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The pronounced differences between Lake Balaton, Koros Backwater 
Reservoir and the two fish ponds represented a series with different degrees 
of eutrophication which was markedly higher in the fish ponds. This appears 
to be due to the heterotrophic potential (Vmax), rapid turnover rate and 
/ or type of fertil!zersaflP}ied.

The examination of ecological parameters was needed to assess the 
interpretation of our data on the heterotrophic activity. Correlations were 
also calculated for physio-chemical and biological paramet~rs in the different 
water bodies examined. As shown in Figure 0), the correlations between 
the measured parameters (P < 0.05) indicate that, the water temperature 
wa~ negatively correlated with oxygen and positively correlated with total 
bacteria, seston and net uptake of glycine. It is known that, bacteria is 
positively related to seston content and that heterotrophic uptake is highly 
influenced by water temperature. The influence of phytoplankton primary 
productivity on the oxygen level is clear from the positive correlation 
between oxygen concentration and pH. Degradation of organic matter 
seems also to affect oxygen concentration. This is clear from the negative 
correlation between oxygen and ammonia. Phosphate which may be released 
through degradation of organic phosphorus, is also negatively correlated 
with oxygen. Chlorophyll-a is weakly correlated with net uptake of glycine 
which may support the assumption that the heterotrophic uptake of organic 
molecules is due to both bacteria and phytoplankton, but the uptake of 
phytoplankton is smaller than bacterial uptake (Wright and Hobbie, 1966). 

Dissolved free amino acids (DFAA) are positively correlated with dissolved 
" phosphate and negatively with nitrate, while they are postively correlated 

with net uptake of glycine and methionine which indicate bacterial utilization 
of dissolved free amino acids. The negative correlation between DFAA 
and nitrate may be due to the assimilation of the latter one by phytoplankton. 
When the organisms decompose as a result of oxidative bacterial action, 
they release nitrate and phosphate. The dissolved phosphate is correlated 
with ammonia, nitrite and uptake of both glycine and methionine, also 
it is correlated with Vmax/bacterium. This correlR.tion coincides with 
the phytoplankton blooms which consume big fractions of nitrate and 
phosphate. A weak correlation was also recorded between ammonia and 
nitrite. The correlation between nitrite and nitrate may be at least partially 
due to the effect of nitrification. It is not surprising that the dissolved 
organic nitrogen (DON) is not correlated with the other parameters due 
to the greater influence of allochthonous organic matter. and the different 
parameters. 

For glycine the relationship between gross uptake and chlorophyll-a showed 
an intermediate correlation, P < 0.02 (r= 0.5742). While, the Vmax with 
bacterial numbers was weak, P < 0.05 (r = 0.4124). Also, Vmax/bacterium 
correlated with chlorophyll-a and percent of respiration with temperature 
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Fig. (1)
 
Diagram demonstrating the relationship of the physico­


chemical and biological parameters estimated for
 
29 samples.
 

a- Strong correlation (r from 0.50 to 0.70).
 
b- Weak correlation (r from 0.37 to 0.49).
 

c- Negative correlation -------.
 

accompanied by increased amount of assimilation', Goulder (1980), mentioned 
that there was a significant correlation between the total number of bacteria 
and Vmax• , 

The gross rate of methionine showed a strong correlation with temperature 
and an intermediate one with bacterial number with P < 0.001 (r = 0.6787) 
and P < 0.02 (r =0.5034) respectively (Figure 3). The high temperat.ure 
led to high Vmax values. Allen (1969), stated that Vmax in an eutr~phic 
lake was correlated with both total bacteria and temperature. The 
relationshiop between tem(>eratiure and Vmax/bacterium was weakly 
correlated, P < 0.1' (r = 0.3783), while, the higher degree of correlation ..was obtaine9 between temperature and percent respiration, P < 0.001 (r 
= 0.6788). The relationship between temperature and microbial activity 
cannot be assumed to be causal but indirect (Bolter, 1982). 







Lysine showed a strong correlation between gross Vmax and temperature, 
P < 0.001 (r = 0.801), while temperature was weakly significant with 
Vmax/bacterium and percent respiration, P < 0.05 (r = 0.5529) and P < 
0.01 (r = 0.4762) respectively (Figure 4). Also, there was a relatively 
strong correlation between Vmax/ bacterium and chlorophyll-a, P < 0.05 
(r = 0.6664). At the River Hull sites, Vmax/bactel'ium was significantly 
correlated with water temperature (Goulder, 1979). 
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Significant correlation of tryptophan was recorded for temperature and
 
incorporated Vmax, P < 0.02 (r =0.6339) as shown in Figure (5). On the
 
other hand the bacterial number with incorporated Vmax and the temperature
 
with Vmaxl bacterium were in weaker correlation, P <0.1 (r =0.4973).
 

There was significant correlations for phenylalanine between chlorophyll­

a and gross Vmax and also between temperature and Vmaxi bactterium,
 
P <0.05 (1' = 0.7076) and P <0.1 (r = 0.5822) respectively (Figure 6).
 

For glutamic acid the correlation between chlorophyll-a and gross Vmaxi
 
bacterium was relatively weak, P < 0.1 (r = 0.6215) as shown in Figure
 
(n .. 

The correlation of protein hydrolystate was found to be stronger between
 
temperature and gross Vmax' P < 0.01 (r =0.9172), while, the chlorophyll­

a was in weaker correlation with Vmax and Vmaxi bacterium, P < 0.05
 
(r = 0.9500). Also, the water temperature was weakly correlated with
 
Vmaxl bacterium, P <0.1 (r =0.7293) (Figure 8).
 

Results of the present investigation indicate that with waterYmax 
temperature showed no correlation for the uptake of glycine, phenylalanine 
and glut:JP.i<~ acid, but had a strong one for methionine, lysine and protein 
hydrolytJ_~~~. Chlorophylla concentration - was generally characterised by 
a high VtUue of 220.48 ug dm-3 in Koros backwater Reservoir as compared 
with the other aquatic bodies. The absence of correlation between Ymax 
and chlorophyll-a for the major amino acids may be related to the less 
competition of. phytoplankton for these components. However, the 
correlation coefficient between Vmaxi bacterium with chlorophyll-a was 
still significant for the major amino acids. Similarly, Ferguson and Palumbo 
(1979) found a correlation between chlorophyll-a and bacterial number. 
Spencer (1978) recorded also a significant correlation between chlorophyll­
a and microbial adenosine triphosphate (ATP). The ',bsence of correlatio"~ 

between bacterial number and the gross Vmp _~ for some amino acid:; is 
related to the nature of bacterial communities which are not uniformly 
active and they may differ in their physiological state. 

In the eutrophic system stUdied, the bacterioplankton was active in 
assimIlation of dissolved free amino acids all the year round. However, 
such activities differed within the different seasons due to temperature 
variations (El-Sarraf, 1983). This is particularly true in the fish pond supplied 
with organic manure. Wide variations were also found in the correlations 
between Ymax and the other parameters. This -conclusion agrees with the 
results of Morite et al (1977), Goulder (1980) and Bolter at al (1981). Morgan: 
and Kalff (l972fCound excellent positive correlation between Ymax and, 
bacterial number, while Francisco (1970) found no clear correlation between'· 
Vmax and temperature in a stratified reservoir. Bolter and Dawson (J982),' ",' 
mentioned that no direct correlation could be established betw~.J .. 
occurrence of dissolved organic matter and activity of hetero ' : ; 
organisms. 
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