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Commentary
The formation/loss of characterized traits in a given cultivated

species is strongly affected by long-term artificial selection. Cowpea (V.
unguiculata L. Walp.) is an important legume crop for many residences
in the tropics and subtropics of the world, being consumed as either a
grain, fodder or vegetable crop depending on local cultivation and
consumption habits. Cowpea is believed to have originated from
African and be brought to India and East Asia later [1]. Nowadays,
cultivated cowpea has well diverged into two main subspecies, which is
the ssp. sesquipedialis, known as yard-long bean or asparagus bean,
and the ssp. unguiculata well known as common cowpea or African
cowpea [2]. The ssp. unguiculata has undergone through intensive
selection for seed characteristics, including particularly high protein
content and grain yield, in addition to the ‘bush’-type plant
architecture and short (20-30 cm in length) and crisp pods usually
with a high fiber content [3,4]. On the contrary, the ssp. sesquipedialis
was most often consumed as a vegetable [5]. This subspecies is
characterized by long (30-90 cm in length) succulent pods that tastes
tender and crisp. The pods are often harvested when immature, and
are stewed, fried or preserved for eating. When grown in the field, the
ssp. sesquipedialis develops characteristic climbing and twining stems.

Genomic studies, particularly population genomic studies have cast
insight into the genetic driving force for the grain-vegetable cowpea
diversification. Population structure analysis and genome-wide linkage
disequilibrium assay demonstrated that yard-long bean could be
classified into the ‘non-standard’ vegetable type and the ‘standard’
vegetable type [6], suggesting the the vegetable cowpea is derived from
the grain type of cowpea ancestors. Quantitative trait loci (QTL)
analysis targeting traits related to vegetable use of cowpea further
revealed the genetic architecture of pod length, pod number and the
node position of the first flower in yard-long bean [7]. In this study, an
F810 recombinant inbred line population derived from a cross between
a long-podded vegetable cowpea cultivar, zhijiang 282, and a medium-
podded landrace accession, ZN016, were used for mapping. QTLs for
traits including Pod Length (PL), Flowering Days (FLD), Node of First
Flower (NF), Pod Number per plant (PN) and Plant Senescence (PS)
were identified [8]. A total of four QTLs for Pod Length were detected,
which all together explained nearly a half of the phenotypic variation.
This study also explicitly demonstrates the feasibility of marker-
assisted selection (MAS) in early generations selection of pod length,
as the broad-sense heritability (h2) calculated for Pod Length was high
as 70.9% [9]. Moreover, intragenic or intergenic interactions were
found to play a role in determining pod length in cowpea, based on the
observation of transgressive segregation in some RILs exhibiting a pod
length outside the parental value range. QTL co-localization analysis
has helped understanding the co-domestication of different traits,
either favorable or unfavorable for vegetable use. For example, QTLs
controlling pod number per pod and pod length are co-localized but in

different directions in terms of effect [10-12], explaining the paradox
of pod quality and yield that has long been faced by cowpea growers
[13-14]. Co-localizations of QTLs governing pod tenderness and pod
length were also reported, which well explained why cowpea varieties
with longer pods are often more soft [15,16].

More clues of the genetic driving force of grain-vegetable
diversification came from the investigation of natural variations of pod
length. Population stratification analysis of 299 cowpea accessions
including both long and short podded germplasm revealed that there
were two major subpopulations, while pod length distributions looked
well consistent with the subpopulation classification. A subsequent
PCA analysis clearly showed that the major principal component
between the two subspecies was the pod length, indicating that pod
length is the main character being subject to long-term selection in
breeding history. Seventy-two SNPs associated with pod length were
determined through a genome-wide association analysis (GWAS) then.

Through a genomic scan of population differentiation index (FST)
and nucleotide diversity (π) between the two subgene pools, as well as
between the landraces and cultivars/breeding lines of the long-podded
subpopulation [10], serious loss of genetic diversity in the vegetable
cowpea gene bank was found, leading to the conclusion that the
domestication of yard-long bean was accompanied by selection of pod
traits and other characters. Pod length then became the only primary
trait being selected during further improvement of vegetable cowpea.
In a cellular assay trying to elucidate the growth kinetics of pods with
different length, cell diameters for pods from three varieties i.e. the
Zhijiang282, ZN016 and G314, which bears long, medium and short
pods, respectively, were measured at three different stages of post-
anthesis (1, 5, 10 dpa). The results pointed to the conclusion that cell
size/elongation had no major impact on the pod length differentiation,
while the longer-podded genotypes displayed a longer duration of cell
division. Lush et al. also reported that duration of photosynthetic
activity has increased after cowpea is domesticated [11].
Transcriptomic analysis suggests that sugar metabolism, gibberellin
and nutritional signalling are involved in pod length regulation in
cowpea [10].

To summarize, the recent work for the grain-vegetable cowpea
diversification has provided solid evidence for the long-trem
assumption that the yard-long bean is a uniquely domesticated
subspecies from the ancient grain cowpeas [17,18]. During this
process, level of genetic diversity has remarkably decreased in the yard-
long bean germplasm. Such lack of broad genetic diversity within
domesticated vegetable cowpeas calls for a need of introgression of
grain cowpea genetic components to critically enhance the
morphological/disease resistance traits plasticity. The more general
scientific significance of the afore-mentioned cowpea work is that they
would provide insights into the understanding of domestication and
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improvement of closely related species, such as the vegetable/grain
types of soybeans, garden pea and faba bean.

References
1. Panella L, Gepts P (1992) Genetic relationship within Vigna unguiculata

(L.) Walp. based on isozyme analyses. Genet Resour Crop Evol 39:7–88.
2. Timko MP, Ehlers JD, Roberts PA (2007) Pulses, Sugar and Tuber Crops.

Genome Mapping and Molecular Breeding in Plants 3: 49–67.
3. Suanum W, Somta P, Kongjaimun A, YimramT, Kaga A, et al. (2016) Co-

localization of QTLs for pod fiber content and pod shattering in F2 and
backcross populations between yardlong bean and wild cowpea. Mol
Breeding 36: 80.

4. Verdcourt B (1970) Studies in the Leguminosae-Papilionoideae for the
‘Flora of Tropical East Africa’: IV. Kew Bull 24: 507–569.

5. Xu P, Wu XH, Wang BG, Liu YH, Qin DH, et al. (2010) Development and
polymorphism of Vigna unguiculata ssp.unguiculata microsatellite
markers used for phylogenetic analysis in asparagus bean (Vigna
unguiculata ssp. sesquipedialis. L.Verdc.). Mol Breeding 25: 675–684.

6. Kongjaimun A, Kaga A, Tomooka N, Somta P, Vaughan DA, et al. (2012b)
The genetics of domestication of yardlong bean, Vigna unguiculata (L.)
Walp. ssp. unguiculata cv.-gr sesquipedalis. Ann Bot 109: 1185–1200.

7. Xu P, Wu X, Wang B, Hu T, Lu Z, et al. (2013) QTL mapping and epistatic
interaction analysis in asparagus bean for several characterized and novel
horticulturally important traits. BMC Genet 14: 4.

8. Hazra P, Chattopadhaya A, Dasgupta T, Kar N, Das PK, Som MG (2007)
Breeding strategy for improving plant type, pod yield and protein content
in vegetable cowpea (Vigna unguiculata). Acta Hortic 752: 725–780.

9. Rashwan AMA (2010) Estimation of some genetic parameters using six
populations of two cowpea hybrids. Asia J Crop Sci 2: 261–267.

10. Xu P, Wu X, Muñoz-Amatriaín M, Wang B, Wu X, et al. (2017) Genomic
regions, cellular components and gene regulatory basis underlying pod
length variations in cowpea (V. unguiculata L. Walp). Plant Biotechnol J
15: 547–557.

11. Lush WM, Evans LT (1981) The domestication and improvement of
cowpeas (Vignaunguiculata (L.) Walp.). Euphytica 30:579–587.

12. Kongjaimun A, Somta P, Tomooka N, Kaga A, Vaughan DA, et al. (2013)
QTL mapping of pod tenderness and total soluble solid in yardlong bean
[Vigna unguiculata (L.) Walp.subsp.unguiculata cv.-gr. sesquipedalis].
Euphytica 189: 217–223.

13. Aggarwal VD, Natare RB, Smithson JB (1982) The relationship among
yield and other characters in vegetable cowpea and the effect of different
trellis management on pod yield. Trop Grain Leg Bull 25: 8–14.

14. Bapna CS, Joshi SN, Kabria MM (1972) Correlation studies on yield and
agronomiccharacters in cowpea. Indian J Agron 17: 321–324.

15. Kongjaimun A, Somta P, Tomooka N, Kaga A, Vaughan DA, et al. (2013)
QTL mapping of pod tenderness and total soluble solid in yardlong bean
[Vigna unguiculata (L.) Walp.subsp.unguiculata cv.-gr. sesquipedalis].
Euphytica 189: 217–223.

16. Umaharan P, Ariyanayagam RP, Haque SQ (1997) Genetic analysis of
yield and its components in vegetable cowpea (Vigna unguiculata L.
Walp). Euphytica 96: 207–213.

17. Fang JG, Chao CCT, Roberts PA, Ehlers JD (1996) Genetic diversity of
cowpea [Vigna unguiculata. L. Walp.] in four West African and USA
breeding programs as determined by AFLP analysis. Genet Resour Crop
Ev 54: 1197–1209.

18. Kongjaimun A, Kaga A, Tomooka N, Somta P, Vaughan DA, et al. (2012a)
An SSR-based linkage map of yardlong bean (Vigna unguiculata (L.)
Walp. subsp. Unguiculata Sesquipedalis Group) and QTL analysis of pod
length. Genome 55: 81–92.

Citation: Hu T, Xu P (2017) The Genetic Driving Force for the Grain-Vegetable Cowpea Diversification: A Focus on the Pod Length. J Cell Signal
2: 159. 

Page 2 of 2

J Cell Signal, an open access journal Volume 2 • Issue 3 • 159

https://link.springer.com/article/10.1007/s11032-016-0505-8
https://link.springer.com/article/10.1007/s11032-016-0505-8
https://link.springer.com/article/10.1007/s11032-016-0505-8
https://link.springer.com/article/10.1007/s11032-016-0505-8
http://www.seabean.com/mucuna/Literature/Verdcourt.%201970.%20Studies%20in%20the%20Leguminosae-Papilionoideae%20for%20the%20Flora%20of%20Tropical%20East%20Africa%20II.pdf
http://www.seabean.com/mucuna/Literature/Verdcourt.%201970.%20Studies%20in%20the%20Leguminosae-Papilionoideae%20for%20the%20Flora%20of%20Tropical%20East%20Africa%20II.pdf
https://link.springer.com/article/10.1007/s11032-009-9364-x
https://link.springer.com/article/10.1007/s11032-009-9364-x
https://link.springer.com/article/10.1007/s11032-009-9364-x
https://link.springer.com/article/10.1007/s11032-009-9364-x
https://doi.org/10.1093/aob/mcs048
https://doi.org/10.1093/aob/mcs048
https://doi.org/10.1093/aob/mcs048
https://dx.doi.org/10.1186%2F1471-2156-14-4
https://dx.doi.org/10.1186%2F1471-2156-14-4
https://dx.doi.org/10.1186%2F1471-2156-14-4
http://www.actahort.org/books/752/752_45.htm
http://www.actahort.org/books/752/752_45.htm
http://www.actahort.org/books/752/752_45.htm
http://scialert.net/abstract/?doi=ajcs.2010.261.267
http://scialert.net/abstract/?doi=ajcs.2010.261.267
http://onlinelibrary.wiley.com/doi/10.1111/pbi.12639/full
http://onlinelibrary.wiley.com/doi/10.1111/pbi.12639/full
http://onlinelibrary.wiley.com/doi/10.1111/pbi.12639/full
http://onlinelibrary.wiley.com/doi/10.1111/pbi.12639/full
https://link.springer.com/article/10.1007/BF00038783
https://link.springer.com/article/10.1007/BF00038783
https://link.springer.com/article/10.1007/s10681-012-0781-2
https://link.springer.com/article/10.1007/s10681-012-0781-2
https://link.springer.com/article/10.1007/s10681-012-0781-2
https://link.springer.com/article/10.1007/s10681-012-0781-2
https://link.springer.com/article/10.1007/s10681-012-0781-2
https://link.springer.com/article/10.1007/s10681-012-0781-2
https://link.springer.com/article/10.1007/s10681-012-0781-2
https://link.springer.com/article/10.1007/s10681-012-0781-2
https://link.springer.com/article/10.1023/A:1002905213073
https://link.springer.com/article/10.1023/A:1002905213073
https://link.springer.com/article/10.1023/A:1002905213073
https://link.springer.com/article/10.1007/s10722-006-9101-9
https://link.springer.com/article/10.1007/s10722-006-9101-9
https://link.springer.com/article/10.1007/s10722-006-9101-9
https://link.springer.com/article/10.1007/s10722-006-9101-9

	Contents
	The Genetic Driving Force for the Grain-Vegetable Cowpea Diversification: A Focus on the Pod Length
	Commentary
	References


