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Abstract:

The study was designed to investigate the effect of different levels of N.P.K fertilizer on six cultivars of
Okra (Abelmoschus esculentus).Data collected at different sampling periods included plant height, total
leaf area, number of pods and fresh weight of pods. The application of N.P.K 20:10:10 at 250kg/ha level
was significantly different from others in growth and yield parameters. The 250 kg/ha level had the
highest mean values, followed by 150 kg/ha. In terms of both fresh pod weight and quantity of pods,
cultivar LD-88 was more successful. There were certain situations where other cultivars excelled. The
application of 250kg/ha level of N.P.K.20:10:10 fertilizer is appropriate in attaining high pod yield in
Asaba and Cultivar LD-88 showed the best performance in Asaba soil.
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INTRODUCTION

Okra (Abelmoschus esculentus L Moench) a tall herb cultivated for its edible and immature pods belongs
to the family Malvaceae. Okra is among the numerous vegetable crops largely grown in Nigeria (Anon,
1989). Okra is one of the most important commercial and prominent vegetables grown and used
extensively for soup in Nigeria (Anon, 1989). It is a fruit vegetable of national importance and is
produced and consumed in all the ecological zones of Nigeria (Dinakin et al 1990, Agbogidi and Nweke,
2005).

Okra is a vegetable valued for many of its properties. The fruits are used in making soup, salad and for
flavouring when dried and powdered. The tender fruits contain minerals especially calcium, magnesium,
iron and phosphorus, protein, vitamin A and C including riboflavin as well as high mucilage (Ndaeyo et
al, 2005). The pods help to neutralize acid substances which cause indigestion of meat and other food.
Okra is used as medicine to treat ulcer.

In spite of the increasing relevance of okra in Nigeria, its volume of production is still very low and the
fruit yield in the tropics is reported to be low with values ranging between 0.24-1.5 tonnes per hectare
(Akoroda, 1986). This could be attributed to declining soil fertility/poor fertilization, inadequate cultural
practices and non-utilization of improved cultivars (Dinakin et al 1990). Ojeniyi (2000) observed that
constant cropping causes the physical, chemical, and biological characteristics of the tropics' accessible
soils to rapidly deteriorate.

Thus, the objective of this study is to determine the effect of different levels of N. P. K. (20:10:10)
fertilizer on the growth and yield of six okra cultivars in Asaba and to identify the highest yielding
cultivar of okra among the six cultivars.
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MATERIALS AND METHODS

Site Description:The study was carried out in the Experimental Farm of Department of Agronomy, Delta
State University, Asaba Campus from May to August, 2007. Asaba is located at latitude 06°14'N and
longitude 06°49'E of the equator. Asaba stands in the tropical rainforest zone, with rainy seasons
spanning from April to October. The distribution of rainfall is bimodal, peaking in July and September
and having a low precipitation phase in August.

The annual rainfall ranges from 1500mm to 2000mm. The mean temperature is 23.8°C with 39.3°C as
maximum and relative humidity is between 70-80% while the mean sunshine stands at 4.8bars (Delta
State University Meteorological office, Asaba, 2017).

Pre-planting soil analysis: Surface soils (0-15cm) were sampled with a tubular sampling auger. The
analysis was carried out at the Soil Science laboratory, University of Nigeria, Nsukka, Enugu State, to
determine the soil physical and chemical properties. Seeds of five early maturing cultivars of
Abelmoschus esculentus (L) Moench were obtained from the Federal University of Agriculture, Umudike
and the local variety was obtained from Agricultural Development Project Office Ibusa.

Design for a research experiment: Six okra cultivars and four NPK (20: 10: 10) fertilizer levels were set
up in split plot design in a randomized full block field configuration. The main plots consisted of various
fertilizer levels, and the subplots included six distinct okra cultivars (LD — 88, V-35, NHAe — 47.4, V-
104, TAE - 38, lady finger).

Each plot used measured 2.4m x 3.0m with 0.5m spacing between plots and 1m between each block.
Seventy-Two sub-plots and eighteen main plots were used on the whole while a total land area of
740.48m? was used. Main plot-levels of N.P.K fertilizer (20: 10: 10) kg/ha ((0, 150 i.e. (30kgN,
15kgP20s and 15kgK20), 250 i.e. (50kgN, 25kgP:0s and 25kgK:0), 350 i.e. (70kgN, 35kgP20s and
35kgK:0)).The field was cleared and ploughed using local implements (matchet and hoe). Three seeds of
Abelmoschus esculentus were planted per hole at a spacing of 40cm x 60cm, at a depth of 2cm and later
thinned to one plant per stand. The site has a total of two thousand, one hundred and sixty
stands.Fertilizer of 20: 10: 10 N.P.K at different rates (0, 150, 250 and 350kg/ha) were incorporated to the
soil at planting. The plots were weeded three times manually during the experiment. The plants were
sprayed with Cypermethrim 10% E. C. (5mls in 10 liters of water) to check the incidence of pest, starting
from two weeks after seedling emergence.

Data Collection: For the purpose of data collection, three plants were randomly selected from middle
rows in each plot and tagged for sampling at various intervals of growth and development.

Growth characters were recorded at 2, 4, 6, 8, 10 and 12 weeks after planting (WAP). Leaf area per plant
was calculated by Y=115X-1050 (Asif, 1977),

Where;Y=Leaf area (cm?), X=Length of median lobe (cm?)

Constants =115 and 1050.The yield parameters were also measured. The number of pods harvested was
obtained by counting the number of pods on the selected stands and the pods were harvested at five days
interval until fruiting terminated. The pods were harvested by snapping them off the stem while their tips
are still tender and break with a snap before the seeds are half grown. The fresh weight (kg) of pods per
hectare were taken on weighing scale after each harvest. Data collected were subjected to analysis of
variance using (SAS, 2010) and the means were separated using Duncan Multiple Range Test at 5% level
of probability.
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RESULTS AND DISCUSSION

Physico-chemical characteristics and properties of the soil sample of the experimental site.

The result of physico-chemical properties of the soil sample of the experimental site before planting is
shown in Table 1. The result showed that the soil of the study area was predominately sandy loam in
texture. The soil used for the study was of good drainage and well aerated. The soil of the area was
slightly acidic with a pH value of 6.4. The organic matter content was low 1.22gkg™ The low organic
matter content could be attributed to high temperature that is prevalent in the area which results in rapid
mineralization of organic matter in the soil. The total N was quite low 0.06gkg™. This could be attributed
to low organic matter content which contribute 75% of total organic nitrogen (Amalu, et al 2001). The
available phosphorus was moderate 14.9mgkg™ and most of the exchangeable cations were low especially
K* (0.08cmol kg-1), Ca?* (1. 6 cmol kg -1), Mg?* (0.8cmol kg™) and Sodium was moderate with the value
of 0.51cmol kg* (Table 1). The pre-planting soil analysis showed that apart from phosphorus, the soil is
low in nutrient status and therefore not adequate for okra growth and yield.

Table 1: Physico-chemical characteristic and properties of the soil sample of the experimental site.

Soil parameter Values Obtained
pH (Hz0) 6.40
Particles size

Clay (%) 11.00

Sand (%) 79.00

Silt (%) 10.00
Total N (gkg™?) 0.06
Organic matter (gkg™) 1.22
Phosphorus (mgkg™) 14.90
Potassium (cmol kgt) 0.08
Calcium (cmol kgt) 1.60
Magnesium (cmol kg™?) 0.80
Sodium (cmol kgt) 0.51
Exchangeable H* 1.00
Exchangeable AP trace
ECEC (cmolkg™) 3.99
Textural class sandy loam

Effect of different N.P.K fertilizer levels and varieties on plant height (cm) of okra.

The effect of N.P.K fertilizer and varieties on plant height of okra at different sampling periods are
presented in Table 2. The result indicated that there were progressive increases in plant height of okra
with the age of the plants across cultivars within treatment. There were significant differences (P<0.05)
among the different levels of N.P.K at different sampling periods. The highest plant height of 113.68cm
was recorded at 12WAP for plants that were fertilized at a level of 250 kg/ha, while the plants on the
control plots had the lowest value of 58.30cm (Table 2).

The result of the varietals differences observed on plant height also showed that there were significant
differences among the cultivars in plant height across the weeks. Lady Finger showed superiority over
other cultivars in plant height at 12WAP with the value of 122.92cm. This superiority in height was
followed by TAE-38 with the value of 102.22cm (Table 2)

The interactive effect of N.P.K. Okra cultivars and fertilizer varied significantly (P<0.05) over the various
sampling intervals, with the exception of 12WAP. The interaction of N.P.K fertilizer at 250kg/ha level
cultivar Lady Finger gave the highest height of 133.67cm at 12WAP (Table 2). The order of best
performance at 12WAP was 250>150>350>0kg/ha (Table 2).
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Table 2. Interaction effect of different N. P. K. fertilizer levels and varieties on plant height (cm) of
okra

Fert. (kg) NPK Varieties Weeks After Planting
2 4 6 8 10 12

0 NHAe-47.4 2.98 5.00 18.58 32.33 40.22 66.60
LD-88 2.90 5.13 9.22 31.72 24.20 51.20
V.35 2.70 4.64 13.57 38.55 37.45 50.50
V.104 2.16 4,98 14.08 42.38 33.67 75.14
TAE-38 3.45 4.38 15.52 20.00 31.61 42.33
Lady finger 4.32 8.13 24.94 30.33 54.42 64.00
Mean 3.08 5,51 15.99 32.55 36.93 58.30

150 NHAe-47.4 4.27 5.02 14.26 36.00 76.22 94.78
LD-88 5.23 6.55 14.15 36.47 81.44 92.33
V.35 5.50 9.15 17.27 36.15 45.89 55.44
V.104 5.05 8.22 14.62 28.30 80.22 110.11
TAE-38 4,12 5.55 17.01 48.70 109.00 133.44
Lady finger 7.00 8.22 21.23 49.65 112.22  172.67
Mean 5.14 7.12 16.43 39.21 84.17 109.79

250 NHAe-47.4 5.13 6.33 16.50 38.33 88.44 115.89
LD-88 6.28 7.33 20.89 42.33 85.56 85.84
V.35 6.55 7.81 17.55 30.11 94.11 112.55
V.104 6.16 7.16 19.33 41.22 57.56 95.22
TAE-38 5.24 6.16 20.33 48.50 111.22 129.67
Lady finger 7.13 10.66 36.55 72.89 95.36 133.67
Mean 6.08 7.57 21.86 45.56 88.70 113.68

350 NHAe-47.4 3.16 5.16 15.00 35.88 60.67 120.67
LD-88 3.70 4.73 13.32 21.21 44.00 82.45
V.35 2.88 4.05 22.66 28.67 42.17 84.11
V.104 2.29 4.39 19.46 30.61 69.97 93.00
TAE-38 3.60 4.77 13.00 30.89 34.44 102.22
Lady finger 6.45 8.22 17.00 50.83 54.78 125.11
Mean 3.61 5.22 17.07 33.00 51.93 101.25
Fertilizer XX XX ns XX XX XX
Varieties XX XX XX XX X Xx
Fertilizer x Varities XX X XX XX XX Ns

Where xx = (P<0.01), x = (P<0.05) and ns = Not significant

Effect of different N.P.K fertilizer levels and variety on total leaf area (cm?) of okra.

The response of total leaf area of okra to different level of N.P.K fertilizer and varieties is presented in Table 3. The
results indicated that there were consistent increases in total leaf area from 2WAP to 8WAP, after which there was a
decline across the treatments. There were significant differences (P<0.05) across the treatment (Table 6). The plants
that received 250kg/ha level of N.P.K fertilizer had the highest total leaf area. The highest total leaf area of
812.40cm? was recorded at 12WAP for plants in plots with 250kg/ha fertilizer level. This was followed by the plots
with 150kg/ha level of fertilizer with the value of 644.30cm? total leaf area while the plants in the control plots had
the least total leaf area with the value of 363.18cm? at 12WAP (Table 3).

The result of varietal differences observed on total leaf area across sampling period showed that there were no
significant difference (P<0.05) across the cultivars except on 2WAP and 4WAP. At 12WAP, there was not a
significant difference observed between any of the cultivars; however, cultivars TAE-38 and V.104 exhibited the
largest total leaf area, measuring 695.19cm2 and 611.46cm2, respectively. According to the findings, cultivars'
highest growth in terms of total leaf area occurred at 8WAP (Table 3). At BWAP, the cultivar TAE-38 exhibited the
maximum total leaf area, measuring 1,362.18cm”2.

This was followed by cultivar Lady Finger with the value of 1,290.55cm?. There was progressive increase in total
leaf area among the cultivars until LOWAP where there was a decline in all the cultivars (Table 3).
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At 2WAP and 6WAP, as well as at 4 and 12 weeks after planting, there was a modest significant interaction between
the N.P.K. fertilizer amount and variety on total leaf area (Table 3).
Table 3.Interaction effect of different N.P.K fertilizer levels and varieties on the total leaf area of okra.

Fert. (kg) NPK Varieties Weeks After Planting
2 4 6 8 10 12

0 NHAe-47.4 10.75 44.79 359.20 675.10 235.98 213.39
LD-88 165.20 212.00 263.30 828.60 208.52 402.41
V.35 10.54 290.23  431.60 559.00 179.35 468.49
V.104 19.64 86.68 425.70 971.10 194.71 644.46
TAE-38 90.50 74.66 504.40 677.60 221.47 454,52
Lady finger 140.94 24549  437.50 449.20 256.80 0.00
Mean 47.81 158.90 403.63 673.40 215.52 363.18

150 NHAe-47.4 10.55 118.65  457.65 1,400.70  903.80 857.50
LD-88 19.00 225.22  480.04 1,727.30 968.70 1,261.60
V.35 10.54 269.60  585.69 1,707.40 1,509.10 670.70
V.104 20.78 241.83  832.63 879.70 1,166.80 728.90
TAE-38 91.42 171.52 270.44 1,430.00 1,352.00 758.40
Lady finger 110.58 138.58 197.74 1,140.90 663.70 0.00
Mean 44.09 177.65 470.70 1,381.01 1,094.04 644.34

250 NHAe-47.4 20.73 23543  610.77 1,41490 798.40 553.00
LD-88 35.50 208.52  870.30 1,814.60 1,121.20 535.80
V.35 27.06 179.35 711.00 1,512.70 1,143.20 517.50
V.104 35.94 194.71  740.08 1,890.40 1,360.00 820.60
TAE-38 132.42 231.47 685.50 1,670.50 980.90 881.30
Lady finger 165.58 255.95 1,002.20 2,159.10 1,816.60 1,566.40
Mean 68.77 217.70  770.70 1,743.60 1,203.30 812.47

350 NHAe-47.4 10.30 15.74 666.301 294.70 507.00 562.60
LD-88 9.00 9.06 316.20 719.70 557.30 577.20
V.35 10.46 12.06 328.30 713.70 638.20 325.50
V.104 20.54 33.74 359.40 962.00 856.70 251.80
TAE-38 45.32 111.38  552.30 1,383.90 617.90 686.00
Lady finger 63.00 155.16  731.30 1,699.20 515.70 844.00
Mean 24.38 56.23 492.30 1,128.90 615.55 541.20
Fertilizer XX XX ns XX XX XX
Varieties XX XX ns ns XX ns
Fertilizer x Varieties XX X XX ns ns X

Where xx= (P<0.01), x= (P<0.05) and ns= Not significant.

Effect of different N.P.K fertilizer levels and varieties on number of pods of okra.

Table 4 displays the outcome of the relationship between NPK fertilizer amounts and types and the
guantity of harvested okra pods at various sample intervals. According to the data, there was a significant
difference (P<0.05) in the age of the plant across all treatments. Plants in the 250 kg/ha fertilizer level
plots had the most pods of any treatment, followed by the 150 kg/ha fertilizer level plots. The control
plots as usual had the lowest number of pods (Table 4).

Table 10 indicated that there were also significant differences (P<0.05) in the number of pods harvested
among the six cultivars. The cultivars LD-88 and NHAe-47.4 were significantly different from other
cultivars at 122WAP with the values of 4.52 and 2.77 respectively.

There was significant interaction between N.P.K fertilizer and varieties of okra on number of pods. The
cultivar LD-88 performed better than other cultivars at all the levels of interaction with the values of 5.33,
10.55, 11.11 and 8.45 at 0,150,250 and 350kg/ha respectively (Table 4). The trend of performance among
the cultivars was LD-88 > NHAe-47.4 > TAE-38 > V-104 > V-35 >Lady Finger while the trend of
performance for treatment is 250 > 150 > 350 > Okg/ha.
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Table 4. Interaction effect of different N.P.K fertilizer levels and varieties on the number of pods of
okra.

N. P. K. Fert (kg) Fresh pod
Varieties Weight
0 NHAe-47.4 5.13
LD-88 5.33
V.35 4.22
V.104 4.38
TAE-38 6.35
Lady finger 0.00
Mean 3.79
150 NHAe-47.4 10.27
LD-88 10.55
V.35 8.07
V.104 6.81
TAE-38 7.77
Lady finger 1.66
Mean 7.52
250 NHAe-47.4 10.54
LD-88 11.11
V.35 4.99
V.104 8.44
TAE-38 8.88
Lady finger 2.66
Mean 7.52
350 NHAe-47.4 6.66
LD-88 8.45
V.35 5.45
V.104 6.43
TAE-38 7.43
Lady finger 3.99
Mean 6.40
Fertilizer XX
Varieties ns
Fertilizer x varieties X(P<0.05)

Effect of different N. P.K. fertilizer levels and varieties on marketable yield of okra pod (kg)

The result of the effect of different N.P.K. fertilizer levels and varieties on fresh weight of pods (kg) of
okra is presented in Table 5. The results demonstrated that, as plants aged, there was a progressive rise in
the marketable yield of okra pods across treatments (Table 5). The data also showed that okra plants that
received 250kg/ha level of fertilizer had the highest fresh pod weight of 0.07kg at 14WAP while the
control plots had the least value of 0.03kg/ha at the same period.

Table 13 indicated that there were significant differences (P<0.05) in marketable yield of okra pod among
the okra cultivars. The highest values of 0.09kg and 0.07kg were recorded for LD-88 and NHAe-47.4 at
14WAP. The cultivar LD-88 showed superiority over other cultivars with the value of 0.09kg and this
superiority was followed by NHAe-47.4. The cultivar Lady Finger had the least value for fresh weight of
pod at the different sampling periods (Table 14). The interactions between types and NPK fertilizer on the
fresh weight (kg) of pods were statistically significant at P<0.05. The interaction between cultivar LD-88
and NPK fertilizer at a rate of 250 kg/ha produced the maximum fresh weight of pods, 0.25 kg (Table 5).
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Table 5. Interaction effect of different N.P.K fertilizer levels and varieties on the marketable yield
(kg) of pods of okra.

N. P. K. Fert (kg) Fresh pod
Varieties Weight
0 NHAe-47.4 0.09
LD-88 0.08
V.35 0.06
V.104 0.09
TAE-38 0.05
Lady finger 0.01
Mean 0.06
150 NHAe-47.4 0.19
LD-88 0.24
V.35 0.16
V.104 0.09
TAE-38 0.15
Lady finger 0.03
Mean 0.14
250 NHAe-47.4 0.21
LD-88 0.25
V.35 0.09
V.104 0.19
TAE-38 0.21
Lady finger 0.05
Mean 0.17
350 NHAe-47.4 0.16
LD-88 0.19
V.35 0.12
V.104 0.12
TAE-38 0.16
Lady finger 0.04
Mean 0.13
Fertilizer XX
Varieties ns
Fertilizer x varieties X(P<0.05)

The findings from the study clearly showed gradual increase in the growth parameters from 2WAP to
12WAP. There were increases in plant height with plant age across cultivars of okra with increase in
N.P.K. rate. This was in line with the findings of Majambu et al. (1986) and Saijan et al. (2002), who
reported that genetic factors improved growth parameters such plant height, leaf area, and pod output.
The cultivars differ significantly from one another in plant height. At maturity, plant height was highest
with lady finger at 250kg/ha level of fertilizer, this was followed by TAE-38 at the same level while
cultivar V.35 had the least height.

Observations showed that plants in the plot with 250kg/ha level of N.P.K fertilizer performed better than
others in plant height and total leaf area. This is in line with the findings of Babatola and Olaniyi (1997),
who found that applying 250 kg/ha of NPK 20:10:10 fertilizer was beneficial in promoting improved okra
growth performance. The results are also in line with the Federal Fertilizer Department's 2002 study,
which suggested applying 250 kg/ha of N.P.K. (20: 10: 10) to improve okra's performance.
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Significant difference in growth characteristics were observed among some okra cultivars. Cultivars LD —
88 and V.35 were significantly better than others because they are average in height; while cultivars lady
finger and TAE 38 were too tall as a result were difficult to harvest and this also affected their yield. They
expended all their nutrients and energy for growth in height than pod formation.

Plants in the plot with 250kg/ha level of fertilizer performed better in total leaf area. This finding was in
line with the view of Tindall (1983), Uwuigbe (2023) and Uwuigbe and Enujeke (2022) who reported that
plants that received higher rate of inorganic fertilizer had higher yield. Cultivar TAE 38 performed better
in total leaf area at 8 and 12WAP. Though there were no significant differences across the weeks except
at Okg/ha and 350kg/ha, it showed superiority over other cultivars. This finding was consistent with the
work of Ibrahim et al (2000) who reported that differences in growth indices of crops is normally
attributed to their genetic make up and the work of Emebiri et al (1992) who reported cultivar differences
among okra in terms of growth. The result clearly indicated significant differences in some of the yield
parameters recorded across the treatments and cultivars used in the study.

Across the treatment, it was observed that plants in the plot with 250kg/ha level of N.P.K had the highest
number of pods while the one with Okg/ha level of fertilizer had the least number. The finding was
consistent with the works of Philips (1997) who recommended the use of compound fertilizer (20: 10: 10)
at the rate of 250kg/ha worked into the soil is adequate for good yields where environmental factors such
as weed, water and disease control are adequate but disagrees with the findings of Olarewaju and
Showemimo (2003) who reported that number of fruits and fruit yield increased as the nitrogen and
phosphorus fertilizer levels increased.

The result from across the cultivars showed that the six cultivars differed significantly from one another
on the fresh number of pods. Cultivar LD — 88 recorded the highest number of pods across the treatment
at all the N. P. K. fertilizer levels and this was followed by cultivar NHAe — 47.4. This varietal difference
observed was in harmony with the work of Odeleye and Odeleye (2001) who reported that differences in
the yield of crops may be attributed to the cultivar grown and genetic make up.

The result of fresh weight of pod across treatment showed significant differences. The plants that had
250kg/ha N.P.K. fertilizer had the highest mean value of 0.17kg per plant for fresh weight of pods
whereas the lowest was recorded for those plants without N.P.K. The result showed that in across
treatment, there was gradual increase in fresh weight of pods. This finding is in consonance with the
works of Somkuwar et al (1997) and Uwuigbe and Oroka (2021) who reported that number of fresh pod
and fresh pod weight increased with the application of mix fertilizer (N.P.K fertilizer) and P fertilizer.

On the varietal difference, the result showed that LD — 88 had the highest fresh weight of pod followed by
NHAe — 47.4 and TAE 38 while lady finger had the lowest fresh weight of pod. There were varietal
differences in the cultivars, although the same type of fertilizer was applied at the same time and at the
same rate. This finding corroborates the work of Akinfosoye et al (1997) who reported that differential in
yield of crops has been attributed to the cultivars grown and genetic make up. On the interaction between
fertilizer and okra cultivars, the result showed that there was significant difference (P<0.05) between the
N. P. K. fertilizer and okra cultivars on both number of pods and fresh pod weight.

The interaction of 250kg/ha x LD-88 produced the highest values for number of pods and fresh weight of
pods, whereas the interaction of 250kg/ha x Lady finger and TAE 38 gave the highest values for plant
height and total leaf area. This showed that the response of okra plant to fertilizer application is dependent
on the cultivar used.
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