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Abstract 
 

Concentration of airborne fungal spores in a vegetable market environment was examined to provide basic 

information needed. Exposed petriplate method was used to obtain quantitative and qualitative estimation 

respectively. Analysis for a period of one year revealed as many as 16 types of fungal colonies. Aspergillus sp. 

was most frequent and predominant genus detected, Penicillium sp. and Alternaria sp. spores were also 

abundant, which are well known allergenic and pathogenic. High concentration of airborne spores was 

recorded in January followed by December, February and November. Maximum contribution of the fungal flora 

was observed by Aspergillus niger followed by, Aspergillus sulfurous, Aspergillus flavus, Aspergillus fumigatus, 

Penicillium citrinum, Aspergillus sydowii, Aspergillus terreus, Alternaria alternata, Fusarium oxysporium, 

Penicillium funiculosum, Penicillium sp., Rhizopus sp., Sporotrichum sp., Aspergillus luchensis, Penicillium sp., 

(Gray Col) and Penicillium sp., (Blue Col).  The fungal colony counts showed Aspergillus niger dominant and 

Alternaria alternata co-dominant taxa. The study showed a common representation of many fungi both in the 

ambient air over the vegetable market and their occurrence on disease in vegetables. There was a definite 

relationship between aero-mycoflora of vegetable market and market diseases. 
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1. Introduction 

 

Numerous micro floras are present in the air. These 

include bacterial cells and endospore, fungal spores, 

pollen grains, insect parts. Many air borne 

organisms, as well as particles of biological origin 

passively float in the atmosphere. Molds are 

frequent contaminants of fresh vegetables. Air borne 

fungi are also considered as a key factor and as 

indictor of the level of air pollution. Air is a natural 

medium to contain very minute particles including 

various myco-floras. Many investigations on the 

aeromycoflora have been carried out in order to 

correlate with different type of allergic diseases in 

humans and vegetable diseases in India (Sreeramula 

and Seshavataran, 1962; Sreeramula and 

Ramalingam, 1963:64:65; Tilak and Kulkarni, 

1970:72: 80; Padmanaban et al., 1993; Tiwari and 

Sahu, 1995). Occurrence of aeromycoflora in 

vegetable and fruit market were also studied 

(Sharma and Bhattacharjee, 2001; Medhi and 

Sharma, 2010). The study of fungal aerospora of 

market may have some implications on the health of 

people working in the market, customers, sellers, etc. 

Fungal propagules in ambient air are regularly and 

continuously inhaled by human beings. The fungal 

spores present in the market environments may be 

causative agents of respiratory diseases in humans 

and infections to various perishable commodities. To 

study the seasonal variation of fungal propagules in 

vegetable market environment, the present study was 

conducted in vegetable market of Hapur, Uttar 

Pradesh (India). In present study the qualitative and 

quantitative assessment of fungal propagules was 

studied. The adverse effects of inhaled fungal 

propagules on the immune system have been well 

documented by various workers. Mold 

concentrations in the ambient air of the busiest 

markets exhibit immense importance in order to 

study the dissemination of post-harvest pathogens 

found in the air and in evolving the forecasting 

system for post-harvesting and storage diseases of 

fresh fruits and vegetables. It is a high time when we 

must become extremely aware of the insidious 

alternation in the quality of the air around us which 

is essential for health. Bio-pollution is a source-

transport effects phenomenon and is analogous to 

the emergence of plant diseases. 
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2. Materials and Methods 

 

The vegetable market is located in Garh road, 

Hapur. It is a district of western Uttar Pradesh on 

national highway 24 about 65 km northeast of Delhi. 

Hapur is famous for big Silo, gur mandi, food grain 

and vegetable market also. This market is situated 

on one of the corner of the city and surrounded on 

all sides by schools, residence quarters, hospitals 

and temples etc. The study was undertaken at 

different seasonal climate conditions i.e. Monsoon 

(June-September), winter (October-February) and 

summer (March-May) for the period of one year.  

 For the qualitative analysis of fungi, three 

different media were used Czapeks’s Dox agar 

(CDA), Potato dextrose agar (PDA) and Martine’s 

rose Bengal agar (MRBA). The three different 

petridishes of each medium were exposed for 4-5 

minutes at intervals of 15 days during morning when 

market activities like loading, unloading, agitation, 

weighing of vegetation’s were at their peak. All the 

petridishes were kept at different height (0.5-1.0 

meter) above the ground. After exposure to the air,  

incubated at 25 °C for 5-7 days. Identification of 

colonies was based on their color, size, shape and 

other morphological features (Barnett, 1962). 

 

3. Results and Discussion 

 

The mycoflora trapped from the air inside the 

vegetable market were Alterneria alternata, 

Aspergillus flavus, Aspergillus niger, Aspergillus 

terreus, Aspergillus sulfurous, Aspergillus 

fumigatus, Fusarium oxysporium, Aspergillus 

luchensis, Aspergillus sydowii, Penicillium citrinum, 

Penicillium funiculosum, Rhizopus sp. Sporotrichum 

sp. (Table 1&3). Petridishes containing media were 

exposed for 4-5 minutes at different places of 

vegetable market of Hapur and accordingly 

microfungi were trapped. The most predominant 

species found in air at vegetable market were 

Aspergillus niger, Aspergillus flavus, Aspergillus 

fumigatus, Pencillium citrinum, Alterneria alternata. 

Maximum number of isolates were observed in 

January followed by December, February and 

November (Fig 1).  

 Maximum contribution of the 

aeromicroflora   was observed Aspegillus niger 

followed by Aspergillus sulfurous, Aspergillus 

flavus, Aspergillus fumigatous, Penicillium  

citrinum, Aspergillus sydowii, Aspergillus terreus, 

Alterneria alternate, Fusarium oxysporium, 

Pencillium funiculosum, Pencillium sp. Rhizopus sp. 

Sporotrichum sp. Aspergillus luchensis, Penicillium 

sp. (grey colonies) and Penicillium (blue colonies) 

(Fig 2). The fungal colony count showed Aspegillus 

niger dominant and Alternaria alternata co-

dominant taxa. There was a definite relationship 

between aeromycoflora of vegetable market and 

market diseases. It can be conclude that winter is the 

season that has a wide variety of mold spores in the 

year. It is the season when there is minimal 

temperature and minimal rain while the relative 

humidity is sufficient to float a vital fungal spore. 

Verma and Khare (1987) observed the most 

frequent fungal population on vegetables was 

Alterneria alternata. Sarkar and Reddy (2011) 

reported cellulose activity in the fungal infected 

banana fruits. Sharma (2011) also reported mold 

biodiversity of certain leaf surface, air and soil borne 

mycoflora. Kakde and Kakde (2012) showed 

airborne fungal spores in vegetable market. Jadhav 

(1996) reported maximum fungal types during 

winter over rice field. Tiwari (1999) also observed 

maximum fungal type during winter from Raipur. 

Singh (2006) over spinach. Tiwari and Sharma 

(2008) from leaf surface of Ocimum sanctum. 

Tiwari and Suluja (2009) in Catharanthus roseus 

have also reported highest fungal incidence during 

winter season. The result of study showed that all 

the trapped fungi from air were not equally 

contributed the mycoflora Aspergillus sp. Fusarium 

oxysporium and Alternaria sp. were found efficient 

in vegetables. Spores concentration may also depend 

on the state of the host and weather. The seasonal 

pattern of spore types follows the life cycle of local 

vegetation. Increase in fugal spore concentration 

could be related to the maturing and senescence of 

tree foliage, grasses and to some extent local crops. 

Meteorological data used in the multiple regression 

analysis included minimum and maximum 

temperature, relative humidity and rainfall. These 

variables correlated strongly with spore 

concentration as the correlation analysis has shown. 

Other factors (average temperature, wind speed and 

direction) showed weaker correlation and in some 

cases correlation was no significant (Table 2). 

Metrological parameters like temperature and 

humidity seem to play vital role on the occurrence of 

mycoflora in the air of vegetable market.   

 
Table 1: Fungus sp. found in vegetable market of Hapur 

S.No Fungal species S.No Fungal species S.No Fungal species 

1 A. niger 6 A. luchensis 11 P.funiculosum 

2 A. flavus 7 A. sydowoii 12 Penicillium sp. 

3 A. fumigatus 8 A. alternata 13 Penicillium sp. (Blue) 

4 A. terreus 9 F. oxysporium 14 Penicillium sp.  (Gray) 

5 A. fureus 10 P. citrinum 15 Rhizopus  sp. 
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Fig 1: Seasonal occurrence of fungal flora in Hapur vegetable market (2009). 

 
 

Fig 2: Occurrence of different fungal flora in Hapur vegetable market 2009 

 
 

1-Aspergillus niger, 2-A. flavus, 3-A. fumigatus, 4 -A. terreus, 5- A. sulfureus, 6-A. luchensis, 7-A. sydowii, 8- Alternaria alternata, 9-

Fusarium oxysporium, 10-Penicillium citrinum, 11- Penicillium funiculosum, 12- Penicillium sp. 13- Penicillium Sp (Blue Col), 14- 

Penicillium sp. (Gray colonies) 15- Rhizopus sp. 16- Sporotrichum sp.
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Table 2: Monthly Meteorological Data of Rainfall (cm), Maximum and Minimum Temperature (
o
C) and 

Relative Humidity (%) for the Year 2009 

 

Months Rainfall (cm) 
Temperature (

º
C) Relative humidity 

(%) Maximum Minimum 

January 0.2 19.8 8.6 86.2 

February 1.3 25.1 10.6 81.3 

March - 31.1 14.8 77.2 

April 1.8 37.0 19.9 56.8 

May 1.2 38.2 23.3 59.1 

June 1.2 40.1 26.3 58.4 

July 21.9 35.5 25.3 81.9 

August 15.3 34.3 24.8 85.2 

September 8.3 34.0 23.1 86.2 

October 0.7 31.4 17.0 75.7 

November 1.0 24.6 11.6 80.2 

December - 21.5 7.5 80.6 

Annual/ Mean 52.9 31.05 17.73 75.73 

 

 

Fig 3: Monthly rainfall (cm) in Hapur in 2009 

 

 
 
Fig 4: Monthly temperature in Hapur in the year 2009 
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Fig 5: Monthly relative humidity in Hapur in 2009 
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Table 3: Occurrence of fungal species in vegetable market at Hapur in year 2009 

S. 

No. 

Name of 

Fungi 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

 
01 15 01 15 01 15 01 15 01 15 01 15 01 15 01 15 01 15 01 15 01 15 01 15 

1 
Aspergillus 

niger 
++ +++ +++ ++ ++ +++ 

++

+ 

++

+ 
++ --- ++ ++ ++ ++ ++ 

++

+ 
++ 

++

+ 

++

+ 
++ 

++

+ 
++ ++ ++ 

2 
Aspergillus 

flavus 
+++ ++ +++ --- ++ ++ ++ --- --- --- --- --- --- --- --- --- ++ --- --- --- ++ 

++

+ 
+++ ++ 

3 
Aspergillus 

fumigatus 
++ +++ +++ +++ --- -- -- --- -- -- 

++

+ 
++ --- --- --- ++ --- 

++

+ 

++

+ 
++ --- --- --- --- 

4 
Aspergillus 

terreus 
--- --- --- --- ++ --- 

++

+ 
++ ++ --- --- --- ++ +++ --- ++ --- --- --- --- --- --- --- --- 

5 
Aspergillus 

sulfurous 
+++ +++ --- +++ --- --- --- --- --- --- 

++

+ 

++

+ 

++

+ 
++ ++ --- 

++

+ 
++ ++ --- ++ 

++

+ 
+++ +++ 

6 
Aspergillus 

luchensis 
--- --- --- --- --- --- --- 

++

+ 
--- ++ ++ --- --- --- --- --- --- --- --- --- --- --- --- --- 

7 
Aspergillus 

sydowii 
+++ +++ --- --- --- --- --- --- --- -- --- --- 

++

+ 
--- ++ --- --- --- --- --- ++ 

++

+ 
+++ ++ 

8 
Alternaria 

alternata 
+++ +++ +++ ++ --- +++ --- --- --- -- --- --- --- --- --- --- --- --- --- --- --- --- ++ +++ 

9 
Fusarium 

oxysporium 
+ + + --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ++ 

++

+ 
++ +++ 

10 
Penicillium 

citrinum 
+++ +++ +++ ++ ++ --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ++ 

++

+ 
++ +++ 

11 
Penicillium 

funiculosum 
+++ ++ ++ ++ --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- 

++

+ 
+ ++ 

12 
Penicillium 

sp. 
--- --- --- --- --- +++ --- --- --- --- --- --- ++ --- --- --- --- --- --- --- ++ 

++

+ 
+++ ++ 

13 
Penicillium 

sp. 
--- --- --- --- --- --- ++ --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- 

14 
Penicillium 

sp.  
--- --- --- --- --- --- --- ++ ++ 

++

+ 
--- --- --- --- --- --- --- --- --- --- --- --- --- --- 

15 Rhizopus sp +++ +++ ++ ++ --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- +++ 

16 
Sporotricum 

sp. 
+++ +++ ++ --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ++ 

 


