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SEED HEALTH STUDY OF SELECTED SEED SPICES AND 

CULINARY HERBS IN BANGLADESH 

ABSTRACT 
 

A laboratory experiment was carried out to evaluate the seed health and 

quality status of selected seed spices and culinary herbs viz.  coriander, 

cumin, dill, black cumin, fennel and fenugreek during July 2019 to 

December 2020 at Seed Health Laboratory of Department of Plant 

Pathology, Sher-e-Bangla Agricultural University, Dhaka, Bangladesh. 

Seeds of 15 varieties were collected from local market and Spice 

Research Centre, BARI, Bogura. Seed health study was conducted by 

following the rules of International Seed Testing Association (1999). In 

inspection of dry seed method, pathogenic structures, fruiting body and 

physical abnormalities viz. deformed, shrinkage, swelling, spotted and 

undersized seeds were recorded. It was exposed that seeds of selected 

spices and culinary herbs yielded six fungal species in blotter method. 

Through blotter plate method, the incidence and frequency of identified 

pathogen has been recorded. The identified fungi were Aspergillus flavus, 

Aspergillus niger, Fusarium sp., Alternaria spp., Chaetomium sp. and 

Rhizopus sp. Percent pathogen incidence of identified fungi and 

unidentified pathogen were also recorded. The highest percentage of seed 

borne pathogen infection was found in the local seeds; 68.2% in 

coriander, 43.65% in cumin, 71.9% in dill, 47.5% in black cumin, 56% in 

fennel and 54.5% in fenugreek seeds. Most of the seed-borne pathogens 

reduced the germination and produced diseased seedlings in blotter 

method. Considering the frequency and occurrence of seed borne 

pathogen, 54% pathogenic infection was recorded in three varieties of 

coriander. However, in cumin 81.88% seed borne pathogenic infection 

was found in two varieties. Moreover, in dill, black cumin, fennel and 

fenugreek seeds, seed borne pathogenic infection were 49.5%, 71,88%, 

63.75%, 61.5% respectively.  
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CHAPTER 1 

INTRODUCTION 

In general use, herbs are plants with savory or aromatic properties that are 

used for flavoring and garnishing food, medicinal purposes, or for 

fragrances; excluding vegetables and other plants consumed for 

macronutrients. Culinary use typically distinguishes herbs from spices. 

Any green, leafy plant, or parts thereof, used to flavor or season food are 

called culinary herbs. Moreover, spices are a broad term used to describe 

herbal by-products that add flavor and aesthetic, aromatic and therapeutic 

treatments to food, drink and other items (Kumar et al., 2011). The seed 

spices are a group that denotes all those annuals whose dried fruits or seeds 

are used as spices. Spices and condiments play quite an important role in 

the national economies of several spice-producing, importing and 

exporting countries of the world. Presently 109 kinds of spices are 

cultivated in the world but in Bangladesh 27 spices are used and 17 spices 

are locally produced. On the basis of area, yield, demand and availability, 

spices are divided among three categories viz. major, minor and exotic. 

Major spices are regularly used in daily diet at large amount such as chilli, 

onion, garlic, turmeric and ginger. Exotic spices are mostly imported from 

the other countries (Islam et al., 2011).  

Seed is the biological objected input in agriculture. Quality seed has the 

prerequisite as a planting material for cultivating crops in order to get 

disease free seedlings and plants and finally to achieve the satisfactory 

yield. Health of seeds can be affected by direct infection of pathogens or 

through contamination of seeds by pathogenic propagules as contamination 

in, on or with the seeds or as concomitant contamination (Rashid et al., 

2000).  
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Infection of seed by pathogenic organisms and presence of propagules of 

pathogen in a seed lot is really significant due to germination failure and 

subsequent infection to seedlings and growing plants. That’s why good and 

healthy seed is considered as important factor for successful crop 

production. The contaminated seeds may fail to germinate, spread diseases 

from seeds to seedlings and from seedlings to growing plants. Seed borne 

pathogens affect seed quality. Islam et al. (2000) found that most lethal 

seed infection caused by Fusarium moniliforme, Trichoconis padwickii 

and Curvularia sp. The infected seeds may fail to germinate and transmit 

disease from seeds to seedlings and from seedlings to growing plants (Farid 

et al., 2002). 

Seed health is a well-recognized factor in the modern agricultural science 

for desired plant population and good harvest (Rahman et al., 2008). Seed 

borne pathogens are a continuing problem and may even be responsible for 

the re-emergence of diseases of the past as well as the introduction of 

diseases into new areas (Gitaitis and Walcott, 2007). Moreover, seed borne 

pathogens present a serious threat to seedling establishment (Walcott, 

2003). In today’s global economy, seed accounts more than ever for the 

movement of plant pathogens across vast distances, natural barriers, and 

political borders (Gitaitis and Walcott, 2007). The quality of planted seeds 

has a critical influence on the ability of crops to become established and to 

realize their full potential of yield and value (McGee, 1995).  

Seed-borne fungi are responsible for both pre and post-emergence death of 

grains, affect seedling vigor and thus cause some reduction in germination 

and also variation in plant morphology (Van Du et al., 2001; Rajput et al., 

2005; Niaz and Dawar, 2009). The seed borne pathogens may result in loss 

in germination, discolouration and shrivelling, development of plant 

diseases, distribution of pathogen to new areas, introduction of new strains 
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or physiologic races of the pathogen along with new germplasm from other 

countries and toxin production in infected seed.  

In Bangladesh, the area under the spice’s cultivation is 0.4 million hectares 

with annual production of 2.5 million metric tons and the annual demand 

of spices seeds are 3.0 million metric tons. Spices cover almost 2.6 percent 

of total cropped area in Bangladesh (BBS, 2016). The average area and 

production of spices are increasing in Bangladesh. However, the major 

constraints to spices production in Bangladesh are insects, diseases, weeds 

infestation, lack of good quality seeds, marketing, postharvest losses etc. 

Amongst the production constraints, pest and diseases are the major ones.  

Some important and valuable spices and culinary herbs of Bangladesh are; 

cumin, coriander, dill, black cumin, fennel, Fenugreek etc., which are 

needed to bring under research on the pathological point of view in our 

country condition as they possess a great economical value. The mentioned 

six species are mostly herbaceous plants which belong to different families.  

Coriander is an important spice crop, that’s plant parts and seeds are used 

by people as short-cut medicines for various problems (Singh et al., 2007). 

Several disease-causing pathogens are seed borne and associated with 

seeds externally, internally, extraembryal, intraembryal, as contaminant 

and inert matter. Their seed to plant transmission may be local or systemic 

or both. Pandey (2010) reported important diseases of coriander are 

vascular wilt (Fusarium oxysporum), stem rot (Sclerotinia sclerotiorum), 

root rot (Rhizoctonia solani, Fusarium solani), charcoal rot (Rhizoctonia 

bataticola), seedling blight (Alternaria poonensis, Pythium ultimum), stem 

gall (Protomyces macrosporus), leaf blight (Alternaria alternata), leaf spot 

(Cercospora corianderi, Phoma multirostrata), anthracnose 

(Colletotrichum capsica, C. gloeosporioides, Gloeosporium achaeniicola), 
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powdery mildew (Erysiphe polygoni), seed rot (Fusarium miniliforme, F. 

semitectum, F. equiseti) etc. 

Cumin is grown in many countries and affected by many pathogens 

causing diseases which negatively influence the seed yield (Dange, 1995; 

Sharma et al., 2010). Cumin is a new crop of Bangladesh which is being 

tried to adapt, but Alternaria blight is main limiting factor due to climate 

of Bangladesh (Khalequzzaman, 2016). 

Dill is an aromatic herbaceous annual plant that originally comes from 

Eastern Mediterranean. Diseases are the major constraints in economic 

crop production as they inflict heavy losses. Dill is also attacked by many 

fungal diseases. Among them, Alternaria leaf and umbel blight caused by 

Alternaria brassicicola is the most devastating disease of dill (Jadeja and 

Pipliya, 2008). 

Black cumin is a herbaceous plant and its seeds are popularly used for 

many purposes. The following fungi Fusarium moniliforme, F. oxysporum, 

Macrophomina phaseolina, Rhizoctonia solani, Alternaria spp. and 

Nigrospora sp. etc. cause diseases in this crop. Black cumin production is 

seriously affected by fusarium root rot and wilt diseases in most growing 

areas of the world (Dubey, 1993). 

Fennel, a seed spice, is native of Southern Europe and Mediterranean area. 

The crop is also attacked by different diseases, such as damping off of 

seedlings (Pythium aphanidermatum), Ramularia blight (Ramularia 

foeniculi), Cercospora blight (Cercospora foeniculi), Alternaria blight 

(Alternaria alternata), Ascochyta blight (Ascochyta foeniculum), 

Fusarium wilt (Fusarium oxysporum) etc. (Khare et al., 2014). 

Fenugreek an important seed spice is native of South Eastern Europe and 
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South Western Asia. Two types of methi are common; (Trigonella 

foenumgraceum L.) with larger seed and kasuri methi (T. corniculata L.) 

with small seed. Methi seeds are used in Ayurvedic medicines (Champawat 

and Pathak, 1988). The crop is attacked by several pathogens causing wilt, 

powdery mildew, downy mildew, rust, leaf spot, root rot, stem rot, 

anthracnose, bacterial blight etc. (Smith et al., 1988). 

Spice Research Centre, BARI, Bogura are involved in research to improve 

the production and quality of spices. For the last two decades BARI 

developed and released 18 (major-12, minor-6) disease resistance 

improved variety of spices. On the other hand, 81 technologies on 

production, soil and water management; disease and insect management 

and post-harvest management have also been developed. BARI, BARC, 

DAE and NGO’s have strengthened their works to extend these 

technologies (Islam et al. 2011).  

There are different methods for seed health testing such as inspection of 

dry seed, incubation test viz. blotter method, agar plate method, rolled 

paper towel method, water agar plate method, deep freezing blotter method 

and seedling symptom test. Moreover, microscopic observation of 

suspension viz. washing test, whole embryo count method, indicator plant 

test, growing on test and serological test etc are also used for seed health 

study. The most commonly used methods are inspection of dry seed and 

blotter method, rolled paper towel method and seedling symptom test.     

In seed health testing for seed-borne fungal pathogens, the blotter test is no 

doubt one of the most important methods and routinely practiced in most 

of the laboratories (Limonard, 1966). The blotter test gives an indication 

of the infection of the seed, as shown by the presence of mycelium and 

fruiting bodies, and, in some tests, infection of the germinated seedlings as 
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demonstrated by symptoms on the young plants.  

From the present study, the health status of selected seed spices and 

culinary herb spices will be evaluated to provide suggestions regarding 

seed treatment. The expected output may ensure the quality production of 

spices in Bangladesh. So, to achieve these troubles which are created by 

using unknown quality loose seed, evaluation of seed health status is very 

effective.  

Considering the above facts and findings, the present research is 

undertaken to achieve the following objectives:  

➢ To assess the health and quality status of seeds of selected seed 

spices and culinary herbs by inspection of dry seed method; and  

➢ To evaluate the seed health of selected seed spices and culinary 

herbs by blotter method. 
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CHAPTER 2 

REVIEW OF LITERATURE 

 

Considerable numbers of research works have been conducted on the 

association of the seed borne fungal pathogens of spices and culinary herbs 

in the world. An attempt has been made to review the relevant literature 

available related to the study.  

 

Seed borne disease is a serious problem for successful crop production in 

Bangladesh. Among all the groups of seed borne pathogens, Fungi play 

significant role in causing seed borne diseases. Pathogenic fungi, bacteria 

and viruses are the most responsible as well as limiting factors in 

cultivation of the crop in many parts of the world. Many researchers have 

been carried out research in relation to seed quality and health status of 

different spices. However, some of the recent and available literatures, 

relevant information on seed health and quality have been cited in this 

chapter. 

 

2.1. Diseases and Seed Borne Pathogens of Coriander (Coriandrum 

sativum L.)  

 

Mehta et al. (1946) reported stem rot disease of coriander in India. The 

disease appears mainly around flowering under high soil moisture 

conditions in patches. 

 

Gupta (1954) stated that stem gall is an important disease of coriander 

damaging all the aerial plant parts incurring heavy losses as the market 

value is reduced. It is observed in all the coriander growing areas of the 

country. The stem, petiole, pedicels leaves and fruits develop tumour like 
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hyphertrophied swellings called galls. The galls are soft and appear as if 

water is filled inside, later they become hard. The infected fruits are larger 

in size. The diseased seeds do not germinate. 

 

Mall (1968) reported stem and root rot of coriander caused by Rhizoctonia 

solani. The roots exhibit destruction of cortex. 

 

Srivastva (1972) studied the factors influencing wilt of coriander and 

reported slightly alkaline pH of soil to check the disease. The disease is 

caused by Fusarium oxysporum f. sp. corianderi. The mycelium contains 

hyaline, septate, branched hyphae producing three types of spores, 

macrospores, microspores and chlamydospores. 

 

Mahor et al. (1982) reported that charcoal rot is more prevalent in light soil 

and dry areas in India. This is a seed and soil borne disease. The pathogen 

remains in soil associated with crop debris. It is externally and internally 

seed borne. The root and stem exhibit black sclerotia. It results in seed rot, 

seedling rot, dry root rot and stem rot.  

 

Rajan et al. (1900) observed grain mould in coriander caused by the species 

of Helminthosporium, Fusarium, Curvularia and Alternaria. In screening 

16 promising varieties, none were found with total resistance to grain 

mould microorganisms.  

 

Hashmi and Gaffar (1991) reported that Phoma multirostrata was found 

associated with coriander seed in Pakistan. 

 

Paul (1992) found that 17 fungi associated with coriander seed of which 

Alternaria alternata, Aspergillus flavus, Cladosporium herbarum and 
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species of Fusarium, Penicillium are predominate in Himachal Pradesh, 

India.  

 

Naik et al. (1993) reported coriander blight caused by Colletotrichum 

gloeosporioides (Glomerella cingulata). 

 

Jain and Jain (1995) reported 13 fungal species viz.  Alternaria alternata, 

Aspergillus flavus, A. niger, A. nidulans, Curvularia sp., C. lunata, 

Fusarium chlamydosporum, F. miniliforme, F. pallidoroseum, F. solani, 

Phoma sorghina, Rhizopus stolonifer, Syncephalstrum recemosum and 

Trichothecium roseum associated with coriander seeds. 

 

Kumar and Raghuchandra (2001) stated that vascular wilt disease caused 

by Fusarium oxysporum f. sp. corianderi the pathogen is basically soil 

borne but can be transmitted through seeds. The toxins produced by the 

pathogen reduce the seed germination and seedling vigour. 

 

Pandey (2010) stated that coriander suffers due to a number of biotic and 

abiotic stresses which are detrimental to plant health and seed quality. 

 

2.2. Diseases and Seed Borne Pathogens of Cumin (Cuminum 

cyminum L.)  

 

Uppal et al. (1938) found that, blight (Aternaria burnsii) is the major 

disease of cumin and reported first in Gujarat, India. Due to this disease, 

small necrotic spots develop on all the aerial parts which enlarge, coalesce 

and turn brown to black and cause the loss in yield up to 80 per cent in 

absence of any effective control measures. 
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Champawat and Pathak (1988) stated that the powdery mildew disease 

caused by Erysiphe polygoni reduced cumin seed yield up to 50 per cent 

under favourable weather conditions. Under severe disease condition, the 

total failure of the crop has been observed. 

 

Kocaturk (1988) found A. burnsii, A. raphani and Fusarium spp. were 

associated with cumin plants in Turkey blights that appear very minute 

brownish necrotic spots on leaves and stems, which later turn to blackish, 

whereby the stem tips bend downwards. Mostly diseased plants fail to 

produce seeds. If seeds are produced they remain shriveled, light in weight 

and dark in colour. 

 

Kalpana (1993) stated that the disease severity varied from 16-65% causing 

serious damage to the crop. The pathogenic fungi attacks leave and stems, 

foliar spraying with fungicides may be beneficial in controlling the disease.  

 

Dange (1995) observed that cumin seed is affected by many pathogens 

causing diseases which negatively influence the seed yield. 

 

Jadeja and Pipliya (2008) noticed that cloudy weather and warm-wet 

conditions after flowering increase the incidence of disease and spread in 

the whole field within a short period causing complete failure of the crop. 

 

Shekhawat et al. (2013) found that, application of fungicide and botanicals 

resulted significant control of Alternaria blight disease of cumin. 

 

Sharma et al. (2013) stated that the major cumin diseases observed on 

farmer’s field are wilt (Fusarium oxysporum f. sp. cumini), blight 

(Aternaria burnsii) and powdery mildew (Erysiphe polygoni) in moderate 
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to severe form in Rajasthan and Gujarat of India. 

 

2.3. Diseases and Seed Borne Pathogens of Dill (Anethum graveolens 

L.)  

Kołosowski (1994) stated that the Alternaria alternata fungus becomes 

active during germination process and gradually spreads throughout the 

entire plant causing leaves to become discoloured and drop from the plant. 

Many times, all seeds produced by infected plants were infested with A. 

alternata. 

 

Janas et al. (1994) reported that dill like many herbs is considerably 

resistant to many common plant diseases. However, the plant can be 

strongly affected by seed-borne Alternaria sp., causing alternaria blight 

disease.  

 

Richardson (1996) also showed that dill plant is affected by Alternaria sp. 

 

Kusterer et al. (2002) reported that, dill to be damaged by Mycosphaerella 

anethi, Parsley Virus Y (Par Vg), Carrot Red Leaf Luteovirus (CRLV) and 

Psuedomonas spp. in Germany. 

 

Cho et al. (2014) first reported of powdery mildew disease caused by 

Erysiphe heraclei from dill in Korea. 

 

2.4. Diseases and Seed Borne Pathogens of Black Cumin (Nigella sativa 

L.)  

 

Uppal and Desai (1933) stated that Erysiphe polygoni is the most important 

causative of powdery mildew diseases in seed spices including black cumin 
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in India. 

 

Hilal et al. (1994) published the first report on root diseases of black cumin 

in Egypt. They isolated Fusarium moniliforme, F. oxysporum,  

Macrophomina  phaseolina, Rhizoctonia solani, Alternaria spp. and 

Nigrospora spp. Pathogenic tests indicated that F. oxysporum and M. 

phaseolina were the most virulent, while R. soiani was the least on black 

cumin. 

 

Dubey (1995) recorded a new fusarium wilt disease of Nigella sativa in 

India. Plants remained susceptible to infection at all growth stages; infected 

plants showed vascular discoloration. The author proposed new forma 

specialize nigella naming the fungus F. oxysporum f. sp. nigella and 

showing that it differed from F. oxysporum f. sp. cumini. 

 

Elwakil and Ghoneem (1999) reported that black cumin production is 

seriously affected by various diseases like fusarium root rot and wilt which 

are devastating diseases that occur in major black cumin growing areas of 

the world. Fusarium root rot and wilt of black cumin are caused by several 

species of Fusarium, but primarily they are caused by F. oxysporum and 

F. solani and results in yield losses. So far, the presence of different species 

of Fusarium associated with black cumin have been identified throughout 

the world, including F. oxysporum, F. solani, F. camptoceras, F. lateritium 

and F. moniliforme. 

 

2.5. Diseases and Seed Borne Pathogens of Fennel (Foeniculum vulgare 

L.)  

 

Chupp and Sherf  (1960)  reported rust disease of fennel from various 

http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=Nigella+sativa
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places in Europe exhibiting aecial stage only. 

Prasad et al. (1961) reported that brown spots caused by Cercospora sp. 

with pale centers are formed on leaves, stems, petioles and pedicels. Light 

brown conidiophores are formed in clusters which emerge through 

stomata. Under severe condition the whole foliage gets blighted and the 

yield is highly reduced. The pathogen is seed borne. Higher temperature 

and humidity favours this disease. 

 

Kamal and Khan (1962) reported that Cercospora blight is commonly 

observed in India and has also been reported from Pakistan and Bulgaria. 

 

Noviello and Snyder (1962) reported Phytopththora blight disease in 

severe form from Italy. 

 

Sehgal and Agrawat (1971) reported stem rot disease from Rajasthan, India 

as exhibiting ‘drooping off’ around the infected portion. Sclerotinia 

sclerotiorum grows in the vascular tissue and forms black, hard water 

supply. The plants exhibit drooping symptoms. 

 

Moharram et al. (1989) stated that Aspergillus, Penicillium, Rhizopus and 

Chaetomium were the most common genera causing disease of fennel. The 

most common fungal species especially were Aspergillus niger, A. flavus, 

A. ochraceus, A. fumigatus, A. flavus var. columnaris, Penicillium 

chrysogenum, Rhizopus stolonifer and Chaetomium globosum which affect 

the seed health of fennel. 

 

Gaetan et al. (1997) also reported stalk rot due to the Sclerotinia 

sclerotiorum pathogen.  
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Kranthansen and Kreisilmaier (2002) have reported an outbreak of 

Cercosporidium punctum in Germany. 

Samad et al. (2002) reported little leaf of fennel caused by Phytoplasma 

from Lucknow, India. The main symptoms were growth retardation with 

excessive proliferation of axillary shoots and formation of small, narrow 

leaves which give witches broom appearance. 

 

Cocciola et al. (2006) have reported brown, soft rot of thickened leaf bases 

with yellow leaves due to Phytophthora megasperma in Calabria region in 

Italy. The plants remain stunted and wilted. They also reported brown rot 

and wilting of plants due to P. megasperma in Italy. Symptoms were brown 

soft rot of leaf base, yellowish leaves and wilting of entire plant in fields. 

 

Pryor et al. (2007) found that Alternaria patoselinion fungus causes leaf 

blight and damping off of fennel in other European countries. 

 

Najma et al. (2012) observed that fennel crops suffer from many diseases 

causing by fungi pathogens, such as Rhizoctonia solani, Pythium 

aphanidermatum, Cercospera sp., Sclerotinia sclerotiorum, Alternaria 

alternate and Fusarium oxysporum. 

 

Khare and Shwarma (2014), found that the crop is attacked by pathogens 

causing diseases influencing the production negatively, such as damping 

off of seedlings (Pythium aphanidermatum), Ramularia blight (Ramularia 

foeniculi,  Cercospora blight (Cercospora foeniculi), Alternaria blight 

(Alternaria alternata), Ascochyta blight (Ascochyta foeniculum) and 

Fusarium wilt (Fusarium oxysporum). 
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2.6. Diseases and Seed Borne Pathogens of Fenugreek (Trigonella 

foenum-graecum L.)  

 

Lapik (1959) reported that leaf spot disease caused by Cercospora sp. is 

observed where ever methi is grown.  

 

Fischer and Lockhart (1976) reported Turnip Mosaic Virus on fenugreek 

in Morocca. 

 

Khare et al. (1981) found spots are formed on foliage of methi which are 

round, white at the center and brown at periphery. Spots are also formed 

on stems, petioles and young pods. Spores are produced within the spots. 

The pathogen is internally seed borne. They also described a new species 

of Cercospora named C. foeneumgraceum causing disease on methi. 

 

Bhaskar and Summanwar (1982) described mosaic wilt virus disease with 

symptoms of vein clearing, severe molting, leaves curled at the margin and 

reduced leaf size. Pods if formed are very small with curled thin and 

shrunken seeds. 

 

Dwivedi et al. (1982) reported a severe root rot in methi caused by 

Alternaria alternata. 

 

Smith et al. (1988) stated that there are several factors responsible for low 

productivity in which disease causes considerable losses. Fenugreek is 

suffering from various diseases like wilt, powdery mildew, downey 

mildew, rust, leaf spot, root rot, stem rot, anthracnose, bacterial blight. 
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Tiyagi et al. (2002) stated that fenugreek is attacked by several parasitic 

nematodes like Meloidogyne incognita, Rotylenchulus reniformis, 

Tylenchorhynchus brassicae and Helicotylenchus indicus in India. 

 

Agrios (2005) stated that F. oxysporum is an abundant and active 

saprophyte in soil and organic matter, with some specific forms that are 

plant pathogenic. Its saprophytic ability enables it to survive in the soil 

between crop cycles in infected plant debris. The fungus can survive either 

as mycelium, or as any of its three different spore types. 

 

Singh et al. (2007) observed that F. oxysporum can survive as mycelium 

and chlamydospores in seed and soil, and also on infected crop residues, 

roots and stem tissue buried in the soil for more than six years. 

 

Champawat and Singh (2008) reported Pea Mosaic, Bean Yellow Mosaic, 

Wisconsin pea streak, Cucumber mosaic and Pea enation mosaic on 

fenugreek in Jodhpur, India. 
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CHAPTER 3 

MATERIALS AND METHODS 

 

3.1 Experimental Site 

The experiments were conducted in Seed Health Laboratory and Plant 

Disease Clinic of the Department of Plant Pathology of Sher-e-Bangla 

Agricultural University (SAU), Sher-e-Bangla Nagar, Dhaka-1207.  

 

3.2 Experimental Period  

The experiments were conducted during the period from July, 2019 to 

December, 2020.   

 

3.3 Test Materials  

The following herbs and culinary spices are selected for seed health study. 

The details of the tested crops are given in Table 1.  

 

Table 1. Particulars of the tested seed spices and culinary herbs  

Common 

Name 

English 

Name 

Scientific  

Name 

Family Origin 

Dhonia  Coriander  Coriandrum 

sativum  

Apiaceae  Mediterranean 

region 

Jira  Cumin  Cuminum 

cyminum  

Apiaceae  Mediterranean 

region 

Soluk  Dill  Anethum 

graveolens  

Apiaceae  Europe, 

Africa,Asia 

Kalo Jira  Black 

Cumin  

Nigella 

sativa  

Ranunculaceae  South and 

south-west asia 

Methi  Fenugreek  Trigonella 

foenum-

graecum 

Apiaceae  South Europe, 

mediterranean 

region 

Mouri  Fennel  Foeniculum 

vulgare 

Cucurbitaceae  South east 

europe, west 

Asia 
 Source: NRCSS Vision 2050  
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A: Coriander seeds B: Cumin seeds 

C: Dill seeds 

 

D: Black cumin seeds 

E: Fennel seeds F: Fenugreek seeds 

 

Figure 1 (A-F): Working seed samples of tesed seed spices and 

culinary herbs 
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3.4 Collection of Seeds  

Local variety of six different spices was collected from different seed 

sources. Seeds of BARI developed variety were collected from Spice 

Research Centre, BARI, Bogura. The collected seed samples were brought 

directly to Seed Health Laboratory and kept in air tight until use for 

subsequent studies. 

3.5 Variety of Crops 

The following varieties of six different spices and herbs were tested to 

assess seed health and quality: 

Table 2. List of tested variety of different seed spices and culinary 

herbs 

English 

Name 

Variety  

Name 

Seed  

Source 

 

Coriander  

Local  Amin Bazar, Savar, Dhaka 

BARI Dhonia-1 Spice Research Centre, BARI, Bogura 

Sugandha  Seed fair, BADC 

Cumin  Local Amin Bazar, Savar, Dhaka 

BARI Cumin-1 Spice Research Centre, BARI, Bogura 

Dill  Local-1 Sher-e-Bangla Agricultural 

University 

Local-2 Sher-e-Bangla Agricultural 

University 

Black  

Cumin  

Local Agargaon Bazar, Dhaka 

BARI Black Cumin-1 Spice Research Centre, BARI, Bogura 

Fennel Local  Amin Bazar, Savar, Dhaka 

BARI Fennel -1 Spice Research Centre, BARI, Bogura 

BARI Fennel -2 Spice Research Centre, BARI, Bogura 

Fenugreek Local Agargaon Bazar, Dhaka 

BARI Fenugreek-1 Spice Research Centre, BARI, Bogura 

BARI Fenugreek-2 Spice Research Centre, BARI, Bogura 
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3.6     Seed Sampling 

Seed sampling is the process of obtaining a seed sample to a size suitable 

for test in which the same constituents are present as in the seed lot and in 

the same proportions. In a laboratory, only a small portion (quantity) of a 

seed lot can be examined. It is therefore important that this small portion 

is representative of the seed lot. Drawing of a representative sample is 

fundamental in order to obtain uniform, accurate and reproducible results. 

For seed health testing, seed sampling was done following the rules of 

ISTA as described the procedure of Mathur and Kongsdal (2003).  

 

3.7 Working samples 

Working sample was obtained by following the procedure and methods of 

Instrumental Rules of ISTA (1999). 

 

3.8 Seed Health Testing  

Seed health testing is a procedure by which it can be determined whether a 

seed lot is healthy or diseased. It is a procedure by which the presence of 

absence of seed borne pathogen(s) in a seed lot can be determined. There 

are many methods for seed health testing. In this experiment, two standard 

methods were considered viz. inspection of dry seeds and blotter methods 

for seed health testing as per basic recommendation of ISTA. Those two 

methods are routinely practiced in all seed health laboratories in the world 

(Mathur and Kongsdal, 2003).  

 

3.8.1 Inspection of Dry Seeds 

The inspection of dry seeds is a method where the presence of fruiting 

structures of fungi and the effects of fungi on the physical appearance of 
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seeds are examined. The method provides quick information on insect and 

mechanical damage to the seeds as well as on seed treatment pesticides so 

that the samples are handled with appropriate precautions. The fruiting 

structures of fungi can be in the form of pathogenical viz. acervuli, 

pycnidia, sclerotia on the seed surface or submerged in the seed coat. 

Physical abnormalities include shriveling of seed coat, reduction or increase 

in seed size, discoloration or spots in the seed coat. The inspection of dry 

seed is closely associated with the purity analysis as practiced at seed 

testing station.   

 

The inspection of dry seed is closely associated with the purity analysis as 

practiced at seed testing stations. In the purity analysis the seeds are 

visually inspected, the sample is divided into three components, i.e. pure 

seeds, seeds of other crops and inert matter. According to ISTA (1999), 

inert matter includes soil, sand, stone, various types of plant debris, 

sclerotia, smut, bunt balls of fungi. Although, these items are treated in the 

International Rules as “Inert”, they can carry viable, infective structures of 

fungi which are of pathological importance. Dry seed inspection detects 

smut balls, smutted seeds, diseased, discolored, or deformed seeds; 

germinated seeds; insect-damaged seeds; seeds of rice varieties other than 

that specified; weed seed contaminants; insects; mites; other plant parts; 

and inert materials such as soil. 

 

3.8.1.1. Working Procedure  

For the inspection of dry seeds, 5-80 g seeds were taken as the working 

sample depending on their size and weight. The working samples were the 

same size as the one recommended for “purity analysis” for different crops 

by the International Rules for Seed Testing (1999).  As the purity analysis 

weight, the three components (pure seeds, inert matter and seeds of other 
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crops) were separated and entered the result in the seed heath report. This 

procedure was maintained three times. After three tests, results were added 

and divided by three and then an average result was found. Examination of 

the pure seeds was done by naked eye and under a stereomicroscope. 

Visual inspection helps to separate the abnormalities, shrinkage, swelling 

of seeds and fruiting structure observed under microscope. These 

observations were recorded in the seed health report. Whenever a fruiting 

structure is observed, it will scrap from the seed and was examined under 

compound microscope to identify the fungi (Mathur and Kongsdal, 2003).  

 

Seed samples were examined first by naked eye and then observed under a 

stereobinocular microscope for confirmation of the below impurities: 

 

Inert matter: It included plant debris, spotted, unfilled & chaffy grains, 

sclerotia, galls, smut balls, insects etc.  

 

Symptoms:  Such as, discoloration, staining, necrosis, malformation and 

similar indications of infections, including fruiting bodies of fungi, resting 

hyphae on the seed-surface, spore or bacterial masses on the seed as well 

as mechanical damage.  

 

3.8.2 Blotter Method  

The blotter method is one of the incubation methods where seeds were 

plated on well water-soaked blotter/filter paper and incubated for 7 days at 

22°C temp. under 12 hours alternating cycle of light and darkness. After 

incubation, fungi has developed on each seed that were examined under 

different magnification of stereomicroscope and was identified. The 

identification of the fungi based on the way they grow on seeds is known 

as habit characteristics and on the morphological characters of fruiting 
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bodies, spores, conidia were observed under a compound microscope. The 

protocol of Mathur and Kongsdal (2003) was followed for blotter method 

of seed health testing.  

3.8.2.1. Working Procedure 

A) Preparation of Petri Dishes  

Required number of plastic petri dish was collected on a clean working 

table for plating of seeds. In this method, 9 cm one-time sterilized plastic 

petridish and Whatman no.1 filter paper was used. The number of seed per 

petri dish will be 10 to 25 for 9 cm petridish based on seed size. To examine 

400 seeds from one sample, 16- 40 plastic petri dishes (9 cm) were 

required. The accession number and date of examination were written on 

each dish. Three filter papers for each petri dish were counted and stuck 

them on the table. Each set of filter paper was dipped into sterilized water 

and was transferred to the lower dish.  

 

B) Sample Size 

At first the whole working sample was poured into a tray and randomly 

selected for plating by use of sterilized forceps. The seed selection was at 

random and unbiased. A sample size of 400 seeds was tested for each seed 

sample as per ISTA rules.  

 

C) Plating of Seeds 

Seeds were placed on wet blotting paper in petri dishes. The pattern of seed 

plating was followed as Mathur and Kongsdal, 2003. For each spice seed, 

25 seeds were placed in each 9 cm petri dish, where 16 seeds were placed 

in the outer ring, 8 seeds were placed in the inner ring and one seed in the 

centre.  
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Figure 2. Incubation of seeds 

 

 

D) Incubation of Seeds 

All dishes were collected in a tray. Care was taken during handling the 

dishes in the tray and transferring them to the incubation room so that the 

plated seeds were not displaced from their original position. The dishes 

were incubated at 22°C temp. for 7 days in alternating cycle of 12 hours 

light and 12 hours darkness. The NUV light was used during incubation.  

 

E) Examination of Incubated Seeds 

After incubation, the petri dishes were brought to the working table in the 

laboratory. Each seed was examined under stereomicroscope. Examination 

was conducted in a certain sequence. A line was drawn from the centre of 

the dish to the rim of the dish with the help of a pencil. The first seed to be 

examined was the one which lies on the right-hand side of the line in the 

outer circle. Once a thorough examination of the first seed was completed 

the dish were gently rotted in anti-clockwise direction. Examination of 

second seed was started when it comes under focus. This procedure was 

moving from one seed to another. In case of 25 seed in a dish, examination 

seed in the outer ring was completed first, followed by seed of the inner 
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ring in the same order and finally the seed in the centre of the dish. 

Examination of the habit characters was done for each fungus, the way the 

fungus grows on the seed under different magnifications of the 

stereomicroscope. Habit characters were recorded in the note book. For 

fruiting body of fungi, slides were prepared to examine under compound 

microscope and identified based on the literatures. Once a fungus was 

identified to species level under the compound microscope, the infected 

seed was marked by writing an abbreviation.  

 

F) Observation of Seeds 

Each individual incubated seed was observed under stereomicroscope at 

16X and 25X magnification in order to record the incidence of seed borne 

fungi. Most of the associated pathogens were detected by observing their 

growth characters on the incubated seeds on blotter paper following the 

keys outlined by Mathur and Kongsdal (2003). For proper identification of 

fungi temporary slides were prepared from the fungal colony and observed 

under compound microscope at 10X and 40X. Temporary semi-permanent 

slides were prepared from the fungal colony and observed under compound 

microscope. 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Observation of seeds and 

identification of pathogens 
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G)  Recording of Infection 

Different fungi in each petri dish were counted by crossing abbreviations 

one by one. It ensured that all marked abbreviations had been counted. A 

prescribe working recording sheet was used for data recording. Count of 

each fungus was recorded immediately after examination of the dish. For 

each sample, 200 seeds were examined one day and another 200 seeds were 

examined in another day. The final results of the blotter test were entered 

in the prescribed seed health report. The following information were 

recorded in the working sheet during seed examination: colonization of 

seeds by heavy growth of fungi resulting seed rot and in loss of 

germination; symptoms in roots e.g. discoloration, rotting; symptoms in 

cotyledons, coleoptiles, hypocotyls and leaves; death of seedlings and 

presence and frequency of saprophytes.  

 

H) Identification of Pathogens 

Seed borne pathogens of tested seed spices and culinary herbs were 

identified mainly following the key of Mathur and Kongsdal (2003). Then 

slides were prepared from pathogenic structures of seeds and observed 

under compound microscope and identified with the help of relevant 

literature and CMI description (Agrios, 2005; Mathur and Kongsdal, 2003; 

Barnett and Hunter, 1972; Ellis, 1971; Booth, 1971). 

 

3.9 Data Recording 

Data were recorded on the following parameters:  

3.9.1 Inspection of Dry Seeds 

a. % Pure seed 

b. % Inert matter 

c. % Seeds of other crops 

d. % Seeds with fruiting structures of fungi 
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e. % Seeds with physical abnormalities 

 

3.9.2 Blotter methods 

a. % Pathogen infection/incidence 

b. % Seed infection 

c. Total number of pathogenic infections 

d. % Total seed infection by a pathogen 

e. % Seed yielding 

f. Frequency of pathogen occurrence  

 

3.10 Data Collection Procedure 

 

Pathogen incidence (%) was identified by determining the percentage of 

no. of infected seed by a specific pathogen to no. of examined seeds. The 

seed infection result has presented as percent incidence for individual 

pathogen. Disease incidence data were collected by using following 

formula (Nutter et al., 2006; Agrios, 2005):\ 

 

Pathogen incidence (%) = 
Number of infected seed by a specific pathogen

Number of examined seeds of a variety
 × 100 

 

 

Total number of seed borne infection was calculated from total number of 

seed tested for each crop. Total no of seed borne pathogenic infections 

recorded from the seeds of all varieties of each crop. It means, if 164 seeds 

were infected by Aspergillus flavus from 1200 tested seeds of three 

varieties of coriander, then no. of pathogenic infection of Aspergillus flavus 

are 164.  

 

Percentage frequency of pathogen occurrence on all variety of spices and 
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culinary herbs were also calculated. Percent of total pathogenic infection 

was calculated from all seed borne pathogenic infections of a crop. It is the 

percentage of total number of seed borne infection. Percentage of 

pathogenic infection were counted from total no. of seed borne pathogenic 

infection (Sajad et. al., 2017). 

 

% of total pathogenic infection =
    Number of seed infected by a pathogen  

  Total number of pathogenic infections
×100 

 

 

Percentage of seed yielding of different pathogens was calculated on the 

basis of total tested seeds. It is the percentage of seed borne infection from 

total number tested seeds. It means, % of seed yielding of Aspergillus 

flavus is 13.67% means 13.67% seeds from total tested 1200 seeds was 

infected by Aspergillus flavus. Predominant pathogen constitutes at least 

5% of total seed borne infection.  
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CHAPTER 4 

RESULTS 

 

Seed borne fungi detected in selected spice seeds are presented in 

different tables and figures. Prevalence of seed-borne fungal infections 

varied depending on the seeds of different corps and varieties. Frequency 

of different pathogen occurrence is also presented with sufficient data in 

tables from the findings of inspection of dry seeds and blotter method of 

seed health testing. 

 

4.1 Seed Health Study of Coriander (Coriandrum sativum L.) 

4.1.1 Health status of coriander seeds by inspection of dry seed 

method   

 

A. Physical appearance of seeds  

No physical abnormalities were observed in Sugandha and BARI Dhonia-

1 seeds by naked eyes, but physical abnormalities were noticed in seeds 

collected from local market (Table 3).   

 

B. Presence of fruiting structures of fungi 

Mycelial structures were found on the seed surface of local seeds. 

However, on Sugandha and BARI Dhonia-1 seed surface, no pathogenic 

structure was observed (Table 3).  

  

C. Purity analysis  

For purity analysis, ten-gram seeds of each variety were analyzed.  The 

seeds were observed by naked eyes. Inert matter and other crop seeds 

were found from local seeds, but not in BARI sourced seeds (table 3). 
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4.1.2 Prevalence of seed-borne fungi of coriander identified by blotter 

method  

 

The fungal incidence varied significantly among the samples for all 

pathogens (Table 4). 

 

A. Identified pathogen  

Different fungal pathogens viz. Aspergillus flavus, Aspergillus niger, 

Fusarium sp., Alternaria spp., Stemphylium sp. and unidentified pathogen 

were observed and recorded. Total five pathogens were identified from the 

seeds of three varieties of coriander (Table 4). 

 

B. Incidence of seed borne pathogens 

In table 4, in case of fungal infection, the highest incidence was observed 

from the seed collected from local market. Incidence of Aspergillus flavus 

varies from 12.5% to 2.3% and incidence of A. niger varies from 18.2% to 

5.8% in different seed variety. Incidence of Fusarium sp. was varied from 

7.9% to 3.65%. Incidence of Alternaria sp. was varied from 6.5% to 2.1%, 

Stemphyilum sp. was varied from 5.2% to 4.5% and unidentified pathogens 

were observed from 6.1% to 2.1% respectively (table 4). Except 

Stemphylium sp. all other pathogens were recorded in all tested varieties. 

Stemphylium sp. was recorded in BARI Dhonia-1 and Local seed samples. 

 

C. Frequency and occurrence of various pathogen recorded in 

different variety of coriander seeds 

In table 5, frequency of various pathogen occurrences was calculated in 

seed samples of different varieties of coriander. It was observed that, the 

highest 187 seeds from 1200 tested seeds of three varieties of coriander 

were infected by Aspergillus flavus, that was 25.31% of total seed borne 
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infection (648) and 13.67% of the seed yielding (1200). Moreover, 164 

seeds were infected by Aspergillus niger that was 28.86% of total seed 

infection and 15.58% of total seed yield. In case of Fusarium, 76 seeds 

were infected and the frequency of occurrence was 11.73% from 648 

infected seeds and 6.33% from 1200 tested seeds. Similarly, 93 seeds were 

infected by Alternaria sp. that was 14.35% of total infected seeds and 

7.75% of total tested seeds. The lowest 56 seeds were infected by 

Stemphylium sp. that was 8.86% of total seed borne infection and 4.67% 

of total tested seeds. However, unidentified pathogens were recorded in 72 

seeds of coriander. All of the pathogens are considered as predominant 

seed borne pathogens those cause more than 5% of total seed borne 

infections.  
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Table 3. Health status of coriander seed by inspection of dry seed method 

Variety  

Total 

weight 

(g) 

Pure 

seeds 

(g) 

Pure 

seeds 

(%) 

Inert 

matter 

(g) 

Inert   

matter 

(%) 

Other 

seeds 

(g) 

Other 

seeds 

(%) 

Fungal 

structures 

Physical 

abnormalities 

of seed 

Local  10 8.2 82 1 10 0.8 8 Present Present 

Sugandha  10 10 100 0 0 0 0 Absence Absent 

BARI Dhonia-1 10 10 100 0 0 0 0 Absence Absent 

 

 

Table 4. Prevalence of seed borne fungi of coriander identified by blotter method 

Variety  % Pathogen incidence  % Seed 

infection Aspergillus 

flavus 

Aspergillus 

niger 

Fusarium 

sp. 

Alternaria 

sp. 

Stemphyliu

m sp. 

Unidentified 

pathogens 

Local  12.5 18.2 7.8 6.5 4.5 6.1 68.2 

Sugandha  4.6 5.8 3.65 2.1 0 2.75 18.5 

BARI Dhonia-1 2.3 6.2 4.1 5.9 5.2 2.1 19.75 
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Table 5. Frequency and occurrence of various pathogens recorded from different varieties of coriander seeds 

by blotter method 

Pathogens No. of pathogenic 

infection1 

% of total  

pathogenic infection2* 

% of the seed 

yielding3 

No. of variety 

infected4 

Aspergillus flavus 164 25.31 13.67 03 

Aspergillus niger 187 28.86 15.58 03 

Fusarium sp. 76 11.73 6.33 03 

Alternaria sp. 93 14.35 7.75 03 

Stemphylium sp. 56 8.64 4.67 02 

Unidentified pathogens  72 11.11 6 03 

 

1 Total no of seed borne pathogenic infections recorded from the seeds of three coriander varieties. It means, 164 seeds were 

infected by Aspergillus flavus from 1200 tested seeds of three varieties of coriander. Total number of seed borne pathogenic 

infection of coriander was 648. 
2 % of total pathogenic infection was calculated from all seed borne infections of a crop. It is the percentage of total number of 

infected seeds (648). It means, 25.31% seeds of total infected 648 seeds was Aspergillus flavus. 
3 Percentage of seed yielding of different pathogens was calculated on the basis of 1200 tested seeds. It is the percentage of total 

number tested seeds (1200). It means, 13.67% seeds from total tested 1200 seeds was infected by Aspergillus flavus. 
4 Total number of seed samples/tested variety was 03. 

* Predominant pathogen that constituted at least 5% of total seed borne infection.  
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Figure 4. Seed health testing of coriander by blotter method 

Figure 5.  Pathogen grown on the coriander seeds by blotter method 
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A. Aspergillus  flavus B. Aspergillus  niger 

  

C. Fusarium sp. D. Alternaria sp. 

 
 

E. Unidentified fungi F. Unidentified fungi 

Figure 6: Sterio microscopic view of identified pathogens on  coriander 

seeds; A. Aspergillus flavus; B. Aspergillus niger; C. Fusarium sp.; D. 

Alternaria sp.; E.&F. Unidentified fungi 
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4.2 Seed Health Study of Cumin (Cuminum cyminum L.) 

Two varieties of cumin seed samples viz. BARI Cumin-1 and local were 

investigated and examined.  

 

4.2.1 Health status of cumin seeds by inspection of dry seed method 

A. Physical appearance of seeds 

No shrinkage and deformed seeds were observed by naked eye in the 

cumin seed samples collected from two sources (Table 6). 

 

B. Presence of fruiting structures of fungi 

Only mycelia of fungi were observed on the seeds (Table 6). 

 

C. Purity Analysis 

For purity analysis, five gram of each seed sources of cumin was examined 

by naked eye. Inert matter was found in local seeds, but not in BARI 

sourced seeds (table 6). 

 

4.2.2 Prevalence of seed-borne fungi of Cumin identified by blotter 

method 

Five fungal pathogens were identified from cumin seeds by blotter method. 

 

A. Identified pathogen 

Aspergillus flavus, Aspergillus niger, Fusarium sp., Alternaria sp. and 

Chaetomium sp. were observed and identified.  

 

B. Incidence of seed borne pathogens 

In table 7, the highest fungal incidence was observed from the seed 

collected from local seeds. Incidence of Aspergillus flavus  was 7.8% and 

4.4% in local and BARI Cumin-1 seeds, respectively. Incidence of 
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Aspergillus niger ranges from 8.6% to 5.1%, where the highest 

percentage was observed in the local seed. Incidence of Fusarium sp. was 

observed 4.8% in local seeds, whereas no Fusarium  sp. was  found in 

BARI Cumin-1 seeds. Moreover, incidence of Alternaria sp. and 

Chaetomium were varied from 3.2%-2.3% and 4.3%-7.9% in BARI 

Cumin-1 and Local seed samples, respectively. Overall the highest 

pathogen incidence was found in local seeds.  

 

C.  Frequency and occurrence of various pathogen recorded in 

different variety of cumin seeds 

In table 8, frequency of various pathogen occurrences was calculated in 

seed samples of two different varieties of cumin. It was observed that the 

highest 168 seeds from 800 tested seeds of two varieties of cumin were 

infected by Aspergillus  niger, that was 25.65% of total seed borne 

infection (655) and 21% of the seed yielding (800). Moreover, 107 seeds 

were infected by Aspergillus  flavus that was 16.34% of total seed infection 

and 13.37% of total seed yield. In case of Fusarium sp., 92 seeds were 

infected and the frequency of occurrence was 14.05% from 655 infected 

seeds and 11.5% from 800 tested seeds. Similarly, 106 seeds were infected 

by Alternaria sp. that was 16.18% of total infected seeds and 13.25% of 

total tested seeds. However, Chaetomium sp. were recorded in 182 seeds 

of cumin that the frequency of occurrence was 27.79% from 655 infected 

seeds and 22.75% from 800 tested seeds All of the pathogens are 

considered as predominant seed borne pathogens those cause more than 

5% of total seed borne infections.  
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Table 6. Health status of cumin seeds by inspection of dry seed method 

Variety 

Total 

weight 

(g) 

Pure 

seeds 

(g) 

Pure 

seeds 

(%) 

Inert 

matters 

(g) 

Inert 

matters 

(%) 

Other 

seeds 

(g) 

Other 

seeds 

(%) 

Fungal 

structures 

Physical 

abnormalities 

of seed 

Local  5 4.9 98 0.1 2.0 00 00 Present Absent 

BARI 

Cumin-1  
5 5 100 00 00 00 00 Present Absent 

 

Table 7. Prevalence of seed borne fungi of cumin identified by blotter method 

Variety % Pathogen incidence % Seed 

infection Aspergillus  

flavus 

Aspergillus   

niger 

Fusarium 

sp. 

Alternaria 

sp. 

Chaetomium 

sp. 

Local  7.8 8.6 4.2 2.3 7.9 43.65 

BARI  

Cumin-1  

4.4 5.1 0 3.2 4.3 19.03 
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Table 8.  Frequency and occurrence of various pathogens recorded from different varieties of cumin seeds by 

blotter method 

Pathogens No. of pathogenic 

infection1 

% of total  

pathogenic infection2* 

% of the seed 

yielding3 

No. of variety 

infected4 

Aspergillus  flavus 107 16.34 13.37 03 

Aspergillus  niger 168 25.65 21 03 

Fusarium sp. 92 14.05 11.5 02 

Alternaria sp. 106 16.18 13.25 03 

Chaetomium sp. 182 27.79 22.75 03 

 

1 Total no of seed borne pathogenic infections recorded from the seeds of three cumin varieties. It means, 107 seeds were infected by 

Aspergillus  flavus from 800 tested seeds of three varieties of coriander. Total number of seed borne pathogenic infection of coriander 

was 655. 
2 % of total pathogenic infection was calculated from all seed borne infections of a crop. It is the percentage of total number of infected 

seeds (655). It means, 16.34% seeds of  total infected 655 seeds was Aspergillus  flavus. 
3 Percentage of seed yielding of different pathogens was calculated on the basis of 800 tested seeds. It is the percentage of total number 

tested seeds (800). It means, 8.9% seeds from total tested 800 seeds was infected by Aspergillus  flavus. 
4 Total number of seed samples/tested variety was 03. 

* Predominant pathogen that constituted at least 5% of total seed borne infection.  
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Figure 7. Incubation of cumin seeds 

Figure 8. Fungal structures on cumin seed 
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A. Aspergillus  flavus B. Aspergillus  niger 

  

C. Fusarium sp. D. Alternaria sp. 

 

 

E. Chaetomium sp. F. Chaetomium sp. 

Figure 9: Sterio microscopic view of identified pathogens on  cumin 

seeds; A. Aspergillus  flavus; B. Aspergillus  niger; C. Fusarium sp.; D. 

Alternaria sp.; E. & F. Chaetomium sp. 
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4.3 Seed health study of Dill (Anethum graveolens L.) 

Two local variety of dill seeds were investigated for seed health study. 

  

4.3.1 Health status of dill seeds by inspection of dry seed method 

A. Physical appearance of seeds 

No Shrinkage and deformed seeds were observed from the seeds collected 

from two sources for this experiment (Table 9). 

 

B. Presence of fruiting structures of fungi 

Powdery structure was found on seed surface of Local-2 variety. 

However, no pathogenic structure was found on Local-1 variety (table 9).  

 

C. Purity Analysis  

For purity analysis of two different sourced seeds, 5 gm seed of cumin 

was seen and examines. Pure seed, inert matter and other crops seeds was 

divided. Result of purity analysis is given in Table 9. In Local 1 seed 

sample, no inert matter and other crops seed were found. However, 4% 

inert matter was found in Local -2 seed sample.   

 

4.3.2 Prevalence of seed-borne fungi of dill identified by blotter 

method 

A.  Identified pathogen 

Three seed borne fungi viz. Stemphylium sp., Aspergillus niger and 

Fusarium sp. were observed and identified by blotter method. 

 

B.  Incidence of seed borne pathogens 

In Table 10, the highest fungal incidence was observed from the Local-2 

seed sample. Incidence of Aspergillus niger were varied in two seed 

samples from 7.4% to 4.3%. Incidence of  Fusarium sp. was varied from 
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5.1% to 7.3%. Incidence of  Stemphylium sp. was observed with 8.23 to 

7.6%. 

 

C.  Frequency and occurrence of various pathogen recorded in 

different variety of dill seeds 

In table 11, the frequency of various pathogen occurrences was calculated 

in seed samples of different varieties of dill. It was observed that the 

highest 164 seeds from 800 tested seeds of two varieties of dill were 

infected by Fusarium sp., that was 41.41% of total seed borne infection 

(396) and 20.5% of the seed yielding (800). Moreover, 153 seeds were 

infected by Aspergillus  niger  that was 38.64% of total seed infection and 

19.13% of total seed yield. The lowest 79 seeds of dill were infected by 

Stemphylium sp. that was 19.95% of total seed borne infection and 9.9% 

of total tested seeds. All of the pathogens are considered as predominant 

seed borne pathogens those cause more than 5% of total seed borne 

infections.  

 



44  

       

Table 9. Health status of dill seeds by inspection of dry seed method 

Variety 

Total 

weight 

(g) 

Pure 

seeds 

(g) 

Pure 

seeds 

(%) 

Inert 

matters 

(g) 

Inert 

matters 

(%) 

Other 

seeds 

(g) 

Other 

seeds 

(%) 

Fungal structure 

Physical 

abnormalities 

of seed 

Local-1 5 5 100 0 0 0 0 Absent Absent 

Local-2 5 4.8 96 0.2 4 0 0 
Powdery fungal 

growth present 

Absent 

  

 

Table 10. Prevalence of seed borne fungi of dill by blotter plate method 

 

 

Variety  

            % Pathogen incidence % Seed  

infection  
Stemphylium sp. Aspergillus niger Fusarium sp. 

Local seed -1 
8.23 7.2  5.1   68.35   

Local seed-2  7.6 4.3 7.3   71.9 
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Table 11. Frequency and occurrence of various pathogen recorded from different varieties of dill seeds by 

blotter plate method 

 

Pathogens No. of pathogenic 

infection1 

% of total  

Pathogenic infection2* 

% of the seed 

yielding3 

No. of variety 

infected4 

Aspergillus  niger 153 38.64 19.13 02 

Fusarium sp. 164 41.41 20.5 02 

Stemphylium sp. 79 19.95 9.9 02 

 

1 Total no of seed borne pathogenic infections recorded from the seeds of two dill varieties. It means, 153 seeds were infected 

by Aspergillus  niger from 800 tested seeds of two varieties of dill. Total number of seed borne pathogenic infection of dill 

was 396. 
2 % of total pathogenic infection was calculated from all seed borne infections of a crop. It is the percentage of total number of 

infected seeds (396). It means, 38.64% seeds of  total infected 396 seeds was Aspergillus  niger. 
3 Percentage of seed yielding of different pathogens was calculated on the basis of 800 tested seeds. It is the percentage of total 

number tested seeds (800). It means, 19.13% seeds from total tested 800 seeds was infected by Aspergillus  niger. 
4 Total number of seed samples/tested variety was 02. 

* Predominant pathogen that constituted at least 5% of total seed borne infection.  
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A. Dill seeds in blotter paper method 

  

B. Fusarium sp. 

 
 

C. Aspergillus  niger 

 Figure 10: Sterio microscopic view of identified pathogens on  dill 

seeds; A. Dill seeds in blotter paper method; B. Fusarium sp.; C. 

Aspergillus  niger 
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4.4 Seed Health Study of Black Cumin (Nigella sativa L.) 

Two variety of black cumin viz. BARI Black Cumin-1 and local were tested 

for seed health study.  

 

4.4.1 Health status of black cumin seeds by inspection of dry seed 

method 

A. Physical appearance of seeds 

Shrinkage and deformed seeds were observed in the seeds collected from 

local source, whereas BARI Black Cumin-1 didn’t show any physical 

abnormalities (Table 12). 

 

B. Presence of fruiting structures of fungi 

 Mycelia were observed over the seed surface of local seeds (table 12). 

 

C. Purity analysis 

For purity analysis of black cumin, 10 gm seeds were taken from each seed 

samples. In Table 11, result showed that, no inert matter and other crops 

seeds were recorded from BARI Black Cumin seed sample. But in local 

seed, 8% inert matter and 10% other seeds were identified (table 12).    

 

4.4.2 Prevalence of seed-borne fungi of black cumin identified by      

blotter method 

A. Identified pathogens  

Aspergillus flavus, Aspergillus niger, Fusarium sp., Altenaria sp. and 

unidentified pathogens were observed by blotter method.  

 

B. Incidence of seed borne pathogens  

In case of fungal infection, the highest incidence of pathogen was 

observed from the seed collected from local market. Incidence of 
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Aspergillus flavus was from 8.25% to 8.5% in local to BARI seeds. 

Incidence of  A. niger were 9% and 8.25% respectively, where the highest 

percentage was observed in the seeds collected from local market. 

Incidence of  Fusarium sp. was varied from 4.5% to 4.25%. Incidence of 

Alternaria sp. was varied from 4.25% to 4.5%.  Unidentified pathogens 

were counted 4% and 3.75% in BARI Black Cumin-1 and local seeds 

respectively (Table 13). 

 

C. Frequency and occurrence of various pathogens recorded in 

different variety of black cumin seeds 

In table 14, frequency of various pathogen occurrences was calculated in 

seed samples of different varieties of black cumin. It was observed that the 

highest 178 seeds from 800 tested seeds of two varieties of black cumin 

were infected by Aspergillus  niger, that was 30.96% of total seed borne 

infection (575) and 22.25% of the seed yielding (800). Moreover, 146 

seeds were infected by Aspergillus  flavus that was 25.39% of total seed 

infection and 18.15% of total seed yield. In case of Fusarium, 95 seeds 

were infected and the frequency of occurrence was 16.52% from 575 

infected seeds and 11.87% from 800 tested seeds. Similarly, 87 seeds were 

infected by Alternaria sp. that was 15.13% of total infected seeds and 

10.88% of total tested seeds. However, unidentified pathogens were 

recorded in 69 seeds of black cumin. All of the pathogens are considered 

as predominant seed borne pathogens those cause more than 5% of total 

seed borne infections.  
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Table 12. Health status of black cumin by inspection of dry seed method 

Variety 

Total 

weight 

(g) 

Pure 

seeds 

(g) 

Pure 

seeds 

(%) 

Inert 

matters 

(g) 

Inert 

matters 

(%) 

Other 

seeds 

(g) 

Other 

seeds 

(%) 

Pathogenic 

structures 

Physical 

abnormalities 

of seed 

Local  
10 8.2 82 0.8 8 1.0 10 Mycelium 

Shrinkage; 

deformed 

BARI Black 

Cumin-1    

10 10 100 00 00 00 00 Absent Absence 

 

 

Table 13. Prevalence of seed borne disease of black cumin identified by blotter method 

Variety  

    % Pathogen incidence % Seed  

infection  
Aspergillus  

flavus  

Aspergillus  

niger  

Fusarium 

sp.  

Alternaria 

sp.  
Unidentified  

Local  
8.25 9.00  4.50  4.25  3.75      47.50  

   BARI Black 

Cumin-1    

8.50 8.25 4.25   4.50  4.00     45.25  
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Table 14. Frequency and occurrence of various pathogens recorded from different varieties of black cumin seeds 

by blotter plate method 

Pathogens No. of pathogenic 

infection1 

% of total  

pathogenic infection2* 

% of the seed 

yielding3 

No. of variety 

infected4 

Aspergillus  flavus 146 25.39 18.25 02 

Aspergillus  niger 178 30.96 22.25 02 

Fusarium sp. 95 16.52 11.87 02 

Alternaria sp. 87 15.13 10.88 02 

Unidentified pathogens  69 12 8.6 02 

 

1 Total no of seed borne pathogenic infections recorded from the seeds of two black cumin varieties. It means that 146 seeds were 

infected by Aspergillus  flavus from 800 tested seeds of two varieties of black cumin. Total number of seed borne pathogenic 

infection of black cumin was 575. 
2 % of total pathogenic infection was calculated from all seed borne infections of a crop. It is the percentage of total number of 

infected seeds (575). It means, 25.39% seeds of total infected 575 seeds was Aspergillus  flavus. 
3 Percentage of seed yielding of different pathogens was calculated on the basis of 800 tested seeds. It is the percentage of total 

number tested seeds (800). It means, 18.25% seeds from total tested 800 seeds was infected by Aspergillus  flavus. 
4 Total number of seed samples/tested variety was 02. 

* Predominant pathogen that constituted at least 5% of total seed borne infection. 
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A. Black cumin seeds in blotter paper method 

  

B. Aspergillus  flavus C. Aspergillus  niger 

 
                                      

D. Fusarium sp. E. Alternaria sp. 

Figure 11: Sterio microscopic view of identified pathogens on black 

cumin seeds; A. Black cumin seeds in blotter paper method; B. 

Aspergillus  flavus; C. Aspergillus  niger; D. Fusarium sp.; E. 

Alternaria sp. 
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4.5 Seed Health Study of Fennel (Foeniculum vulgare L.)  

Seed samples of three fennel variety viz. BARI Fennel-1, BARI Fennel-2 

and Local were collected for seed health study by inspection of dry seed 

and blotter method. 

 

4.5.1 Health status of fennel seeds by inspection of dry seed method 

A. Physical appearance of seeds 

Deformed and black spotted seeds were observed in the seeds collected 

from local market, whereas BARI Fennel-1 and BARI Fennel-2 seeds were 

fresh. However, shrinkage of seeds was observed on some of the BARI 

Fennel-1 seeds (Table 15). 

 

B. Presence of fruiting structures of fungi 

Mycelium was observed over all seeds surface that collected from local 

seeds store (Table 15). 

 

C. Purity analysis 

For purity analysis of three different seed samples, 50 gm seed of each 

sample of cumin was seen and examined. The seeds were divided into pure 

seed, inert matter and other crops seeds. Result of purity analysis is 

presented in Table 15.  From total seeds 50 gm, pure seeds found in local 

seeds, BARI Fennel-1 and BARI Fennel-2 seeds were 43.6gm, 48.7gm and 

49gm respectively. Inert matter was 9%, 0.37% and 2% in local, BARI 

Fennel-1 and BARI Fennel-2 seed samples respectively. Other crop seeds 

were also found in Local and BARI Fennel-1 samples were 3.8% and 

0.75% respectively (Table 15).  
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4.5.2 Prevalence of seed-borne fungi of fennel identified by blotter 

method 

A.   Identified pathogen 

Four fungi were identified from all fennel seed samples viz. Aspergillus 

flavus, Aspergillus niger, Fusarium sp. and Alternaria sp.. Moreover, few 

unidentified pathogens were also observed on the fennel seeds.  

 

B.   Incidence of seed borne pathogens 

In case of fungal infection, the highest incidence was observed from the 

seed collected from local market. Incidence of Aspergillus flavus were 

varied from 6% to 7.5% and incidence of  A. niger varies from 5.75% to 

7%, where the highest incidence was observed in local seeds. Incidence of  

Fusarium sp. were 3% to 3.75%. Incidence of Alternaria sp. was varied 

from 3.75% to 4.75%. Unidentified pathogens were observed from 3.5% 

to 4.25% (Table 16).    

 

C.  Frequency and occurrence of various pathogen recorded in 

different variety of fennel seeds 

In table 17, requency of various pathogen occurrences was calculated in 

seed samples of three varieties of fennel. It was observed that, the highest 

208 seeds from 1200 tested seeds of three varieties of fennel were 

infected by Aspergillus  flavus, that was 27.19% of total seed borne 

infection (765) and 17.33% of the seed yielding (1200). Moreover, 167 

seeds were infected by Aspergillus  niger that was 21.83% of total seed 

infection and 13.92% of total seed yield. In case of Fusarium, 125 seeds 

were infected and the frequency of occurrence was 16.34% from 765 

infected seeds and 10.42% from 1200 tested seeds. Similarly, 96 seeds 

were infected by Alternaria sp. that was 12.55% of total infected seeds 

and 8% of total tested seeds. However, unidentified pathogens were 
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recorded in 122 seeds of coriander. All of the pathogens are considered as 

predominant seed borne pathogens those cause more than 5% of total 

seed borne infections. 
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Table 15. Health status of fennel seeds by inspection of dry seed method 

 

Variety  

Total 

weight  

(g)  

Pure 

seeds  

(g)  

Pure 

seeds  

(%)  

Inert 

matters  

(g)  

Inert 

matters  

(%)  

Other 

seeds  

(g)  

Other 

seeds  

(%)  

Fungal 

structures  

Physical 

abnormalities 

of seed  

    Local   
50 43.6  87.2  4.5 9 2.9  3.8  Mycelium  

Deformed, 

Black spot  

BARI Fennel-1   50 48.7  97.4  0.3  0.37  0.6  0.75  Absent  
 Shrinkage   

BARI Fennel-2  50 49 98  1.0  2 0  0  Absent   
Normal   

 

 

Table 16. Prevalence of seed borne fungi of fennel identified by blotter method 

 

       Variety % Pathogen incidence % Seed  

infection  
Aspergillus  

flavus  

Aspergillus  

niger  

Fusarium 

sp.  

Alternaria 

sp.  

Unidentified 

Pathogen 

         Local 
7.25  6.75  3.25  3.75  3.50    56  

BARI Fennel-1    7.50   5.75   3.00   3.75   3.50     35.50  

BARI Fennel-2  6.00   7.00   3.75  4.75   4.25     43.25  
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Table 17. Frequency and occurrence of various pathogens recorded from different varieties of fennel seeds by 

blotter plate method 

Pathogens No. of pathogenic 

infection1 

% of total  

pathogenic infection2* 

% of the seed 

yielding3 

No. of variety 

infected4 

Aspergillus  flavus 208 27.19 17.33 03 

Aspergillus  niger 167 21.83 13.92 03 

Fusarium sp. 125 16.34 10.42 03 

Alternaria sp. 96 12.55 8 03 

Unidentified pathogens  122 15.95 15.95 03 

 

1 Total no of seed borne pathogenic infections recorded from the seeds of three fennel varieties. It means, 208 seeds were infected 

by Aspergillus  flavus from 1200 tested seeds of three varieties of fennel. Total number of seed borne pathogenic infection of 

coriander was 765. 
2 % of total pathogenic infection was calculated from all seed borne infections of a crop. It is the percentage of total number of 

infected seeds (765). It means, 27.19% seeds of  total infected 765 seeds was Aspergillus  flavus. 
3 Percentage of seed yielding of different pathogens was calculated on the basis of 1200 tested seeds. It is the percentage of total 

number tested seeds (1200). It means, 17.33% seeds from total tested 1200 seeds was infected by Aspergillus  flavus. 
4 Total number of seed samples/tested variety was 03. 

* Predominant pathogen that constituted at least 5% of total seed borne infection.  
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Figure 12. Plating of fennel seeds by blotter method 

 

 

Figure 13. Fungal growth over the fennel seed 
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A. Aspergillus  flavus 

 
 

B. Aspergillus  niger C. Fusarium sp. 

 
 

D. Alternaria sp. E. Unidentified pathogen 

Figure 14: Sterio microscopic view of identified pathogens on  fennel 

seeds; A. Aspergillus  flavus; B. Aspergillus  niger; C. Fusarium sp.; D. 

Alternaria sp.; E. Unidentified pathogen 
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4.6  Seed Health Study of Fenugreek (Trigonella foenum-graecum L.)  

4.6.1 Health status of fenugreek seeds by inspection of dry seed 

method 

A. Physical appearance of seeds 

Deformed and shrieked seeds were observed in two seed samples viz. 

local and BARI Fenugreek-1 (Table 18). However, no fungal structures 

and physical abnormalities were observed in BARI Fenugreek-2. 

 

B. Presence of fruiting structures of fungi 

White mycelium was observed on seeds that collected from local market. 

Cottony mycelium was found on surface of BARI Fenugreek-1. No 

fungal structure was observed on BARI Fenugreek-2 (Table 18).  

 

C. Purity analysis 

Eighty grams seeds of each seed sample were taken for purity analysis of 

fenugreek seeds. Then seeds were divided in pure seed, inert matter and 

other crops seeds. Result of purity analysis is shown in Table 18. No inert 

matter and other crop seeds were found in  BARI Fenugreek-2. Pure seeds 

of local, BARI Fenugreek -1 and BARI Fenugreek -2 were 78, 79 and 80 

gm respectively. However, inert matter was 1.75% and 0.5% and other 

seeds were same (0.75%) in local, BARI Fenugreek -1 seed samples. 

     

4.6.2 Prevalence of seed-borne fungi of fenugreek identified by 

blotter method 

A. Identified pathogen  

Five fungi viz. Aspergillus flavus, Aspergillus niger, Fusarium sp., 

Altenaria sp. and Rhizopus sp. were observed and identified from three 

tested seed samples of fenugreek.  
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B. Incidence of seed borne pathogens 

Seed borne pathogen incidence recorded from fenugreek seed samples is 

shown in Table 19.  In case of fungal infection, the highest incidence was 

observed from the seed collected from local seeds. Incidence of 

Aspergillus flavus and  A. niger were highly varied in three seed samples 

from 8.5% to 7.25% and 6.5% to 6% respectively. Incidence of  Fusarium 

sp. was varied from 4% to 2.5%. Incidence of Alternaria sp. was varied 

from 3.5%-3%. 

 

C. Frequency and occurrence of various pathogens recorded in 

different variety of fenugreek seeds 

In Table 20, frequency of various pathogen occurrences was calculated in 

seed samples of different varieties of fenugreek. It was observed that, the 

highest 184 seeds from 1200 tested seeds of three varieties of fenugreek 

were infected by Aspergillus flavus that was 24.93% of total seed borne 

infection (738) and 15.33% of the seed yielding (1200). Moreover, 175 

seeds were infected by Aspergillus niger that was 23.71% of total seed 

infection and 14.58% of total seed yield. In case of Fusarium, 147 seeds 

were infected and the frequency of occurrence was 19.92% from 738 

infected seeds and 12.15% from 1200 tested seeds. Similarly, 138 seeds 

were infected by Alternaria sp. that was 18.70% of total infected seeds and 

11.50% of total tested seeds. However, Rhizopus sp. was recorded in 94 

seeds of coriander. All of the pathogens are considered as predominant 

seed borne pathogens those cause more than 5% of total seed borne 

infections.  
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    Table 18. Health status of fenugreek seeds by inspection of dry seed methods 

Variety  

Total 

weight 

(g) 

Pure 

seeds 

(g) 

Pure 

seeds 

(%) 

Inert 

matters 

(g) 

Inert 

matters 

(%) 

Other 

seeds 

(g) 

Other 

seeds 

(%) 

Fungal 

structures 

Physical 

abnormalities 

of seeds 

Local   
80 78 97.5 1.4 1.75 0.6 0.75 

White 

mycelium 

Deformed, 

Shrinkage 

BARI 

Fenugreek-1 
80 79 98.75 0.4 0.50 0.4 0.75 

Cottony 

mycelium 

Deformed 

BARI 

Fenugreek-1 
80 80 100 00 00 00 00 Absent 

Absent 

 

    Table 19. Prevalence of seed borne fungi in fenugreek seeds by blotter method 

Variety % Pathogen incidence % Seed 

infection Aspergillus  

flavus 

Aspergillus  

niger 

Fusarium 

sp. 

Alternaria 

sp. 

Rhizopus 

sp. 

       Local   7.25 6.00 2.50 3.00 2.75 54.5 

BARI Fenugreek-1  8.50 6.50 4.00 3.00 2.25 37 

BARI Fenugreek-2  8.50 6.00 3.75 3.50 2.25 39.25 
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Table 20. Frequency and occurrence of various pathogens recorded from different varieties of fenugreek seeds by 

blotter plate method 

Pathogens No. of pathogenic 

infection1 

% of total  

Pathogenic infection2* 

% of the seed 

yielding3 

No. of variety 

infected4 

Aspergillus  flavus 184 24.93 15.33 03 

Aspergillus  niger 175 23.71 14.58 03 

Fusarium sp. 147 19.92 12.25 03 

Alternaria sp. 138 18.70 11.50 03 

Rhizopus Sp.  94 12.74 7.8 03 

 

1 Total no of seed borne pathogenic infections recorded from the seeds of three fenugreek varieties. It means, 184 seeds were infected 

by Aspergillus  flavus from 1200 tested seeds of three varieties of fenugreek. Total number of seed borne pathogenic infection of 

fenugreek was 738. 
2 % of total pathogenic infection was calculated from all seed borne infections of a crop. It is the percentage of total number of infected 

seeds (738). It means, 24.93% seeds of  total infected 738 seeds was Aspergillus  flavus. 
3 Percentage of seed yielding of different pathogens was calculated on the basis of 1200 tested seeds. It is the percentage of total number 

tested seeds (1200). It means, 15.33% seeds from total tested 1200 seeds was infected by Aspergillus  flavus. 
4 Total number of seed samples/tested variety was 03. 

* Predominant pathogen that constituted at least 5% of total seed borne infection. 
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A. Fenugreek seeds in blotter method 

  

B. Aspergillus  flavus C. Aspergillus  niger 

  

D. Fusarium sp. E. Rhizopus sp. 

Figure 15: Sterio microscopic view of identified pathogens on  

fenugreek seeds; A. Fenugreek seeds in blotter method; B. Aspergillus  

flavus; C. Aspergillus  niger; D. Fusarium sp.; E. Rhizopus sp. 
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A. Aspergillus  flavus (10X) B. Aspergillus  flavus (10X) 

  

C. Aspergillus  niger (10X) D. Aspergillus  niger (40X) 

 

E. Rhizopus sp. (10X) 

Figure 16: Compound microscopic view of identified pathogens on 

seeds of spices; A&B. Aspergillus  flavus; C&D. Aspergillus  niger; E. 

Rhizpus sp. 
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A. Fusarium sp. (10X) 

 

B. Fusarium sp. (40X) 

 

Figure 17: Compound microscopic view of Fusarium sp. 
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A. Alternaria sp. (10X) B. Alternaria sp. (40X) 

  

C. Chaetomium sp. (10X) D. Chaetomium sp. (10X) 

  

E. Stemphylium sp. (10X) F. Stemphylium sp. (10X) 

Figure 18: Compound microscopic view of identified pathogens on 

seeds of spices; A&B. Alternaria sp.; C&D. Chaetomium sp.; E&F. 

Stemphylium sp. 
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Figure 19: Bacterial ooze growth on fenugreek seeds 
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CHAPTER 5 

DISCUSSION 

 

Fifteen varieties of six seed spices and culinary herbs viz. coriander, cumin, 

dill, black cumin, fennel and fenugreek were examined to determine the 

health status of seeds collected from local market of Dhaka and Spice 

Research Centre, Bangladesh Agricultural Research Institute, Bogura, 

Bangladesh.  

 

For seed health study, recommended procedure of ‘International Rules for 

Seed Testing’ (ISTA, 1999) was followed. In inspection of dry seed 

method, pathogenic structures, fruiting body and physical abnormalities 

viz. deformed, shrinkage, swelling, spotted and undersized seeds were 

recorded. In most cases, the highest percentage of pure seeds was recorded 

in seeds collected from Spice Research Centre, BARI. In blotter plate 

method, 400 seeds of each variety were thoroughly investigated and the 

incidence and frequency of identified pathogen has been recorded.  

 

A considerable amount of seed borne fungi and unidentified pathogens 

were observed by inspection of dry seed and blotter method of seed health 

testing. Altogether five genera of seed borne fungal pathogens viz. 

Alternaria, Aspergillus, Stemphylium, Fusarium and Rhizopus were 

recorded in different varieties of six culinary herbs and spices collected 

from different shops of Dhaka  and Spice Research Centre, BARI, Bogura.  

 

In dry inspection method, white and cottony mycelia were identified on 

different seeds. Shrinkage and deformed seeds were observed in coriander, 

fennel and fenugreek seeds. Powdery structure of fungus was observed on 
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dill seeds. For each spices, the percentage of inert matter and other seeds 

was higher in local seeds than in the seed collected from BARI. In blotter 

method, six seed borne pathogens were identified, namely Aspergillus 

flavus, Aspergillus niger, Fusarium sp., Alternaria sp., Stemphylium sp. 

and Rhizopus sp. in total. A number of unidentified pathogens were also 

observed. 

 

In dry inspection of coriander, no weed and other crop seeds were found in 

Sugandha and BARI Coriander-1 seeds. Six pathogens were observed 

through blotter plate method. The pathogens were Aspergillus flavus, 

Aspergillus niger, Fusarium sp.,  Alternaria sp., and Stemphylium sp. The 

highest total seed borne pathogen infections (68.2%) were in local seeds. 

But in treated Sugandha seeds, the lowest seed infection percentage 

(18.5%) was recorded and  Aspergillus spp. were predominant fungi. The 

frequency and occurrence of  various pathogens e in different  variety of 

coriander were also calculated through blotter plate method. Here the 

highest frequency  of Aspergillus niger  and Aspergillus flavus occurrence 

were found in every variety, whereas the frequency of  Fusarium sp., 

Alternaria sp. and Stemphylium sp. were exiguous in amount. Many 

scientists were also reported seed borne fungal infection in coriander. 

Rajan et al. (1990)  reported a considerable number of seed borne fungal 

pathogens belonging to the genera Aspergillus, Curvularia, Fusarium and 

Alternaria had been detected in coriander seeds. Jain and Jain (1995) 

isolated 32 fungal species from 4 spice crop including coriander where 

Alternaria alternata was found dominant. 

 

In case of cumin, the highest pure seeds (100 %) were found in BARI 

Cumin-1 seeds. Five pathogens were observed through blotter plate 

method. The identified pathogens were Aspergillus flavus, Aspergillus 
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niger, Fusarium sp., Alternaria sp. and Chaetomium sp. The highest total 

seed borne pathogen infections (43.65%) were recorded in local seeds. 

However, in BARI Cumin-1 seeds, total seed borne pathogen infection was 

19.75%. Dange (1995) and Kocaturk (1988) also studied seed health status 

of cumin. Dange (1995) observed that cumin seed is affected by many 

pathogens causing diseases which negatively influence the seed yield. 

Moreover, Kocaturk (1988) stated that A. burnsii,  A. raphani and 

Fusarium sp. were found to be associated with cumin plants. The present 

investigation also revealed that altogether five different fungi viz. 

Aspergillus flavus, Aspergillus niger, Alternaria spp., Fusarium sp. and 

Chaetomium sp. were found to be associated with cumin seeds and also 

some unidentified pathogenic structures were observed. Here the highest 

frequency of Chaetomium sp. (22.75%) was found in every variety through 

blotter plate method, whereas the frequency of  Fusarium sp., Alternaria 

sp. and Aspergillus sp. were 11.5%, 13.75%  and 21% respectively. 

 

In dill seeds, the highest pure seeds (100 %) were found in local seed-2. At 

the time of seed testing, a considerable amount of powdery structures was 

found on the surface of dry seed. Three pathogens were observed through 

blotter plate method. The pathogens that were  Aspergillus niger, Fusarium 

sp., and Stemphylium sp. The highest total seed borne pathogen infection 

percentage (71.9%) was recorded in Local-2 variety, but in Local-1 seed, 

it was 68.35%. By determining of the frequency and occurrence of different 

pathogens in dill seeds, the highest percentage of occurrence was Fusarium 

(22.38%) was determined.  From the present research findings, the overall 

health status of loose seeds of dill collected from local sources was not up 

to the mark. Richardson (1996) showed that dill plant is affected by 

Alternaria sp. Kołosowski (1994) stated that the Alternaria alternata 

fungus becomes active during germination of seeds of dill.  



71  

 

In dry inspection of black cumin, the highest pure seeds (100 %) were 

found in BARI Black Cumin-1. But in local seeds, inert matter and other 

seeds were observed. Four pathogens were observed through blotter plate 

method. The pathogens that were Aspergillus flavus, Aspergillus niger, 

Fusarium sp. and Alternaria spp. The highest total seed borne pathogen 

infections (47.5%) were in local seeds but in BARI Black Cumin-1 seeds, 

it was 45.25%. The frequency and occurrence of various pathogen  in 

different  variety of black cumin seeds were also recorded through blotter  

plate method. The highest frequency  of fungi were Aspergillus niger  

(34.75%) and Aspergillus flavus (30.75%) in all tested variety, whereas the 

frequency of  Fusarium sp.,  Alternaria sp. and unidentified pathogens 

were less in amount. Hanafy et al. (2007) also isolated Fusarium 

moniliforme, F. oxysporum, Macrophomina phaseolina, Rhizoctonia 

solani,  Alternaria spp. and Nigrospora spp. from black cumin. Dubey 

(1995) also recorded Fusarium from  Nigella sativa. The present 

investigation also revealed that altogether four different fungi viz. 

Aspergillus flavus, Aspergillus niger, Alternaria spp., Fusarium sp. and  

unidentified pathogens were found to be associated with black cumin 

seeds.  

 

In case of fennel seeds, the highest pure seeds (100 %) were found in BARI 

Fennel-1 seeds. However, in local seeds, inert matter and other seeds were 

also observed. Four pathogens were observed through blotter plate method. 

The pathogens that were Aspergillus flavus, Aspergillus niger,  Fusarium 

sp. and Alternaria sp. The highest total seed borne pathogen infections 

(56%) were in local seeds.  But in BARI Fennel-1 seeds, the lowest seed 

infection percentage (35.5%) was found. The frequency and occurrence of 

various pathogen in different varieties of fennel through blotter  plate 

http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=Nigella+sativa
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method was determined. Here the highest frequency  of Aspergillus niger 

(22.25%) and Aspergillus flavus (25.67%) was found in every variety, 

whereas the frequency of  Fusarium sp,  Alternaria sp. and unidentified 

pathogens were less than the previous two fungi. Moharram et al. (1989) 

stated that Aspergillus, Penicillium, and sometimes Rhizopus and 

Chaetomium were the most common genera causing disease of fennel. The 

most common fungal species especially were Aspergillus niger, A. flavus, 

A. ochraceus, A. fumigatus, A. flavus var. columnaris, Penicillium 

chrysogenum, Rhizopus stolonifer and Chaetomium globosum which affect 

the seed health of fennel. Khare and Shwarma (2014) found that the crop 

is attacked by pathogens causing diseases influencing the production 

negatively, such as damping off of seedlings, ramularia blight, cercospora 

blight, alternaria blight, ascochyta blight, fusarium wilt etc. The present 

investigation also revealed that altogether four different fungi viz. 

Aspergillus flavus, Aspergillus niger, Alternaria spp. and Fusarium sp. 

were found to be associated with fennel seeds and also some unidentified 

pathogenic structures.  

 

In case of fenugreek, the highest pure seeds (100 %) were found in BARI 

Fenugreek-1 seeds by inspection of dry seeds method. But in local seeds, 

inert matter and other seeds were observed. Five pathogens were observed 

by blotter method. The pathogens that were Aspergillus flavus, Aspergillus 

niger, Fusarium sp., Alternaria sp. and Rhizopus sp. The highest total seed 

borne pathogen infections (54.5%) were in local seeds.  

The overall health status of loose seeds of fenugreek collected from local 

bazar was not up to the mark. But in case of BARI Fenugreek-2 seeds, the 

lowest seed infection percentage (39.25) was observed. Moreover, the 

frequency and occurrence of  various pathogens in different  variety of 

fenugreek was calculated. The highest frequency was observed in 



73  

Aspergillus niger (14.58%)  and Aspergillus flavus (15.3%) in every 

variety. According to previous findings, the crop is attacked by several 

fungi, bacteria, viruses and nematodes causing various diseases resulting 

in reduced yields. Tiyagi et al. (2002) stated that fenugreek is attacked by 

several parasitic nematodes like Meloidogyne incognita, Rotylenchulus 

reniformis, Tylenchorhynchus brassicae and Helicotylenchus indicus in 

India.Agrios (2005) stated that F. oxysporum is an abundant and active 

saprophyte in soil and organic matter, with some specific forms that are 

plant pathogenic. Singh et al. also (2007) observed that F. oxysporum can 

survive as mycelium and chlamydospores in seed and soil, and also on 

infected crop residues, roots and stem tissue buried in the soil for more than 

six years. 

 The present investigation revealed that altogether five different fungi viz. 

Aspergillus flavus, Aspergillus niger, Alternaria spp., Fusarium sp. and 

Rhizopus sp. were found to be associated with fenugreek seeds and also 

some unidentified pathogenic structures.  

 

From the present findings, it is revealed that seed borne pathogen infection 

was higher in local seeds collected from local market of  Dhaka. In every 

tested spice, the percentage of seed infection is more than 50% in local 

seeds. The overall health status of loose seeds was not up to the mark. This 

is because, saprophytic pathogenic genera were observed with the seed that 

may deteriorate the health status and quality of seed and seedling. So, 

further seed treatment will be required before showing seeds in the field.  
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CHAPTER 6 

SUMMARY AND CONCLUSION 

 

In Bangladesh, there is a long history of uses of seed spices and culinary 

herbs in foods. Recently cultivation of spices crops are increasing due to 

high return. However, different diseases are main problems for profitable 

production. Seed borne pathogens caused significant loss of crops both in 

field and pos harvest. Considering the importance of seed borne pathogens, 

health status of bulk loose seeds are examined under this experiment. Seed 

samples fifteen varieties of six popular seed spices and culinary herbs viz. 

coriander, cumin, dill, black cumin, fennel and fenugreek were collected 

from local market of Dhaka and Spice Research Centre, BARI, Bogura. 

The germination percentage of seeds, incidence of seed borne pathogen 

and their frequency in different variety of seed spices were tested at Seed 

Pathology Laboratory, Department of Plant Pathology, Sher-e-Bangla 

Agricultural University, Dhaka- 1207 during July, 2019 to December, 

2020.   

 

Two common seed health testing methods viz. inspection of dry seed 

method and blotter method were followed according to the rules of ISTA. 

By inspection of dry seed method, farmers normally get primary idea about 

seed value of loose  seeds by observing visually. In blotter method, most 

of the seed borne pathogen can be easily identified. Thus, this method is 

the most acceptable method of seed health testing used worldwide.  

 

Inspection of dry seed method showed that, seeds collected from local store 

had the lowest purity percentage among all seed sources. However, treated 

Sugandha seed of coriander was 100% pure among all seeds. Generally 
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seeds collected from research centre showed minimum pathogen 

incidence. 

 

In blotter method, out of the 15 tested seed samples of  six seed spices and 

culinary herbs, six fungi were detected. The recorded fungi were 

Aspergillus flavus, Aspergillus niger, Fusarium sp.,  Alternaria spp., 

Chaetomium spp. and Rhizopus sp. The infestation of seed borne fungi was 

higher in fenugreek. Bacterial ooze was also found in fenugreek seed 

samples. The present research findings indicate that, infestation of seed 

borne fungi were varied significantly depending on its seed sources and 

crop species. 

 

The incidence of seed borne pathogen were varied significantly depending 

on seed categories and seed sources were recorded by blotter method. By 

determining the frequency and occurrence of various pathogens, it can be 

found that most of seed samples mainly are affected by Aspergillus spp. 

pathogens. They deteriorate the seed health drastically under hot humid 

conditions. In some cases, Alternaria, Rhizopus and Fusarium also cause a 

great damage. 

 

Seed is a common carrier of plant pathogens. High quality seed is not only 

important for increasing crop production but also proper establishment of 

sound seed industry in the country. Thus, pathogen free seed is the 

important input material in agriculture. The present experiment showed 

many seed borne pathogens were associated with seeds of spices and 

culinary herbs. Seed borne fungi appeared may be due to improper 

management of  seeds in storage. Considering the over-all findings, it was 

exposed that the seed health status of seed spices is not all a satisfactory 

level. Further research is also significantly needed for overall 
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determination of pathogens in seed spices and culinary herbs so that seeds 

collected from local market and research centre can be graded upto mark 

for better crop production. Finally, farmers are therefore advised to collect 

the seeds from reliable source and check their seed health status before 

sowing in the main field. Seed treatment is also recommended to avoid the 

seed borne diseases of seed spices and culinary herbs in field. 
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