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Abstract

This study was conducted during six cycles of an individual plant selection
program to obtain promising pure lines of okra; that possess a new uniform archi-
tecture with desirable traits, using two local cultivars of okra, Balady and
Eskandirani. This was followed by an evaluation of the selected pure lines with
the two base populations. So, this study was conducted during the seven succes-
sive summer seasons of 2014 to 2020, at the Experimental Station Farm (at
Abies) of the Faculty of Agriculture, Alexandria University, Egypt. The obtained
results revealed that in the two original populations, the estimated means, ranges,
and coefficients of variations of all analyzed characteristics exhibited noticeable
variation in vegetative growth, productivity, and pod quality. Also, positive per-
formance was obtained in the selected pure lines, where they were characterized
by short to medium plant height, broad stem diameter, no branches (zero-type
plants), and short internodes, as well as a low position of nodes number to the
first flower or pod. Regarding productivity and quality of pods, the results
showed that the selected pure line L5 showed significantly the highest mean val-
ues for the characteristics of pods number per plant, pods yield per plant, pods
yield per square meter. Also, the seven pure lines L4, Lo, L2, Lo, Lg, Ly, and
L5 recorded significantly higher mean values than the Eskandirani cultivar for
the same traits mentioned earlier; while the five pure lines L;, Ly, Ls Lg, and L,
did not reflect any statistically significant differences from the Eskandirani culti-
var.
Keywords: Selection, Coefficient of variation, Architecture, Okra, Zero-type.

Introduction

Okra (Abelmoschus esculentus
L. Moench) is one of the most impor-
tant Malvaceae vegetable crops. Its
origins can be traced back to South
Africa and it is also one of Egypt's
oldest traditional vegetable crops,
having been mentioned in Egypt as
early as 1216 AD (Chheda and Fato-
kum, 1982). Okra is grown world-
wide for its leaves, fruits, seeds,
flower parts, and stems. While in
Egypt and other parts of the eastern
Mediterranean it is grown for its

fruits, which are used in thick soups
made of vegetables and meat. Okra
fruits are also characterized by high
nutritional and medicinal value, as
they are rich in dietary fiber, miner-
als, and vitamins. That is why they
are often recommended by nutrition-
ists in cholesterol control and weight
loss programs. As a result, it is fre-
quently referred to as the “ideal vil-
lager factory” (Holser and Bost,
2004, Temam et al. 2020).

Cultivated okra is partially self-
pollinated,  with  insect  cross-
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pollination ranging from 4 to 19%
(Choudhury and Choonsai, 1970),
with a maximum of 42.2% (Mitidieri
and Vencovsky, 1974), indicating a
high level of genetic variability with-
in a population. Knowledge of ge-
netic diversity is the basic require-
ment in any crop improvement pro-
gram. Okra is grown in Egypt using
local cultivars produced by farmers
without referring to specialists in seed
production. Therefore, it is possible
to improve the okra crop by using lo-
cal cultivars, as it is characterized by
a high genetic diversity, as well as
more ability to adapt to the local en-
vironment (Abd El-Maksoud ef al.
1984; Hussein, 1994; Masoud et al.
2007; Ibrahim et al 2018). Variations
in this crop allow for significant ge-
netic improvement through various
selection methods, leading to in-
creased okra yield and access to new
improved genotypes (Abo El-Khar,
2003; Masoud et al. 2007; Ibrahim et
al 2018).

Plant architecture plays an im-
portant role in the productivity, qual-
ity, and cultivation practices of many
crops. It is considered a key that can
significantly affect the light distribu-
tion within and penetration into a
crop canopy and thus can alter plant
growth, flower distribution, and yield
potential (Marois, et. al. 2004). Many
researchers have studied changes in
plant architecture, including re-
pressed lateral shoots (Brown, 1955),
determining growth habit (Denna,
1970), short internodes (Rick, 1980),
and branching growth habits (Napoli
and Ruehle, 1996). In view of this,
many vegetable crops have been im-
proved to have new architectural fea-
tures, such as pumpkin with short in-
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ternodes (Kobayashi, 1967), cucum-
ber with determinate lateral branches
(Kanno and Uemura, 1980), and wa-
termelon with branchless (Lin et al.
1992).

The architecture of the okra
plant consists of several components
of growth that can be improved, such
as the number and length of branches,
the length of the main stem, and the
distribution of okra flowers through-
out the plant, which allows the breed-
er to try to produce or choose a suit-
able vegetable architecture with high
yield and quality. One of the most es-
sential components of the structure of
the okra plant is the branching pat-
tern; it is one of the most important
aspects connected with okra produc-
tivity. The fundamental obstacle lim-
iting the density of okra farming and
consequently the inability of increas-
ing the number of plants per unit area
is the broad or loose structure charac-
teristic of local cultivars. Based on
the foregoing; branchless okra plants
(zero-type plants, Fanjia et al. 2014)
can be considered as suitable plants
for intensive cultivation, through
which production costs and labor in-
tensity can be reduced, also suitable
for the advantage of mechanized har-
vesting with increased yield. Zero-
type plants indicate that all flower on
the plant give fruits; only on the main
stem, because of the branches stop
growing.

As a result, the current study
used an individual plant selection
program to select highly productive
okra plants with optimal plant archi-
tecture, known as zero-type plants
(branchless).
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Materials and Methods

This study was conducted at the
Experimental Station Farm of the
Faculty of Agriculture, Alexandria
University; Abies; Alex., A.R.E. dur-
ing the period from 2014 to 2020.
Original genetic materials.

The basic plant material, in
this study, were consisted of the two
okra cultivars Eskandirani (roomee)
and Balady (local), since a lot of var-
iation and deterioration were ob-
served for some important morpho-
logical and agronomical traits that
reported by many farmers and re-
searchers. Moreover, both cultivars
are characterized by huge architec-
ture, which needs a wide planting
space. Also, the two cultivars are
very popular in Egypt as well as their
ability to adapt to local environmental
conditions.

Breeding program and generations
of selection.

In the first season, the seeds of
the original population of the two cul-
tivars were sown separately in a field
trial on March 10, 2014. Agricultural
practices such as fertilization, irriga-
tion and preventive spraying were
followed, as recommended for com-
mercial production of okra.

Initial visual selection was made
according to the following traits that
were recorded in selected individual
plants; zero-type plants (no branch-
es), plant height (cm), stem diameter
(cm), internode length (cm), nods
number to first flower, nods number
to first pod, pod length (cm), pod di-
ameter (cm), pod weight (g), pods
number per plant, pods yield per plant
(g) and pods yield per meter square
(g). During this study, five traits were
focused on, during different genera-
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tions, namely: the zero-type (no
branches), a short to medium and
strong main stem, and a short inter-
node length, in addition to high pro-
ductivity for each plant, as these traits
will determine the desired architec-
ture for selected okra plants with high
yield. The measures of the studied
traits were recorded, on the basis of
the individual plant, through the pro-
cedure followed in the method of se-
lecting the individual plant. During
the flowering stage, each flower was
packaged into paper bags for most of
the cultivated plants of both cultivars
to obtain selfed seeds from each se-
lected plant. The seeds of the first
selfed progenies of each selected
plant were collected, removed, and
kept separately at the end of the pod
ripening stage for use in the next cy-
cle of the selection procedure. During
that season, some statistical parame-
ters were estimated on some of the
studied traits, namely, Range (R),
mean (X), and coefficient of variation
(CV%).

On March 15, 2015; seeds of
each selected plant were cultivated in
the form of separated families; then,
selection on the same forgoing basis
was also practiced within —and be-
tween- the selfed progenies of the in-
dividual selected plants. At the end of
the growing season, selfed seeds of
each selected plant from each se-
lected family were separately col-
lected to get seeds of the second cycle
of individual plant selection. With the
same previous steps, work was car-
ried out during the four consecutive
seasons from 2016 to 2019 to reach
the best pure lines with desirable
qualities through the program. At the
end of the program, 15 promising
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pure lines were reached, which were
evaluated during the summer season
of 2020.

Evaluation of the various genetic
populations.

In the seventh season of 2020, a
field experiment was conducted to
evaluate the efficiency of individual
plant selection for six generations of
selfing with selection on the overall
performance of the studied characters
of the selected lines. The fifteen re-
sulting pure lines were evaluated
along with their two original popula-
tions, Eskandirani and Balady, in a
randomized complete block design
with three replicates on March 15,
2020. In each replication, all the gen-
otypes under study were planted,
where each genotype was represented
by two lines, the length of the line is
3.0 m, the width is 0.7 m, and the
plant density is 0.3 m. Accordingly,
the line contains 11 plants, and then
the experimental unit contains 22. All
recommended agricultural practices
have been followed in commercial
okra cultivation. Five plants were
randomly selected from each geno-
type in each replication to measure
the studied traits, and the mean values
of these plants were used for statisti-
cal analysis.

Statistical analysis

The mean values of each char-
acter under the study were computed
and subjected to analysis of variance,
following the procedures described
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by Al-Rawi and Khalf-Allah (1980),
using Co-Stat computer software
program (2004). Treatment means
were compared using Duncan’s mul-
tiple range test at 0.05 level of sig-
nificance.

Results and Discussion

The variability of vegetative
growth characters, pod characteris-
tics, and pod yield of the original
populations of okra were recorded,
Table 1. The average performance of
the various selected pure lines and
their original populations were also
estimated and presented in Tables 2,
3, and 4.

Variability estimates in the two
original populations.

Table 1 shows the mean, range,
and coefficient of variation for the
important traits studied for the origi-
nal population, Eskandirani and Bal-
ady cultivars. As can be seen from
the calculated coefficients of varia-
tion values, the two original popula-
tions reflected a lot of variability in
most of the traits studied. In both
original populations, the estimatedco-
efficients of variation revealed values
more than 20% for all the traits inves-
tigated. Furthermore, estimated coef-
ficients of variation for the eight stud-
ied traits ranged from 22.13% to
30.45% in Balady cultivar and from
20.21% to 28.66% in Eskandirani
cultivar for nodes number to first pod
and number of main branches, re-
spectively.
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Table 1. Estimates of variability parameters; range, mean X and coefficient of var-
iation (C.V. %), for the studied important characters in the two original

populations of okra.

Cultivars Balady Eskandirani
Charac ter:rameters X Range CV%| X Range C.V%
Plant length (cm) 175.16| 80.00—250 22.22 |155.13| 70.00 — 190.00 | 25.32
Stem diameter (cm) 3.40 1.20 - 5.40 29.50 | 3.75 1.5-4.00 25.22
Internode length (cm) 7.12 2.00-9.32 26.41 | 5.10 1.90 - 7.00 20.98
Number of main branches| 4.00 0.00 —7.00 3045 | 3.16 0.00 —5.43 28.66
Nodes number to first pod| 6.95 4.02-10.15 |22.13 | 5.60 3.00 - 10.00 20.21
Nodes number to first pod| 9.00 543 -12.65 |27.31| 7.12 3.65-13.20 21.00
pods number per plant | 40.31 | 11.05-60.33 | 30.21 | 32.11 | 10.22-47.52 | 28.17
pods yield per plant (g) [165.16| 150.13 —302.00 | 25.52 | 145.44|140.43 — 234.78| 25.33

The findings also revealed that
the calculated range values for each
character in both populations studied
were quite large. This is due to the
fact that these two cultivars are old
enough and have been produced
commercially for a long time without
any purification or improvement. So,
okra crop has great chances of im-
provement, but to varied degrees that
depending on the amount of variabil-
ity, which in turn might provide more
scope for selection of desired geno-
types as well as better overall per-
formance than their original popula-
tions. The obtained results agreed,
generally, with those of Ibrahim et al.
2013; Ibrahim et al. 2018 on some
local okra cultivars; who, found wide
ranges of variation in most of the
studied characters and concluded that
the studied characters could be im-
proved through selection methods.
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Analysis of variance for studied
traits.

For all the variables tested, the
differences among genotypes were
very significant, according to the
analysis of variance (Table 2). Fur-
thermore, the magnitudes of geno-
typic mean squares were greater than
the magnitudes of their corresponding
error mean squares. The results also
showed that the genotype mean
squares were extremely significant
for all attributes studied. Thus, these
important differences of genotypes
allow comparison of means of differ-
ent genotypes. These results agree
with those obtained by Bello et al.
2006; Soldier 2012; Ibrahim et al.
2018; which recorded statistically
significant differences among all test-
ed genotypes for all studied traits
when estimating the F test.
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Table 2. Mean squares from analysis of variance for all studied traits of studied
genotypes after six cycles of individual plant selection.

Aver-
Sources Plant Stem Inter- | Nods | Nods Pod 'Pod age Pods 'Total Total
. diame-| node | No. to | No. to diame- yield per| pods
of d.f.| height length pod (No. per .

variation (cm) ter | length | first | first (cm) ter weight | plant plant ylelzd per

(¢cm) | (cm) |flower | pod (cm) @ (€3] m-(g)

gsgl‘ca' 2| 363 | 462 | 002 | 086 | 025 | 145 | 027 | 139 | 7.85 | 22.31 | 22.32
Genotype | 16 [1257.89%*|12.25%*| 80.18** |33.04**|31.92**|9.15%*|10.25%*| 6.85%** |42.73**|118.43**|118.45**

Error 32 2.72 0.07 0.07 0.16 0.30 | 0.13 | 0.01 0.14 | 4.81 29.35 | 802.67

Okra's economic returns are in-
fluenced not only by the pod produc-
tion, but also by the plant's develop-
ment and the quality of the fruit.
Plant height (between short and me-
dium), broad stem diameter, no
branches (zero-type), short internode
length, low position of first - flower-
ing and fruiting - node are among the
qualities targeted by the present
breeding program. These characteris-
tics to be improved are considered as
the basic architecture of the plant,
which expresses the bearing surface
of the fruits, which in turn reflects the
extent of productivity. For that rea-
son, all selected pure lines in this
study characterized with no branch-
ing; called zero-type plants; with
short internode length.

Data based on plant vegetative
growth characteristics of the evalu-
ated populations were recorded and
shown in Table 3 and Fig 1 and 2.
The results showed, in general, that
the examined genotypes varied in
their growth characteristics after six
cycles of individual plant selection
with selfing. Moreover, the differ-
ences between the mean values of all
the selected pure lines and those of
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the two original populations appear to
be significant, but with different de-
grees. The results regarding the over-
all performance of the plant height
trait showed a large variation in the
trait studied among the tested geno-
types. As a result, the fifteen selected
pure lines were divided into four
groups based on plant height: group I
contains three pure lines (less than 86
cm), group Il contains five pure lines
(90-110 cm), group III contains five
pure lines (111-130 cm), and group
[l contains two pure lines (above
130 cm). When comparing the geno-
types groups under study, we found
that the selected pure line L;s, which
belongs to the fourth group, had the
highest plant height (170.04 cm);
while the selected pure line L;, which
belongs to the first group, had the
shortest and significant mean value of
plant height (75.63 cm), even though
the fifteen pure lines were still sig-
nificantly shorter than the original
populations. Concerning number of
branches per plant; obvious that all
selected pure lines recorded no
branches; which considered a desir-
able effect in this study (zero-type),
compared to the original populations.
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Table 3. Mean values of plant architecture characteristics in respect to plant
height, stem diameter, and internode length, as well as nodes number to first
- flower and - pods of the fifteen okra pure lines and their two original popu-

lations.
Characters Plant height Stem di- | Internode | Nodes No. Nodes No.
ameter length to first
Genotypes (cm) (cm) (cm) flower to first pod
L, 75.63 k (I) 2.50 ¢ 2.05 ef 2.00 ¢ 3.00 de
L, 82.335(I) 3.50 c¢d 2.68 cd 3.00d 3.00 de
L; 85.431(I) 2.59¢ 3.06 ¢ 3.00d 4.00 cd
L, 98.13 h (1) 3.35d 3.03¢ 3.00d 4.00 cd
Ls 98.43 h (II) 2.83 ¢ 2.02 ef 3.00d 5.00 ¢
Ls 100.03 h (II) | 3.60 b-d 3.00 ¢ 4.00 ¢ 4.00 cd
L, 105.33 g (II) 3.53 cd 3.00 ¢ 2.00 e 2.00 ¢
Ls 107.33 g (II) 3.53cd 1.82 f 2.00 e 2.00 e
Lo 115.63 f(III) | 3.97 a-c 3.00c 2.00 e 2.00 ¢
Lo 116.33 £ (III) | 3.73 a-d 2.00 f 3.00d 3.00 de
L, 117.3 f(1I) 4.09 ab 2.03 ef 3.00d 4.00 cd
L2 126.33 ¢ (IIT) | 3.86 a-c 3.00 ¢ 4.00 ¢ 4.00 cd
L3 127.13 e (IIT) | 3.93 a-c 3.03¢ 3.00d 4.00 cd
Ly 150.21 d (I11I) 413 a 293¢ 2.00 e 4.00 cd
Lis 170.04 ¢ (II1I) 423 a 2.36 de 2.00 e 2.00 ¢
Eskandirani 179.13 b 4.13 a 5.27b 5.00 b 6.00 b
Balady 190.33 a 4.20 a 7.06 a 7.00 a 9.00 a

Values having the same alphabetical letter (s) within each column, don’t significantly differ from one another, using Duncan’s mul-
tiple range test at 0.05 level of significance.

L, to L5 mean the selected pure lines from 1 to 15
(I) mean groupl (IT) mean group 2 (III) mean group 3  (IIII) mean group 4

Figure 1: A: Phenotypic of whole plant of zero-type okra
pure line.

Figure 2: C: internode length in the original population.
D and E internode length in two selected pure lines.
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In the case of the character in-
ternode length; the mean values of all
selected pure lines were reduced sig-
nificantly (desirable effect) after the
six cycles of individual plant selec-
tion, compared to the two original
populations. The pure line Lg re-
flected the lowest mean value for the
internode length trait, which did not
differ significantly with L,, Ls, L,
L,;, and L;s. Whereas the maximum
and significant mean value of this
trait was recorded in the Balady cul-
tivar. Regarding the characteristic of
the stem diameter, the original popu-
lations recorded the highest mean
values of the character, which did not
differ significantly from seven of the
selected pure lines. Through the find-
ings on the four growth characteris-
tics; it has been observed to reflect a
new architecture compared to the
original populations and some other
commercial cultivars; where the se-
lected pure lines were distinguished
by the absence of branches, short to
medium length, and short internode
length. The combination of the above
features allows for maximum and
uniform exposure of all leaves and
other plant parts to better sunlight,
which in turn leads to higher dry mat-
ter production and a higher cropping
pattern (Ariyo, and Odulaja, 1991;
Chinatu, et al. 2014; Ogwu, et al.
2016). This new architecture also al-
lows farmers to increase the number
of plants per unit area; therefore, the
expenditure on agricultural operations
can be reduced in light of the dou-
bling of production. Likewise, the na-
ture of the plant's height, from short
to medium, allows easy harvesting of
the fruits; whereas, once the okra
plants become too tall, harvesting be-
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comes more difficult, and the plant
yields less. Also, short to medium
plants can be suitable for planting
under medium tunnels and for obtain-
ing a fresh, marketable crop in the
off-season.

Table 3 further revealed that af-
ter six selection cycles, mean values
for nodes number to first flower and
nodes number to first pod were much
lower than the initial populations. As
a result, these findings reflect the ex-
tent of early harvest in the pure lines
selected. The mean values of the two
traits studied for all the selected pure
lines ranged from (2-4) and (2-5) in
the case of nodes number to first
flower and nodes number to first pod,
respectively. As noted, these values
differed significantly from the two
base populations, where the minimum
number of nodes to first flower or
pod for six pure lines out of fifteen
was 2.00 nodes. According to the re-
sults of the aforementioned two traits;
it can be revealed that most of the se-
lected pure lines gave an earlier yield
compared to the original populations
where the Balady cultivar began to
flowering when some of the selected
pure lines began to dry up. In other
words, the selected pure lines of okra
that bear the first flower or pod on a
lower node will flower in fewer days
than those bearing the first flower or
pod on a higher node, and hence will
flower earlier. In this regard, Jagan et
al. 2013; Metwally et al. 2011; Vish-
nu Priyanka et al. 2017; Vishnu Pri-
yanka et al. 2018 recorded similar
results for nodes number to first
flower character on okra genotypes.

The yield of the plant and the
characteristics of any crop's green
pods are the final indicators of the
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experiment's success or failure. As a
result, the productivity of pods as
well as some of the most essential
okra pod properties were recorded
and presented in Table 4. Regarding
the pod characteristics, the data
showed that the L; pure line has the
longest pod length with the highest
and significant mean value (6.01 cm),
followed by the L4 (5.22 cm); while
the cultivar Eskandirani recorded the
shortest pod length as it gave the
lowest mean value (3.35 cm), pre-
ceded by the pure line L, and Lg. Re-
garding pod diameter, all the selected
pure lines showed lower mean values
(desirable trait) compared to the
original population cultivars. The se-
lected pure line L¢ has the narrowest
and lowest mean value (1.00 cm),
while the original population of the
cultivar Balady (2.02 cm) has the
greatest mean value (2.02 cm), pre-
ceded by the Eskandirani cultivar
(1.67 cm), with significant differ-
ences between them and all the se-
lected pure lines. In terms of average
pod weight, the mean values of all
genotypes were convergent; the L;
pure line produced the heaviest mean
pod weight (5.30 g), followed by the
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L, pure line (4.95 g) and the Ly pure
line (4.78 g) without significant dif-
ferences; and the pure line L,; pro-
duced the lightest pod (3.37 g).

When comparing the resident
genotypes for the characteristic pods
number per plant, obvious significant
differences appear among the mean
values for these genotypes, which
ranged from 17.01 to 45.00 pods per
plant. The pure line L;s also had the
highest number of pods per plant
(45.00), followed by the Balady cul-
tivar (41.36) and the pure line Lg
(41.45). While pure line L; repre-
sented the smallest number of pods
per plant (17.01) and was statistically
equivalent to pure line L, (20.00).
The data analysis for the two charac-
teristics pod yield per plant and pod
yield per square meter revealed a
substantial influence among the ex-
amined genotypes. The selected pure
line L;s recorded the maximum pro-
ductivity, followed by the Balady cul-
tivar, L4 and Lo, with significant dif-
ferences among them. While the low-
est and significantly pod yield per
plant and per square meter was re-
corded by the pure line L,.
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Table 4. Mean values of yield and some fruit characteristics of the fifteen okra

pure lines and their ori

inal populations.

Characters Pod di- | Average | Pods No. .Total Total yield
Pod length . yield per 2
ameter |pod weight per per m
Genotypes W em | @ | plant | PR
Ly 5.00 b-d 1.35cd 4.95 ab 17.01 h 80.151 419.181
L, 3.61 fg 1.21 c-¢ 3.51 gh 20.00 gh | 70.26] 367.49 j
L3 6.01a 1.35cd 530a 2225fg | 11733 g | 613.65¢g
L4 5.04 be 1.20c-e | 4.61b-d 24.11f | 107.61h | 562.79h
Ls 4.10 ef 1.11 de 3.80e-h | 32.10de | 120.56g | 630.56 g
Le 4.31 d-f 1.00e 3.51 gh 30.10e | 103.73h | 542.50h
L~ 4.52 c-e 1.21c-e | 4.09c-h 30.00e | 120.86g | 632.09¢g
Ls 3.71 fg 1.20 c-¢ 3.51 gh 41.45ab | 144.86¢ | 757.65¢
Lo 4.51 c-e 1.20 c-e 4.78 a-c 32.00de |148.05de | 774.33 de
Lio 4.31d-f 1.35cd 450b-e | 35.09cd | 155.46d | 813.06d
L 4.01 e-g 1.20 c-e 3.65 f-h 39.87b | 144.77e | 757.14¢
Li» 4.61 b-¢ 1.35cd 398d-h | 38.33bc |151.29de | 791.24 de
Lis 390 e-g 1.11 de 337h 39.04b 130.66 f | 683.31f
Lig 5220 1.35cd 4.14 c-g 40.00b | 165.30c | 864.54c
Lis 4.51 c-e 140 c 4.50 b-e 45.00a | 201.20a | 1052.27a
Eskandirani 335¢g 1.67Db 3.73 f-h 30.70e | 112.23 gh | 586.99 gh
Balady 4.29 d-f 2.02a 428 b-f | 41.36ab | 180.20b | 945.68Db

Values having the same alphabetical letter (s) within each column, don’t significantly differ from one
another, using Duncan’s multiple range test at 0.05 level of significance.

Except for the pure line Lis,
which gave the highest mean value,
the local cultivar “Balady” clearly
outperformed all of the selected pure
lines in terms of yield. Pure okra lines
have a low yield due to their new
branchless architecture; where this
yield is produced from just one main
stem; whereas, in the original popula-
tions, the plants have many branches,
and the crop is the sum of several
stems per plant. According to this
fact, the new pure lines should be
planted with new planting spaces, in
which the plants are closer together,
in other words, increase or double the
number of plants per square meter
and accordingly the total yield per
square meter will be doubled as well.
In general, the obtained results
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showed a clear improvement to dif-
ferent degrees in vegetative growth
characteristics, yield, and its compo-
nents, as well as pod qualities, after
six cycles of individual plant selec-
tion program.
Conclusion and recommendation
Based on the current study, es-
timates of variability parameters
(range and coefficient of variation)
showed that the two original popula-
tions under study have a large vari-
ability for many characters, which
indicates that the selection program is
the appropriate primary breeding
method for okra improvement. There-
fore, the use of individual plant selec-
tion method for six generations was
very effective in improving the yield
of okra. This selection program re-
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sulted in the emergence of new pure
lines that are architecturally distinct
from the two original populations.
The branchless plants (zero-type),
short to medium, and short inter-
nodes, as well as the low position of
the first node of flowering and pod,
were all characteristics of the new
pure lines. Accordingly, this new ar-
chitectural structure will allow for
different agricultural practices as well
as increase the plant density, which in
turn leads to a doubling of productiv-
ity.

As a result of the findings of
this study, it can be recommended
that the newly selected pure lines are
promising and should be considered
an important genetic resource, as they
will provide a great opportunity to
develop new hybrids that are suitable
for growth under local environmental
conditions and have high productiv-
ity.
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