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N um erous d a ta  are available on th e  num ber and  biom ass of p lanktonic 
algae in L ake B alaton  (E n t z  e t al., 1937; S e b e s t y é n  e t ah , 1951; S e b e s t y é n , 
1953; T a m á s , 1955; 1967; 1969).

The chlorophyll con ten t of th e  w ater (E e l f ö l d y , 1963) and  in th e  lake 
th e  photosynthesis of algae ob tained  from  pure cultures (F e l f ö l d y  and  K alkó , 
1958; F e l f ö l d y , 1959; 1962) were also studied. Several papers dea lt w ith  
th e  ligh t conditions of L ake B alaton  (F e l f ö l d y  and  K a l k ó , 1958; E n t z  and  
F il l i n g e r , 1961; 1962).

On th e  o ther h and  a  detailed  s tu d y  of th e  p rim ary  production o f p h y to 
p lan k to n  lagged behind. The production was too low to  be m easured b y  th e  
0 2 technique (F e l f ö l d y  and  K alkó , 1958), and  our In s titu te  was no t equipped 
for 14C m easurem ents. P relim inary  investigations b y  14C m ethod  were carried 
ou t in  1961 (B ö s z ö r m é n y i e t ah , 1962).

W e s ta rted  in  spring of 1972 to  s tu d y  th e  yearly  cycle of th e  production 
o f phy top lank ton . H ere th e  d a ta  concerning A pril—Septem ber are published, 
when th e  w ater tem peratu re  was above th e  m ean tem peratu re . The d a ta  o f 
th e  o ther half-year will be published in a  separate  paper. The illum ination, 
th e  com position, biom ass and  p roduction  of th e  phy top lank ton  were d e te r
m ined fo rtn igh tly  in  four depths. I t  is hoped th a t  these d a ta  m ay con tribu te 
to  th e  construction of th e  production biological m odel of th e  lake, and  serve 
as reference po in t in studies on th e  process of eutrophication.

Materials and Methods

Investigations were carried ou t fortn igh tly  irrespective of th e  w eather. 
This w ay all m eteorological factors h ad  a p robab ility  to  occur during th e  
investigations corresponding to  th e ir frequency. The investigated  po in t was 
tw o kilom etres eastw ards of T ihany. W ate r depth , tem peratu re , Secchi tra n s 
parency  were determ ined a t  th is point. The illum ination was m easured b y  
Gemware Subm arine P ho tom eter (Model No. 268 W A 310) a t  th e  surface and  
a t  25, 100, 200, 300 and  370 cm depths, th e  las t value representing th e  bo ttom  
illum ination. T o ta l irrad ia tion  was m easured b y  th e  M eteorological S ta tion  
o f Siófok. W ate r sam ples were tak en  in  250 ml glass flasks. D irect illum ination 
o f th e  w ater sam ples during fu rth e r m anipulations was avoided.
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Of th is w ater 100 ml was transferred  in to  pyrex  glass flasks, f itte d  w ith  
norm al ground, m ade d irectly  for th is purpose b y  K U TE SZ. T hey  were used 
for th e  exposal. T he rem aining w ater was conserved b y  J 2/K J  an d  served 
algological determ inations.

Algae were counted b y  U t e r m ö h l ’s (1958) p lank ton  microscope. The 
biom ass was determ ined  from  th e  volum e of individuals. In  case of more 
com plicated form s i t  was determ ined b y  modelling, while th e  form  of o ther 
species was assum ed to  correspond to  simple geom etrical solids, and  th e ir 
volum e was determ ined  b y  calculation. P a r tly  earlier (S e b e s t y é n , 1954; 
T a m á s , 1955), p a r tly  recently  determ ined values were used.

The m ethods of biom ass determ ination  were recently  discussed by  
S c h n e s e e  and  S c h w a r t z  (1971), th a t  o f p rim ary  production  m easurem ent 
b y  H ü b e l  (1971) and  V o l l e n w e id e r  (1969).

To each sam ple used in p rim ary  production  m easurem ent 20 pCi N a 214C 0 3 
(Isotope In s titu te , B udapest) was added. I ts  specific ac tiv ity  was 290 pCi/mg. 
T he sam ples were lowered to  th e ir original places, an d  in  situ  exposed from  
10h to  14h. The bottles were k ep t horizontally  (E l s t e r  an d  M o t s c h , 1966), 
an d  were suspended in such a  m anner th a t  th e  buoy d id  n o t th row  shade them . 
D ark  parallel was always prepared. A fte r 4 hours of exposure th e  samples 
were p u t in a d a rk  box, transferred  to  th e  labo ra to ry  and  filtered  th rough  
a  m em brán filte r of 0.2 у pore size (Sartorius M em branfilter Gm bH).

In  order to  rem ove rad ioactive contam ination, a f te r  th e  sam ples also 50 
m l previously filtered  inactive lake w ater was passed th rough  th e  filters, th en  
th e y  were exposed to  th e  fumes o f concentrated  HC1 for four m inutes. The 
filters were th en  dissolved in 10 ml B ray  solution. One lite r o f th is  scintillation 
liquid  contains in addition  to  dioxane 0.2 g PO PO P, 4.0 g PPO , 60.0 g nap h ta- 
lene, 20 m l ethylene glycol and  20 m l m ethanol. As th e  filters dissolved th e  
algae were suspended in  th e  liquid.

R ad ioac tiv ity  was m easured b y  USB-2 liquid  scin tilla tion  detector 
(Biuro U rzadzen Technici Jadrow ej, W arszawa). C ounting efficiency was 
determ ined  separately  for each sam ple by  toluene-7-14C in terna l s tan d ard  
(Isotope In s titu te , B udapest). In  case o f G eiger—Müller technique th e  sam ples 
m ust be dried  before counting. D uring th is procedure losses of 14C conten t 
o f th e  algae m ay occur up  to  30%  (W a l l e n  and  G e e n , 1968). I t  is therefore 
a  g rea t advan tage o f the  liquid scin tilla tion  technique, th a t  it  needs no dried 
sam ples.

The to ta l carbonic acid con ten t o f th e  w ater was determ ined  b y  p H  
m easurem ent an d  b y  titra tin g  th ree  tim es 50 m l m em brane filtered  B alaton  
w ater by  0.1 N  HC1 against m ethylorange indicator. F rom  th e  rad ioactiv ity  
o f algae and  th e  specific ac tiv ity  o f th e  to ta l carbonic acid con ten t o f th e  
w ater, allowing for 5 percent isotope effect, th e  w eight of th e  carbon tak en  
up  b y  th e  ph y to p lan k to n  was calculated. E ach  value was reduced by  th a t  
o f th e  dark  parallel. The results are given in th is from , w ithout fu rth e r cor
rections. According to  S t e e m a n n  N ie l s e n  (1964) these values should be 
m ultip lied  b y  1,06 to  ob tain  gross, an d  b y  0.96 to  ob ta in  n e t production. B y 
converting th e  biom ass and  production  values to  surface area th e  sam ple 
a t  25 cm was tak en  as representing th e  w ater layer betw een 0 and  50 cm th a t  
a t  1 m  representing the  50 — 150 cm, th e  sam ple a t  2 m  th e  150—250 cm, and  
th e  sam ple a t  3 m th e  250 — 350 cm layers. Accordingly, by  adding th e  values 
o f th e  lower th ree  sam ples and  th e  h a lf value of th e  sam ple a t  25 cm the  bio
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mass and  production per cm2 were obtained. These values were th en  converted 
in to  g biom ass an d  mg C production/m 2 respectively. The biom ass of th e  single 
species in  th e  d ifferent dep ths is n o t given separately , b u t for b re v ity ’s sake 
only th e  harm onic m ean of th e  four depths is given, i.e. calculations as above, 
an d  th e  results div ided b y  3.5.

Results and discussion

W ater tem peratu re , Secchi transparency , to ta l irrad ia tion , surface and  
underw ater illum ination d a ta  are presen ted  in  Table 1. F u rth e r characteristics 
o f experim ental days:

Apr. 6. 
Apr. 18. 
May 5. 
M ay 16. 
M ay 31. 
Ju n . 13. 
Ju n . 27.

Ju ly  11.

Ju ly  27. 
Aug. 10. 
Aug. 24.

Sept. 7.

Sept. 28.

Overcast, a t  the beginning strong waves.
Overcast, a t  tim es sunshine. M oderate wind, m oderate waves.
Sunshine, calm. Barely rippling w ater.
Overcast, a t  tim es sunshine. W avy  w ater.
A t first overcast, in  the last tw o hours sunshine.
Sunshine w ith  floating  clouds. M oderate wind, rippling w ater.
H eavy  storm  on the  previous day. Overcast, a t  tim es strong sunshine. Gently 
rippling surface, calm before the  storm .
The night before ra th e r heavy  storm . O vercast, drizzling. S torm  w ith  very 
strong wind and large waves.
The d ay  before heavy storm . Overcast. L ight wind, big waves.
Calm for days. Sunshine. D ead calm. Stillness. U nruffled surface.
F our days storm  and one day of very  strong wind preceded the experim ent. 
Sunshine, la ter clouds. Breeze. Unruffled surface, m ilky w ater.
A fter a  cooler period rise in  tem perature , calm preceded the  experim ent. 
Strong sunshine w ith  floating clouds. Medium then  soft wind. M oderate 
waves then  unruffled surface.
The day  before relatively calm. Sunshine w ith  floating clouds. M oderate 
wind, strong waves.

A t th e  f irs t experim ent w ater tem p era tu re  was 13° C, an d  re tu rn ed  to  
13° C a t  th e  las t one. As th e  m ean tem p era tu re  of th e  lake is 12° C, i t  can be 
said, th a t  th e  h a lf year above th e  m ean tem peratu re  was investigated. This 
year th e  spring came before tim e, th e  sum m er was late. The w ater tem peratu re  
a tta in ed  20° C firs t in  Ju n e . D uring th e  heavy  storm  of 20—24th A ugust 
th e  lake cooled down very  m uch, and  even in  la te r tim es its  tem p era tu re  d id  
n o t rise above 20° C.

L ake B alaton  has a  large surface, thus big waves are easily formed. 
On th e  o ther h an d  th e  lake is shallow, therefore th e  m ud is easily stirred  up  
by  th e  waves. This renders th e  underw ater ligh t conditions extrem ely unstable. 
F or exam ple on th e  10th o f A ugust, th e  Secchi transparency  was 180 cm, 
an d  a t  3 m d ep th  th e  surface illum ination was 20 percent, while on 11th o f 
Ju ly  th e  Secchi transparency  was only 20 cm, an d  a t  1 m d ep th  only 2 percent 
of th e  surface illum ination could be m easured. D a ta  o f o ther days are betw een 
these tw o extrem es. In  general, light conditions o f deeper layers depend more 
on th e  tu rb id ity , i.e. on th e  wind, th a n  on th e  cloud cover.

A ltogether 108 alga species, 5 varieties an d  1 form  were found in  th e  
sam ples, collected from  four d ifferent dep ths a t  13 different days. Their 
d istribu tion  betw een th e  phyla was th e  following: C yanophyta 12, Eugleno- 
p h y ta  9, P y rro p h y ta  6, C hrysophyta 50, C hlorophyta 37.

14



210

F o r easier survey only those 22 species are listed  separately  in  Table I I  
whose biom ass a tta in ed  in  some days 10 mg /m 3. The biom ass o f th e  o ther 
species were sum m ed up, an d  ind icated  in  th e  Table for each phylum . As 
Table I I  shows th e  p lank ton  was dom inated  unequivocally  b y  diatom s till 
th e  m iddle o f Ju ly . In  th is year th ey  were replaced only a t  th is  tim e b y  the  
Ceratium hirundinella stand . Of th e  d iatom s Cyclotella bodanica was the  most 
dom inant. In  th e  f irs t th ree  m onths investigated  th is  single species am ounted 
to  h a lf o f th e  to ta l biom ass o f th e  phy top lank ton . This year Melosira granulata 
becam e num erous only tow ards th e  m iddle o f sum m er.

L ake B alaton  is rich  in benth ic algae, an d  th e  storm  tu rn s  th e  lake 
upside down. The im portance o f benth ic algae in  th e  p lank ton  com pared 
to  th e  euplanktonic forms has been frequen tly  discussed. The present d a ta  
show, th a t  in clear or m oderately  d istu rbed  w ater, i.e. in  m ost cases th e  p lan k 
to n  is dom inated  b y  euplanktonic algae. B enthic elem ents do n o t a tta in  one 
f if th  o f th e  to ta l biomass. On th e  o ther han d  during a  storm  th is ra tio  suddenly 
increases. In  a  heavy  storm  on th e  11th J u ly  th e  biom ass of th e  phy top lank ton  
was doubled b y  th e  benth ic elem ents. Of th e  tychoplanktonic algae th e  largest 
biom ass was given b y  Surirella robusta var. splendida. The biom ass o f Cyano- 
p h y ta , E uglenophyta and  C hlorophyta phy la are inferior.

The vertical d istribu tion  of th e  phytom ass (Table I I I )  was alw ays u n 
even, b u t in  th e  average o f th e  phytom ass values m easured in  th e  d ifferent days 
there  are no differences b y  depths. G enerally ph y to p lan k to n  shows an  even 
vertical d istribu tion .

The p rim ary  production a t  th e  different dep ths (Table IV )  varied  m uch 
from  tim e to  tim e. U sually  th e  m axim al production was a t  1 m, in  clearer 
w a te r a t  2 m  depths. A t 3 m  th e  production  is m uch lower, in  tw o th ird  of 
th e  m easurem ents there  was scarcely any  production a t  all. A t th e  surface 
th e  production  was usually  inh ib ited  b y  th e  excessive light. There are however 
significant deviations from  th is m ost frequen t picture. A t th e  13th o f Ju n e  th e  
whole w ater colum n exhib ited  a  high production. This day  yielded th e  highest 
p roduction p er surface area. The w ater was very  clear, a t  3 m  6 percen t o f th e  
surface illum ination was recovered. In  th e  m ost tran sp a ren t w ater on th e  
10th of A ugust b y  180 cm Secchi transparency  an d  20 percen t illum ination

TA B LE I

Environmental factors

Date IY. IV. V. Y. Y.
5. 18. 2. 16. 31.

W ater tem perature °C 13
'

13 15 i6 19
Total irradiation during exposal cal/cm2 m e 141 227 113 99
Total irradition in the whole day cal/cm2 346 294 519 189 226
Secchi transparency cm 42 45 51 51 55
Illum ination a t  th e  surface K lux 
Illum ination in  the different depths in

— 62.4 66.4 40.5 8.1

percent of the surface illum ination 
25 cm 50.0 64.7 59.5 63.1

100 cm — 23.4 26.5 29.8 14.8
200 cm — 3.9 7.3 8.3 4.2
300 cm — 0.8 1.0 2.6 1.6

“ "
0.9
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a t  3 m  th e  h ig h e r  lev e ls  w ere  in h ib i te d  b y  lig h t ,  a n d  th e  p ro d u c t io n  sh o w e d  
th e  m a x im u m  a t  3 m .

In  storm  the  situation  was reversed. On th e  11th of Ju ly , when the  
illum ination a t  1 m was only 2 percent, already  in th is  layer an d  underneath  
th ere  was no significant production. On th e  o ther hand  trem endous production 
was m easured a t  th e  surface, due to  th e  huge am ount of benth ic algae, b rough t 
up  by  th e  storm  (Table I I ) .

Similar, b u t less extrem e was th e  situation  during a  sto rm  on th e  27th 
of Ju ly . On th is  day  7 percent of th e  surface light p en e tra ted  down 1 m eter 
depth , enabling intensive photosynthesis. A t 2 m w ith 1 percen t illum ination 
th e  production fell to  a very  low level.

F rom  th e  m eans o f th e  13 days (Fig. 1) i t  appears th a t  th e  vertical 
d istribu tion  o f th e  algae is even, b u t th e  sam e biom ass displays quite different 
productions in different depths. A t 2 m th e  insufficiency of light is already  
apparen t, while a t  3 m  only one fo u rth  is produced b y  th e  sam e biom ass 
th a n  a t  1 m. The m eans of th e  different levels are calculated  from  values of 
very  different dispersions. A t 1 an d  2 m  there  is re la tively  less varia tion  in  th e  
production from  one day  to  th e  other. A t th e  surface on th e  o ther han d  th e  p ro 
duction is usually  low owing to  inhibition  b y  th e  excess of light, while in 
storm  it  is extrem ely  increased by  ben th ic  algae. A t 3 m  th e  results show great 
variab ility  because here serious ligh t insufficiency is caused in  tw o th ird s  
o f th e  cases b y  tu rb id ity , on th e  con tra ry  in  clear w ater th e  production  is 
sim ilar to  th a t  o f th e  higher levels. L ight sa tu ra tio n  a t  th e  bo ttom  m ust be 
even rarer.

The production as re la ted  to  surface area (F ig. 2.) is re la tively  even, 
w ith  values varying betw een 83 an d  168 mg C/m2/4 hours. The differences 
betw een th e  values o f th e  different experim ental days are less to  be a ttr ib u te d  
to  seasonal changes, th a n  to  th e  different w eather conditions o f th e  single 
days. Smaller differences, resulting from  changes in p lank ton  constituents, 
tem peratu re  and  w ater chemism are m asked by  th e  effects of th e  fluctua tion  
in  w ater transparency . Only th e  last th ree  m easurem ents indicate th e  au tum nal 
decline of production. The highest values were ob tained  in  th e  clearest w ater 
(13th Ju n e , 27th Ju ly ). In  storm  th e  production re la ted  to  surface area was

VI.
13.

23
250
485

78
70.2

55.6
30.6 
13.9
5.5
2.8

VI.
27.

19
283
538
55
66.4

53.0
26.5

6.3
1.8
0.9

VII.
11 .

22
95

269
20
18.0

40.0
2.0
0.0
0.0
0.0

VII.
27.

23
51

221
28

8.7

59.0
6.9
1.1
0.1
0.0

VIII.
10 .

24
256
550
110
54.5

82.1
48.2
32.1 
19.6
12.1

VIII.
24.

17
164
306

33
42.5

61.4
6.8
1.4
0.3
0.1

IX.
7.

20
199
399
111
46.5

70.8
43.8 
24.0 
12.5

8.3

IX.
28.

14
124
217

41
38.4

57.5
12.5 
2.5 
0.5 
0.3
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T A B L E  I I

The biomass o f the

6. IV. 18. IV. 2. V. 16. V. 31. V.

Cyanophyta 
Microcystis flos-aquae
Aphanizomenon flos-aquae — — — —
O ther species 35 3 33 33 20
Total 35 3 33 33 20
Euglenophyta
Total 45 13 3 21
Pyrrophyta 
Cryptomonas erosa _ 3
Ceratium hirundinella 2 i6 21 26 29
Peridinium  inconspicuum — — — — —
O ther species — — — —
Total 2 16 24 26 29
Chrysophyta 
Chromulina sp . 5 1 113
Amphora ovális 104 37 46 27 20
Cyclotella bodanica 1898 2005 1544 592 1218
Cyclotella ocellata 541 443 200 90 254
Cyclotella quadriiuncta 210 71 111 1 6
Cymatopleura elliptica 32 114 30 19 18
Cymatopleura solea 230 10 12 5 7
Diploneis elliptica — — — — —
Melosira granulata 2 18 — 21 86
Navicula gracilis 6 — — 4 —
Navicula radiosa 114 — 35 — —

Nitzschia acicularis 684 292 51 17 11
Nitzschia amphibia — — — 27 13
Nitzschia hungarica 45 47 62 92 30
Nitzschia sigmoidea 52 14 43 36 19
Surirella robusta 4 — 32 30 73
Surirella turgida 4 1 30 — —

O ther species 133 71 134 28 176
T otal 4064 3123 2330 1242 2044
Chlorophyta 
Closterium aciculare 2 5 22
Oocystis solitaria 39 11 37 20 49
O ther species 54 44 34 21 84
Total 93 57 71 46 155
Sum to ta l of all algae 4239 3199 2471 1350 2269
g/m2 14.8 11.2 8.6 4.7 7.9

low. T he ben th ic  algae b rough t up  b y  th e  waves can b u t p a r tly  com pensate 
for th e  darkness o f deeper regions.

The m ean production  during  th e  four hours an d  th e  s tan d ard  error 
o f th is  m ean were 118 ±  8 mg C/m2. Owing to  th e  low s tan d a rd  error a  20 p e r
cent increase in  th e  following years detec ted  b y  m easurem ents o f sim ilar 
frequency  could be regarded as significant difference. The average length 
o f day  tim e in  th is  half-year is 14 hours. To ex trapo late  th e  production  of 
th e  4 hours o f exposure to  th e  whole day  tim e, it  was m ultip lied  b y  3.5. The 
m ean daily  production  is 413 mg C/m2/day, th e  m axim al production is 588 mg 
C/m2/day . According to  V i n b e r g  (1961) lakes w ith  300—700 mg 0  m axim al 
daily  p roduction  belong to  th e  m esotrophic category. The m axim al daily
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phytoplankton 10е p 3ß

13. VI. 27. VI. 11. VII. 27. VH. 10. VIH. 24. v m . 7. IX. 28. IX.

86 257 3
— — 3 6 32 56 199 7

7 139 119 145 103 17 86 64
7 225 122 151 392 73 288 71

36 87 46 20 34 76 26 8

34 48 43 129 47 1 90 11
138 147 341 1022 840 234 870 54
— 134 — 7 4 2 — —
— 222 38 182 86 19 15 —
172 551 422 1340 977 256 975 65

89 57 46 165 108 56 49 28
9 45 87 33 — 9 — 71

2255 1934 558 335 93 223 — 228
458 384 125 62 10 62 18 29

50 129 — — — — — —
34 25 36 58 — — — 84
2 6 158 29 — — — 24

242 316 1257 310 1 74 _ 4
— 26 284 22 — — — 133

2 15 42 7 _ 7 _ 39
4 5 110 29 6 25 — 81

— 37 226 40 — — — 172
7 2 146 41 — 35 — 32

27 113 1072 786 — — — 45
— 189 229 20 — — — 17

52 171 431 146 52 135 91 239
3231 3454 4807 2083 270 626 158 1418

134 17 5 60 412 160 162 193
140 26 — 54 13 40 44 30

70 108 178 99 69 92 83 20
344 151 183 213 494 292 289 243

3790 4468 5580 3807 2167 1323 1736 1805
13.3 15.6 19.5 13.3 7.6 4.6 6.1 6.3

production of L ake B alaton  falls w ith in  th is range. According to  th e  yearly  
gross production, oligotrophic lakes produce 10—30, m esotrophic lakes 
30 — 70 eutrophic lakes 70 — 200 an d  hypertrophic lakes 200 — 400 g C/m2. 
D uring th e  six m onths investigated  th e  p rim ary  production o f L ake B alaton  
was 0.413 g C/m2 X 183 =  75.6 g C/mz/half-year, i.e. th e  production a tta in ed  
already  th e  yearly  level of eu trophic lakes.

The average biom ass o f th e  phy to p lan k to n  is 10.3 g. The average daily  
production, if  1 g C corresponds to  10 g biom ass was 4.13 g. This m eans th a t  
th e  mass of phy top lank ton  is renew ed in  each 2.5 days. As in  o ther lakes 
th is  value is 2—10 days, (Ge ssn e r , 1959), th e  tu rn o v er tim e of th e  p h y to 
p lank ton  is relatively  short.



T A B L E  I I I

T he biom ass o f the phytop lankton  a t d ifferent depths 10е у 3/100 m l

Depth, cm 6. IV. 18. IV. 2. V. 16. Y. 31. Y. 13. VI. 27. YI. 11. VII. 27. VII. 10. VUE. 24. Y in. 7. IX. 28. IX.

25 344 362 261 169 212 244 460 765 490 129 55 184 214
100 328 296 229 123 235 354 496 620 435 169 103 206 258
200 550 322 134 134 250 449 383 634 391 250 125 151 147
300 434 320 372 131 203 401 455 317 262 273 209 159 120

T A B L E  IV

The production o f the phytop lankton  a t different depths pg СЦОО m l\4 hours

Depth, cm 5. IY. 18. IY. 2. V. 16. Y. 31. V. 13. VI. 27. VI. 11. v n . 27. VII. 10. V III. 24. VIII. 7. IX . 28. IX.

25 3.46 3.35 1.36 3.69 3.99 6.25 1.81 17.53 8.06 1.87 2.53 1.42 3.76
100 6.11 5.99 5.13 4.73 4.66 4.84 3.67 0.60 4.49 2.82 6.02 2.87 3.94
200 4.59 2.58 3.71 3.39 7.50 5.72 5.86 0.38 0.81 4.75 1.05 2.82 1.90
300 0.32 2.43 2.90 0.12 0.83 4.09 1.06 0.42 0.65 7.96 0.28 2.89 0.58
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F ig . 1. The average  b iom ass a n d  p ro d u c tio n  o f th e  p h y to p la n k to n  a t  d iffe ren t d ep th s

F ig . 2. The p rim a ry  p ro d u c tio n  o f th e  p h y to p la n k to n  p e r  u n it  o f  lake  surface

Due to  rap id  tu rnover, the  daily  production is relatively  high as com
p ared  to  th e  biom ass, and  due to  th e  long productive period th e  yearly  p ro 
duction is high as com pared to  th e  daily  production. This w ay it  is possible, 
th a t  b y  re la tively  low phytom ass, th e  daily  production corresponds to  th e  
m esotrophic, th e  yearly  production to  th e  eutrophic level. The n o t too  high 
mass of algae provides more food for o ther organism s th an  in  lakes w ith  a 
slower renewal o f algae, or w ith  sho rter productive period.

The p rim ary  production  in  th is half-year, ex trapo lated  to  th e  whole 
L ake B alaton  was some 453 000 m etric to n  o f planctonic algae. This am ount 
is 22 tim es higher th an  th a t  estim ated  b y  E ntz (1954) from  th e  low phytom ass 
o f th e  1940 s (Tamás, 1955) for th e  whole year.

The question m ay arise, how m uch d id  th e  p roduc tiv ity  of th e  lake 
change since th e  firs t p rim ary  production  m easurem ents in 1961. I t  cannot
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be answ ered in  an  exact m anner, since th ere  are essential differences between 
th e  tw o set o f experim ents. B ö s z ö r m é n y i  e t ah (1962) exposed th e  sam ples 
only a t  1 m  d ep th  for six hours, and  m easured rad ioactiv ity  b y  th e  G e i g e r — 
M ü l l e r  tube. In  th is  experim ent th e  production was m easured a t  four dif
feren t dep ths, th e  exposition tim e was four hours an d  rad ioac tiv ity  was 
m easured by  liquid  scintillation.

In  order to  ob ta in  com parable d a ta  th e  am oun t o f carbon bound b y  100 
ml sam ple in one hour a t  1 m eter d ep th  was calculated. These values were
0.70 and  1.07 /igC/100 m l/h in  1961 and  1973 respectively. P a r t  of th is dif
ference m ay originate in th e  different techniques. Thus b y  all p robab ility  
th e  p ro d u c tiv ity  of th e  ph y to p lan k to n  increased b u t m oderately  in  th e  la s t 
decade.

Summ ary

The biom ass of phy top lank ton , th e  illum ination and  p rim ary  production 
were m easured fo rtn igh tly  a t  four depths.

In  th e  sam ples 108 alga species, 5 varieties an d  1 form  were found. Algae 
were counted b y  U t e r m ö h l  microscope. The biom ass o f each species and  th e  
to ta l p h y top lank ton  were calculated  from  th e  num ber of algae an d  from  
th e  volum e o f individuals. U n til th e  m iddle o f Ju ly  th e  p lank ton  was dom in
a ted  b y  diatom s, th e  largest m ass was form ed b y  Cyclotella bodanica. Cera- 
tiu m  hirundinella becam e th e  dom inating species f irs t in  th e  second h a lf of 
th e  sum m er. The average biom ass was 10.3 g/m2.

T ransparency  is very  unstab le  in  th e  lake, due to  th e  frequen t swirling up  
o f th e  m ud. In  storm  th e  p rim ary  production  stops already  a t  1 m dep th  
because o f light insufficiency while a f te r  a long calm period in  th e  clear w ater 
th e  deepest layer (3 m) exhib ited  th e  highest production.

In  general a t  th e  surface th e  production is inh ib ited  be excessive il
lum ination, th e  m axim um  is found a t  1 or 2 m, an d  a t  3 m  th e  sam e m ass 
o f algae produced four tim es less th a n  a t  1 m, owing to  th e  insufficient light.

The m ean p roduction  and  th e  stan d ard  error o f th e  m ean during th e  
four hours expositions were 118 i  8 mg C/m2.

T he average daily  production  was estim ated  to  be 413 m g C/m2, th e  
p rim ary  production  during th e  half-year to  76 g C/m2.

This p rim ary  production  corresponds to  th a t  of th e  slightly  eutrophic
akes.
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A B A L A TO N  F IT O P L A N K T O N JÁ N A K  E L S Ő D L E G E S  T E R M E L É S E  
1972. Á P R IL IS -S Z E P T E M B E R B E N

H erodek Sándor  és T a m á s Gizella

Összefoglalás
F é l éven  k eresz tü l k é th e te n te  m é r tü k  négy  kü lönböző  m élységben  a  f i to p la n k to n  

tö m eg é t, a  m eg v ilág ítá s t és az elsődleges te rm e lést.
A  m in tá k b a n  108 a lg a fa jt, 5 v á lto z a to t és 1 fo rm á t ta lá ltu n k . A z egyedszám ot 

U te rm ö h l m ódszerével h a tá ro z tu k  m eg. Az egyedszám  és az egyedek  á tlag o s té r fo g a ta  
a la p já n  k is z á m íto ttu k  az egyes fa jok  és az egész fito p la n k to n  b iom asszá já t. Jú liu s  köze-
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péig  a  p la n k to n b a n  a  ko v am o sza to k  u ra lk o d ta k , a  legnagyobb  tö m eg e t a  Cyclotella 
bodanica  képezte . A  C eratium  hirundinella  a  n y á r  m áso d ik  felében  v á lt u ra lkodó  fa jjá . 
A  b iom assza  á tla g a  10,3 g/m 2 vo lt.

A  B a la to n  v izének  á tlá tszó ság a  n ag y o n  vá lto zék o n y  az iszap  g y ak o ri felkeveredése 
m ia t t .  V ih a rb an  m á r  egy  m é te r  m élyen  sincs te rm elés a  fén y h ián y  m ia t t ,  m íg  hosszú  
szélcsend u tá n  a  víz an n y ira  tis z ta  vo lt, ho g y  a  te rm elés m ax im u m a  a  legm élyebb  (3 m ) 
ré teg b en  a la k u lt ki. Á lta lá b a n  a  felszínen fén y g á tlá s  v an , a  te rm elés  m ax im u m a  egy 
k é t  m é te rre  esik, h á ro m  m é te r  m é ly en  ped ig  a  fén y h ián y  m ia t t  u g y an ak k o ra  algatöm eg  
csak  n e g y ed an n y it te rm el, m in t egy  m éte ren .

N égyórás expozíció a la t t  a  te rm elés á tla g a  és az á tla g  s ta n d a rd  h ib á ja  118 8 m g
C /m 2 v o lt. E b b ő l szám ítv a  az á tlag o s  n a p i te rm elés 413 m g  C/m 2, a  fél év  a la t t i  te rm elés 
76 g C/m2 vo lt. A  fél év i te rm elés eléri a  te rm észe tes  e u tró f  ta v a k  sz in tjé t. E z t az a lg a 
tö m eg  gyors, 2,6 n ap o n k én ti m egú ju lása , és a  hosszú  vegetációs p e riódus tesz i lehe tővé
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