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Health Status of Okra (Abelmoschus esculentus)
Seeds Collected From Different Locations of Bangladesh
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Abstract: Seed health and quality analysis revealed that moisture content of seed samples ranged from 11.12-
13.31%, 11.41-12.16% and 11.12-12.05% in terms of location, variety and source of seed collection. Germination
percentage of research station seeds, local retailer seeds and farmers saved seeds was 81.93, 57.82 and 46.10%,
respectively. Purity percentage varied 93.68-96.94% in different locations and 95.76-94.81% in different variety.
Purity percentage of research station seeds, local retailer seeds and farmers saved seeds were 96.94, 95.82 and
94.86, respectively. In research station seeds, both vigour index (1585.0) and 1000-seed weight (69.11g) were
found higher than the local retailer seeds and farmers saved seeds. In seed health study, seven fungi namely
Aspergillus flavus, Aspergillus niger, Fusarium spp., Macrophomina phaseolina, Colletotrichum dematium,
Rhizopus spp. and Curvularia spp. were found in the seed samples. Among the fungi, prevalence of
Aspergillus flavus was maximal which was followed by Fusarium spp. All the seven fungal pathogens were
more prevalent in farmer saved seed compared to other seed. It was found that apparently healthy seeds under
G-I yielded lowest incidence of fungi and highest percentage of germination, which was followed by G-II, G-III
and G-IV, respectively.
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INTRODUCTION [7]. In Bangladesh okra covers an area of 7, 152 hectares

Healthy seed is the foundation of a healthy plant, a average yield is about 3.38 tha  in 2010 [6]. Yield per unit
necessary condition for good yield [1]. Genetic and area is very low compared to other countries where the
physical purity, germination capacity, moisture content, yield is as high as 7-12 tha  [8]. Mainly diseases and use
vigor and health status are the important quality of poor quality seed are responsible for such low yield in
parameters of a good seed [2]. Seeds are common carrier Bangladesh [9]. In compiling the world list of pathogens
of plant pathogens, which act as the primary source of of  okra,  26  pathogens  are  reported  for different
inocula of many diseases [3]. Field fungi associated with diseases [10], among them 13 pathogens are seed borne
seeds cause deterioration of seed quality affect viability of  which  11 are fungi [11]. In Bangladesh okra suffers
and reduce germination [4]. Seed borne disease causes from a number of different diseases among them 14 are
enormous loss of crops in the world. In Bangladesh, seed-borne of which 6 are major and 8 are minor [12].
about 200 seed borne diseases including 100 of major Major seed borne diseases of okra in Bangladesh are seed
importance occur on 50 different crops [5]. rot, seedling blight, die back, anthracnose, stem rot, die

Okra (Abelmoschus esculentus) belongs to the family back, seed rot, germination failure and seed discoloration,
Malvaceae, an annual vegetable crop and contributes an seed rot and seedling blight etc [13]. The most important
important share to meet the demand of vegetables in seed borne pathogens infecting the okra seeds are
Bangladesh. Okra is very popular for its high nutritive Aspergillus spp., Fusarium spp., Macrophomina
value and delicacy containing 86.1% water, 2.2 % protein, phaseolina, Colletotrichum spp., Curvularia sp., etc.
0.2% fat, 9.7% carbohydrate, 1% fiber and 0.8% ash [6]. Major seed-borne fungal pathogens Colletotrichum
The crop is well distributed not only in Bangladesh but dematium and Macrophomina phaseolina are both seed
also throughout the Indian sub-continent and East Asia transmitted. The infection of Macrophomina phasolina

with a production of 24, 230 metric tons per year and its
1
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individually or along with Colletotrichum dematium has For seedling vigor test, after 7 days of emergence 10
been reported in fields of Bangladesh [14]. Fakir et al. [15]
reported that the prevalence of both the pathogens
depending on the seed sources is 32 and 48.8%,
respectively. Okra seeds which are available in the local
market are usually of low quality and are mostly collected
from indigenous, adulterated and degenerated varieties
[8]. The growers use such low quality seeds [16] and get
poor yield. To assure planting of best quality seed by
farmers, an assessment of present health status and
different quality attributes of okra seeds is necessary.
Considering the above facts, the present investigation
was conducted to determine the quality and health status
of okra seeds collected from different locations of
Bangladesh.

MATERIALS AND METHODS

The experiment  was conducted at the Seed
Pathology Laboratory in the Department of Plant
Pathology, Sher-e-Bangla Agricultural University (SAU),
Sher-e-Bangla Nagar, Dhaka-1207, Bangladesh. Fifty
samples of okra seeds were collected from nine districts of
Bangladesh namely Bogra, Comilla, Chittagong, Dinajpur,
Rangpur, Thakurgaon, Jessore, Norshingdi, Dhaka and
others from research’s station (BRAC, BARI, BADC,
Mollic’s and Lal Teer) during 2009 crop season. Among
them 28 samples were collected from 28 okra growers and
17 samples from the local market of 9 districts and 5
samples from 5 research stations in Dhaka. For quality
tests and health status studies, total 3000 pure seeds were
divided  into  3  working  samples.  Moisture  content,
1000-seed weight, purity, germination capacity and
seedling vigor were determined [17]. Weights of 3 working
samples were computed and recorded as 1000-seed weight
[18].  Percentage  (w/w) of each component was
determined  based  on  total weight of pure seed, other
seed  and  inert  matter  [17].  Four hundred pure seeds
(100 seeds/replication) were randomly selected from each
sample which was sown in paper towel method at 50
seeds/paper towel. Seven days after sowing, number of
seedling  emerged  in  each  paper  towel was recorded.
The germination was expressed in percentage which was
calculated using following formula:

where,
X = Total number of seeds per paper towel
X = Number of seedlings per paper towel1

seedlings were randomly selected from each 100 seeds
used for germination test. Root length (cm) and shoot
length (cm) of the seedlings were recorded and mean
values of the two parameters were computed. Vigor index
was computed by the following formula [19]:

Vigour index = [Mean root length (cm) + Mean shoot
length (cm)] X Seed germination (%) 

Seed health in terms of fungi associated with okra
seeds was tested following International Rules for Seed
Health Testing using Blotter method [20]. A sub sample
of 200 seeds was randomly selected from each sample.
Data on germination and prevalence of seed-borne fungi
grew on the plated seeds were recorded after seven days
of incubation. Based on the morphological characters
fungi were identified using appropriate keys of Barnett
[21], Booth [22], Ellis [23], Mathur and Kongsdal [24].
Seeds of ten selected samples, one from each district,
were categorized in four grades based on their physical
conditions  observed  under  a  hand  lens.   A   total  of
400 seeds were taken randomly from each of the ten
selected samples. The grades were as follows:

Grade-1 (G-I) : Apparently healthy seeds
Grade-2 (G-II) : Discolored seeds
Grade-3 (G-III): Spotted seeds
Grade-4 (G-IV): Shriveled and broken seeds

Data Analysis: The data of all tests were analyzed
statistically for analysis of variance (ANOVA) using
MSTAT-C computer program. The means were compared
following Least Significant Difference (LSD) at 1% level of
significance using same computer program.

RESULTS

Moisture Content: The average moisture content of
collected  okra  seed obtained from 10 different locations
of Bangladesh varied significantly from 11.12-13.31%
(Figure 1). The maximum moisture content (13.31%) was
found in seeds collected from Chittagong and the
minimum moisture content (11.12%) was recorded at
research station, Dhaka. Among three okra varieties, the
lowest moisture content was found in variety BARI
Dherosh-1 (11.41%) and highest (12.16%) was in variety
Local-1 (Table 2). Seed samples collected from different
research stations, retailers and farmers saved seed
showed varied moisture content 11.12, 11.54 and 12.05%,
respectively (Table 3).
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Table 1: Seed quality of okra collected from different locations
Location 1000- seed weight (g) Purity (%) Germination (%) Mean Root Length (cm) Mean shoot Length (cm) Vigor Index
Research station 69.11 a 96.94 a 81.93 a 9.66 a 9.39 a 1585.0 a
Bogra 58.72 c 95.10 d 57.07 d 8.71 bc 7.86 c 1017.0 d
Comilla 57.30 e 96.18 b 49.27 f 7.39 e 6.45 e 689.7 f
Chitagong 62.02 b 96.84 a 59.53 c 8.49 d 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 24.60 i 5.74 h 5.29 h 273.7 i
Thakurgaon 61.95 b 94.06 e 54.47 e 7.00 f 6.24 fg 736.0 e
Jessore 54.18 h 95.83 bc 61.53 c 8.89 b 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 bc 65.27 b 8.64 cd 8.74 b 1169.0 b
LSD 0.35 0.41 2.40 0.21 0.20 32.45(p 0.01)

CV (%) 0.25 0.18 1.90 1.14 1.14 1.16

Table 2: Quality of okra seeds obtained from three okra varieties
Moisture

Variety Content (%) 1000 seed weight (g) Purity (%) Germination (%) Mean Root Length (cm) Mean shoot Length (cm) Vigor Index
Local 1 12.16 c 57.37 b 94.81 b 41.49 c 6.95 c 6.34 c 582.8 c
Local 2 11.72 b 55.84 c 95.73 a 55.75 b 7.58 b 6.98 b 856.2 b
BARI Dherosh 1 11.41 a 60.59 a 95.76 a 66.75 a 8.84 a 8.23 a 1204.0 a
LSD 0.24 0.17 0.12 1.72 0.21 0.17 42.07(p 0.01)

CV (%) 0.51 0.08 0.03 0.84 0.74 0.69 1.27

Table 3: Quality of research station’s seed, retailer’s seeds and farmers saved seeds
Moisture

Source Content (%) 1000 seed weight (g) Purity (%) Germination (%) Mean Root Length (cm) Mean shoot Length (cm) Vigor Index
Research station 11.12 a 69.11 a 96.94 a 81.93 a 9.66 a 9.39 a 1585.0 a
Local Retailer 11.55 b 57.44 c 95.82 b 57.82 b 7.89 b 7.24 b 921.0 b
Farmers saved seed 12.05 c 57.78 b 94.86 c 46.10 c 7.35 c 6.73 c 703.0 c
LSD 0.21 0.29 0.31 2.61 0.24 0.21 38.62(p 0.01)

CV (%) 0.47 0.12 0.09 1.12 0.80 0.67 0.96

1000-Seed  Weight:  The  h ighest 1000-seed weight Local-1 variety (Table 2). Most of the samples from
(69.11 g) was in the samples collected from Research farmers saved seed had lower purity percentage (94.86%)
station and the lowest 1000-seed weight (54.18 g) was in than the research stations seeds (96.96%) and retailer’s
the samples collected from Jessore which was statistically seeds (95.82%) (Table 3).
similar with Norshingdi (54.40 g) (Table 1). Significantly,
the highest 1000-seed weight (60.59 g) was recorded in Germination Capacity: The germination percentage of
BARI  Dherosh-1  among three okra varieties (Table 2). okra seeds in 10 different location ranges from 24.61 to
The maximum weight (69.11 g) was found in Research’s 81.93%. Highest germination percentage (81.93%) was
station seed and the minimum (57.44g) was found from obtained  from  the  seeds  collected  from  Research
local retailers’ seeds (Table 3). station and the lowest germination percentage (24.61%)

Purity: The highest purity percentage was found in seeds (36.40%) shown in Table 1. Significantly, the highest
collected from Research station (96.94%) which was germination  percentage  (66.75%)  was obtained from
similar with chittagong (96.84%). The lowest purity BARI  Dherosh-1  and the   lowest   germination
percentage was found in Dinajpur (93.68%) which was at percentage (41.49%) was recorded from variety local-1
par with Rangpur (93.89%) and Thakurgaon (94.06%) (Table 2). In case of ownership of the seed, the highest
shown in Table 1. Among three okra varieties, the highest germination percentage (81.93%) was recorded from
purity percentage (95.76%) was obtained from BARI Research station seed where the lowest germination
Dherosh-1 which is at par with Local-2 variety (95.73%) percentage (46.10%) was obtained from Farmers saved
and the lowest purity percentage (94.81%) was found from seed (Table 3).

was recorded from Rangpur followed by Norshingdi
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Table 4: Incidence of different fungi associated with okra seeds collected from different locations

Location Fusarium spp. Aspergillus niger Aspergillus flavus Macrophomina phaseolina Colletotrichum dematium Rhizopus spp. Curvularia spp.

Research station 17.27 a 15.53 a 15.40 a 0.00 a 3.20 a 1.40 a 0.40 a
Bogra 19.47 b 20.07 d 17.20 a 0.53 bc 3.60 ab 1.40 a 2.40 cd
Comilla 24.27 c 19.80 d 16.40 a 1.00 d 7.40 d 3.33 b 2.53 d
Chitagong 17.47 a 18.73 bcd 24.53 de 1.07 d 4.67 c 1.33 a 1.13 b
Dinajpur 27.27 d 19.33 cd 21.00 b 0.43 b 3.87 b 3.13 b 3.47 c
Rangpur 25.20 c 20.20 d 30.13 f 0.27 ab 15.13c 3.38 b 2.33 cd
Thakurgaon 27.73 d 16.40 abc 21.60 bc 0.87 cd 16.20 f 1.13 a 3.40 c
Jessore 25.27 c 19.53 d 25.27 e 1.20 d 5.13 c 1.53 a 2.87 cd
Norshingdi 20.27 b 18.07 abcd 23.07 cd 0.00 a 7.13 d 1.07 a 1.87 c
Dhaka 24.33 c 15.80 ab 23.07 cd 0.33 ab 6.93 d 1.13 a 2.60 d
LSD 1.01 2.99 1.84 0.38 0.60 0.73 0.60(p 0.01)

CV (%) 1.88 6.94 3.60 28.47 3.47 16.44 11.19

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

Seedling Vigor: In seedlings, root length ranged from flavus, Macrophomina phaseolina, Colletotrichum
5.74-9.66 cm, shoot length ranged from 5.29-9.39 cm and dematium, Rhizopus spp. and Curvularia spp. The
vigor index ranged from 273.7-1585.0 in 10 different percentages of total seed borne infection of various fungi
locations  (Table  1).  The longer root and shoot length in different location ranged from 56.32-95.96%. The
(9.66 cm and 9.39 cm, respectively) obtained from research highest total fungal prevalence (95.96%) was recorded in
stations’ seeds and shorter root and shoot length (5.74 cm Rangpur district and lowest fungal prevalence (56.32%)
and 5.29 cm, respectively) from Rangpur. The higher vigor from research stations’ seeds (Figure 2). In blotter
index (1585.0) obtained from research stations’ seeds and method, the germination percentage of the seeds was
lower vigor index (273.71) from Rangpur. BARI Dherosh-1 lower where  the  prevalence   of   fungi   was  higher
produce  significantly  longer  root  and  shoot  length (Plate 1, 2). Infection by all fungi was higher in local-1
(8.84 cm and 8.23 cm, respectively) and higher vigor index variety and the lowest infection was observed in BARI
(1204.0) among the three varieties and in local-1 variety, Dherosh-1. Infection by Fusarium spp., Aspergillus
shorter root and shoot length (6.95cm and 6.34 cm, niger, Aspergillus flavus, Macrophomina phaseolina,
respectively) and minimum vigor index (582.8) were Colletotrichum dematium, Rhizopus spp. and Curvularia
recorded (Table 2). From the experiment research stations’ spp. in local-1 variety was 21.82, 20.51, 29.90, 2.1, 12.76,
seeds showed significantly longer root and shoot length 2.07 and 3.15%, respectively (Figure 3). Marked variation
(9.66 and 9.39 cm, respectively) and higher vigor index was observed in the prevalence of fungi among the
(1585.0) than the local retailer (7.89, 7.24 and 921.0, research stations seeds, local retailer’s seeds and farmers
respectively) and farmers’ saved seeds (7.35cm, 6.73cm saved seeds. Among seven fungi the prevalence of
and 703.0) shown in Table 3. Fusarium spp., Aspergillus niger and Aspergillus flavus

Prevalence of Seed Borne Fungi: Altogether seven farmers saved seeds. Highest infection of Fusarium spp.
fungal species belong to six genera were found to be (23.58%) and Aspergillus niger (22.18%) was found in
associated with the seed samples from 10 different farmers’ saved seed, whereas highest infection of
locations (Table 4). The identified seven fungal species Aspergillus flavus (26.98%) was found in local retailer’s
were Fusarium spp., Aspergillus niger, Aspergillus seeds (Figure 4).

was most in all research stations, local retailer’s and
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Fig. 2: Percentages of total seed-borne fungal infection in okra seeds collected from different locations of Bangladesh

Plate 1: Healthy germination of okra seed Plate 2: Pathogen infected okra seed with lower germination

Fig. 3: Percent prevalence of seed-borne fungi and germination of three okra varieties

Fig. 4: Percent prevalence of seed borne fungi in farmer, retailer and research station’s seed.
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Fig. 5: Percentage of different graded seeds of okra collected from different locations

Table 5: Percentages of seed borne fungi and seed germination in different graded seeds of okra in 10 selected samples

Samples Aspergillus spp. Fusarium spp. Macrophomina phaseolina Germination (%)

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 –III 43.70 c 24.47 c 2.10 c 39.73 c
Grade -IV 65.43 d 29.20 d 3.20 d 16.57 d
LSD 0.87 1.10 0.27 1.53(p 0.01)

CV (%) 0.74 1.77 4.66 1.20

Grade –I: Apparently healthy seeds; Grade –II: Discolored seeds; Grade –III: Spotted seeds; Grade –IV: Shriveled and broken seeds

Prevalence of seed borne fungi and germination DISCUSSION
under different seed grade The percentage of four
different grades of seeds in ten seed samples collected
from different locations is presented in Figure 5. The
apparently healthy seeds (G–I), discolored seeds (G-II),
spotted seeds (G-III) and shriveled and broken seeds
(G–IV) were found 90.83, 3.59, 2.40 and 3.18%,
respectively. 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
predominant Aspergillus, Fusarium and Macrophomina
fungi. 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. In all grades, lower value of
fungal prevalence was found in Grade -I and the higher
value in Grade-IV. Germination percentage was 70.43,
41.67, 39.73 and 16.57 in Grade-I, Grade-II, Grade-III and
Grade-IV, respectively (Table 5). The apparently healthy
seeds (Grade -I) had low seed borne fungal infections and
gave higher percentage of germination as compared to
seeds under Grade-IV, which yielded the highest
incidence of seed borne fungi and lowest seed
germination.

From the results of the seed quality analysis, it was
found that the average moisture content of the research
stations’ seeds, retailers and farmer saved okra seeds
were 11.12, 11.55 and 12.05% respectively in ten different
districts. The national standard for moisture content of
okra seed is 10%. But moisture content data obtained in
the present study showed that all the hundred seed
samples had higher moisture content than the national
standard. High moisture content is vulnerable to the
attack of storage fungi and insects, which often cause
considerable  losses  through  reduction in germination
[25, 26]. Tested seed samples were contaminated with
weed seed, other seed and inert matter collected from ten
different districts. The result indicated that farmer saved
okra seed was not of good quality because of presence of
inert matter, weed species and other seeds. Thus the
presence of inert matter in farmer saved seed posses risk
as regard to contamination of seed lot by the propagules
of pathogenic fungi. 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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For quality analysis, purity percentage was recorded quality seed production. Occurrence of the storage
of all the tested seed samples among them research fungus, Aspergillus flavus in the tested seed samples also
stations’ seeds, local retailers’ seeds and farmers’ seed cause germination loss. The prevalence of other fungi viz.
showed 96.96, 95.82 and 94.86% purity. From the Macrophomina phaseolina, Colletotrichum dematium,
experiment it is clear that most of the samples from farmers Rhizopus spp. and Curvularia spp. varied from 1.20 to
saved seed had lower purity percentage than the research 00%, 16.20 to 3.20%, 3.38 to 1.07% and 3.47 to 0.40%,
stations seeds and retailers seeds (Table 3). In case of respectively.  These  fungi  were  also  reported  to be
ownership of the seed, the highest germination seed-borne in okra by Fakir [27], Gupta et al. [28] and
percentage (81.93%) was recorded from Research station Fernandes et al. [29]. Findings of the investigation
seed followed by local retailer (57.82%) where the lowest suggested that percentage of fungal infection varied in
germination percentage (46.10%) was obtained from seeds with places of collection and this variation might be
Farmers saved seed (Table 3). The results reflected that due to the variation in climatic and environmental
farmers saved seed showed germination capacity far condition at different location.
below the recommended seed standard. Variation in In blotter method, the germination percentage of the
germination among the seed samples might be due to seeds was lower where the prevalence of fungi was
higher moisture content and lower 1000-seed weight in higher. Though exceptions were observed in case of some
farmers’ seeds as compared to retailers’ and research seed samples, it revealed that seed borne fungi affected
stations’ seeds. Research stations’ seeds showed seed  germination.  It  was  reported  by   other  workers
significantly longer root and shoot length (9.66 and 9.39 [30, 31]. Infection of all fungi was higher in local-1 variety
cm, respectively) and higher vigor index (1585.0) than the compare to local-2. The lowest infection of fungi was
local retailer (7.89, 7.24 and 921.0, respectively) and observed in BARI Dherosh-1. Seeds were graded in 4
farmers’ saved seeds (7.35, 6.73cm and 703.0) shown in grades as apparently healthy seeds (G-I), discolored
Table 3. Present study showed that farmers’ saved seeds seeds (G-II), spotted seeds (G-III), shriveled and broken
were less vigorous than the research stations’ seeds and seeds (G-IV). Occurrence of abnormal seeds might be
local retailers’ seeds. Present investigations revealed that responsible for causing fungal disease in the field.
higher seed weight with high germination percentage Disease infestation was high in G-IV, G-III, G-II,
increased seedling growth in terms of root and shoot respectively due to the presence of abnormal seeds.
length. Percentages of these abnormal seeds were higher in

Fusarium spp., Aspergillus niger, Aspergillus flavus, farmers saved seeds. This demands more careful attention
Macrophomina phaseolina, Colletotrichum dematium, to seed crop management and processing of seeds after
Rhizopus  spp. and Curvularia spp were identified seven harvesting specially during cleaning operations. On the
fungal species in farmers saved and other source of contrary, best seeds obtained from research stations
seeds. Occurrence of the seven fungi varied seeds. The seeds from the research stations in
independently of each other with respect to the location germination test in natural soil resulted markedly higher
of seed collection. The incidence of Fusarium spp. had percentage of normal seedlings, lesser percentage dead
very high ranged from 19.47-27.73%, where Aspergillus seeds, abnormal seedlings including diseased seedlings
flavus  had  21.0-30.13%  and  Aspergillus  niger  had and high seedling vigor. 
15.53-20.20 % respectively. The highest infection (27.73%)
of Fusarium spp. was recorded in Thakurgaon which is at CONCLUSION
par with Dinajpur (27.27%) and the lowest (19.47%) in
Bogra which is statistically similar with Norshingdi The present study revealed that among the four
(20.27%). The highest infection (30.13%) of Aspergillus different seed categories 1000 seed weight was maximum
flavus found in Rangpur and lowest (21.0%) in Dinajpur. in apparently healthy seed while the small undersized and
The highest infection (20.20%) of Aspergillus niger was shriveled seed were lighter and were found in G-II, G-III
recorded in Rangpur and lowest from Dhaka (15.80%). and G-IV. Shriveled and broken seeds (G-IV) showed
Presence of these fungi in the tested seed samples lower percentage of germination and seedling vigor
depicted that in no way the health status of okra seed compared to bigger and heavier seed (G-I). Above all, it is
samples was satisfactory. This fungus might create clearly concluded that the health status of farmer saved
alarming disease outbreaks in the fields resulting low seed  was  poor.  It  is,   therefore,   suggested   to  provide
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proper training to the farmers for better seed crop 12. Akanda, A.M., 1993. Role of seed borne diseases of
management and proper storage of okra seeds. This will crops on crop production. Progress in Plant
help to improve the quality of seed health at farmers’ level Pathology.   Bangladesh    Phytopathology   Society,
which finally mobilizes in getting higher yield per unit pp: 34-43.
area. 13. Fakir, G.A., 2001. An annotated list of seed borne
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