25 years ago. Compared 
to  1965, the first year, when the phytoplankton was counted by the technique 
used now (Tamás, 1974), the mass increased to its fourfold. For brevity’s 
sake in Table I  and Fig. 1 only the averages of the four depths are presented. 
The mass of the to tal phytoplankton is not the same in the four depths (Table 
I I I ) ,  but in the averages of the experimental days there was no difference 
between the water layers. The average biomass of the samples collected a t the 
25 investigated days throughout the year were 1.9 mg ■ l -1 a t 25 cm, 1 m and 
2 m depths, and 1.7 mg ■ U 1 a t  3 m (Fig. 2).

21 XII. 28 XII. 17 I. 31 I. 19 II. 1 III. 15 III. 29 III.

1 0 0 0 1 3 5 11
97 92 38 74 155 80 103 l e e

141 128 53 108 261 137 148 303
35 39 — — 23 26 62 65
30.5 30.5 13.7 5.7 46.3 40.9 48.3 38.4

(54.6 70.0 9.2 42.9 42.5 52.6 69 4 58.4
15.6 13.7 3.3 30.0 5.4 6.3 34.0 16.7

2.1 3.1 1.5 20.7 0.5 0.6 12.5 6.3
0.3 0.8 1 .0 12.9 0.0 0.0 3.5 2.1
0.1 0.4 0.8 8.6 0 .0 0.0 2.1 1 .2



TABLE II
T h e  biom ass of the phy top lank ton

\0ep3/\

12 X. 26 X. 9 XI. 28 XI. 21 XII. 28 XII. 17 I. 31 I. 19 II. 1 III. 15 III. 29 III.

C y a n o p h y ta  
M icrocystis flos-aquae 1 l 1
A phanizom enon flos-aquae 5 — — — — — — — — -- ' _ _
O th e r  species 42 50 27 41 6 5 и 6 7 21 23 28
T o ta l 48 51 27 42 о 5 и 6 7 21 23 28
E u g le n o p h y ta
T o ta l 2 1 1 1 2 2 2
P y r r o p h y ta  
Cryptomonas erosa 4 1 4 о 3 119 106 68 49 57 20
Ceratium h irundinella 33 2 — — — — _ _ _ _ _
P erid in ium  inconsp icuum — — — — — — — — — _ _ _
T o ta l 37 3 4 -- ■ 6 3 119 106 68 49 57 20
C h ry so p h y ta  
Chromulina  sp . 3 1 1 1 1
A m phora ovális 2 1 1 27 21 22 — — 20 42 26 4
Cyclotella bodanica 13 60 126 459 222 136 302 315 310 484 581 802
Cyclotella ocellata 2 7 34 104 71 37 55 61 82 95 136 158
Cyclotella quadriiuncta 5 6 19 1 2 1 1 1 5 _ 13 12
Cymatopleura elliptica 13 2 7 148 30 30 — — — 56 45 60
Cymatopleura solea 17 — — 17 21 11 — — — 36 16 34
Diploneis elliptica — — — — 1 — — — — 44 _ _
Melosira granulata — — — — — — — — — — _ _
Navicula gracilis 3 — 1 — 1 4 — — 31 25 _' _
Navicula radiosa — — — 2 1 3 _ _ 6 _ _
Nitzschia acicularis 1 1 1 2 1 1 4 10 5 8 101 131
Nitzschia amphibia — 1 1 9 3 2 — _ 9 11 1 6
Nitzschia hungarica — — — — 7 1 — —- 1 31 2 16
Nitzschia sigmoidea 1 — 1 21 11 21 — — 11 52 11 90
Surirella robusta — — — — — — _ _ 18 _ _
Surirella turgida — — 1 — 13 — — — _ :_ _ _
O th e r  species 20 20 64 18 25 10 28 48 40 74 61 54
T o ta l 80 99 257 808 430 280 391 435 538 958 993 1367
C h lo ro p h y ta
Closterium aciculare 188 141 144 200 10 3 1 3 1 1
Oocystis solitaria 9 14 23 12 1 1 7 3 2 _ _ 2
O th e r  species 21 33 30 21 12 6 11 16 86 17 17 23
T o ta l 218 188 197 233 23 10 19 19 91 18 18 25
S u m  to ta l  o f  a l l  a lg a e 385 342 486 1084 465 298 542 568 704 1046 1091 1442
g/m 2 1.3 1.2 1.7 3.8 1.6 1.0 1.9 2 .0 2 .5 3.7 3.8 5.0

208
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F ig . 1. A n n u a l cycle o f th e  b iom ass o f th e  to ta l  p h y to p lan k to n , an d  th a t  o f len g th
groups

The vertical distribution of production proved to be rather variable in 
this half-year, too (Table I V ) .  After long heavy storms (Nov. 28, March 1) 
and in the poorly illuminated water under the snow-covered ice (Jan. 17) the 
uppermost while under the snow-free ice by maximal light penetration (Jan. 
31) the deepest layer was the most productive. Of the 25 days, investigated 
during the whole year the maximum was a t 25 cm in 5 days, a t 1 m in 10 days, 
a t 2 m in 7 days and a t 3 m depth in 3 days. The variability of the vertical 
profile of prim ary production is a consequence of the rapidly changing tran s­
parency of the lake. In  this rather turbulent bu t shallow lake, the transparency 
is lim ited by the am ount of mud, swirled up from the bottom . While the 
average biomass of the 25 days investigated during the year was the same 
a t the four depths, the productivity of these layers definitely differed. The

14
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TABLE III
T h e  biom asa o f the p h y to p la n k to n  at d iffe re n t d ep th s 106p 3/1 0 0  m l

Depth,
cm 12. X. 26. X. 9. XI. 28. XI. 21. XII. 28. XII. 17. I. 31. I. 19. II. 1. III. 15. I ll 29. I ll

25 48 29 36 88 72 40 54 5 94 96 66 170
100 32 30 45 122 51 44 28 43 58 171 125 182
200 47 21 57 121 53 14 73 65 94 119 74 173
300 31 52 49 91 21 25 60 87 45 26 149 63

T A B L E  IV

T he production of the phytop lankton  at different depths pg G/100 m l/4  hours

Depth,
cm 12. X. 26. X. 9. XI. 28. XI. 21. XII. 28. XII. 17. I. 31. I. 19. II. 1. III. 15. Ill 29. Ill

25 0.88 0.70 1.26 4.40 2.60 0.92 1.30 0.07 0.99 2.60 2.12 1.25
100 1.93 1.51 3.16 3.25 7.17 2.24 0.67 2.07 2.35 2.54 4.55 6.63
200 3.02 2.40 4.64 0.50 5.15 2.01 0.30 2.72 0.36 0.39 4.99 3.58
300 2.30 0.76 3.69 0.00 1.18 0.63 0.08 3.13 0.12 0.22 2.45 1.54

o-

__________ _____ _____  fig C/ldO ml jit hours
1 2  3  if- mg biomass/1

F ig . 2. T he  an n u a l average  o f  b iom ass an d  p ro d u c tio n  a t  th e  d iffe ren t d ep th s

average productions, expressed in pg C • 100 m l-1 • 4 h _1 were 3.1 a t 25 cm, 
where usually photoinhibition was observed, 3.8 a t 1 m, where the optimal 
illumination was the most frequent, 3.0 a t 2 m where light insufficiency occurred 
more frequently, and only 1.6 a t 3 m, where in half of the cases very low if any 
photosynthesis was found (Fig. 2).

In  the production per unit surface ( Fig. 3) the differences were larger 
in this half-year, than  in the previous one. On the 21st of December, 148 mg
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F ig . 3. Primary production of phytoplankton per unit surface

C • m -2 • 4 h -1, on the 19th of February only 19 mg C ’ m -2 • 4 h -1 were 
measured. The lowest production was found under the snow-covered ice on 
the 17th of January , while on the 31st of January  the production under the 
snow-free ice attained the autum nal level.

The daily productions per un it surface area regarding the whole year 
are presented in Fig. 4. In  spring and summer the production was high and 
fairly equilibrated. Contrary to  other lakes, strong spring and summer peaks 
were not recorded. The maxima and minima in this period reflect rather the 
actual weather conditions, the turbidity  of the water on the investigated days, 
then changes of longer duration. Thawing of ice is accompanied in other lakes 
by a rapid increase of prim ary production. This was not the case in Lake 
Balaton. The lake got rid of the ice by the middle of February, bu t the strong 
increase of production was observed first a t the middle of March. By the end 
of March, the production atta ined  the level of the previous April. The annual 
cycle of prim ary production in Lake Balaton is more balanced than  in other 
lakes.

The seasonal changes in the prim ary production were also smaller than  
those in the biomass. The maximal intensity of carbon fixation by unit of 
biomass, 36 mg C • h -1 • g fresh w eight-1 was found a t 2 m depth on the 28th 
of December. In  the water layer, where the biggest quantity  of carbon was 
fixed by unit mass of algae, the average fixations in the warmer, and in the 
colder half-years and in the to ta l year were 6.5, 17.7 and 11.9 mg C • h -1 * g 
fresh weight-1 , respectively. The corresponding values regarding the to ta l 
water column were half as much, 3.4, 9.7 and 6.4 mg C • h -1 • g fresh weight- i

14*
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F ig . 4. Annual cycle of the production of phytoplankton

in the two half-years and the to ta l year, respectively. A smaller am ount of 
algae showed a higher specific performance. Assuming th a t 10 per cent of 
the to ta l biomass consists of carbon, the tim e needed by the  phytoplankton 
to  fix the am ount of carbon corresponding to  its own carbon content can be 
calculated. In  Lake Balaton this value ranged between 0.5 and 5 days, its 
average being 2.5 days in the warm half-year, 1.7 days in the  cold half-year 
and 2.1 days in the to ta l year. In  Lake Erken, where the productivity  is 
similar to  th a t of Lake Balaton, this “renewal tim e” was 3 days (N auwerck, 
1963), while in the much more productive Lake Esrom this value was only 0.1 
day (Jónásson and K ristiansen , 1967). Similar short renewal tim e was found 
in the hypertrophic p a rt of Lake Balaton in the summer of 1973 (Herodek 
and Tamás, unpublished data).

Calculated from the area under the curve in Fig. 1 the to ta l annual 
production is 114 g C ’ m -2 • year-1 .

Discussion

According to  the annual prim ary production oligotrophic, mezotrophic, 
eutrophic and hypertrophic lakes are distinguished by W inberg (1961) oligo­
trophic, natural eutrophic and polluted eutrophic ones by R odhe (1969). The 
114 g C • m -2 annual prim ary production of phytoplankton of Lake Balaton 
falls within the range of natural eutrophic lakes (F ig. 5). Due to  its shallow­
ness Lake Balaton is not a typical lake, therefore, its prim ary production 
corresponding to  th a t of eutrophic lakes does not result in the syndrome 
characteristic for typical eutrophic lakes. One of the consequences of the 
shallowness is the frequent swirling up of the mud. This way the organic m atter 
is more rapidly destroyed than  would be the case a t the bottom  of a cold,
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F ig . 5. Position of Lake Balat on on the scale of lakes based on their primary production

anaerobic, stagnant hypolimnion in a typical lake. This explains, why the 
mud contains only 1.5—1.8 per cent of organic carbon (Ponyi et al., 1972; 
F rankó and P onyi 1973) by an eutrophic level of planktonic prim ary 
production.

The energetic income of the ecosystem of Lake Balaton consists of the 
planktonic, benthic and littoral photosynthesis, and the organic m atter 
carried by the inflows. In  the ice-free Lake Balaton there is usually no benthic 
production. On the other hand, when the lake is covered by snow-free ice, 
the prim ary production of the benthos is as high as th a t of the summer phyto­
plankton. The benthic production is thus of seasonal character, and its yearly 
to ta l changes from year to  year depending on the duration of snow-free ice 
(Herodek and Oláh, 1973). In  average it  may am ount to  about one fifth  of 
th a t of the phytoplankton. The production of reed grass stands (Miriophyllo 
Potametum potametosum perfoliati) was measured in the two most densely 
covered parts of the lake, i.e. in the Keszthely Bay in 1969 (Kárpáti and 
Varga, 1970) and in the Szigliget Bay in 1970 (Kárpáti, 1972). In  those 
areas where the coverage exceeded 1 per cent, the masses of Potamogeton 
perfoliatus were 0.3 and 1.3 kg fresh weight • m -2 in the Keszthely Bay and 
in the Szigliget Bay respectively. In  Potamogeton perfoliatus the organic m atter 
amounts to  7 per cent of the fresh weight (Kárpáti and B edő , 1970). Accord­
ingly, the annual production per square metre of the most dense reed grass 
stands is similar to  th a t of the phytoplankton. The ratio of the reed grass 
production to  the planktonic prim ary production is therefore similar to  the 
ratio of the area of the dense reed grass spots to  the to ta l surface of the lake,
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i.e. the reed grass production is only a lew thousand parts of the phytoplank- 
tonic one. The biomass per square metre is higher in the reed belts, even if 
it changes according to regions and zones. The dry reed, harvested in the winter 
am ounted to  0.3—0.4 kg ' m -2 in the Scirpeto-Phragmitetum phragmitetosum 
(Tó th , 1960). Of this amount, however, only a small p a rt reaches open water. 
The rate  of carbon fixation in the diatom mass vegetation on the stony shores 
of the lake was 2 g C  • in “2 • h ” 1 (Felföldy, 1958), this being an intensive 
local production, bu t insignificant regarding the to ta l metabolism of the lake.

From a practical point of view, it could be of interest to  compare the 
am ount of the allochtonous organic m atter with th a t produced in the lake. 
In  summer 1970 the chemical oxygen demands of River Zala and of some 
springs and sewage water inflows th a t were chosen as representatives were 
measured twice for three days. By extrapolating from these representative 
measurements to  all waters entering the lake, their chemical oxygen demand 
would be 30 metric ton  0 2 ’ d a y -1 (R adios, 1972). This is a first approxim ation 
only, and the measurement of chemical oxygen demand is not identical with 
th a t of the organic m atter, however, it could be useful to  compare this value 
with the am ount of 0 2 and organic m atter produced by the phytoplankton. 
By extrapolating from the 114 g C  • m “2 • year-1 production to  the 600 km 2 
surface area of the lake 68 400 metric ton  C  * lake“ 1 • y ear“ 1 is obtained, the 
average daily production being 187 metric ton C  * lake“ 1. I f  1 g C  =  10 kcal 
and 1 g 0 2 =  3.51 kcal, then 187 metric ton  C  =  533 metric ton  0 2. The 
chemical oxygen demand of all inflowing waters is only 5.6 per cent of this 
value. According to  our recent investigations the phytoplankton is eight times 
more productive in the Keszthely Bay, than  a t Tihany. The chemical oxygen 
demand of the inflowing waters is therefore only 4 per cent of the oxygen 
production of the phytoplankton, and the amount of organic m atter revealed 
in this oxygen demand is only 4 per cent of th a t produced by the algae. This 
value, whatever rough estim ate it is, speaks for the importance of the removal 
of inorganic nutrients in addition to  th a t of organic m atters from the waters 
entering the lake.

Summary

The biomass and the prim ary production of phytoplankton were measured 
throughout a whole year fortnightly in the pelagial two kilometres east of 
Tihany at four depths. D ata  of the first half-year were published earlier. The 
present paper surrenders da ta  of the second half-year and summarizes the 
results of the whole year.

Algae were counted by the U term öhl’s microscope, and the biomass of 
the single species was obtained by multiplying these counts with the average 
volume of the individuals. The biomass was low during autum n and in the ice- 
covered lake, and increased rapidly after the ice had thawed. I ts  average was
2.5 g • m “2 in this cold half-year. During the whole year the biomass ranged 
between 19.5 g • m “? (11th July) and 1.0 g • m “2 (28th December) its yearly 
average being 1.9 g • m “ 3 alike a t 25, 100 and 200 cm depths and 1.7 g • m “ 3 
a t 300 cm depths.

The production of phytoplankton was determined by the 14C technique. 
The vertical distribution of the production varied much, depending on the



215

turbidity  of the water. The maximum was usually found a t 1 m or 2 m depths, 
bu t in storms the uppermost layer, during long calms and in the snow-free 
frozen lake the deepest layer were the most productive.

The production was lower in autum n and winter than  in spring and 
summer, bu t this difference is smaller than  in other lakes, and smaller than  the 
seasonal changes of the biomass.

The annual prim ary production of phytoplankton was 114 g C ■ m ~2. 
This production falls within the range of the productivity of natural eutrophic 
waters, and forms the main source of organic m atter in this lake.
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A  F IT O P L A N K T O N  T E R M E L É S E  A  B A L A TO N B A N  
1972 O K T Ó B E R  —1973 M Á R C IU S K Ö Z Ö T T

H erodek Sándor  és T a m á s Gizella

Összefoglalás
1972. áp rilisa  ó ta  T ih an y  e lő tt a  n y íltv ízb en  k é th e te n te , négy  m élységben m é r tü k  

eg y  éven  k eresz tü l a  f ito p la n k to n  tö m eg é t és te rm elésé t. A z első félév a d a ta it  előző 
c ik k ü n k  ism erte tte . E z  a  do lgozat a  h idegv ízű  félév a d a ta it  közli, és összefoglalja az egész 
év i v izsgá la t e redm ényeit.

A z a lg ák a t U te rm ö h l m ik roszkóppal szám lá ltuk , és az egyedszám ot az egyedek 
á tla g  té r fo g a tá v a l szorozva k a p tu k  a  fa jo k  tö m eg é t. Az á tlagos b iom assza ebben  a  fé l­
év b en  2,5 g /m 2 v o lt, ősszel és a  jég  a la t t  igen alacsony, a  jég  o lvadása  u tá n  erősen em el­
kedő  irán y ú . A z egész év  fo lyam án  a  b iom assza 19,5 g /m 2 (júl. 11) és 1,0 g /m 2 (dec. 28) 
k ö z ö tt v á lto z o tt, év i á tla g a  25 cm , 1 m  és 2 m  m élyen  e g y a rá n t 1,9 és 3 m  m élyen  1,7 
g /m 3 vo lt.

A  fito p la n k to n  te rm e lésé t 14C m ódszerre l h a tá ro z tu k  m eg. A  te rm elés vertikális; 
e loszlása n agyon  v á lto za to s  v o lt a  víz zavarosságá tó l függően. L eg g y ak rab b an  1 v ag y  2 
m é te ren  v o lt a  m ax im um , v iharo s időben  azonban  a  felszínen, hosszú  szélcsönd u tá n  
és h óm en tes  jég  a la t t  a  legm élyebb  ré tegben .

Ősszel és té len  a  te rm elés a lacsonyabb , m in t tav a ssza l és n y áro n , ez a  kü lönbség  
azo n b an  lényegesen kisebb, m in t a  b iom asszánál, és m ás ta v a k h o z  k ép est k iegyensú lyozo tt 
a  te rm elés  évi a laku lása . A  tu rn o v e r  idő évi á tla g a  2,1 n ap .

A  fito p la n k to n  évi te rm elése 114 g C /m 2. E z  a  m érséke lten  e u tró f  v izek  te rm elési 
sz in tjén ek  felel m eg, és a  B a la to n b an  a  szervesanyag  fő fo rrá sá t képezi.
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