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Abstract

Amaranthus blitum subsp. oleraceus (L.) Costea has been reported to be parasitized by a
fungus causing white rust disease, which constitutes the first report of this disease on
A. blitumsubsp. oleraceus. Secondary sporangia of this pathogen are round, thin-walled and they
lack crescent moon-shaped equatorial wall thickenings. The oospores of this pathogen are smaller
and architecture of its epispore is porous which is unlike any species of Wilsoniana Thines. Due to
such unique distinguishing features of oospore and lack of equatorial wall thickening in secondary
sporangia, the fungus infecting 4. blitum subsp. oleraceus is considered as a new species and the
name coined for this species is: Wilsoniana nandii De & Ghosh.
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Introduction

Species of Amaranthus L. have been reported to be infected by Wilsoniana bliti (Biv.) Thines
and Wilsoniana amaranthi Choi, Thines & Shin causing white rust disease (Voglmayr &
Riethmuller 2006). Globally 33 species of Amaranthus have been reported as hosts of W. bliti and
eight species as hosts of W. amaranthi (Farr & Rossman 2021).

In India Amaranthus is represented by 18 species (Arya et al. 2021, Pradheep et al. 2018). A
survey of the literature (Bigrami et al. 1991, Butler & Bisby 1931, Giri et al. 1989, Jamaluddin
et al. 2004, Manoharachary et al. 2022) revealed that during the past 100 years out of 18 species of
Amaranthus occurring in India white rust disease has been reported only in five species, namely
Amaranthus blitum L. (=Amaranthus blitum var. blitum), Amaranthus cruentus L. (=Amaranthus
gangeticus L. = Amaranthus paniculatus L.), Amaranthus spinosus L. Amaranthus tricolor L. and
Amaranthus viridis L. During 2022-2023 the authors collected some plants of Amaranthus
blitumsubsp. oleraceus (L.) Costea from different localities of Eastern India which were parasitized
by a fungus causing white rust disease. It is the first report of white rust disease of 4. blitium subsp.
oleraceus. The symptoms produced due to infection by this fungus and the diagnostic features of
the pathogen have been presented herein based on the present collections made by the authors.

Materials & Methods
The symptoms produced in each of the host plants of A. blitum subsp. oleraceus were studied
in detail in the field before collecting diseased parts from these plants. Twigs were collected from
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infected plants occurring in different localities of Eastern India, placed in sterile self-sealing plastic
bags and transported aseptically to the laboratory for microscopic observations.

To investigate micromorphological features of the pathogen, transverse secions of infected plant
parts were made, the sections were mounted in lactophenol on slides after stained with cotton blue
and then the sections were observed under a binocular Labomed LX400 microscope. Photographs
were taken using an Omax A35180U3 microscopic camera. The pathogen was identified based on
its host; the symptoms produced in the host plants due to infection by the pathogen and the
characteristic features of the pathogen involved. Voucher specimens have been deposited in the
Central National Herbarium, BSI, Howrah, West Bengal, India (CAL). Specimens examined -
India, West Bengal: Burdwan (CAL 2402), Kalna (ADW 2112), Katwa (ADW 2113), Memari
(ADW 2114).

Results

Wilsoniana nandii De & Ghosh, sp. nov.

Faces of Fungi Number: FoF 19674

Index Fungorum Number: IF 950222

Etymology — The specific epithet coined after the celebrated mycologist and plant pathologist
of India Prof. Balen Nandi, Ex-professor, Department of Botany, University of Burdwan, Burdwan,
West Bengal, India.

Mycelia intercellularia, haustoria intracellularia, vesicularia. Sori hypophyllii, distincti, rotundi
vel irregulares, albi, 0.5-1.0 mm diam. Sporangiophora hyalina, clavata, 25-37 um longa, 12-16 pm
diam. Sporangia primaria 10.0-11.2 x 10.0-12.5 um diam, parietibus uniformibus. Oospora luteola
vel brunnea, globosa, 25-32 um diam, porosa.

Holotype — CAL2402 (Central National Herbarium, AJC. Bose Indian Botanic Garden,
Shibpur, Howrah, West Bengal, India).

Mycelia intercellular, haustoria intracellular, vesicular. Sori hypophyllous, distinct, round to
irregular, white, 0.5-1.0 mm in diam. Sporangiophores hyaline, clavate, 25-37 um long, 12-16 um
in diam. Primary sporangia 10.0-11.2 x 10.0-12.5 pm in diam, wall thickness uniform. Oospore
yellowish to brownish, globose, 25-32 pm in diam, porous.

Symptoms — Adaxial surface of leaf showed no pustules but pale green chlorotic lesions (Fig.
la) and whitish portions of dead tissues corresponding to the pustules of abaxial part in advanced
stages of the disease; pustules white, circular, ellipsoid or irregular, hypophyllous (Fig. 1b), small,
up to Imm in diameter, clustered, in some cases scattered (Fig. Ic) all over the surface of leaf when
the pustules were fewer and smaller; deformation of the new growth of leaves occurred
accompanied by a large number of blisters on the abaxial part (Fig. 1c), in case of severe infection
internodes shortened and leaves became smaller and thinner, dried showing light brown colouration
and fell from the plants. No symptom occurred on the stems.

Micromorphology — Hyphae (Fig. 1e) hyaline, branched, thin-walled to slightly thick-walled,
4-5 um wide producing intracellular globose to vesicular haustoria; sori of sporangia formed
beneath the lower epidermis; sporangiophores (Fig. 1f) clavate, hyaline, thin- to slightly thick-
walled, 25-37 x 12-16 um, aggregated beneath the lower epidermis, unbranched, rarely branched
bearing sporangia terminally in basipetal unbranched chain (Fig. 1d), mature sporangia dispersed
through ruptured lower epidermis; sporangia dimorphic; primary sporangia (Fig. 1d, g) globose to
ellipsoid, 10-11.2 x 10-12.5 um, hyaline to yellowish, thick-walled, wall 2-2.5 um thick; secondary
sporangia (Fig. 1d, h) hyaline, thin-walled, wall thickness uniform, arranged in basipetal chain,
round to obovoid, crescent-moon shaped equatorial wall thickness absent, 12-14.2x12.5-13.5 pum;
oogonium (Fig. 11) elliptical, hyaline, thin-walled producing single oosphere inside; oosphere (Fig.
11) yellowish and elliptical when young; oospore (Fig. 1j) globose, yellowish to brownish, 25-32
pum in diameter, with porous epispore, pores circular.

The lower epidermis of infected leaves of A. blilum subsp. oleraceus ruptured and the
sporangia lying beneath were exposed (Fig. 1d). They were then likely dispersed by air currents
and reached healthy host plants in adjoining areas. Two particular types of tiny insects (Fig. 1k, 1)
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were always found associated with ruptured pustules of infected 4. blitum subsp. oleraceus. This
indicates that these two insects probably consume sporangia and consequently act as important
vectors in spread of the disease (secondary infection).

Oomycetes are more diverse in the tropics and subtropics, and it is possible that several
species of Wilsoniana remain to be discovered (Thines & Voglmayr 2008). However, this is the
first report of a species of Wilsoniana (W. nandii) from India associated with Amaranthus blitum
subsp. oleraceus (L.) Costea.

Fig. 1 — (a) Adaxial surface of leaf showing chlorotic areas but without pustules. (b) Abaxial
surface of infected leaf showing white pustules. (c) Deformation of the new growth of leaves
accompanied by a large number of blisters on the abaxial part of the deformed leaves. (d) T.S. of
infected leaf showing primary (p) and secondary(s) sporangia exposed due to rupture of lower
epidermis of leaf. (e¢) Hyphae. (f) Sporangiophores. (g) Primary sporangium. (h) Secondary
sporangium lacking equatorial wall thickenings. (i) Oogonium containing an oosphere. (j) Oospore.
(k, 1) Insects involved in dispersal of sporangia.
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Discussion

Secondary sporangia of Wilsoniana nandii are characterized by absence of equatorial wall
thickening, while equatorial wall thickenings have been reported in other species of Wilsoniana,
such as W. bliti (Wilson 1907).

Oospore morphology and its ornamentation are important diagnostic features for delimitation
of species (Biga 1955, Choi & Priest 1995, Voglmayr & Riethmuller 2006) and molecular analysis
have also been found to correspond with oospore morphology (Voglmayr & Riethmuller 2006).
According to Voglmayr & Riethmuller (2006) critical examination of morphological features of
oospores are fully in line with the results of the phylogenetic analysis. It may be mentioned here
that two new species, Al/bugo koreana, parasitic on Capsella bursa-pastoris in Korea (Choi et al.
2007) and Albugo voglmayrii, parasitic to Darba nemorosa in East Asia (Choi et al. 2008) were
described on the basis of oospore ornamentation.

In this study the morphological characteristics, especially the characteristics of oospores,
were used for the identification of the pathogen, which was compared with different species of
Wilsoniana (Baker 1955, Choi & Priest 1995, Choi et al. 2007, Haq et al. 1955, Mirzaee et al. 2021,
Toth & Kovics 2015, Voglmayr & Riethmuller 2006). Of the total five species of Wilsoniana
Thines (Hyde et al. 2024), oospores of W. bliti possess an irregularly reticulate epispore, while
oospores of Wilsoniana achyranthis (Henn.) Thines, Wilsoniana amaranthi Choi, Thines and Shin,
Wilsoniana platensis (Speg.) Thines and Wilsoniana portulacae (DC. ex Duby) Thines are
characterized by regularly reticulate epispores with a small to wide reticulum depending on the
species (Voglmayr & Riethmuller 2006). But oospore of the pathogen infecting 4. blitum subsp.
oleraceus does not possess reticulate epispore which is characteristic of the genus Wilsoniana but
possesses circular pores. Thus, it cannot be placed in any of the five species of Wilsoniana.
Therefore, the pathogen associated with white blister rust on Amaranthus blitum subsp. oleraceus is
described here as a new species and the name proposed for this new species is Wilsoniana nandii
De & Ghosh.
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