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The evolution of multicellular life has played a pivotal role in shaping biological diversity.
However, we know surprisingly little about the natural environmental conditions that favour the

formation of multicellular groups. Here we experimentally examine how key environmental

>

factors ( ‘ ‘ and | T ‘ ‘ 7 |) combine to influence multicellular group

formation in 35 wild unicellular green algae strains (19 Chlorophyta species). All environmental
factors induced the formation of multicellular groups (more than four cells), but there was no
evidence this was adaptive, as multicellularity (% cells in groups) was not related to

rate under any condition. Instead, was related to around

single cells and palmelloid formation, a unicellular life-cycle stage where two to four cells are
retained within a mother-cell wall after mitosis. production increased with
levels resulting in more cells being in palmelloids and higher rates of multicellular group

formation. Examining the distribution of 332 algae species across 478 lakes monitored over 55

years, showed that| 7 || 74 | and‘ v | availability also predicted patterns of obligate

multicellularity in nature. Our results highlight that adaptations of organisms to cope with

environmental challenges may be key to understanding evolutionary routes to multicellular life.
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