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Abstract 

The present paper deals with eight species of freshwater Hyphomycetes: Flabellospora acuminata, F. amphibia, F. multiradiata, 

F. verticillata, Flagellospora curvula, Isthmotricladia gombakiensis, I. laeensis and Jaculispora submersa recorded for the first 

time from Thane district of Maharashtra, India. These taxa were encountered in foam sample from lotic habitats of Thane districts. 

The data provides information on the distribution of these fungi in Maharashtra, apart from their description and illustrations. 
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1. Introduction 

Among the freshwater mitosporic fungi, the Ingodian 

Hyphomycetes have received more attention from researchers 

in Mycology. Species in this group have been well 

investigated in temperate regions such as Canada, UK, France, 

Germany, Hungary, Italy, Pakistan, Switzerland and USA 

(Abdullah et al. 2005) [2]. Study in semi-tropical and tropical 

regions began about 20 years ago and about 280 species of 

freshwater Hyphomycetes have been recorded in this region 

(Goh and Hyde, 1996a) [15]. 

Knowledge of freshwater Hyphomycetes is phragmentary, but 

studies have been reported in various countries- Schoenlein-

Crusius and Grandi (2003) compiled data of 90 species of 

freshwater Hyphomycetes for South America, including 

Argentina, Brazil, Chile, Ecuador, Peru and Venezuela. 

Malaysia, India (Bhat et al. 2009; Manoharachary, 2008) [5, 24]; 

Egypt (Abdel-Raheem, 2004) [1]; Pakistan (Arshad and 

Bareen-e-Firdaus, 2009) [4]; China (Hu et al. 2013; Zhao et al. 

2007, 2012; Zhul et al. 2016) [16, 32, 33, 34]. 

 

2. Materials and Methods 

Foam samples were collected from lotic habitats of Thane 

district at morning and evening times. Sample were placed in 

clean plastic bottles and kept for 24 hours to enable the foam 

to dissove. It was preserve by adding FAA. Then samples 

were returned to the laboratory and observed under research 

microscope for the presence of conidia of Hyphomycetes. The 

permanent slides were prepared as suggested by Volkmann- 

Kohlmeyer and Kohlmeyer (1996) [30]. Identification of 

freshwater Ingoldian fungi were confirmed with the help of 

monographic literature such as, Ingold (1975) [19], Carmichael 

et al. (1980) [12], Webster and Descals (1981) [31], Cai et al. 

(2003, 2006) [11, 10], Marvanova and Descals (2011) [25], 

Marvanová and Laichmanová (2014) [26]. Reports of fungi 

from India and Maharashtra were confirmed with the help of 

Kamat et al. (1971) [22], Bhide et al. (1987) [6], Mahabale 

(1987) [23], Bilgrami et al. (1981, 1991) [7, 8], Jamaluddin et al. 

(2004), Borse et al. (2017) [9] and other relevant literature. 

 

3. Taxonomic account  

1) Flabellospora acuminata Descals  

Trans. Br. Mycol. Soc., 78- 411 (1982 

Conidia are staurosporous, main body clavate, apex capitate, 

4-6 µm diam, base pedunculate, 5-10 µm long, branches 4-7, 

budding out before relese, synchronous, 75-120 x 7-12 µm, 

one branch apical, the rest raditing slightly extrorsely, straight, 

fusiform (obclavate), apex greatly extended, cells 3-10, 

released as a strangulation at the base, dispersed singly or as 

interlocked pairs.  

 

Material examined 

Conidia in foam samples, Tansa dam on Tansa river (at 

Shahapur); S. A. Gosavi 1150 (PGDB); 29 Sept., 2013. 

 

Distribution in India 

Uttarakhand, Maharashtra, Madhya Predesh and Gujarat 

(Source: Borse et al. 2017) [9]. 

 

Remarks 

The descriptions and measurements of conidia are agreed with 

that of F. acuminata (Descals and Webster, 1982) [14]. 

Therefore, it is assigned to that species. It is being reported for 

the first time from the study area. 

 



International Journal of Advanced Research and Development 

470 

  
 

Fig 1 

 

2) Flabellospora amphibia (Price & Talbot) Descals  

In- Descals and Webster, Trans. Br. Mycol. Soc., 78- 414 

(1982) [14];  

 

Conidia are staurosporous, septa often indistinct, main body 

sinous, delicate, obconical, apex capitate to obconical, 5-7.5 

µm diam, base pedunculate, 6-14 µm long, cells 1-2, branches 

(4)-5-(6) budding out before relese, one branch apical, the rest 

radiating antrorsely, straight or slightly curved, irregularly 

fusiform, 70-100 x 6-8 µm, multicellular, hyline, vacuolated. 

 

Material examined 

Conidia in foam samples, Surya river (at Maswan); S. A. 

Gosavi 1151 (PGDB); 29 Sept., 2013. 

 

Distribution in India 

Maharashtra- In foam samples (Source: Borse et al. 2017) [9].  

 

Remarks 

The descriptions of conidia are agreed with that of F. 

amphibia (In- Descals and Webster, 1980) [13]. Hence, it is 

assigned to that species. It is being reported for the first time 

from Thane district. 

  

  
 

Fig 2 

 

3) Flabellospora multiradiata Nawawi  

Trans. Br. Mycol. Soc., 66- 543 (1976a) [29]. 

Conidia are hyaline, multi-radiate, main axis 9-13 µm long x 

2-3 µm at the base, expanding above to form a globose 

structure 4-6.5 µm diam., from around this, which is usually 

demarcated from the narrow stalk by a septum, 12-25 µm 

long, slender, fusiform arms arise, each arm is markedly 

constricted at its point of origin and thereafter broadens to 1.5-

2 µm at the widest point and finally tapers to 1.5-2 µm at the 

apex which is acute to accumulate and lacks septation in the 

parts 12-20 µm from the tip, the arms are 90-140 µm long, 10-

18-septate and slightly constricted at the septa especially 

along the basal half, at maturity the cells become vacuolated 

and impart a pearly appearance to the whole conidia, conidia 

in foam samples usually have a blob of mucilaginous material 

at the tip of each arm.  

 

Material examined 

Conidia in foam samples, Ulhas river (at Badlapur); S. A. 

Gosavi 1152 (PGDB); 21 July 2013. 

 

Distribution in India 

Karnataka, Kerala, Maharashtra, Madhya Pradesh and Gujarat 

(Source: Borse et al. 2017) [9]. 

 

Remarks 

The descriptions and measurements of conidia are agreed with 

that of F. multiradiata (Nawawi, 1976a) [29]. Therefore, it is 

assigned to that species. It is being collected for the first time 

from Thane district. 

  

  
 

Fig 3 

 

4) Flabellospora verticillata Alasoadura  

Nova Hedwigia, 15- 419 (1968b) [3]. 

Conidia are consist of a main axis 15-35 µm long, 2-3 µm 

wide with a terminal spherical or sub-spherical portion 2-3.5 

µm across; and a variable number of arms, each 75-125 µm 

long, about 1.5 µm at the attachment constriction, 4-6 µm at 

the widest part and tapering to about 2 µm at the tip. The arms 

arise from the dome-shaped apex but also from round the side 

of the apical cell. In a few detached conidia, the arms were 

restricted to the anterior part of the sub-spherical tip of the 

main axis.  

 

Material examined 

Conidia in foam samples, Vaitarna river (at Khodala); S. A. 

Gosavi 1153 (PGDB); 20 Aug., 2012. 

 

Distribution in India 

Maharashtra, Uttarakhand, Karnataka, Kerala, Tamil Nadu, 

Andhra Predesh, Madhya Pradesh and Gujarat (Source: Borse 

et al. 2017) [9]. 

 

Remarks 

The descriptions and measurements of conidia are agreed with 
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that of F. verticillata (Alasoadura, 1968b) [3]. Hence, it is 

assigned to that species. It is being reported for the first time 

from the study area. 

 

  
 

Fig 4 

 

5) Flagellospora curvula Ingold  

Trans. Br. Mycol. Soc., 25- 404 (1942) [18]. 

Conidia are curved or sigmoid, hyaline, unicellular, 100-150 

µm long, 2 µm broad in middle region tapering to 1.5 µm 

towards its ends. 

 

Material examined 

On submerged leaves and conidia in foam samples, Bhatsa 

river (at Atgaon); S. A. Gosavi 1154 (PGDB); 29 Sept., 2013. 

 

Distribution in India 

Karnataka, Kerala, Madhya Pradesh (as F. curvula var. 

minuta,) and Maharashtra (Borse et al. 2017) [9]. 

 

Remarks 

The descriptions and measurements of conidia are agreed with 

that of F. curvla Ingold (1942) [18]. Therefore, it is assigned to 

that species. It is being reported for the first time from Thane 

district. 

 

  
 

Fig 5 
 

6) Isthmotricladia gombakiensis Nawawi  

Trans. Br. Mycol. Soc., 64- 243 (1975). 

Conidia are 4-6-radiate consisting of a main axis, 20-27 µm 

long, 2-3 µm wide at the top, tapering to 1.5-2 µm at the base. 

The  arms  are fusiform, 74-100 µm long, 4-6 µm at the widest 

point, 10-15-septate, tapering gradually to 1-1.5 µm at the 

apex, and slightly constricted at the septa. The arms are 

connected to the axis by a narrow isthmus, 2-4.5 µm long, and 

1-1.5 µm wide.  

 

Material examined 

Conidia in foam samples, Vaitarna river (at Wada); S. A. 

Gosavi 1155 (PGDB); 28 July 2013. 

 

Distribution in India 

Karnataka, Andhra Pradesh, Maharashtra, Madhya Pradesh 

and Gujarat (Source: Borse et al. 2017) [9]. 

 

Remarks 

The descriptions and measurements of conidia are agreed with 

that of I. gombakiensis (Nawawi, 1975a) [28]. Hence, it is 

assigned to that species. It is being reported for the first time 

from the Thane district. 
 

  
 

Fig 6 

 

7) Isthmotricladia laeensis Matsush.  

Bull. Nat. Sci. Mus. Tokyo, 14- 479 (1971a) [27]. 

Conidia are tetra-radiate consisting of a main axis 15-19 µm 

long, 1.8-2 µm wide at the top, tapering at the base, 0-1-

septate. The arms are cylindrical, 40-52 x 2.4-3.2 µm, 3-

septate. The arms are connected to the axis by a narrow 

isthmus. (Main axis- 14-20 x 1.5-2 µm, 0-1-septate. Arms are 

three to four, 35-50 x 2-3 µm, 3-4-septate. 
 

Material examined 

Conidia in foam samples, Tansa river (at Vajreshwari); S. A. 

Gosavi 1156 (PGDB); 22 Sept., 2013. 
 

Distribution in India 

Karnataka, Maharashtra and Gujarat (Borse et al. 2017) [9]. 
 

Remarks 

The descriptions and measurements of conidia are agreed with 

that of I. laeensis (Marsushima, 1971a) [27]. Therefore, it is 

assigned to that species. It is being reported for the first time 

from the Thane district. 
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Fig 7 
 

8) Jaculispora submersa H.J. Hudson & Ingold  

Trans. Br. Mycol. Soc., 43- 475 (1960) [17]. 

Conidiua are hyaline, unicellular, main axis straight, 35-55 

µm long with truncate base, 3-3.5 µm wide at the base 

increasing to 5-7 µm wide at the distance of about 25-35 µm 

from the base, apex ending in a fine point, making the conidia 

appear dart-shaped except for three lateral appendages. 

Appendages are three, hair-like, equally spaced around the 

circumference, arise at a level just beyond half way between 

the base and apex, 10-24 µm long and 0.5-1 µm wide.  

 

Material examined 

Conidia in foam samples, Surya river (at Safale); S. A. Gosavi 

1157 (PGDB); 29 Oct., 2013. 
 

Distribution in India 

Andhra Pradesh, Uttarakhand, Karnataka and Maharashtra 

(Source: Borse et al. 2017) [9]. 

 

Remarks 

The descriptions and measurements of conidia are agreed with 

that of J. submersa (Hudson and Ingold, 1960) [17]. Hence, it is 

assigned to that species. It is being reported for the first time 

from Maharashtra.  

 

 
 

Fig 7 
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