



Varietal responses of Okra (Abelmoschus esculentus) to varying Animal Based Organic Manures in Obio Akpa, South Eastern Nigeria
ABSTRACT
Field experiment was conducted at Teaching and Research farm of Akwa Ibom State University to evaluate varietal responses of okra to varying animal based organic manures in Obio Akpa in April 2023. The factorial experiment (3×6) was laid out in a randomized complete block design and replicated three times. Okra varieties (3) were Yeleen (V1), Ikono 1 (V2) and Lady's finger (V3) whereas animal based organic manures (5) were Cow dung, Poultry manure, Pig manure, Goat manure, Rabbit manure with control. Data were collected on growth, yield parameters for analysis using analysis of variance (ANOVA) and significant means compared with least significant difference (P>0.05) at 5% probability. Result showed significant differences (P<0.05) on plant height, leaf area, number of leaves, stem girth on the animal based organic manure at 2, 4, 6, 8 WAP and varieties at 4, 6, 8 WAP. The yield components indicated significant differences (P<0.05) on animal based organic manure and selectively on varieties. There was no significant difference on interaction on plant height, stem girth, whereas the leaf area and number of leaves showed significant differences (P<0.05) at 6, 8 WAP. Poultry manure and V3, showed higher values of plant height, leaf area, number of leaves and stem girth at 2, 4, 6, 8 WAP. The least value on variety was obtained with V2 on stem girth, number of leaves and V1 on leaf area, plant height at 4, 6, 8 WAP. For animal based organic manure, Pig manure produced least values on stem girth, number of leaves, leaf area and plant height. V3 produced higher values of yield components and number of days to 50% flowering, whereas Poultry manure produced higher fruit number (18.60), fruit circumference (6.18cm), fruit diameter (4.88cm), fruit length (8.76cm), Cow dung produced high fruit yield (4.98t/ha). The least number of fruits (14.75), length of fruit (8.30) and yield (3.60t/ha) were obtained from pig manure. The study therefore recommends V3 (Lady's finger) with the application of poultry manures for good yield and growth of okra in Obio Akpa.
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 INTRODUCTION 
Abelmoschus esculentus L. is popularly known as okra. It belongs to the Malvaceae family, native to Africa, and cultivated in tropical, subtropical, and warm temperate climates in different countries from Africa to Asia, Southern Europe, and America (Durazzo et al., 2019 and Islam, 2019).
As food, okra can be eaten fresh or cooked and used as an additive in soups, salads, and stews (Wankhade et al., 2013). Okra fruit has a high moisture content, rich in nutrients and a great source of vitamins and minerals. Carbohydrates are present in okra mainly in the form of mucilage (Singh et al., 2014), commonly applied in different industrial segments and for medicinal purposes (Bencharsi, 2012).
Okra is a vegetable widely cultivated in the world with an annual estimated production of six (6) million tons (Bendale, et al., 2003). Globally, India ranks first in okra production, cultivating an area of 509 hectares with an annual production of 6,094.9 million tons and productivity of 12 million tonnes/ha (Moulana, 2020). 
Okra is a tropical crop with optimal temperature range of between 25oC and 30°C for germination, growth and fruit setting (Rahman et al., 2012). The plant thrives in warm weather with plenty of sunshine and does best on well-drained soils, rich in organic matter. Organic manure is known to increase the organic matter content of the soil, improve soil structure, enhance soil water holding capacity and promote nutrient cycling (Bhattacharya et al. (2019).
The application of organic manure to crops in agriculture is becoming increasingly important due to its potential advantages in enhancing soil fertility and productivity (Udounang et al.,2019; Udounang and Ndaeyo, 2019). Okra, like other crops can be grown with wide range of nutrients based manure such as organic (Akpan et al.,2024) and inorganic based nutrients (Akpainyang et al.,2022; Udounang et al.,2022a). There are however reports of improved productivity with poultry manure (Udounang and Ndaeyo, 2019), cattle dung (Udounang et al.,2023), pig manure, rabbit droppings, goat manure (Ikeh et al.,2012a) as well as in-situ mulches (Udounang et al.,2020; Udounang and Udosen, 2023), burnt ash from plants and crop residues (Ikeh et al.,2016). There are also reports of improved production with organic (Udounang et al.,2022b) and inorganic fertilizers especially in the tropics (Effretuei and Udounang, 2020; Udounang, 2018; Ikeh et al., 2012b). 

Furthermore, the recycling of animal manure (Umoh et al.,2022), crop residues or combinations of organic manure types (Joseph et al.,2024; Akpan et al.,2024) for vegetable and other crop production can provide multiple benefits, including reducing the need for additional inorganic fertilizer elements and providing organic matter and soil cover essential for sustainable agriculture (Khalid et al., 2019). Animal based organic manure is abundant among smallholder farmers who practice mixed farming (Muzira et al., 2017). As a vegetable, okra responds well to proper tillage practices and seedbed preparation like other crops (Udounang and Ndaeyo, 2019; Udounang and Akpainyang, 2021; Udounang et al.,2021a). Weed has been a major hindrance to production of okra and other crops following the attendant competition with the weeds. It has therefore been advocated that an integrated weed management options be adopted (Udosen et al.,2016) in most crops. Generally, crops respond to inorganic fertilizer rates in the tropics and rainforest zones (Udounang et al., (2022a), hence the reported cases of the use of inorganic fertilizers on vegetables like okra. This assertion holds true for such crops as maize (Effretuei and Udounang, 2020) and cocoyam (Udounang et al.,2023a)    
Okra is said to be very useful against genito-urinary disorders, spermatorrhoea and chronic dysentery (Nadkarni, 2019). It has also been reported in curing ulcers and relief from hemorrhoids (Adams, 2018). Okra has a diuretic function and helps in detoxifying the body from toxic substances with the removal of excess water from the body (Abdullah, 2015).
Okra contains moderate levels of vitamin A which encourages the production of white blood cells, key players in the immune system. Vitamin A also supports eyes health as well as prevents Gastritis (Charles, 2017). 

Unfortunately, the many usages of okra are truncated by the prevailing poor nutrient conditions of the soil resulting from continuous cropping in the tropics. To ameliorate the prevailing poor soil nutrients and enhance soil fertility and productivity, demands the use of organic manures and inorganic fertilizers (Udounang, 2007) richly endowed with desired plant nutrients.  
The different organic based manures selected for the study are known to increase the nutrients as well as organic matter content of the soil, improve the soil structure, enhance soil water holding capacity and promote nutrient cycling (Bhattacharya et al. 2019, Udounang and Ndaeyo, 2019; Udounang et al., 2019).
The study on the response of okra to different types of animal-based organic manure in Obio Akpa, South Eastern Nigeria is important because organic manure can enhance soil fertility and productivity, poor soil fertility and low nutrient availability may limit the production of okra. The research provides valuable information on the efficacy of different types of animal-based organic manure for okra production in the region, enabling farmers to make informed decisions that will contribute to improving the yield of okra, promoting soil fertility, and encouraging sustainable agricultural practices. 
MATERIALS AND METHOD 
The research was conducted at the Teaching and Research Farm of the Faculty of Agriculture, Akwa Ibom State University, Obio Akpa Campus, located in Oruk Anam Local Government Area, Akwa Ibom State. The farm is situated between latitudes 40 30N and longitudes 70 30 E and 80 00E. The project site experiences a bimodal rainfall pattern with a mean annual rainfall range of 2000mm - 2600mm, which peaks in June and October, as reported by Slus (1989) and is often referred to as August break. The project site has been under cultivation before the research. The experimental design was a factorial Randomized Complete Block Design (RCBD) and replicated three times. The treatment comprised of five (5) animal-based organic manure (Goat manure, Poultry manure, Pig manure, Rabbit manure and Cattle manure) and three varieties of okra (Yeleen, Ikono I and Lady’s finger). The experimental area measured 29m x 8m giving a total area of 232m². There were 6 treatment plots (including control) and each treatment plot measured 2m x 2m and demarcated from one another by 1m apart. 
The field was marked out, cleared and beds were prepared manually to provide a fine tilled and well-drained soil. The different organic manures (Goat manure, Poultry manure, Pig manure, Rabbit manure and Cow manure) were incorporated into the soil at a specific rate of 2 tons/ha and allowed to remain for one week before planting. Okra seeds were sown directly into the soil at the depth of 1-2 cm and covered with soil. Weeding was done manually twice using hand hoe at 2 and 6 weeks after transplanting and subsequently as the weeds emerges. Harvesting was done manually and data taken on number of days to 50% flowering, growth parameters (Plant height, Stem girth, Number of leaves, Leaf area) and yield parameters (Fruit weight, Circumference of fruit/plant, Number of fruits, Length of fruit Diameter of fruits, total fruits weight/plant). 
The data collected were subjected to analysis of variance and the treatments means was separated using the Least Significant Difference at 5% probability.
RESULT
Table 1 shows okra height as influenced by different types of animal based organic manures and okra varieties. The result showed significant differences (P<0.05) with the okra varieties at 4, 6, 8 weeks after planting (WAP) and animal based organic manure at 2, 4, 6 and 8 WAP. The heights of V3 variety were 7.33cm, 27.51cm, 52.33cm and 67.43cm at 2, 4, 6, 8 WAP. The least heights (6.80cm, 19.61cm, 35.16cm and 44.11cm) were recorded with V1 variety at 2, 4, 6, 8 WAP. V3 (Lady’s finger) variety, recorded the tallest height of 67.43cm at 8 WAP while the shortest height (44.11cm) was obtained with V1 at 8 WAP. Application of poultry manure resulted in significant increase in plant height (6.73cm, 20.65cm, 36.40cm and 46.06cm) at 2, 4, 6 and 8 WAP respectively. This was sequentially followed by the application of cow dung with plant heights of 6.70cm, 20.31cm, 34.82cm and 45.32cm respectively at 2, 4, 6, 8 WAP. On the contrary, the shortest plant heights (3.28cm, 12.33cm, 21.40cm and 25.81cm) were obtained at 2, 4, 6, and 8 WAP when compared with control. The interaction effects between Okra varieties and animal based organic manures on okra plant height showed no significant differences (P<0.05) at 2, 4, 6 and 8 WAP. 
Okra leaf area as influenced by varieties is presented in Table 2. The result of leaf area of okra varieties showed significant differences (P>0.05) at 4, 6 and 8 WAP. Lady’s finger (V3) had significantly larger leaf area (36.83cm2, 125.33cm2, 196.12cm2 and 328.77 cm2 respectively at 2, 4, 6, 8 WAP while the least leaf area (33.14cm2, 116.25cm2, 169.96cm2 and 228. 69cm2) was obtained with V1 (Yeleen) at 2, 4, 6, 8 WAP.  
Leaf area of okra as influenced by application of animal based organic manures is shown in Table 2. The result showed significant differences (P<0.05) with the animal based organic manure. The treatment with poultry manure had significantly larger leaf area (31.61cm2, 108.51cm2, 168.11cm2 and 218.70cm2) at 2, 4, 6 and 8 WAP respectively. This was followed by the treatment with cow dung with values of 30.31cm2, 103.40cm2, 165.75cm2 and 205.69cm2 at 2, 4, 6, 8WAP. The least leaf area (25.66cm2, 93.75cm2, 120.71cm2 and 133.67cm2) was recorded with pig manure at 2, 4, 6, and 8 WAP when compared with the control treatment (18.30, 53.91, 81.06 and 97.45cm2). The interaction effect between okra varieties and the animal based organic manures on okra leaf area showed significant differences (P<0.05) at 6 and 8 WAP.

Number of okra leaves per plant as influenced by okra varieties is presented in Table 3. The result showed significant differences (P<0.05) at 4, 6 and 8 WAP. V3 (Lady finger) had significantly higher number of leaves per plant (25.33) at 8 WAP.   V1 (Yeleen) had 14.19 number of leaves per plant while 14.17 leaves per plant was recorded in V2 at 8WAP.
Number of okra leaves per plant as influenced by application of animal based organic manures is represented in Table 3. Application of poultry manure resulted in significant increase in number of leaves per plant (3.87, 6.88, 11.31, and 16.39) at 2. 4. 6 and 8 WAP. The application of cow dung followed with reduced number of leaves (3.73, 6.81, 11.25 and 16.33) at 2, 4, 6, and 8 WAP. However, goat and rabbit manure application produced 15.52 and 15.46 leaves per plant at 8 WAP. The least number of leaves per plant (3.36, 6.21, 10.60 and 13.41) was recorded with pig manure at 2, 4, 6 and 8 WAP as compared with 3.12, 3.98, 5.73 and 8.41 recorded in the control treatment. The treatment interaction between okra varieties and animal based organic manures on number of leaves per plant showed significant difference (p<0.05) at 8 WAP only.
The effects of varieties on stem girths of okra is shown in Table 4. The results on stem girths showed no significant differences (P<0.05) among the okra varieties. Variety V3 had 0.93cm2, 3.11cm2, 4.15cm2 and 6.62cm2 stem girth values at 2, 4, 6, 8WAP, followed by variety V1 with values of 0.86cm2, 2.91cm2, 3.69cm2 and 6.04cm2 at 2, 4, 6, 8WAP. The least stem girth values (0.71cm2, 2.30cm2, 3.44cm2, 5.98cm2) were obtained with variety V2 when compared with the control treatment.  

Stem girths as influenced by animal based organic manure application showed significant differences (P>0.05) at 4,6,8 WAP. Treatment with poultry manure had stem girths (0.92cm2, 2.36cm2, 3.42cm2, 5.34cm2) at 2, 4, 6, 8 WAP. The treatments with pig manure, goat manure and rabbit manure had stem girths of 4.83cm2, 5.32cm2 and 5.30cm2 respectively at 8 WAP. The least stem girth at 8 WAP (4.83cm2) was obtained with pig manure whereas 1.45cm2 was recorded in the control treatment.

The interaction effect between both factors (okra varieties and animal based organic manure) on stem girth showed no significant differences (P>0.05) at 2, 4, 6 and 8 WAP. Number of days to 50% flowering as influenced by okra varieties (Table 5) showed no significant differences (P<0.05). Variety V1 attain 50% flowering at 48.34 days, followed by variety V2 with 47.69 days while V3 attain 50% flowering at 50.14 days.

Number of days to 50 % flowering as influenced by application of animal manure is shown in Table 5. The results showed no significant differences (P>0.05) on number of days to 50% flowering. The results of attainment of 50% flowering ranges from 45.60 days in rabbit manure treatment to 46.71 days in control treatment. The results of interaction showed no significant differences (P>0.05).
Number of okra fruits per plant as influenced by variety is shown in Table 5. The results showed significant differences (P<0.05) among the okra varieties. V3 (Lady’s Finger) produced significantly larger number of fruits per plant (23.43), followed by V2 with 16.33 number of fruit per plant while the least number of fruit per plant (1.81) was obtained with V1 (Yeleen).

Number of fruits per plant as influenced by application of animal based organic manures (Table 5) showed significant differences (P<0.05) among the animal based organic manures. The significantly higher number of fruits per plant (18.60) was recorded in poultry manure treatment while the least (14.75) fruits per plant were recorded with the pig treatment. The interaction effect on variety and animal based organic manures on number of fruits per plant showed no significant differences (P<0.05).
Okra fruit circumference as influenced by varieties is shown in table 5. The results showed no significant differences (P>0.05) in fruit circumference among the okra varieties.

Okra fruit circumference as influenced by application of animal based organic manure is shown in Table 5. Result showed that application of animal manure improved circumference of fruit. The application of poultry manure gave a significantly bigger fruit circumference (6.13cm) while the least (5.11cm) was recorded in goat treatment.  
Fruit diameter influenced by varieties showed no significant differences (P<0.05) among the okra varieties (Table 5). Large fruit diameter (6.22cm) was recorded with V2, followed by V3 with the fruit diameter of 5.74cm whereas V1 gave the least diameter of fruits amongst the varieties in comparison with the control treatment. 
Fruit diameter as influenced by animal manure varied significantly (P<0.05) amongst the animal based organic manure applied. Poultry manure treatment had significant fruit diameter of 8.76cm while the least (4.81cm) was recorded with goat manure whereas 4.11cm was recorded in the control treatment.
Fruit length as influenced by varieties is shown in Table 5. The result showed statistical significant difference (P<0.05) with the varieties. V3 (Lady Finger) had longer fruit length of 19.56cm while the shortest fruit length (8.51 cm) was recorded in V1 (Yeleen).

Fruit length as influenced by application of animal based organic manure showed significant differences (P<0.05) with application of poultry manure having the longest fruit length (8.76cm), followed by 8.71cm, 8.70cm and 8. 69cm fruit lengths recorded in cow dung, rabbit manure and goat manure respectively. The interaction effect between okra varieties and animal manure on fruit length showed significant differences (P<0.05).
Okra fruit yield as influenced by varieties varied significantly (P>0.05) amongst the okra varieties. V3 (Lady’s Finger) produced significant fruit yield (19.12 t/ha), followed by V1 (Yeleen) with 4.86 t/ha fruit yield while V2 had 4.72 t/ha yield.

Fruit yield as influenced by animal based organic manure is shown in Table 5. Treatment with poultry manure produced significant fruit yield of 5.06t/ha, followed by 4.98t/ha and 4.82t/ha recorded in cow dung and goat manures respectively. The least okra fruit yield (3.6t/ha) was obtained with pig manure while 1.46t/ha was recorded in control treatment. The interaction effect between okra varieties and animal based organic manures on okra fruit yield showed significant differences (P<0.05). 

DISCUSSION
Experimental field was poor in organic matter, total nitrogen, and exchangeable bases. The low fertility of experimental site may be due to extensive land usage without effective soil management and conservation. Organic manure was needed to boost soil fertility (Udounang, 2007). The results showed that animal based organic manure applied at varying rates released nutrients for okra growth and yield. This assertion was upheld by Udounang et al., (2022b); Joseph et al., (2024) in their separate researches with fluted pumpkin. This was further supported by Umoh et al.,2022 working on the effects of animal manure on the growth and yield of maize.

The various organic manures used in the study generally improved the soil physical and chemical qualities, which further increased the okra growth and yield compared to the control treatment. This agrees with the findings of Ikeh et al.,2012a working on the response of varying rates of goat poultry manure in an ultisol.

The animal based organic manure may have improved okra growth and yield by increasing soil fertility due to low organic matter and total nitrogen concentration (Udounang et al.,2022a). The growth of leaves, branches, fruits, and fruit yield following the organic manure application showed the need for soil amendment (Ikeh et al.,2012b) which was appropriately applied. Studies conducted with organic poultry manure boosts cucumber production via improved growth, and yield (Idem et al., 2012). Similar studies on poultry manure combination (Ikeh et al.,2012a) indicated increase production of cucumber. This was further reported by Akpan et al., (2024) working with various forms of organic manures on cucumber. This assertion was further corroborated by Umoh et al., (2022) working with maize and different animal manure 
The number of leaves and plant height and other growth parameters increased significantly in this study since all the organic manures supported okra growth and yield with their nutrient content. Applying organic manures to okra may boost carbon utilization and assimilate synthesis and hence a boost to increase yield. The significant responses of okra parameters to fertilizers (organic and inorganic) further indicated that the plant used the available nutrients well in cell multiplication, amino acid synthesis, energy creation and in increasing photosynthesis. The sinks (pods and developing buds) received photosynthetic products. Observably, poultry manure treatment had significantly different growth parameters than other animal manures. This may indicate that poultry manure had more macro and micronutrients and soil chemical properties than others. Okra grown on poultry manure outperformed other organic manures in vegetative growth, yield, and yield components. This further affirms earlier studies reported that cucumber production with organic manure, specifically poultry manure, increased crop vegetative development more than other manures (Ikeh et al., 2012b). 
However, all manure treatments outperformed the control in growth and yield, which could mean that all manures supplied nutrients in the soil which turned into okra's vegetative development, yield, and yield components. These organic manures may promote okra growth and output due to high plant nutrients released which improved soil fertility status and water holding capacity. The observations supported Udounang et al., (2023a) in cocoyam (Colocasia esculenta) that organic manure application increased crop yield due to soil chemical properties and water holding capacity, which inadvertently improved plant nutrient supply. This assertion was further supported by Udounang et al., (2022b); Udounang et al., (2023b); Monday et al., (2024); Ntuen et al., (2024); Ntuk et al., (2024), who worked on various crops and organic manures with varying increases in growth and yield.
CONCLUSION
From the research findings, the following were concluded

1) There was no significant differences between the okra varieties

2). Application of animal manures improves growth and yield of okra.
3). Poultry manure produced significantly higher okra yield, followed by cow dung and goat manure.
4). The least okra fruit yield was recorded in control treatment.

RECOMMENDATIONS
The following were recommended based on the findings.
1. Farmer's should adopt the okra varieties V3 (Lady’s finger) in comparison to V1

 (Yeleen) and V2 (Ikono 1).

2. Farmer's should apply poultry manures for high fruit yield, and in the absence of
       poultry manures, cow dung or goat manures could be applied.
Table 1:
Plant height of okra as affected by varieties and Animal based 
organic manure
	
	Weeks after planting (WAP)

	Treatment 
	2
	4
	6
	8

	Okra Varieties 
	
	
	
	

	V1 (Yeleen) 
	6.80
	19.61
	35.16
	44.11

	V2  (Ikono 1)
	6.79
	19.70
	36.08
	46.25

	V3 (Lady’s finger)
	7.33
	27.51
	52.33
	67.43

	Mean 
	6.97
	22.27
	41.19
	52.59

	LSD (P<0.05)
	NS
	2.12
	3.34
	3.91

	Animal manure 
	
	
	
	

	Cow dung  
	0.70
	20.31
	34.82
	45.32

	Poultry manure 
	6.73
	20.65
	36.40
	46.06

	Pig manure 
	6.51
	18.36
	29.07
	33.60

	Goat manure 
	6.70
	19.95
	33.69
	44.39

	Rabbit manure 
	6.60
	18.70
	31.56
	43.50

	Control 
	3.28
	12.33
	21.40
	25.81

	Mean 


	5.08
	18.38
	31.15
	39.78

	LSD (P<0.05)
	2.11
	2.39
	3.12
	3.60

	Interaction
	NS
	NS
	NS
	NS


NS = Not Significant

Table 2
Leaf Area of Okra as affected by Varieties and Animal Based 
Organic Manure

	Treatments 
	
	Weeks after Planting (WAP)

	
	
	
	
	

	
	2
	4
	6
	8

	Okra Varieties 
	
	
	
	

	V1 (Yeleen)
	33.14
	116.25
	163.96
	228.69

	V2 (Ikono 1)
	35.01
	118.61
	166.25
	229.70

	V3 (Lady’s finger)
	36.83
	125.33
	196.12
	328.77

	Mean 
	34.99
	120.06
	175.44
	262.38

	LSD (P<0.05)
	NS
	5.12
	8.23
	12.45

	Animal Manure 
	
	
	
	

	Cow dung  
	30.31
	103.40
	165.75
	205.69

	Poultry manure 
	31.61
	108.51
	168.11
	218.70

	Pig manure 
	25.66
	93.75
	120.71
	133.67

	Goat manure 
	25.70
	100.61
	150.61
	183.14

	Rabbit manure 
	26.30
	102.45
	116.82
	178.36

	Control 
	18.36
	53.91
	81.06
	97.45

	Mean 

 
	26.32
	93.77
	133.84
	169.50

	LSD (P<0.05)
	2.28
	4.80
	5.33
	5.74

	Interaction 
	NS
	NS
	2.33
	3.11


NS = Not Significant 

 Table 3:
Number of Leaves Per Plant as affected by Okra Varieties and 
Animal Based Organic Manure 
	Treatments 
	
	Weeks After Planting (WAP)

	
	
	
	
	

	
	   2
	  4
	   6
	   8

	Okra varieties

V1 (Yeleen)
	3.87
	6.36
	10.67
	14.19

	V2 (Ikono 1)
	3.66
	6.30
	9.88
	14.17

	V3 (Lady’s finger)
	4.34
	8.45
	14.34
	25.33

	Mean 
	3.95
	7.03
	11.63
	17.89

	LSD (P<0.05)
	NS
	NS
	2.01
	2.55

	Animal Manure 
	
	
	
	

	Cow dung 
	3.73
	6.81
	11.25
	16.33

	Poultry manure 
	3.87
	6.88
	11.31
	16.39

	Pig manure 
	3.36
	6.21
	10.60
	13.41

	Goat manure 
	3.64
	6.60
	10.97
	15.52

	Rabbit manure 
	3.59
	6.53
	10.75
	15.46

	Control 
	3.12
	3.98
	5.73
	8.41

	Mean 


	3.55
	6.15
	10.10
	14.25

	LSD (P<0.05)
	NS
	2.02
	2.41
	2.56

	Interaction 
	NS
	NS
	NS
	1.99


 NS = Not Significant

Table 4:
Stem Girth of Okra as affected by Varieties and 
Animal Based Organic Manure
	Treatment 
	
	Weeks After Planting (WAP)

	
	
	
	
	

	
	 2
	  4
	   6
	    8

	Okra varieties 
	
	
	
	

	V1 (Yeleen)
	0.86
	2.91
	3.69
	6.04

	V2 (Ikono 1)
	0.71
	2.30
	3.44
	5.98

	V3 (Lady’s finger)
	0.91
	3.11
	4.15
	6.62

	Mean 
	0.82
	2.77
	3.76
	6.21

	LSD (P<0.05)
	NS
	NS
	NS
	NS

	Animal manure 
	
	
	
	

	Cow dung 
	0.91
	2.21
	3.34
	5.26

	Poultry manure 
	0.92
	2.36
	3.42
	5.34

	Pig manure 
	0.87
	2.01
	3.29
	4.83

	Goat manure 
	0.90
	2.20
	3.31
	5.32

	Rabbit manure 
	0.90
	2.19
	3.26
	5.30

	Control 
	0.61
	0.87
	1.93
	2.26

	Mean 


	0.85
	1.97
	3.09
	4.71

	LSD (P<0.05)
	NS
	0.59
	1.29
	1.45

	Interaction 
	NS
	NS
	NS
	NS


NS = Not Significant 

Table 5:
Number of days to 50% flowering, yield and yield components 
of okra as affected by Varieties and Animal Based Organic Manure 
	Treatments 
	No. of days to 50% flowering 
	No. of fruit per plant
	Circumference of fruits 
	Diameter of fruits  
	Length of Fruit 
	Fruit Yield (t/ha)

	Okra Varieties 
	
	
	
	
	
	

	V1 (Yeleen)
	48.34
	1.81
	5.90
	4.70
	8.51
	4.86

	V2 (Ikono 1)
	47.69
	16.33
	5.87
	6.22
	8.80
	4.72

	V3 (Lady’s finger)
	50.14
	23.43
	7.81
	5.74
	19.56
	9.12

	Mean 
	48.72
	13.85
	6.52
	5.55
	12.29
	6.23

	LSD (P<0.05) 
	NS
	2.32
	NS
	NS
	2.66
	2.17

	Animal manure 
	
	
	
	
	
	

	Cow dung 
	45.67
	16.39
	6.11
	4.86
	8.71
	4.98

	Poultry manure 
	45.71
	18.60
	6.18
	4.88
	8.76
	4.06

	Pig manure 
	45.81
	14.75
	5.80
	4.88
	8.30
	3.60

	Goat manure 
	45.71
	16.38
	5.11
	4.81
	8.64
	4.82

	Rabbit manure 
	45.60
	15.91
	5.98
	4.84
	8.70
	4.79

	Control 
	46.71
	6.50
	4.01
	4.11
	4.81
	1.46

	Mean 

	45.86
	14.75
	5.53
	4.73
	7.98
	3.95

	LSD (P<0.05)
	NS 
	2.61
	1.62
	NS 
	2.01
	1.93

	Interaction 
	NS 
	NS 
	NS 
	NS
	0.92
	1.12


NS = Not Significant 
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