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ABSTRACT

Seed production and quality of okra were obviously influenced by sowing date, harvest date and pod position on the
mother plant. The aim of the present study was to determine the effect of sowing dates (1% March, 1% April and 1% May), harvest
dates (30, 40 and 50 days after anthesis (DAA)) and pod position on plant (lower, middle and upper) on seed yield and quality of

okra (Balady cv.).

Two field experiments were carried out during the summer seasons of 2013 and 2014 at Shandaweel

Agriculture Research Station, ARC, Sohag Governorate, Egypt. The obtained results indicated that, sowing okra plants on 1%
April increased all studied characters compared to other sowing dates of 1% March, or 1 May. Harvesting pods at 40 or 50 days
after anthesis gave the maximum germination percentage comparing to early harvest at 30 days after anthesis. Pods at lower or
middle positions on the okra plant exhibited the best values in seed yield in terms of seeds number/pod, seeds weight/ pod, 100
seed weight and quality in terms of germination percentage, root and shoot length of seedlings. All possible combinations had
significant effect on pod diameter, seed index, germination percentage and shoot in both seasons. The highest values were
obtained from pods of plants sown on in 1% April and their pods harvesed from lower or middele postions after 40 days after
anthesis.It could be recommended from the previous results the highest seed yield and quality was obtained in okra under the
condition of this experiment and similar conditions, following planting okra on 1% April and harvest till 8 " pod after 40 days

from anthesis.
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INTRODUCTION

Okra or ladyfinger (Abelmoschus esculentus (L)
Moench) is a member of the family Malvaceae and
grown widely in tropical and subtropical areas of the
world (Kochhar, 1986). In Egypt, it is grown mainly for
its pods which are used either, fresh, canned or dried.
They are rich in pectin, vitamins, fibers and minerals.

Seed is the prime factor that determines the
quantitative and qualitative characteristics of the crop
that is going to be harvested later on. Therefore; more
attention should be directed toward increasing seed
yield with good quality. Successful production of okra
seed is conditional to certain agricultural practices.

Many factors which influence okra seed
emergence, growth, yield and seed quality, among
which sowing date is an important factor where growers
start cultivation okra from January onwards as an off-
season crop. Although it is a warm season crop it
requires high day and night temperatures for best
production. Okra seeds can only germinate in relatively
warm soils, no germination occurs below 16°C. A
monthly average temperature between 21 to 30°C is
considered appropriate for growth, flowering and pod
development (Tindall, 1983; Nonnecke, 1989). Sowing
date has a great impact on seed yield and quality of
okra, (Singh et al., 1986; Hossain et al. , 1999; Yadav
and Dhankar 2001; Moniruzzaman et al. , 2007; El-
Waraky 2014). Due to the ongoing change in
agroclimatic conditions, periodic evaluation of planting
dates is of urgent need.

Harvesting date is one of the factors affecting
both seed yield and quality. Seed must be harvested
when seed reaches its best quality. Some physiological
markers have been used in order to identify the
time of the occurrence of maximum seed quality. One
of which is a hypothesis that suggests coincidence of
maximum seed quality with the end of the seed filling
period (Harrington, 1972). This was supported by the
results in soybean (Tekrony et al. , 1980), pea,

chickpea and lupin (Ellis et al. , 1987). In some other
species however, the best quality may not be obtained
until some times afterwards (Kameswara et al. , 1991).
In tomato, Demir and Eilis (1992) reported that mass
maturity (end of the seed-filling period) occurred 41 and
39 days after anthesis in the first and second trusses,
respectively. Their results also revealed that the ability
of seeds to germinate was not detected until after mass
maturity and that the onset of germinability occurred 35,
45 and 55 days after anthesis in the first, second and
third trusses respectively. In general, seeds germinated
more rapidly the later they were harvested and when
first dried. Mugnisjah and Nakamura (1984) reported
that early harvest may result in poor germination and
vigour in soybeans. There have been few detailed
studies on seed development of okra. Konwar and
Saimbhi (1987) reported maximum germination of okra
seeds 35 days after anthesis, Further delay increased
damaged and reduced germination percentage. Demir
(1994) reported that Maximum seed quality assessed
by germination, emergence and rapid ageing test was
recorded 52 days after anthesis.

Pod position on mother plant plays an important
role on fruit size, seed production and quality. The
common practice in okra seed production fields is the
harvesting of fruits from all positions at the end of the
season. Thomas et al. (1979) stated that the position at
which celery seed is produced on the plant can
markedly affect its size, germination characteristics and
size of the ensuing seedling and concluded that the
highest percentage seed germination and seedling
emergence were obtained from seeds produced on
primary umbels (first formed seeds). A similar result
was also recorded in tomato by Dias et al. (2006). Fruit
size is also known to vary with position on mother-
plant. Ho and Hewit (1986) reported that during rapid
growth in tomato, both the rates of maximum growth
and of starch accumulation of proximal fruits are higher
than those of distal fruits. However, when the assimilate
supply is abundant, the proximal fruit could gain more
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weight than the distal ones. Yadav and Dhankar (2007)
indicated that higher seed yield and germination
percentage were recorded from okra pods harvested at
the lower position on the plant. Hedau et al. (2010)
reported that maximum germination and vigour was
exhibited by the seeds obtained from fruits positioned at
middle nodes, closely followed by seeds collected from
the lower portion of the plant. However, seeds obtained
from the upper fruits showed poor seed yield and
quality.

Therefore, the objective of this study was to
investigate the effects of both sowing, harvest dates and
pod position on okra seed yield and quality.

MATERIALS AND METHODS

The present study was carried out during the
summer seasons of 2013 and 2014 years at Shandaweel
Agriculture Research Station, ARC, Sohag Governorate,
Egypt. Climate characteristics of experimental location
2013-2014 are shown in Table (1).

Table 1. Climate characteristics of experimental location during 2013-2014 .

Temperature (°C) Awerage Temperature (°C) Awerage

Month Maximum Minimum h“{g‘/'(g'ty Maximum Minimum hu&(j)'ty
2013 2014

March 265 78 48 24.6 9.1 65
April 33.1 14.3 46 329 15.1 60
May 34.8 16.7 41 35.8 19.6 63
Jun. 37.3 20.5 41 37.8 20.9 62
July. 38.2 20.4 43 38.1 21.9 65
Aug. 36.8 20.7 50 36.6 20.3 66
Sep 335 175 51 34.8 175 68
Average 34.3 16.8 45.7 34. 17.8 64.1

The experimental land was prepared and shaped to ridges 75 cm apart, each experimental plot was 3 x 3.5 m and contained 4 ridges.

The studided factors were :-

1- Sowing dates (1*' March, 1% April and 1°' May),

2-Harvesting dates (30, 40 and 50 days after anthesis
(DAA))

3-Pod position on mother plant (lower (1% to 3"),
middle (4™ to 8™) and upper (9" to 12')).

A split- split plot system in randomized blocks
design with three replicates was used. Sowing dates
assigned in the main plots, harvest dates were randomly
distributed in sub-plot and pod position were allocated
in sub sub-plots.

Seeds of okra (Balady cv.) were sown at 1%
March, 1 April and 1% May in both seasons in hills at
30 cm apart on one side of the ridge. Growing plants
were thinned at one plant per hill after three weeks from
planting, The normal cultural practices known for
commercial okra production and pods were collected at
three harvesting dates (harvesting pods at 30 , 40 and
50 days after anthesis (DAA). Each individual crop of
okra was divided in 3 different parts and pods tagged as
a pod of lower (1° to 3"), middle (4" to 8™, upper ( 9"
to 12”‘) part of the main stem on plant.

Five plants were tagged in each plot randomly to
study seed and pod characteristics and the following
data were recorded, pod diameter, pod length, seeds
number/pod, seeds weight/ pod and 100 seed weight
(seed index).

Seed germination was conducted using 400 seeds
(four replications of 100 seeds) per each treatment
(ISTA, 2011). Seeds sterilized by Mankuzeb fungicide
and were placed on double layered Wathman No.1 filter
paper moistened with distilled water in sterilized Petri
dishes. At final, all Petri dishes were placed in a
germinator at 25°C for 21 days and the number of
germinated seeds was counted every 2 days and
removed; in the case of moisture deficiency distilled
water was added. Germination percentage was
calculated by following formula (ISTA, 2009):

Number of germinated seeds
Total number of sown seeds
Root and shoot lengths in cm were measured at
the end of germination experiment.
All obtained data were subjected to the statistical
analysis and treatments means were compared using the
LSD test according to Snedecor and Cochran (1981).

RESULTS AND DISCUSSION

Pod diameter (cm)

Data in Table (2) reveals that the maximum pod
diameter (2.27 and 2.34 cm) was produced by plants
sown on 1% April, in the first and second seasons,
respectively. Whereas, minimum pod diameter (1.95
and 2.06 cm) were produced by plants sown on 1% May,
in the first and second seasons, respectively. This result
is in conformity with that of Moniruzzaman et al.
,(2007) they reported that the maximum fruit diameter
was recorded from sowing 15 April. Data in same table
also shows that pod diameter of okra plant was
significantly influenced by harvestdate in both seasons.
The highest diameter of pod was observed by pods
harvested at 40 days after anthesis, while, the lowest
pod diameter was observed from pods which were
harvested at 50 days after anthesis, in both seasons. This
result was disagree with that obtained by Ibrahim and
Oladiran (2004) who reported insignificant increases in
fruit diameter in all positions between 14 and 56 DAA.

Pod diameter was significantly influenced by pod
position in both seasons. The highest values were
observed with pods obtained from middle and lower
positions, while the lowest values were obtained from
upper position, in both seasons. All possible
combinations had significant effects on pod diameter in
both seasons. The highest values (2.86 and 2.72 cm)
were obtained from pods collected 40 days after
anthesis in middle position of the plants which were
sown on 1% April in the first and second seasons,
respectively.

Germination % = x 100
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Table 2. Effect of both sowing and harwest dates as well as pod position on pod diameter during 2013 and

2014 seasons.

Seasons 2013 2014
Sowingdate Harvest date Fruit position (C) Mean Fruit position (C) Mean
(A) (B) Lower  Middle Upper Lower Middle Upper
30 DAA 2.13 1.88 1.80 1.94 2.12 2.19 2.10 2.14
1% March 40 DAA 2.48 2.78 2.18 2.48 2.46 2.68 2.22 2.45
50 DAA 2.07 2.25 1.91 2.08 2.04 2.14 2.67 2.08
Mean 2.23 2.30 1.96 2.16 271 2.34 2.13 2.22
30 DAA 2.00 2.05 1.97 2.01 2.30 2.52 2.12 231
1% April 40 DAA 2.60 2.86 2.31 2.59 2.55 2.72 2.07 2.45
50 DAA 2.27 241 2.00 2.23 2.38 2.40 2.00 2.26
Mean 2.29 2.44 2.09 2.27 241 2.55 2.06 2.34
30 DAA 2.05 2.00 1.96 2.00 2.66 2.10 1.83 2.21
1% May 40 DAA 2.17 2.23 2.17 2.21 2.08 2.11 2.05 2.08
50 DAA 1.56 1.80 1.58 1.65 1.98 1.99 1.73 1.90
Mean 1.93 2.03 1.90 1.95 2.24 2.07 1.87 2.06
30 DAA 2.06 1.98 1.91 1.98 2.36 2.27 2.02 2.22
BxC 40 DAA 2.42 2.64 2.22 2.43 2.36 2.50 211 2.33
50 DAA 1.97 2.15 1.83 1.98 2.13 2.18 1.93 2.08
Mean 2.15 2.26 1.99 2.29 2.32 2.02
LSD A 0.085 0.117
B 0.102 1.627
AB 0.177 0.282
C 0.122 0.215
AC 0.211 0.373
BC 0.211 0.373
ABC 0.366 0.645

Dry pod length

Data illustrated in Table (3) reveals that sowing
date at 1% April significantly increased dry pod length
as compared with other two sowing dates in the two
experimental seasons.This increment in pod length may
be due to the effect of prevailing environmenntal
conditions on flowering, polination and subsequent pod
development at this date (Table,1). Differences in dry
pod length due to different dates of sowings were also
reported by several workers, such as Hossain et al.
,(2003) and Muhammad et al. , (2015). There was
significant increase in dry pod length at 40 days after
anthesis as compared with the other harvest dates. Dry

pod length was significantly influenced by fruits
position in bothseasons. The highest values (10.37 and
9.51cm) was observed with pods obtained from
middle  pods in the first and second seasons,
respectively, while the lowest values were obtained
from upper pods, in both seasons. All possible
combinations had significant effect on dry pod length in
both seasons. The highest values (12 and 11.87 cm.)
were obtained from pods collected at 40 days after
anthesis in middle position of the plants which were
sown on 1% April in the first and second season,
respectively.

Table 3. Effect of both sowing and harvest dates as well as pod position on dry pod length during the 2013

and 2014 seasons.

Seasons 2013 2014
Sowing date Harvest Date Fruit position (C) Mean Fruit position (C) Mean
(A) (B) Lower Middle Upper Lower Middle Upper
30 DAA 8.70 9.67 8.22 8.86 9.18 6.67 8.00 7.95
1%March 40 DAA 10.75 11.40 10.10 10.75 9.83 10.05 9.16 9.68
50 DAA 9.13 11.02 9.10 9.75 8.50 9.10 7.83 8.48
Mean 9.53 10.70 9.14 9.78 9.17 8.61 8.33 8.70
30 DAA 9.30 10.05 8.40 9.25 9.57 10.00 8.87 9.48
lStApriI 40 DAA 11.66 12.00 11.33 11.66 11.55 11.87 10.00 11.14
50 DAA 11.50 10.82 10.00 10.77 9.13 9.57 8.30 8.98
Mean 10.82 10.96 9.91 10.56 10.08 10.46 9.06 9.87
30 DAA 8.56 9.00 8.14 8.56 9.11 9.43 7.90 8.81
1StMay 40 DAA 10.00 9.77 8.70 9.49 9.29 9.87 8.81 9.32
50 DAA 8.22 9.60 7.40 8.41 8.31 9.00 7.10 8.14
Mean 8.93 9.51 8.08 8,82 8.90 9.43 7.94 8.76
30 DAA 8.85 9.57 8.25 8.89 9.29 8.70 8.26 8.75
BxC 40 DAA 10.80 11.06 10.04 10.63 10.22 10.61 9.32 10.05
50 DAA 9.62 10.48 8.83 9.64 8.64 9.21 1.74 8.53
Mean 9.76 10.37 9.04 9.39 9.51 8.44
LSD A 0.447 0.225
B 0.437 0.385
AB 0.757 0.667
C 0.495 0.529
AC 0.858 0.916
BC 0.858 0.916
ABC 1.486 1.587
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Seed number/pod

Data in Table (4) shows that the significant
highest number of seed per pod was recorded following
sowing on 1% April. The significant lowest values (60.91
and 62,49) for seed number/pod was observed on 1%
May sowing in the first and second seasons,
respectively . This result is in conformity with that of
Hossain et al. ,(1999) and Moniruzzaman et al., (2007).

Concerning the results of this study, it was found
that in 2013 season seed number/pod was significantly
increased from 65.91 at 50 days after anthesis to 69.61
at 40 days after anthesis, while in the 2014 season it
increased from 63.95 at 50 days after anthesis to 69.43
at 40 days after anthesis. These results are in harmony
with those mentioned by Ibrahim and Oladiran,( 2011).

Pod position on the mother plant had significant
influence on seed number per pod. The higher values of
seed per pod were recorded in pods harvested at the
middle position of the plant, compared with those of
pods harvested from upper part. These results were in
accordance with those found by Ghadir et al. ,(2012).

As for the interaction between sowing and harvesting
dates, data in the same table revealed that number of
seeds per pod was significantly influenced by the
interaction between sowing and harvesting dates in both
seasons. The highest number of seed per pod were
recorded from plants which sown on 1% April when
harvested at 40 days after anthesis. A similar result was
recorded by Yadav and Dhankar , (2001). The
interaction between harvesting times and pod position
had a clear significant effect on seed number/pod. The
higher values (71.17and 74.75) of seed number/pod
were recorded from pods harvested 40 days after
anthesis from the middle position of the plants,
compared with those of upper position pods harvested
at 30 and 50days after anthesis in the first and second
seasons, respectively. These results disagree with those
found by Hedau et al. ,(2010) they reported that the
harvesting stage and its interaction with fruit position
were insignificant with respect to number of seeds/pod.

Table 4. Effect of both sowing and harvest dates as well as pod position on seed number/pod during 2013 and

2014 seasons.

Seasons 2013 2014
Sowingdate Harwest Date Fruit position (C) Mean Fruit position (C) Mean
(A (B) Lower Middle Upper Lower Middle Upper
30 DAA 65.75 69.17 64.25 66.39 65.74 66.29 60.69 64.24
1*March 40 DAA 71.20 69.00 67.33 69.18 68.90 74.66 62.68 68.95
50 DAA 65.69 66.21 65.00 65.63 66.93 63.75 58.05 62.91
Mean 67.55 68.13 65.53 67.07 67.19 68.23 60.47 65.31
30 DAA 73.00 70.00 63.75 68.92 73.18 72.00 65.90 70.36
lS‘ApriI 40 DAA 69.27 74.66 72.00 71.98 78.00 80.69 68.32 75.67
50 DAA 72.50 70.39 72.00 71.63 67.30 72.50 60.90 66.90
Mean 71.59 71.68 69.25 70.84 72.83 75.06 65.04 70.98
30 DAA 65.07 65.74 58.73 63.18 63.93 66.07 54,73 61.58
1" May 40 DAA 66.90 69.84 66.33 67.69 65.00 68.90 57.69 63.86
50 DAA 60.83 62.85 57.68 60.45 70.18 62.21 53.70 62.03
Mean 64.27 66.14 60.91 63.77 66.37 65.73 55.37 62.49
30 DAA 67.94 68.30 62.24 66.16 67.62 68.12 60.44 65.39
BxC 40 DAA 69.12 71.17 68.55 69.61 70.63 74.75 62.91 69.43
50 DAA 66.34 66.48 64.89 65.91 68.14 66.15 57.55 63.95
M ean 67.80 68.65 65.23 68.81 69.67 60.31
LSD A 2.341 2.764
B 1.744 2.320
AB 3.021 4.018
C 2.751 2.458
AC 4.765 1.483
BC 4.765 4.257
ABC 8.254 7.374

Seed weight /pod

Data in Table (5) reveals that the heaviest seed
weight /pod was recorded in case of sowing okra plants
on 1% April. Significantly, the lowest values (4.43 and
4.09 g) of seed weight /pod were observed on 1% May
sowing in the first and second seasons, respectively.
Seed weight from different harvesting dates was
increased with prolonged time of harvest since the
weight of seeds was increased until 40 days after
anthesis and after that it was reduced. As for the pod
position, it was found that seed weight per pod was
significantly influenced by pod position in both seasons.
The maximum weight of seed was exhibited by the
seeds obtained from pods at middle nodes, closely
followed by seeds collected from the lower portion of
the plant. However, seeds obtained fromthe upper pods

were of minimum seed weight. These results are in
accordance with those found by Hedau et al. ,(2010)
who reported that the pods from the lower and middle
positions produced the best quality seeds. As for the
interaction between sowing and harvesting dates, data in
the same table revealed that seeds weight/pod was
significantly influenced by the interaction between
sowing date and harvesting stage in both seasons. The
heaviest seed weight/pod (6.03 and 5.33 g) was obtained
from plants sown on 1% April and pods harvested 40
days after anthesis, in the first and second seasons,
respectively. The interaction between harvesting dates
and pod position showed significant effect with respect
to seeds weight/pod. The highest values (5.85 and 5.27
g) of seeds weight /pod were recorded from pods
harvested 40 days after anthesis from the middle
position in the first and second seasons, respectively,
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compared with those of pods harvested at 50 days after
anthesis from the upper position. This result is in
agreement with the view expressed by Oladiran and

Agunbiade (2000) who reported that seed weight
declined with later harvests in tomato.

Table 5. Effect of both sowing and harvest dates as well as pod position on seed weight /pod during 2013 and

2014 seasons.

Seasons 2013 2014
Sowingdate Harvestdate Fruit position (C) Mean Fruit position (C) Mean
(A) (B) Lower  Middle Upper Lower  Middle Upper
30 DAA 5.10 5.17 470 4.99 4,76 4,98 4.16 4.63
1% March 40 DAA 5.80 6.00 5.35 5.72 5.00 5.44 4.24 4.89
50 DAA 5.00 5.00 4.30 4.77 4.46 4.75 4.00 4.40
Mean 5.30 5.39 4,78 5.16 4.74 5.06 413 4.64
30 DAA 5.22 5.18 4.90 5.10 5.37 4.79 4.45 4.87
1% April 40 DAA 6.01 6.19 5,88 6.03 5.72 5.80 4.46 5.33
50 DAA 5.85 5.71 5.00 5.52 5.14 4.65 412 4.64
Mean 5.69 5.69 5.26 5.55 5.41 4.08 4.34 4,95
30 DAA 4.15 4.22 4.00 412 4.16 450 3.72 413
1% May 40 DAA 4.80 5.35 4.63 493 441 4.58 3.81 4.27
50 DAA 4.15 4,53 4.08 4.25 3.95 4.05 3.64 3.88
Mean 4.37 4.70 4.24 443 417 4.37 3.72 4.09
30 DAA 4.82 4.86 4.53 4.74 4.76 4.76 411 454
BxC 40 DAA 5.54 5.85 5.29 5.56 5.04 5.27 417 4.83
50 DAA 5.00 5.08 4.46 4.85 4.52 4.48 3.92 4.31
Mean 5.12 5.26 4.76 4.77 4.84 4.07
LSD A 0.311 0.762
B 0.224 0.305
AB 0.388 0.527
C 0.233 0.354
AC 0.404 0.613
BC 0.404 0.613
ABC 0.699 1.061

100 seedweight

Data in Table (6) shows the effect of sowing,
harvest dates and pod position on 100 seed weight;
weight of 100 seed was significantly influenced by
sowing dates in both seasons. Maximum 100 seeds
weight was obtained from seeds produced at sowing

okra plant on 1% April; on the other hand, minimum 100
seed weight was obtained from seeds of okra plants
sown on 1*' May, in both seasons. These results are in
accordance with those found by Muhammad et.al.
(2015).

Table 6. Effect of both sowing and harvest dates as well as pod position on 100 seed weight during 2013 and

2014 seasons.

Seasons 2013 2014
Sowingdate Harvest date Fruit position (C) Mean Fruit position (C) Mean
(A) (B) Lower  Middle Upper Lower Middle Upper
30 DAA 5.00 4,95 4.80 491 5.93 6.00 5.28 5.74
1% March 40 DAA 6.00 6.27 5.91 6.06 6.40 6.53 5.60 6.18
50 DAA 5.71 5.84 5.22 5.43 5.73 6.31 5.17 5.74
M ean 5.57 5.53 5.31 5.47 6.02 6.28 5.35 5.88
30 DAA 5.07 5.33 5.11 5.17 6.52 6.43 5.36 6.10
1% April 40 DAA 6.08 6.80 6.33 6.40 6.48 7.00 5.30 6.26
50 DAA 5.60 5.62 5.30 5.50 5.87 5,83 5.07 5.59
Mean 5.58 5.91 5.58 5,69 6.29 6.42 5.24 5.99
30 DAA 4.27 4.85 4.76 4.62 4,50 4.73 4.27 4,50
1 May 40 DAA 5.25 5.18 5.10 5.17 4.76 4.60 4.47 4.61
50 DAA 5.00 4,90 4.80 4,90 4,53 4.40 4.02 4.32
Mean 4.84 497 4.88 4.90 4.61 4.58 4.25 4.48
30 DAA 478 5.04 4.89 4.90 5.65 5.72 497 5.45
BxC 40 DAA 5.77 6.08 5.78 5.88 5.88 6.04 5.12 5.68
50 DAA 5.83 5.30 5.10 5.28 5.37 5.51 4,75 5.22
Mean 5.33 5.47 5.25 5,64 5.76 4.95
LSD A 0.754 0.316
B 0.495 0.339
AB 0.858 0.588
C NS 0.324
AC 0.673 0.561
BC 0.673 0.561
ABC 1.165 0.971

Seed germination

Regarding harvest dates, results given in Table
(6) indicates that an increase in 100 seed weight was
recorded up till 40 days after anthesis. The same general
trend was reported by Oladiran and Agunbiade (2000)

who reported that seed weight declined with later
harvest in pepper.

Pods position on mother plant had insignificant
effect onthe 100 seed weight during the first season The
same general trend were reported by Ibrahim and
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Oladiran (2011) who reported that position did not
affect 100 seed weight generally. However, in the
second season position pods in the plant had a
significant effect on the 100 seed weight. Pods in
middle and lower parts of the plant produced a higher
100 seed weight than those of the upper part. As to the
interaction between sowing and harvesting dates, data in
the same table revealed that 100 seed weight was
significantly influenced by the interaction between
sowing and harvesting dates in both seasons. The higher
values (6.40 and 6.26 g.) of 100 seed weight were
recorded from plants sown on 1% April and harvested at
40 days after anthesis, in the first and second seasons,
respectively. The interaction between harvesting dates
and pod position gave raise to significant effect on 100
seed weight. The higher values (6.08 and 6.04 g.) of 100
seed weight were recorded from pods harvested from
the middle position of the plant at 40 days after anthesis,
compared with those of pods harvested at 30 and 50
days after anthesis in the middle position of the plant, in
the first and second seasons, respectively. The same
general trend was reported by Ibrahim and Oladiran
(2011) they recommended that for the production of
quality seed, fruits should be harvested at about 42
DAA from the first five positions on the mother- plant.
Data in Table (7) reveals that seed germination of
okra was significantly influenced by sowing dates in

both seasons. Maximum germination (71.1 and 73.1 %)
was recorded from seeds of okra plants sown on 1%
April , while, significantly minimum germination (53.1
and 57.3 %) was recorded when seeds were sown on
1*May in the first and second seasons, respectively. .
These results are in accordance with those found by
Muhammad et al (2001) who revealed that the
maximum germination percentage was observed when
seeds sown on either April 15 or May 5. Regarding
harvest date, results in Table (7) indicated that
germination percentage increased with increased pod
age. With mean germination percentage of 57.3, 63.5,
and 63.6 % from pods harvested in 2013 at 50, 40 and
30 days after anthesis, respectively, and in 2014 mean
percentage germination of 63.5, 71.5 and 65.4 % from
pods harvested at 50, 40 and 30 days after anthesis,
respectively. The same result was reported by (Eweter,
(1980) and Konwar and Saimbhil987) who reported
that the highest seed germination was recorded when the
pods were harvested at 35 days after anthesis and
Neupane et al. ,1991who reported that the highest seed
germination was recorded when the pods were
harvested at 40 days after anthesis. Delay in harvesting
reduced germination percentage. These results are in
accordance with those found by Berchie et al., (2004).

Table 7. Effect of both sowing and harwest dates as well as pod position on seed germination during 2013 and

2014 seasons.

Seasons 2013 2014
Sowingdate Harvest date Fruit position (C) Mean Fruit position (C) Mean
(A) (B) Lower Middle Upper Lower  Middle Upper
30 DAA 62.60 61.10 60.20 61.30 66.90 70.00 63.10 66.67
1% March 40 DAA 61.87 63.60 57.60 60.84 81.80 79.30 70.00 77.03
50 DAA 63.60 57.60 57.30 59.50 66.93 68.10 63.03 66.02
Mean 62.51 60.76 58.36 60.54 71.88 72.47 65.38 69.91
30 DAA 76.60 76.40 70.30 74.43 74.30 73.30 71.00 72.87
1% April 40 DAA 77.60 76.30 73.30 75.73 81.70 77.70 72.67 77.36
50 DAA 62.60 62.30 64.30 63.06 65.00 78.80 63.10 68.97
Mean 72.26 71.66 69.30 71.07 73.67 76.60 68.97 73.06
30 DAA 56.00 55.00 54.00 55.00 56.30 55.40 54.60 56.43
1% May 40 DAA 56.00 56.30 49.30 53.87 63.60 60.60 55.70 59.97
50 DAA 50.60 53.00 47.30 50.30 69.30 57.30 49.50 55.37
Mean 54.20 54.76 50.20 53.05 60.73 57.77 53.27 57.26
30 DAA 65.06 64.16 61.50 63.57 66.83 66.22 62.90 65.32
BxC 40 DAA 64.97 65.40 60.06 63.48 75.70 72.53 66.12 71.45
50 DAA 58.93 57.63 56.30 57.62 63.74 68.07 58.54 63.45
M ean 62.99 62.40 59.28 68.76 68.94 62.52
LSD A 2.939 2.516
B 1.991 3.162
AB 3.449 5.477
C 2.528 3.507
AC 4.379 6.074
BC 4.379 6.074
ABC 7.584 10.512

Root length (cm)

Seeds from different parts of plant showed
different germination potential, in 2013 season higher
values of seeds germination were recorded in lower
position pods compared to those of pods harvested from
the upper position while, in 2014 pods harvested from
the middle part of the plant showed higher germination
percentage. The same result was reported by Yadav and
Dhankar , (2001). As to the interaction between sowing
and harvesting dates, data in table 7 revealed that seed
germination was significantly influenced in both

seasons. The higher values of seed germination were
recorded from seeds sown on 1% April when pods was
harvested at 40 days after anthesis, compared to those
of plants sown in 1°' May when the pods harvested at 50
days after anthesis. A similar result was recorded by
Yadav and Dhankar,(2001).The interaction between
harvesting dates and pod position appeared significant
with respect to seed germination. In 2013 season,
higher values of seed germination were recorded in
pods harvested in the middle position of the plants after
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40 days from anthesis, compared to those of pods
harvested from the lower position of the plant collected
after 50 days from anthesis while, In 2014 season pods
harvested after 40 days from anthesis in the lower
position  showed higher germination percentage |,
compared with those of pods harvested from the upper
position which were collected after 50 days from
anthesis. Differences in seed germination were also
reported by several workers due to different harvest
times and pod position Nakagawa et al. ,(1994) and
Ghadiretal. (2013) who reported that harvesting seeds
at 40 DAA and collected from the middle part of the
plant could be a useful means for reducing the
occurrence of hardseedness and increasing germination
percentage of okra seeds.

Data recorded in Table (8) shows that the longest
root length (4.96 and 4.54 cm) was produced by seeds
obtained from okra plants which were sown on 1%
March, in the first and second seasons, respectively.
However, the shortest root length (3.65 and 3.67 cm)
was produced by seeds obtained fromokra plants sown
on 1°'May, in the first and second seasons, respectively.
These results are in line with those reported by Ishratnaz
et al. ,(2009). As for the harvest dates, it was found that
root length was significantly influenced by harvest dates
in both seasons. The highest values for root length were
recorded from 40 days after anthesis, while the lowest

values were observed from 50 days after anthesis. These
results were true in both seasons. Data from different
positions showed differences in root length, in 2013
season pods in middle part of the plant meanwhile, in
2014 season seeds from the pods in lower part of the
plant showed higher root length. These findings are in
agreement with those obtained by Hedau et al. (2010)
who indicated that reasonably good seedling length was
observed with seeds obtained from lower and middle
pods. With respect to the interaction between sowing
and harvesting dates, data in Table (8) revealed that root
length was significantly influenced by interaction in
both seasons. The higher values (5.44 and 5.00 cm) of
root length were recorded from plants sown on 1%
March and harvested at 40 days after anthesis in the first
and second seasons, respectively. A similar result was
recorded by Yadav and Dhankar, (2001). The
interaction between harvesting dates and pod position
was significant with respect to root length. The higher
value (5.35 cm) of root length was recorded from pods
harvested at 40 days after anthesis from the middle
position in the first season, while in the second season
the higher value (4.75 cm) was obtained from pods
harvested at 40 days after anthesis from the middle
position. The lowest values in both seasons were
obtained from pods harvested at 50 days after anthesis
from the upper position.

Table 8. Effect of both sowing and harvest dates as well as pod position on root length (cm) during 2013 and

2014 seasons.

Seasons 2013 2014
Sowingdate Harvest date Fruit position (C) Mean Fruit position (C) Mean
(A) (B) Lower Middle Upper Lower  Middle Upper
30 DAA 4.89 5.00 453 481 4.39 451 4.28 4.93
1% March 40 DAA 5.33 6.35 4.65 5.44 5.50 5.11 4.39 5.00
50 DAA 4.75 4.99 4.20 4.65 4.19 4.31 417 4.22
Mean 4,99 5.45 4.46 4,96 4.69 4.64 4.28 4,54
30 DAA 4,54 4,97 4.48 4.66 4.44 4.54 4.20 4.39
1% April 40 DAA 5.44 5.70 4.67 5.27 5.03 4.74 4.10 4.62
50 DAA 4,76 4,98 4.33 4.69 451 4.48 3.66 4.22
Mean 491 5.22 4.49 4.87 4.66 4.59 3.98 441
30 DAA 3.76 3.98 3.30 3.68 3.92 366 3.33 3.64
1% May 40 DAA 3.96 4.00 3.66 3.87 3.96 4.39 3.51 3.95
50 DAA 3.30 3.71 3.22 3.41 3.72 3.31 3.27 3.43
Mean 3.67 3.90 3.39 3.65 3.87 3.79 3.37 3.67
30 DAA 4.40 4.65 4.10 4.38 4.25 4,24 3.94 414
BxC 40 DAA 491 5.35 4.33 4.86 4.83 4.75 4.00 4,58
50 DAA 4.27 4.56 3.92 4.25 4.14 4.03 3.700 3.96
M ean 4.53 4.85 4.12 441 4.34 3.88
LSD A 0.32 0.256
B 0.29 0.244
AB 0.50 0.422
C 0.24 0.300
AC 0.42 0.522
BC 0.42 0.522
ABC 0.73 0.900

Shoot length (cm)

Data in Table (9) reveals that shoot length of okra
was significantly affected by sowing date in both
seasons. The plants grown on 1% April gave the tallest
shoots, as compared with the plants grown on 1° May in
both seasons. The results revealed that shoot length of
okra plants was significantly influenced by harvest date,
40 days after anthesis, gave the highest values. The
lowest values were observed from pod harvested at 50
days after anthesis, in both seasons. Shoot length was
significantly influenced by pod position in both seasons.

The highest values (5.11 and 4.93 cm) were observed
with pods obtained from middle and lower positions,
respectively, while the lowest values were obtained
from upper pods, in both seasons. All possible
combinations had significant effect on this character in
both seasons. The highest values (6.62 and 5.62 cm)
were obtained from the pods collected at 40 days after
anthesis in middle position of the plants sown on 1%
April in the first and second seasons.
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Table 9. Effect of both sowing and harwest dates as well as pod position on shoot length during 2013 and 2014

seasons.
Seasons 2013 2014
Sowing date Fruit position (C) Fruit position (C)
(A) Hanest date (B) Lower Middle Upper Mean Lower Middle Upper Mean
30 DAA 4.85 4.90 4.40 471 5.01 5.09 4.15 4.75
1%March 40 DAA 4.15 5.00 4.44 4.86 5.15 5.44 4,50 5.03
50 DAA 4,57 4.46 412 4.38 4.22 5.34 421 4.59
Mean 4.86 4,79 4.32 4.65 4,79 5.29 4.29 4,79
30 DAA 6.00 5.98 4.62 5.53 5.16 5.57 4.87 5.20
1% April 40 DAA 6.38 6.95 5.50 6.43 5.83 5.62 4,90 5.45
50 DAA 5.15 5.37 4.25 491 4.68 4.46 4.19 4.44
Mean 5.99 6.10 4.79 5.63 5.23 5.22 4.65 5.03
30 DAA 4,44 4,61 4.00 4.35 4.50 4.30 4.00 4.28
15tMay 40 DAA 4.44 4,70 4.24 4.46 4,61 4.65 4,01 4.42
50 DAA 3.84 3.92 3.18 3.65 4.19 3.90 3.70 3.93
Mean 4.24 4.10 3.81 4.15 443 4.28 3.91 4.21
30 DAA 5.11 5.16 4.34 4.87 4.89 4.99 4.35 4,74
BxC 40 DAA 5.47 5.55 4.73 5.25 5.21 5.24 4.47 497
50 DAA 452 4.58 3.85 4.32 4.36 457 4.03 4.32
Mean 5.03 5.11 4.31 4.82 4.93 4.28
LSD A 0.445 0.589
B 0.190 0.500
AB 0.330 0.867
C 0.359 0.246
AC 0.621 0.426
BC 0.621 0.426
ABC 1.076 0.738
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