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STUDY ON BEALm STATUS OF OKRA SEEDS COLLECTED

FROM DIFFERENT LOCATIONS OF BANGLADESH

ABSTRACT

Quality and health status of okra seeds collected from farmers, retailers and

other from research stations were determined. Total fifty seed samples were

collected from nine districts of Bangladesh. Of them, 28 samples were obtained

from famers and 17 from retailers and 5 samples from research stations. The

samples belonged to 3 varieties viz. Local-I, Local-2 and BARI Dherosh-1.

Seed health and quality analysis revealed that moisture content of seed samples

were varied significantly. Germination percentage of research station' seeds,

retailer' seeds and fanner' saved seeds was 81.93%, 57.82% and 46.10%

respectively. Purity percentage varies from 93.68 to 96.94% in different

locations and 95.76 to 94.81% in different varieties. Purity percentage of

research station' seeds, retailer' seeds and farmer' saved seeds were 96.94%,

95.82% and 94.86%, respectively. Both vigour index (1585.0) and 1000-seed

weight (69.llg) were found higher in research station' seeds than the retailer'

seeds and farmer' saved seeds. In seed health study, seven fungi namely (I)

.Aspergillus flavus, (2) Aspergillus niger, (3) Fusarium spp., (4) Macrophomina

phaseolina, (5) Colletotrichum dematium, (6) Rhizopus spp. and (7) Curvularia

spp. were found to be associated with the seed samples. Among the fungi

prevalence Aspergillus flavus was maximal which was followed by Fusarium

spp. All the seven fungal pathogens were more prevalent in fanner' saved

seeds compared to other seeds. The seeds were graded as (I) apparently healthy

seeds (G-I), (2) discolored seeds (G-II), (3) spotted seeds (G-III) and (4)

shriveled & broken seeds (G-IV) based on physical conditions of the seeds. It

was found that apparently healthy seeds under G-I yielded lowest incidence of

fungi and highest percentage of germination in comparison to other grades.
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CHAPTER I
Sher·e·Bangla Agricultural University

Library
AcceSSion No •.. ·· ..·9::$.·..-·77~~~r.I "l
Sign:-P2~~at.e:.J~ _.)INTRODUCTION

Okra (Abelmoschus esculentus L. Moench) is an annual vegetable crop in

Bangladesh. Though it is grown round the year, its production is mainly

concentrated during summer season. It is locally known as "Dherosh" or

"Bhendi" which belongs to the family Malvaceae. It is probably originated

from tropical Africa or possibly tropical Asia and widely grown throughout the

tropics (Tindall, 1988). The crop is well distributed throughout the Indian sub-

continent and East Asia (Rashid, 1999).

Okra is very popular for its high nutritive value and delicacy. It is used for

multiple purposes such as to get clean molasses or sugar and raw materials for

making paper. It has medicinal value as well (Rashid, 2000). During rainy

season, scarcity of vegetable is a serious problem in Bangladesh. Okra

contributes an important share to meet the demand of vegetable during that lean

period of the year. It is a nutritious vegetable containing 86.1% water, 2.2 %

protein, 0.2% fat, 9.7% carbohydrate, 1% fiber and 0.8% ash (BARI, 2010).

In Bangladesh it covers an area of 7,152 hectors with a production of 24, 230

metric tons per year, and its average yield is about 3.38 tJha in 2009-10

growing season in Bangladesh (BARI, 2010). Yield per unit area is very low
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compared to other countries where the yield is as high as 7·12 tlha (Anon,

1995). Mainly diseases and poor quality seeds are responsible for such low

yield in Bangladesh (Mew, 1997).

Seeds are common carrier of plant pathogens, which act as the primary source

of inoculants of many diseases (Rahman and Mia, 1998). Contaminated seeds

can often result in poor germination and poor seedling vigour, resulting in an

unhealthy crop.

Healthy seed is the foundation of healthy plant, a necessary condition for good

yield (Diaz et al., 1998). Field fungi associated with seeds cause deterioration

of seed quality affect viability and reduce seed germination (Haware 1971,

Srivastava and Gupta, 1981). Storage fungi like Aspergillus, Penicillium,

Fusarium etc. deteriorate seeds in storage (Christensen, 1963).

Most of the fanners in Bangladesh use their own produced and saved seeds

without considering seed health status. Moreover, they are not careful enough

about quality of seeds.

Many pathogens are associated with the seeds, especially seed-borne fungal

pathogens. The most important seed-borne pathogens infecting the okra seeds

are Aspergillus spp., Fusarium spp., Macrophomina phaseolina, Colletotricum

spp., Curvularia sp., etc. Among them M. phasolina is a common pathogen of

many crops and survive in seed as well in soil (Dbingra and Sinclair, 1973).

2



In okra plant it cause die back and root and collar rot (Goel and Mehrotra, 1973

&1977). The infection of M phasolina individually or along with

Colletotrichum dematium has been reported in fields of Bangladesh (Fakir and

Mrida, 1985). Fusarium spp. is the most important seed-borne pathogens of

okra.

Seed-borne disease causes enormous loss of crops in Bangladesh. About 200

seed-borne diseases including 100 of major importance occur on 50 different

crops grown in the country (Fakir, 1982). In compiling the world list of

pathogens of okra, 26 pathogens are reported for different diseases (USDA,

1960), among them 13 pathogens are seed-borne of which 11 are fungi

(Richardson, 1979). In Bangladesh okra suffers from a number of different

diseases among them 14 are seed-borne of which 6 are major arid 8 are minor

(Akanda, 1993).

Major seed-borne diseases of okra in Bangladesh are seed rot, seedling blight,

die back and anthracnose caused by Colletotrichum dematium: stem rot, die

back caused by Macrophomina phaseolina: seed rot, germination failure and

seed discoloration caused by Aspergillus spp. and seed rot / seedling blight

caused by Fusarium oxysporium f. sp. vasirfectum (Fakir, 2001). Major seed-

borne fungal pathogens i.e Colletotrichum dematium and Macrophomina

phaseolina are both seed transmitted. Fakir et al. (1977) reported that the

3



prevalence of both the pathogens depending on the seed sources is 32% and

48.8%, respectively. Besides, seed-horne pathogens also play an important role

in deteriorating the quality of crops by transmitting the disease in the field. So,

for profitable and healthy crop production healthy seeds are urgently needed.

However, the germination, yield and quality of okra seeds depend on their

inherent quality. Their inherent quality cannot be assessed easily just from their

external appearances. Genetic and physical purity, germination capacity,

moisture content, vigour and health status are the important quality parameters

of a good seed (Kant et al., 1999).

Okra seeds which are available in the local market are usually of low quality

and are mostly collected from indigenous, adulterated and degenerated varieties

(Anon., 1995). The growers use such low quality seeds (Vossen, 1994.) and get

poor yield.

From the forgoing deliberations, it appears that seed-borne diseases are

responsible for low yield and production of poor quality okra seeds in

Bangladesh. But the health status of okra seeds produced by the farmers in the

country is not preciously known. But successful okra cultivation largely

depends on the use of quality healthy seeds.

The national seed policy of Bangladesh seeks to make the best quality seeds of

improved varieties of crops conveniently and efficiently available to fanners.

4
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To assure planting of best quality seed, an assessment of present health status

and different quality attributes of okra seeds being used by fanners is

necessary.

Considering the above facts, the present investigation was conducted with

following objectives:

• To find out quality and health status of okra seeds collected from

different locations of Bangladesh.

• To determine the incidence of seed-borne fungi and germination

percentage in different graded okra seeds.
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CHAPTER II

REVIEW AND LITERATURE

Very little work has been done on the effect of seed-borne fungal diseases of

okra. Therefore, effort has been made to review the literature on the prevalence

of seed-borne diseases of okra, seed-borne fungi and its pathogenic effect on

the crop.

2.1. Fungal pathogens associated with okra seeds

Fakir (1980) listed four important seed-borne fungal pathogens in okra namely,

Aspergillus spp., Colletotrichum dematium, Fusarium spp. and Macrophomina

phaseolina in Bangladesh.

Khanzada et al. (1988) and Gupta et al. (1989) reported that the whole and

sectioned dry Abelmoschus esculentus seeds showed fungal infection on the

surface and in the interior. Some seed components were discolored. Sixteen

fungi were isolated from germinating seeds. While only 4 were re-isolated from

seedlings (Adisa and Aborisade 1988). However, some workers also reported

that the okra seeds may carry large number of seed-borne fungi which reduce

seed germination because of seed rot or seedling mortality.

Gupta et al. (1989) investigated fungi associated with 9 samples of okra seeds

collected from different areas in Meerat, Uttar pradesh, India by blotter and

agar plate methods. The percentage of damaged, deformed and discolored

seeds varied in seeds collected from different places. A. alternate, Curvularia

6



lunata and A. flavus the major fungi associated with discolored seeds. After

seed surface sterilization A. alternata, A. jiavus, A. niger, C. luna/us, Fusarium

spp., were recorded as internally seed-borne and caused seedling mortalities.

Hema et al. (1989) reported that okra crop has been infected by many fungi,

a majority of which cause fruit disease at maturity leading to seed infection.

Fernandes et al. (1992) isolated Ascochyta abelmoschi, Botryodiplodia

theobromae, Colletotrichum sp., Fusarium oxysporum, Macrophomina

phaseolina, Phomopsis sp., Rhizoctonia solani, Aspergillus sp., Curvularia sp.,

Penicillum sp., Rhizopus sp., Tricoderma sp., etc from okra seeds produced in

Rio de Janeiro state, Brazil using blotter method and by pJating on PDA.

Pathogenecity was confirmed for the first 7 species.

Islam, (1997) identified seven seed-borne fungi from seed sample of 'IPSA

OKRA' by the standard blotter method. These were Alternaria, Ceratocystis,

Chaetomium, Cladosporium, Curvularia, Fusarium and Nigrospora.

Pun et al. (1998) collected a total of 10 okra seed samples from different

locations in Tamil Nadu, India M phaseolina was associated with all ,the seed

samples and it was shown that infection led to both pre and post emergence

mortality which confmned the seed to seedling transmission of the pathogen.

7



Prasad et a/. (2000) isolated twenty fungal species from stored okra seeds. The

dominant fungal species were A. niger, A. jIavus, A. sydowii, A. candidus, F.

monil [jUjikuroll, A. a/ternata, Curvularia lunata [Cochliobolus /unatus] ,

Penicilijum oxaticum and Mucor sp.

Rashid (2000) listed six important fungal pathogens of okra in Bangladesh.

They were Cercospora spp., Alternaria spp., Phyllostica sp., Colletotrichum

dernatium, Ascochyta abelmoschi, Choanephora cucurb itarum, Rhizocronia

sp., M. phaseolina, Fusarium spp.

Shahid et al . .(2001) studied on the survival of seed-borne inoculums and seed

transmission of M. phaseolina was studied in 5 okra seed samples collected

from different locations in Kanpur, Uttar Pradesh India. The sample showing

the highest count of M.. phaseolina was used for further investigations. The

fungus was found to be present in the seed coat and embryo in 45 and 20%,

respectively. Seed transmission of the fungus on okra cv. Pusa Makhmali

seedling was tested using the roll towel, water agar and growing on test. All

methods showed that seed infection due to M phaseo/ina Jed to both pre and

post emergence mortality of okra, confirming seed to seedling transmission of

the pathogen.

Alam and Bazlur Rashid (2005) listed eight fungi such as Aspergillus spp.,

Penicillium sp., Curvularia sp., Fusarium spp., Rhizopus sp., Colletotrichum

sp., Alternaria sp. and Macrophomina sp. associated with the seed samples of

okra available in the market.
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Fakir (2000) listed 14 different fungi representing 6 genera in okra seeds in

Bangladesh. The genera were Aspergillus, Cercospora, Fusarium,

Colletotrichum, Macrophomina and Penicillium. The listed fungi were three

species of Aspergillus namely, Aspergillus flaviis LK, Aspergillus repens De

Bary, Aspergillus ruber T&C, three species of Colletotrichum namely,

Colletotrichum dematium (pers. Ex. Fr.) Grove, C. gloeosporioides Penz and

C. gramminicola and five species of Fusarium namely, Fusarium equiseti

(Corda) Sacc, F. moniliforme Sheldon, F. oxysporum f.sp. vasinfectrun, F.

semitectum Berk and Rave and F. solani (Mert.) Sacco

Bhattiprolu and Rahman (2008) evaluated twelve okra entries in Hyderabad,

Andhra Pradesh, India. Performance of different entries over three years

revealed that disease reduction in all the entries was significantly higher than in

the control. Mean yield ranged from 47.93 q/ha in KS-410 to 80.93 q/ha in

IDGH-068. IDGH-068 recorded the maximum yield increase of 55.28%,

followed by Arka Abhaya (45.52%), VRO-6 (37.74%) and VRO-5 (36.91%).

Disease reduction ranged from 84.75% in Arka Anamika to 95.17% in VRO-4.

However, resistance was not correlated with increase in yield. High-yielding

entry, IDGH-068, recorded 91.54% reduction in disease compared to VRO-4

with 95.17% disease reduction but only 6.41% increase in yield.

Begum (2005) reported that Macrophomina .phaseolina and Furasium

verticilloides cause collar-rot, seedling-rot and other severe diseases at fruit

maturing stages of okra. These stages were located in all the components of the

9



seeds. The seeds collected from seeds infected with Macrophomina phaseolina

and Fusarium verticilloides reveaJed 100% infection. Such seeds resulted in

pre- and post-emergence mortalities. Inoculated seeds also showed pre- and

.post-emergence death of the seedlings. Fusarium verticilloides causes the wilt

and Macrophomina phaseolina causes the collar-rot.

Alam (2002) studied the health of onion, tomato, brinjal, chilli and okra seeds

collected from different sources. He observed Aspergillns jlavus, Fusarium

oxysporum, Fusarium moniliforme, Penicillhim sp. and Rhizopus sp. as seed

borne in case of okra seeds. He found that the. prevalence of the. pathogen was

different on seeds of different sources.

Jamadar et al. (2001) reported the effect of seed mycoflora and nematodes on

the colour graded okra in India. They found 27 fungi were associated with the

different coloured seeds, among which Aspergillus jlavus, Aspergillus niger,

Colletotrichum .gloeosporides, Fusarium moniliforme, Rhizoctonia so/ani,

Rhizopus spp. and Phomopsis sp. were predominant

Anam (2000) conducted an experiment on the role of seed-borne fungal

pathogen in developing particular disease of okra. He observed different fungal

pathogens which were responsible for causing disease in okra. The pathogens

were Botryodiplodia theobrome, Cercospora abelmosche, Colletotrichum

dernatium, Corynespora cassicola, Fusarium spp. and Macrophomina

phaseolina.
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Ashrafuzzarnan (1991) described Macrophomina phaseolina and Fusarium

oxysporum f vasinfectum as the causa) organism of stem rot and wilt diseases

respectively of okra. He also reported leaf spots of okra caused by nwnber of

fungi, like species of Alternaria, Cercospora and PhyIIosticta.

Richardson (1990) listed seven seed borne fungal pathogens on okra (Hibiscus

esculentus), The seed-borne pathogenic fungi listed were Ascochyta

abelmosche, Choanephora cucurbitirum, Colletotrichum dematium, Fusarium

oxvsporum, F. solani, Fusarium spp. and Macrophomina phaseolina.

Bazlur Rashid et al. (1983) reported that Alternaria tennis (Altemaria

alternate), Colletotrichum dematiiim, Curviilaria lunata, Fusarium equiseti,

Fusarium semitectum and Macrophomina phaseolina were associated in okra

seeds where Curvularia lunata was most prevalent followed by Fusarium

equiseti.

Sing et a1. (1983) identified Abelmoschus esculentus as a new host for the

anthracnose and die-back pathogen, Colletotrichum dematium in India.

Fakir (1982) detected seed rot caused by Aspergillus spp., anthracnose caused

by Colletotrichum dematium, seed rot/seedling blight caused by Fusarium

oxysporum f.sp. vas infectum and Fusarium solani and stem rot caused by

Macrophomina phaseolina as major seed-borne diseases of okra inBangladesh.

Narayana (1978) detected that seedling blight of okra caused by Rhizoctonia

solani and Macrophomina phaseolina, Fusarium blight caused by Fusarium

11



spp. and. pod spot of okra caused by Ascochyta abelmosche were seed-borne

disease.

Huan and Jamil (1975) found that Rhizoctonia spp. and Choanephora sp. were

seed-borne caused fruit rot of okra and estimated crop loss was 20% in a

diseased plot.

Lambat el. al. (1974) reported that Colletotrichum dematium was the causal

agent of a severe die-back of okra in India. The fungus was found to be seed-

borne in the crop.

Cheema and Jhoram (1954) reported that anthracnose disease of okra is

caused by a number of seed-borne fungal pathogens. The most predominating

fungi were Colletotrichum spp. which was influenced by environment and

host factors like temperature, relative humidity, sunshine hours and the age of

host.

Lambat et al. (1974) reported that Colletotricum demiatium was the causal

agent of a severe die-back of okra in India. The fungus was found to be seed-

borne in the crop.

Rangaswami (1979) described two species of Cercospora viz., C. malayensis

and C. abelmoschi causing leafspot disease of vendi (okra) in India.

Sing et al. (1983) identified Abelmoschus esculemus as a new host for the

anthracnose and die-back pathogen, Collelotricum demtium in India.
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Fakir and Mridha .(1985) found Colletotrichum dematium and Macrophomina

phaseolina to cause die-back a new disease of lady's fmger (okra) in

Bangladesh. They reported the pathogens as seed-borne.

Ribeiro et al. (1971) reported a new special fungi Fusarium solani as the cause

of pre and post-emergence rot of okra and this new seed-borne disease occurred

widely in organic soils. The pathogen was detected as Fusarium solani f. sp.

hibisci. Chidambaram and Mathur (1975) found Macrophomina spp. on the

seeds of okra crop in India.

Esuruso et al. (1975) tested freshly harvested seed from 67 cvs. of okra in

Nigeria. They found Fusarium moniliforme in all samples, F. semitectum and

F. solani with 87% and 30% seeds, respectively with many other probably non-

pathogenic fungi.

/

Fakir et al. (1977) reported that Macrophomma phaseolina and Colletotrichum

dematium were found in okra seeds and these two fungi were responsible for

germination failure, pre and post-emergence damping off of the seedlings and

also capable of causing infection to the older.plants of the crop. Their studies

also indicated that the two pathogens became seed-borne through secondary

infection. Transmission of both the pathogen through okra seeds was the first

record in Bangladesh. They also reported about unpublished data at the Danish

Governmental Institute of Seed Pathology for Developing Countries, Denmark,

that Colletotrichum dematium occurred on okra seeds collected from Nigeria

and Macrophomina phaseolina from Ghana, India and Nigeria.
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Gangopadhyay and Kapoor (1977) traced Fusarium oxysporum f. sp.

vasinfectum on Hibiscus esculentus as seed-borne and reported Joss in dry

weight of infected seeds from 20.3-24.2% due to this pathogen.

AIam (2001) recorded Alternaria, Aspergillus, Penicillium, Curvularia and

Rhizopus from tomato seeds; Aspergillus, Penicillium, Curvularia, Fusarium,

Phomopsis and Rhizopus from brinjal seeds. Aspergillus, Penicillium and

Rhizopus from onion seeds and Aspergillus, Penicillium, Curvularia,

Fusarium, Rhizopus, Collectotrichum, Alternaria and Macrophomina from

Okra seeds in blotter method.

Gupta and Chowdhury (1995) isolated Altern/a, Aspergillus, Chaetomium,

Col/ec/richum, Curvularia, Drechslera, Fusarium, Mucor, Penicillium and

Rhizopus from seeds ofbhindi (okra), brinjal and chillies.

Moretto et ale (1977) reported that.pathogenic fungi such as Colletotrichum

spp., Rhizoctonia so/ani, Fusarium spp. and Alternaria spp. were associated

with okra seeds.

Robbs et al. (1977) noted the occurrence of Fusariosis of okra in the Baixada

Carioca, Brazil and reported Fusarium oxysporum f. sp, vasirfectum as the

cause of wilt of okra. The pathogen was seed transmitted and advised to use

certified seeds for.plantation.

Fakir (1986) identified 17 different fungi representing 12 genera in okra as

seed-borne collected from three districts viz. Bogra, Mymensingh and
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Rajshahi. He reported the identified .genera as Aspergillns, Alternaria,

Col/etotrichum, Corynespora, Chaetomium, Curvularia, Doratomyces,

Epicoccum, Fusarium, Penicillium, Macrophomina and Rhizopus and listed

most prevalent fungi in order of prevalence were Aspergillus .flavus,

Chaetomium globosum, Penicillium spp., Aspergillus niger, Aspergillus

sydowii, Curvularia lunata, Fusarium spp. and Doratomyces spp.

Fakir (1987) again recorded 15 different fungi representing 10 genera in okra

seeds collected from three districts viz. Bogra, Mymensingh and Rajsbahi. The

genera of fungi were Aspergillus, Alternaria, Colletotrichum, Chaetomium,

Curvularia, Epicoccum, Fnsarium, Penicillium, Macrophomina and Rhizopus.

The most commonly occurring fungi in order of prevaJence were Aspergillus

flavus, Penicillium spp., Fusarium spp. (F. equiseti, F. oxysporum, F.

semitectum and F. moniliforme), Aspergillus sydowii, Aspergillus niger,

Alternaria alternata, Colletotrichum dematium, Macrophomina phaseolina,

Curvularia lunata and Rhizopus nigricans.

Gupta et al. (1989) investigated fungi associated with 9 samples of okra seeds

collected from areas in Meerut, Uttar Pradesh, India by blotter and agar plate

method. They found that Alternaria altemata, Curvularia lunata and

Aspergillus flavus were the major fungi associated with discolored seeds. They

also recorded Alternaria lunata, Aspergillus jlavus, Aspergillus niger,

Cochliobolus lunata, Fusarium semitectum, (F. pallidoroseum) and F.

moniliforme (GibberellafojikurOl) from surface sterilized sevendhari and pusa
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savvani okra seed as internally seed-borne Which .produced varying degrees of

seed and seedling mortality.

Majid (1996) identified 9 different fungi representing 7 genera in okra seeds.

Aspergillus spp., Alternaria spp., Colletotrichum dematium, Fusarium spp.,

Macrophomina phaseolina, Penicillium spp. and Rhizopus spp. were detected

as the fungi from the collected seed samples of Thakurgaon and Mymensingh

Sadar upaziJJa.

Quayum (1999) identified and reported 10 seed-borne fungal pathogens in okra

seeds collected at three-harvested time from four locations under Mymensingh

Sadar upazilla. The predominant ones, in order to prevalence, were Fusarium

oxysporum, F. moniliforme, Macrophomina phaseolina, Aspergillus flavus and

Colletotrichum dematium. Highest seed-borne fungal infections were recorded

at the harvest time, i.e. 1 to 10 August. This was suggested as the most

unsuitable time for collection of okra seeds.

Atia and Tohamy (2004) grown okra .plants in Eltal-Elkabeer (El-Baalwa

village), Ismailia governorate, Egypt, on sandy soil under drip irrigation

systems. He found typical symptoms of Alternaria leaf spot symptoms on

leaves started as light brown spots that became concentric brown spots varying

in size. The spots spread to cover large areas of the infected leaves. In case of

severe infection, infected leaves eventually wilted. The causal organism was

identified as Alternaria alternata based on cultural characteristics and light
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microscopic analysis. This is thought to be the first record of Alternaria leaf

spot on okra in Egypt

Henz et 01. (2007) conducted a study to characterize the causal agent, to fulfill

Koch's postulates, and to determine some conditions conducive to the disease

in Brazil. The pathogen was identified as Rhizoctonia solani based on

morphological characteristics. The. pathogen was able to grow in different

materials used for assembling crates and packs of horticultural products, such

as pinewood, corrugated carton, plastic, styrofoam and newspaper sheets when

kept in humid chambers .(24 degrees C, 96% RH). The disease occurrence can

be related to careless handling practices and to the transmission of R. so/ani

propaguJes by infected plant debris or soil particles. This is thought to be the

first report of R. solani causing postharvest rot in okra pods in Brazil.

2.2. Location of fungal pathogens

Agrawal and Singh (2000) observed that infected seeds of okra iAbelmoschus

escuJentus) with M. phaseolina appear brown to black and show die-back, root

and collar rot diseases. The incidence of the disease in seed samples collected

from Rajasthan, India during 1996-99 varied from 0.5-18%. Infected seeds

were symptomatic with or without micro-sclerotia. In asymptomatic seeds, the

mycelium was confined to the seed coat and endosperm only, whereas

mycelium and micro-sclerotia occurred in the seed coat, endosperm and

embryo of symptomatic seeds. Extra-embryonal infection resulted in disease
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transmission to seedlings whereas intra-embryonal infection mostly caused pre-

and post-emergence mortality.

Adisa and Aborisade (1987) studied seed-borne mycoflora of two okra

cultivars and their effects on seed quality in Nigeria. They found that whole

and sectioned dry Abelmoschus (Hibiscus esculentusi seeds showed fungal

infection on the surface and or the interior. parts of the seed. Some seed

components were discolored. Sixteen fungi were isolated from germinated

seeds, while only four were reisolated from seedling, Aspergillus j/avus,

Botryodiplodia theobrome and Penicillium digitatum were.predominate.

Nassema et al. (1983) observed that storage fungi such as Aspergillus flavus, A.

niger and Rhizopus stolonifer were externally as well as internally seed-borne

in the seeds of Abelmoschus esculentus.

Neergaard (1979) found many seed borne fungi infecting seed coat causing

conspicuous black brown to black necrotic discoloration, germination reduction

and germination failure. The best known samples were the effects of

Aspergillus spp. in tomtato, okra and radish; Penicillium spp. in okra and

radish, Alternaria spp. in radish, Fusariiim sp. in onion and Colletotrichum

gloeosporioides in okra.

Goel and Mehrotra .(1973) isolated Rhizoctonia bataticola (Macrophomina

phaseolina) from diseased root samples and seeds of Abelmoschus esculentus
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and found 30-40% superficial contamination of seeds and 12-22% deep seated

infection.

Shahid et al. (2001) studied the survival of seed borne inoculums and seed

transmission of M. phaseolina in 5 okra seed samples collected from different

locations in Kanpur, Uttar Pradesh. The sample showing the highest count of

M phaseolina was used for further investigations. The fungus was found to the

present in the seed coat and embryo in 45% and 20% of cases, respectively.

Seed transmission of the fungus on okra cv. Pusa Makhmali seedlings was

tested using the roll towel, water agar and growing-on test. All methods

showed that seed infection due to M phaseolina led to both pre and post

emergence mortality of okra, confirming seed to seedling transmission of the

.pathogen.

Kurnkum Gupta et al. (1989) found that Alternaria alternata, Curvularia

lunata and Aspergillus flavus were the major fungi associated with discolored

seeds. They also recorded Alternaria lunata, Aspergillus flavus, A. niger,

Cochliobolus lunatus, Fusarium semitectum and F. monilliformae from.pusa

sawani okra seed as internally seed-borne which produced varying degrees of

seed and seedling mortality.
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2.3. Seed-borne fungi of okra and their .pathogenic effect

Fakir (1976) detected 25 fungi in okra seeds collected from .greater

Mymensingh district of Bangladesh. Of the fungi encountered,

Aspergillus spp., Colletotrichum dematium, Fusarium oxysporum f. sp.

vasinfectum, Fusarium solani and Macrophominaphaseolina were responsible

for causing seed rot, anthracnose, seed roti seedling blight and stem rot,

respectively.

Fakir (1982) detected seed rot caused by Aspergillus spp. anthracnose caused

by Colletotrichum dematium (pers. ex. Fr.) Grove, seed rot seedling blight

caused by Fusarium oxysporum sp. vasirfectum (Atk). Synd and Hans and

Fusarium solani (Mart) Sacco and stem rot caused by Macrophomina

phaseolina (Tassi) Gold as major seed-borne diseases of okra in Bangladesh.

Singh et al. (1983) identified Abelmoschus esculentus as a new host for

colletotrichum dematium in India.

Fakir .(1986)identified 17different fungi representing 12 genera in okra as seed

borne collected from three districts viz. Bogra, Mymensingh and Rajsbahi. He

reported the identified genera as Aspergillus, Alternaria, Colletotricum,

Corynespora, Chaetomium, Curvularia, Doratomyces. Epicoccum, Fusarium,

Penicillium. Macrophomina and Rhizopus. According to him, the most

prevalent fungi, in order of prevalence, were Aspergillus flavus.
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Chaetomium .globosum, Penicillium spp., Aspergillus niger. Aspergillus

sydowii, Curvularia lunata, Fusarium spp. and Doratomyces spp.

Fakir (2000) listed 14 different fungi representing 6 genera in okra seeds in

Bangladesh. The genera were Aspergillus, Cercospora, Fusarium,

Colletrotrichum, Macrophomina and Penicillium. The listed fungi were three

species of Aspergillus namely, Aspergillus .flavus three species of

Colletotrichum namely, Colletotrichium dematium (pers. ex. Fr.) Grove,C

gloeosporioides Penz, and C. graminicola (Ces.) Wilsm and five species of

Fusaruim namely, Fusarium equiseti (Corda) Sacc, F. moniliforme. Sheldon,

F. oxysporium f. sp. vasinfeeturn, F. semitectum Berk and Rave and Fisolani

(Mert.) Sacco

Alam (2002) reported that by using blotter method he obtained different

pathogens for vegetables seeds. He recorded Aspergillus, penicillium,

Curvularia, Fusarium, Rhizopus, Colletotrichum, Alternaria and

Macrophomiria from okra seeds.

2.4. Effects of storage condition on okra seed

Sahoo and Srivastava .(2002) conducted an experiment to determine the effect

of moisture content (M.C.) on the physical properties of okra seed and they

found that the average length, breadth and thickness of the seed varied from

5.92 to 7.30, 4.71 to 5 40 and 4.59 to 5.36 mrn, respectively, as the moisture

content increased from 8.16 to 87.57%. The roundness and sphericity increased
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from 77.76 to 79.35% and 74.48 to 76.52% respectively, with an increase in

moisture content from 8.16 to 19.56% d.b. and then decreased to 72.39 and

70.63% respectively, with further increase of moisture content.

Kapri et al. (2003) conducted a Field experiment to develop a suitable

inexpensive method for seed invigoration treatments to improve the

germination ability and field performance of okra cv. Pankaj seeds. The seeds

were sun dried to a moisture content of 9.5% then stored in rubber stoppered

glass bottles until treatment.

2.5. Seed germination

Alam (2002) conducted an experiment to study the.germination and /health of

some vegetable seeds collected from BADe, BRAe, Local seed company.

Local seed trader and farmer. In case of okra seed he obtained highest

.germination .(87%) of BADe seeds and lowest of farmers seeds .(70%). For

brinjal, highest germination was observed 78% in BADe seeds and lowest 44%

in local seed company seeds.

In case of chilli, highest was in farmers seeds .(88%) and lowest was in local

seed trader seeds (4.6%). He concluded that in respect of germination, BADe

seeds both for okra and brinjal and fanners seeds for chilli performed better.

Nema (1986) conducted an experiment to determine a minimum seed,

germination standard of certified seeds of vegetable crops for India, which was

65% for okra.

22



Lorenz and Maynard (1980) conducted an experiment to find out a minimum

seed germination standard of vegetables for USA which was 50% for Okra.

2.6. Seedling vigour

Seed vigour may be defined as the natural robustness and active. good health in

seed, which permits germination to proceed rapidly under a wide range of

environmental condition including both favorable and stress condition.

According to Ching (1973) vigour may be defined as the .potential for rapid

and uniform germination and fast seedling growth under general field

conditions.

Woodstock _(1969) stated that vigour might be defined as that condition of

active good health and natural robustness in seed, which upon planting, permits

germiriation to proceeds rapidly under a wide range of growing conditions.

Thomson (1979) revealed that the. germination capacity of a seed lot indicates

its ability to establish seedlings in' good field conditions. Vigour indicates its

ability to do so in stressed conditions. The germination figure may therefore,

include seeds of insufficient vigour, which may not be suitable for .good

establishment on the form.

Sheperd and Winston (1999) inIndia studied the performance of different okra

hybrids (Varsha, Vijaya arid Adhunik) including an open pollinated local

cultivar (prabhani Krauti) as control. They observed that the Adhunik was most
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lots with .greater mean seedling length are considered to have. greater seed

vigour than seed lots with smaller mean seedling length.

Gaffar et al. (1988) stated that seedling length measurement method is an easy

method for vigour test. In this method firstly seeds are placed for germination.

After an appropriate period of germination the total length of root and shoots

are measured with a ruler. The seed lots with greater seedling lengths are

considered to have greater seed vigour than seed lots with smaller seedling

length.

Agrawal (1996) stated that in seedling length measurement method seeds are

planted in a single row in a desirable medium. The tests are placed in

germinators at a 45° angle. After an appropriate period of germination the

length of roots or shoots is measured with a ruler. The average length of

seedling per sample is calculated. Six replications of 15-25 seeds each are

desirable.

Gurjar and Singh (2003) observed the effects of toxic metabolites from

Curvularia lunata [Cochliobolus lunatusi; Macrophomina phaseo/ina,

Fusarium oxysporum, F. moniliforme [Gibberella moniliformis] and

F..pa/lidoroseum on the seed .gerrnination and seedling vigour of okra were

determined. All treatments resulted in reduced seed germination and seedling

vigour in terms of plumule and radicle length, with F. oxysporum treatment

resulting in the highest reduction in the parameters measured.
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CHAPTER III

MATERIALS AND METHODS

3.1. Experimental site

The seed quality analysis and the laboratory experiments were conducted in the

Seed Pathology Lab in the department of Plant Pathology, Sher-e-Bangla

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

3.2. Experimental.period

The experiments were conducted from July 2009 to June 2010.

3.3. Collections of seed samples

A total 50 samples of okra seeds were collected from rune districts of

Bangladesh namely Bogra, Comilla, Chittagong, Dinajpur, Rangpur,

Thakurgaon, Jessore, Norshingdi , Dhaka and other from research station'

(BRAC, BARI, BADC, Mollie's and Lal Teer) during 2009 crop season. Of

them 28 samples were obtained from 28 okra growers and 17 from the local

market of the 9 districts and 5 samples from 5 research stations in Dhaka

namely; BARI, BADC, BRAC, Mollie's and Lal Teer. The samples belonged

to 3 varieties viz. Local-I (22 samples), Loca1-2 (8 samples) and BARI

Dherosh- 1 (20 samples). The details of seed samples are given in Table 1. The

samples were kept in polyethylene bags and preserved in a refrigerator at 4°C.

Quality attributes and health status of the seed samples were determined by

taking sub-samples from each of the samples. For quality tests and health status

studies, working samples were drawn from individual sub-samples at the time

of each test.
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Table 1. List of seed samples used in experiment

Accession no. Location of collection Seed source Variety
RS-I Research station, Dhaka BARI BARI Dherosh-l
RS-2 Research station, Dhaka BADC BARI Dherosh-I
RS-3 Research station, Dhaka BRAC BARI Dherosh-I
RS-4 Research station, Dhaka Mollie's seed BARI Dherosh-I
RS-5 Research statio'!t_Dhaka LaI teer BARI Dherosh-l
BOG-l Bo~ Retailer BARI Dherosh-I
BOG-2 Bom Retailer LocaI-2
BOG-3 Bogra Fanner BARI Dherosh-l
BOG-4 Bogra Farmer Local-l
BOG-5 Bogra Farmer Local-I
COM-I Comilla Fanner Local-l
COM-2 Comilla Farmer Local-I
COM-3 Comilla Retailer BARI Dherosh-l
COM-4 Comilla Fanner LocaI-l
COM-S Com ilia Retailer LocaI-2
CHT-l Chittagong Fanner Local-I
CHT-2 Chittagong Fanner Local-I
CHT-3 Chittagong Retailer BARI Dherosh-l
CHT-4 Chittagol!&_ Fanner BARI Dherosh-I
CHT-5 Chittagong Farmer Local-I
DIN-I Dinaj~ur Fanner Local-I
DIN-2 Dinajpur Retailer BARI Dherosh-l
DIN-3 Dinajpur Retailer LocaI-2
DIN-4 Dinajpur Fanner Local-l
DIN-S Dinajpur Fanner BARI Dherosh-l
RNG-t Rangpur Retailer BARI Dherosh-l
RNG-2 Rangpur Fanner Local-I

, 'RNG-3 Rangpur Fanner BARI Dherosh-I
RNG-4 Rangpur Retailer LocaI-2
RNG-S Ran_gpur Fanner Local-I
THA-I Thakurgaon Retailer BARI Dherosh-I
THA-2 Thakurgaon Fanner Local-I
THA-3 Thakurgaon Fanner Local-I
THA-4 Thakurgaon Retailer Locat-2
THA-5 IJUlJ\.W~on Fanner Local-I
lES-1 Jessore Fanner Local-I
JES-2 Jessore Fanner LOCaI-1
JES-3 Jessore Retailer Local-2
1£S-4 Jessore Retailer BARI Dherosh-I
JES-5 Jessore Fanner BARI Dherosh-l
NOR-I Norshingdi Farmer Local-I
NOR-2 Norshingdi Retailer BARI Dherosh-l
NOR-3 Norshingdi Retailer Local-2
NOR-4 Norshingdi Fanner Local-I
NOR-S Norshingdi Fanner Local-l
DHK-l Dhaka Farmer BARI Dherosh-l
DHK-2 Dhaka Retailer BARI Dherosh-I
DHK-3 Dhaka Farmer Local-I
DHK-4 Dhaka Retailer Local-2
DHK-5 Dhaka Farmer Local-I
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3.4. Quality Tests

Seed quality in terms of moisture content, IOOO-seed weight, purity,

germination capacity and seedling vigour were determined (ISTA, 2006).

3.4.1. Moisture content

Moisture content of the seed samples was determined prior to temporary

storage by a digital electric moisture meter and the results were expressed in

percentage on wet weight basis OST A, 2006).

3.4.2. Thousand-seed weigbt

Weights of 1000-seeds were determined from sub-samples drawn from each

seed samples. A total 3000 pure seeds, free from other seeds and inert matter

were sorted out. They are divided into 3 working samples. Weights of 3

working samples were computed and recorded as 10OO-seed weight

(Ariyaratne, 1998).

3.4.3. Purity test

At least 140g of working samples were drawn from each seed samples of okra

seed. They were sorted as pure seed, other seed and inert matter. Weight of

each component was determined using electric balance. Percentage (w/w) of

each component was determined, based on total weight of pure seed, other seed

and inert matter (lSTA, 2006).
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3.4.4. Germination test

Four hundred pure seeds (100 seeds / replication) were randomly selected from

each sample. The selected seeds were sown in paper towel method at SO seeds /

paper towel. Seven days after sowing number of seedling emerged in each

paper towel were recorded. Number of seedling emerged from 400 seeds were

determined. The germination capacity was expressed in percentage based on

total seed used in the test (ISTA, 2006).

The data were expressed in percentage based on total number of seeds plated.

The germination was expressed in percentage which was calculated using

following formula:

X
% Germination = _I x"100,

X

Where,

X = Total number of seeds per paper towel

XI =Number of seedlings per paper towel
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3.4.5. Seedling vigor

For seedling vigor test, after 7 days of emergence 10 seedlings were randomly

selected from each 100 seeds used for germination test. Altogether 30 seedlings

were selected from each sub-sample. Root length (em) and shoot length (em) of

the seedlings were recorded and mean values of the two parameters were

computed. Vigour index was computed following a standard formula as

suggested by Abdul-Baki and Anderson (1973), where,

Vigour index = [Mean root length (em) + Mean shoot length (cm)] x Seed

Germination (%)
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3.5. Seed health test

Seed health in terms of fungi associated with okra seeds were tested following

International Rules for Seed Health Testing using Blotter method (Anon.

1976).

3.5.1. Prevalence of fungi associated with randomly selected okra seeds

A sub-sample of 200 seeds was randomly selected from each sample. Seeds

were plated on sterilized and moist filter paper in 9 em petridish. Twenty five

seeds were plated in each petri dish maintaining' equal distances from seed to

seed. Before planting, the filter paper was autoclaved at 1210 C temperature and

1 kg/em' pressure for 20 minutes. After plating the seeds were incubated at 2S±

40 C temperature. To keep the filter paper moist, sterilized water was added

whenever necessary.

Data on germination and prevalence of seed-borne fungi grew on the plated

seeds were recorded after seven days of incubation. Fungi associated with the

seeds were observed under a binocular stereo dissecting microscope. Based on

the morphological characters fungi were identified using appropriate keys

(Barnett 1967, Robert and Streets 1982, Booth 1971, Ellis 1971, Mathur and

Kongsdal 2003). When the identification of fungus was not possible by

observing the growth characteristics under stereo-microscope, temporary

mounts were prepared and examined under a compound microscope for detail

morphology. Germination and seeds yielding different fungi were expressed in

percentage based on total seeds plated.
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3.5.2. Prevalence of fungi associated witb okra seeds under different grades

Seeds of ten selected samples, one from each district, were categorized in four

grades (Fig. 1) based on their physical conditions observed under a hand lens.

A total of 400 seeds were taken randomly from each of the six selected

samples.

The grades were as follows:

Grade-l (G-I)

Grade-2 (G-II)

Grade-3 (G-III)

Grade-4 (G-IV)

: Apparently healthy seeds

: Discolored seeds

: Spotted seeds

: Shriveled and broken seeds

Seeds under each grade were plated on moist sterilized filter paper following

the procedures as described earlier and incubated at 25+40 C temperature for 7

days. Data on germination and prevalence of seed-borne fungi grew from

plated seeds were recorded. Germination and seeds yielding different fungi

were expressed in percentage based on total number of seeds plated.

3.6. Analysis of data

The data of all tests were analyzed statistically for analysis of variance

(ANOV A) using MSTAT -C computer program. The means were compared

following Least Significant Difference (LSD) at 1% level of significance using

same computer program. Whenever necessary the datil weretransformed before

statistical analysis following appropriate method.
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CHAPTER IV

RESULTS

4.1. Moisture Content

The average moisture content of collected okra seed obtained from 10 different

locations of Bangladesh varied significantly from 13.31 to 11.12% (Figure 1).

The maximum moisture content (13 .31%) was found in seeds collected from

Chittagong, followed by Rangpur (12.78%). The minimum moisture content

(11.12%) was recorded at research' station, Dhaka followed by Thakurgaon

(11.16%).

Moisture content of seed varied from variety to variety. The lowest moisture

content was found in variety BAR! Dherosh-I (11.41 %) and highest (12.16%)

was in Local-l variety (Table 3).

Variations of moisture content were also observed among the seed samples

collected from research station' seed, retailer' seed and farmer' saved seed

which was 11.12%, 11.55% and 12.05% respectively (Table 4).

"
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Figure 1. Moisture content (%) of okra seed collected from 10 different locations
of Bangladesh.

4.2. Thousand Seed weight

In 50 seed samples collected from 10 different locations, 1000-seed weight

varied significantly from 54.18g to 69.11g. The highest 1000-seed weight

(69.11 g) was in the samples collected from research station' followed by

Chittagong and Thakurgaon (62.02 g and 61.95 g, respectively) (Table 2). The

lowest IOOO-seedweight (54.18 g) was in the samples collected from Jessore

which is statistically similar with Norsbingdi (54.40 g).
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Similarly, varietal differences in terms of 1000-seed weight were also differed

significantly. Significantly highest lOOO-seedweight (60.59 g) was observed in

BAR! Dherosh-I and 1000-seed weight of Local-I and Local-Z was 57.37 g

and 55.85 g, respectively (Table 3).

The research station' seeds, retailer' seeds and fanner' saved seed also showed

variation in 1000-seed weight. The maximum weight (69.11 g) was found in

research station' seed and the minimum (57.44g) were found from retailer'

seeds (Table 4).

Table 2. Seed quality of okra collected from different locations

Location 1000 Purity Germination Mean Mean Vigour
seed Root shoot Index

weight Lengtb Length
(g) (%) (%) (em) (em)

Research 69.11 a 96.94 a 81.93 a 9.66 a 9.39a 1585.0 a
station'

Bogra 58.72 c 95.10 d 57.07 e 8.71 be 7.86c 1017.0 d

Comilla 57.30 e 96.18 b 49.27 f 7.3ge 6.45e 689.7 f

Chitagong 62.02 b 96.84 a 59.53 d 8.49d 7.35 d 996.6 d

Dinajpur 57.89 d 93.68 e 46.60 g 6.97 f 6.35 ef 626.1 g

Rangpur 55.74 g 93.89 e 24.60j 5.74h 5.29h 273.7 i

Thakurgaon 61.95 b 94.06 e 34.47 i 7.00f 6.24 fg 736.0 e

Jessore 54.18 h 95.83 be 61.53 c 8.89b 7.93 c 1102.0 c

Norshingdi 54.40 h 95.65 c 36.40 h 6.14 g 6.07 g 458.5 h

Dhaka 56.66 f 95.79 be 65.27 b 8.64 cd 8.74 b 1169.0 b

LSD (~.Ol) 0.35

CV (%) 0.25

0.41

0.18

2.40

1.90

0.21

1.14

0.20

1.14

32.45

1.16
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Table 3. Quality of okra seeds obtained from three okra varieties

Variety Moisture 1000 Purity Germination Mean Mean Vigour
seed Root shoot Index

Content weight (%) (%) Length Length
(%) (g) (em) (~m)

Local I 12.16 a 57.37 b 94.81 c 41.49 c 6.95c 6.34c 582.8 c

Local 2 11.72 b 55.84 c 95.73 b 55.75 b 7.58 b 6.98 b 856.2 b

BAR! 11.41 c 60.59 a 96.76 a 66.75 a 8.84 a 8.23 a 1204.0 a
dherosh 1

LSD(aeG.OJ)

CV(%)

0.24

O.Sl

0.17

0.08

0.12

0.03

1.72

0.84

0.21

0.74

0.17

0.69

42.07

1.27

Table 4. Quality of research station' seeds, retailer' seeds and farmer'
saved seeds

Seuree Moisture 1000 Purity Germination Mean Mean Vigour
Content seed (%) (%) Root shoot Index

(0/0) weight Length Length
(g) (em) (em)

Research 11.12 c 69.11 a 96.94 a 81.93 a 9.66 a 9.39 a 1585.0 a
station

Retailer'
11.55 b 57.44c 95.82 b 57.82 b 7.89b 7.24 b 921.0 b

seed

Farmer' 12.05 a 57.78 b 92.86 c 46.10 c 7.35 c 6.73 c 703.0 c
saved seed

LSD~.OJ) 0.21 0.29 0.31 2.61 0.24 0.21 38.62

0.47 0.12 0.09 1.12 0.80 0.67 0.96
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4.3. Purity

The purity percentage of seeds varied with location, variety and source of seed

collection. In case of location highest purity percentage was found in

Chittagong (96.84%) which was similar with research station' seeds (96.94%).

The lowest purity percentage was found in Dinajpur (93.68%) which was at par

with Rangpur (93.89%) and Thakurgaon (94.06%) (Table 2).

Varietal difference also showed significant difference in purity percentage. The

highest purity percentage (96.76%) was obtained from BARI Dherosh-land the

lowest purity percentage (94.81 %) was found from Local-I variety (Table 3).

There was also significant difference in purity percentage of research station'

seeds, retailer' seeds and farmer' saved seeds. Purity percentage of research

station' seeds, retailer' seeds and farmer' seeds was found 96.96%, 95.82% and

92.86%, respectively. Most of the samples from farmer' saved seed had lower

purity percentage than the research station' seeds and retailer' seeds (Table 4).
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4.4. Germination capacity

Germination percentage of 50 okra seed samples significantly varied with

locality of sample collection, source and variety of collected sample. The

germination percentage of okra seeds in 10 different location ranges from

24.61% to 81.93%. Highest germination percentage (81.93%) was obtained

from Research station' seeds followed by Dhaka (65.27%) (Table 2). The

lowest germination percentage (24.60%) was recorded from seeds collected

from Rangpur followed by Norshingdi (36.40%).

Again seed germination percentage also varied in terms of varietal variation.

The significant higher germination percentage (66.75%) was obtained from

BAR! Dherosh-l followed by local-2 variety (55.75%) (Table 3). The lowest

germination percentage (41.49%) was recorded from variety local-I.

In case of source of the seed the highest germination percentage (81.93%) was

recorded from research station' seeds followed by retailer' seeds (57.82%)

where the lowest germination percentage (46.10%) was obtained from fanner'

saved seed (Table 4).
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4.5. Seedling Vigour

Seedling vigour differs significantly in terms of locations, variety and source of

the seed collection. In seedlings, root length ranged from 5.74 em to 9.66 em,

shoot length from 5.29 em to 9.39 em and vigour index from 273.7 to 1585.0 in

10 different locations. The longer root and shoot length (9.66 em and 9.39 cm

respectively) obtained from research station' seeds and shorter root length

(5.74 em and 529cm, respectively) from Rangpur. The higher vigour index

(1585.0) obtained from research station' seeds and lower vigour index (273.71)

from Rangpur. The higher value of vigour index refers to the high vigour of

seeds. Increase in seedling vigour of seed samples occur mostly because of

increase in 1OOO-seedweight.

BARI Dherosh-l produce significantly longer root and shoot length (8.84 em

and 8.23 em, respectively) and higher vigour index (1204.0) among the three

varieties and shorter root and shoot length (6.95cm and 6.34 em, respectively)

and minimum vigour index (582.8) from local-l variety (Table 3).

From table 4 it is evident that research station' seeds showed significantly

longer root and shoot length (9.66 em and 9.39 em, respectively) and higher

vigour index (1585.0) than the retailer' seeds (7.89 em, 7.24cm and 921,0,

respectively) and fanner' saved seeds (7.35cm, 6.73cm and 703.0). Present

study showed that fanner' saved seeds less vigorous than the research station'

seeds and retailer' seeds and retailer' seeds gave intermediate values.
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4.6. Prevalence of seed-borne fungi

Altogether seven fungal species belong to six genera were found to be

associated with the seed samples from 10 different locations. The six genera

were Fusarium, Aspergillus, Macrophomina, Colletotrichum, Rhizopus and

Curvularia.

The percentages of total seed-borne infection of various fungi in different

location range from 56.32% to 95.96%. The highest totaJ fungal prevalence

(95.96%) was recorded in the Rangpur district and lowest fungal prevalence

(56.32%) from research station' seeds (Figure 2).
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Figure 2. Percentages of total seed-borne fungal infection in okra seeds
collected from different locations of Bangladesh.
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The identified seven fungal species that encountered were Fusarium spp.,

Aspergillus niger, Aspergillus flavus, Macrophomina phaseolina,

Colletotrichum dematium, Rhizopus spp. and Curvularia spp (plate 3-8).

Among these fungi Aspergillus spp. (A. niger and A. jIavus) were found to be

the most prevalent, which was followed by the species of Fusarium spp.

The most predominant fungi Aspergillus flavus was present in all the seed

samples and its prevalence varied from 21.0% to 30.13% (Table 5). The

highest infection (30.13%) was found in Rangpur and lowest (21.0%) in

Dinajpur. The highest infection of Aspergillus niger was recorded 20.20% and

lowest from Dhaka (15.80%). Fusarium spp also found in aJJ sampJes. The

highest infection of Fusarium spp was recorded 27.73% in Thakurgaon which

is at par with Norsbingdi (27.27%) and the lowest (19.47%) in Bogra which is

statistically similar with Norshingdi (20.27%). The prevalence of other fungi

viz. Macrophomina phaseolina, Colletotrichum dematium, Rhizopus spp. and

Curvu/aria spp varied from 1.20% to 00%, 16.20% to 3.20%,3.38% to 1.07%

and 3.47% to 0.40%, respectiveJy. These fungi were aJso reported to be seed-

born in okra by Fakir (1980), Gupta et al. (1989) and Fernandes et al. (1992).
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A B

Plate 3. Pycnidia formed by Macrophomina phaseolina on root tip (A) &
abundant conidia released from pycnidium (B).

A B

Plate 4. Fusarium solani infected okra seed (A), microscopic view of
conidiophores & conidia (B).
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A B

Plate 5. Colletotrichum infected okra seed (A), Acervuli of Colletotrichum
spp. under compound microscope (B)•
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Plate 6. Aspergillus niger (A) and Aspergillus flavus (B) infected okra seed.
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Plate 7. Conidia, conidiophores & mycelia of Curvularia spp.
isolated from okra seed.
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Plate 8. Sporangia of Rhizopus spp. isolated from okra seed.
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Table 5. Incidence of different fungi associated with okra seeds collected
from different locations
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Research 17.27 a 15.53 a 15.40 a 0.00 a 3.20a· 1.40 a 0.40 a
station

Bogra 19.47 b 20.07 d 17.20 a 0.53 be 3.60 ab 1.40 a 2.40ed

Comilla 24.27 e 19.80d 16.40 a 1.00 d 7.40d 3.33 b 2.53 d

Chitagong 17.47 a 18.73 bed 24.53 de 1.07 d 4.67 c 1.33 a l.13b

Dinajpur 27.27 d 19.33 cd 21.00 b 0.43 b 3.87b 3.13 b 3.47c

Rangpur 25.20 c 20.20d 30.13 f 0.27 ab 15.13e 3.38b 2.33 ed

Thakurgaon 27.73 d 16.40 abe 21.60 be 0.87 cd 16.20 f 1.13 a 3.40c

Jessore 25.27 c 19.53 d 25.27 e I.20d 5.13 c 1.53 a 2.87 cd

Norshingdi 20.27 b 18.07 abed 23.07 cd 0.00 a 7.13 d 1.07a 1.87 c

Dhaka 24.33 c 15.80 ab 23.07 cd 0.33 ab 6.93d 1.13 a 2.60d

LSD(~.Ol) 1.01 2.99 1.84 0.38 0.60 0.73 0.60

1.88 6.94 3.60 28.47 3.47 16.44 11.19
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Plate 9. Germination of healthy okra
seed
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Plate 10. Pathogen infeded okra seed
with lower germination.

,

Plate 11. Fusarium spp. infected seed
in petri dish.

\
~

Plate 12. M. phaseo/ina infected okra
seed in petridish
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In blotter test, the germination percentage of the seeds was lower where the

prevalence of fungi higher (plate 9-12). Though exceptions were observed in

case of some seed samples, it revealed that seed-born fungi affected seed

germination. It was reported by other workers (Kbanzada et al., 1988,

Prasad et aI., 2000).

Infection of all fungi was higher in local-I variety followed by local-2. The

lowest infection of fungi was observed in BAR! Dherosh-L Infection of

Fusarium spp., Aspergillus niger, Aspergillus flavus, Macrophomina

phaseolina, Colletotrichum dematium, Rhizopus spp. and Curvularia spp. in

local-I variety was 21.82%, 20.51%, 29.90%, 2.1%, 12.76%, 2.07% and

3.15%, respectively (Figure 3).

• Local! D local 2 a BARIdharosh !

Figure 3. Percent prevalence of seed-borne fungi in three okra varieties.
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Marked variation in the prevalence of fungi among the research station' seeds,

retailer' seeds and farmer' saved seeds. Aspergillus niger was 20.42% in

farmer' saved seeds, 15.51% in retailer' seeds and 15.52% in research station'

seeds. Aspergillus flavus was 19.68% in fanner' saved seeds, 26.98% in

retailer' seeds and 15.38% in research station' seeds. Infection of Fusarium spp

was 23.58% in farmer' saved seeds, 22.18% in retailer' seeds and 17.2% in

research station' seeds (Figure 4). Results indicated that decreased seed

germination in fanner' saved seed was due to low quality seeds with high

incidence of seed-born fungi.

70

.~ 60
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V) seed-0 • Research
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Figure 4. Percent prevalence of seed-borne fungi in farmer', retailer' and
research station' seeds.
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4.7. Prevalence of seed-borne fungi and germination of different grades of seeds

In 50 seed samples the percentage of four different grades of seed varied. The

apparently healthy seeds (G-I), discolored seeds (G-ll), spotted seeds (Gdll)

and shriveled & broken seeds (G-IV) were found 90.83%, 3.59%, 2.40% and

3.18%, respectively (Figure 5).

a Apparently healthy seeds

a Discolored seeds
• Spotted seeds

D Shriveled and broken seeds

Figure 5. Percentage of different graded seeds of okra ooll~ted from different locations.
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The percentage of four different grades of seeds in ten seed samples collected

from different locations is presented in Table 6. Percentage of apparently

healthy seeds grouped as Grade-l ranged from 86.50-96.03% in ten selected

samples. In the same samples it was much higher in all the ten seed samples.

The percentage of seeds under Grade-Il, Grade-Ill and Grade-IV ranged from

2.43-5.55%,0.81- 4.22%, and 0.25 - 5.13%, respectively.

51



Table 6. Percentages of different graded seeds of okra in 10 selected
samples

Samples Grade

Grade-I . Grade-II Grade-ill Grade-IV

RS-2 96.03 a 2.43 a 1.28 b 0.25 a

BOG-I 86.50 j 4.93 c 4.22f 4.35e

COM-4 92.22 e 2.85 b 3.22e 1.72 b

CHT-3 94.18 c 2.50 be 1.56 b 1.76 b

DIN-2 89.72 h 5.10 c 2.63 d 2.55 c

RNG-5 87.63 i 5.55 d 3.30 e 3.52 d

THK.-3 90.20 g 2.73 bc 1.94 c 5.13 f

JES-4 95.00 b 2.60 be 0.81 a 1.59 b

NOR-2 93.00 d 2.50 be 1.27 b 3.23 d

DHK.-I 90.65 f 4.87c 2.00c 2.48e

LSD (~.Ol) 0.40 0.39 0.33 0.29

CV (0.4, ) 0.19 4.60 6.41 4.54

..
Grade -I : Apparently healthy seeds

Grade -II : Discolored seeds

Grade -Ill : Spotted seeds

Grade -N :Shriveled and broken seeds
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Among the fungal genera recorded from seeds under different grades

Aspergillus, Fusarium and Macrophomina were predominant. The prevalence

of all the fungi was significantly lower in Grade -I seeds as compared to other

grades. On the other hand, seeds under Grade -IV yielded significantly the

highest populations of three predominant fungal genera. The percentage of

seeds yielding the three predominant genera ranged from 12.60-65.43%, 8.43-

29.20% and 0.63-3.20%, respectively under all grades having the lower value

in Grade-I and the higher value in Grade-IV (Table 7). Germination percentage

was 70.43, 41.67, 39.73 and 16.57 under Grade-I, Grade-IT, Grade-Ill and

Grade-IV, respectively. The differences in germination under different grades

of seeds were significant (Table 7).
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Table 7. Percentages of seed-borne fungi and seed germination in ditTerent
graded seeds of okra in 10 selected samples

Samples Aspergillus .Fusarium spp. Macrophomina Germination

spp. phaseo/ina

Grade -I 12.60 a 8.43 a 0.63 a 70.43 a

Grade -II 33.57 b 20.40 b 1.63 b 41.67 b

Grade-HI 43.70 c 24.47 c 2.10 c 39.73 c

Grade -IV 65.43 d 29.20 d 3.20d 16.57 d

LSD (~.Ol) 0.87 1.10 0.27 1.53

CV (010) 0.74 1.77 4.66 1.20

Grade -I : Apparently healthy seeds

Grade -IT : Discolored seeds

Grade -Hl : Spotted seeds

Grade -IV : Shriveled and broken seeds
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CHAPTERV

DISCUSSION

The present study was undertaken to assess the status of seed health and quality

of fanner' saved okra seeds in Bangladesh with the ultimate objectives for its

improvement. Quality and health status of okra seed collected from research

stations, retailers and other from farmers were determined. Total fifty seed

samples were collected from nine districts of Bangladesh. Of them 28, samples

were obtained from farmers and 17 from the retailers and 5 samples from

research stations.

The seed quality analysis revealed that the average moisture content of the

research station' seeds, retailer' seeds and fanner' saved okra seeds varied from

11.12 to 12.05%. This was probably due to the differences in the degree of

drying of seeds. Again, this difference could be due to the ignorance of the

farmers about the deleterious effect of high moisture content in seeds. Or, it

could be due to the exposure of seeds to wet weather when okra crop is

harvested and processed. The national standard for moisture content of okra

seed is 10% (Anon, 2006). But, moisture content data obtained in the present

study showed that all the hundred seed samples had higher moisture content

than that of the national standard. High. moisture content in seed prior to

storage is not safe for health of stored seeds. Because, okra seeds stored with

higher moisture content is vulnerable to the attack of storage fungi and insects,
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which often cause considerable losses through reduction in germination

(Christensen and Kaufinann, 1963;Islam et al. 1997).

The 1000-seedweight of okra varies from 69.11 g, 57.44 g and 57.78 g among

the research station' seeds, retailer' seeds and farmer' saved seeds. Low 1000-

seed weight was found in fanner' saved seeds and retailer' seeds as compared

to research station' seeds. Pandita and Randhawa (1992) reported that with

increase in seed size, the field emergence is also increased.

The purity of research station' seeds, retailer' seeds and farmer' saved seeds

was 96.94%, 95.82%, 92.86 respectively. It is general principles that

germination test should be performed using only pure seeds. So, germination

capacity of seed sample is dependent on purity percentage of seed. Seed

contamination viz. weed seed, other seed, inert matter found in most of the

samples collected from all the 10 locations. These contaminants occurred in

trace to appreciable extent depending on the type of contaminants and sources

of seed collections. This situation indicates that farmer' saved okra seed is not

of good quality. Occurrence of percentage of seeds of other crop varieties in

farmer' saved okra seeds in the present study indicates that farmers are not

much careful about the varietal mixture in their saved seeds. Presence of seeds

of other okra varieties as well as seeds of other crops in a given seed lot may

affect the health of the seed lot through mixture of seeds of susceptible

varieties/crops with the saved seeds of a resistant variety.
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The germination percentage of research station' seeds, retailer' seeds and

fanner' saved seeds was 81.93%, 57.82% and 46.10% respectively. The results

reflected that farmer' saved seeds showed lowest germination capacity.

Variation in germination among the seed samples may be due to high moisture

content, low 1OOO-seedweight and low purity in farmer' seeds as compared to

retailer' seeds and research station' seeds. Varies and Agrawal (1992) also

observed that seed germination decreased with low purity, high temperature

and high moisture prevalence. Present study showed that fanner' saved seeds

(703.0) were less vigorous than the research station' seeds (1585.0) and

retailer' seeds (921.0) gave intermediate values. Matthews (1980) reported that

field emergence of seed lots with high germination capacity have been

attributed to differences in seed vigour. Present investigations revealed that

higher seed weight and seed samples with high germination percentage

increased seedling growth in terms of root and shoot length. Similar results

were reported by Pandita and Randhawa (1992). There are many factors which

affect seed vigour. Among them genetic constitution, environment and

nutrition of mother plant, stage of maturity at harvest time (Shepard et al.,

1995), size and weight (Shepard et al., 1996), mechanical integrity, seed

ageing, pathogens and storage environment are most important.

Marked variation in the prevalence of fungi were found among the research

station' seeds, retailer' seeds and farmer' saved seeds. Higher percentages of

fungal infection were found in the farmer' saved seeds. Because, presence of

inert matter, weed species, other seeds in fanner' saved seeds may carry

\
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inoculants of fungal pathogen like Fusarium spp., Aspergillus spp., Rhizopus

spp. Thus the presence of inert matter in fanner' saved seeds posses risk as

regard to contamination of seed lot by the propagules of pathogenic fungi.

Therefore, studies need to be undertaken on the role of inert matter present in

farmer' saved okra seeds in carrying pathogenic fungi. Of the seven fungal

pathogens, Fusarium spp. and Aspergillus flavus were most predominant. The

pathogen had very high incidence ranging from 27.730-19.47% and 21.0-

30.13%, respectively. Presence of these fungi in the tested seed samples depict

that the health status of okra seed samples were not satisfactory. This fungus

may create alarming disease outbreaks in the fields resulting heavy yield losses

to the crop as well as hampering in quaJity seed production. Occurrence of the

storage fungus, A. flavus in the test seed samples also questions the keeping

quality of fanners saved okra seeds in storage as the pathogen is known to

cause germination loss in many crops. The above mentioned facts can be

supported from the germination test record in the present study, where original

farmers saved seeds had always poor germination, produced much lesser

number of normal seedlings and resulted higher number of dead seeds,

abnormal or diseased seedlings and low seedling vigour. On the contrary, best

seeds obtained from research station' seeds. In the germination test in natural

soil the research station' seeds result markedly higher percentage of normal

seedlings, lesser percentage dead seeds, abnormal seedlings including diseased

seedlings and high seedling vigour.
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Seeds were graded in 4 grades viz. apparently healthy seeds (G-I), discolored

seeds (G-II), spotted seeds (G-IU), shriveled and broken seeds (G-IV). In 50

seed samples an average, 90.83% were apparently healthy seeds, 3.59%

discolored seeds, 2.40% spotted seeds and 3.18% shriveled & broken seeds

respectively. Percentages of abnormal seeds were higher. This is an alarming

situation of okra seeds production in Bangladesh. The situation demands more

careful attention to seed crop management and processing of seeds after harvest

specially during cleaning operations. Results of the present investigation

showed that apparently healthy seeds (Grade -I) had low seed-borne fungal

infections and gave higher percentage of germination as compared to other

seed grade, which yielded the highest incidence of seed-borne fungi and lowest

seed germination. Rahman et al. (2002) reported that in rice seeds, percent

incidence of fungal pathogens and inoculurns load was higher in fanners own

seeds compared to apparently healthy seeds obtained by manual sorting of

farmers seeds. Malaker and Mian (2008) also reported that the prevalence of

fungi was low and maximum of 99.0% germination was found in apparently

healthy seeds of wheat.

In the present study, it was found that size and weight of okra seeds had

profound effect on germination and seedling vigour. Shriveled and broken

seeds (G-IV) seeds showed lower germination and seedling vigour compared to

bigger and heavier seed (G-I). The results suggested that grading of seeds

before sowing and use of apparently healthy seeds increase percentage of

S9



germination and decrease incidence of disease. So, it is recommended to sort

out apparently healthy seeds from farmer' saved okra seeds before sowing.

From the foregoing discussion, it is clearly evident that the health status of

fanner' saved seeds is poor. It is therefore, suggested to provide proper training

to the farmer for better seed crop management and proper storage of okra

seeds. This will help to improve the seed health and quality of okra seeds at

fanner's JeveJ and contribute for higher yield per unit area.
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CHAPTER VI

SUMMARY AND CONCLUSION

An investigation was conducted in Seed Pathology Lab in the department of

Plant Pathology, Sher-e-Bangia Agricultural University (SAU), Sher-e-Bangia

Nagar, Dhaka-1207 to determine the seed quality and seed health status of okra

seeds collected from research stations, retailers and farmers saved seeds of nine

different districts. A total 50 sampJe of okra seeds were collected, out of which

28 samples were fanners saved seeds, 17 from retailers and 5 samples from

research stations.

Seed quality in terms of moisture contents, 1000-seed weight, purity, germination

capacity and seedling vigour were determined by following standard method (lSTA

2006). Seed health in terms of fungi associated with okra seeds was tested

following International Rules for Seed Health Testing using Blotter method.

Seed grading was carried out based on their physical conditions observed under

hand lens in four grades. The moisture content varied from 11.12% to 12.05%

in different sources of seed collection, the minimum moisture content (11.12%)

was recorded at research station' seeds and the maximum moisture content

(12.05%) was found in the farmer' saved seeds. Moisture content of seed also

varied from variety to variety. The research station' seeds, retailer' seeds and

fanner' saved seeds also showed variation in 1000-seed weight. The maximum

1000-seed weight (69.11 g) was found in research station' seeds and the

minimum 1000-seed weight (57.44g) were found from retailer' seeds. Varietal
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differences in terms of 1000-seed weight were also differed significantly. Most

of the samples had less than 98% purity. The purity percentage of seeds varied

with locality and variety. The highest purity percentage (96.94%) was obtained

from research station' seeds and lowest purity percentage (94.86%) was found

in fanner' saved seeds. In case of sources of seeds collection, the highest

germination percentage (81.93%) was recorded from research station' seeds

and the lowest germination percentage (46.10%) were obtained from fanner'

saved seeds. The results reflected that fanner' saved seed showed germination

capacity far below the recommended seed standard. Seedling vigour differs

significantly in terms of locations, variety and source of the seeds. Present

study showed that fanner' saved seeds (703.0) was jess vigorous than the

research station' seeds (1585.0).

Standard Blotter methods were followed for the detection of seeds associated

with fungi and 7 fungi were detected under six genera. They were Fusarium

spp., Aspergillus niger, Aspergillus jlavus, Macrophomina phaseolina,

Colletotrichum dematium, Rhizopus spp. and Curvularia spp.

The most predominant fungi was Aspergillus jIavus (30.13%) followed by

Fusarium spp. (27.71%), Aspergillus niger (20.20%) in terms of locations.

They were also predominated in terms of variety and sources. Infections of all

fungi were higher fanner' saved seeds and the lowest infection of fungi was

observed in research station' seeds.
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The seeds samples that's graded as apparently healthy seeds (G-I), discolored

seeds (G-ll), spotted seeds (G-III) and shriveled & broken seeds (G-IV) were

found 90.83%, 3.59%, 2.40% and 3.18%, respectively. Results of the present

investigation showed that apparently healthy seeds (G-I) had low seed-borne

fungal infections and gave higher percentage of germination (70.43%) as

compared to seeds under Grade-IV, which yielded the highest incidence of

seed-borne fungi and lowest seed germination (16.57%).

Based on findings of the present investigation, following conclusions were

drawn-

~ Seed samples of okra collected from farmers have high moisture content

and low germination capacity, low purity percentage and less vigour in

contrast with research station' seeds and retailer' seeds.

~ Fusarium spp., Aspergillus niger, Aspergillus flavus, Macrophomina

phaseolina, Colletotrichum dematium, Rhizopus spp. and Curvularia

spp. are seed-borne fungi of okra seeds. Among them Aspergillus spp.

was severe.

~ Apparently healthy seeds under G-I yielded lower fungal incidence and

increased germination percentage appreciably.
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