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Abstract

Okra is a nutritious vegetable crop with numerous health benefits. The consumption
of adequate quantity and quality vegetables is vital for the proper functioning of the
human body. A general review of okra was done to increase awareness of the
cultivation and utilization of okra and undertake more research. The knowledge of
climate, soil fertility, field management, and its health benefits helps to promote okra
production and utilization. Okra is mainly cultivated in tropical and subtropical
regions, especially in warm climates with annual rainfall and mean temperatures of
900-1,000mm and 18°C-35°C, respectively. Sandy or clay loam soils with a pH from
6.0 to 6.8 are recommended for okra cultivation. Generally, okra requires
150kg/Nitrogen, 112kg/Phosphorus, and 75kg/Potassium per hectare. Moreover,
optimum growth, yield, and quality are obtained with proper plant population and
mostly it is achieved with a spacing of 50cmx40cm. Pest and diseases like okra yellow
vein mosaic virus, okra enation leaf curl virus, and fruit borers are the major
production constraints; they cause yield losses and lower quality of the produce. Okra
is nowadays known as food with healthy and medicinal benefits due to its
composition. Okra leaves, pods, and seeds are edible and they are very nutritious.
Okra leaves possess anti-inflammatory, anti-hyperglycemic, anti-hyperlipidemic, and
antioxidant properties. This paper reviews okra in general from cultivation, climate
requirements, field management practices, its health and nutritional benefits.
Knowledge of proper field practices for okra cultivation and its health benefits will
motivate farmers and actors in the agriculture and health sectors to promote okra
cultivation and its consumption.
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Introduction

Okra is one of the vegetable crops that
has gained several local names
depending on the region but it is
attributed to the English name of lady’s
finger (Ndunguru & Rajabu, 2004;
Sorapong, 2012). It belongs to the
Malvaceae family (Naveed et al., 2009).
Its immature fruit is greenish,
succulent, and edible fresh with high
nutritional contents. Okra is mainly
cultivated for its fruit pods which are
eaten-cooked in many  African
countries. It is also an essential
vegetable in other tropical regions of
the globe such as central Asia and
South America. In Africa, it is grown in
both the dry and wet cropping seasons
but attracts a bigger profit during the
dry season in Africa when the demand
is often over the limited supplies.

For okra production, fertilizer is a very
essential input. Supply of fertilizer is
indispensable to improve the soil
nutrient status and increasing crop
yield. Olaniyi et al. (2010) reported that
for better growth and development of
okra, it requires nutrients such as
nitrogen, phosphorus, potassium,
calcium, sodium and Sulphur for
fertility support and okra production.
Lack of sufficient amounts of these
nutrients lead to poor performance of
okra with growth been affected
yielding to low amount of produce
(Olaniyi et al., 2010). The use of organic
manure for okra production has helped
to improved agricultural practice in
some parts of African continent.
Organic manure helps to ameliorate the
physical condition of soil and give
adequate amount of indispensable
nutrients for the soil productivity. Okra
responds well to the dressing of organic
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and inorganic manure. A combination
of organic and inorganic fertilizers is a
good choice to improve the fruit yield
and to supply balance nutrient to okra
crop (Olaniyi et al., 2010).

Okra, even-if is a robust and resilient
vegetable crop, is sensitive to a myriad
of disease, many insect pests and
pathogens damages including
powdery mildew, damping-off, root-
knot nematodes, shoot and fruit borer,
leaf hopper, white fly, red spider mites,
mealy bug, fusarium wilt and bacterial
blight (Kedar et al.,2014; Ibok,2019).

Generally, vegetables are colorful,
vitamins, minerals and fiber rich foods.
They are vital for the proper
functioning of the human body. They
are good sources of nutrients, but also
have helpful phytochemicals and
medicinal properties. Diversities in
vegetable consumption increase the
benefits to consumers, as source a vast
and various number of nutrients and
phytochemicals. According to FAO
(2020), for good health, a person needs
to consume many varieties of
vegetables to gain  different
components in the diet. There is no
single vegetable that can provide all of
the nutrients a human body needs to be
healthy.  Insufficient intake  of
vegetables and fruits is estimated to
cause around 14% of death from gastro-
intestinal cancer worldwide, 11% of
those due to heart disease and 9% of
those caused by stroke (FAO, 2019).

Okra contains 1.9 g of protein out of 100
g of okra (Ndunguru & Rajabu, 2004). It
has carbohydrates, potassium,
enzymes, vitamins, calcium, and other
minerals which many times are not
available in the common food of people
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living in developing nations. It plays
then an important role in the human
diet (Ndunguru & Rajabu, 2004).
Consumption of young immature okra
pods is important as fresh vegetables,
and it can be consumed in different
forms, principally as fresh included in
the salad, cooked or soaked thin slices
of okra in water overnight, or for up to
24 hours for a drink once the okra has
squeezed any leftover fluid from the
pods and combine it with the infused
water (Ndunguru & Rajabu, 2004).

Okra is a major source of vitamins A, B,
C, K, and minerals, including iron and
iodine. It is an important vegetable
source of viscous fiber. Okra seeds can
be processed by drying and milling in
flour, are very rich in protein and oil,
and can improve meals (Okra leaves
are also eaten. All the 3 parts, pods,
seeds, and leaves are very rich in
nutrients and phytochemicals. For all
these contents, okra provides
important elements for health which
are often lacking in the diet in
developing countries. Besides the
nutrients, okra is known to pack
antioxidants and fibers which are
beneficial to consumer health. Okra is
biologically classified as a fruit but is
generally utilized as a vegetable in
cooking. Okra comes in two colors,
green and red. Both varieties taste the
same and red turns green when
cooked. Both varieties can be grown in
tropical and subtropical regions.
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Picture 1. Okra pods, plant and seeds
(httpsy//www.istockphoto.com/photos
/okra-plant)

This review paper aims to increase
awareness of okra cultivation and
consumption, as well as raise
biodiversity in vegetable fields and
markets, especially in Rwanda and
other tropical and sub-tropical
countries. Currently, due to climate
change and other factors, crops are
severely destroyed by pests including
the okra crop which experiences a loss
of up to 94% from white fly infestation
(Thomas, 2022). To ensure sustainable
production of okra and reduce these
losses, this review article gives detailed
information specifically on the soils,
climate, fertilization, pests and
diseases, and nutritional value of okra.
All these items are discussed here and
will help okra growers for sustainable
production and consumption of okra.

Soils and climate requirements for the
cultivation of okra

Soil requirement for okra cultivation

This plant can be cultivated on different
soil types. However, the soil should be
well-drained and fertile with enough
organic matter to provide a high yield
(Akinyele & Temikotan, 2007). It can be
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produced on soils of sandy to clay
types but because of its tap root system,
relatively light, well-drained, rich soils
are ideal. Besides, soils like friable,
loose, well-manured loam are also
desirable. A pH ranging from 6.0-6.8 is
appropriate (Chittora et al., 2017).
Nevertheless, some cultivars have
some tolerance to salts and thus also to
a larger pH range. All soils need to be
pulverized, moistened, and enriched
with organic matter before sowing

(Chittora et al., 2017).

Climate requirement for okra
cultivation

Okra is cultivated in tropical,
subtropical, and warm temperate

regions around the globe. In the tropics,
this crop is cultivated throughout the
year (NRC,2006). In the present world,
okra is the most heat and drought-
tolerant vegetable and can tolerate
heavy clay soils and intermittent
moisture but the crop is vulnerable to
frost as it may harm pods (Rawat et al.,
2020). The favorable condition is a long,
warm, and humid growing period but
it can be successfully cultivated and
well produced in hot humid regions.

Okra is sensitive to extremely low
temperatures and  frost. = The
temperature requirement for normal
growth and development is between
24°C and 28°C (Chittora et al., 2017). At
24°C the first flower bud may appear in
the third leaf axil while at 28°C it may
appear in the sixth leaf axil. This higher
position is not necessarily accompanied
by a delay in time because at higher
temperatures the plants grow faster
and the higher position is reached
earlier. For faster plant growth still,
higher temperature helps though it
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delays the fruiting. Okra crops become
taller in the rainy season than in the
warm season.

For good germination, soil temperature
in the range of 25°C to 35°C is
recommended but fast germination is
observed at 35°C (Chittora et al., 2017).
Temperature below 17°C causes a
failure in seed germination while
temperature above 42°C causes flower
buds to desiccate and yield losses in
most of the cultivars (Chittora et al.,
2017). Temperature above 26°C
promotes better growth of okra mostly
in arid and semi-arid regions when
combined  with  warm  night
temperatures (> 20°C) (Incalcaterra and
Vetrano, 2000; Tripathi et al., 2011;
Ahmad et al., 2016; Hayamanesh et al.,
2016, El-Shaieny and Bashandy, 2022).

The best reproductive phase occurs
once okra growth matches with 25-35°C
as an average day temperature while
temperature above 42°C at flowering
and pods filling stages cause injury to
reproductive organs, cause flower to
drop, inability of pollen, pod drop and
decrease a total number of seeds in
okra, growth and yield is loosen
(Incalcaterra and Vetrano, 2000;
Tripathi et al., 2011, Ahmad et al., 2016;
Hayamanesh et al., 2016, El-Shaieny
and Bashandy, 2022).

Crop coefficient values vary from the
seedling to the maturity stage, it is
lower at the seedlings and increases
with crop development, reaching the
maximum values at flowering and pod
setting stages and declining towards
maturity (Patil, 2010). Crop coefficient
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differs from one season to another due
to the difference in climate conditions
and crop growth stage. Okra crop
requires 547.4 mm as the total amount
of water during the growth but this

may fluctuate due to weather
conditions (Patil, 2010).
Management practices for the

cultivation of okra

Field management practices for Okra
cultivation

Land preparation

Proper land preparation is
recommended to make land suitable
for okra growth and development.
Land preparation is through plowing 2-
3 times at a depth of 20-25 cm and
making the soil fine by removing clods,
stubbles, and weeds, and the soil
becomes suitable for okra growth and
development (Kumar et al., 2019). A
well-rotted farm yard manure is added
to the prepared land one week before
planting/sowing. Well-rotted farm
yard manure improves okra growth,
yield, and quality parameters, and also
it gives a higher benefit-cost ratio
(Premsekhar & Rajashree, 2009). Field
leveling and division into small plots is
the final stage in land preparation. This
helps in crop management and eases
crop maintenance (Kumar et., 2019).

Okra needs nutrients to grow and to
produce yield. Generally, okra requires
soils with specific properties including;:
sandy or clay loam soils with medium
drainage (Ali et al., 2017). When grown
in heavy clay soils, proper drainage
must be applied to avoid too high soil
moisture content. Depending on the
yield target. It is recommended to use
neutral soil, not very acidic nor alkaline
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with a pH ranging from 6 to 6.5 (Ali et
al., 2017).

Okra seed sowing and germination

Selection of improved varieties and
knowledge of precise sowing time is
very crucial in okra cultivation as the
plant meets favorable environmental
conditions at all the growth stages,
growth duration is increased, and early
vegetative growth (Bake et al., 2017a).
The delay in sowing exposes okra crops
to a period of high proliferation of pests
and diseases (Reddy & Reddi, 2014).

Okra seed is characterized by a
particular kind of seed dormancy due
to seed coat structure and specifically
due to the chalazal plug (Kumar et.,
2019). This type of dormancy is called
delayed permeability. The
enhancement of germination is through
overnight soaking with water for 6-12
hours before sowing. It is advised to
start your okra cultivation with nursery
preparation but also it is possible to use
direct sowing but most of the time
direct sowing gives poor germination.
Bavistin at = 0.2% (or  other
recommended pesticide in your region)
is applied during seed soaking to
protect seeds and seedlings from soil-
borne diseases at the initial stages
(Kumar et., 2019).

Spacing and okra production

The optimum growth, maximum pod,
and seed yield is achieved by
respecting the recommended plant
spacing (Yadav et al., 2001). It is
recommended to use closer spacing (45
cm x 30 cm) in the summer period
while in the rainy season, wide spacing
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(60 cm x 45 cm) gives the best results
(Kumar et., 2019). Different studies
reported that the production of okra
with high yield with large, tender,
succulent, and vary marketable fruits
are obtained with 50 cm x 40 cm of
spacing at 2 days of harvesting interval
(Gbaraneh, 2018). Besides, it is
recommended to consider other factors
like climate, variety, and sowing date
because they influence crop spacing.

Effect of weed on okra production

The removal of weeds is very
important in okra cultivation as weeds
may harbor insects that transmit virus
diseases to the crop. The sustainability
of the rural livelihood and the
enhancement of okra yield is achieved
with three weeding before harvest
(Kugbe et al., 2019) but it is advised to
maintain a weed-free farm up to the
harvesting time. Okra yield loss of
about 54.1 to 90.6% was reported due to
weed competition. The most critical
period of crop weed competition in
okra is up to 2-6 weeks after sowing.
The use of herbicides for weed control
is advocated for weed control due to
their easy application and effectiveness
in early control of weeds (Dash et al.,

2020).
Recommended fertilizers

It is important to note that Phosphorus
helps to promote flowering and more
fruit production while among the
several roles of Nitrogen, the
promotion of more shoots needs to be
emphasized. Okra has a relatively high
nutrient demand (Katyal & Randhawa,
2020). The sources of those nutrients
include both organic and inorganic
amendments. Okra requires both
macro-nutrients and micro-nutrients.
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The macro-nutrients include Nitrogen,
Phosphorus, and Potassium while the
micro-nutrients include: Boron, Iron,
Manganese, and Zinc (Katyal &
Randhawa, 2020). The amount of
fertilizer applied shall be computed on
the basis of Okra crop needs and the
nutrients available in the soil as well as
organic matter available in the soil.
Considering the fertilizer added and
that already in the soil, the Okra crop
requires: 100kg of Nitrogen, 60 kg of
P205, and 50 kg of K20 (Narendra et
al., 2017, Katyal & Randhawa, 2020).

Depending on the soil's physical
conditions (water availability, soil
texture, etc,...), it is recommended to
split the application of fertilizers. Okra
needs 50 kg of Nitrogen per Ha, 80 kg
of P205, and 50 kg of K20 at planting
time. After 30 days from planting time,
Okra will need 50 kg per ha of
Nitrogen. This amount is added during
the earthling-up operation as a top
dressing. The types of Nitrogen
fertilizers may include Urea, Calcium
Ammonium Nitrate, and Ammonium
Sulfate. Hybrid varieties require higher
doses compared to non-hybrids.
Indeed, a dose of 150 kg of Nitrogen,
112 kg of Phosphorus (P205), and 75 kg
of Potassium (P20) are required
(Narendra et al, 2017, Katyal &
Randhawa, 2020). In this case, the Okra
crop needs 30% at planting, 40% after 4
weeks, and 30% after 7 weeks
(Narendra et al., 2017). P205 is
scheduled as follows: 50% at planting
and 50% after 4 weeks while K20 is
applied as follows: 50% at planting,
25% after 4 weeks, and 25% after 7
weeks (Narendra ef al., 2017, Katyal &
Randhawa, 2020). Splitting fertilizer
application is very important for many
reasons. Since Okra cropping shall
avoid excessive soil moisture, and this
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may be achieved by draining and using
soil with good porosity, some nutrients
may move away from the crop and get
lost or feed weeds. Fertilizer
solubilized in water used for drip
irrigation may also be a wise method to
avoid the loss of fertilizers (Narendra et
al., 2017, Katyal & Randhawa, 2020).

The crucial role played by N is that it is
the main component of amino acids.
Amino acids form proteins and
enzymes. Proteins contribute to crop
body building and enzymes catalyze
biochemical reactions within the crop.
Nitrogen also plays the role of being
part of chlorophyll, a molecule helping
the plant to absorb energy from
sunlight. Research has shown that the
production of Okra can easily increase
with soil Nitrogen increase. It has been
also shown that Nitrogen combined
with cropping spacing has improved
crop growth as well as Okra pod
production. Indeed, since Okra pods
are rich in proteins, Nitrogen is

definitely important. Additional field
investigations have demonstrated a
positive impact of Nitrogen fertilizer on
fresh yields, plant height, number of
fruits per plant, and number of leaves
(Sumona et al., 2022).

The combination of Nitrogen and
Phosphorus had no significant effect on
plant growth and/or yield (Sumona et
al., 2022). Each nutrient plays its
specific role and it is not affected by the
other. It was also found that sufficient
N applied at the right time has
influenced cell division, foliage, and
flouring  density as well as
photosynthesis processes (Sumona et
al., 2022). When some nutrients are not
sufficient in the soil, the Okra crop
shows some symptoms that can guide
the farmers to replenish the soil. Table
1 below, summarizes the different
elements needed by Okra crop, the
deficiency symptoms, and the way to
correct or control the problem

Table 1. Elements needed by Okra, their deficiency symptoms, and ways to control

the deficiency (Sumona et al., 2022)

Correction

Element Deficiency Symptoms

Nitrogen Plants are stunned. The leaves are
smaller than usual. The leaves are
yellow. The shoots are thin. The
pods are hard

Phosphor The leaves are dark green. Plants

us are stunned.

Potassiu ~ The number of leaves is low. The

m margins of the leaves are brownish

yellow, brown or scorched. Burning
of scorched leaves. Decreases plant
growth. The old leaves turn yellow
and marginal chlorosis is present.

Use the maximum amount of nitrogen fertilizer.
A soil test can determine fertilizer dosage. In the
absence of soil testing. 40 - 150 kg N / hectare can
be applied. Spray three or four foliar sprays with
1% urea solution at 10-day intervals. Six foliar
sprays with 2% urea solution at seven days
starting from 20 days after sowing.

Maximum use of phosphorus fertilizer. A soil test
can determine dosage. In the absence of soil
testing. 8-75 kg P205 /hectare can be applied.

Maximum use of potassium fertilizer. The soil
test can determine dosage. 20 to 75 kg of potash
per hectare can be used without soil testing.
Foliar spray of KCl by 1%
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Table 2. Micro-Elements needed by Okra, their deficiency symptoms and ways to
control the deficiency (Sumona et al., 2022)

Element

Deficiency Symptoms

Correction

Boron

Iron

Mangane
se

Zinc

Okra leaves become distorted and brittle.
They are small in size and have irregular
pod growth. Pods are like small stumps.
They do not last long but stay connected for
a long time. The leaves begin to fall off.
Plant growth stops. Distortion of new
leaves (in severe cases, the growing point
dies) and the appearance of a wide yellow
border on the margins of old leaves.
Stagnant growth and thick yellow long
lines formed in the skin markings.

Decreased plant growth; Chlorosis occurs
in young leaves.

Symptoms-Manganese deficient plants
have medium to upper leaf veins that
appear green against a faint light green to
the yellow blade.

Marked depression in leaf production and
leaf size occurs within three weeks, and leaf
mottling develops after two weeks. The
diameter of the stem was reduced.

Foliar spray of 0.2% borax at
clear intervals. Applying 10 kg
borax per hectare on previously
deficient land will prevent boron
deficiency.

Foliar spray of FeSO4 by 0.5%

Spray the foliage with MnSO4 by

0.1% (100 g / 100 L water) on
plants.

Foliar spray of ZnSO4 0.5% or
soil application of 10kg ZnSO4 /
hectare.

Major insect pest and diseases of okra

Okra is subjected to damage by
different viruses, nematodes, insects,
and fungi although there is large
variance in their degree of infestation.
Some of the reported insects are jassids
white flies, aphids, ants, shoot and fruit
borer, etc. Okra is also subjected to the
damage of many diseases causing
pathogens affecting leaves, flowers and
fruits.

Insect-pests

Jassids/Leaf hopper
biguttula biguttula)

(Amrasca

Okra leaf hopper is a dangerous insect
pest damaging the okra crop
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(Uthamsamy & Balasubramanian,
1978, Meena et al., 2010, Prithiva et al.,
2019). Cloudy weather is a favorable
condition that increases the population
and builds up of leaf hoppers. Both
nymph and adult affect the ventral leaf
surface by sucking the sap and injecting
toxic saliva into the tissues of the plant.
The symptom characterization of
leathopper injury is phytotoxemia
(hopper burn) due to the desapping of
leaves by nymphs and adults (Hooda et
al., 1997). There is observation of plant
stunting and inability to set flowers and
fruits.

Shoot and fruit borer

Shoot and fruit borer (Earias vittella, E.
Insulana is highly distributed during
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high temperatures and remains active
throughout the year. In the rainy
season, there is less damage. It infects
okra during the fruiting stage where
larvae bore into the fruits and
contaminate the fruit with excreta.
Okra shoot and fruit borer (OSFB)
infestations typically accounted for a
48.97% loss in the okra pod yield. The
OSFB larvae cause damage in the
vegetative and reproductive phases of
the okra. Larvae also bore into the
flower buds and fruits in the
reproductive stage, and feed on
internal tissues. Therefore, the infested
flower buds drop off, and infested
fruits become deformed in shape,
which lowers their market value. OSFB
alone causes a damage of between
5233% and 70.75%. Alternative
approaches are paramount to avoid
dependence on chemical insecticides.
Botanical insecticides are an alternative
promising approach that only damages

target insects without harming
beneficial natural enemies and
establish food and healthy

environments (Choudhury et al., 2021).
Shoot and fruit borer (Earias vittella) is
reported to be among the major pests in
okra cultivation by causing direct
injury to tender shoots and fruits
(Sultane et al., 2017). That pest causes
about 69% losses in marketable yield as
reported by Jayanth et al., 2021. The
borer larvae cause injury in two ways.
Firstly, larvae bore into growing shoots
and move down by creating tunnels
inside. Therefore, the shoots droop
downward or dry up. Secondly, the
larvae make the pod to be unfit for
human consumption by entering the
inside of the pod and making holes
(ayanth et al., 2021).
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Diseases
Yellow Vein Mosaic

This is a viral disease that is most
important and destructive in okra
cultivation. It infects okra at all growth
stages, cause a high decline in growth
and yield. The white fly is the major
transmitter of yellow vein mosaic. Okra
shows these damaging signs whenever
attacked by this disease: chlorosis, the
entire network of veins in the leaf bland
become yellow (Uppal et al., 1940).
Small leaves, stunted growth, veinlets
become yellow, and fruits distorted
(Venkataravanappa et al., 2012a). There
is a restriction of flowering and fruit
setting on the infected plant; once
formed are smaller and harder. Okra
yield losses are from 50 to 94% if the
incidence of the Yellow Vein Mosaic is
100% (Fajinmi & Fajinmi, 2010).

Okra Yellow Vein Mosaic is the most
serious disease of okra and is
transmitted by white flies (Bemisia
tabaci Gen.). Infection rate may reach
up to 100% but in the field, yield loss
ranges between 50% and 94%
depending on the stage of crop growth.
If infection occurs in the first 20 days
after germination, the growth of plants
stops, few leaves and fruits are formed
and yield loss reaches up to 94%. As a
plant’s age increases the rate of yield
loss decreases due to pathogens. Plants
of 50 and 65 days old suffer a loss of 84
and 49%, respectively (Muhammad et
al., 2012).

Okra Enation Leaf Curl Disease

It is a virus disease characterized by the
leaf curling, thickening of the vein, and
area of the leaf surface is reduced
(Singh, 1996). Yield losses of 80-90% are
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known in severe infestation (Singh,
1996).

In case there is an attack of this disease,
the following can be helpful: Spray
alpha-cypermethrin at 7.5ml/15L of
water. A pyrethroid. IRAC code: 3A.
WHO Class II (Moderately hazardous).
REL: 24 hrs. PHI:14. Apply three times
at 7-14 days intervals depending on
vector situation. Alternate with other
chemical group insecticides after three
applications. Spray lambda-
cyhalothrin at 50ml/15L of water. A
pyrethroid. IRAC code: 3A. WHO Class
IT (Moderately hazardous). REI: 24 hrs.
PHI:14 days. Apply three times at
intervals of 7-14 days. Spray the field
with imidacloprid at 5-7ml/15L of
water. Systemic neonicotinoid
insecticide. IRAC code: 4A.WHO Class
II (Moderately hazardous). REI: 24 hrs.
PHI:7-14 days. Apply three times at
intervals of 7-14 days depending on the
vector population (Moses et al., 2016).

Okra leaf curl disease:

It is caused by the Okra leaf curl virus
that infects all stages of the plant from
the vegetative stage up to the
harvesting stage and is transmitted by
whitefly. Okra leaf curl disease is a
serious disease in okra crops affecting
okra  production  (Fauquet &
Thouvenel, 1987, N'Guessan et al., 1992,
Swanson & Harrison, 1993, Bigarré
et al., 2001). It was recently reported to
be associated in Africa with a complex
of begomoviruses: Cotton leaf curl Gezira
virus (CLCuGV) (Idris &Brown, 2002,
Shih etal., 2009), Okra yellow crinkle
virus (OYCrV)  (Shih  etal, 2007)
and Hollyhock leaf crumple
virus (HoLCrV) (Bigarré etal.,, 2001,
Idris etal., 2002) and DNA beta
satellites (Idris et al., 2002, Kon et al.,
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2009). In Africa and generally on the
globe, begomo viruses are the major
constraint to vegetable production.

Okra shows these damaging signs
whenever attacked by this disease:
severe stunting, failure to produce
normal pods, senescence of premature
leaves, leaf curl, and small vein
thickening followed by veinal necrosis.
At severe infestation, the margins of the
affected leaf turn inwards, and leaves
turn downwards, vein yellowish is
developed on the lower surface
(Gamal, 2003).

In case of attack, the following direct
control can be done: Rogue-infected
plants at very low disease incidence
and destroy by burning or burying;
Place yellow sticky traps at different
locations in the field to attract white
flies; Spray with 5 tablespoons of
dishwashing soap in 20 liters of water
at 7-14 days intervals; Spray neem seed
water extract (5% concentration, w/v)
to control vectors just after their
appearance (second and third sprays
must be applied at 14 days interval
(Moses et al., 2016).

Harvesting time

The first harvest starts after 40-45 days
after transplanting in most varieties but
this period can be prolonged
depending on cultivated variety. Fruit
picking is on alternate days or at
intervals of 2-3 days (Talukder et al.,
2003, Vikash et al., 2019). The fruits of
most okra varieties become fibrous
after 10-12 days of flowering, therefore
early picking is recommended. The
summer crop is with a lower yield than
the rainy crop (Vikash et al., 2019).

Post-harvest handling: like other
vegetable crops, the harvested okra
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fruits are taken to the cooling room to
maintain fruit quality. Pod sorting is
done based on size and then packed.
The preservation of colour, texture, or
weight is with storage conditions of 7-
10°C temperature and 90-95% Relative
Humidity for 7-10 days (Vikash et al.,
2019).

Nutrition and health benefits of Okra
(Abelmoschus esculentus) vegetable
Nutritional value of Okra

Okra is a diet food. According to
Gemede et al. (2015), okra crops, leaves,
pods, and seeds are edible and are all
very nutritious. Different nutrients in
different okra parts and their
concentrations have been shown in
different literature. From the same
author, okra leaves, per 100g edible
parts, 4.40g are proteins, 0.60g are fat,
2.10g are fibers, 532mg are Ca, 70mg are
P, 0.70mg are Fe, 59 mg are ascorbic
acid, 385 ug are B-carotene, 0.25mg are
thiamin, 2.80mg are riboflavin and
0.20mg are niacin (Gemede et al., 2015).

According to Agbo et al., (2008), from
100g of okra young immature pods,
0.2g is fat, 1.70g are fibers, 84g is Ca,
0.04mg is thiamin, 0.60mg is niacin and
47mg are ascorbic acid while okra seeds
contain 20% to 40% of oil depending on
the extraction method. About 47.4% of
the oil consists of linoleic acid, a
polyunsaturated and essential fatty
acid for humans. Seven-day-old fresh
okra pods are the most concentrated in
nutrients (Agbo et al., 2008).

Okra pods nutrients content per 100 g
edible portion is water (88.6 gr), energy
(144.00 kJ / 36 kcal), protein (2.10 gr),
carbohydrate (8.20 gr), fat (0.20 gr),
fiber (1.70 gr), Ca (84.00 mg), P (90.00
mg), Fe (1.20 mg), p carotene (185.00

81

pg), riboflavin (0.08mg), thiamin (0.04
mg), niacin (0.60 mg), ascorbic acid
(47.00 mg) (Kahlon et al., 2007, Saifullah
& Rabbani, 2009;). The presence of Fe,
Zn, Mn and Ni also has been reported
by Kendall and Jenkins (2004).
Differences may be to different soils
and varieties, and this increase our
curiosity to know which are nutritional
values of okra parts on our soils and
varieties.

The seed contains proteins, balanced in
lysine and tryptophan amino acids,
which are missing in cereals and
pulses. Mature okra seeds are good
sources of protein that could be as high
as poultry eggs and soybean (Akintoye
et al., 2011). It is seen that okra seeds-
based food can complete cereal-based
food for an adequate equilibrated diet
in proteins. The increase of protein, ash,
carbohydrates, mucilage, N, P, K, Ca
and Mg contents of okra fruits are due
to different organic manure sources
and NPK fertilizer (Adekiya et al., 2020)
while protein content is significantly
increased in late planting. Also, ash and
mucilage content increased under mild
drought conditions (Keyvan Rad et al.,
2022).

Health Benefits of Okra

Okra is known to have health benefits
including anti-diabetic, anti-cancer and
anti-inflammatory properties. Phenolic
compounds are known to have
antioxidants, anti-inflammatory, anti-
cancer activities (Woumbo et al, 2022).
Okra pods and seeds are rich in
phenolic compounds like quercetin
derivative, catechin oligomers and
hydroxycinnamic derivative. Okra,
especially fresh pods, in addition to
phenolic, are rich in vitamin C (ascorbic
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acid) and vitamin A (Beta carotene)
which are antioxidants, also protective
of cancer (Woumbo et al, 2022).

The fiber diet is advisable for diabetic,
high pressure and heart attack
problems by its ability to reduce
absorption of sugars and preventing
hyperglycemia and decreasing
cholesterol level. Okra products are
rich in insoluble fibers and viscous
fibers able to reduce sugar and
cholesterol level in blood (Dubey &
Mishra, 2017). For Okra minerals,
vitamins, fiber and phenolic content, it
is food to incorporate in human diet to
control non communicable diseases
such as high pressure, heart and cancer
disorders.

Conclusion

Okra as a tropical and subtropical crop
is drought-resistant, thus does well
under drought conditions. However,
its soil needs to be pulverized,
moistened and enriched with organic
matter before sowing. It is prone to
extremely low temperature and frost.
The crop should be sown during the
start of the rain, otherwise delay in
sowing expose okra crop to the period
of high proliferation of pests and
diseases.

It is recommended to use a closer
spacing in summer and wider spacing
in rainy season for best results. This
crop requires a combination of organic
and inorganic fertilizer nutrient
sources to achieve proper growth and
higher yields. Okra starts being
harvested at a month and half with a
continuous  harvesting. Okra is
sensitive to pest and diseases, not
withstanding, high moisture content,
salinity, and the yellow vein mosaic
virus disease are the major factors
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damaging it. These conditions
especially the latter one reduce okra
productivity up to around 94 percent
depending on the time of infestation
after emergence. Very limited success
has been achieved by application of
neem oil, use of chemicals such as
Imidacloprid and rocket), which also
are not permanent to avoid pesticide
resistance build-up of some insects
where some resistant cultivars become
susceptible with time.

However, this vegetable crop contains
vitamin C, fibre, vitamin B¢ and
antioxidants. The edible fruit is
valuable for very good supplement of
vitamins, proteins and minerals in food
of people from the developing nations,
where they depend on cereal crops,
which are lacking them. Okra has a big
number of potentials for improving
livelihoods in urban and rural regions
and it is also considered as the
powerhouse of precious nutrients that
is low in calories and is free from fats.
Okra fruit also gives important
antioxidant properties, mostly due to
their high content in Vit. C, flavonoids,
and carotenoids as well as therapeutic
properties against hyperlipidemia,
diabetes, ulcers, microbes and
neurodegenerative diseases.
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