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A NEW METHOD — THE ESTABLISHING OF THE DIFFERENCES

BETWEEN THE REAL PRODUCTIVITY AND THE COLONIZATION

RATE OF SESTON AND ALGAL PERIPHYTON ON THE ARTIFICIAL

TEST-SUBSTRATA

MIHAI A. PORUMB

In this paper are methodologically presented, by of parallel ex-

periments, the differences between a long and short period of artificial

test — substrata on the basic of the seston (g m'2

) and algal periphyton

(g m- and cell number) determinations.

In oder to avoid confusion owing to the great diversity in termino-

logy, it is necessary to define the terms used.

The 's c s t о n i s formed by the totality of the organisms situated in

the open water (which attached on the substratum becomes periphy-

ton) and by the mineral and organic particles — abioseseon, trip-
ton (DUSSART, 1966, ANTONES'CU, 1969). The seston

attached becomes sediment, but this term is generally used only for

the bottom of the water basin.

The periphyton includes all the sessile organisms excluding
rooted macrophytes, growing on submerged objects in water (ROLL,
1939 ; YOUNG, 1945

— cf. WETZEL, 1964 ; SMITH, 1974 ; U H-

LMA N N
,

1975). For emphasipe the differences between periphyton of

the test — substrata and the natural conditions, WETZEL (1965) re-

commended in connection with artificial substrata, the term of "col on i-

zation rate".

The productivity is the production divided by the period of

time (T), i.e. rate of -production. For only 24 hours, this productivity re-

presents in the natural substrata (for ex. in the aquatic ecosystems) the

result of the accumulations and interrelationships between the organisms
and abiotic medium, the expression of the competition and succesion of

the organisms for a long period of time. These phenomena do not occur

on the artificial test-substrata submerged in the water for a short time

o!f exposure. In the situation in which the nature becomes more and

more artificial because of the human activity, the artificial conditions
becom more natural. So, it is not possible to exclude the great anthropic
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influences on the natural substratum, especially in a water power re-

servoir newly formed and also hnow the time of exposure necessary to

consider that an artificial substratum has a natural seston (sediment
or algal periphyton.

In this context we can appreciate that in a long exposure of the

artificial substrata, the productivity is nearly with that of the natural

conditions. So, for the long exposure of the artificial substrata we'll use

the term of "Real prod uc tivi t y" and term of "Colonization

rate" will be applied here for a short period of time (two weeks). We

make mention of Bicaz water power reservoir that because of the great

oscillation of the water level (an yearly amplitude of 20—30 m), the

differences between the attached species on the natural substrata of

the shore and on the objects new-submerged in the open water are not,

generally, significant.

In the study of the periphyton and historical development of the

methods of using artificial substrata, initiated by HENTSCHEL,

1915 (cf. WETZEL, 1964), are very important the contributions of

COOKE, 1956 ; В L U M, 1956 ; CASTENHOLZ, 1960 a, 1961 (cf.

WETZEL, 1964,1965) and especially of SLADEС К О V A, 1960,

1979. Also, ROUND. 1964 ; WETZEL, 1964, 1965, 1975 ; WETZEL

1971. In our country, the interesting researches on the algal periphyton
were carried out by OLTEAN, 1968, 1969, 1973 and STOICA. 1972,

1974 (microphytobenthos).

Material and methods

The sampling station is situated on the Potoci gulf of the Bicaz

water power reservoir. This reservoir is placed in the middle part of the

Bistriţa river valley (East Carpathians) (fig. 1), and has maximum 1.23

Fig. 1. The sketch of Bicaz water power reservoir with the sampling point.
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miliard m
:1

; the maximal depth — almost 90 m and maximal length
— 35 km. The filling of this basin begun on 1 July 1960. From the water

quality point of view this basin i's oligomesotrophic.

în the sampling place, on a floating system anchored were attached

different substrata : mets of synthetic fiber with the mesh of 7 mm, poly-

etylene — in strips of 10 cm width also, the isolate synthetic fiber

used. All the test-substrata were provided with a weight at the end. The

length of all substrata was of 10 m. The 'experimentation period was

May — October, 1981. For the determination of the real producti-

vity, the monthly 'sampling was carried out, when parts of lm len-

gth from the artificial substrata from all the 10 horizonts were sectioned.

So, for example, the samples from last month represented the accumula-

tion of seston attached or algal periphyton from all the previous mon-

ths. The colonization rate was recorded in parallel with the de

terminations of the real productivity, in the experiences of two

— weeks from July and September month. The samples were introduced

in bottles and fixed in formalin. In the laboratory, the substrata were

scraped and completed to an established volume with distiled water. Be-

cause of the great concentration of periphyton. a lot of dillution per-

formed (from undilluted to 1:500). For the gravimetric seston determi-

nations, the samples with a definite volume were filtered, at 105
C

C dried

and afterwards weighed. The results of the quantitative determinations

were given in g/m
2

and cell number at the algal periphyton and' in g m 2

at the fixed seston also, the procentual proportion (Vo) w-as presented.

The algal biomass, according to the lists with cell volumes of NAU-

WERC X, 1975 ; WETZEL, 1975 ; DUSSART, 1966 was computed

and completed with the original data.

Results and discussion

The qualitative data

In the algal periphyton on the artificial substrata, a number of 54

taxa was recorded : CYANOPHYTA
— 2 ; BACILLARIOPHYTA — 46 ;

CHRYSOPHYTA
—

2 and CHLOROPHYTA — 4.

Dominants were : Achnanthes minutissima Kütz., Asterionella jor-

mosa
*

Hass., Cyclotella ocellata
*

Pant., Cymbella ajfinis Kütz., С. mi-

crocephala Grun., C. prostrata (Berk.) CL, С ventricosa Kütz, Fragilaria

crotonensis *

Kitt., Synedra acus Kütz.

*

= species typical planctonic

The quantitative aspects

We'll present the results of the nets synthetic fiber colonization be-

cause here the sedimentation was better than on the other materials

tested.
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The seston, presents the great differences between real produc-

tivity and the colonization rate (the exposition of the substratum for two

weeks only) — fig. 2. The greatest quantity of seston was in August and

September months, especialy in the 2 —7 m depths. In July, for all hori-

Fig. 2. The vertical stratification of the attached seston (g m-) on the net sub-

stratum in July—September, 1981.

zonts was aprod uсtiv it у
of 166,783 grams/m2

; also in this month,

the colonization rate was 49,783 g m-. In September : real pro-

ductivity = 434,020 g'm2
; the colonization rate == 5,478 g/m

2
.

The periphyton — is especially composed by algae. Generally,

great densities of algal periphyton was in I—3 m depts —

this is very

important to evaluate the possibilities of using algal biomass. In the

experience of two weeks, a very poor cell density was recorded (С о 1 o-

n : z a t i o n rate); in the same time, the productivity (the colo-

nization for a long period) is great (fig. 3). Also it is observed a very

significant vertical stratification and an increased cell number in June

and July months. The similar situation s to algal periphyton biomass
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(g/m
2
) — fig. 4. The heterogeneous distribution in weight (g7m

2—°/o) of

seston and algal periphyton, also the differences (%) between real pro-

ductivity and colonization rate in the horizonts of deth are presented

in fig. 5.

Growth of the algal periphyton biomass (g/m2
) on the net-substratumFig. 4.

Conclusions

The tests of artificial colonizations for a short period of time, repre-

sent the speed of colonization (of attached seston, periphyton) and the

results of our study attest that this colonization rate cant' be a measure

of the productivity for a long period of time.

The parallel expérimentions with the artificial substrata in diffe-

rent periods of exposition in the water can offer important data on the

ecosystem evolution.

O METODĂ NOUĂ — STABILIREA DIFERENŢEI PRIVIND PRODUCŢIA

REALA ŞI RATA DE COLONIZARE A SESTONULUI ŞI PERIFITONULUI

ALGAL PE UN SUBSTRAT — TEST ARTIFICIAL

Rezumat

în această lucrare sînt prezentate metodologic, prin experimente paralele,

diferenţele dintre o perioadă lungă şi scurtă de expunere de substraturi artificiale,

pe baza determinărilor de seston fixat (g/m 2
) şi perifiton algal (g im 2

şi număr

celular — cel. cm
2
).
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