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ABSTRACT 

The storage fungi excessively affect the quality of the seeds during storage and may reduce seed vigour, affect the seed 
viability adversely and also reduce germination percentage of contaminated seeds. The storage fungi bring about the 
chemical changes in seed, increase respiration rate of seed after contamination. So, present studies were conducted to 
find out the seed mycoflora of stored kalonji seeds. Kalonji seeds samples collected from 5 different tehsils (Agra Sadar, 
Bah, Etmadpur, Kheragarh and Kiraoli) of Agra region were studied for association of fungi during 3 seasons i.e. winter, 
summer and rainy. In all 32 fungi were isolated by using ISTA techniques. The maximum mycoflora was obtained during 
rainy seasons but decreased during winter and summer seasons with varying frequencies, abundance and population. 
The maximum frequency was recorded of Aspergillus flavus in rainy (92.85%), in winter (91.31%) and in summer 
(100.00%) with high population  24.55x102, 18.00x102 and 20.00x102 whereas the minimum frequency was reported for 
Drechslera specifera (6.28%) in rainy season, in Chaetomium globasum (4.34%) in winter season and for Aspergillus 
sulphureus (5.00%) in summer season with varying population. 
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INTRODUCTION 
Kalonji (Nigella sativa L.) is an annual flowering plant of Ranunculaceae family. It is commonly known as 
black seed or black cumin and used as spice. Kalonji seeds have been used as spice from ancient times. 
Kalonji seeds are used in pickles as spice and food preservative by the Indian people whereas in Egypt it 
is used as carminative and flavouring agents in bread. The seeds has 0.5 to 1.4% essential oil which is 
used in pharmaceuticals and perfume industry [22]. Seeds are also used for flavouring and seasoning 
bread, pickles and bakery products. 
Kalonji has a rich religious background [13] In Islam, It is considered one of the largest forms of therapy 
available. The islamic prophet Mohmmed once said that "the black seed can heal every disease except 
death". It is also included in the list of natural medicines of "Tibb-e-Nabavi" (Medicine of the Prophet 
[Muhammad]). Kalonji is also descried as the curative black cumin in the Holy Bible. In the Unai Tibb 
system of medicine, kalonji is considered as a valuable remedy for many diseases. 
Kalonji seeds have been extensively used in conventional medicine as a diuretic, used to promote 
menstruation and increase milk production [13], antihypertensive [32], antioxidant [23], antianxiety [6] , 
anti-tussive [14], anti-ulcer [25] , gastroprotective [19] , antiasthmatic [7] , anticancer [20], anti-
inflammatory [24], Immuno modulatory [26], anti tumor [21], hepatoprotective effect [31], tumor growth 
suppression , men infertility improvement [18], cardiovascular disorder [29], memory improvement, 
antibacterial activity [15], anti-viral activity, anti fungal activity [1], anti-schistosomiasis [9], digestive and 
appetite stimulant [11], renal protective [3], antiparasitic activity and anti diabetic activity . 
Seeds are highly susceptible to fungal infestation and the fungal infestation during storage could reduce 
germination, seed vigour and also deterioration of quality of seed. Thus the present investigation was 
conducted to analyze the seed associated mycoflora of kalonji during storage in rainy, winter and summer 
seasons. 
 
MATERIAL AND METHODS 
Collection of seed samples 
A total 150 seed samples of kalonji were collected from different traders of Agra region viz. Agra Sadar, 
Bah, Etmadpur, Kheragarh and Kiraoli in different seasons (winter, summer and rainy), preserved in 

http://www.bepls.com


BEPLS Vol 11[8] July 2022              67 | P a g e            ©2022 AELS, INDIA 

polythene bags and stored in refrigerator until used. The seed mycoflora was recorded by dilution plate 
method using PDA and Czapek’s media following ISTA [17]. 
Dilution Plate Method 
In this method, 10 g seeds from each sample were transferred to 250 ml erlenmeyer flask containing 100 
ml sterilized distilled water. The flasks were shaken for 30 minutes using a mechanical shaker. After 
shaking, serial dilutions were prepared from the original to obtain 1/1000 concentration. Then 1 ml from 
this dilution was transferred in to a sterilized petridish in which 15 ml of luke warm PDA medium was 
poured and dishes were gently shaken to disperse the medium and spore suspension uniformely.  
Ten replicates were prepared for each sample. After the medium had solidified, the petriplates were 
incubated at 28 ± 2ºC for 6 days then colonies of different fungi were identified and counted. 
Identification of Fungi 
Temporary slides of fungal isolates from pure cultures were made and observed under a binocular 
microscope. Morphological and cultural characters of isolated fungi were recorded and compared with 
standard key for establishing their identity [12,5,28]. Frequency, density and total population of different 
fungi were calculated as follows - 

studied replicates of no. Total
present  wasfungus  whichin replicates of No.(%)Frequency  ×100 

replicates  theall in fungus  theall of colonies of no. Total
replicates  thein fungus particular of colonies of no. Total (%) Abundance   ×100 

Total population   =   Total no. of colonies of a fungal species per gram samples 
 
RESULT 
A total 32 fungal species belonging to 15 genera were recorded from stored seeds of kalonji (Nigella 
sativa L.) during 3 different seasons (winter, summer and rainy). Alternaria alternata, Aspergillus flavus, A. 
niger, A. ochraceus, A. parasiticus, A. sydowii, Chaetomium globosum, Cladosporium cladosporoides, 
Curvularia lunata, Fusarium moniliforme, Mucor heamalis, Penicillium chrysogenum, P. citrinum, Rhizopus 
stolonifer and Trichothecium roseum were common in winter, summer and rainy seasons with varying 
frequencies, abundance and population. 
The maximum frequency was recorded of Aspergillus flavus in all three seasons (rainy 92.85%, winter 
91.31%, summer 100.00%). In rainy seasons, the minimum frequency was noted in case of Drechslera 
specifera, However the minimum population 2.00 x 102 was reported for Cephalosporium acremonium. 
However, Acremonium vitis, Cladosporium herbarum, Fusarium solani, Paecilomyces fusisporus were not 
detected in this season. 
In winter season, the minimum frequency was reported in Chaetomium globosum (4.34%) with 1.00x102 
population. Aspergillus aculeatus, A. fumigatus, A. japonicus, A. nidulans, A. sulphureus, A. tamari, A. terreus, 
Cephalosporium acremonium, Ulocladium chartarum were not reported in this season. 
In summer season, the minimum frequency was recorded for Aspergillus sulphureus (5.00%) with 
1.20x102 population Aspergillus aculeatus, A. japonicus, A. tamari, Cephalosporium acremonium, 
Cladosporium herbarum, Drechslera specifera, Fusarium oxysporum, F. solani, Paecilonyes fusisporus, 
Penicillium expansum, P. patulum and Ulocladium chartarum were not detected in this season. 
 
DISCUSSION 
The association of seed borne mycoflora revealed a diversity of fungal species associated with seeds that 
could eventually cause serious damage to the kalonji seeds. 
 The seed mycoflora of kalonji (Nigella sativa L.)  has been isolated during pre-harvest, post harvest and 
storage conditions by using Agar plate method, Blotter method and deep freezing method and identified 
about 28 species belonging to 17 genera of fungi viz. Aspergillus luchuensi, A. nidulens, A. niger, A. 
ochracious, A. restictus, A. versicolar, Chetomium spp. Emercella nidulance, Episoccum purenses, Penicillium 
citrinum, P. restrictum, Phoma sp., Rhizoctonia solani, Verticillim terrestre during storage [2]. Similarly, 
Alternaria alternata, A. aculeatus and Penicillium spp. isolated from unsterilized seed surface of kalonji and 
A. aculetus also isolated from sterilized surface [30]. 
Six dominant fungi viz. Alternaria alternata, Aspergillus flavus, Aspergillus fumigatus, A. niger, Fusarium 
chlamydosporum and Penicillium glabrum from stored seed of Jatropha curcas L.[27].  
The seed borne fungi of brinjal with different storage period at different temperatures have been 
reported. The maximum incidence was reported of Alternaria alternata followed by Aspergillus flavus, 
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Curvularia lunata, A. niger and Rhizopus stolonifer [16]. A total 14 mycoflora were detected with the 
highest average frequency for Fusarium sp. and lowest average frequency for Penicillium sp.[4]. 
Eight fungal species including Alternaria alternata, Aspergillus flavus, A. niger Curvularia lunata, Fusarium 
monliforme, Rhizopus stolonifera, Mucro spp. and Trichoderma viride from wheat seeds [8]. Similarly 7 
fungal species viz., Fusarium sp., Alternaria alternata, A. niger, A. candidus, T. leavis, T. tritici and 
Penicillium sp. were isolated and identified from seeds of two wheat cultivars [10]. 
 
CONCLUSION 
Seed borne mycoflora can cause pathogenesis adversely affecting quality of seeds. A total of 32 different 
fungal species belonging to 15 different genera were isolated from kalonji seeds through agar plate 
method in different seasons. The association of  moulds particularly mycotoxigenic strains is of 
considerable importance in terms of human health and should be prevented in such a food commodity. 
Table 1 : Distribution of mycoflora in stored samples of kalonji seeds during winter, summer and 

rainy seasons. 
S. No. Name of fungi Winter Summer Rainy 

1. Acremonium vitis + + – 
2. Alternaria alternate + + + 

3. Aspergillus aculeatus – – + 
4. A. flavus + + + 
5. A. fumigatus – + + 
6. A. japonicus – – + 
7. A. nidulans – + + 
8. A. niger + + + 
9. A. ochraceus + + + 

10. A. parasiticus + + + 
11. A. sulphureus – + + 
12. A. sydowii + + + 
13. A. tamari – – + 
14. A. terreus – + + 
15. Cephalosporium aceremonium – – + 
16. Chaetomium globosum + + + 
17. Cladosporium cladosporoides + + + 
18. C. herbarum + – – 
19. Curvularia lunata + + + 
20. Drechslera specifera + – + 
21. Fusarium moniliforme + + + 
22. F. oxysporum + – + 
23. F. solani + – – 
24. Mucor heamalis + + + 
25. Paecilomyces fusisporus + – – 
26. Penicillium chrysogenum + + + 
27. P. citrinum + + + 
28. P. expansum + – + 
29. P. patulum + – + 
30. Rhizopus stolanifer + + + 
31. Trichothecium roseum + + + 
32. Ulocladium chartarum – – + 

Number of mould species occurred 23 20 28 
+ Denotes presence of mould species in samples 
– Denotes absence of mould species in samples 
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Table 2 : Quantitative determination of mycoflora in stored samples of kalonji under different 
environmental conditions. 

S. 
No. Name of fungi Winter Summer Rainy 

%F %A P %F %A P %F %A P 
1. Acremonium vitis 6.90 1.60 2.00x102 10.00 2.50 8.60 x102 – – – 

2. Alternaria 
alternate 43.47 1.75 9.00 x102 55.20 5.70 35.50 x102 46.42 2.30 12.00 x102 

3. Aspergillus 
aculeatus – – – – – – 28.57 3.00 3.60 x102 

4. A. flavus 91.31 2.90 18.00 
x102 100.00 3.00 20.00 x102 92.85 3.40 24.55 x102 

5. A. fumigatus – – – 10.05 2.65 3.20 x102 18.85 2.10 11.00 x102 
6. A. japonicus – – – – – – 14.28 1.15 1.60 x102 
7. A. nidulans – – – 60.00 2.10 8.00 x102 25.00 2.35 10.50 x102 

8. A. niger 69.56 2.50 20.60 
x102 75.00 2.08 25.20 x102 80.42 3.40 18.10 x102 

9. A. ochraceus 21.00 2.00 4.00 x102 55.80 2.15 9.00 x102 58.14 2.95 14.00 x102 

10. A. parasiticus 52.17 2.20 11.00 
x102 54.60 2.50 30.45 x102 53.27 2.00 13.00 x102 

11. A. sulphureus – – – 5.00 1.20 1.20 x102 14.81 1.35 3.00 x102 
12. A. sydowii 8.90 2.15 4.00 x102 15.20 1.50 3.00 x102 17.65 1.60 15.00 x102 
13. A. tamari – – – – – – 7.14 1.75 7.00 x102 
14. A. terreus – – – 6.00 1.60 4.00 x102 10.71 2.50 8.30 x102 

15. Cephalosporium 
aceremonium – – – – – – 12.82 1.80 2.00 x102 

16. Chaetomium 
globosum 4.34 1.50 1.00 x102 9.25 3.20 15.00 x102 17.55 2.60 6.00 x102 

17. Cladosporium 
cladosporoides 13.04 1.70 2.00 x102 15.00 1.50 3.00 x102 21.42 1.20 4.00 x102 

18. C. herbarum 21.75 1.20 3.00 x102 – – – – – – 

19. Curvularia lunata 65.21 2.95 14.00 
x102 65.20 2.50 13.20 x102 67.40 2.00 7.20 x102 

20. Drechslera 
specifera 8.00 2.00 12.00 

x102 – – – 6.28 1.30 5.25 x102 

21. Fusarium 
moniliforme 75.30 2.75 15.00 

x102 36.10 2.60 14.00 x102 35.03 2.20 8.00 x102 

22. F. oxysporum 25.08 2.20 8.00 x102 – – – 13.70 1.70 11.20 x102 
23. F. solani 17.39 1.30 6.50 x102 – – – – – – 

24. Mucor heamalis 30.00 2.40 20.00 
x102 45.00 3.00 25.50 x102 32.14 3.00 9.00 x102 

25. Paecilomyces 
fusisporus 8.90 3.00 7.50 x102 – – – – – – 

26. Penicillium 
chrysogenum 47.80 2.40 8.00 x102 50.80 2.00 13.00 x102 52.50 4.00 25.00 x102 

27. P. citrinum 50.20 2.60 11.00 
x102 55.40 2.50 12.00 x102 42.14 2.20 12.00 x102 

28. P. expansum 34.78 1.50 7.00 x102 – – – 34.71 2.60 7.40 x102 
29. P. patulum 8.69 1.75 3.00 x102 – – – 12.20 1.72 10.00 x102 

30. Rhizopus 
stolanifer 6.50 2.60 8.20 x102 10.06 1.80 11.00 x102 15.74 2.60 6.00 x102 

31. Trichothecium 
roseum 26.08 2.65 17.80 

x102 32.00 2.75 26.20 x102 11.30 3.75 3.00 x102 

32. Ulocladium 
chartarum – – – – – – 16.35 2.00 5.00 x102 

F = Denotes percentage frequency 
A = Denotes percentage abundance 
P = denotes total population in terms of colonies gm. of samples 
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