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Spirogyra africana (Fritsch) Czurda is a ubiquitous filamentous green alga that grows naturally in Andalusian farm ponds. 
Research on this macroalga has reported several biotechnological applications, emphasizing its value for biofuel production. 
However, culture media for growth of this species have not yet been tested for long-term experiments and stock maintenance.  
Here we test the three most common culture media cited in the literature for Spirogyra growth, i.e. HSCHU#10, sD11 and 
pond water, in a 10-week laboratory experiment. We compared growth rates, percentages of live filaments and number of 
rhizoids per filament of S. africana cultured in each medium. The effect of filament sterilization to obtain monoalgal cultures, 
i.e. chlorination, was also tested on its growth. After 10 weeks, S. africana grew in HSCHU#10, whilst FPW and sD11 showed 
poorer results. Filament chlorination prior to inoculation showed a positive effect on growth, especially several weeks after 
algal inoculation. Rhizoid genesis seemed to be dependent on additional external factors, but responded to chlorination 
positively. We recommend the use of HSCHU#10 and the surface decontamination of filamentous algae with chlorine for 
Spirogyra cultures, especially for long-term experiments and stock maintenance. 
Keywords. Ponds, culture media, algae, Chlorophyceae, seaweed culture, growth rate, chlorination. 

Culture de Spirogyra africana provenant d’étangs d’irrigation en vue d’expériences à long terme et de la maintenance 
des stocks de culture. Spirogyra africana (Fritsch) Czurda est une algue verte filamenteuse ubiquiste qui pousse naturellement 
dans les étangs d’irrigation en Andalousie. La recherche sur cette macroalgue a révélé plusieurs applications biotechnologiques, 
notamment sa valeur pour la production de biocarburant. Cependant, les milieux de culture n’ont pas été encore normalisés. 
C’est pourquoi nous avons testé les trois milieux les plus couramment cités dans la littérature pour la croissance du genre 
Spirogyra, c’est-à-dire HSCHU#10, sD11 et l’eau de l’étang, lors d’une expérience de laboratoire de 10 semaines. Nous avons 
comparé les taux de croissance, les pourcentages de filaments vivants et le nombre de rhizoïdes par filament de S. africana 
cultivée dans chaque milieu. L’effet de la stérilisation pour obtenir des cultures monoalgales, suivie par la chlorination, a 
également été testé sur sa croissance. Après 10 semaines, S. africana a grandi dans HSCHU#10, tandis que l’eau de l’étang 
et sD11 ont montré des résultats plus médiocres. La chlorination des filaments avant l’inoculation a montré un effet positif 
sur la croissance, en particulier pendant plusieurs semaines après l’inoculation des algues. La genèse des rhizoïdes semblait 
dépendre d’autres facteurs externes, mais a répondu à la chlorination de façon positive. Nous recommandons l’utilisation 
de HSCHU#10 et la décontamination de surface des algues filamenteuses avec du chlore pour les cultures de Spirogyra, en 
particulier pour les expériences à long terme et le maintien des stocks de culture. 
Mots-clés. Étang, milieu de culture, algae, Chlorophyceae, culture d’algues marines, taux de croissance, chlorination.

1. INTRODUCTION

Spirogyra africana (Fritsch) Czurda is a common 
filamentous macroalga found in freshwater 
habitats (Lee, 2008) that is worldwide distributed 
(Kadlubowska, 1984; Kim et al., 2004). Since it 

usually forms free-floating masses that anchor to the 
substratum (Kadlubowska, 1984; Lee, 2008), it may 
cause problems in certain human activities, such as 
pumping impairment for drip irrigation in farm ponds 
(Bonachela et al., 2013; Juan et al., 2012) or hampering 
traditional fishing in lakes (Onyema et al., 2009). In the 
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case of Andalusian farm ponds, S. africana is one of the 
most common growing macroalgae, which may forms 
monoalgal mats during spring months (I. Gallego, 
unpubl. data). 

The genus Spirogyra has recently drawn attention 
to researchers due to its various biotechnological and 
industrial applications, mostly based on its sorption 
properties. Spirogyra filaments remove heavy metals 
(Romera et al., 2007; Singh et al., 2007; Kaonga et al., 
2008; Pribyl et al., 2008) and other toxic compounds 
from effluents (Aleissa et al., 2004; Çelekli et al., 
2009); as well as they produce allelochemicals 
inhibiting microalgal growth (Zakaria, 2002; Trochine 
et al., 2011), implying important consequences for 
the management of aquatic ecosystems. Antiviral 
and antihelmintic properties have also been reported 
(Muller-Feuga et al., 2003; Pultz et al., 2004). More 
recently, Spirogyra biomass has been shown to be 
an efficient energy source for biofuel (Hossain et al., 
2008; Eshaq et al., 2010; John et al., 2011).

Both stock maintenance and growth of algal species 
are essential for their use in biotechnology. Therefore, 
the search of the most suitable culture media and ease 
of laboratory culture are relevant topics. Regarding 
genus Spirogyra, culture techniques were first 
reported early in the 20th century (see Kadlubowska, 
1984 and references herein). Mainly three culture 
media have proved successful for Spirogyra growth 
under laboratory conditions in short-term culture: 
sD11 (Graham et al., 1995), Half-Strength CHU#10 
(Nalewajko et al., 1989), and Artificial Pond Water 
(Inoue et al., 2002). However, their suitability for long-
term experiments has not been tested so far, neither 
contrasting experiments on different culturing media 
have not been carried out under the same environmental 
conditions (e.g. irradiance, temperature).

One of the most widely used media for Spirogyra 
cultures nowadays is water from the source ecosystem, 
e.g. Townsend et al. (2008), sometimes replaced by 
Artificial Pond Water (Inoue et al., 2002; Ikegaya et al., 
2004; Yoshida et al., 2009). sD11 culture medium has 
also proved suitable for Spirogyra culturing (Nalewajko 
et al., 1989). It is derived from D11 medium, originally 
used for Cladophora Kützing (1843) and slightly 
modified for Spirogyra (Graham et al., 1995; O’Neal 
et al., 1995). Half-Strength CHU#10, henceforth 
HSCHU#10, has been widely used for a variety of 
green alga, including Spirogyra spp. (Saygideger, 
1996).

The presence of epibionts in Spirogyra in vitro 
cultures is one of the major problems in testing filaments 
growth, despite the continuous mucilage secretion from 
Spirogyra cell walls (Simons et al., 1990; Wöber et al., 
2007). Among the several techniques used to remove 
epibionts from macroalgae, chlorination – an oxidant 
sterilization of filaments with a sodium hypochlorite 

solution – has been successful for epiphytic algae in 
seawater (Pang et al., 2007) and is commonly used for 
obtaining axenic cultures, e.g. García-Jiménez et al. 
(1999). To our knowledge, no evidence has been found 
for its use in Spirogyra cultures.

Rhizoid production has also been included as a 
parameter for quantifying filament growth and survival, 
since rhizoids fix the filaments to the substratum and 
hence facilitate algal survival. Several factors have 
been reported as drivers of rhizoid genesis, such as 
substratum properties (Ikegaya et al., 2008) or the 
lowering of extracellular Ca2+ concentration (Inoue 
et al., 2002; Yamada et al., 2003). Release of single 
cells resulting from filament-severing (Inoue et al., 
2002; Ikegaya et al., 2008) has also been reported as a 
triggering factor.

In the present study, we measured growth rate, 
percentage of live filaments and rhizoid production of 
Spirogyra africana filaments over 10 weeks in three 
commonly-used culture media – sD11, HSCHU#10 
and Filtered Pond Water (FPW) i.e. water from the 
source pond where the filaments were gathered – with 
the aim of culturing Spirogyra africana for long-
term maintenance, thus facilitating biotechnological 
applications and stock maintenance. Additionally, we 
tested the effect of sterilization with NaClO (henceforth 
chlorination) as a procedure for assuring monoalgal 
cultures.

2. MATERIALS AND METHODS

2.1. Sample collection and laboratory analyses

Filaments were collected from a small agricultural 
pond measuring 20 x 18 x 1.75 m (L x W x D), located 
in Almería, SE Spain. As the filaments were anchored 
onto the substratum, a rake was used to collect them. 
Samples were rinsed in pond water to remove sediment 
and immediately taken to the laboratory. For the 
preparation and chemical analysis of FPW, 10 l water 
were taken with a centrifugal electric pump from the 
bottom of the pond, where Spirogyra filaments were 
growing.

2.2. Laboratory experiment

The influence of culture media type and chlorination 
on Spirogyra africana growth and rhizoid production 
were investigated in a laboratory experiment with a 
3 x 2 factorial design, with culture media and filament 
chlorination as independent factors. Four replicates per 
treatment were performed, with a total of 24 culture 
flasks.

Three different culture media were analyzed: sD11, 
HSCHU#10 and FPW (pond water filtered through a 
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0.22 μm pore Millipore filter). sD11 and HSCHU#10 
were prepared following Graham et al. (1995) and 
Nalewajko et al. (1989), respectively.

Chemical analyses were performed for FPW 
nutrient content, as follows: sodium (Na+), potassium 
(K+), magnesium (Mg2+) and calcium (Ca2+) were 
analyzed by atomic absorption spectrometry (APHA, 
2005). CO3

2- and HCO3
- contents were obtained from 

alkalinity measurements, being determined by standard 
titration (Wetzel et al., 2000). Chloride (Cl-) was 
measured using the iodometric method (APHA, 2005), 
nitrate (NO3

-) was determined by the sodium salicylate 
method (Monteiro et al., 2003), and phosphate (PO4

-3) 
by ascorbic acid reduction (APHA, 2005). The pH of 
the culture media was measured with a pH-electrode 
(CRISON HA405) on experimental day 1. In the 
case of the two synthetic media, the pH was adjusted 
and controlled weekly with HEPES according to the 
requirements for each medium.

For the factorial experiment, 48 samples of 0.150 ± 
0.001 g (mean ± SD) fresh weight of S. africana were 
weighed with an analytical balance (ADA 120L, Adam 
Equipment). The filaments had been previously rinsed 
with distilled water and cut into 2-cm pieces. Excess 
water was removed with blotting paper. Twenty-four 
samples were inoculated inside 75 cm2 T-Flasks (vent 
cap), filled with 100 ml of culture medium and used 
for the experiment. The remaining 24 samples were 
dried at 60 ºC for 24 h and then weighed to obtain 
dry weight. To check if all the inoculated samples 
contained the same fraction of water, a correlation 
between dry and fresh weight was made to ensure that 
the fresh weight of S. africana was an accurate proxy 
of the dry weight, since fresh weight was necessary to 
calculate the growth rate.

In order to analyze the influence of chlorination on 
S. africana growth, 12 replicates were submerged for 
10 s in a solution of sodium hypochlorite containing 
1.25‰ active chlorine and subsequently rinsed three 
times with distilled water prior to their inoculation. 
Different times and chlorine concentrations were 
previously tested to prevent cell damage (data not 
shown). However, both chlorine concentration and 
submersion time were too low to cause turgor pressure 
(Iwata et al., 2001). As controls, filaments of the 
remaining 12 replicates were rinsed with distilled 
water three times and inoculated into the T-Flasks. 

Spirogyra growth is promoted by relative high 
temperatures, ranging 20-25 ºC (O’Neal et al., 1995; 
Berry et al., 2000), so a culture chamber (Medilow-M, 
JP Selecta) was set at 22 ± 1 ºC. Despite Andalusian 
ponds are shallow and irradiance levels are considerable 
high in this region (Casas et al., 2011; Bonachela et al., 
2013), irradiance in the bottom of natural ponds often 
is < 100 μE.m-2.s1, because S. africana mats can be 
shaded by other macroalgae or even phytoplankton 

(M. Juan-Cazorla, unpubl. data). Indeed, previous 
experiments on several Spirogyra morphotypes 
(including those with similar width to S. africana) 
showed no significant differences in their growth 
rate when irradiances ranged from 60-900 μE.m-2.s1, 
although net photosynthesis increased with the lower 
irradiances (Berry et al., 2000). Thus, we selected an 
irradiance of 50 ± 10 μE.m-2.s1, using a Biospherical 
QSL-100 irradiance meter. The flasks were placed 
horizontally and parallel to the irradiation flux, in a 
culture chamber set at a 14:10 h L:D cycle. Two cool 
white fluorescent lamps (30 W) were used for lighting. 
Fifty percent of the volume of the media in the flasks 
was replaced weekly to minimize nutrient depletion. 
The medium was extracted with a sterile pipette to 
avoid loss of material. The experiment lasted for 
10 weeks.

The following equation was used to calculate the 
specific growth rate (μ) for each replicate, according to 
O’Neal et al. (1995):

For this purpose, the fresh weight of each replicate 
was measured before its inoculation and after harvest. 
Mats of dead filaments (not coloured) were removed 
with forceps before weighing.

Since the calculation of filament growth rate only 
considers the initial and final weights and requires 
manipulation, which could negatively affect their 
growth and/or survival, we included other variables, 
such as the percentage of live filaments and rhizoid 
production. The former was calculated by dividing 
the number of live filaments by the total amount 
of filaments. These were considered dead when 
chloroplasts were observed damaged (non-helical) or 
absent. The number of rhizoids per live filament was 
counted as well. For each replicate both parameters 
were taken weekly under the inverted microscope from 
10 random fields prior to the replacement of culture 
media. The quantification of live filaments and rhizoids 
was carried out directly using an inverted microscope 
at x10 magnification (MOTIC AE31).

2.3. Statistical analyses

Prior to the statistical analyses, variables were 
normalized by logarithmic transformation or by 
arcsine-square-root transformation in the case of the 
percentage of live filaments.

A two-factor ANOVA was performed to analyze 
the effects of culture media and chlorination on 
S. africana growth rate. Repeated measures ANOVA 
were used to analyze the effect of the chlorination 
and culture media on the percentage of live filaments 

μ (d-1) =[ln (final fresh weight) - ln (initial fresh weight)].
 	 	 (days of incubation)
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and number of rhizoids per filament. When ANOVAs 
showed significant differences between groups (culture 
media, chlorination conditions), Tukey’s HSD post-
hoc tests were used. All analyses were performed with 
STATISTICA 7.1 software (Statsoft Inc., 2005).

3. RESULTS

3.1. Effect of culture media on S. africana growth 
rate

The three culture media showed substantial differences 
in nutrient composition (Table 1). HSCHU#10 and 
sD11 contained N:P molar ratios that varied from a 
P-impoverished FPW medium to a N-depleted ratio 
in sD11, whereas HSCHU#10 showed an N:P ratio 
nearest to the optimal Redfield ratio for phytoplankton, 
namely 16:1.

At the end of the experiment, S. africana only 
showed a positive growth rate in HSCHU#10 
(Figure 1). All replicates in sD11 and FPW showed 
negative growth rates. The two-factor ANOVA test 
showed significant differences in S. africana growth 
rate between culture media (F = 429.784; P < 0.001), 
between chlorination treatments (F = 152.025; 
P < 0.001) and in the interaction of both factors 
(F = 53.315; P < 0.001).

3.2. Effect of culture media on live filaments

The type of culture media also affected the percentage 
of live filaments (ANOVA F = 150.093; P < 0.001), 
with HSCHU#10 proving to be the highest and FPW 
the lowest (Figure 2). Furthermore, the effect of culture 
media and time was significant (ANOVA F = 53.452; 
P < 0.001), since HSCHU#10 showed asymptotic 
values around 90% of the initial value after 10 weeks 
and both sD11 and FPW showed percentages close to 
40% at the end of the experiment. Chlorination had 
no effect on the percentage of live filaments (ANOVA 
F = 2.665; P > 0.05) but the interaction of time and 
chlorination showed a positive effect (ANOVA 
F = 19.019; P < 0.001).

3.3. Effect of culture media on rhizoid production

Rhizoid genesis was observed from the first week after 
inoculation (Figure 3). The percentage of rhizoids per 
live filament was affected by the type of culture media 
used (ANOVA F = 4.044; P < 0.05). Tukey’s HSD 
post hoc test showed that sD11 was the medium with 

Table 1. Nutrient concentration (mg.l-1), N:P molar ratio 
and pH of the three culture media tested to determine 
its effect on growth, filament survival and rhizoid 
development of Spirogyra africana — Concentration des 
éléments nutritifs (mg.l-1), rapport molaire N:P et ph des 
trois milieux de culture testés pour déterminer son effet sur 
la croissance, la survie des filaments et le développement 
des rhizomes de Spirogyra africana.
Parameter Medium

HSCHU#10 sD11 FPW
Ca2+ 4.89 16.98 221.52
Mg2+ 1.23   9.86 130.07
Fe3+ 0.14   1.00 n.m.
K+ 0.56 41.54   30.02
Na+ 4.52 13.84 330.55
Cl- 0.09   7.13 472.75
NO3- 7.56 26.26     1.27
PO4

3- 1.36 81.78     0.001
HCO3

- + CO3
2- 5.66 21.43   48.3

N:P molar 8.5:1 1:2 1088:1
pH 7.3   7.1     8.4

n.m. = not measured value — valeur non mesurée.

Figure  1. Growth rate (expressed as d-1) of Spirogyra 
africana in three culture media tested, in non-chlorinated 
(a) and chlorinated samples (b) — Taux de croissance (par 
jour) de Spirogyra africana dans trois milieux de culture 
testés, dans des échantillons non chlorés (a) et chlorés (b).

Bars denote standard error — Les barres indiquent l’erreur 
standard; *** P < 0.001: two-way ANOVA — ANOVA à deux 
facteurs.
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the lowest number of rhizoids per filament (P < 0.05), 
whereas both HSCHU#10 and FPW showed no 
significant differences (P > 0.05). Chlorination 
increased rhizoid production (ANOVA F = 23.956; 
P < 0.001). However, the interaction of medium and 
chlorination was not statistically significant (F = 1.731; 
P > 0.05).

4. DISCUSSION

4.1. Suitability of the culture media

Our results show that HSCHU#10 is the most 
suitable of the three assayed media for S. africana 
culture, since both growth rate and percentage of live 

Figure 2. Percentage of live filaments of Spirogyra africana in HSCHU#10, sD11 and FPW culture media, in non-chlorinated 
(a) and chlorinated samples(b) during 10 weeks — Pourcentage de filaments vivants de Spirogyra africana dans les milieux de 
culture HSCHU#10, sD11 et FPW, dans des échantillons non chlorés (a) et chlorés (b) durant 10 semaines.

Mean values of the four replicates are shown — Les valeurs moyennes des quatre répétitions sont indiquées; Bars indicate standard 
error — Les barres indiquent l’erreur standard.

Figure 3. Evolution of rhizoid production (number of rhizoids per filament) in HSCHU#10, sD11, FPW, in non-chlorinated 
(a) and chlorinated samples (b) during 10 weeks — Évolution de la production de rhizoïdes (nombre de rhizoïdes par filament) 
dans HSCHU#10, sD11, FPW, dans des échantillons non chlorés (a) et chlorés (b) pendant 10 semaines. 

Mean values of the four replicates are shown — Les valeurs moyennes des quatre répétitions sont indiquées; Bars indicate standard 
error — Les barres indiquent l’erreur standard.
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filaments were higher in this medium compared to the 
others. This can be explained by the difference in the 
nutrient composition of the three culture media tested, 
particularly their contrasting N:P molar ratios, since 
both are essential macronutrients for algal primary 
production (Sterner et al., 2002; Klausmeier et al., 
2004). In the field, a high growth of the Spirogyra 
fluviatilis Hilse complex was reported after fertilizing 
with a molar ratio N:P = 10:1 (Townsend et al., 2008). 
This approaches the HSCHU#10 of our experiments 
(N:P = 8.5:1) and both are relatively close to the optimal 
Redfield ratio of 16:1 proposed for phytoplankton 
(Klausmeier et al., 2004). However, the N:P supply 
ratios of FPW and sD11 significantly deviated from 
the ratio both Redfield ratio and the ratio proposed by 
Townsend et al. (2008), pointing respectively to a case 
of P- and N- impoverished media.

Spirogyra africana mats grew in the pond with 
apparently no nutrient limitations during the 10 weeks 
of our experiment (I. Gallego, unpubl. data) while FPW 
showed the poorest result. It is likely that the sediment 
was an important P source for this benthic alga in the 
natural system (Townsend et al., 2008). The extremely 
low-P FPW probably resulted in a severe nutrient 
depletion in our experiment, where the pond sediment 
was not included.

Contrary to our expectations, S. africana filaments 
did not grow in sD11 and the percentage of live 
filaments was relatively low. The specific sD11 medium 
has been reported as a successful medium to grow 
Spirogyra spp. in vitro cultures (Graham et al., 1995; 
O’Neal et al., 1995; Berry et al., 2000). However, we 
obtained poorer results with this medium compared 
to HSCHU#10, a medium commonly used on a wide 
range of algae (Saygideger, 1996). Our experimental 
conditions were similar to those used previously with 
Spirogyra spp. growing in sD11, i.e. temperature, 
irradiance and a weekly medium replacement. 
However, our experiment lasted for 10 weeks and half 
the medium was replaced weekly, whilst previous ones 
lasted only for 2-3 weeks (O’Neal et al., 1995; Berry 
et al., 2000) and media were entirely replenished every 
7-10 days (Berry et al., 2000). The effect of N depletion 
on S. africana growth became evident several weeks 
after inoculation in sD11, while filaments in short-term 
cultures could thrive for a while on cellular N reserves. 
Our results show that despite the reportedly good 
results of the specific sD11 medium for S. africana 
cultures, filament growth for long-term cultures is not 
guaranteed.

Indeed, mat cohesiveness was studied by Berry 
et al. (2000) as an indicator of filament decline that 
depends on irradiance. A higher filament entanglement 
was observed in our sD11 replicates than in FPW and 
HSCHU#10 (data not shown), despite all our replicates 
were exposed to the same irradiation. We suggest that 

cohesiveness may be also dependent on the medium 
nutrient content as well, although further study is 
required in this area. 

Since there is a lack of studies on irradiance and/
or temperature using other culture media apart from 
sD11, we can only suggest that the observed mat 
cohesiveness and the low-N composition of sD11 may 
be detrimental for S. africana survival. 

The conditions for avoiding nutrient depletion 
in our experiment (weekly replacement of half the 
medium) were clearly insufficient in sD11 and FPW, 
but seemed to be adequate in HSCHU#10. Indeed, the 
effect of mat cohesiveness may interact with nutrient 
composition and nutrient depletion. Thus, long-term 
cultures can be performed in HSCHU#10 with less 
laboratory manipulation and effort, so we recommend 
this medium for long-term experiments or for the 
maintenance of stock cultures of S. africana. 

Effectiveness of chlorination on S. africana growth. 
Chlorination had a positive effect on filaments growth, 
while the effect of chlorination on the percentage of 
live filaments was only significant when interacted with 
time. Chlorine is reported as a traditional sterilizing 
agent for removing epibionts from macroalgae 
(García-Jiménez et al., 1999; Pang et al., 2007) and free 
chlorine also inactivates bacteria and cyanoprokariota 
(Daly et al., 2007; Amiri et al., 2010). The elimination 
of these nutrient competitors by chlorination probably 
favored Spirogyra growth. In spite of this apparently 
positive effect, sodium hypochlorite can react with 
polysaccharides present in the mucilaginous sheath 
of the Zygnemataceae (Cheli et al., 1989) and even 
damage the cell walls. Thus, the higher mortality 
observed in chlorinated samples at the beginning of 
the experiment could be attributed to this treatment. 
However, at the end of the experiment, this likely 
damage might be counteracted by the elimination of 
competitors.

4.2. Rhizoid genesis in S. africana

Our results on rhizoid production are not as clear as 
those on growth and percentage of live filaments. 
The N:P ratio does not seem to be involved in rhizoid 
production, since both HSCHU#10 and FPW showed 
similar results. A low extracellular Ca2+ concentration 
and release of single cells have also been reported as 
triggering factors of rhizoid formation (Nalewajko 
et al., 1989; Ikegaya et al., 2004). Nonetheless, the 
lowest concentration of Ca2+ occurred in HSCHU#10, 
which showed high rhizoid formation, while single 
cells released from filaments were observed in both 
sD11 and FPW (I. Gallego, unpubl. data), which 
paradoxically showed different results. We suggest 
that other unidentified factors, not described in the 
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literature so far, may be involved in the process of 
rhizoid genesis. However, chlorination increased 
rhizoid genesis, supporting our previous results on the 
positive effect of chlorine sterilization on Spirogyra 
filaments.

5. CONCLUSION

The search of the most suitable culture media for 
stock maintenance and optimal growth of S. africana 
is essential for its subsequent use in biotechnology. 
For this purpose, we tested the suitability of the three 
culture media most commonly used for S. africana 
growth.

Half-Strength CHU#10 was the most suitable of the 
media assayed for S. africana growth and it seems to 
be appropriate for long-term experiments. The widely 
used sD11 specifically modified for Spirogyra showed 
poorer results.

Filament chlorination prior to experiment 
inoculation showed a positive effect on S. africana 
growth and rhizoid production.

We recommend the use of both Half-Strength 
CHU#10 and surface decontamination of filamentous 
algae with NaClO for Spirogyra cultures. Thus, longer-
term cultures can be performed with less laboratory 
manipulation and effort.

Abbreviations 

HSCHU#10: Half-Strength CHU#10
FPW: Filtered Pond Water
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