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The number of currently known, described and accepted plant species is ca 
374,000, of which approximately 295,00 (79%) are angiosperms. Almost 90% of 
this huge number of flowering plants is pollinated by animals (mostly insects) via  
nectar-mediated interactions. Notably, three-fourths of the leading global crop 
plants produce nectar and are animal pollinated, which is estimated to account for  
one-third of human food resources. Nectar can also be produced on tissues outside 
of flowers, by so-called extrafloral nectaries, and commonly mediate interactions 
with ‘body-guard’ ants and other pugnacious insects that defend the plant from 
herbivores. Extrafloral nectar is present in almost 4,000 plant species, a majority of 
them in the angiosperms. This brief summary on the occurrence of nectar in the 
plant kingdom is just to highlight that nectar has a fundamental role in two basal 
functions that allow the maintenance of our ecosystems: sexual plant reproduction 
and protection of plants from herbivory. Despite playing essential ecological and 
evolutionary functions, our current knowledge about nectar is largely incomplete; 
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however, new research directions and perspectives on nectaries and nectars have 
arisen in recent years. 

In the last two decades, there were only a few ‘moments’ in which nectar was the 
main character in international meetings or in published books. In 2002, the first 
(and only) international meeting “Nectar and nectary: from biology to biotechnology” 
dedicated exclusively to nectar and nectaries was held in Italy (Montalcino, 
Siena) and in 2003 the proceedings were published in a special volume of Plant 
Systematics and Evolution (238, issue 1-4). In 2007, the book Nectar and Nectaries 
was published (Springer) with most of the contributions provided by authors that 
attended the meeting in Italy. Another book dedicated to nectar was published in 2015  
(Nectar: Production, Chemical Composition and Benefits to Animals and Plants, 
Nova Science Publishers) covering aspects mainly related to nectar chemical  
composition and plant-pollinator interactions. Similarly, symposia focused on nectar 
have been organized within the International Botanical Congress in 2011 and 2017. 

Considering that the last few years has yielded essential developments in the 
understanding of nectar biology, we thought now is the moment to further stimulate 
research on this important topic. This aim has been met through 18 papers published 
in our Research Topic New Perspectives on the Biology of Nectaries and Nectars, with 
subjects spanning evolution and ecology to nectar chemistry and nectary structure. 

Citation: Carter, C., Thornburg, R. W., Nepi, M., eds. (2019). New Perspectives on the 
Biology of Nectaries and Nectars. Lausanne: Frontiers Media. 
doi: 10.3389/978-2-88945-996-4

https://www.frontiersin.org/research-topics/6575/new-perspectives-on-the-biology-of-nectaries-and-nectars
http://doi.org/10.3389/978-2-88945-996-4
https://www.frontiersin.org/journals/plant-science


Frontiers in Plant Science 4 August 2019  |  Proteome of Nectars From the Castor Plant

NECTAR PROTEOMICS AND METABOLOMICS
06	 Common Features Between the Proteomes of Floral and Extrafloral 

Nectar From the Castor Plant (Ricinus Communis) and the Proteomes  
of Exudates From Carnivorous Plants

Fábio C. S. Nogueira, Andreza R. B. Farias, Fabiano M. Teixeira,  
Gilberto B. Domont and Francisco A. P. Campos

15	 Sex-Dependent Variation of Pumpkin (Cucurbita maxima cv. Big Max) 
Nectar and Nectaries as Determined by Proteomics and Metabolomics

Elizabeth C. Chatt, Patrick von Aderkas, Clay J. Carter, Derek Smith,  
Monica Elliott and Basil J. Nikolau

26	 Characterization of a L-Gulono-1,4-Lactone Oxidase Like Protein in the 
Floral Nectar of Mucuna sempervirens, Fabaceae

Hong-Xia Zhou, Richard I. Milne, Xue-Long Ma, Yue-Qin Song,  
Jian-Yu Fang, Hang Sun and Hong-Guang Zha

MECHANISM OF NECTAR PRODUCTION AND NECTARY STRUCTURE
36	 Nectar Sugar Modulation and Cell Wall Invertases in the Nectaries of 

Day- and Night- Flowering Nicotiana

Kira Tiedge and Gertrud Lohaus

48	 Nectar Analysis Throughout the Genus Nicotiana Suggests Conserved 
Mechanisms of Nectar Production and Biochemical Action

Fredy A. Silva, Adel Guirgis and Robert Thornburg

59	 The Octadecanoid Pathway, but not COI1, is Required for Nectar 
Secretion in Arabidopsis thaliana

Anthony J. Schmitt, Rahul Roy, Peter M. Klinkenberg, Mengyuan Jia and 
Clay J. Carter

73	 Nectar-Secreting and Nectarless Epidendrum: Structure of the Inner 
Floral Spur

Małgorzata Stpiczyńska, Magdalena Kamińska, Kevin L. Davies and  
Emerson R. Pansarin

94	 Functional Diversity of Nectary Structure and Nectar Composition in the 
Genus Fritillaria (Liliaceae)

Katarzyna Roguz, Andrzej Bajguz, Agnieszka Gołębiewska,  
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