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ABSTRACT

An experiment conducted to know the effect of nitrogen and DAP on growth and yield of okra
cultivars. It laid down in (SRCD), with three replications. The treatments are control Co, two
levels of nitrogen and DAP referred to as; N1, N2, D1, and Dy, it is equal to 0, 36, 72, 72, 144 g
plot?, respectively, and cultivars of Bassnty, Jamoia, Khartomia. The results revealed that
treatments significantly affected all parameters except yield per plant and hectare. Higher
nitrogen gave the heaviest fresh and dry weight, while control gave higher dry matter. The
greatest number of pods per plant recorded by the higher dose of DAP. Bassanty significantly
increased vegetative and productive parameters and slightly pod yield per plant. Bassanty
received the higher dose of DAP significantly increased growth, while Jamoia with lower
dose of nitrogen increased yield components. This result concludes that the attributes of okra
influenced by both treatments.
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1. INTRODUCTION

Okra Abelmoschus esculantus L. Moench. is one of the most important vegetables belong the
family Malvaceae, which is approximately contains forty to fifty genus and about one
thousand types [1]. The fresh fruits of okra are important as human food because of its taste,
flavor and nutritional values. It is rich in vitamin A, B, C and minerals viz. calcium,
phosphorous and iron [2]. It plays an important role in the meet the demand of the countries
when vegetables are scanty in the market [3]. The geographical area of Sudan and Ethiopia is
the origin of this crop, now a day, it’s distributed to Africa, Middle East, India, Europe and
America [4]. Okra is more consume as fresh pods, canned as well as dry powdery matter,
especially in the rural [5]. In Sudan the growing season (March — June) can be devoted mainly
for fresh production due to the high returns obtained during this period (early season) and to
avoid rain damage of mature pods [6]. There are various ways for improving yield of Okra but
the best way is to provide the appropriate amount of fertilizers and to select high yielding
cultivars [7; 8]. The growth of the okra related to the application of fertilizers with nitrogen
being the most prominent, due to the direct relationship of photosynthesis and vegetative
growth of the plant [9]. Okra is a most important vegetable in Sudan, it is primarily grown for
pods that are widely consumed in a civilian and rural as a fresh or dry powder. Despite, the
highest consumption of Okra fruits, which lead to grow in a wide specialized farm under
irrigation and in a rainy zone, but it lacks their orientation in the national agricultural scheme,
which reflected on a fewer research information. The information of Okra plantation based
mainly on-recorded data of the other field crops of the same family such as cotton. This study
aimed to evaluate the effect of the nitrogen and DAP fertilizers on vegetative and reproductive

growth of different Okra cultivars under the climate and soil of the New Halfa scheme.

2. MATERIALS AND METHODS

An experiment was carried out at 1t March 2021, in the demonstration land of the Faculty of
Agriculture and Natural Resources, University of Kassala, Sudan (Long. 35° — 36" E, Lat.
15°- 18'N and 450 m above sea level). The experiment applied in Split Randomized Block

Design (SRBD), replicated three times. The experimental unit is two and three meters in
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dimensions and two plants per hole, (25x33cm interval) were planted. The treatments
consisted of five fertilizer doses: control and two levels of nitrogen and Di-ammonium
Phosphates DAP referred to as; Co, N1, N2, D1, D2, it equal to 0, 60, 120, 120, 240 Kg plot™
respectively, used as main plot and three cultivars of okra Bassnty, Jamoia, Khartomia
referred to as; Ba, Ja, Kh respectively, used as sub plot. Both fertilizers applied as one dose,
DAP at the time of planting, while nitrogen after twenty-one days from sowing. The data on
vegetative growth of plant fresh and dry weight and plant dry matter, after forty days from
sowing, and reproductive growth of number of pods per plant and pod yield plant and per
hectare was recorded. The data was statistically analyzed using computer software program

(MSTAT-C) and the means separated using the Least Significant Difference (LSD) at P< 0.05.

3. RESULTS

3. 1. Effect of nitrogen and dap fertilizers and okra cultivars on plant fresh and dry
weight and plant dry matter

The fresh and dry weight of the plant, in addition to the dry matter is considerably affected by
fertilizer, cultivar and their interaction, Table 1. The highest plant fresh and dry weight given
by the higher dose of nitrogen, contrary lower dose of nitrogen presented smallest plant fresh
weight and dry weight (in addition to control). The dry matter increased by the plant that
received no fertilizer, followed by the lower dose of DAP, and decreased with the increase of
both fertilizers. Bassanty cultivar significance is endowed by a greatest fresh weight, dry
weight and dry matter compared with Jamoaaia cultivar, Moreover, it increases positively
plant fresh weight, slightly plant dry weight and significant plant dry matter compared with
Khartoumia cultivar. Bassantiy cultivar received the highest amount of DAP fertilizer
significantly produced heavy fresh and dry weight in addition to the dry matter, moreover
Jamaaoia cultivar, received a few amounts of nitrogen produced feathery fresh and dry weight,
and lower plant dry matter with higher doses of DAP fertilizer.

3. 2. Effect of nitrogen and dap fertilizers and okra cultivars on number of pods per
plant, pod yield per plant and yield ton per hectare

The total number of pods per plant was significantly affecting by applying various doses of
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fertilizer. The maximum and minimum number of pods per plant recorded by the higher and
lower dose of DAP fertilizer respectively, while pod yield per plant and per hectare were not
affected. Cultivars had a significant impact on pod counts per plant, pod yield per hectare and
vice versa with pod yield per plant. Bassanty and Jamoia cultivars yielded the highest number
of pods per plant compared with Khartoumia cultivar which record decreased. There was
significant difference due to the interaction between fertilizer and cultivar. Jamoia cultivar
with a lower dose of nitrogen noticed a superior yield component compared with both
cultivars, followed by Bassanty cultivar received lower doses of DAP whereas statistically
similar, while lower doses of nitrogen negatively decreased the yield components of

Khartoumia cultivar (Table 2).
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Table 1. Effect of nitrogen and dap fertilizers and okra cultivars on plant fresh and dry weight and plant dry matter

Plant Fresh Weight (g) Plant Dry Weight (g) Plant dry matter (%)

Ba Ja Kh Means Ba Ja Kh Means Ba Ja Kh Means

Co 106.7  90.83  98.33 98.61 12.00 9.67  9.50 10.39 8.582 7.447 7.405 7.811

N1 83.33  78.67  78.67 80.22 11.67 9.00 11.42 10.69 7.673 6.785 6.321 6.926

N2 103.7 109.3 108.33 107.1 15.00 1433 14.67 14.67 7.913 6.720 6.190 6.941

D 105.3  85.33 104.7 98.44 14.33 12.42  15.67 14.14 8.056 6.507 7.953 7.505

D2 116.3 85.67 102.3 101.4 17.00 12.00 14.00 14.33 8.287 5.895 7.008 7.063

Means

.1031 89.97 98.47 14.00 11.48 13.05 8.102 6.671 6.975
Cv% 13.64 14.65 9.78
LSD C10.1 F13.0 CF226 Cl1l43 F18 CF3.21 C0540 FO0.697 CF1.21
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Table 2. Effect of nitrogen and dap fertilizers and okra cultivars on number of pods per plant, pod yield per plant and per hectare of okra plant.

No. of Pods Per Plant Pods Yield Per Plant (g) Pod Yield Per Hectare (Kg/ha)
Ba Ja Kh Means Ba Ja Kh Means Ba Ja Kh Means
Co 10.73 11.87 10.40 11.00 63.40 68.37 62.40 64.72 2.54 2.74 250 2.59
N1 11.40 13.47 7.400 10.76 64.87 76.80 34.67 58.78 .260 3.19 1.39 2.39
N> 11.03 11.53  11.07 11.21 62.40 53.67 59.13 58.40 250 2.15 2.37 2.34
D1 12.80 10.07 8.533 10.47 75.80 53.87 51.40 60.36 3.03 2.16 2.06 2.41
D2 11.60 11.20 12.80 11.87 69.60 48.87 64.00 60.82 2.78 1.96 2.44 2.39
Means 11.51 11.63 10.04 67.21 60.13 54.32 2.69 2.44 2.15 2.59
Cv% 10.12 10.15 12.39
LSD C085 F1.10 CF1l191 C6.12 F7.89 CF13.7 C023 F 0.295 CFO0.51
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4. DISCUSSION

The availability of nitrogen and phosphorus in both higher doses provide the plants by the
adequate amount of their nutrient needs, leading to the dramatic increase in plant fresh and
feasible in dry weight and that reflect in a lower plant dry matter which is being higher in the
control treatment. This result is confirmed by the finding of reference [10] they found that the
higher dose of nitrogen gave the greatest dry weights of the plant, while the plants grown
without nitrogen decreased plant dry weight. The cultivar Bassantiy have a highly response
better to the higher dose of DAP compared with both cultivars, it presented the heaviest shoot
fresh and dry weight and dry matter of plants, this in agree of the findings of [11] they
concluded that Maize variety Jalal performed better as compared to Azam. ). The increase in
the number of pods per plant due to the higher dose of both DAP and nitrogen, may be due to
the adequate balance between nitrogen and Phosphates that hold by higher doses of DAP or
due to the quite enough of a nitrogen hold by urea . The authers [12] found that the
applications of nitrogen in a proper amount recorded higher yield attributes of the number of
pods per plant. Jana [13] noticed a significant difference in the number of fruits per plant for
levels of nitrogen. The researchers [14] examined different doses of phosphorus, mentioned a
contrary result. They found that the application of phosphorus had no significant effect on
number of pods per plant, while pods weight were significantly affected, being maximum at
the highest level and minimum at the lowest one. This may return to the differences of the
environmental conditions, the individual use of nitrogen-free phosphorus or to the different of
the cultivar. [15] revealed that nitrogen and phosphorus had a highly significant effect on
pod number per plant. The highest total fruit yield was recorded from treatment combination
of nitrogen and phosphorus. Genetic variability of cultivars leads to variation in the pod yield
per plant (slightly), number of pods per plant and pod yield per hectare produced, this result
supported by the result of [16-19].

5. CONCLUSION

From the results of this investigation, it can be concluded that growth and yield of okra
strongly influenced by the cultivars and both fertilizer dose and type. The higher values of
vegetative growth distributed between fertilizer treatments, while the lower values presented
by the lower dose of nitrogen, furthermore fertilizer had no effect on yield parameters except
number of pods per plant. Bassanty cultivar had a strongest vegetative growth, which
reflected in a best yield component. Higher dose of DAP increased vegetative attributes of

Bassanty cultivar, while lower doses of nitrogen increased yield components.

Journal of Fundamental and Applied Sciences is licensed under a Creative Commons Attribution-NonCommercial 4.0
International License. Libraries Resource Directory. We are listed under Research Associations category.



http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
http://www.alibrarydirectory.com/
http://www.alibrarydirectory.com/Libraries/_Research_Libraries/Research__Associations/30910.html

A. M. Hussein J Fundam Appl Sci. 2023, 15(2), 138-146 145

5. ACKNOWLEDGEMENTS
| reveal the immense pleasure of expressing heartfelt and deepest sense for everyone help in all

phases of the experiment and preparation of this work.

6. REFERENCES

[1] Mossa. A. J, Hejazy, H. H, Abdellfatah, M. A, Hilme, E. M. S, Drys, M. M. Principles of
practices for planting vegetables. Egyptian Library, 2002, pp. 96.

[2] Thakur, M.R. and Arora, S.K. “Okra In: Bose, T.K. and Som, N.G. (Eds.) Vegetable
crops in India”. Nayaprakash Pub. Calcutta. 1986. pp. 606-618.

[3] Ahmed, K.U. Pal-Phul O Shak-Shabji. (In Bengali) 5th ed. Mrs Mumtaj Kamal. Mirpur,
Dhaka, Bangladesh, 1995, pp: 400.

[4] Hassan, A. A. Vegetable crops production. Cairo, Egypt, Pp 331, 1 *' addition, ISBN:
977- 258- 012- 8. Arapic Press, 1991.

[5] Chopra, R. N. Nayar, S. L. and Chopra, I. C. Glossary of Indian Medicinal Plants,
Council of Scientific and Industrial Research, New Delhi. India. 1986, pp. 201.

[6] Elhag, A. Z. and Ahmed, A. A. Effect of Cultivar and Sowing Date on Okra
(Abelmoschus Esculentus L. Moench.) Seed Yield. Universal Journal of Applied Science.
2014 2(3): pp. 64-67. DOI: 10.13189/ujas.2014.020302

[7] Masarirambi, M. T., M. B. Mbokazi, P. K. Wahome and T. O. Oseni. Effects of kraal
manure application rates on growth and yield of wild okra (Corchorus olitorius L.) in a
sub-tropical environment. Asian Journal of Agricultural Sciences. 2012, 4 (1): pp, 89-95.

[8] Ginindza, T. K., M. T. Masarirambi, P. K. Wahome and T. O. Oseni. Effects of different
concentrations of NPK fertilizers on growth and development of wild okra (Corchorus
olitorius). Agric. Biol. J. N. Am., 2015, 6 (3): pp74-80.

[9] Valdilene C. M., Irais D. P., Aline T. T,, Jodo V., G. C, Kassio, A. S. S., lldon R. N.
Increase okra production with the addition of nitrogen. 2020, 31(1):105-115. Eneroabril,
-ISSN 2215-3608, doi:10.15517/am.v31i1.36866.

[10] Hussein, A., Benmoussa, M and. Abbad, M. Effect of population density and dose of
nitrogen and potassium fertilizers on performance of green bean (phaseolus vulgaris). Journal
of Fundamental and Applied Sciences, 2018, 10(1), pp 46- 58. ISSN 1112-9867. doi:
http://dx.doi.org/10.4314/jfas.v10il.4.

[11] Kamran A, Ayub K, Farah N, Muhammad I, Imran A, Faroog A. and Wisal A. The Impact



http://dx.doi.org/10.4314/jfas.v10i1.4

A. M. Hussein J Fundam Appl Sci. 2023, 15(2), 138-146 146

of Different P Fertilizer Sources on Growth, Yield and Yield Component of Maize Varieties.
Agriculural Research and Technology, 2018, 13(3). ISSN: 2471-6774 DOI:
10.19080/ARTOAJ.2018.13.555881

[12] Navdeep s., brar, a. and Daljeet, s. Impact of nitrogen and spacing on the growth and
yield of okra [Abelmoschus esculentus (L.) Moench]. MATEC Web of Conferences 57, 04001,
2016. DOI: 10.1051/matecconf/20165704001. ICAET .

[13] Jana, J.C. Guha, S. and Chatterjee, R. Effect of planting geometry and nitrogen levels on
crop growth, fruit yield and quality in okra grown during early winter in terai zone of West
Bengal J. Hortl. Sci. 2010, 5(1): 30-33.

[14] Muhammad A, Muhammad A. A, and Ahmed A. Effect of Phosphorus and Planting
Density on Seed Production in Okra (Abelmoschus esculentus L. Moench). International
Journal Of Agriculture & Biology. 2001. 1560-8530/2001/03—4-380-383.

[15] Shambel A., Asfaw D, and Tesfaye A. Effects of Nitrogen and Phosphorus Fertilizer
Rates on Growth, Yield and Yield Components of Okra (Abelmoschus Esculentus (L.)
Monech) Under Rain fed Condition in Metekel Zone, Northwestern Ethiopia. Journal of
Biology, Agriculture and Healthcare. ISSN 2224-3208. 2020, 10(11).

[16] Harishchand R., mohd, M. and Singh, p. k. Effect of spacing and cultivars on growth and
yield of okra [Abelmoschus esculentus (L.) Moench]. The asian Journal of Horticulture. 2013,
8(2); pp. 507-511.

[17] Prosanta, K. D., Golam R, M. d. and Ferdous, M. Effect of variety and planting date on the
growth and yield of Okra. International Journal of Biosciences. ISSN: 2220-6655 (Print)
2222-5234. , 2013, 3(9), pp. 123-131

[18] Guedir I, Guediri C, Smara O, Lanez T. Total phenolic contents and determination of
Antioxidant activity by DPPH, FRAP, and cyclic voltammetry of the fruit of Solanum nigrum
(Black nightshade) growing in the south of Algeria, Asian Journal of Research in Chemistry.
2021, 14(1):1-9, doi: 10.5958/0974-4150.2021.00008.0

[19] Lanez T, Ben Haoua K. The effect of soxhlet and ultrasonic-assisted extraction on

antioxidant components and antioxidant properties of selected south algerian red potatoes
cultivars. Scientific Study & Research - Chemistry & Chemical Engineering, Biotechnology,
Food Industry. 2017, 18(4), 435-448.


http://dx.doi.org/10.5958/0974-4150.2021.00008.0

