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Bitter gourd from Africa expanded to Southeast Asia
and was domesticated there: A new insight

from parallel studies

Susanne S. Renner®!

Matsumura et al. (1) report a chromosome-level genome
assembly of Momordica charantia, an important vegeta-
ble and medicinal plant in the family Cucurbitaceae, and
then use resequencing to infer the divergence between
wild samples with “[var.] muricata-type morphology”
and cultivated samples (var. charantia). The initial do-
mestication was dated to 6,000 y ago, followed by the
separation of further cultivars 800 y ago. A parallel
study by Cui et al. (2) (with partly overlapping author-
ship) instead inferred that wild bitter gourds and the
lineage that gave rise to var. muricata and var. charantia
diverged ~1.9 Mya (ref. 1, figures 2c and S10), while the
split between muricata and charantia is again dated to
~6,000 y ago. The ~1.9-Mya-old wild lineage, called TR
group, has seeds barely one-half the size of var. muricata
and var. charantia seeds (Fig. 1).

Why these contrasting inferences? Matsumura
etal. (1) included 44 cultivated bitter gourds from Asia
and 1 from Belize, plus 15 supposedly wild accessions
from Taiwan, Thailand, and the Philippines. No mate-
rial is illustrated or vouchered in an herbarium, and
some accessions (e.g., THMC170) are labeled as wild
in the phylogenies but as cultivar in table S5. Cui et al.
(2) included 187 accessions from Asia, Africa, and
South America, and rooted their phylogeny on two
African species. Including African material was impor-
tant because M. charantia occurs wild in Africa, Mada-
gascar, and India (and naturalized in many tropical
regions; refs. 3 and 4), and is used as a medicinal plant

and as a vegetable in Africa, too (3). Seeds of a wild
accession from Tanzania are indistinguishable from
wild Asian bitter gourds (Fig. 1, TR-8).

The studies use similar methods to infer divergence
times, with a mutation rate per generation of either 2 x
1078 (1) or 1 x 1078 (2). The specific method used in ref. 1
assumes the absence of gene flow, which is problematic
given that the study discovered admixture.

Such different conclusions in parallel work on the
same species underscore the importance of geo-
graphic sampling that builds on existing taxonomic
insights. Thus, an origin of M. charantia in Africa and
natural dispersal to Asia was inferred in molecular-
phylogenetic work that included all 60 species of
Momordica, most of which are endemic in Africa (4).
The data brought forward so far (1) provide neither
convincing evidence that the domestication of bitter
gourd was “nonclassic” nor, indeed, that a quantita-
tive trait locus said to affect the ratio of male to female
flowers has found its way from cultivars back into wild
populations. Neither inference can be drawn because
it is unclear whether any truly wild populations were
sampled. An insight from the combined studies, how-
ever, is that bitter gourd domestication first occurred
in Asia. This is implied by the presence there of wild
plants that completely match African wild plants (Fig.
1, TR-8). This now answers the question (5) whether
bitter gourd more likely was first domesticated in
Africa or in Asia.
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Fig. 1. The seeds of Momordica charantia, with those of the TR group on the Left, those of var. muricata in the Middle, and those of var. charantia
on the Right. (Scale bar: 1 cm.) The seeds TR-8 are from wild Tanzanian material, while the remaining TR seeds are from Thailand (TR-2, TR-4, and
TR-5), China (TR-9 and TR-10), Taiwan (TR-3), the Philippines (TR-1), and Columbia (TR-6 and TR-7). The seeds in the Middle are mostly from India
and Nepal, except for Mu-8, Mu-9, and Mu-10 from Thailand, Vietnam, and China. The seeds on the Right are from India, Vietnam, China, and the
Philippines, and Ch-7 is from cultivated Tanzanian bitter gourd plants. Reproduced from ref. 2, which is licensed under CC BY 4.0.
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