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ABSTRACT  

 

In the present investigation the studies have been under taken on the incidence of air born fungal spores in 

the air over Rice field ofDhakani in  Gondia District.During the period from June 2016 to may 2018, in both 

the seasons i.e. Kharif and Rabi.Aeromycological survey for four season was carried out in Dhakani of 

Gondia District. The altogether 76 species belonging to 48 genera were identified by culture plate 

(sedimentation) method and Hi media Air Sampling. (Impaction). The dominant genera occurring in rice 

field environment were Aspergilli/penicilli, Curvularia, Fusarium, Alterneria, Rhizopus, Mocur, 

Helminthosporium, Nirgrospora, Torula, Tricoderma, Periconia, Pythium, Pithomyces etc.  

Fungal spores exhibited seasonal and annual variation. Majority of them with peak in September and October 

in first and second kharif season. Likewise March and April in first and second Rabi season. During the 

period of investigation the analysis of data showed that there is no spore free period in the rice field 

environment. On an average of two years the Aspergilli/ penicilli were predominantly observed followed by 

Curvularia, Alterneria, fusarium, Rhizopus, Mucor, Nigrospora, Torula, Helminthosporium. However sterile 

Black mycelia and sterile white mycelia were also recorded abundantly in the total airspora. On the whole 

dueteromycetes were predominant qualitatively and quantitatively to the total airospora followed by 

ascomycetes, zygomycetes oomycetes and basidiomycetes on an average of two year.  

The concentration of fungal spores differed from month to month. The highest incidence were recorded 

during August to September in Kharif season one and kharif season two, same as like as in Rabi season 

fungal spore concentration was higher in month of March and April. The incidence of CFU s/m3 in the air 

was not homogenous and each type showed difference in seasonal and annual incidence. 

Keywords :  Dhakani, kharif, Rabi, sedimentation,Impaction.Aeromycological. 
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INTRODUCTION 

 

Rice (Oryza sativa L.) is an important cereal for human consumption. This cereal is the staple food for over 

half the world population and is considered as the worlds largest by the size of the area where it is grown and 

the number of people also depends on this crop (IRRI 2002). In India, rice is an important part in the daily 

diet of the, and current per capita consumption is among the highest in Latin America, Contributing 20% of 

daily calories consumed (Cárdenas et. al. 2007).  

Controlling diseases that may attack the crop is of great importance to increase productivity in rice growing 

areas. In particular fungi have been described as causal agents of various rice diseases more than other group 

of pathogens. (Herrera 2003).  

Most fungi that affect rice cultivation can spread through the air that is why aerobiological investigation is 

useful for understanding the disease epidemiology and its control (Cordero and Rivero 2001). Aerobiological 

systematic studies provide modeling. In order to identify the periods of greatest concentration of fungal 

propagules in the air, which poses a risk to the crop (Kasprzyk 2008). Like this the ideal time to implement 

different security measures, such as applying a chemical fungicide or biological product, can be identified 

(ponti and cavanni1992).  

In Gondia Aerobiological studies have been meagerly carried out in urban areas. However there is no 

systematize monitoring on rice growing areas. These investigations could help to characterize the fungi 

present in the air and provide additional information such as occurrence, concentration and their relationship 

to different environmental factors. The aim of this study was to determine the presence of propagules of 

pathogenic fungi in the air of rice agroecosystem. Considering the above viewpoint to gather information on 

the prevalence of airborne fungal spores over rice fields a systemic survey was undertaken at Dhakani Rice 

field in Gondia District. Such study is the first of its kind in this region as there are no reports on the 

aerobiological work in this area.  

 

MATERIALS AND METHODS  

 Study area  

The experiments were conducted at Dhakani rice field (Gondia, Maharashtra). This area has a humid climate. 

The research was carried over a plot of plantation to oryza sativa. (Jaishreeram variety).  

 

 

Sampling  

The collection of air fungal propagules was .undertaken with a volumetric air sampler (Hi-media air sampler) 

using Rose Bengal Agar strip. (i.e. impaction method) and Petri plate exposure (i.e. sedimentation method), 

using PDA and Czapek doxe agar media. The study was carried out from June 2016 to may 2018. In both 

seasons (Kharif and Rabi) sampling was performed once a week. The meteorological variables for mean 

temperature and relative air humidity were measured at each sampling time and these data were confirmed 

with the daily forecasts issued by the institute of Meteorology website.  
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 Classification and identification of Isolates.  

Petri dishes of each sample were incubated at 27 0c for 7 days emerging colonies were counted after 4 and 

7, days of incubation. The concentration of fungi propagules detected in the air was calculated using the 

formula suggested by the equipment manufacturer and was expressed as unit of fungi concentration in air 

(cfu/m3). The identification of isolates genera was carried out by convential methods according to the 

criteria of Barnett and Hunter (1998). 

 

 EXPERIMENTAL RESULTS  

 kharif season I (2016-17)  

Total 33 genera of fungi were isolated and identified in the vicinity of Dhakani rice field during June-

November 2016 with the two methods of air sampling i.e. impaction and sedimentation. Aspergillus species 

dominated the aeromycoflora and some other species were also found in considerable amount with varying 

frequencies. Deuteromycetes dominated the mycoflora.  

Total contribution of deuteromycetes, ascomycetes and zygomycetes, Oomycetes and Basidiomycetes in air 

was 70 %, 11%, 8.82%, 5.88% and 2.94% in impaction samples respectively  The percentage of 

deuteromycetes, ascomycetes, zygomycetes and Oomycetes in sedimentation samples was 76.92%, 7.69%, 

7.69% and7.69% respectively. Total .2020 colonies of different species of fungi were recorded with 

impaction method. The maxima of concentration of airborne fungi was observed in the month of October 

(534 cfu/m3) and minima in June (245 cfu/m3),  Total 760 plate counts of airborne fungi were observed by 

sedimentation method. The maximum concentration of airborne fungi were recorded in October 

(207cfu/5min) and minimum 30cfu/5min) in November.  

Among Deuteromycetes, Aspergilli/Penicillum Contributed 19.70% in impaction sample and 15.13 % in 

sedimentation sample. Curvularia reported 7.77 % in impaction samples and 18.68% in sedimentation 

samples and occupied the second position of the total mycoflora. Other prevalent fungal species were 

Fusarium (5.89% Impaction and 6.97% in sedimentation) Mucor (4.75 % in impaction and 2.76 % in 

sedimentation) Rhizopus (4.36% in impaction and 3.42% in sedimentation). Torula (in impaction 3.11% and 

in sedimentation 3.42%), Phoma (3.31% in impaction and 0% in sedimentation) Plectosporium, (in 

impaction 3.51% and in sedimentation 2.36%) Nigrospora, (in impaction4.25% and in sedimentation1.44%), 

Pithomysis (3.51% in impaction and 0% in sedimentation), Odiodendran (in impaction 3.32% and in 

sedimentation 0%), Cladosporium (in impaction 3.61% and in sedimentation 0%) Alternaria (in 

impaction3.91% and in sedimentation 6.18%) otherfungilike Absida, Acromonium, Aerobasidium, Bipolaris, 

Botritis, Candida, Cercospora, Chaetomium, Epicoccum,  

Geomyces, Geotrichum, Helminthosporium, Microsporium, Monilia, Phythium, Phytopthora, Graphium, 

Tetrapolia, Tricoderma, Tricophyton, Tricotheca arefoundinleastquantity. 

 The unidentified fungi were 2.08% in impaction samples, while 6.17% in sedimentation samples, sterile 

white mycelium and sterile black mycelium fungi are included in unidentified fungi. 
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 Rabi season I . (2016- 2017)  

A sum of 1202 colony forming units were recorded with impaction sampling method and 607 cfu/5 min with 

sedimentation method over rice field of Dhakani. Total 39 genera of fungi were reported, among which 

Aspergillus, Penicillium,Curvularia, Alternaria etc. were the topmost dominant fungal genera. 

Deuteromycetes were dominant throughout the season. Total percentage of Deuteromycetes in air was 

64.10% in impaction samples and 71.43% in sedimentation samples  while, ascomycetes, zygomycetes, 

oomycetes, and basidiomycetes were 15.38%, 10.26% 2.56% and 7.69% respectively in impaction samples 

and 10.71%, 7.14%,10.71%and 0% basidiomycetes were in sedimentation samples. 

Mean concentration of airborne fungi per liter of air was recorded maximum in March (330 cfu/m3) and 

Minimum in May (110 cfu/m3). The Highest concentration of fungi in sedimentation air sample was reported 

in March (193 cfu/5min), lowest in May (62 cfu/5min). Among deuteromycetes, Aspergilli/Penicillium was 

most common species. They contributed 14.99 % in sedimentation samples and 16.06% in impaction 

samples. Curvularia sp reported (12.97%) in impaction samples and (21.58%) in sedimentation samples, and 

it is second largest genera found in this season,(Fig.5.7and Fig 5.8) while contribution in impactions samples 

and in sedimentation samples of other genera such as Alternaria sp was reported to be 5.77% impaction and 

6.83% in sedimentation. Cladosporium was 4.86% in imapaction and 2.21% in sedimentation sample were 

also contributed total aerornycoflora.Sterile white mycelium (1.85%) and Sterileblack mycelium (2.03%) in 

sedimentation samples  and (1.8%) Sterilewhite mycelium, (1.53%) Sterileblack mycelium in impaction 

samples  are included in unidentified fungi.  

Table.1 Contribution of Fungal spore II (2016 – 2018) 

Sr 

no 

Calss Kharip season 

(2016-17) 

Rabi season  

(2016-17) 

Kharip season 

(2017-18) 

Rabi season  

(2017-18) 

    A (%) B (%) A (%) B (%) A (%) B (%) A (%) B (%) 

1 Deuateromyceates 70.59 76.92 64.1 71.43 61.29 71.88 62.16 71.43 

2 Ascomyceates 11.76 7.69 15.38 10.71 25.8 9.38 13.51 10.71 

3 Oomyceates  8.82 7.69 2.56 10.71 0 9.38 16.71 10.71 

4 Zygomyceates 5.88 7.69 10.26 7.14 9.68 6.25 10.17 7.14 

5 Basidiomyceates 2.94 0 7.69 0 3.29 3.13 3.57 0 

Percent contribution of total fungal spore by both method (Impaction (A) 

Sedimentation (B)) during June 2016 to May 2018 
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Kharif season II ( 2017-2018)  

Sum of1911 spore count in impaction samples and 833 in sedimentation of total mycoflora were recorded. 

Among which, the highest concentration of total fungi was maximum in September (492 cfu/m3) and 

minimum in June (153 cfu/ m3) with impaction method. In sedimentation samples monthly average 

concentration was maximum in September and October (219 cfu/5min) and minimum in November (37 

cfu/5min).Aspergilli/Penicillium, Curvularia lunata, Alternaria alternata, mucor sp, Rhizopus oryzae, were 

commonest in anomorphic fungi.  

Deuteromycetes were reported 61.29% in the impaction method and 71.88% in sedimentation method. 

Percentage contribution of ascomycetes was 25.80% with impaction method and 9.38% in sedimentation 

method. percentage of zygomycetes contributed 9.68% with impaction method and 6.25% in sedimentation 

method. Oomycetes contributed 9.38% in sedimentation method and were absent in impaction sampling 

3.23% Basidiomycetes in impaction method and 3.13% in sedimentation method were reported in Kharif 

season of 2017. Aspergilli/Penicillium and curvularia were dominant throughout the season. 

Aspergilli/Pencillium contributed about 18.99% in impaction samples  and 15.45% in sedimentation samples 

curvularia were 13.34% in impaction and 18.40% in sedimentation method. Which was higher than 

Aspergilli/Penicillium in sedimentation method,  other than this Rhizopus, mucor, Alterneria 8.05%, 8.00% 

and 7.59% respectively by impaction method and 4.3%, 2.9%, 6.6% respectively by sedimentation method. 

Some othergenera of fungi such as Fusarium (5.33% impaction and 8.04% in sedimentation), Bipolaris 

(4.97% impaction & 3.96% in sedimentation) Monilia (0% in impaction and 1.68% in sedimentation), 

Torula (1.30% in impaction and 2.88% in sedimentation) were also reported in the aeromycoflora. Sterile 
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white mycelium and sterile black mycelium contribution in impaction samples were 2.72% and 2.04% 

respectively 2.88%, 1.92% respectively in sedimentation samples. 

 

Rabi Season II (2017- 2018 )  

In all 37 species of fungi were reported around Dhakani rice field in impaction and 30 species in 

sedimentation methods of air sampling. Among those total 928 colonies of fungi counted by impaction 

method and 651 by sedimentation method. Average contribution of Deuteromycetes in aeromycofiora was 

62.16% with impaction samples and 71.43% in sedimentation samples, contribution ascomycetes was 

13.51% in impaction method and 10.71% in sedimentation method. The zygomycetes contributed 10.71% 

with impaction and 7.14% in sedimentation method and oomycetes contributed 16.17% in impaction and 

10.71% in sedimentation samples.  

Airborne fungi were recorded maximum around Dhakni rice field in March (251cfu/ m3) with impaction 

method. Minimum concentration was reported in May (98 cfu/ m3) with the same method. Maxima of 

concentration of airborne fungi with sedimentation method were observed in March (230 cfu/5min) and 

minima in May (48 cfu/5min). The predominant genera of aeromycoflara around Dhakani Rice field was 

Aspergillus/Penicillium which contributed 20.90% in sedimentation samples and 19.18% in impaction 

samples. Curvularia reported 14.17% in impaction and 16.9% in sedimentation followed by Alternaria 

5.17% in impaction and 6.45 % in sedimentation Rhizopus (4.09% in impaction and 2.76% in sedimentation) 

Mucor (2.90 in impaction 3.53% in sedimentation) Fusarium (3.44% impaction and 6.69% in sedimentation)  

Other major genera which contributed mycoflora were Cladosporium (4.31% in impaction and 3.36% 

sedimentation)  Torula (3.77% in impaction and 1.54% in sedimentation) Nigrospora (2.37% in impaction 

and 2.15% in sedimentation samples) Bipolaris (3.01% in impaction and 1.69 % in sedimentation samples) 

phythium (1.50% impaction and 2.61 in sedimentation samples) Tricoderma (1.40% in impaction and 1.54% 

in sedimentation). Unidentified fungi i.e. sterile black mycelium and sterile white mycelium in 2.04% in 

impaction, 2.7% sedimentation and 1.19% in impaction, 1.23% in sedimentation samples recorded 

respectively.  
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Table.2 Contribution of Fungal spore II (2016 – 2018) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Percent contribution of total fungal spore by both method (Impaction (A) 

Sedimentation (B)) during June 2016 to May 2018 

Sr 

no 

Calss Kharip season 

(2016-17) 

Rabi season  

(2016-17) 

Kharip season 

(2017-18) 

Rabi season  

(2017-18) 

    A (%) B (%) A (%) B (%) A (%) B (%) A (%) B (%) 

1 Deuateromyceates 70.59 76.92 64.1 71.43 61.29 71.88 62.16 71.43 

2 Ascomyceates 11.76 7.69 15.38 10.71 25.8 9.38 13.51 10.71 

3 Oomyceates  8.82 7.69 2.56 10.71 0 9.38 16.71 10.71 

4 Zygomyceates 5.88 7.69 10.26 7.14 9.68 6.25 10.17 7.14 

5 Basidiomyceates 2.94 0 7.69 0 3.29 3.13 3.57 0 
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Percent contribution of fungal spore in by Impaction method  

(kharif season 2016-2017 and 2017-2018)  

 

 

 

 

 

 

 

 

 

 

 

 

 

Percent contribution of fungal sporeby sedimentation method (kharif season2016-2017 and 2017-
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Percent contribution of fungal spore by impaction method (Rabi season2016-2017 and 2017-2018) 

 

 

 

 

 

 

 

 

 

 

Percent contribution of fungal spore by sedimentation method (Rabi season2016-2017 and 2017-2018) 

 

 

 

 

 

 

 

 

 

 

DISCUSSION AND CONCLUSION 
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The study enabled to identify 68 fungal spore types at the species level which numerically made up 95% of 

the total air spore. Of the 68 types, 48 belong to deuteromycetes, 10 belong to ascomycetes, 7 belongs to 

zygomycetes, 3 oomycetes and 1 Basidomycetes. The Deuteromycete spores dominated (69.11%) followed 

by Ascomycetes (14.71%) zyomycetes (10.30%), oomycetes (4.41% and Basidiomycetes (1.47%). 

Basidiomycetes were represented by only one member, Aerobasidium. It contributed 1.80% to the total air 

spora.  

The percentage contribution of ascospores to the total air spora was comparitively higher in kharif than in 

rabi season. Occurance of different types of ascospores in Rabi season was due to occasional rains. Thus the 

seasonal maxima was observed in rainy season. The effect of rain on the catches can be classified in two 

types immediately or delayed. Spores of Epicoccum were recorded immediatelyafter the rain while the 

spores of Nurospora, Phoma developed1,2 days after the rain. Gregory and Hirst (1957) observed that 

ascospores occur in abundance after the rains. Same phenomenon was observed by sreeramulu (1967) High 

humid condition and low temperature found to be favourable for the occurrence of these spores in air.  

Deuteromycetes spores are produced in abundance are light in weight and remain in air for more days. Also 

occurrence of the members of deuteromycetes was irrespective of weather conditions hence spores were 

noticed throughout the investigation period. 

The monthly concentration of filamentous fungi propagules in the region studied ranged between 29 and 507 

cfu/m3. These results are consistent with those in a rice agroecosystem in India by some researchers (Uddin 

2004, Adhikari etal. 2004). The tendency to find the greatest concentration of fungal propagules in the air 

during the warmer and humid months of the year (July to September) has been also suggested in 

aerobiological outdoor work made in Havana (Rojas et. al 2012). In thepresent investigation the highest 

concentration was detected in October (Kharif season 2016) (507 cfu/m3) and there was positive correlation 

between temperature andconcentration. of filamentous fungi inair Kasprzk and worek (2006) suggested that 

the concentration of spores in a rural area of Poland is increased from June to November, and the highest 

value are detected in July and August, Quintero etal. (2010) suggested that concentration of fungal spores in 

the atmosphere of Puerto Rico is increased from August to September. This is in resemblance to our result. .  

All the genera present in this research have been also reported in other aerobiological studies around the 

world (corden et. al. 2003; Kasprzyk and worek 2006; Rao et al. 2009). The genus curvularia was observed 

more throughout the study and detection is of importance since this genus is related to diseases in rice grains, 

which can cause considerable loss in cultivation of rice. Species of Alternaria are also related to rice disease 

and this genus is also detected in this study. Bipolaris is another genus of importance for rice cultivation, as 

the species Bipoloris oryzae causes brown spot (Neninger et al. 2003 Ojeda and subero 2006), which is the 

second most important disease associated with this crop (Picco and Rodolfi 2002). This genus has been 

reported in aerobiological studies conducted in the atmosphere of rice agro ecosystem from Italy and Spain 

(picco et. al 2004. Lard Alvarez et. al. 2004). Although the incidence of Cercospora in present study is 

relatively lowCercospora oryzae that can cause the linear patch of rice cultivation and is another disease that 

can affect the yield of rice (cardenas etal. 2003).  

The monthly aeromycological dynamic of Pyricularia grisea sac corresponds (period of detection of fungus 

and concentration) with studies mode in the United states by Kaminski (2006) and made in Spain by Lara 

Alvarez et.al (2005). These studies found the maximum . spores in the air from the middle of August and 
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September respectively. Literature indicates that relative humidity in air and temperature influence positively 

at various stages of the life cycle of the fungus and this favour sporulation and release of conidia (Lara , 

Alvarez etal. 2005). The fact that it is also demonstrated same trend in agricultural area located in the middle 

of our country is important because the tropical characteristics allows to reach high temperature and relative 

air humidity in most of the year in this geographical area.  

Considering that many propagules of fungi that affect crops spread through the wind this research could 

provide information on the mode of distribution of fungal spore in the air. The continuity of this type of 

research and evaluation of the influence of different climatic parameters would explain the ecology of the 

fungus with the potential to affect different crop and a better understanding of the epidemiology of diseases 

they cause.  

CONCLUSION 
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