
Response of Organic Fertilizer on Different Varieties of Okra for Growth and Yield Traits


ABSTRACT

Okra is generally a self-pollinating crop belonging to the family Malvaceae.  The increasing global demand for okra necessitates improved cultivation practices to enhance yield, quality and sustainability that can actually sustain the teeming, growing populace. This study was carried out on the “Evaluation of different organic fertiliser sources on agronomic growth performance and yield in okra varieties Abelmoschus esculentus (L) Moench. The study aimed to determine the effect of moringa leaf extract, cow dung, bio-fertiliser and the combined organic fertilisers on agronomic growth performance and yield of okra varieties. The fifteen okra varieties utilised for this study were obtained from the okra germplasm collection at the National Centre for Genetic Resources and Biotechnology (NACGRAB), Department of Plant Genetic Resources, Ibadan, Oyo State, Nigeria. The experiment was a pot experiment whereby the okra varieties were subjected to 5 treatments, which comprise Treatment 1 (Control), Treatment 2 (Moringa leaf extract), Treatment 3 (Cow dung), Treatment 4 (Bio-fertiliser) and Treatment 5 (Combined fertiliser application). The experiment was carried out at the Teaching and Research Farm, Obakekere, Federal University of Technology, Akure. Data were collected on twelve agronomic characters. The application of combined fertiliser was found to greatly influence the rate of growth and yield of the okra varieties, followed by application of bio-fertiliser, followed by application of moringa leaf extract and application of cow dung for all the characters studied. Varieties NGB00466, NGB00380, NGB00322, NGB00305, NGB00342 and NGB00323 were found to be outstanding in terms of number of fruits, total fruit yield and individual fruit weight, irrespective of the type of fertiliser applied. Variety NGB00380 recorded the highest number of fruits. The study shows that the use of organic fertilizer in crop production is desirable as it has a variable impact on the growth and yield of okra and also improve soil organic status, it is also inexpensive, environmentally safe and will not in any way has adverse effect on human health due to the fact that there is no likelihood of any residual property of the organic fertilizer in the crop being used for the production. It can also be shown clearly that the unnecessary additional cost incurred in the cost of the production of okra because of spending on inorganic fertiliser can be eliminated or avoided by solely utilising organic manure from plant and animal sources for okra production.
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INTRODUCTION
Okra (Abelmoschus esculentus L. Moench) is an important annual vegetable crop widely cultivated in tropical and subtropical regions due to its high nutritional value (Elkhalifa et al., 2021). Okra is generally a self-pollinating crop belonging to the family Malvaceae (Patil et al., 2015). Okra is rich in dietary fibre, minerals (Sodium, Calcium, Magnesium, Sodium, Potassium, Zinc, and Iron), vitamins (A, B, C and K) and antioxidants that help combat oxidative stress (Das et al., 2019). The increasing global demand for okra necessitates improved cultivation practices to enhance yield, quality and sustainability that can actually sustain the teeming, growing populace (Tyagi and Khire, 2018). 
It is an important vegetable crop occupying a land area of 277,000 hectares with a production of 731,000 metric tonnes worldwide and productivity of 2.63 t /ha-1 in Nigeria (Oni et al., 2023). The production of okra in Nigeria has increased due to its high nutritional value, as it provides important sources of protein, vitamin A and C, carbohydrates, calcium, potassium, magnesium, and other minerals, which are often lacking in people’s diets. Its medicinal abilities can be seen in the treatment of peptic ulcers and its use as a source of plasma replacement in body fluids (Onyeneke et al., 2023; Fogawat et al., 2024).
One critical aspect influencing okra productivity is soil fertility management, which directly affects plant growth, fruit development and the overall yield (Adekiya et al., 2019). Many agricultural soils suffer from nutrient depletion due to continuous cropping and poor management practices (Aleminew and Alemayehu, 2020).  Hence, there is a need for fertilisation since it plays a vital role in optimising the growth and yield of okra by supplying essential nutrients that may be deficient in the soil (Sharma et al., 2023). Sole reliance on synthetic fertilisers has raised concerns due to soil degradation, environmental pollution and high costs associated with the procurement (Sabry, 2015). While synthetic fertilisers provide immediate nutrient availability, their long-term use can lead to soil acidification, nutrient imbalance and environmental risks (Pahalviet al., 2021). The high cost and environmental impact of synthetic fertilisers necessitate the exploration of cost-effective and eco-friendly alternatives (Tyagi et al., 2022). As a result of this, there is growing interest in eco-friendly alternatives such as organic fertilisers, biofertilizers and plant-based extracts (Priya et al., 2023). 
In recent years, special attention has been paid to evaluating the effects of organic fertilisers on plant growth. Organic fertilisers contain molecules capable of stimulating plant defence responses to stress and accumulating compounds such as phenols, anthocyanins, flavonoids, and phytoalexins (Prisa & Testa, 2022). 
Organic and biofertilizers have been found to enhance soil health, microbial activity and nutrient recycling, contributing greatly to sustainable agricultural practices and also supporting organic farming initiatives (Akanmu et al., 2023). The use of organic fertilisers such as cow dung and moringa leaf extract has been reported to improve soil structure, water retention and nutrient availability (Mokgophiet al., 2020). Hence, this research is embarked upon to: (i.) determine the effect of the different sources of organic fertiliser on the agronomic growth rate and performance of 15 okra varieties;(ii) to determine the effect of the different sources of organic fertiliser on the yield of 15 okra varieties. 
MATERIALS AND METHODS
The experimental materials for this project consist of fifteen (15) varieties of Okra, Abelmoschus esculentus (L) Moench. The okra varieties were obtained from the germplasm bank of the National Center for Genetic Resources and Biotechnology (NACGRAB), Department of Plant Genetic Resources, Ibadan, Oyo – State, Nigeria. The names of the okra varieties are: NGB 00245, NGB 00297, NGB 00298, NGB 00304, NGB 00305, NGB 00322, NGB 00323, NGB 00338, NGB 00339, NGB 00342, NGB 00380, NGB 00416, NGB 00438, NGB 00466 and NGB 00535.
Experimental Method: The research was a pot experiment comprising five (5) treatments, which represent different types of fertiliser application. Treatment one is the control, whereby no fertiliser is added, treatment two is the application of moringa leaf extract, treatment three is the application of cow dung, treatment four is the application of bio-fertiliser and treatment five is the application of the combined fertiliser. Five (5) pots were allotted to each of the treatments for each okra varieties, which implies that each treatment comprised 75 pots. All agronomic practices were carried out as when due, which included weeding, insecticide application (Neem leaf extract) and fertiliser application based on each of the treatments.
Preparation of neem leaf extract
The neem leaf extract was prepared by blending 1kg of neem leaves with 5 litres of water. This was further diluted at a ratio of 1 to 3 (1 litre of the concentrate of neem leaves in 3 litres of water). The neem leaves extract was used as the insecticide, and it was applied at 100mls per plant from 2 weeks after planting on a fortnight basis till maturity.
Preparation of moringa leaf extract
The moringa leaf extract was prepared by blending 1kg of moringa leaves in 2 litres of water; this was further diluted at a ratio of 1:2 (1 litre of moringa leaves concentrate in 2 litres of water).
Preparation of cow dung foliar leaf spray
The cow dung foliar leaf spray was formulated by soaking 10kg of cow dung in 10litres of water for 10days to ensure that it was well cured in order to prevent damage to plants if applied when well decomposed, the cow dung was later diluted in ratio 1 to 3 (1litre of cow dung foliar leaf spray concentrate in 3litres of water). 
Bio-fertiliser formulation: The bio-fertiliser was formulated by diluting 100mls in 7½litres of water; all these fertilisers are pure organic fertilisers which are applied to the plants at 100mls per plant on a fortnight basis from flowering till maturity.
Combined fertiliser formulation: The combination of all the fertilisers for treatment 5 comprised 3 litres of each of the diluted fertilisers mixed together and applied also at 100mls per plant on a fortnight basis from flowering till maturity.
Data were collected on each of the 5 treatments on the following agronomic characters:  Plant height at flowering (PHTF), plant height at maturity (PHTM), Number of leaves per plant at flowering (NLPF), number of branches per plant (NBP), number of fruits per plant (NFP), Fruit width (FW), Fruit length (FL), Total fruit weight (TFWt) and Individual fruit weight (IFWt).
RESULT
The estimates of the effects of the different sources of fertiliser application on the agronomic characters in the okra varieties are presented in Table 1. The tallest plants at flowering were recorded with the application of combined organic fertiliser being maximum in Variety 11 (90.00cm), followed by Variety 14 (87.80cm), followed by Variety 13 (84.40cm). The application of biofertilizer also contributed to a significant growth rate in the okra varieties. The tallest plants at flowering with the application of biofertilizer were recorded in Variety 14 (74.40cm), followed by Variety 11 (72.40cm). The tallest plants at flowering with the application of moringa leaf extract were recorded in Variety 11 (70.00cm), whereas the application with the application of cowdung the tallest plants at flowering were recorded in Variety 11 (66.00cm). The highest number of branches was recorded in Variety 4 (9.60), followed by Variety 9 (9.40), followed by Variety 4 (8.40), followed by Variety 9 (7.40) with the application of cowdung, combined fertiliser, moringa leaf extract and biofertilizer, respectively. The highest number of leaves at flowering was recorded in Variety 10 (16.80), Variety 5 (15.60), Variety 10 (11.40) and Variety 3 (9.80) with the application of combined fertiliser, biofertilizer, moringa leaf extract and cowdung, respectively. The tallest plants at maturity were recorded in Variety 14 (150.00cm), followed by Variety 13 (114.40cm), followed by Variety 9 (108.20cm), and Variety 14 (90.40cm) with the application of the combined fertiliser, biofertilizer, moringa leaf extract and cowdung, respectively.
The estimates of the effects of the different sources of fertilizer application on the yield and its related characters in the okra varieties are presented in Table 2. the longest okra were observed in Variety 14 (13.30 cm) followed by Variety 11 (12.95 cm) followed by Variety 10 (12.55cm) with the application of combined fertilizer. Application of biofertilizer resulted in the longest okra varieties in Variety 11 (12.40 cm), whereas the application of cow dung resulted in the longest fruit in Variety 14 (11.70cm). The highest number of fruits was recorded in Variety 11 (9.50 and 8.60) with the application of combined fertiliser and biofertilizer, respectively. The biggest okra fruits were recorded in Variety 14 (19.58cm, 18.75cm, 16.97cm and 11.26cm) with the application of combined fertiliser, biofertilizer, moringa leaf extract and cowdung, respectively. The highest fruit yield was recorded in Variety 10 (154.70g), followed by Variety 14 (132.88g, 108.61g and 60.80g) with the application of combined fertiliser, biofertilizer, moringa leaf extract and cow dung fertiliser. On average, the application of the different fertilisers resulted in an increase in the characters studied compared to the control.
TABLE 1: MEAN PERFORMANCE OF GROWTH RATE IN OKRA VARIETIES USING DIFFERENT SOURCES OF FERTILIZER
	 
	TRT 1
	TRT 2
	TRT 3

	VAR.NO
	PHTF(cm)
	NBP
	PHTM(cm)
	NLPF
	PHTF(cm)
	NBP
	PHTM(cm)
	NLPF
	PHTF(cm)
	PHTM(cm)
	NBP
	NLPF

	1
	41.00ab
	4.40b
	54.00b
	8.40ab
	48.60b
	5.60b
	72.60b
	8.80b
	43.00ab
	64.00ab
	5.40bc
	6.00bc

	2
	28.40bc
	4.60b
	47.60bc
	7.00b
	34.80bc
	5.00b
	53.80c
	9.00b
	32.40bc
	50.20bc
	5.00bc
	7.00b

	3
	30.00bc
	5.00ab
	57.80b
	6.80bc
	60.00ab
	6.60ab
	104.40a
	10.00ab
	59.00a
	88.00a
	7.00ab
	9.80a

	4
	30.00bc
	5.20ab
	46.20bc
	6.40bc
	38.20bc
	8.40a
	56.60bc
	9.60ab
	28.80c
	50.60bc
	9.60a
	4.00c

	5
	40.60ab
	4.40b
	55.20b
	11.00a
	54.20ab
	7.20a
	88.00ab
	11.00a
	56.80a
	67.20ab
	7.40ab
	8.00ab

	6
	42.40ab
	4.80ab
	64.50ab
	10.20a
	52.40ab
	7.40a
	79.40ab
	10.80a
	47.00ab
	75.40ab
	8.20a
	8.00ab

	7
	39.60ab
	4.00b
	56.00b
	9.40ab
	54.80ab
	6.00ab
	81.80ab
	9.20ab
	46.20ab
	62.60b
	5.40bc
	8.00ab

	8
	34.20b
	3.40bc
	50.80bc
	7.50b
	43.40b
	4.60bc
	63.00bc
	10.40ab
	36.00b
	58.50bc
	6.20b
	8.00ab

	9
	35.80b
	3.00c
	50.80bc
	7.40b
	50.00b
	6.20ab
	108.20a
	9.80ab
	45.00ab
	79.60ab
	6.60b
	8.00ab

	10
	36.00b
	5.80a
	69.20ab
	8.20ab
	48.00b
	6.20ab
	101.80a
	11.40a
	34.50b
	75.80ab
	7.60ab
	6.80b

	11
	50.40a
	4.60b
	89.60a
	7.00b
	70.00a
	6.40ab
	101.60a
	11.20a
	66.00a
	90.00a
	5.80b
	7.80ab

	12
	41.50ab
	4.80ab
	66.60ab
	11.00a
	48.00b
	6.00ab
	75.20b
	9.20ab
	40.00b
	61.60b
	6.00b
	7.00b

	13
	45.80a
	3.80bc
	71.40ab
	6.80bc
	54.00ab
	5.80b
	90.80ab
	10.20ab
	40.80b
	85.80a
	6.00b
	8.00ab

	14
	40.50ab
	6.20a
	78.80a
	9.80a
	58.60ab
	5.80b
	94.00ab
	10.00ab
	65.20a
	90.40a
	5.80b
	8.00ab

	15
	27.80bc
	4.80ab
	43.40c
	8.60ab
	38.00bc
	6.00ab
	78.00b
	8.60b
	32.00bc
	64.00ab
	6.40b
	8.00ab






TABLE 1 MEAN PERFORMANCE OF GROWTH RATE IN OKRA VARIETIES USING DIFFERENT SOURCES OF FERTILIZER (CONT’D)
	
	TRT 4
	TRT 5

	VAR.NO
	PHTF(cm)
	PHTM(cm)
	NBP
	NLPF
	PHTF(cm)
	PHTM(cm)
	NBP
	NLPF

	1
	53.20bc
	75.80bc
	4.40c
	9.00bc
	58.00bc
	81.60bc
	5.00c
	10.20bc

	2
	41.60cd
	61.60cd
	5.00bc
	10.00b
	45.60c
	75.00c
	6.20b
	14.40ab

	3
	67.80ab
	88.60b
	5.00bc
	10.80ab
	72.80ab
	109.20b
	8.00ab
	13.20ab

	4
	31.80d
	56.60cd
	5.00bc
	12.00ab
	42.00c
	62.80c
	5.60bc
	10.00bc

	5
	50.40bc
	82.20b
	6.40ab
	15.60a
	60.00b
	89.60bc
	6.60b
	11.20b

	6
	48.20c
	76.40bc
	5.80b
	15.00a
	66.60b
	80.40bc
	7.40ab
	13.60ab

	7
	60.00b
	110.80ab
	6.20ab
	9.60bc
	64.00b
	122.50ab
	6.80b
	15.00a

	8
	48.00c
	68.80c
	3.20cd
	12.00ab
	54.00bc
	88.50bc
	4.60c
	10.40bc

	9
	52.80bc
	101.00ab
	7.40a
	10.60ab
	73.80ab
	113.40b
	9.40a
	13.20ab

	10
	61.00ab
	107.80ab
	6.00ab
	14.00a
	72.60ab
	121.80ab
	6.00b
	16.80a

	11
	72.40a
	121.20a
	7.20a
	13.40a
	90.00a
	140.40a
	8.00ab
	14.40ab

	12
	52.00bc
	88.50b
	5.20bc
	11.40ab
	73.80ab
	98.60bc
	6.80b
	11.60b

	13
	65.80ab
	114.40a
	5.00bc
	10.00b
	84.40a
	128.60ab
	5.60bc
	12.20b

	14
	74.40a
	113.80a
	5.00bc
	10.40ab
	87.80a
	150.00a
	7.40ab
	14.20ab

	15
	45.00c
	81.50b
	5.20bc
	12.20ab
	54.50bc
	88.50bc
	6.20b
	14.80ab


V1=NGB00245;V2=NGB00297;V3=NGB00298;V4=NGB00304; V5=NGB00305; V6=NGB00322; V7=NGB00323; V8=NGB00338; V9=NGB00339; V10=NGB00342; V11=NGB00380; V12=NGB00416; V13=NGB00438; V14=NGB00466; V15=NGB 00535.TRT 1= No fertilizer application; TRT 2=Moringa leaf extract ; TRT 3= Cow dung;   TRT 4= Biofertilizer TRT 5 =Combined fertilizer PHTF = Plant height at flowering; PHTM= Plant height at maturity; NLPF=Number of leaves per plant at flowering; NBP= Number of branches per plant 





TABLE 2: MEAN PERFORMANCE OF YIELD AND ITS RELATED CHARACTERS IN OKRA VARIETIES USING DIFFERENT SOURCES OF FERTILIZER
	
	
	TRT 1
	
	
	
	TRT 2
	
	
	
	
	
	TRT 3
	
	

	VAR.NO
	FW
(cm)
	FL
(cm)
	NFP
	IFWT
(g)
	TFWT
(g)
	FW
(cm)
	FL(cm)
	NFP
	IFWT
(g)
	TFWT
(g)
	FW
(cm)
	FL
(cm)
	NFP
	IFWT
(g)
	TFWT
(g)

	1
	11.10ab
	9.15ab
	2.80b
	4.23bc
	11.84c
	12.24ab
	8.10b
	4.00b
	10.30b
	41.20bc
	11.30b
	7.90b
	4.20ab
	8.40b
	35.28b

	2
	9.96bc
	8.33b
	3.00ab
	4.00bc
	12.00bc
	11.80ab
	8.39b
	3.60b
	7.04cd
	25.34d
	11.72b
	8.70ab
	4.40ab
	6.40c
	28.16bc

	3
	14.00a
	10.45a
	3.20ab
	3.90c
	12.48bc
	12.20ab
	8.80b
	4.80ab
	8.58c
	41.18bc
	12.24ab
	7.00b
	3.80b
	8.00b
	30.40b

	4
	8.50c
	5.60d
	2.40b
	4.50bc
	10.80cd
	9.00bc
	6.70bc
	4.00b
	8.10c
	32.40cd
	7.20d
	4.80c
	3.40b
	7.79b
	26.49c

	5
	10.50b
	7.85b
	3.80ab
	5.00b
	19.00ab
	12.70ab
	10.25ab
	6.80a
	7.99c
	54.33b
	12.54ab
	9.60ab
	5.40a
	7.00bc
	37.80b

	6
	11.40ab
	8.70b
	3.00ab
	6.35ab
	19.05ab
	10.94b
	8.25b
	3.40bc
	10.86ab
	36.92c
	12.70ab
	9.85ab
	4.80ab
	9.80ab
	47.04ab

	7
	11.00ab
	8.00b
	4.00a
	6.00ab
	24.00a
	13.56a
	10.45ab
	5.60ab
	9.70bc
	54.32b
	12.84ab
	9.41ab
	6.00a
	9.00ab
	54.00a

	8
	10.20b
	7.70b
	1.80c
	7.10a
	12.78bc
	8.50bc
	6.44bc
	3.80b
	9.74bc
	37.01c
	10.10bc
	6.90b
	3.40b
	7.68b
	26.11c

	9
	10.58b
	7.60bc
	2.40b
	6.50ab
	15.60b
	13.20a
	9.50b
	5.40ab
	13.91ab
	75.11ab
	9.80c
	6.40bc
	3.40b
	8.82b
	29.99b

	10
	12.50ab
	9.50ab
	4.60a
	5.79b
	26.63a
	13.56a
	10.72a
	6.60a
	7.91c
	52.21b
	14.60a
	10.98a
	5.20a
	7.32b
	38.06b

	11
	13.40a
	10.35a
	4.60a
	7.00a
	32.20a
	13.00a
	10.30ab
	6.20a
	11.55ab
	71.61ab
	13.54a
	10.15ab
	5.60a
	10.45ab
	58.52a

	12
	11.60ab
	8.80ab
	2.40b
	6.75ab
	16.20b
	9.86b
	6.80bc
	4.40b
	16.72a
	73.57ab
	11.40b
	7.80b
	4.00ab
	7.39b
	29.56b

	13
	11.60ab
	9.00ab
	2.80b
	7.00a
	19.60ab
	13.90a
	11.30a
	3.60b
	8.95bc
	32.22cd
	12.46ab
	8.95ab
	4.20ab
	7.01bc
	29.44bc

	14
	13.40a
	10.80a
	4.60a
	7.89a
	36.29a
	14.30a
	11.40a
	6.40a
	16.97a
	108.61a
	14.76a
	11.70a
	5.40a
	11.26a
	60.80a

	15
	8.86bc
	6.90c
	2.60b
	6.00ab
	15.60b
	10.48b
	8.10b
	4.80ab
	8.77bc
	42.10bc
	9.34c
	6.90b
	3.20b
	7.50b
	24.00c



TABLE 2 MEAN PERFORMANCE OF YIELD AND ITS RELATED CHARACTERS IN OKRA VARIETIES USING DIFFERENT SOURCES OF FERTILIZER (CONT’D)
	
	TRT 4
	
	
	
	
	
	TRT 5
	
	
	

	VAR.NO
	FW
(cm)
	FL
(cm)
	NFP
	IFWT
(g)
	TFWT
(g)
	FW
(cm)
	FL
(cm)
	NFP
	IFWT
(g)
	TFWT
(g)

	1
	13.56ab
	9.55b
	5.20b
	9.90bc
	51.48bc
	10.30b
	7.50bc
	6.00b
	10.00bc
	60.00c

	2
	12.46b
	9.47b
	5.40b
	7.89c
	42.61c
	10.95b
	7.80bc
	5.80b
	9.80c
	56.84cd

	3
	13.40ab
	9.29b
	4.80bc
	9.81bc
	47.09c
	12.10ab
	8.10bc
	5.60b
	10.20bc
	57.12cd

	4
	7.30c
	5.10c
	4.00c
	10.00bc
	40.00c
	11.10b
	8.10bc
	4.80c
	11.00b
	52.80d

	5
	13.30ab
	10.05ab
	8.00a
	11.57b
	92.56ab
	15.70a
	11.05ab
	8.20a
	12.50b
	102.50b

	6
	12.16b
	8.75b
	5.40b
	14.62ab
	78.95b
	12.90ab
	8.85b
	6.80b
	15.00ab
	102.00b

	7
	14.50a
	10.95ab
	7.80a
	12.34b
	96.25ab
	14.50ab
	11.10ab
	8.40a
	13.09ab
	109.96b

	8
	9.36bc
	6.32bc
	4.00c
	10.09bc
	40.36c
	7.90c
	5.30d
	6.00b
	11.50b
	69.00c

	9
	11.60b
	6.20bc
	4.40bc
	14.10ab
	62.04bc
	11.30b
	7.10c
	4.60c
	16.50ab
	75.90bc

	10
	14.44a
	10.85ab
	8.00a
	16.61a
	132.88a
	16.10a
	12.55a
	8.80a
	17.58a
	154.70a

	11
	15.30a
	12.40a
	8.60a
	12.00b
	103.20ab
	18.70a
	12.95a
	9.50a
	13.94ab
	132.43ab

	12
	9.20bc
	6.40bc
	4.40bc
	17.15a
	75.46b
	13.90ab
	9.95b
	6.40b
	18 .00a
	115.20b

	13
	13.00ab
	9.70b
	5.60b
	11.77b
	65.91bc
	12.00ab
	8.84b
	7.20ab
	12.50b
	90.00b

	14
	15.40a
	11.30a
	6.40ab
	18.75a
	120.00a
	17.70a
	13.30a
	6.80b
	19.58a
	133.14ab

	15
	10.50b
	8.20b
	4.80bc
	9.80bc
	47.04cbc
	11.80b
	8.85b
	5.80b
	10.00bc
	58.00cd


Variety V1=NGB00245; V2=NGB00297; V3=NGB00298; V4=NGB00304; V5=NGB00305; V6=NGB00322; V7=NGB00323; V8=NGB00338; V9=NGB00339; V10=NGB00342; V11=NGB00380; V12=NGB00416; V13=NGB00438; V14=NGB00466; V15=NGB00535. TRT 1= No fertilizer application; TRT 2=Moringa leaf extract; TRT 3= Cow dung; TRT 4= Biofertilizer; TRT 5 =Combined fertilizer; FW= Fruit width (cm); FL= Fruit length (cm); NFP= Number of fruits per plant; ; IFWT= Individual fruit weight (g); TFWT= Total fruit weight (g);
DISCUSSIONS
[bookmark: _GoBack]The application of the combined organic fertiliser consistently produced the highest values across almost all the characters, implying that it is the most effective fertiliser for promoting growth and yield in the okra varieties. The application of biofertilizer also significantly improved plant growth compared to the other fertilisers, but its effect is generally lower than that of the combined organic fertiliser. The application of the moringa leaf extract and the cow dung also enhanced growth and yield, compared to no fertiliser application. It can be observed that the control resulted in plants with the lowest values in all the characters studied, which implies that fertiliser application is crucial for optimal growth and yield in okra. The effect of the application of organic fertiliser on plant height, number of fruits and overall yield in the okra varieties recorded in this research corroborates the findings of Akanbi et al. (2010) and Mishra et al. (2019). They reported that the application of organic fertiliser significantly improved plant height and yield in okra. The effect of the application of cow dung and poultry dung on the growth performance of the okra varieties observed in this research is like the findings of Akanmu et al., 2013. They reported that the application of cow dung significantly enhanced growth performance in okra.   The result of the biofertilizer application recorded in this research on plant height, number of branches and number of leaves is like the findings of Kumar et al., 2018.  They reported that biofertilizer significantly improved the growth rate, number of branches and number of leaves in okra. The effect of the combined fertiliser application on the growth performance of the okra varieties corroborates the findings of Ojo et al. (2014). They reported that the application of combined organic fertiliser greatly enhanced the growth rate in okra.  The effect of the application of poultry manure on the growth performance and fruit yield in the okra varieties is like the findings of Adekiya et al., 2021. The application of the combined fertiliser on the fruit yield and the other characters in the okra varieties is like the findings of Kumar et al., 2024. They reported that the application of combined organic fertiliser significantly increased fruit yield and its related characters in okra. The effect of moringa leaf extracts reported in this research on the yield of the okra varieties corroborates the findings of Adeyemi and Akanbi (2020).  They also reported that the application of moringa leaf extract enhanced the growth rate and significantly increased the yield of okra. The effect of the application of biofertilizer on plant height and number of fruits reported in this research is like the findings of Sikder and Paul (2019). They also reported that the application of combined organic fertiliser and biofertilizer significantly increases plant height and the number of fruits in okra.
CONCLUSION
It can be concluded from this study that the application of combined fertiliser greatly increased the growth and yield of the okra varieties, and this was followed by the application of bio-fertiliser, moringa leaf extract and cow dung. NGB00466 and NGB00380 were found to be outstanding in terms of total fruit yield per plant, irrespective of the type of fertiliser applied. It can also be concluded that Varieties NGB00466, NGB 00380 and NGB00322, NGB00305, NGB00342, NGB00323, NGB00380 were found to be outstanding in terms of number of fruits, total fruit weight and individual fruit weight. It can also be shown clearly that the unnecessary additional cost incurred in the cost of the production of okra because of spending on inorganic fertiliser can be eliminated or avoided by solely utilising organic manure from plant and animal sources for okra production.
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