ACTA HYDROBIOL. | 14 1 1—18 KRAKOW 1972

TERESA BEDNARZ, MIECZYSLAW NOWAK

Selekcja glonow dla potrzeb kultur masowych

The selection of algae for mass culture purposes

Wplynelo 19 stycznia 1971 r.

Abstract — From various natural environments of Poland 950 algae strains
were isolated. They belonged lo the genera Chlorella, Scenedesmus, Ankistrodesmus,
Tetraédron, Coelastrum, Protococcus, Stichococcus, and Chlamydomonas, and were
subsequently subjected to a three-stage selection.

The selection aimed at choosing productive algae strains with a high content of
crude protein in the biomass. 56 productive algae strains were obtained, belonging
to the genera Chlorella, Scenedesmus, and Ankistrodesmus. The content of crude
protein in the biomass of the selected algae strains varied from 43 to 65 per cent.

In the forties of the present century the possibility was considered
of a mass culture of algae as a possible means of production of protein,
carbohydrates, and fat on an economic scale (Burlew ed. 1953). This
concerns especially the genera Chlorella and Scenedesmus, which,
developing under optimum conditions, can give a production of up to
100 tons of dry matter from one hectare annually (Tamiya 1966). On
account of the rich and valuable chemical composition of the cells of some
algae, the investigations carried out tended towards the isolation from
natural conditions and selection, i. e. the choice of the most productive
varieties of algae (Burlew ed. 1953, Kok 1952, Sorokin 1953, 1959,
Lewin ed. 1962, Vladimirova, Semenenko 1962). As can be
seen from publications and other sources of information, studies on the
selection of algae have hitherto been carried out on a rather limited scale.
Investigations of this type were started in Poland in 1961. Productive alga
strains isolated from mnatural Polish localities began to be sought for
Jankowski (1964).

The present work is a continuation of previous investigations. It was
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carried out with the view of choosing productive alga strains with a high
content of crude protein in the biomass.

The authors express their sincere thanks to Professor J. Zurzycki
for his help and advice in the course of this work, and to Professor
K. Starmach for his valuable substantial observations.

Methods of investigations

A selection was made of 950 monocultures of alga strains of the genera
Chlorella, Scenedesmus, Tetraédron, Ankistrodesmus, Chlorococcum,
Protococcus, Coelastrum, Chlamydomonas, and Stichococcus, isolated from
nature from various biological habitats according to the method of
inoculation on agar mineral in Pefri dishes (Jankowski 1964) during
the period from October 1964 to August 1966. The samples were taken
from the terrain of southern Poland, the great majority of them procceding
from warmed drainage, eutrophic or eutrophicated waters and mnatural
hot springs (Table I, fig. 1).

For comparative purposes, cultures of algae were used proceeding from
the Laboratory of Mass Culture of Algae at Trébonia, CSSR (Scenedesmus
quadricauda,), from the Fodder Institute in Moscow, USSR (Chlorella Co
10/25/62), and from the collection of the Institute of Zootechnics at Zator,
PPR (Chlorella 366, Scenedesmus 315).

All strains were kept on a mineral medium L,m -z, solidified with agar
(Jankowski1964) in a refrigerated counter, at a temperature of 8—10°C
and illumination of 200 lux.

The choice of strains was determined by three stages of selection: The
first stage — extensive culfure (preliminary selection). The cultures were
grown in conical Erlenmayer’s flasks of 500 ml capacity, containing 250 ml
of alga suspension. During 24 hours the cultures were shaken on shakers
of the WS — 2 type. The cultivation was carried out during 10 days at an
illumination of 2000 lux/16 hr/day and temperature of 22-—24°C on an
Lym+z medium (Jankowski 1964).

During cultivation the increase in the density of cultures was determined
every other day by means of a Zeiss nephelometer of the 1II/b/4 type. The
initial density was fixed at 0.4 E extinction, which corresponded to about
0.1 g of dry matter (dry weight) per litre.

The initial density, the time of illumination, the culture vessels, and
the volume of cultures were maintained in all stages of selection.

An example of the curve of dependence of extinction on the content
of dry matter for the genus Chlorellea and Scenedesmus is presented in
fig. 2A. In spite of the considerable morphological differences of these
algae, the calibration curves run almost identically. Hence the authors
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Tabela I. Lista szozepbw glondw, wyizolowanyoh z poszczegdlnych stanowisk

List of algae strains isolated from partiocular sampling points

Table I.
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Ryc. 1. Mapka stanowisk. 1) Staw parkowy w Chorzowie, 2) Potok Rawa przed
Sosnowcem, 3) Wody chlodnicze elektrowni w Zabrzu, 4) Osadnik wod przemyslowych
w Makuszowej, pow. Zabrze,-3) Rzeka Wisla przed zbiornikiem zaporowym w Go-
czalkowicach, pow. Pszczyna, 6) Potok Bialka w Bialce Tatrzanskiej, pow. Nowy
Sgez, T) Zakopane, cieple zrédlo na Antaléwcee, 8) Rzeka Dunajec przed zbiornikiem
zaporowym w Roznowie, pow. Nowy Sgcz, 9) Staw parkowy w Balicach, pow. Kra-
kéw, 10) Bajorko w Balicach, pow. Krakéw, 11) Rzeka Rudawa przed Mydlnikami,
pow. Krakéw, 12) Rzeka Wisla w Niepolomicach, 13) Bajorko w Bonarce, pow. Kra-
k6w, 14) Rzeka Wilga, ponizej ujscia Sciekéw Krakowskich Zakladéw Sodowych,
15) Rzeka Wisla przed Sandomierzem, 16) Rzeka San przed ujsciem, 17) Scieki miej-
skie Wroclawia, 18) Rzeka Odra ponizej uj$cia Nysy Klodzkiej, 19) Rzeka Nysa
Klodzka przed ujsciem, 20) Stawy karpiowe w Zatorze, pow. Oswiecim, 21) Rzeka
Skawa w Zatorze, pow. O$wiecim, 22) ,Niebieskie Zrédla” — rezerwat k. Tomaszowa
Mazowieckiego, 23) Aleksandrowice, pow. Krakéw, $cieki z obory, 24) Rzeka Brynica
k. Sosnowca, 25) Rzeka Bialka w Czechowicach, pow. Bielsko, 26) Rzeka Wisla
ponizej Skoczowa, pow. Cieszyn, 27) Rzeka Skawinka ponizej ujscia wéd chlodniczych
elektrowni w Skawinie, pow. Krakéw, 28) Rzeka Dunajec w Tarnowie, 29) Zrédla
i hodowla masowa glonéw w Tyliczu k. Krynicy, pow. Nowy Sacz

Fig. 1. The map of sampling places: 1) The park pond at Chorzéw, 2) Stream Rawa
above Sosnowiec, 3) The cooling waters of the Power Station at Zabrze, 4) The
settler of industrial sewages at Makuszowa, distr. Zabrze, 5) River Vistula above the
Goczalkowice dam-reservoir, distr. Pszczyna, 6) Stream Bialka at Bialka Tatrzanska,
distr. Nowy Targ, 7) Zakopane, the hot springs on Antaléwka, 8) River Dumajec,
above the Roznéw dam-reservoir, distr. Nowy Sacz, 9) The park pond at Balice, distr.
Krakéw, 10) A slough at Balice, distr. Krakéw, 11) River Rudawa, above Mydlniki,
distr. Krakéw, 12) River Vistula, at Niepolomice, 13) A slough at Bonarka, distr,
Krakow, 14) River Wilga below entrance point of wastes of Krakéw Soda Works,
15) River Vistula, above Sandomierz, 16) River San, above its mouth, 17) The
municipal sewages of Wroctaw, 18) River Odra, below the mouth of the River
Nysa Klodzka, 19) River Nysa Klodzka, above its mouth, 20) The carp ponds at
Zator, distr. O§wigeim, 21) River Skawa at Zator, distr. OSwigcim, 22) ,Niebieskie
Zrédla” the reservation near Tomaszéw Mazowiecki, 23) Aleksandrowice, distr. Kra-
koéw, the farm sewages, 24) River Brynica near Sosnowiec, 25) River Bialka, at Cze-
chowice, distr. Bielsko, 26) River Vistula below Skoczéw, distr. Cieszyn, 27) River
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Skawinka below. the entrance point of cooling waters of the Power Station at Skawina,
distr. Krakow, 28) River Dunajec at Tarnow, 29) The springs and the mass culture of
algae at Tylicz near Krynica, distr. Nowy Sacz

4 sucha/lmasa
0 L] 1 ] S T T T T T T 1 L/ g .,
0 02 04 0,6 08 1,0 Dry weight
in gfl

Ryc. 2A. Krzywe zaleznosci ekstyneji od suchej masy glonéw, dla rodzajéow Chlorella
i Scenedesmus; 1. Chlorella, 2. Scenedesmus.
Fig. 2A. The curves of dependences of extinction from dry weight of algae for
genera Chlorella and Scenedesmus; 1. Chlorella, 2. Scenedesmus
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Ryc. 2B. Krzywa wzorcowa przyrostow gestosei kultur
Fig. 2B. Standard curve of the increase in density of cultures
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determined not to plot calibration curves for the particular genera of algae,
referring the increase in density of all cultures to the standard curve
(fig. 2B).

After completing the cultivation of the first stage, the following
measurements were carried out:

a) the percentage of sedimentation of cells in Nessler’s cylinder after
24 hours was determined, i. e. the percentage of cells which in free setting
at a stated time settled in the bottom of the vessel, ;

b) the increase in the biomass of cultures was determined by denoting
the content of dry matter (dry weight) in grams in 1 litre of culture (g/l).

The second stage — intensive culture. The culture was grown in an
illuminator of a temperature of 26—28°C on an Ls m medium (J ank o w-
ski 1964), illumination of 4000 lux, during 6 days. The cultures were
aerated with air enriched with CO, up to 3 per cent in the daytime and
with air alone during the night. The growth of cultures was determined
nephelometrically every other day and after the cultivation had been
completed the dry matter was determined in g/l and the sedimentation
after 24 hours. The culture was grown in two repetitions. Strains, 250 in
number, which attained and exceeded an increase of 1.2 g/l of dry matter
were chosen for the third stage of selection.

The third stage of selection. To characterize the strains with regard to
the thermal and illumination requirements the culture was grown in three
variants, the previous parameters, such as the medium, aeration, and
duration of the cultivation being maintained:

a) thermoilluminostat — temp. 36—38°C, illumination 4000 lux
b) cold incubator — temp. 13—15°C, illumination 4000 lux
c¢) illuminator — temp. 26—28°C, illumination 15000 lux

and d) control culture, in an illuminator with illumination of 4000 lux
and temperature of 26—27°C.

After the cultivation had been completed the increase in biomass in
g/1 of dry matter was determined, as well as the sedimentation in Nessler’s
cylinders, after 24 hours. The thermal and illumination characteristics had
the purpose of isolating the cold-, thermo-, and photophilous strains. The
biomass obtained was subsequently subjected to a chemical analysis for
crude protein using Kiejdahl’s method. Strains containing less than
40 per cent of crude protein were disregarded.

The strains finally chosen, 56 in number, were included in the collection
of the Institute of Zootechnics and denoted with successive symbols from
number 654 upwards,
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Results

Table II and fig. 3 show the results of 10-days’ extensive culture of
950 alga strains. 77 strains, chiefly of the genus Chlorella and Scenedes-
'mus, representing 8.1 per cent of all investigated strains, did not attain
the minimum increase in biomass amounting to 0.1 g/l of dry matter.

Tebela II. Czestotliwoéé wystepowania szczepdw glondw w rdéinych przedziaXach przyrostu biomasy.
po 10 dniach hodowli ekstensywnej, wyraZoneJ suchg masy w g/l

Table II. Frequenocy of algae strains in varlous intervals ofbbiomass growth,after 10 day=z
extensive cultivation, expressed in dry weight g/l

Sucha masa
Rodzaj &/1 0.1 |01 [02]0,3|0,4[05]|0,6]0,7[ 0,8 [50,8[%8em
Genus Dry weight Total
g/1

Chlorella 37 10 61 130 80 25 2 2 1 348
Scenedesmus -31 9-1 36 95 116 83 20 5 1 1 397
Ankistrodesmus 1 4 26 25 5 1 62
Tetraedron 1 2 1 4
Coelastrunm * k1 2 6 5 5 2 1 22
Gloeooystis 1 1
Protococcus 1 1 2
Radiococous 1 1
Chlorococcum 1 1, 2
Trlbonema 1 2 3
Ulothrix 1 1 2
Stichocooocus <) 4 6 1 2 1 17
Hormidium 1 1
Chlamydomonas 1 1 2
Oedogonium 1 1
Chlorophyceae non det. 2 6 18 20 19 15 5 85

Ogbétem - Total 77 38 157 278 | 230 127 31 9 1 2 950

These strains were disregarded. The remaining 873 strains passed to the
second stage of selection. 54 per cent attained an increase equalling
0.3—0.4 g/l of dry matter. Some cultures of algae necrotized immediately
after inoculation or after 3 to 5 days of cultivation. This phenomenon was
preceded by a sudden loss of the green colouring of the culture and a fall
in extinction, noted during the nephelometric measurement.

In the second stage of selection the growth of strains was much more
rapid. Already after two or at the latest after four days the strains attained
such an increase in biomass as was obtained in the end in cultures grown
extensively (fig. 4). Strains necrotizing during the first stage of selection
began to grow quite well under conditions of intensive cultivation. How-
ever, after two to four days a phenomenon identical to that previously
observed was seen. The authors did not succeed in explaining the causes
bringing about the necrosis of these cultures.

The increase in the biomass of cultures varied within a fairly wide
range — from 0.1 to values exceeding 2 g/l of dry matter (Table III).
80.3 per cent of strains attained an increase in biomass ‘ranging from
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Fig. 3. The frequency of occurrence of algae strains in different intervals of biomass
growths, expressed in dry weight g/l; 1. extensive culture, 2. intensive culture
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Ryc. 4. Nefelometryczne krzywe wzrostu glonéw; 1. hodowla intensywna, 2. hodowla
ekstensywna
I"ig. 4. Nephelometric curves of growth of algae; 1. intensive culture, 2. extensive
culture

0.8 to 1.0, 1.0 to 1.2, and 1.2 to 1.4 g/l of dry matter. The value of 1.4 g/l
of dry matter was exceeded by 17.9 per cent of strains. The others did
not attain 0.8 g/l of biomass growth (Table III, fig. 3). Two hundred and
fifty strains, representing 28.8 per cent of strains cultivated under intensive
conditions, attained and exceeded 1.2 g/l of biomass growth expressed in
dry matter. These strains were assigned for the third stage of selection.
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The greatest increase in biomass among them, exceeding 1.8 g/l of dry
matter, was attained by 15 strains, 8 of which were of the genus Chlorella
and 7 of the genus Scenedesmus.

In the third stage of selection the dependence of biomass growth on
temperature and illumination was investigated. It was found that the
majority of strains increase well in volume at all temperatures applied.
The frequency of occurrence of alga strains within various ranges of dry
matter was different for each temperature, varying within fairly wide
limits (Table IV, fig. 5). It was only at a temperature of 27°C that all
algae attained a growth ranging from 1 to 2.2 g/l of dry matter, which
would indicate that this is the optimum temperature. The investigated alga
strains can therefore be assigned .to the group of mesophilous strains.

No typically cold-loving strain was found. Neither was any decrease in
biomass growth moted at 15000 lux; on the contrary, all strains attained
the greatest increase in biomass at this illumination. In contradistinction
to the results obtained by Jankow ski (1964), at a temperature of 37°C,
a smaller growth of algae was observed as a rule than at a temperature
of 27°C. Only one strain, Scenedesmus acutus No 1608, isolated as
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Rye. 5. Czestotliwo$é wystepowania szczepéow glonéw w réznych przedzialach suchej
masy w g/l; 1. hodowla w 14°C przy 4000 lux o§wietlenia, 2. hodowla w 27°C przy
4000 lux o$wietlenia, 3. hodowla w 37°C przy 4000 lux o$wietlenia, 4. hodowla w 27°C
przy 15000 lux o$wietlenia
Fig. 5. The frequency of algae strains in different intervals of biomass growth
expressed in dry weight g/1; 1. culture in 14°C by 4000 lux lighting, 2. culture in 27°C
by 4000 lux lighting, 3. culture in 37°C by 4000 lux lighting, 4. culture in 27°C by
15000 lux lighting
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a pollution of mass cultivation of Chlorella at Tylicz in 1966, showed
a distinctly greater biomass growth at a temnerature of 37° (fig. 6C). Thus,
the final choice of alga strgins was made on the basis of the increase in
biomass of algae, obtained from a culture grown at a temperature of 27°C.
The exceeding by the strains of 1.3 g/l of dry matter was regarded as the
criterion of this choice.

For another culture grown with the view of obtaining the biomass
essential to chemical analyses and a control of growth, 63 alga strains
were chosen, including 26 of the genus Chlorella, 34 of Scenedesmus, and
3 of Ankistrodesmus. The culture was grown at an illumination of 7500 lux
and a temperature of 27°C. The content of protein in the biomass of the
investigated algae varied from 35 to 64 per cent; only 7 strains, 6 of the
genus Chlorella and 1 of Scenedesmus, did not exceed 40 per cent of the
crude protein content in the biomass. These strains, as low protein, were
disregarded.

The lowest content of protein was noted in Chlorella — 35 per cent
— and the highest in Scenedesmus — 64.41 per cent. Ankistrodesmus also
showed a high content of protein — 56—58.52 per cent. Taken as a whole,

Chlorella contained less protein than Scenedesmus and Ankistrodesmus
(Table VI).

Tabela V. Sedymentacja szozepéw glonéw hodowanych w réinych warunkeoh,
Po 24 godz., wyratona w proventach

Table V. Sedimentation of algas strains after 24 h, oultivated in various
oonditions, oxpr'ould in percentage

§°2;;g.318::ﬁ:§n A heiecteniy 14% | 27% 37% 27%

Tem! 000 4000 4000 15000
Cobes SR e train MNasa Ligkviy SRR el || R |8 g
662 Chlorella sp. 50 60 60 60
669 - - 90 100 100 100
704 - - 60 60 60 50
M4 - - 40 50 50 40
817 = = 40 40 40 40
911 - - 60 60 70 60
948 - - 60 T0 80 80
1066 - = 70 T0 80 80
1324 == 80 80 90 90
1606 - = 30 30 30 40
756 Soenedesmus moutus Meyen 90 - 90 90 90
772 - quadrioauda (Turp.) Bréb. 40 50 50 40
79z - aoutus Meyen 70 80 80 80
824 - spinosus Chod. 40 50 50 40
1018 - brevispina (G.M.Smith) Chod. 80 90 90 90
1057 - quadriosuda (Turp.) Bréb. 100 100 100 100
1082 ~ obtusiusculus Chod. 90 90 90 90
1403 - dispar Bréb. " 90 90 90 90
1408 - - 100 100 100 100
1420 - arouatus Lemm. 90 90 90 90
1608 - aoutus Meyen 80 80 90 90
811 Ankistrodesmus braunii Brunth. 80 80 80 90
975 - minutissimus Korsohik. 60 60 70 70
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Tabela V1 ZamartosC¢ procentows blalka ogbélnego a wyselekejonowanych
szozepbw glondw

Table VI. Crude proteins in biomass of selected algae strains,
expressed in percentage

Symbol szozepu Procent blazka Symbol szczepu Procent biaZka
Number of strain | Percentage of Number qf strain| Peroentage of
protein protein

662 46,56 824 54,72
667 53,04 927 52,15
669 53,22 943 45,15
704 51,69 986 48,06
T4 43,53 1018 49,76
726 50,72 1041 57,45
806 48,90 1051 64,41
817 ~49,28 1057 56,78
& 820 50,37 & 1061 54,35
826 55,09 - 1070 53,69
911 45,28 1082 54,44
948 54,01 2 1097 52,30
= 1055 49,62 E 1112 49,94
1066 50,37 2 1213 52,69
1083 49,34 1222 57,34
1322 48,58 1264 53,27
1422 51,69 1304 49,54
1604 45,12 1328 46,36
1606 43,62 1361 57,38
1607 48,75 1374 53,06
i e e = 1403 51,17
a 679 45,39 1408 48,58
. 732 52,7 1420 52,38
2 756 51,75 1421 49,32
758 52,72 1608 45,06

E 769 48,56 R e ]
& 772 51,44 2§ 811 56, 41
@ 779 49,44 éi@ . 978 58,52
792 50,23 B8 1193 68,35

As compared with the investigated strains, the control strains showed
a similar or smaller increase in biomass. The content of protein in their
biomass also varied within the average limits (fig. 6).

The sedimentation expressed in percentage and determined in all stages
of selection after 24 hours, proved to be a fairly stable feature for the
particular alga strains and was not dependent on the culture conditions.
Table V presents the results of settlement (sedimentation) for some algae,
obtained for the last stage of selection.

56 alga strains were finally chosen, belonging to 3 genera: Chlorella -—
20 strains, Scenedesmus — 33 strains, and Ankistrodesmus — 3 strains.

The content of crude protein in the selected strains ranged from 43 to
64 per cent of dry matter (Table VII, fig. 6E). These strains were included
in the collection of productive alga strains of the Institute of Zootechnics
at Zator.
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Rye. 6. Sucha masa glonow, uzyskana po 6 dniach hodowli w: A. 14°C, 4000 lux,

B. 27°C, 4000 lux, C. 37°C, 4000 lux, D. 27°C, 15 000 lux, na diagramie zaznaczono pro-

cent sedymentacji komérek po 24 godz., E. zawarto$¢ bialka ogélnego w procentach,
Szczepy kontrolne zaznaczono na diagramach silniejszym obrysem
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Discussion

Comparative investigations on the yield of algae of the genera Chlorella
- and Scenedesmus from various collections were carried out in Holland
(K ok 1952). It was found that in the majority of algae the greatest increase
in biomass was obtained in thermoilluminators at a temperature of 30°C.
The results of Jankowski’s (1964) and of the authors’ investigations
also showed that the maximum increase in biomass of algae was obtained
at a temperature of 25—30°C.

Sorokin (1953, 1959) obtained by way of selection a thermophilous
variety of alga Chlorella whose optimum development occurred at
a temperature of about 40°C. As a result of investigations carried out
by Janko ws ki (1964) and by the present authors, several thermophilous
alga strains were distinguished, but their temperature optimum was slightly
lower, amounting to about 37°C.

Unlike Jank o ws ki (1964), the authors found no typically cold-loving
alga strain. Neither did they observe any decrease in the biomass growth
at 15000 lux; on the contrary, all strains showed the greatest biomass
growth at this illumination.

The percentage content of crude protein in alga strains selected by the
authors was slightly higher than in those selected in 1964. In contra-
distinction to the results obtained by Jankowski (1964), algae of the
genus Chlorella showed a lower mean content of crude protein than algae
of the genus Scenedesmus. Also the increase in biomass of the selected
algae was higher than that reported in Jankowskis (1964) work for
algae obtained by means of selection in the years 1961—1964. This, how-
ever, could be due to the aeration of alga cultures during the night, while
those grown by Jankowski were not aerated at that time. The fact
that alga strains of the genus Chlorella and Scenedesmus included in the
selective works being the subject of the present study, for comparative
purposes, showed a greater biomass growth than those reported by J an-
kowski (1964), seems to corroborate this opinion.

The selective material of the two parts comprised about 1600 alga
strains belonging to various genera of the class Chlorophyceae. In spite
of the initially considerable systematic differentiation, in the final effect
algae belonging to only three genera: Chlorella, Scenedesmus, and Anki-
strodesmus were regarded as useful for mass culture purposes. This points
to the particular predisposition of these groups of algae to the above-
-mentioned purposes. Authors engaged in a. similar subject matter also
came to the same conclusion.

< .

Fig. 6. Dry weight of algae, after 6 days cultivation in: A. 14°C, 4000 lux, B. 27°C,

4000 lux, C. 37°C, 4000 lux, D. 27°C, 15000 lux; in the diagram is marked the

sedimentation of cells alter 24 h, E. contents of crude protein expressed in percentage.
The control sirains are marked in the diagrams by a stronger outline
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Tabela VII. Lista wyselokojonowanyoh szozepbw glondw, z umzglednieniem
daty 1 miejsoa izolacji

Table VII. 1List of seleocted algae strains, with regard to date and plaoce
of izolation

Symbol Nuner Data wyizo-
Rodzaj 1 gatunek szczepu |stanowiska | lowania
Genus and species Number of|Number of |The date of
strains |sampling ‘isolation
point
1 2 3 4
Chlorella sp, 662 2) 15.V.1964
- 667 23 15.V.1964
- - 669 23 15.V.1964
= 704 1 16.X.1964
= - T4 24 16.X.1964
- - 726 2 | 16.X.1964
=5 807 27 21.X.1964
- - 817 15 21.X.196%4
== 820 15 21.X.1964
= 826 16 26.X.1964
-- 911 4 11.XII1.1964
=R 948 1 30.X1II.1964
- - 1055 21 15.XI1.1964
- - 1066 22 13.XI1.1964
. - 1083 3 27.11.1965
= - 1322 115) 20.V.1965
— 1424 21 9.VI.1965
1604 29 lato . 1966
s - 1606 29 lato 1966
- X 1607 29 2ato 51966
Soenedesmus acutus Heyen 732 3 17.X.1964
e 756 5 17.X.1964
e 769 9 21.X.1964
~hes 792 12 21.X.1965
= 927 5 12.XI.1964
- - 1041 19 4.XIX.1964
- - 1051 21 15.X11.1964
- - 1061 21 15.X11.1964
- - 1070 15 4.X11.1964
- 1112 1 18.11.1965
< - 1113 19 17.111.1965
- 1222 1 28.V.1965
-- - 1304 12 20.V.1965
- - 1328 13 20.V.1965
= = 1361 17 8.VI.1965
e 1421 21 9.VI.1965
— - 1608 29 lato 1966
-~ armatus Chod. 758 S 17.X.1964
- arouatus Lemn. 1420 21 9.VI.1965
- brevispina (G.M.8mith) Chod. 1018 18 4.X11.1964
e 1374 18 8.VI.1965
- dispar Bréb. 1403 19 8.V1.1965
- - 1408 19 8.VI.1965
~ eoornis (Ralfs) Chod. 779 9 21.X.1964
- obtusiusoulus Chod. 1082 3 27.11.1965
< - 1264 6 28.V.1965
- quadrioauda (Turp.) Bréb. 679 13 15.V.1964
- T72 9 21.X.1964
= 943 1 30.XI.1964
- - 1057 21 15.XI1.1964
-- 1097 6 20.1I. 1965
- spinosus Chod. 824 20 28.X.1964
- wisoonsinensis Chod. 986 1" 30.XII.1964
Ankistrodesmus braunii Brunth. 811 27 21.X.1965
- minutissimus Korschik. 1193 17 17.111.1965
- 975 10 30.XT1.1964
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STRESZCZENIE

W okresie od pazdziernika 1964 do sierpnia 1966 r. wyizolowano z réznych siedlisk
naturalnych (rye. 1, tabela I) 950 szczepéw glonéw, nalezgcych do rodzajéw Chlorella,
Scenedesmus, Ankistrodesmus, Tetraédron, Coelastrum, Protococcus, Stichococcus
i Chlamydomonas. Wyizolowane i pr-zechowy\x;ane na agarze mineralnym (Janko w-
ski 1964) monokultury glonéw poddano tréjetapowej selekeji, majacej na celu wybor
produktiywnych szczepéw glonéw o duzej zawartosci bialka ogélnego w biomasie.

W pierwszym etapie selekecji przebiegajacej w. warunkach ekstensywnych wy-
brano 873 szczepy glonéw (tabela II), za kryterium przyjeto podwojenie masy wyjs-
ciowe] szczepow po zakonezeniu hodowli. Podczas hodowli dokonywano kontroli przy-
rostow przy pomocy nefelomefru (ryc. 4) i przyrosty biomasy kultur odnoszono do
krzywej zaleznos$ci ekstynkeji od suchej masy glonéw (rye. 2a).

W drugim etapie selekcji hodowano glony w warunkach intensywnych, kontro-
lujge przyrosty biomasy kultur nefelometrycznie (ryc. 4). Za kryterium wyboru przy-
jeto 13-krotne zwigkszenie biomasy kultur na koncu hodowli (tabela III, ryec. 3).

Do trzeciego etapu selekcji, majacej na celu ustalenie wymogéw cieplnych i $wietl-
nych, zakwalifikowano 28,8% szczepéw hodowanych w warunkach intensywnych.
Okazalo sieg, ze wiekszo$¢ szczepdw przyrasta dobrze we wszystkich stosowanych
temperaturach i oSwietleniu oraz ze biomasa koricowa kultur waha sie w do$é szero-
kich granicach (tabela IV, ryc. 5). Najmniejsze wahania w przyrostach biomasy
szczepow wystepowaly przy temperaturze 27°C, co wskazuje na mezofilno$é bada-
nych szczepow.

Do analiz na zawarto$é bialka wybrano 63 szczepy majlepiej przyrastajace w wa-
runkach hodowli trzeciego etapu selekeji. Zawarto§é bialka ogdélnego w biomasie
szczepow wahala sie¢ w granicach 35—64%, przy czym tylko 7 szezepéw mialo mniej
niz 40% bialka. Szczepy te, jako niskobialkowe, odrzucono (labela VI). Tabela VII
podaje liste wyselekcjonowanych szezepéw glonéw, scharakteryzowanych pod wzgle-
dem zawartodci bialka ogélnego w biomasie jak i wymogéw termicznych (ryc. 6).

Podczas wszystkich etapéw selekeji kontrolowano sedymentacje komoérek u po-
szezegblnych szczepow glondéw, wyrazong w procentach po 24 godzinach. Okazalo sie,
ze jest to cecha do$é stala i nie zalezna od warunkéw hodowli (tabela V).

Wigczone do hodowli selekeyjnej cztery szczepy kontrolne, pochodzace z Insty-
tutu Paszowego w Moskwie, ZSRR — szczep Chlorella, symbol Chl. CO 10/25/62,
Laboratorium Masowej Hodowli Glonéw w Tiebonii, CSRS — szczep Scenedesmus,
symbol Sc q, i kolekcji Instytutu Zootechniki w Zatorze, PRL — dwa szczepy:
Chlorella, symbol Chl. 366 i Scenedesmus, symbol Sc. 315, wykazaly zblizone lub
mniejsze przyrosty biomasy, co pozwala ma pozytywna ocene szczepéw uzyskanych
droga selekecji w 1968 r.

Wyselekcjonowane szczepy glonéw wlgcezono do kolekeji Instytutu Zootechniki
W Zatorze.
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