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Most comprehensive study to date reveals
evolutionary history of citrus

April 14 2015

Citrus fruits—delectable oranges, lemons, limes, kumquats and
grapefruits—are among the most important commercially cultivated
fruit trees in the world, yet little is known of the origin of the citrus
species and the history of its domestication.

Now, Joaquin Dopazo et al, in a new publication in the journal Molecular
Biology and Evolution, have performed the largest and most detailed
genomic analysis on 30 species of Citrus, representing 34 citrus
genotypes, and used chloroplast genomic data to reconstruct its
evolutionary history.

Overall, the results confirm a monophyletic origin—a single common
ancestor, that gave rise to all citrus fruit. Another result from the study
was the remarkable level of heteroplasmy, or hybridization seen, an
event that the authors showed occurred frequently in Citrus evolution.

The Citrus evolutionary tree is made of three main branches: the
citron/Australian species, the pummelo/micrantha and the
papeda/mandarins. The Citrus ancestors were generated in a succession
of speciation events occurring between 7.5-6.3 Mya, followed by a
second radiation (5.0-3.7 Mya) that separated citrons from Australian
species, and finally, Micrantha from Pummelos and Papedas from
mandarins. Further radiation of Fortunella, sour and sweet oranges,
lemons, and mandarins took place later (1.5-0.2 Mya).

On a finer scale, the group also identified 6 genes that may be general
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hotspots of natural genetic variation in Citrus. Advantageous mutations
for adaptation were detected in 4 of these genes, matK, ndhF, ycf1 and
ccsA. In particular, matK and ndhF were thought to help the Australian
varieties adapt to hotter and drier climates while ccsA represents the
emergence of mandarins.

"This new phylogeny based on chloroplast genomes provides an accurate
description of the evolution of the genus citrus and clears up years of
ambiguities derived from previous proposals based on one or a few
nuclear or chloroplast genes," said Dopazo.
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