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Chemical composition of the Rotifer (Brachionus plicatilis, Muller)
fed on Brachiomonas sp. and Eunotia sp.

M. CARIC, B. SKARAMUCA and J. SANKO-NIJRE
Biological Institute, P.O. Box 39, Dubrovnik (Yugoslavia}

As a live food, rotifer (Brachionus plicatilis Muller} is well-suited to
the purpose of rearing the larvae of most marine fish, due to its appropriate size,
rapid production rate and capability to be fed on a variety of live unicellular algse
or baker’s yeast. Nutritional quality of the rotifer is very important in the
survival of fish larvae (Howell, 1877). This study aims at investigating the
nutritional effects of phytoplankton monocultures Brachiomonas sp. and Eunotia sp.,
which were isclated in Biological Institute in Dubrovnik, on the chemical composition
of the rotifer. The rotifer’s samples were taken at exponential, stationary and death
pbases in order to determine water, ash, total lipids, proteins and carbohydrates
contents. '

Algae were cultured in the pastewrized natural sea-water enriched with
nutrient and in their late exponential phase of growth, the rotifer was added. The
rotifers were separated on 53 m aperture naylon mesh. In the samples the moisture
were determined by drying at 60° C and ash content by ashing at 800° C
(Lovergrove,1966). Lipids were extracted with a chloroformmethanol mixture and
estimated by the sulphophospho-vanillin method (Barmes and Blackstock,1973). To the
lipid free pellets TCA was added. In supernatant total carbohydrates determinations
were done using a phenol sulfuric acid method reported by Kochert (1878). In
precipitate protein was assayed as described by Bradford (1876). Three experimental
series were performed.

Table I shows the values of water, ash, lipids, carbohydrates and proteins
content in rotifers fed on the green algae Brachiomonas sp. and the diatoms Eunotia
sp. at exponential, stationary and death phases. In the both samples water content
reached its lowest value at the stationary phase of growth. Ash levels were highest
at the death phase, probably due to a decline in organic matter. Its highest value
was found in Eunotia sp.-fed rotifer and probably was- copsistent with siliceous
nature of cell walls of diatoms. Lipids and carbohydrates were observed to decline
fram:the exponential to the' death phases. Protein levels increased - at the stationary
phase and reached the highest value in Runotia spi-fed rotifers. At the last growth
phase a marked and fast decline in lipids, carbohydrates and proteins was observed
along with an increase in ash and water contents. The above results indicate that the
rotifer should be maintained at the late exnonential phase when it was observed to be
most suitable to the feeding purposes.

In our further research rotifers at the late exponential phase of growth
fed on Brachiomonas gp. .and Bunotia sp. should be used as a diet for fish larvae. The
chemical composition and-the survival rate of fish larvae would be observed.

TABLE I: Moisture (Xwet weight), ash, lipid, carbohydrat, protein (%¥dry weight),
Growthcycle: I-exponential, II-stationary and III-death phases.
Means at the same phase of growth followed by different superscripts are
significantly different (P<0,05, Student’s t-test)
Inoculum on Day O contained 89,7% moisture, 6,9% ash, 12,4% lipid, 2,1%
carbohydrat and 38,4% protein.
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Heterotrophic Plankton dynamics in the stratified water column in
the Gulf of Trieste (Northern Adriatic)
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Marine Biological Station, Institute of Bioclogy, JLA 65, 66330 Piran {Yugoslavia)

The classical view of planktonic food chain changed with the realization that becter foplenkton is @ major pathway
in the flux of organic material and energy in pelegic marine ecosystems. Nanoflagellates ere important bacterivores,
and sppear to be regulated through predation by larger protazos ( Wikner & Hegstrdm, 1988). Repid
remineralization of organic matter channeled through bacterioplankton and the prozoan predator-prey chain can cause
the release of nutrients.

The field population dynamics based on abundances of bacterioplankton and those orgenisms presumed to be their
predators was followed in the coastal waters of the Gulf of Trieste during summer in 1988 and 1989. Stendard methods
were used for collection of the samples. Epifluorescence microscopy was used to count bacteria and nanofiagellates in
formalin preserved and stained samples, and live cyanobacteria in green excitation light. Bacterial production was
measured by the incorporation of 3H-thymidine ( Fuhrmen & Azam,1982). Microzoopiankton (¢ 200 um) wes
enumerated in formalin preserved samples, using @ Wild inverted microscope. The quantitative counts of net
2c0plankton ( 10 Standard net, 200 um mesh size) were made on aliquots of the formalin sample.

A seasonal study showed the dominance of autotrophic cyanobacteria, and an increase of heterotrophic bacterial
biomass and production during the pericd of stratification (Fig.1-A,B). The biomasses of heterotrophic bacteria end
cyanobacteria were high in July and August, with abundances of 9.1- 14.0%108 cells 1"'and 2.6-5.6%107 cells 11,
respectively. A peak of bacterial productiﬁn up o 5.4% 104 cells I"1 h~! was observed in August.

A bloom of ton and pil ton ped in late July-August presumably due to low abundance of
main predators, and direct micraobial utilization of the fraction ungrazed by higher levels. The seasonal dynamics of
protozea and metazoa (Fig.1-C,D) support this presumption. After & peak of 1.4 *106 cells 1!, flagellate number
decreased through the summer, while abundance of ciliates incressed at the end of August, which coincided with
bacterioplankton sharp decrease. Total microzooplankton abundance varied from 56 to 669 ind./1, with the dominance
of aligotrichous ciliates such as Aloricates ( Strambizium and 7antonis ) and the tintinnid Aeliastomels subulate .
Other tintinnids ( £wtmtinnous spp., T s 3pp., Dicty {asp., Favelle ehrenbergi, Stencssmelie spp., end
Steenstrypiells) were encountered rarely with low abundance.

Copepods with dominant neritic species { Acartis clous, Clausacalanus spp., Clenocalsnus venus, Perécoianys
sp., Zemara lengicornrs, Centrapsges typicus, Orthona spp., Oneass spp.) were not important n the stretified pelagic
system and showed clear peaks of abundance in May and October. On the contrery, cledocsrans { dominent specles
Penilig avirostris) showed a large pulse of abundance in August, and similar seasonal pattern has been observed slso
for Appendicularia ( dominant species Qikapieurs divice and O longiceuds).

Bacteria and cyanobacteria are actively consumed and metabolized by @ varisty of micrograzers depending on
individual feeding capability and efficiency. Similar trophic interaction and the role of predators in regensration of
nutrients in the pelagic food web have been observed also in other environments (Rassoulzadsgen & Sheidon, 1986;
Wikner & Hagstrom, 1988).

212 A g
E B & o BACTERIA(No.t1081°1)
Q a
& 4 HH g [ Bact prod. (o #10%1-1h -1
—.r Oe=
2 b3
g 3 B 3 e
; 3
8 T O CYANO. (No.#10717T)
% ! ! § » FLAG. (No.#10817Y)
b
¢ 42
<
g 300 g
= =
S 150 2 2 ¢ cLATA ()
S u AFFED. (N1
<
)
60
15 g
g 10 w0 g
g 3w coproDA (Me.T)
3 s 20 o CLADOCERA (No.1™1)
B 'y
305 13:6 57 257 24.8 69 279 810

Fig. 1. Seasonal dynamics of bacterioplankton (A,B), microzooplankton and net zooplankton (C,D)in
the Gulf of Trieste in the stratified water column during summer 1989,
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