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RESUMEN

Nostoc punctiforme es una cianobacteria filamentosa diazotréfica de importancia ecoldgica y
biotecnoldgica en ecosistemas altoandinos. El presente estudio evalué la caracterizacién morfolégica
y los efectos interactivos de la temperatura y la intensidad de luz sobre la produccién de biomasa vy la
tasa de crecimiento relativa (TCR) de N. punctiforme recolectada en la laguna Utotoqucha (4427 m
s.n.m., Peru). Se aplicd un disefo factorial 3 x 3 con tres temperaturas (11, 16 y 22 °C) y tres
intensidades de luz (40, 108 y 175 umol m=2s7") durante 42 dias de cultivo (n = 27). Morfoldgicamente,
predominaron colonias esféricas de color marrdn oscuro y textura gelatinosa, observandose células
vegetativas, heterocistos y hormogonios. La biomasa fue significativamente influenciada por la
temperatura (p < 0,05), alcanzando la mayor acumulacién sostenida a 16 °C, particularmente a 108 y
175 pmol m=2 s7. A 22 °C se registraron valores elevados de TCR en etapas iniciales, pero sin
incremento sostenido de biomasa, lo que sugiere posibles efectos de estrés térmico. El modelo de
superficie de respuesta mostré un ajuste moderado (R?= 33,41 %) donde la temperatura mostré mayor
influencia relativa. Los resultados evidencian que temperaturas moderadas optimizan la produccién

neta de biomasa, aportando criterios para el cultivo controlado con fines biotecnoldgicos.

Palabras clave: intensidad luminosa, temperatura del agua, crecimiento, cianobacterias, acuicultura.
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ABSTRACT

Nostoc punctiforme is a filamentous diazotrophic cyanobacterium of ecological and biotechnological
relevance in high-Andean ecosystems. The present study evaluated the morphological characterization
and the interactive effects of temperature and light intensity on biomass production and relative
growth rate (RGR) of N. punctiforme collected from Utotoqucha Lagoon (4427 m a.s.l., Peru). A3 x 3
factorial design was implemented, testing three temperatures (11, 16, and 22 °C) and three light
intensities (40, 108, and 175 umol m=2 s™") over a 42-day cultivation period (n = 27). Morphologically,
predominantly spherical colonies with dark brown pigmentation and a gelatinous texture were
observed, along with vegetative cells, heterocysts, and hormogonia. Biomass production was
significantly influenced by temperature (p < 0.05), with the highest sustained accumulation recorded
at 16 °C, particularly under 108 and 175 umol m=2 s7'. At 22 °C, elevated RGR values were detected
during early growth stages; however, these did not translate into sustained biomass increases,
suggesting potential thermal stress effects. The response surface model showed a moderate fit (R? =
33.41%), with temperature exhibiting the greatest relative influence. Overall, the results indicate that
moderate temperatures optimize net biomass production, providing experimental criteria for

controlled cultivation aimed at biotechnological applications.

Keywords: light intensity, water temperature, growth, cyanobacteria, aquaculture.
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