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Abstract:

An experiment was conducted at Research and Demonstration Farm of Agricultural Science
Department, Federal College of Education, Pankshin located in the Northern Guinea Savanna Agro-ecological Zone
of Nigeria to investigate defoliation effects on morphological characters and yield attributes of okra (Abelmoschus
esculentus) carried out during 2015 and 2016 dry season. The experiment comprised five levels of defoliation viz:
0% (control), 30%, 60%, 90%, and 100%. The experiment was laid out in identical Randomized Complete Block
Design (RCBD) with six replications. Results revealed that defoliation had significant effect on the studied crop
characters and yield. Most of the parameters like plant height, stem girth; number of leaves, leaf area, and yield
parameters decreases which are a function of increasing defoliation levels intensity. Defoliation at 0% and 30% were
tolerable for okra plant growth and development, while at 90% and 100% was detrimental to plant growth and yield.
Hence, defoliation at 30% is recommended to meet farmers’ pod and leaf requirement.
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1. Introduction
Okra (Abelmoschus esculentus (L.) Moech) is a popular vegetable which originated from the hot
climates of Africa. It is an annual pod bearing plant of tropical and subtropical region eaten as a vegetable,
the only member of the Mallow family, Malvaceae to be used in this way. The pod which is typically
ridged, or almost round contains many small seeds and a gummy substance which gives it a special
character [1, 2].
Okra is a fast growing annual vegetable, widely consumed in Africa. It is a leading fruit in the
Nigerian market [3]. Fresh okra fruit contain 2.1g protein, 0.2g fat, 8g carbohydrate, 36g calories, 1.7g
fibre, 175.2mg minerals, 232.7mg vitamins and 88ml of water per 100g of edible portion. It is also a chief
vegetable crop grown for its immature pods that can be consumed as a fried or boil vegetable or may be
added to salads, soups and stews [4]. Okra is a good source of vitamins A, B and C; Calcium and Iron[2].
The okra plant required warm temperature and is unable to withstand low temperatures for long or
tolerate any treat of frost. The total area and production under okra is reported to be 1148.0 thousand
hectare and 7896.3 thousand tons [2]. The yield of okra could reach as high as 30tha-1, but, in most of the
developing countries it is very low (1.77ha-1) as compared to the yield of other agriculturally developed
countries of the world.
According to many researchers, defoliation in plants may have varied effects to their growth and
performance, depending on the stages of plants; the types, sites, sizes and the time of defoliation
performed in plants. The more number of leaves being defoliated in okra, the earlier the plants to produce
flowers, the shorter the plant become and more pest resistant, though yields and its components showed
no significant differences regardless of defoliation intensities and organic fertilization [2, 5].
Okra, like any member of the Malvaceae family is highly susceptible to foliar destruction by insect
pests such as Helicoverpa armigera; Cosmophila flava and Pectinophora gosspyiella. These insects eat up
the foliage and cause leaf marginal and laminar skeletonization. The resulting leaf perforations are often
extensive because the peasant farmers lack the insecticides to control these insects. Thus, this study aimed
to investigate whether artificial defoliation at 30, 60 and 90 days after sowing per plant have significant
effects on the growth and yield of okra during the various periods of the growth of the plant.
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2. Materials and Methods
The trial was conducted in the dry season of 2015 and repeated in 2016 dry season at the Research
and Demonstration Farm of Agricultural Science Department of the Federal College of Education,
Pankshin located in the Northern Guinea Savanna agro ecological zone of Nigeria. Identical Randomized
Complete Block Design (RCBD) with split plot replicated six times was carried out at the research farm.
Two seeds of okra (Lady finger) obtained from the Plateau Agricultural Development Programme
(PADP), Jos were sown at the depth of 3cm using dibbling method which was later thinned to 1 plant per
stand at 2 weeks after crop emergence. The main plant treatment consisted of 5 levels of defoliation (T1,
T2, T3, T4 and T5 respectively). Significantly 0%, 30%, 60%, 90%, and 100%.
Routine cultural practices such as weeding at 2 weeks interval by hand picking the weeds; and
regular soil pulverization to enhance water infiltration and aeration were sustained throughout the
experimental period. Compound fertilizer in the ratio 20:10:10 was applied at the rate of 200kg N/ha;
100kgP/ha and 100kg K/ha applied as a single dose two weeks after sowing (2WAS). During defoliation,
the leaf blade was carefully severed with a surgical blade at the point of attachment to the petiole. The
apex was left intake to enhance the survival of the plants.

2.1. Data Collection
Plants height was determined using a meter rule from the base of the plant to the terminal growing
point while stem girth was taken 2cm away from the base of the main plant was measured monthly using
a Varner calipers [6]. Number of leaves per plant and leaf Area (cm2) was counted and recorded at 30, 60
and 90 days after sowing respectively. The leaf area was measured using Leaf Product Method (Leaf area
= Leaf length (cm) x Leaf breadth (cm) x 0.75). The total number of pods produced per plant was
recorded as summation of all harvests. Green pods were harvested weekly when the tips could easily be
broken between fingers before lignification. The harvested pods were then weighed; pod length was
measured from the base to the tip of each harvested pod diameter at the widest point. The growth and
yield characteristics collected were subjected to Analysis of Variance (ANOVA) to determine artificial
defoliation effects on okra. Significantly, different means at 5% (P≤0.05) were separated using the Fisher
Least Significant Difference (LSD).

3. Results and Discussion
3.1. Morphological Characters
Plant Height: The effect of defoliation in relation to plant height was statistically significant at
P≤0.05 in okra (Table 1). Plant height was the highest at 0% level of defoliation: 23.50cm, 39.23cm and
81.97cm at 30DAS, 60DAS and 90DAS respectively. The lowest values were observed at 100%
defoliation: 8.62cm, 12.17cm and 24.85cm at 30DAS, 60DAS and 90DAS respectively with that of
previous workers [1, 7, 8] who had earlier observed that plant height decreased significantly with
increasing degree of defoliation. These however, differed with the findings of Politud [2] in his studies
who reported that regardless of defoliation intensities; the height of okra was not affected, alleging that
growth and development of okra plants is controlled by its genetic make-up.
Table 1. Effect of Defoliation on Okra Plant Height (cm)
Height (cm)
Treatments (%)
30 DAS Plant
60 DAS
0
23.50a
39.23a
b
30
14.95
29.55b
c
60
12.73
19.50c
d
90
9.15
20.08c
d
100
8.62
12.17d
LSD
0.9354
1.102
Source: Field Survey 2015/2016 Dry Seasons

90 DAS
81.97a
72.20b
42.38c
42.72c
24.85d
0.5000

Mean Followed by unlike letter(s) within the same parameter are significantly different at 5% level
of probability.
Treatments (%)
0

Table 2. Effect of Defoliation on Okra Stem Girth (cm)
Okra stem Girth
30 DAS
60 DAS
1.05a
1.42a

90 DAS
1.87a

2

Noble International Journal of Social Sciences Research
30
0.62c
60
0.73b
90
0.40e
100
0.50d
LSD
1.083
Source: Field Survey 2015/2016 Dry Seasons

1.07ab
0.80b
0.65c
0.48d
0.925

1.68b
1.38c
1.83a
0.70d
0.956

Stem Girth: The result of the effect of defoliation on okra stem girth is presented in Table 2. From
the result on table 2 below, defoliation reduced the stem diameter; followed the same trend as in plant
height, showing significant (P≤0.05) reduction as defoliation level increases (within the same
developmental phase and across the studied period). Previous workers [7, 9] reported that defoliation
negatively influenced stem diameter.
Table 3. Effect of Defoliation on Number of Leaves
Leaf number
Treatments (%)
30 DAS
60 DAS
0
8.17a
8.33a
b
30
6.00
8.33a
c
60
4.50
7.17b
d
90
2.17
5.67d
d
100
2.17
6.16c
LSD
0.871
1.147
Source: Field Survey 2015/2016 Dry Seasons
Table 4. Effects of Defoliation on Okra yield parameters.
Leaf area (cm2)
Treatments (%)
30 DAS
60 DAS
a
0
844.02
3811.17a
b
30
449.90
2245.00b
c
60
381.58
1860.50c
d
100
366.97
872.83d
LSD
1.581
0.707
Source: Field Survey 2015/2016 Dry Seasons

90 DAS
5.83b
6.50a
5.17b
4.00c
2.83d
1.489

90 DAS
3328.72a
2747.12b
2818.60b
1769.38c
0.707

Number of Leaves and Leave Area: Analyzed data on table 3 indicated that defoliation had
significant (P≤0.05) effect on number of leaves at the various periods. Number of leaves was highest at
0% level of defoliation having 8.17 with the lowest being observed at 90 and 100 percent defoliation with
2.17 each at 30DAS. Table 4 showed that defoliation has a significant (P≤0.05) effect on Leaf area with
the highest being recorded during the first, second and third defoliation (844.02cm2; 3811.17cm2 and
3328.72cm2) respectively at 0% defoliation. The lowest was observed at 100% defoliation (366.97cm2;
872.83cm2 and 1769.38cm2) respectively. This is similar to the findings of Ibrahim, et al. [7] whose
reports showed that increasing intensify of defoliation, leads to a corresponding decrease in the number of
leaves. Umashankara [10] in his experiment with fodder maize also observed that defoliation significantly
reduced the number of leaves at 90DAS.
Table 5. Effects of Defoliation on Okra yield parameters.
Okra yield parameters
Treatments (%)
No. of Pods
Pod diameter (cm)
Pod length (cm)
a
a
0
6.83
0.65
4.75c
b
b
30
5.50
0.53
4.87c
c
c
60
3.50
0.25
4.12ab
b
b
90
5.50
0.53
3.65b
d
b
100
0.33
0.563
0.58c
LSD
1.208
1.031
1.177
Source: Field Survey 2015/2016 Dry Seasons

Pod weight(a)
18.85a
14.37b
7.32d
11.80c
0.43e
0.4714
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3.2. Yield Parameters
Results on table 5 show that defoliation has significant (P≤0.05) effect on number of pods, pod
diameter, pod length and pod weight. The number of pod was highest at 0% level of defoliation (6.83),
while the lowest was at 100% level of defoliation with 0.33. Pod diameter was also highest at 0% level of
defoliation (0.65cm) and 0.02cm respectively. Pod length was highest at 30% (4.87cm) and lowest at
100% (0.58cm) levels of defoliations respectively. The pod weight was highest at 0% (18.85g) with the
lowest pod weight at 100% level of defoliation (0.43g). These results collaborated with those of previous
workers [3, 9](Adeniyi & Ayandiyi, 2011; Omale, 2015) who had earlier reported that fruit yields of okra
plants defoliated at the early fruiting stage were most adversely affected while those that defoliated at
early vegetative stage were least affected.

4. Conclusion
The findings from this study revealed that artificial defoliation of okra affects the vegetative and
developmental characters, yield and yield parameters of field okra. The low performance at 90% and
100% levels of defoliation signify it as detrimental. However, defoliation at 60% has an average effect,
thereby at levels lower than this say, 30% will be tolerable and less detrimental. We thereby recommend
that farmers can remove foliage (okra plant) for other uses not exceedingly 30% level of defoliation.
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