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Abstract 
The objective of this work was to accomplish the micromorphological characterization of the causal agent of the 
algal spot in ‘Amrapali’ mango trees. Therefore, ‘Amrapali’ mango leaves exhibiting symptoms of algal spots 
were used for making microscope slides, on which the pathogen somatic and reproductive structures were 
measured. The dimensions obtained for sporangiophores and sporangia were 245.5-545.6 × 10.5-19.1 μm and 
21.4-34.2 × 16.3-24.7 μm, respectively. Descriptions based on symptoms and micromorphology indicated that 
the algae are Cephaleuros virescens, since this morphological data corroborates with literature descriptions. 
Besides, the algae had already identified by DNA sequencing as C. virescens.  
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1. Introduction 
Brazil is the third largest fruit producer in the world, with a territorial extension of 8.5 million square kilometers 
of planted area. Mango production (Mangifera indica L.) is in great expansion because of its wide acceptance in 
the domestic and foreign markets, being one of the fruits most exported mainly to the European market, reaching 
compensating prices (Souza et al., 2016). Mango is considered one of the most important tropical fruits 
cultivated in the world, in which Brazil is the seventh largest producer in the world, with the largest producing 
region being the Northeast (Lima et al., 2009). In 2017, Brazil produced approximately 1,087,091 thousand tons 
of mango in an area of 63.9 thousand ha, being exported more than 154.211 thousand tons of the fruit, being the 
second fruit most exported by the country in volume, and the first in revenue (IBGE, 2018). 

However, many problems are found in the chain of production of this crop, such as diseases caused by 
microorganisms, which in many cases are limiting their commercial exploitation in view of qualitative and 
quantitative losses (Batista et al., 2016). Among these microorganisms, Cephaleuros sp. is a green algae of the 
kingdom Archaeplastida, filo Chlorophyta, class Ulvophyceae, order Trentepohliales, family Trentepohliaceae, 
which parasites several host plants causing the disease known as algae spot, which occurs in all tropical and 
subtropical regions of the world, between latitudes 32° N and 32° S, as long as temperature and humidity are 
adequate for their growth and reproduction (Nelson, 2008; Malagi et al., 2011). 

The algae genus Cephaleuros spp. compound of 15 species, consists of branched, free or coalescing filaments, 
which form irregular discs that grow underneath the cuticle and epidermis of leaves of higher plants and cause 
leaf spots and stems of over 200 species of plants, mainly in the tropics. Cephaleuros, commonly referred to as a 
mandatory epiphyte, may also be parasitic, where haustoria are sometimes present within the tissues of the host 
plant (López-Bautista, Rindi, & Guiry, 2006). In addition, the pathogen is more frequent in high temperature and 
humidity conditions, especially in the more shaded leaves of the plant (Ponmurugan, Saravanan, & Ramya, 
2010). The symptoms are circular spots of orange color and felt-like texture, with time, tend to expand, 
presenting a smooth surface and a gray-brown color, occupying a large leaf volume (Ponmurugan et al., 2009; 
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distinguish the two species, since Suto et al. (2014) have stated that the sporangium size is the same for C. 
virescens and C. parasiticus. Although C. virescens and C. parasiticus have similarities in shape and coloration, 
the C. parasiticus sporangiophores have higher dimensions for length and width: 880-1256 μm × 22.5-32.2 μm 
(Ponmurugan et al., 2010), mainly for C. virescens width (14.0-19.0 μm), as observed by Suto et al. (2014).  

More broadly, a distinctive feature that allows to separate C. virescens from C. biolophus is the termination of 
the head cell. In C. virecens it is only terminal, whereas in C. biolophus it is terminal and lateral. Other 
characteristics that allow the distinction of these species are the habitat and the size of the sporangiophore. C. 
virescens occurs only subcuticularly on upper leaf surface, whereas C. biolophus occurs subcuticularly, 
subepidermarlly e intramatrically, on upper sometimes lower leaf surface. In addition, the sporangiophore length 
is lower in C. biolophus (100-200 μm) than in C. virescens (245-545 μm) (Suto & Othani, 2009). 

Cephaleuros virescens and C. diffusus have similarities regarding sporangiophore coloration and length and 
sporangium width. However, the sporangiophore width is lower for C. diffusus (10-12.5) compared to C. 
virescens (10.5-19.1). Similarly, the sporangium length is lower for C. diffusus (12.5-27.5) than C. virescens 
(21.4-34.2). The thalli of C. virescens forms circular discs without gaps crenate or entire margin, whereas C. 
diffusus formed raised spots (Sunpapao & Pitaloka 2015). The thallus growth habit of C. virescens is 
pseudoparenchymatous, whereas C. diffusus is open filamentous. In addition, C. diffusus presents a greater 
similarity with C. parasiticus, so much that they can not be distinguished only by the morphology (Thomas et al., 
2016). 

It is important to note that not all micromorphological features are completely evaluated in several studies 
published. The most measured features are sporangium and sporangiophore length and width, or just one of them, 
often only the average values obtained for the measurements being described, while it would be more 
appropriate to refer to the ranges obtained for each structure. Another important point is the data variability, 
where coefficient of variation of 18.5; 14.2; 11.22 and 7.93% for sporangiophore and sporangium length and 
width, respectively, were obtained. Thus, for Cephaleuros micromorphological characterization the following 
structures need to be measured: length and width of (a) sporangiophores, (b) sporangia, (c) head cells; number of 
(d) sporangia per sporangiophore, (e) sporangia attached to suspensor cells, (f) sporangia detached from 
suspensor cell; (g) number of septa per sporangiophore; and (h) coefficient of variation for sporangiophore and 
sporangium length and width (Vasconcelos et al., 2016). 

According to Malagi et al. (2011), the occurrence of the algae is favored by high temperatures and high relative 
humidity. During September of 2014, the temperature in the city of Ipameri showed maximum values ranging 
from 29 to 42 ºC, a condition that, associated to the 14.4 mm precipitation, favored the development of the 
disease. This is corroborated by the work of Muthukumar, Uma and Priyadharsini (2014), which reports the 
occurrence of algae and lesions being restricted to the rainy season and high temperatures in several plant species, 
suggesting that optimal environmental conditions may be decisive for the development of the disease in certain 
susceptible hosts. It is worth noting that the lesions of circular and coalescing, orange and velvet texture 
scattered on the adaxial surface observed in the leaves of ‘Amrapali’ mango leaves, corroborate with the 
symptomatology described by Suto et al. (2014) for C. virescens species. 

5. Conclusion 
Descriptions based on the symptoms together with the morphological characterization indicated that the algae 
found in ‘Amrapali’ mango tree is Cephaleuros virescens.  
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