



Comparative effect of Poultry-Based Organic Manure on Growth and Yield of Cucumber (Cucumis Sativus L.) in Obio Akpa, Akwa Ibom State, Nigeria
ABSTRACT

Field experiment was conducted at the Teaching and Research farm, Akwa Ibom State University, Obio Akpa Campus to assess the effect of poultry-based organic manure combinations on growth and yield of cucumber in Obio Akpa, 2023. The experiment was laid out in a randomize complete block design and replicated three times. The treatments used were T1 (Poultry manure); T2 (Poultry manure + Piggery droppings); T3 (Poultry manure + Cattle droppings); T4 (Poultry manure + Rabbit droppings); T5 (Poultry manure + Piggery droppings + Cattle droppings); T6 (Poultry manure + Piggery droppings + Cattle droppings + Rabbit droppings) applied at 40g and control. Result showed Significant differences (P<0.05) among the Poultry manure combinations at 4, 6, 8 Weeks After Planting (WAP) on the growth parameters (vine length, vine girth, number of leaves and number of vines) whereas the yield showed significant differences (P<0.05) among the Poultry manure combinations on all the components. Longest vine length (112.23cm, 145.21cm) were obtained at 6 and 8 WAP with T4 and T3 respectively. T4 produced high vine girth (3.69cm, 3.94cm) at 6 and 8 WAP whereas highest number of vines were produces at 6 and 8 WAP. The treatment T6 gave higher values of number of vines at 2, 4, 6, 8 WAP.  Application of T6 produced significant larger fruit yield of 22.71 t/ha while treatment combination of T5 produced 22.60 t/ha fruit yield. Treatment with T4 had 19.25 t/ha fruit yield, while T2 had 18.23 t/ha fruit yield. The treatment of sole application of Pm produced fruit yield of 16.20 t/ha fruit yield compared to the least fruit yield of 7,10 t/ha recorded in control treatment. Considering that the fruit yield of 22.71 t/ha obtained from T6 was not significantly different when compared with 22.60 t/ha recorded in treatment of T5. Therefore, T6 was recommended to cucumber farmers.
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1.INTRODUCTION 
Cucumber (Cucumis sativus L.)  is a highly significant and widely popular fruit that belongs to the Cucurbitaceae family which comprises of 90 genera and 750 species. (Onyia, et al., 2012). It is one of the earliest vegetables to be cultivated by humans, as per the research conducted by (Eifediyi and Remison, 2010).  In Asia, cucumber is the fourth most important vegetable after tomato, cabbage, and onion. In Europe, it is recognized as the second fruit after tomato. It is cultivated for fresh fruit that is either locally consumed or exported to increase national revenue. The crop is grown mostly in Northern Nigeria and certain areas of Eastern Nigeria by peasant farmers.

Medicinally, cucumber controls hypertension in human beings and often prevents kidney problems when eaten on regular basis. The crop by nature is perishable and succulent often eaten as salad and can also be cooked. Cucumber plant requires moderate warm temperature, less humidity, optimum sun light and good soil texture. The optimum temperature for cucumber growth is 20oC to 25oC. This however, necessitates the cultivation of crop with organic manures which contains nontoxic chemicals and produce good taste while maintaining better health.  (Rai and Yadav, 2004)
  This plant is a creeping vine that produces edible fruits when fully grown. It has large leaves that cover the fruits of the cucumber, which are generally cylindrical and elongated with a tapered end. The fruits can be as large as 60cm long and 10cm in diameter and contain enclosed seeds that develop from flowers. Botanically, cucumbers are classified as fruits, but they are often prepared and consumed as vegetables, similar to tomatoes and squash.

 According to (Ayoola and Adediran, 2006). Cucumbers are known to have over 90% of water content. A few varieties of cucumbers are parthenocarpic which means their vines can produce fruit without fertilization. However, pollination can reduce the quality of the fruit. Most cucumber varieties require pollination, and a lack of fertilization can lead to fruit abortion and distorted fruits. Sometimes, pollinated flowers may produce fruits that are green and grow normally close to the stem but appear light yellow and withered at the blossom end.

Cucumber is a great source of vitamins, but its productivity is low due to several limiting factors, including nutrients and water availability (Ayotamuno et al.,2007). Eating fresh cucumber has numerous health benefits, including providing antioxidants, anti-inflammatory and anti-cancer properties (Mukherjee et al., 2013). In the global market, 80% of the world's cucumber production occurs in Asia, with China leading at 60%, followed by Turkey, Russia, Iran, and the United States. In 2012, the global production of cucumber was 65 million tonnes, grown in an area of 2,109,650 hectares (FAOSTAT, 2013). 

Organic manure is a sustainable and cost-effective energy source for crops, reducing the need for expensive inorganic fertilizers (Ayoola and Adediran, 2006). Approximately 44% of the soil is made up of organic manure, which can increase soil fertility by 25% and improve moisture retention up to 16 times (Gangwar et al., 2006).

Organic manure can effectively improve infertile soil by enhancing soil texture, color, mineral availability to plants, water retention ability, and the survival of microorganisms. Moreover, the combination of organic manure with a small amount of inorganic fertilizer can significantly increase crop productivity, as noted by Kaith and Bhardwaj (2009). Organic manure also helps to extend water retention in sandy soil and improve drainage in clay soil. However, excessive use of inorganic fertilizers can negatively impact soil formation, erosion, and nutrients, as reported by (Ojeniyi,2000).
2. MATERIALS AND METHOD

The research was conducted at the Akwa Ibom State University Teaching and Research Farm, Oruk Anam, Nigeria in June 2023. The location of the study area lies between latitude 4 ̊31 and 5 ̊ 31 N and longitude 7 ̊ 31 and 8 ̊ 01 E. The area is situated within the humid tropical rain forest zone of South-Eastern Nigeria with an average rainfall range of 2000mm to 2600mm, which peaks in July and September with a short period of relative moisture stress in August and monthly average relative humidity of 88 %, speed of 0.4m/s and evaporation rate of 2.3cm.  It has an average monthly sunshine of 3.13 hours and mean temperature of 270C with sunshine of 3.14 hours (SLUS-AK, 1989).
Viable cucumber seeds (Saira variety) were purchased from Akwa Ibom State Agricultural Development program (AKADEP).
Soil samples were collected randomly from the site at a depth of 0-15cm using soil auger for soil Physico-chemical analysis.
The experimental design was Randomized Complete Block Design (RCBD) with three replications. The experimental area measured 25.5m x 15m and each treatment plots measured 3m x 4m with a 1.5m pathway demarcating them. The treatment comprises of six (6) Poultry based-organic manures - T1 (Poultry manure); T2 (Poultry manure + Pig droppings); T3 (Poultry manure + Cattle droppings); T4 (Poultry manure + Rabbit droppings); T5 (Poultry manure + Pig droppings + Cattle droppings); T6 (Poultry manure + Pig droppings + Cattle droppings + Rabbit droppings) and Control (no treatment). The land was tilled to make proper seed bed and planting was done by direct seeding at the spacing of 1m x 0.5m 
The organic manures consisted of four sources (Poultry, Piggery, Rabbit and Cattle droppings) and were applied to treatment plots one (1) week before planting at the rate of 40g per plant to ensure adequate decomposition and proper mixing.
Weeding was done manually at two weeks’ intervals to ensure proper plant growth, yield. Harvesting was done at about six weeks after planting depending on the size, color, firmness, and fruit maturity. Harvesting involves the removal of fruits from the stalk. 
The following growth parameters (Vine length, Vine girth, Number of leaves and Number of vines) and yield parameters (Number of fruits per plants, Length of fruits per plant (Cm), Circumference of fruits, fruit yield (t/ha)) were collected  
The data collected from the study were subjected to Analysis of Variance (ANOVA) and the treatment means separated using least significant difference (LSD) at 5% level of probability. 
3. RESULTS 

Soil Physical and chemical properties  
The initial soil chemical and physical properties of the experimental plot before treatment are presented in Table 1. The particle size analysis indicated that the soil was Sandy (93.1%). The observed pH of 5.12 indicates that the soil is slightly acidic, this can be attributed to the high rainfall prevalent in the area leading to leaching of the base cations from the surface of the soil. Similarly, the low exchangeable cations may be due to the low clay activity and low organic matter content of the soil. The CEC (Cation exchange capacity) was 15.16 (Cmol/kg) while the base saturation indicates that the study area has low fertility status which may be due to the long usage of the area for serious cropping without replenishing the lost nutrient through fertilizer application. The soil is sandy in texture and has 93.1% sand, 3.1% silt and 4.2% clay. This observation could be as a result of basic macronutrient deficiency such as N, P, K, Cc, Mg and S resulting from leaching and soil erosion. The low organic matter (1.126 %) content suggests that the soil lack stability to adequately supply essential nutrients and maintain good structure needed for plant growth. The management of this soil therefore requires adequate organic matter application to improve soil condition and crop yield. Total Nitrogen was (5.23%), this is considered as medium range for crop growth. There was high level of available Phosphorous (24.58mg/hg) which was above critical value of 0.12Cmol/kg. 
Growth 
Vine length as influenced by combined application of organic manures showed significant difference (P<0.05) in all the weeks under observation except at two (2) weeks after planting (WAP) (Table 2). The combined application of T6 had significant longer vines; 88.71cm, 115.60cm and 145.87cm at 4, 6 and 8 WAP, respectively. The shortest vines; 20.11cm, 35.06cm and 63.77cm respectively were recorded in control treatment. 
Vine girth of cucumber as influenced by combine application of organic manures showed no significant differences (P>0.05) at 2,4,6 and 8 WAP (Table 3). The vine girths recorded in Pm + Pd + Cd+ Rd treatment were; 2.41cm, 2.58cm, 3.46cm and 3.88cm at 2, 4, 6, and 8WAP, respectively. The control treatment had vine girths of 2.20cm, 2.41cm, 2.98cm and 3.01cm at 2, 4, 6, and 8 WAP. 
Number of leaves as influenced by combined application of organic manures showed significant differences (P<0.05) at 4, 6 and 8 WAP (Table 4). Treatment of T6 had the highest number of leaves per plant; 18.21, 34.89 and 58.12 leaves at 4,6 and 8 WAP. The least number of leaves per plant; 8.11, 13.20 and 18.41 at 4,6 and 8WAP were obtained with the control treatment.  
Number of vines per plant as influenced by combine application of organic manures is shown in Table 5. The result showed significant differences (P<0.05) on number of vines per plant at 4,6,8 WAP. The treatment with T6 produced higher number of vines per plant (1.13, 8.71, 16.99, 28.30) at 2, 4, 6, 8 WAP when compared to control treatment with 1.00, 1.42, 3.09 and 5.25 at 2, 4, 6, 8 WAP. 

Number of fruits per plant as influenced by combine application of organic manures showed significant differences (P<0.05) among the treatments applied. The treatment with T6 produced significantly higher number of fruits per plant (12.01). This was followed by 11.08 fruits per plants recorded in the treatment with T5. The least number of fruits per plant (2.73) was recorded in control.
Length of fruit as influenced by organic manure combinations, varied significantly (P<0.05) among the treatments. The longest fruits; 23.93cm was recorded with T6 treatment. This was followed by 23.84cm. The shortest fruit (13.18cm) was recorded in control treatment.

Circumference of fruit as influenced by organic manure combinations is shown in Table 6. The result followed the same pattern as in length of fruit. Treatment with T6 produced significant larger fruit circumference (19.55cm) while T5 treatment had 19.01cm circumference. The least fruit circumference (10.45cm) was recorded in control treatment.
Yield  

Fruit yield as influenced by organic manure combinations differed significantly at P<0.05. The treatment with Poultry manure + Pig droppings + Cattle droppings + Rabbit droppings had significantly higher yield (22.71 t/ha). Treatment with Poultry manure + Pig droppings + Cattle droppings produced 22.60 t/ha fruit yield. Poultry manure (Pm) treatment produced 18.20 t/ha fruit yield. The least fruit yield (7.10 t/ha) was recorded in control treatment.

DISCUSSION

Soil Physical and chemical properties 
The initial soil chemical and physical properties of the experimental plot before treatment indicated that the particle size analysis of the soil was Sandy (93.1%) and slightly acidic with pH 5.12. This can be attributed to the high rainfall prevalent in the area leading to leaching of the base cations from the surface of the soil. Similarly, the low exchangeable cations may be due to the low clay activity and low organic matter content of the soil. The CEC (Cation exchange capacity) was 15.16 (Cmol/kg) while the base saturation indicates that the study area has low fertility status which may be due to the continual usage of the area for intensive cropping without adequate replenishing of lost nutrient through fertilizer application (Udounang et al., 2022a). The soil is sandy in texture and has 93.1% sand, 3.1% silt and 4.2% clay. This observation could be as a result of basic macronutrient deficiency such as N, P, K, Cc, Mg and S resulting from leaching and soil erosion. The low organic matter (1.126 %) content suggests that the soil lack stability to adequately supply essential nutrients required by plant for plant growth. The management of this soil therefore requires adequate organic matter application to improve soil condition and crop yield (Udounang et al.,2023a; Akpan et al., 2024; Joseph et al.,2024; Ntuen et al.,2024; Ntuk et al.,2024; Umoh et al., 2024; Monday et al., 2024). Total Nitrogen was (5.23%). This was considered as medium range for crop growth (Ben et al.,2024). There was high level of available Phosphorous (24.58mg/hg) which was above critical value of 0.12Cmol/kg. 
Result showed significant differences (P<0.05) among the organic manure combinations used in the cultivation of cucumber in the study area. This could be as a result of differences in chemical and as well as other nutrient content of the organic manure combinations.

Growth and yield 

Combinations of Poultry manure + Pig droppings + Cattle droppings + Rabbit droppings performed better than other poultry-based organic manure sources. This could be as result of nutrient concentration such as Nitrogen, Phosphorous and potassium recorded in the combinations. According to Bhandari et al., (2002), Akpan et al., (2024) organic matter content has increase in values of Nitrogen, Phosphorous and Potassium including the main cations in the soil and thus allows plants to use the nutrients for a long time due to slow rate of decomposition and reduces the loss of those that are not utilized by the plants. This assertion agrees with Ikeh et al., 2016, Udounang, 2007 on their separate works on maize cocoyam. An analysis of organic manure indicates higher Nitrogen content in all the combined organic manures as compared to sole manure (Udounang et al., 2023b; Umoh et al., 2022). Nitrogen plays a primary role in protein synthesis and cell multiplication and elongation. It also enhances the efficacy of other nutrients usage such as Phosphorous and Potassium in improving the yield of cucumber (Ikeh et al.,2012a; Ikeh et al.,2012b).
 This assertion agrees with Udounang and Ndaeyo (2019) who affirm the yield increases in organic manure when applied with cocoyam and maize intercropping system. An increase in organic matter increase vegetative growth in cucumber and thus affects such parameters as vine length, number of leaves, number of vines per plant. 
This agrees with the submission of Udounang et al., (2019) on the vegetative performance of fluted pumpkin with selected crushed crop residues.

The combined application of the four manures (Poultry manure + Pig droppings + Cattle droppings + Rabbit droppings) gave higher values because of the Nitrogen status arising from the different organic manures. This further results in an increase in number of fruits per plant (Udounang et al., (2022b) in the combined treatments as well. Organic manure apart from releasing nutrient elements to the soil has also been shown to improve other soil chemical and physical properties which enhances crop growth and development. This may be responsible for the better performance recorded on plants that had combined application of organic manures than crops that received sole poultry manure treatment.

CONCLUSION
The study concluded that:
i) Application of combined organic fertilizer enhanced the yield of cucumber compared to control treatment. 
ii) Treatment of combined application of Poultry manure + Pig droppings + Cattle droppings + Rabbit droppings produced significant fruit yield compared to sole application of poultry manure at 40gm per stand. 
RECOMMENDATION 
i) Based on the study finding, combine application of Poultry manure + Pig droppings + Cattle droppings + Rabbit droppings were recommended for cucumber production in Obio Akpa at 40gm per stand.
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Table 1: Physico-chemical properties of Experimental site before planting at 0-15cm depth
	Soil properties
	Value

	Sand (%)

Silt (%)

Clay (%)

Textural class

Chemical properties

Soil pH

Organic matter (%)

Total N (%)

Available P(Mg/kg) express Kg/ha
Exchangeable bases(Cmol/kg)

Ca 

Mg

Na 

K

Exchangeable acidity (Cmol/kg)

Effective cation Exchange capacity

Base Saturation 
	93.1

3.1

4.2

Sandy

5.12

1.126 

5.23

24.58

10.4

2.9

0.14

0.26

1.78

15.16

88.4




Table 2: Vine length (cm) as influenced by combined application of organic manures
	
	WEEKS AFTER PLANTING (WAP)

	TREATMENTS
	2
	4
	6
	8

	Control
	9.50
	20.11
	35.06
	63.77

	T1
	9.63
	59.80
	64.10
	105.53

	T2
	10.02
	64.60
	94.63
	114.08

	T3
	9.88
	50.94
	74.63
	140.21

	T4
	11.03
	69.85
	102.33
	133.08

	T5
	11.60
	80.41
	70.01
	129.05

	T6
	11.30
	88.71
	115.60
	145.87

	LSD (P<0.05)
	NS
	3.20
	4.17
	4.51


Table 3: Vine girth (cm) as influenced by combined application of organic manures
	
	WEEKS AFTER PLANTING (WAP)

	TREATMENTS
	2
	4
	6
	8

	Control 
	2.20
	2.41
	2.98
	3.01

	T1
	2.08
	2.82
	3.24
	3.35

	T2
	2.22
	2.80
	3.49
	3.55

	T3
	2.23
	2.52
	3.33
	3.47

	T4
	2.41
	3.21
	3.69
	3.94

	T5
	2.38
	2.82
	3.35
	3.52

	T6
	2.41
	2.58
	3.46
	3.88

	LSD (P<0.05)
	NS
	NS
	NS
	NS


Table 4: Number of leaves per plant as influenced by combined application of organic 
                manures

	
	WEEKS AFTER PLANTING (WAP)

	TREATMENTS
	2
	4
	6
	8

	Control 
	4.60
	8.11
	13.20
	18.41

	T1
	4.71
	11.25
	30.18
	36.56

	T2
	4.56
	13.07
	30.22
	56.81

	T3
	4.73
	16.60
	33.11
	64.18

	T4
	4.55
	14.09
	31.19
	51.08

	T5
	4.69
	18.20
	34.88
	55.11

	T6
	4.70
	18.21
	34.89
	58.12

	LSD (P< 0.05)
	NS
	2.51
	3.81
	5.40


Table 5: Number of vines per plant as influenced by combined application of organic 

                manures
	
	WEEKS AFTER PLANTING

	TREATMENTS
	2
	4
	6
	8

	Control 
	1.00
	1.42
	3.09
	5.25

	T1
	1.11
	6.30
	8.75
	18.01

	T2
	1.02
	5.67
	8.72
	18.25

	T3
	1.03
	8.33
	16.14
	25.11

	T4
	1.10
	6.14
	13.05
	20.28

	T5
	1.13
	8.06
	14.18
	26.75

	T6
	1.13
	8.71
	16.99
	28.30

	LSD (P< 0.05)
	NS
	1.93
	2.71
	3.30


Table 6:  Yield and Yield Components of Cucumber as influenced by combine application 
                 of Organic manures.

	Treatments
	Number 
of fruits 
per plant
	Length 
of 
fruits (cm)
	Circumference of fruits (cm)
	Fruit yield (t/ha)

	Control 
	2.73
	13.18
	10.45
	7.10

	T1
	8.40
	20.22
	15.30
	16.20

	T2
	8.75
	20.60
	15.10
	18.23

	T3
	11.00
	23.43
	18.69
	20.68

	T4
	10.62
	19.89
	16.22
	19.25

	T5
	11.08
	23.84
	19.01
	22.60

	T6
	12.01
	23.93
	19.55
	22.71

	LSD (P< 0.05)
	3.61
	4.25
	3.07
	2.06
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