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Abstract

We examine the limits and phylogenetic relationships of Ibervillea and Tumamoca belonging to tribe Coniandreae in the 
Cucurbitaceae. these taxa are found in xeric areas from southern United States to guatemala. there has been no previous 
phylogenetic studies considering all their taxa together, just partially. furthermore, we include as well species of Dieterlea, 
another similar and sympatric genus which recognition is under debate, formerly considered as a synonym of Ibervillea. Using 
molecular and morphological characters we performed molecular and total evidence parsimony and Bayesian analyses. our re-
sults confirm that species in Ibervillea and Dieterlea are part of a monophyletic group, supporting the integration of both genera 
as proposed in previous phylogenetic and taxonomic studies. By examining all the species of the three genera, our results are 
the first to suggest that Tumamoca is also part of this monophyletic group. therefore we propose that the species of Ibervillea, 
Dieterlea, and one species of Tumamoca should be included into the same genus. according to the priority rule, Ibervillea is the 
name to be used. Tumamoca macdougalli needs to be transferred to Ibervillea and the combination is made here. We suggest 
that the second species in Tumamoca, T. mucronata, known by a single specimen that is lost, does not deserve recognition.

Key words: Parsimony analyses, Bayesian inference, total evidence analyses.

Introduction

the tribe Coniandreae M. Roem. in the Cucurbitaceae comprises both New World [i. e. Doyerea grosourdy, 
Ceratosanthes adans., Apodanthera arn., Gurania (Schltdl.) Cogn., Psiguria arn.] and old World taxa (i. e. Kedrostis 
Medik., Dendrosicyos Balf. f., Corallocarpus Benth. & hook. f.] with a total of 19 genera (Jeffrey 2005, Schaefer 
& Renner 2011a.). among the american genera are Dieterlea e.J. lott, Ibervillea greene, and Tumamoca Rose 
found from southern United States to guatemala (see table 1). Recent phylogenetic studies have shown that tribe 
Coniandreae is closely related to the tribes Cucurbiteae Dumort. and Benincaseae Ser. (Kocyan et al. 2007, Schaefer & 
Renner 2011a). Some of the genera of Coniandreae, such as Ibervillea and Dieterlea, deserve further study to establish 
their controversial limits. Dieterlea was originally described as monotypic and endemic to Mexico (lott 1986). Kearns 
(1994a) reduced Dieterlea to a synonym of Ibervillea, proposing that the latter has nine species, including a species that 
had been described for Dieterlea (D. fusiformis lott) as Ibervillea fusiformis (lott) Kearns. More recently, McVaugh 
(2001), in his taxonomic treatment of the Cucurbitaceae for the flora of Nueva galicia (Mexico), recognized both 
genera as independent and included two additional species of Dieterlea, transferring the species Ibervillea maxima lira 
& Kearns to this genus, under the combination D. maxima (lira & Kearns) McVaugh. In addition, this author included 
Ibervillea hypoleuca (Standl.) C. Jeffrey as a synonym. as a result of these modifications, the number of species of 
Ibervillea sensu Kearns (1994a) was reduced to seven (including an undescribed species). among the morphological 
features considered in the proposals of Kearns (1994a) and McVaugh (2001) were stamen structure, leaf pubescence, 
fruit size and the number of placentae, stigmas and staminodia. 

 Tumamoca, another genus from dry lands of North america, comprises two species: T. macdougalii Rose, 
which grows from southern arizona, U.S.a., to Sonora, Mexico, and T. mucronata Kearns, which is endemic to the 
state of Zacatecas, Mexico (Kearns 1994b). however, the differentiating characters mentioned for these two species 
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Maximowiczia sonorae S. Watson var. peninsularis I.M. Johnst., Proc. Calif. acad. Sci., Ser. 4: 1178. 1924. Iber-
villea sonorae (S. Watson) greene var. peninsularis (I.M. Johnst.) Wiggins, fl. Baja Calif.: 391. 1980. type:—Mexico. 
Ceralbo Island, gulf of California, on a sandy point just north of gordas point, 6 June 1921, I.M. Johnston 4026 
(holotype CaS-81373, http://plants.jstor.org/specimen/cas0003376?s=t). (holotype was erroneously cited as 4026, 
however the correct number is 4025). 

Acknowledgments

We are grateful to arith Pérez for helping us in the molecular lab, to etelvina gándara and Israel loera for their support 
in the phylogenetic analyses, and Pedro tenorio, tom Van Devender and ana lilia Reina for sharing many of the 
pictures used in figure 1. We also especially thank Dr. Ricardo ayala Barajas from estación de Biología, Chamela, 
Jalisco (Instituto de Biología, UNaM) for his help collecting samples of Ibervillea fusiformis, and Dr. tom Wendt 
from the herbarium teX for provide us information about the type collection of tumamoca mucronata. finally we 
would like to thank the editor Dr. Manuel Belgrano and the two anonymous reviewers for their valuable comments 
and suggestions.

References

Cogniaux, a. (1881) Cucurbitacèes. In: De Candolle, a. & De Candolle, C. (eds.) Monographiae Phanerogamarum, vol. 3. Paris, pp. 
325–951.

Condon, M.a. & gilbert, l.e. (1988) Sex expression of Gurania and Psiguria (Cucurbitaceae): Neotropical vines that change sex. 
American Journal of Botany 75: 875–884.

 http://dx.doi.org/10.2307/2444007
Costich, D.e. (1995) gender specialization across a climatic gradient: experimental comparison of monoecious and dioecious Ecballium. 

Ecology 76: 1036–1050.
 http://dx.doi.org/10.2307/1940914
Cota-Sánchez, h.J., Remarchuk, K. & Ubayasena, K. (2006) Ready-to-use DNa extracted with a CtaB method adapted for herbarium 

specimens and mucilaginous plant tissue. Plant Molecular Biology Reporter 24: 161–167.
 http://dx.doi.org/10.1007/Bf02914055
Delesalle, V.a. (1989) Year to year changes in phenotypic gender in a monoecious cucurbit, Apodanthera undulata. American Journal of 

Botany 76: 30–39.
 http://dx.doi.org/10.2307/2444770
Dunning, l.t. & Savolainen, V. (2010) Broad-scale amplification of matK for DNa barcoding plants, a technical note. Botanical Journal of 

the linnean Society 164: 1–9.
 http://dx.doi.org/10.1111/j.1095-8339.2010.01071.x
goloboff, P., farris, S & Nixon, K. (2000) tNt (tree analysis using New technology) (Beta) ver. 1.1 Published by the authors, tucumán, 

argentina.
huelsenbeck, J.P. & Ronquist, f. (2001) MrBaYeS: Bayesian inference of phylogenetic trees. Bioinformatics 17: 754–755.
 http://dx.doi.org/10.1093/bioinformatics/17.8.754
Jeffrey, C. (1978) further notes on Cucurbitaceae. IV. Some New World taxa. Kew Bulletin 33: 347–380.
 http://dx.doi.org/10.2307/4109590
Jeffrey, C. (1990) appendix: an outline classification of the Cucurbitaceae. In: Bates, D.M., Robinson, R.W. & Jeffrey, C. (eds.) Biology and 

Utilization of the Cucurbitaceae. Cornell Univ. Press, Ithaca, NY, pp. 449–463.
Jeffrey, C. (2005) a new system of Cucurbitaceae. [St. Petersburg] Botanicheskii Zhurnal. Moscow & leningrad 90: 332–335.
Jeffrey, C. & trujillo, B. (1992) Cucurbitaceae. In: Morillo, g. (ed.) Flora de Venezuela. Vol 5. fundación Instituto Botánico de Venezuela, 

Caracas, pp. 11–201.
Kearns, D.M. (1994a) the genus Ibervillea (Cucurbitaceae): an enumeration of the species and two new combinations. Madroño 41: 13–

22.
Kearns, D.M. (1994b) a revision of Tumamoca (Cucurbitaceae). Madroño 41: 23–29.
Kocyan, a., Bing-Zhang, l. Schaefer, h. & Renner, S.S. (2007) a multi-locus chloroplast phylogeny for the Cucurbitaceae and its implications 



lIRa ET Al.206   •   Phytotaxa 201 (3) © 2015 Magnolia Press

for character evolution and classification. Molecular Phylogenetics and Evolution 44: 553–577.
 http://dx.doi.org/10.1016/j.ympev.2006.12.022
lewis, P.o. (2001) a likelihood approach to estimating phylogeny from discrete morphological character data. Systematic Biology 50: 

913–925.
 http://dx.doi.org/10.1080/106351501753462876
lira, R. (2001) Cucurbitaceae. Flora del Bajío y Regiones Adyacentes. 92. Instituto de ecología a.C. Centro Regional del Bajío. Pátzcuaro, 

Mich. 120 pp.
lira, R. (2004) Cucurbitaceae de la Península de Yucatán: taxonomía, florística y etnobotánica. In: Etnoflora Yucatanense 22. Universidad 

autónoma de Yucatán / CoNaCyt. Mérida, Yucatán, México, 312 pp.
lira, R. & Kearns, D. (1990) a new species of IbervilIea (Cucurbitaceae) from western México. Sida 14: 223–226.
lira, R. & Rodriguez-arévalo, I. (1999) Cucurbitaceae. fascículo 22. Flora del Valle de Tehuacán-Cuicatlán. Instituto de Biología, UNaM. 

61 pp.
lott, e.J. (1986) Dieterlea, a new genus of Cucurbitaceae from México. Brittonia 38: 407–410.
 http://dx.doi.org/10.2307/2807088
McVaugh, R. (2001) Cucurbitaceae. In: anderson, W. (ed.) Flora Novo-Galiciana, vol. 3. the University of Michigan, ann arbor, pp. 

483–652.
Nixon, K.C. (1999) the parsimony ratchet, a new method for rapid parsimony analysis. Cladistics 15: 407–414.
 http://dx.doi.org/10.1111/j.1096-0031.1999.tb00277.x
Nylander, J.a.a., Ronquist, f., huelsenbeck, J.P. & Nieves-aldrey, J.l. (2004) Bayesian phylogenetic analysis of combined data. Systematic 

Biology 53: 47–67.
 http://dx.doi.org/10.1080/10635150490264699
Posada, D. (2008) Modeltest: Phylogenetic model averaging. Molecular Biology and Evolution 25: 1253–1256.
 http://dx.doi.org/10.1093/molbev/msn083
Rambaut, a. (2002) Se-Al Sequence Alignment Editor, v2.0a11. Department of Zoology, University of oxford, oxford.
Schaefer, h. & Renner S.S. (2011a) Phylogenetic relationships in the order Cucurbitales and a new classification of the gourd family 

(Cucurbitaceae). Taxon 60: 122–138.
Schaefer, h. & Renner S.S. (2011b) Cucurbitaceae. In: Kubitzki, K. (ed.) The families and genera of vascular plants, Sapindales, Cucurbitales, 

Myrtaceae. Vol. 10, Springer, Berlin, pp. 112–174.
taberlet, P., gielly, l., Pautou, g. & Bouvet, J. (1991) Universal primers for amplification of three non-coding regions of chloroplast DNa. 

Plant Molecular Biology 17: 1105–1109.
 http://dx.doi.org/10.1007/Bf00037152
White, t.J., Bruns, t., lee, S. & taylor, J. (1990) amplification and direct sequencing of fungal ribosomal RNa genes for phylogenetics. In:  

PCR Protocols: A Guide to Methods and Applications. academic Press, USa, pp. 315–322.
  http://dx.doi.org/10.1016/B978-0-12-372180-8.50042-1
Zhang, l.B., Simmons, M.P., Kocyan, a. & Renner, S.S. (2006) Phylogeny of the Cucurbitales based on DNa sequences of nine loci from 

three genomes: Implications for morphological and sexual system evolution. Molecular Phylogenetics and Evolution 39: 305–322.
 http://dx.doi.org/10.1016/B978-0-12-372180-8.50042-1




