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Abstract: A field experiment was conducted to determine the effect of pod position of mother plants on yield and quality of okra seed
and incidence of okra yellow vein clearing mosaic virus (OkYVCMV)  and Pseudocercospora (PLS) leaf spot on the subsequent crop.
Seeds were collected from fruits harvested from 2nd to 10th nodal positions of the plant. It was found that seed yield, and seed quality in
terms of germination, seedling growth and seed vigor index were higher in seeds harvested from 3 rd to 5th nodal position of the plant
compared to those harvested from 7th t0 10th nodal positions of the plant. The seeds harvested from different nodal positions were sown
in the experimental field and found that incidence of OkYVCMV was lower in plants raised from seeds harvested from 3 rd to 5th nodal
positions showing 57.41, 55.56 and 59.26% infected plants, respectively. The incidence of the disease was higher (75.93-79.63%) in
plants raised from seeds of 7th to 10th nodal position. Severity of PLS, in terms of percent disease index (PDI) was lower in plants raised
from seeds harvested from 4th and 5th nodal position showing PDI of 54.43 and 53.44, respectively. Higher PDI (55.31-65.33) was found
in plants raised from seeds of other nodal positions. Based on findings of the study it may be concluded that seeds harvested from 3 rd to
5th nodal positions may be selected for okra seed production.
Key words: Okra, pod position, okra yellow vein clearing mosaic virus, Pseudocercospora leaf spot.

Introduction
Okra  (Abelmoschus  esculentus L.)  is  a  major  vegetable
crop in Bangladesh. Owing to its wide adaptability, it  is
cultivated throughout the world. In intensive commercial
farming  systems,  seed  is  the  most  critical  input  that
grossly  determines  expected  returns  from  all  other
agricultural  inputs.  In  Bangladesh,  unavailability  of
quality  seed of  improved varieties  is  a  primary limiting
factor for okra cultivation. To get healthy plants and good
yield,  it is essential to look for disease free high quality
okra  seed.  Among  various  factors  affecting  yield  and
quality of okra, diseases play a vital role. Talukdar (1974)
reported  that  leaf  spot  and  okra  yellow  vein  clearing
mosaic virus (OkYVCMV) are the major disease of okra
in  Bangladesh.  OkYVCMV  and  Pseudocercospora leaf
spot  (Pseudocercospora  abelmoschi)  are  considered  as
serious  diseases  of  okra.  Recently,  incidence  of
OkYVCMV has been emerged as devastating disease of
okra causing loss yield up to 94% (Ali, 1999).
Some literature reveals that pod position of okra mother
plants  greatly  influences  the  yield  and  quality  of  okra
seeds on the subsequent crop. The seeds in fruits harvested
from the lower position of the plant provide higher number
of  seeds  per  fruit  and  seed  yield,  standard  germination,
large seeds with high vigour index compared to those of
fruits harvested from the upper and middle parts (Yadav
and Dhankar, 2001). Early formed fruits may produce the
higher length and girth, which are reduced gradually from
5th  fruits  onwards  and  the  lowest  is  seen  in  8th  fruit
(Sajjan  et al., 2003). According to Tawatchai (2007) pod
position has  an influence  on seed  yield  and quality and
marked decrease in number of pods, pod length, number of
seed  per  pod,  seed  weight  per  pod,  1000  seed  weight,
germination  and  vigor  at  higher  pod  position.  Similar
observations  have  also  been  reported  by  Pabitra  (2009)
from Bangladesh. In  the country, therefore,  development
of techniques for production of good quality okra seeds is
urgently necessary. To produce high yield and quality of
okra  seed  avoiding  disease  incidence,  the  effect  of  pod
position  of  mother  plants  on  the  subsequent  crop  in
Bangladesh  context  need  to  be  studied.  In  view of  the
above facts, the present study was undertaken to find out

the pod position effect on the subsequent plant to produce
quality and healthy seeds.

Materials and Methods
The experiment was conducted at the experimental farm of
BSMRAU, Gazipur during 2009. The experiment was laid
out  in  randomized  complete  block  design  with  three
replications. The experimental field was and divided into
three blocks. Each block was divided into 10 unit plots of
4.5 m x 1.2 m size maintaining 1.0 m distances between
plot and blocks. Drain of 50 cm width and 30 cm depth
were  made  surrounding  each  block  for  facilitating
irrigation  and  drainage.  The  experimental  field  was
prepared  properly  for  good  tilth  following  standard
practices  (Rashid,  1976  and  Razzaque  et  al.,  2000).
Fertilizers were applied @ 50-24-30-10-1-0.5 kg of N-P-
K-S-Zn-B per hectare,  respectively. Manure was applied
as cowdung at the rate of 4 t/ha (Anon., 2005). The entire
quantity of cowdung, P, K, S, Zn and B and half of N were
applied at the time of final land preparation. Remaining N
was applied around the base of the plant as top dress and
incorporated with soil at 3rd and 5th week after sowing.
Seeds were sown in each unit plot on 23 September 2009
maintaining row to row distance of  60 cm and plant  to
plant  spacing  of  50  cm.  Necessary  cultural  and
intercultural  operations  were  done  to  provide  suitable
growth conditions.
Five plants were selected from the middle of each unit plot
and tagged. Matured pods of okra were collected from 2nd

to 10th nodal positions of mother plants. The pods were sun
dried  and  seeds  were  separated  from pods.  Seeds  from
individual pod were  put in paper bags  after  sun drying.
Data  on  pod  size,  seed  size,  and  seed  yield  and  seed
quality  were  recorded.  Quality  of  seeds  in  terms  of
germination,  seedling  growth  and  vigor  index  of  okra
seeds was determined following methods of International
Seed Testing Association (ISTA) (Anon., 1996). Seedling
vigour  was  determined  using  a  standard  formula  as
outlined by (Baki  and Anderson,  1972).  Vigour Index =
(mean  root  length  +  mean  shoot  length)   percent
emergence. 
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Okra plants were grown from the harvested seeds and data
on  incidence  of  OkYVCMV  and  PLS  were  recorded
starting  from  30  days  after  sowing  (DAS).  Number  of
diseased and healthy plants in each unit plot was counted.
Incidence  of  OkYVCMV  was  expressed  in  percentage
based  on  total  number  of  plants  checked.  The  disease
incidence was computed following a formula as: Disease
Incidence (%) = [{(No. of infected plants) ÷ (Total no. of
plants in the plot)}× 100]. 
Severity of Pseudocercospora leaf spot was indexed on a
0-8  indexing  scale  as  described  by  Rahman  and  Nahar
(1990). Percent Disease Index (PDI) for the leaf spot was
computed according to the following formula as described
Mian (1995): PDI = [{(Sum of all disease ratings) ÷ (Total
number  of  ratings   Maximum  disease  grade)}×  100],
Where,  Rating  =  Number  of  leaves  in  grade,  Disease
rating = Grade  Rating, Maximum disease grade = 8.  
Recorded  data  were  subjected  to  statistical  analysis
following standard procedure (Gomez and Gomez, 1984)

using  MSTAT-C  statistical  software.  ANOVA  was
performed and means were  compared  following DMRT.
Whenever necessary, data were transformed using ArcSin
method before performing ANOVA.

Results and Discussion 
Size  of  fruit  and  seed:  The  fruit  length  ranged  from
14.13-17.32 cm with a mean of  15.76 cm and standard
deviation of 1.02 cm and fruit diameter of 1.65-2.21 cm a
with mean of 1.85 cm and standard deviation 0.18 cm of
fruit collected from 2nd to 10th nodal positions. The longest
fruit was harvested from 5th node followed by 6th, 7th and
3rd nodes.  Their  differences  were  not  significant.
Significantly  the  highest  diameter  was  found  in  fruit
harvested  from 5th node  followed by 6th,  4th,  3rd and  7th

nodes. The lowest fruit length and diameter were recorded
from the fruit  harvested from 0th node. However,  length
and diameter of fruits harvested from 2nd,  3rd,  7th, 8th,  9th

and 10th were statistically similar (Table 1).

Table 1. Influence of fruit position on mother plant on fruit size, seed yield and seed size of okra

Pod position
Fruit size (cm) Number  of seeds 1000 seed wt

(g)
Seed yield

Length Diameter Per fruit Per plant g/plant kg/ha
2nd node 14.92 cd 1.69 d 51.86 cd 415.92 e 56.05 23.31 e 777.07 e
3rd node 15.47 a-d 1.83 b-d 53.92 b-d 610.91 c 57.31 35.01 c 1167.05 c
4th node 16.41 a-c 1.98 bc 58.51 a-c 841.96 a 61.02 51.38 a 1712.54 a
5th node 17.32 a 2.21 a 62.13 a 843.73 a 61.59 51.97 a 1732.17 a
6th node 17.02 ab 2.01 b 60.92 ab 739.57 b 59.46 43.97 b 1465.83 b
7th node 16.11 a-d 1.81 b-d 54.13 b-d 511.53 d 58.32 29.83 d 994.41 d
8th node 15.21 b-d 1.71 d 53.54 b-d 554.67 cd 57.51 31.90 cd 1063 cd
9th node 15.05 b-d 1.78 cd 49.61 d 425.16 e 57.22 24.33 e 810.92 e
10th node 14.31 d 1.65 d 49.02 d 361.77 e 56.58 20.47 e 682.29 e
Values in each column followed by same letter(s) are not significantly different at 5% level by DMRT. 

Table 2. Influence of okra seed collected from different pod position of mother plants on germination and seedling growth
and seed vigor index

Pod position % Germination Root length (cm) Shoot length (cm) Seed vigor index
3rd node 85.49 abc (67.80) 5.92 bc 9.33 bc 1303.72 cd
4th node 91.38 ab (73.68) 6.31 b 10.31 ab 1518.74 ab
5th node 93.42 a (76.58) 6.96 a 10.56 a 1636.72 a
6th node 89.01 abc (70.92) 5.87 bcd 9.98 ab 1410.81 bc 
7th node 87.32 ab (69.36) 5.31 cde 8.58 cd 1212.87 de
8th node 82.51 bcd (65.81) 5.23 de 8.01 de 1092.43 ef
9th node 78.14 cd (62.26) 5.01 e 7.51 e 978.31 fg
10th node 69.31 d (56.40) 5.24 cde 7.05 e 851.82 g

Values in each column followed by same letter(s) are not significantly different at 5% level by DMRT. Figures within parentheses are ArcSin (x+1)
transformed values.

Seed  yield:  Seed  number  per  fruit  ranged  from  49.02-
62.13 with a mean of 54.85 and standard deviation of 4.70,
and  seed  number  per  plant  ranged  from  361.77-843.73
with a mean of 589.47 and standard deviation of 182.91 in
fruits harvested from 2nd to 10th nodes. Maximum number
of seeds was found in fruits harvested from the 5 th node
followed  by  6th and  4th nodes  but  differences  were  not
statistically significant. The lowest seed number per fruit
was  recorded  from  10th node,  which  was  statistically
similar to the seed number harvested from 2nd, 3rd, 7th, 8th

and 9th nodes. The numbers of seeds per plant from 5 th and
4th nodes were statistically similar but significantly higher
as  compared to other  nodal  position. Then parameter  in
10th, 9th and  2nd nodes  were  statistically  similar  and
significantly lower as compared to other nodes (Table 1).

Seed  yield  per  plant  was  ranged  20.47-51.98  g  with  a
mean of 34.69 g standard deviation of 11.90 g and seed
yield per hectare was ranged from 682.29-1732.17 kg with
a  mean  of  1156.13  kg  standard  deviation  396.82  kg
depending  on  fruit  positions.  Statistically  similar  seed
yield  per  plant  as  well  as  per  hectare  was  found when
fruits  were  collected  from 4th and 5th nodes,  which  was
significantly  higher  compared  to  other  nodal  positions.
The  third  highest  seed  yield  was  obtained  from  fruits
collected from 6th node followed by 3rd, 8th and 7th nodes.
Both g/plant and kg/ha seed yield of 4th and 5th nodes was
statistically similar but significantly higher as compared to
other fruit positions (Table 1).
Seed size: Seed size in terms of 1000-seed weight ranged
from 56.05-61.59 g with a mean of 58.34 g and standard
deviation 1.95 g in seeds harvested from fruits from 2nd to
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10th nodal  positions  on  mother  plants.  The  differences
were not significant (Table 1).
Germination:  The  germination  ranged  from  69.31-
93.42%  with  mean  of  84.20%  and  standard  deviation
7.43%  recorded  in  different  treatments.  The  maximum
germination of 93.42% was found in seeds obtained from
5th nodal pod followed by 4th, 6th, 7th and 3rd nodal pods.
Their differences were not significant (Table 2).
Shoot  and  root  length  of  seedling:  Shoot  length  of
seedlings ranged from 7.05-10.56 cm with a mean of 5.68
cm and standard deviation 0.64 cm in different treatments.
The  highest  shoot  length  was  found in  seedlings  raised
from seeds harvested from 5th node, which was statistically
similar to 6th and 4th nodes. The lowest shoot length was
recorded in seeds harvested from 10th node followed by 9th

and 8th nodes. Their differences were not significant. Shoot
length of seedlings raised from seeds harvested from 2nd,
3rd and  7th nodal  position  was  also  not  significantly
different (Table 2).
Root length of seedlings raised from seeds harvested from
2nd to 10th nodes ranged from 5.24-6.96 cm with a mean of
8.92 cm and standard deviation of 1.24 cm. Significantly
the highest  root length recorded in seedling raised from
seeds  of  5th pod  followed  by  6th pod.  The  lowest  root
length  was  observed  in  seedlings  raised  from  seeds
harvested from 10th node, which was statistically similar to
the seeds harvested from 9th, 8th, 7th and 2nd nodes (Table
2). 
Seed vigor index: Vigor index of seeds harvested from 2nd

to 10th nodes ranged from 851.82-1636.72 with a mean of

1240.21  and  standard  deviation  of  254.21.  The  highest
vigor index was found in seeds harvested from 5th node,
which was statistically similar to the seeds harvested from
4th and  6th nodes.  The lowest  vigor  index  was  found in
seeds from 10th node, which was statistically similar to 9th

node. The seed vigor was 1092.43, 1212.87 and 1156.43 in
seeds  harvested  from  8th,  7th and  2nd nodes.  Their
differences were not statistically significant (Table 2). 
Incidence  of  OkYVCMV:  Incidence  of  OkYVCMV in
plants raised from seeds harvested from 2nd to 10th nodal
positions  ranged  from  55.56-79.63%  with  a  mean  of
69.55% and standard deviation of 9.58%. The incidence of
OkYVCMV in plants  grown from seeds harvested  from
3rd,  4th and  5th nodes  was  statistically  similar  but
significantly lower compared to other nodes. The highest
incidence  of  this  disease  was  recorded  where  seeds
harvested from 7th node and this was statistically similar to
the seeds  harvested  from 2nd,  6th,  8th,  9th and  10th nodes
(Table 3).
Severity of  Pseudocercospora leaf spot:  Percent disease
index (PDI) of Pseudocercospora leaf spot of okra ranged
from  53.44-65.33  with  a  mean  of  8.67%  and  standard
deviation 4.09 in plants grown from seeds harvested from
different nodal positions. The PDI was the highest where
seeds  were  harvested  from  10th node,  which  was
statistically similar to 9th, 8th, 7th and 2nd nodes. Minimum
PDI was  observed  when  seeds  were  harvested  from 6th

node followed by 5th and 3rd nodes (Table 3).

Table 3. Incidence of OkYVCMV and severity of Pseudocercospora leaf spot of okra plants raised from seeds collected
from 2nd to 10th nodal positions of mother  plants

Pod position Incidence  of OkYVCMV (%) Percent disease index of PLS
2nd node 70.37 a (57.04) 58.51 a-d (49.91)
3rd node 57.41 b (49.27) 57.02 b-d (49.04)
4th node 55.56 b (48.20) 55.31 cd (48.06)
5th node 59.26 b (50.34) 54.43 d (47.54)
6th node 72.22 a (58.27) 53.44 d (46.98)
7th node 75.93 a (60.76) 59.02 a-d (50.20)
8th node 77.78 a (61.99) 61.91 a-c (51.90)
9th node 77.78 a (61.99) 63.05 ab (52.59)
10th node 79.63 a (63.34) 65.33 a (53.95)

Figures within  parentheses are arc sine transformed values, Means within the same column having a common  letter(s)  do not  differ significantly
(P=0.05) by DMRT.

Incidence of OkYVCMV in okra plants decreased when
plant  grown  from  seeds  harvested  from  2nd node  and
continued  up  to  5th node  where  the  lowest  peak  was
observed;  and  increased  gradually  thereafter  with  the
highest  peak in plants grown from seeds harvested from
10th nodal fruit.  The severity of Pseudcercospor leaf spot
started to decrease in plants raised from seeds harvested
from 2nd node and continued up to 6th node and increased
linearly thereafter  with the lowest  peak  in  plants  raised
from seeds harvested from 6th node and the highest peak in
plants where seeds were harvested from 10th node (Fig.  1).
Seed quality in terms of germination, seedling growth and
seed vigor index was higher in seeds harvested from 3 rd to
5th nodal positions compared to those harvested from 7th to
10th positions. Almost similar results have been reported Fig.  1. Incidence  of  OkYVCMV  and  PDI  of

Pseudocercospora leaf  spot  (PLS)  of  okra
plants raised from seeds harvested from 2nd to
10th nodal pods on mother plants.
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by other investigators. Seeds collected from middle nodal
pods  had  maximum  germination  and  gave  higher  plant
growth.  But  reports  on  the  influence  of  seeds  obtained
from pods collected from different nodal position on the
incidence  of  diseases  in  the  following  crops  are  not
available.  Yadav  and  Dhankhar  (2001)  observed  higher
seed  number  per  fruit  (48.96),  standard  germination
(86.57%) and seed yield (14.15 q/ha) in fruits harvested
from the lower nodal position of  the plant  compared  to
those  fruits  harvested  from the  upper  and  middle  parts.
Large  seeds with high vigour index were  obtained from
the  lower  nodal  position,  followed  by  those  from  the
middle  position.   Sajjan  et  al.  (2003)  opined  that  early
formed fruit had the highest length and girth. They found
higher  seed  quality  parameters  in  2nd  fruit  (seedling
vigour index = 3220), while lower value was recorded in
seeds  collected  from 8th  fruit  (seedling  vigour  index  =
2068).
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