




Effect of Poultry Manure, Moringa and Neem Leaf Extracts on the Varietal Performance of Tomato (Solanum Lycopersicum L.)





ABSTRACT
Pot experiment was carried out in a hoop-house at the Teaching and Research Farm of Rivers State University from August 2020 -February 2021 cropping season to evaluate the agronomic performance of three Tomato (Solanum lycopersicum L) varieties (Jos, Beef and RVF) to the exogenous applications of Moringa leaf extract (MLE), Neem leaf extract (NLE) and poultry manure (PM). The MLE and NLE were applied at 30ml of 0, 5 and 10 litres concentrations with 20t/ha PM singly and in all possible combinations, in a Completely Randomized Design (CRD) in three replications. The tested parameters were percentage emergence, days to 50% flowering and fruiting, plant height, number of branches, leaves, flowers, fruit, and fruit weight. The results showed that applications of MLE, NLE (priming and foliar spray) and PM had significant (p≤0.05) effects on tested parameters over the control at all growth stages and on fruit yield, but the combination of these treatments gave a better performance. Among the MLE treatments, both sole and combined applications, MLE5 gave a better performance on growth parameters such as plant height (149.08cm), number of leaves (145.74) and number of branches (34.92), than MLE10, plant height (143.85cm), no of leaves (143.66), and number of branches (34.40) while MLE10 was superior in terms of yield and yield related parameters such as number of flowers (24.44), number of fruit (21.37) and fruit weight (6.90kg t/ha). NLE 10 gave a better growth and yield performance than NLE 5. The combination of MLE, NLE and PM gave a better performance on growth and yield than their single applications and the control. However, the combination effect of MLE10+NLE10+PM exhibited larger number of flowers, more number of fruits as well as heaviest fruits. Plants treated with Moringa and Neem leaf extracts recorded zero pest infestation when compared to the PM alone and the control treatment. Among the varieties, Jos variety treated with MLE, NLE and PM single and in all combinations recorded the best and highest values in all growth and yield parameters, followed closely by RVF, while Beef variety was the least. The significant effect of MLE, NLE and PM on the agronomic performance of the three tomato varieties suggests that, MLE, NLE and PM can be used as a source of nutrient to grow tomato plants.
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INTRODUCTION
Background of the Study
Tomato (Solanum lycopersicum L.) is known as the most popular home garden vegetable and the world's second most consumed vegetable after potatoes (Solanum tuberosum L.), (USDA, 2017).
It belongs to the family Solanaceae, which includes several other commercially important species. Tomato is a popular tropical crop that provides numerous nutritional as well as health values which are beneficial to human. Tomato contains carotenoids (Van den berg et al., 2000), which are the main source of lycopene, the red coloring pigment in tomato. Tomato is considered as one of the world's most important food crops (Frusciante et al., 2000), as well as one of the most researched and commercially available vegetables. Its cultivation, however, is mostly limited to cool-mild and dry areas, with some exceptions in hot and dry seasons (Hanson et al, 2001;, IFPRI/PBS, 2007).Commercial tomato cultivation in Nigeria is limited to the savannah agro-ecology of the north and a few damp savannah agro-ecologies of the south. (Umeh et al, 2002). Nigeria, having a population of roughly 160 million people and a tomato production of 1,701,000 tons per year, produces only 5 percent of what China produces and 12 percent of what the United States produces (FAO, 2008), and the demand for fresh tomatoes in Nigeria exceeds supply, especially during the off-season (Tijani, 2001).
According to IFPRI/PBS(2007), one of the factors that limits production of tomato in Nigeria is the limitation of production to a specific season, which results in times of excess and shortage, resulting in high price of fresh fruits, as well as the cultivation of exotic varieties that are not well adapted to local environmental conditions. Poor seed quality, soil fertility, fertilizer usage, insufficient land, poor transportation infrastructure, and insect and disease issues, especially during the wet season, are all potential limits to tomato production (Afolabi and Ayide, 2001), necessitating the development of different agronomic practices that a farmer can easily adopt to improve tomato growth and fresh fruit yields.
Poultry manure has shown to significantly boost the growth and fruit yields of crops such as okra as reported by Ashraf et al. (2016), Ali et al. (2014), and Tiamiyu et al. (2012), leading to an increase to it being used  in its use as a source of nutrients by farmers. Poultry manure is a very cheap and effective source of nutrient, especially nitrogen but ready availability remains an important issue since large amounts must be applied to give optimum yield, (Mathew et al., 2017). Plant residues such as: banana peels (Jonathan et al., 2012), Senna siamea, Leucaena leucocephala and Gliricidia sepium (Akande et al., 2010; Olujobi and Ayodele, 2013), sea weeds (Khan et al., 2009), Moringa oleifera (Fahey, 2005) are sources of nutrients needed to improve crop production.
Moringa (Moringa olifera L.) belongs to the Moringaceae family. It is one of such alternatives, being investigated to ascertain its effect on growth and yield of crops and thus can be promoted among farmers as a possible supplement or substitute to inorganic fertilizers (Phiri, 2010). Moringa leaves are high in Zeatin, a naturally occurring cytokinin, as well as other substances including ascorbates, vitamin E, and phenolics, which make the leaf extract a natural plant growth enhancer (Nagar et al., 2006). Moringa leaves were used to make a plant growth spray that enhanced crop production by 20 to 35 percent. Foliar application causes plants to live long, have stronger and heavy roots, stems, and leaves, produce more fruit, and improve production by 20 to 35 percent, according to (Foidle et al., 2001) and highlighting the possibility of using it as a foliar spray to help young plants develop faster in numerous trials, Moringa leaf extract (MLE) demonstrated to be an excellent plant growth enhancer (Nouman et al., 2011). Makkar et al. (2007) found the moringa leaves as a source of plant growth factors, antioxidants, β- carotene and vitamin C. Moringa leaf extract was studied by Siddhuraju and Becker (2003) for its antioxidant qualities, and it was shown to be effective in: “(1) reducing potassium ferricyanide, (2) scavenge superoxide radicals, (3) prevent the peroxidation of lipid membranes in liposomes, (4) donate hydrogen and scavenge radicals”. 
According to Sayed, Salem & Ali (2011), neem plant products have been utilized in agriculture to stimulate seed germination, improve soil quality, and protect diverse crop species from numerous insect classes. The neem leaves contain good quantities of flavonoids, steroids, carbohydrates, glycosides, antiquinone, terpenoides and alkaloids (Raphael, 2012). Alkaloids such as phnenolic and saponins, which also have antioxidant effects, protect plants from diseases. Neem leaves, seed cake, leaf seed, and bark extracts have been proven to improve various chemical features of soils when used as organic fertilizers. Neem products include insecticides, pesticides, fumigants, fertilizers, manures, compost, urea coating agents, and soil conditioners (Hossain etal 2008, subbalakshmietal 2012), (Hossain et al., 2008;, Subbalakshmi et al., 2012).  Particularly, soil pH, total nitrogen, ammonium nitrogen exchangeable bases micronutrients, and electrical conductivity have all improved as a result of using neem products. (Aduloju, Adelana, and Shuaib, 2013; Elnasikh et al., , Osman, andSherif, 2011). The chemical composition of the different parts of the neem plant employed as soil amendments is responsible for these differences in soil fertility. (Solomon, Okon, and Umoetok, 2008; Elnasikh et al., 2011); which are sometimes richer in some mineral components than farmyard manure or sewage sludge. Apart from hormone, medicinal plant extracts contain saponins and polyphenols which could be the active compounds causing the effect on growth and yield of crop plants (Andresen and Cedergreen, 2010).
The demand for agricultural techniques that is sound, ecologically compatible, and environmentally friendly, capable of providing enough food for the growing human populations while also preserving soil quality and improving the quality and quantity of agricultural produce is increasing rapidly (Ruso et al., 2012;, FAOSTAT,. (2017). Therefore, this study was carried out to evaluate the effects of Poultry Manure, Moringa and Neem leaf extract preparations on the agronomic performance and insect pest management of three tomato varieties in Port Harcourt.

MATERIALS AND METHODS
Study Area
This research was carried out in the Hoop House of the Rivers State University Teaching and Research Farm, Nkpolu-Oroworukwo, Port Harcourt. The study location lies in the humid tropical zone of the Southern Nigeria. It lies between latitude 4.5oN and longitude 7.0oE with an elevation of 18m above sea level. The climate of the area is tropics, it has with 2 seasons; wet (rainy) and the dry seasons. The mean annual rainfall in Port Harcourt ranges from about 3,000mm to 4,500mm, annual temperature ranges from 22oC to 29oC while relative humidity varies from 75% and 95%. Port Harcourt soils are of Coastal Plain Sands. These soils have been found to range from sand to sandy loam in the surface soil horizon, with pH values of between 4.0 and 5.8 in water (Ayolagha and Onuegbu, 2002). The vegetation consists of tropical and mangrove swamp forest (Uko et al., 2013).
Collection and analysis of soil samples before cultivation
Top soil (0-15 cm) samples were randomly collected from cultivated farm, bulked to form a composite sample; air dried and sieved using a 2mm mesh size. The routine analyses as described in Udo et aal. (2009) for physical and chemical properties were carried out on the soil sample. 10 kg of the soil sample were measured into plastic containers that were perforated at the base. 
Sources and Collection of Tomato Seeds, Poultry Manure, Moringa and Neem Leaves
Three tomato varieties (Jos, Beef and Roman VF) were obtained from two locations (Agricultural Development Program, Ministry of Agriculture and Fruit Garden) all in Port Harcourt. Poultry manure, Moringa and Neem leaf were sourced from the Rivers State Teaching and Research Farm.
Preparation and Applications of Poultry Manure, Moringa and Neem Leaf Extracts 
Poultry manure
Poultry manure was air-dried and finely crushed. 0.089kg (89g) of the poultry manure was weighed and added to poly pots filled with 10kg soil 2 weeks before planting.

Moringa and Neem Leaf Extracts
Fresh leaves of moringa and neem were washed with tap water and then shade dried for seven days at room temperature 2± 270C. The dried leaves were milled into uniform powder. 500g from each of the dried powered plant samples were weighed and soaked in 5 and 10 litres of water respectively, stirred for 30 minutes and left for 24 hours. The extracts were filtered through cheese cloth about two times to separate the residues from the solution, a method adopted from Sale et al., 2015. Moringa and neem leaf extracts were sprayed at the rate of 30ml for each plant at two weeks interval, starting from two weeks after germination to fruit maturity.
Tomato Seed preparation and planting
The tomato seeds were soaked in each plant extracts at 30ml for 4 hours and then air dried before planting (Deepti et al., 2016).Seeds of each tomato varieties were planted at four seeds per pot with sizes 30 X 30cm filled with 10kg of soil perforated at the base. The distance between each pot was 35 X 35cm while distance between treatments was 40 X 40cm.
Experimental Design
The experiment (hoop-house pot experiment) was laid out as Completely Randomized Design (CRD) with twelve treatments replicated three times. The treatments consist of milled moringa and neem leaves mixed in 0, 5 and 10 litres of water rates of concentrations and 20t/ha poultry manure singly and in all possible combinations and control.
Data Collections and Statistical Analysis
Data were collected on Percentage Emergence (%), Number of Days to 50% flowering, Number of Days to Fruiting, plant height, number of leaves and number of branches at intervals of two (2) weeks from 6 WAP (weeks after planting). Harvesting of fresh fruits begins at 10 WAP which was done in 4 days interval. The Level of pest infestation, number of fruits per plant was counted and the fresh fruit weight per plant was recorded. All data obtained for each character were subjected to analysis of variance (ANOVA) and the treatment means were separated by Fisher’s Least Significant Difference (LSD) at 5% probability.

RESULTS		
Physical and Chemical Properties of the Soil. PM. MLE and NLE before Planting
The pre-cropping soil properties and some chemical properties of PM, NLE and MLE used for the experiment before treatment application is shown in Table 1. The soil was a very strongly acidic (pH=4.97) sandy loam containing 1.17% O.C, 14% N, 2.02% OM, and 0.18 Mg/kg Available P. While exchangeable K, Na, Ca and Mg were 4, 6, 0.6, and 1 cmol/kg respectively. 
The chemical analysis of the Poultry Manure as presented in Table 1 showed that the manure had a pH value of 7.20 which is neutral, 36.80% organic matter organic carbon was 8.30%, 2.5% total nitrogen, available P 6.90 Mg/kg, While P, K, Na, Ca and Mg were 0.09, 0.12, 3.09 and 1.57 Cmol/kg respectively. The chemical analysis of the dried Neem leaf showed that the pH was slightly acidic (6.4), 12.3% organic carbon, 21.58% organic matter, 3.00% total nitrogen, 6.00% P, 2.75% total K, 1.46% Ca and 0.91% Mg. The pH of moringa leaf was slightly acidic (6.37), 4.51% total nitrogen, exchangeable K (9.98 mgkg), 4.51 cmol/kg Ca, 7.10 cmol/kg P.



Table 1: Chemical and Physical properties of Soil, Poultry Manure, dried Neem and Moringa leaf samples.
	Parameters
	Soil

	 pH 	
	5.67

	Organic Carbon (%)
	1.17

	Total Nitrogen (%)
	0.14

	Available Phosphorus (Mg/kg)
	0.18

	Potassium (k) (Cmol/kg)
	4

	Sodium (Na) (Cmol/kg)
	6

	Calcium (Ca) (Cmol/kg)
	0.6

	Magnesium (Mg) (Cmol/kg)
	1

	Organic Matter (%)
	2.02

	ECEC (Cmol/kg)
	-

	Physical Characteristics
	

	Sand (%)
	85.8

	Silt (%)
	10.4

	Clay (%)
	3.8

	Textural class
	Sandy Loam



Agronomic performance of Tomato Varieties to Poultry Manure, Moringa and Neem Leaf Extracts preparation.
	Percentage Emergence %
The percentage emergence of the various treatments and tomato varieties taken at 7 days after planting is presented in table 2. The percentage emergence varied among the varieties. Jos (87.83%) recorded the highest values in terms of percentage emergence 7 days after planting followed closely by RVF (86.44%). Beef variety recorded the least value (83.55%) table 2.  
Improved germination percentage was recorded in all the treatments. Germination percentage ranged from 62.86 to 99.07% (Table 3). The highest seedling emergence was obtained from the combination of MLE and NLE when compared to the sole applications of this treatment, PM and the control. However, the combination effect of MLE 10 + NLE 10 + PM (99.07%) was superior to other treatments, singly and combined. The control treatment recorded the least value of percentage emergence (62.86%). Between the two levels of MLE and NLE, applications of MLE 10 and NLE 10 applied alone or in combination recorded the highest seedling emergence than MLE 5 and NLE 5 (Table 3), 
The results in Table 4 showed that the interaction of treatments and varieties had a significant effect on the percentage emergence of tomato. This effect indicates that the varieties responded differently to the treatments. The highest value was obtained from varieties treated with MLE 10 + NLE 10 + PM with a value of (100%) and the least value was obtained from the control (62.34%). Jos and RVF varieties significantly recorded the highest seedling emergence than Beef across all treatments, singly and in all possible combinations.
Days to 50% Flowering
Results of the study presented on Table 2 indicate that, there was significant difference among the varieties used in respect to the number of days to 50% flowering. Jos variety was the earliest to attain 50% flowering (55.53 days), followed closely by RVF (57.75 days) with Beef variety recording the highest number of days to 50% flowering (59.53 days).
The effect of PM, MLE and NLE on tomato varieties on Table 3 showed that the application of MLE + NLE + PM recorded the lowest number of days to 50% flowering and was significantly different from the sole applications of these treatments and the control.  The highest values were observed in the control treatment (68.00 days). There was no difference between MLE 5 + NLE5 + PM and MLE 10 + NLE 10 + PM. However, there was significant difference between the two levels of MLE and NLE sole and in combination with PM. MLE 5 (58.66 days) and MLE 5 + PM (55.25 days) was higher than MLE 10 (56.66 days) and MLE 10 + PM (53.66 days). Also NLE 5 (60.66 days) and NLE 5 + PM (56.66 days) were higher than NLE 10 (58.18 days) and NLE 10 + PM (55.25 days) Table 3.  
The interaction between PM, MLE, NLE and varieties significantly (P = 0. 05) affected the number of days to 50% flowering when compared to the control.  There was significant difference between the varieties, Jos variety treated with PM, MLE and NLE singly and in combined applications recorded the lowers number of days to 50% flowering, followed by RVF while Beef recorded the highest number of days to 50% flowering across all treatments. 
Number of Days to Fruiting
The number of days to fruiting varied among the varieties (Table 2). Jos variety recorded the lowest number of days to fruiting (68.71 days), followed by RVF (71.21 days) with Beef variety recording the highest number of days to 50% fruiting (73.04 days), Table 2.
The combined application of MLE, NLE and PM recorded the lowest number of days to fruiting and was significantly different from the sole applications of these treatments and the control.  The highest number of days to fruiting was observed in the control treatment (85.00 days). There was no significant difference between the combination of MLE 5 + NLE5 + PM and MLE 10 + NLE 10 + PM. However, there was significant difference between the two levels of MLE and NLE singly and in combination with PM. The result presented on Table 4 showed that the interaction between PM, MLE, NLE and varieties significantly (P = 0. 05) affected the number of days to fruiting.  There was significant difference between the varieties, Jos variety treated with PM, MLE and NLE sole and in combined applications recorded the lowest number of days to fruiting (63.00 days), followed by RVF (64.00%) while Beef recorded the highest number of days to fruiting (66.00 days) across all treatments (Table 4).
Table 2:	Effect of Tomato Varieties on Percentage Emergence, Number of Days to Flowering and Fruiting
	VARIETIES
	PE
	DTF
	DTFR

	JOS
	87.83a
	55.53c
	68.71c

	RVF
	86.44b
	57.75b
	71.21b

	BEEF
	83.55c
	59.53a
	73.04a

	LSD(0.05)
	0.06
	0.07
	0.07


Note: Means that do not share same letter on the same column are significantly different at fishers least significant difference (0.05), PE = Percentage Emergence, DTF = Days to 50% Flowering, DTFR = Number of Days to fruiting, LSD = Least Significant Difference, RVF = Roman VF.









Table 3   Effect of Treatments on Percentage Emergence, Number of Days to Flowering and Fruiting
	TREATMENTS
	PE %
	DTF
	DTFR

	CON
	62.86l
	68.00a
	85.00a

	PM
	71.27k
	64.66b
	78.67b

	MLE 5
	81.50i
	58.66d
	71.67d

	MLE 10
	87.03g
	56.66f
	69.67e

	NLE 5
	71.27j
	60.66c
	73.67c

	NLE 10
	82.40h
	58.18e
	71.67d

	MLE 5 + PM
	92.50e
	55.25g
	68.48f

	MLE 10 + PM
	96.27c
	53.66h
	66.67h

	NLE 5 + PM
	89.83f
	56.66f
	69.67e

	NLE 10 + PM
	93.50d
	55.25g
	68.07g

	MLE 5 + NLE 5 + PM
	97.20b
	51.33i
	64.33i

	MLE 10 + NLE 10 + PM
	99.07a
	51.33i
	64.33i

	LSD(0.05)
	0.12
		0.14
	0.14


Note: Means that do not share same letter on the same column are significantly different at fishers least significant difference (0.05), CON= Control, PM=Poultry manure, MLE (5 & 10) = Moringa leaf extract (5 & 10 litres concentrations), NLE (5 & 10) = Neem leaf extract(5 & 10 litres concentrations), PE = Percentage Emergence, DTF = Days to 50% Flowering, DTFR = Number of Days to fruiting, LSD = Least Significant Difference.






















Table 4:   Interaction Effect of Treatments on Percentage Emergence, Number of Days to 
Flowering and Fruiting
	TREATMENTS
	VAR
	PE
	DTF
	DTFR

	CON
	JOS
	62.34n
	68.00a
	85.00a

	
	BEEF
	63.90m
	68.00a
	85.00a

	
	RVF
	62.34n
	68.00a
	85.00a

	PM
	JOS
	72.20k
	62.00e
	76.00d

	
	BEEF
	69.40l
	67.00b
	81.00b

	
	RVF
	72.20k
	65.00c
	79.00c

	MLE 5
	JOS
	86.10f
	56.00m
	69.00j

	
	BEEF
	77.80i
	61.00f
	74.00e

	
	RVF
	80.60h
	59.00h
	72.00f

	MLE 10
	JOS
	94.40d
	54.00o
	67.00l

	
	BEEF
	83.30g
	59.00h
	72.00f

	
	RVF
	86.10f
	57.00l
	70.00i

	NLE 5
	JOS
	80.60h
	58.00j
	71.00g

	
	BEEF
	75.00j
	63.00d
	76.00d

	
	RVF
	77.80i
	61.00f
	74.00e

	NLE 10
	JOS
	86.10f
	55.44n
	69.00j

	
	BEEF
	77.80i
	60.56g
	74.00e

	
	RVF
	83.30g
	58.56i
	72.00f

	MLE 5 + PM
	JOS
	94.40c
	52.56q
	65.44n

	
	BEEF
	88.80e
	57.44k
	71.00g

	
	RVF
	94.40c
	55.78m
	69.00j

	MLE 10 + PM
	JOS
	97.20b
	51.00r
	64.00p

	
	BEEF
	94.40c
	56.00m
	69.00j

	
	RVF
	97.20b
	54.00o
	67.00l

	NLE 5 + PM
	JOS
	94.40d
	54.00o
	67.00l

	
	BEEF
	86.10f
	59.00h
	72.00f

	
	RVF
	94.40d
	57.00l
	70.00i

	NLE 10 + PM
	JOS
	94.40c
	52.56q
	65.11o

	
	BEEF
	94.40d
	57.44k
	70.56h

	
	RVF
	94.40c
	55.78m
	68.56k

	MLE5 + NLE5 + PM
	JOS
	97.20b
	50.00s
	63.00q

	
	BEEF
	97.20b
	53.00p
	66.00m

	
	RVF
	97.20b
	51.00r
	64.00p

	MLE10 + NLE10 + PM
	JOS
	100.00a
	50.00s
	63.00q

	
	BEEF
	97.20b
	53.00p
	66.00m

	
	RVF
	100.00a
	51.00r
	64.00p

	LSD0.05
	
	0.32
	0.24
	0.24



Note: Means that do not share same letter on the same column are significantly different at fishers least significant difference (0.05), CON= Control, PM=Poultry manure, MLE (5 & 10) = Moringa leaf extract (5 & 10 litres concentrations), NLE (5 & 10) = Neem leaf extract(5 & 10 litres concentrations), PE = Percentage Emergence, DTF = Days to 50% Flowering, DTFR = Number of Days to fruiting, LSD = Least Significant Difference, VAR = Varieties.


Growth Parameters
The results presented on in Table 5 indicates that, there was significant difference among the varieties used in respect to the growth parameters; plant height, number of leaves and branches at 6, 8 and 10 weeks after planting (WAP). However, as the week after planting (WAP) progressed, the value recorded for each variety increased. The Jos type had the best performance in these growth parameters at 6, 8, and 10 WAP, while the Beef variety had the least performance. 
The effect of PM, MLE and NLE on tomato varieties on Table 6 showed that, the combination of MLE + NLE + PM produced the highest plant heights, number of leaves and branches at 6, 8 and 10 WAP when compared to the sole applications of this treatments and the control. The control treatment recorded the least plant height (72.9). However, the combination effect of MLE 5 + NLE 5 + PM was superior to other treatments, singly and combined applications. The single and combined applications of MLE 5 recorded highest plant height, number of leaves and branches at 6, 8 and 10 WAP than MLE 10, while NLE 10 sole and combined recorded the highest plant height, number of leaves and branches than NLE 5 at 6, 8 and 10 WAP (table 6)
The results presented on Table 7 shows that the interactions between PM, MLE and NLE and varieties significantly (P = 0. 05) affected the plant height, number of leaves and branches at 6, 8 and 10 WAP. The interaction effect of PM, MLE and NLE (applied singly and in combination) and varieties at 6, 8 and 10 WAP indicates that varieties Jos and RVF significantly produced the highest plant heights, number of leaves andmore number of leaves. While Beef variety produced lowest plant height, number of leaves and branches. However, the combination of MLE 5 + NLE 5 + PM produced the highest plant height, number of leaves and branches across all three varieties while the lowest plant heights, number of leaves and branches were recorded in the control treatment across all three varieties. The data recorded also showed that the interaction between the treatments (PM, MLE and NLE) and varieties were effective as the WAP increased (Table 7).






Table 5:   Effect of Tomato Varieties on Plant Height,Number of Leaves and Branches at 6, 8 and 10 WAP
	
	6WAP
	
	
	8WAP
	
	
	10WAP
	
	

	VARIETIES
	PH
	NOL
	NOB
	PH
	NOL
	NOB
	PH
	NOL
	NOB

	JOS
	24.79a
	47.31a
	9.65a
	54.25a
	82.45a
	18.37a
	113.90a
	119.34a
	28.06a

	RVF
	22.42b
	44.73b
	8.42b
	49.50b
	80.01b
	17.05b
	104.40b
	116.53b
	26.71b

	BEEF
	22.15c
	44.10C
	8.29b
	49.24b
	79.34c
	16.85b
	103.53c
	116.22b
	26.34c

	LSD(0.05)
	0.17
	0.29
	0.20
	0.32
	0.31
	0.24
	0.60
	0.53
	0.24


Note: Means that do not share same letter on the same column are significantly different at fishers least significant difference (0.05), WAP= Weeks after planting, PH = Plant Height, NOL= Number of leaves, NOB = Number of Branches, LSD = Least Significant Difference, RVF = Roman VF.


Table 6:  Effect of PM, MLE and NLE on Plant Height,Number of Leaves and Branches at 6, 8 and 10 WAP.
	
	6WAP
	
	
	8WAP
	
	
	10WAP
	
	

	TREATMENTS
	PH
	NOL
	NOB
	PH
	NOL
	NOB
	PH
	NOL
	NOB

	CON
	17.19j
	24.52j
	3.67i
	36.79j
	42.77k
	7.51i
	72.90k
	71.88k
	10.88j

	PM
	18.74i
	32.33i
	5.59h
	40.47i
	65.92j
	12.03h
	84.34j
	97.25j
	18.25i

	MLE 5
	21.21f
	41.30f
	8.41e
	46.41f
	76.37g
	17.48e
	97.84f
	112.37g
	27.55f

	MLE 10
	20.26g
	40.04g
	7.59f
	43.59g
	74.11h
	16.62f
	92.35g
	109.11h
	26.66g

	NLE 5
	19.52h
	38.85h
	6.96g
	42.00h
	71.96i
	15.88g
	87.05i
	106.18i
	25.96h

	NLE 10
	20.13g
	39.52g
	7.56f
	43.25g
	73.51h
	16.51f
	90.74h
	108.48h
	26.55g

	MLE 5 + PM
	25.86c
	52.89c
	10.67b
	57.79c
	92.00c
	19.96b
	122.54c
	132.25c
	30.77c

	MLE 10 + PM
	24.95d
	50.81d
	10.04c
	54.91d
	89.63d
	19.44c
	117.05d
	128.96d
	29.92d

	NLE 5 + PM
	24.02e
	49.67e
	9.37d
	53.04e
	86.66f
	18.62d
	112.92e
	124.74f
	28.74e

	NLE 10 + PM
	24.94d
	50.59d
	9.96c
	55.42d
	88.70e
	19.37c
	116.64d
	127.70e
	29.81d

	MLE 5 + NLE 5 + PM
	30.59a
	62.48a
	13.00a
	30.59a
	103.48a
	22.92a
	149.08a
	145.74a
	34.92a

	MLE 10 + NLE 10 + PM
	30.09b
	61.52b
	12.70a
	30.09b
	102.11b
	22.70a
	143.85b
	143.66b
	34.40b

	LSD(0.05)
	0.35
	0.57
	0.40
	0.63
	0.62
	0.47
	1.19
	1.06
	0.49


Note: Means that do not share same letter on the same column are significantly different at fishers least significant difference (0.05), CON= Control, PM=Poultry manure, MLE (5 & 10) = Moringa leaf extract (5 & 10 litres concentrations), NLE (5 & 10) = Neem leaf extract(5 & 10 litres concentrations), WAP= Weeks after planting, PH = Plant Height, NOB = Number of branches = NOL= Number of leaves, NOB = Number of, LSD = Least Significant Difference.



Table 7:   Interaction Effect of Treatments on Plant Height, Number of leaves and   Branches

	
	
	6WAP
	
	
	8WAP
	
	
	10WAP
	

	TREATMENTS
	VAR
	PH
	NOL
	NOB
	PH
	NOL
	NOB
	PH
	NOL
	NOB

	CON
	JOS
	17.35o
	24.33v
	3.56n
	36.58v 
	42.22u
	7.44r
	72.13s
	71.66t
	10.66w

	
	BEEF
	16.92o
	24.78v
	3.78n
	37.71u 
	43.00u
	7.66r
	73.42s
	72.11t
	11.33w

	
	RVF
	17.28o
	24.44v
	3.67n
	36.07w
	43.11u
	7.44r
	73.15s
	71.88t
	10.66w

	PM
	JOS
	20.02k l
	35.00s
	6.33kl
	43.04qr
	68.55r
	12.88p
	89.34op
	101.44q
	19.66u

	
	BEEF
	18.01n
	30.22u
	5.11m
	39.02u 
	63.77t
	11.44q
	81.43r
	96.55r
	17.44v

	
	RVF
	18.17n
	31.78t
	5.33m
	39.36t 
	65.44s
	11.77q
	82.26r
	93.77s
	17.66v

	MLE 5
	JOS
	22.88i
	44.56k
	9.44fgh
	49.78l
	79.55l
	18.66fghi
	104.57k
	115.55l
	28.77klmn

	
	BEEF
	20.11k
	39.33no
	7.78j
	44.22op
	74.55n
	16.77lm
	93.44n
	110.55m
	26.88qr

	
	RVF
	20.62k
	40.00n
	8.00j
	45.24no
	75.00n
	17.00kl
	95.51m
	111.00m
	27.00q

	MLE 10
	JOS
	21.90j
	42.56l
	8.89hi
	46.74m
	76.55m
	17.88ij
	98.82l
	111.55m
	28.00nop

	
	BEEF
	19.43l m
	38.56op
	6.89kl
	41.93s 
	72.66o
	15.88no
	88.84p
	107.66no
	25.88st

	
	RVF
	19.45l m
	39.00op
	7.00k
	42.09r
	73.11o
	16.11mn
	89.40op
	108.11no
	26.11r

	NLE 5
	JOS
	20.60k
	41.22m
	8.22ij
	44.09pq
	74.22n
	17.00kl
	91.34o
	108.22n
	27.22pq

	
	BEEF
	18.96m
	37.11r
	6.22l
	40.93t 
	70.33q
	15.22o
	84.86q
	105.00p
	25.22t

	
	RVF
	18.98m
	38.22pq
	6.44kl
	40.98st 
	71.33pq
	15.44no
	84.95q
	105.33p
	25.44st

	NLE 10
	JOS
	21.58j
	42.44l
	8.89hi
	46.18mn
	76.44m
	17.77jk
	97.02lm
	111.44m
	27.88op

	
	BEEF
	19.37m
	37.44qr
	6.78kl
	41.76st 
	72.66o
	15.77no
	87.51p
	106.33op
	25.77st

	
	RVF
	19.43l m
	38.67op
	7.00k
	41.82st
	71.44p
	16.00mno
	87.71p
	107.66no
	26.00st

	MLE 5 + PM
	JOS
	27.03e
	54.67e
	12.11c
	55.69i
	93.66f
	21.88c
	127.13f
	133.66e
	32.66e

	
	BEEF
	25.11g
	51.67fg
	9.89f
	56.22hi
	90.66gh
	18.77fgh
	119.35h
	130.77fg
	29.11ijklm

	
	RVF
	25.43g
	52.33f
	10.00ef
	57.07gh
	91.66g
	19.22f
	121.13gh
	132.33ef
	30.55fg

	MLE 10 + PM
	JOS
	26.15f
	52.56f
	10.89d
	57.42g
	91.22gh
	20.66d
	121.73g
	130.66fg
	31.22f

	
	BEEF
	24.26h
	49.89hi
	9.56fgh
	53.60j
	88.77ij
	18.55fghij
	114.15i
	127.88hij
	28.88jklm

	
	RVF
	24.43h
	50.00h
	9.67fg
	53.71j
	103.44b
	19.11fg
	115.28i
	128.33hi
	29.66hij

	NLE 5 + PM
	JOS
	25.34g
	51.33g
	10.00ef
	60.07f
	88.88i
	19.33ef
	119.93gh
	126.33j
	29.44ijk

	
	BEEF
	23.34i
	48.67j
	9.00gh
	51.69k
	88.33ij
	18.22hij
	109.37j
	123.88k
	28.33mno

	
	RVF
	23.36i
	49.00ij
	9.11gh
	51.73k
	85.66k
	18.33ghij
	109.46j
	124.00k
	28.44lmno

	NLE 10 + PM
	JOS
	26.14f
	52.33f
	10.67de
	57.71g
	86.00k
	20.11de
	121.42g
	129.33gh
	30.44fgh

	
	BEEF
	24.28h
	49.67hi
	9.56fgh
	54.02j
	90.33h
	18.88fgh
	113.97i
	126.77ij
	29.22ijkl

	
	RVF
	24.37h
	49.78hi
	9.67fg
	54.53j
	87.77j
	19.11fg
	114.53i
	127.00ij
	29.77ghi

	MLE5 + NLE5 + PM
	JOS
	34.75a
	63.89a
	13.78a
	77.51a
	88.00ij
	23.66a
	164.67a
	147.22a
	35.66a

	
	BEEF
	28.00d
	61.33cd
	12.56bc
	66.42c
	104.88a
	22.55bc
	140.73c
	144.44bcd
	34.22cd

	
	RVF
	29.00c
	62.22bc
	12.67bc
	66.96c
	102.33cd
	22.55bc
	141.84c
	145.55ab
	34.88abc

	MLE10 + NLE10 + PM
	JOS
	33.75b
	62.89b
	13.11ab
	75.08b
	103.22bc
	23.11ab
	158.68b
	145.00bc
	35.11ab

	
	BEEF
	27.98d
	60.56d
	12.44bc
	63.39e
	101.11e
	22.44bc
	135.28e
	142.66d
	33.77d

	
	RVF
	28.52c d
	61.11d
	12.56bc
	64.49d
	101.77de
	22.55bc
	137.60d
	143.33cd
	34.33bcd

	LSD0.05
	
	0.602
	0.99
	0.69
	1.10
	1.07
	0.82
	2.05
	1.83
	0.84



Note: Means that do not share same letter on the same column are significantly different at fishers least significant difference (0.05), CON= Control, PM=Poultry manure, MLE (5 & 10) = Moringa leaf extract (5 & 10 litres concentrations), NLE (5 & 10) = Neem leaf extract(5 & 10 litres concentrations), WAP= Weeks after planting, PH = Plant Height, NOL= Number of leaves, NOB = Number of Branches, LSD = Least Significant Difference, VAR = Varieties.



Yield and Yield Components
Number of Flowers Per Plant:;
The effect of variety on number of flowers, fruits and weight of fruits were presented on Table 8. There was significant difference (P = 0.05) among varieties used in number offlowers, fruits and weight of fruits.
Data regarding number of flowers per plant given in Table 8 revealed that varieties had a significant variation (P<0.05) for the number of flowers. The highest average number of flowers, fruits and fruit weight were produced by Jos and the lowest number of flower, fruits and fruit weight were produced by Beef (15.08). In the result presented on Table 9 the effect of PM, MLE and NLE were effective on number of flowers, fruits and fruit weight as the result showed significant difference among the treatments. The highest number of flower, fruits and fruit weight was obtained from the treatment combination of MLE, NLE and PM when compared to the sole applications of this treatments and the control. However, the highest values were obtained from the combination of MLE 10 + NLE 10 + PM with a value of (flower; 21.37) and the least value were obtained from the control (3.48). Treatment applications of sole and combined applications of MLE 10 recorded highest number of flowers, fruits and fruit weight than MLE 5, while NLE 10 recorded the highest number of flowers, fruits and fruit weight than NLE 5 (table 9).
The results in Table 10 showed that the interaction of treatments and varieties had a significant effect on the number of flowers, fruits and fruit weight. This effect indicates that the varieties responded differently to the treatments. Jos varieties significantly produced more flowers, fruits and fruit weight than RVF and Beef across all treatments singly and combined. However, maximum number of flowers, fruits and fruit weight were observed in the treatment combination of MLE 10 + NLE 10 + PM across all three varieties while the control treatment recorded the lowest number of flower, fruits and fresh fruit weight across all three varieties.
Plants Damaged by Pests and Diseases:
There was no significant difference among the varieties used in respect to pest and disease leaf infestation. However, the number of plants damaged by pests and diseases (leaf infested) was higher in the control treatment than other treatment applications. Plants damaged by pests and diseases were observed in plants treated with sole application of PM (0.41) and the control (0.67), while treatment applications of MLE and NLE, singly and combined recorded zero number of damages. The interaction effect of treatments and varieties in Table 10 shows that Beef variety under the control treatment recorded the highest number of plants damaged by pest and diseases (0.89) followed by RVF (0.67) with Jos recording the least (0.44).

Table 8: Effect of Varieties on Yield Parameters and Pest Infestation of Tomato
	Varieties
	NOFL
	NOFR
	FW kg t/ha
	PAD

	JOS
	16.60a
	13.19a
	3.36a
	0.07a

	RVF
	15.79b
	12.33b
	3.17b
	0.08a

	BEEF
	15.08c
	11.30c
	3.01c
	0.11a

	LSD(0.05)
	0.27
	0.26
	0.07
	0.09


Note: Means that do not share same letter on the same column are significantly different at fishers least significant difference (0.05), NOFL = Number of Flowers, NOFR = Number of Fruit, FW =, Fruit Weight t/ha, PAD = Pests and Diseases, LSD = Least Significant Difference, RVF = Roman VF.

Table 9: Effect of Treatments on Yield Parameters and Pest Infestation of Tomato.
	TREATMENT
	NOFL
	NOFR
	FW kg t/ha
	PAD

	CON
	8.70j
	3.48k
	0.66j
	0.67a

	PM
	10.62i
	5.70j
	1.15i
	0.41b

	MLE 5
	13.33g
	9.59g
	2.04g
	0.00c

	MLE 10
	14.74f
	11.37f
	2.53f
	0.00c

	NLE 5
	10,89i
	7.88i
	1.67h
	0.00c

	NLE 10
	12.14h
	8.92h
	1.93g
	0.00c

	MLE 5 + PM
	10.07d
	14.81d
	3.75d
	0.00c

	MLE 10 + PM
	20.11c
	16.70c
	4.39c
	0.00c

	NLE 5 + PM
	16.60e
	13.40e
	3.40e
	0.00c

	NLE 10 + PM
	17.63d
	14.55d
	3.65d
	0.00c

	MLE 5 + NLE 5 + PM
	22.66b
	19.51b
	6.10b
	0.00c

	MLE 10 + NLE 10 + PM
	24.44a
	21.37a
	6.90a
	0.00c

	LSD(0.05)
	0.54
	0.53
	0.13
	0.19


Note: Means that do not share same letter on the same column are significantly different at fishers least significant difference (0.05), CON= Control, PM=Poultry manure, MLE (5 & 10) = Moringa leaf extract (5 & 10 litresconcentrations), NLE (5 & 10) = Neem leaf extract (5 & 10 litres concentrations), NOFL = Number of Flowers, NOFR = Number of Fruit, FW = Fruit Weight t/ha, PAD = Pests and Diseases, LSD = Least Significant Difference.

Table 10: Interaction effect of treatments and varieties on yield parameters and pest infestation of tomato
	TREATMENTS
	VAR
	NOFL
	NOFR
	FW kg t/ha
	PAD

	CON
	JOS
	8.66t
	3.44u
	0.65t
	0.44bc

	
	BEEF
	8.77t
	3.55u
	0.67t
	0.89a

	
	RVF
	8.66t
	3.44u
	0.65t
	0.67ab

	PM
	JOS
	11.00rs
	6.00t
	1.20s
	0.44bc

	
	BEEF
	10.33s
	5.33t
	1.12s
	0.44bc

	
	RVF
	10.55s
	5.77t
	1.15s
	0.33c

	MLE 5
	JOS
	14.55lm
	11.55n
	2.42mn
	0.00d

	
	BEEF
	12.66op
	7.88rs
	1.73qr
	0.00d

	
	RVF
	12.77nop
	9.33opq
	1.96pq
	0.00d

	MLE 10
	JOS
	15.88k
	12.88lm
	2.83l
	0.00d

	
	BEEF
	13.66mn
	9.77op
	2.24no
	0.00d

	
	RVF
	14.66l
	11.44n
	2.51m
	0.00d

	NLE 5
	JOS
	11.55qr
	8.44qr
	1.74qr
	0.00d

	
	BEEF
	10.33s
	7.22s
	1.58r
	0.00d

	
	RVF
	10.77rs
	8.00rs
	1.68r
	0.00d

	NLE 10
	JOS
	13.44no
	10.11o
	2.12op
	0.00d

	
	BEEF
	10.66rs
	7.66rs
	1.68r
	0.00d

	
	RVF
	12.33pq
	9.00pq
	1.98p
	0.00d

	MLE 5 + PM
	JOS
	18.88gh
	15.77g
	3.94h
	0.00d

	
	BEEF
	17.44j
	14.00jk
	3.64ij
	0.00d

	
	RVF
	17.77ij
	14.66hij
	3.66ij
	0.00d

	MLE 10 + PM
	JOS
	20.66e
	17.55ef
	4.56f
	0.00d

	
	BEEF
	19.44fg
	15.55gh
	4.20g
	0.00d

	
	RVF
	20.22ef
	17.00f
	4.42fg
	0.00d

	NLE 5 + PM
	JOS
	17.00j
	14.00jk
	3.50j
	0.00d

	
	BEEF
	15.88k
	12.55m
	3.26k
	0.00d

	
	RVF
	16.88j
	13.66kl
	3.44jk
	0.00d

	NLE 10 + PM
	JOS
	18.44hi
	15.44ghi
	3.80hi
	0.00d

	
	BEEF
	16.88j
	13.66kl
	3.52j
	0.00d

	
	RVF
	17.55ij
	14.55ijk
	3.63ij
	0.00d

	MLE5 + NLE5 + PM
	JOS
	23.55c
	20.55c
	6.33d
	0.00d

	
	BEEF
	21.66d
	18.44e
	5.90e
	0.00d

	
	RVF
	22.77c
	19.55d
	6.06e
	0.00d

	MLE10 + NLE10 + PM
	JOS
	25.55a
	22.55a
	7.21a
	0.00d

	
	BEEF
	23.22c
	20.00cd
	6.60c
	0.00d

	
	RVF
	24.55b
	21.55b
	6.90b
	0.00d

	LSD0.05
	
	0.93
	0.91
	0.23
	0.33



Note: Means that do not share same letter on the same column are significantly different at fishers least significant difference (0.05), CON= Control, PM=Poultry manure, MLE (5 & 10) = Moringa leaf extract (5 & 10 litres concentrations), NLE (5 & 10) = Neem leaf extract(5 & 10 litres concentrations), NOFL = Number of Flowers, NOFR = Number of Fruit, FW =, Fruit Weight t/ha, PAD = Pests and Diseases, LSD = Least Significant Difference, VAR = Varieties.		

DISCUSSION
The role of exogenous application of Moringa and Neem leaf extracts in combination with poultry manure in improving tomato physiological performance was examined in this experiment.The physical properties of the soil before cultivation showed that the soil was sandy loam (Table 1). Tomato grows well on most mineral soils that have proper water holding capacity and aeration, and is free of salt but prefers deep, well drained, sandy loam soils (Shankara et al., 2005). The pH value of the soil (pH=5.67) was within the pH range of 5.5-6.8 considered as suitable for optimum performance of tomato and other vegetables (Shankara et al., 2005).
The results of the study showed that all growth and yield parameters of the treated tomato varieties were enhanced following the application of PM, MLE and NLE. From previous studies, MLE, NLE, and PM are high in nutrients and can be utilized as both soil and foliar treatment (Mark, 2010; Fahey, 2005; Annette, 2012). All the growth and yield parameters were found to be increased as the week after planting increased. The differences in growth and yield parameters may have resulted probably as a result of differences in plant nutrients in the rates or level of concentration of the treatments applied.
[bookmark: _Hlk102991958]The results in Table 2 to 9, showed that the application of PM increased all vegetative growth characters (plant height, number of branches per plant and leaves per plant) at 6, 8 and 10 weeks after planting (WAP), and yield characters (percentage emergence, 50% flowering, number of days to flowering and fruiting, total number of flowers, fruits, and average fresh fruit weight) per plant. The result is in line with those obtained on tomato by Alaa El-Din (2000), Agyeman et al. (2014); on Squash by Shehata, (2001) and Shehata, (2004). The advantages or the significant effect of poultry manure observed in this study is also similar to those reported by other researchers (Mehdizadeh et al.al., 2013; Oyewole et al., 2012; Adekiya &and Agbede, 2009; Olaniyi &and Ajibola, 2008). This significant effect of poultry manure on growth and yield of tomato in this study maybe possibly be explained by the fact that the poultry manure improved the soil physical, chemical, and biological properties and provided the macro and micro-nutrient requirements of the plants (Abou et al., 2005), thereby increasing yield.The decomposition of the PM in the soil added more available nutrients and liberated the fixed nutrients as a result of the produced organic acids. The superior effect of PM over the untreated (control) plants can be attributed to its richness in nutrients.
In addition, of N, other macronutrients such as S, P and K as well as micronutrients which are found in poultry manure are more readily available for plant growth. Also, organic manure improving soil properties, thus offering suitable nutrients for vigorous vegetative growth, which reflected in the fresh weight per plant.
Application of NLE significantly increased the vegetative growth and yield character of tomato varieties. Maximum vegetative growth and yield related parameters per plant were higher in NLE 10 over NLE 5 at 6, 8 and 10 WAP across all varieties (Tables 2-10).  From the observation in tables 8-10, the treatment with Neem aqueous extract at 5 and 10 litres concentration both single and in combination with MLE and PM produced higher yield over the control. The results also agree with the findings of Subbalakshmi et al. (2012) that Neem application on crops helps to increase the yield. 
The performance of Neem leaf extract concentrations to improve tomato growth and yield characteristics in this study could be attributed to the high levels of N, P, K, Ca, and Mg delivered to the plants, as well as the availability of potential growth hormones in suitable amounts (Kasarkar and Barge, 2016), and this is reflected in the significant increase of the growth and yield over the control. The significant increase in the growth and yield parameters confirms the ability of plant residues to compete favorably with inorganic fertilizers as sources of nutrients (Olujobi and Ayodele, 2013). In comparison to the control, all growth indices increased, indicating that compounds having some qualities of hormone can stimulate or change biomass allocation in plants (Andresen and Cedergreen, 2010). Similarly, the effect of foliar spray of neem leaf extract also fell in line with that of Mishra and & Mishra (2002). who reported that treatment containing Azadirachtin significantly reduced the attack of okra pests and increased yield. The results showed that use of neem products as bio-pesticides is highly effective against insects.  
The application of MLE alone and in combination with PM and NLE had profound and significant effect on the performance of tomato plants. Maximum vegetative growth (plant height, number of leaves and number of branches) were recorded under foliar applications of MLE 5. Conversely, the yield related parameters (number of days to 50% flowering, number of days to fruiting, number of flowers, number of fruits and average fresh fruit weight) per plant where higher by foliar application of MLE10.This could be due to the greater nutritional needs of the reproductive phase, which are met by using macro and micronutrients contained in MLE (Azra, 2011). Plant response to MLE, could be said to be dependent on both plant growth stages and MLE levels (as higher response was seen during vegetative growth on plants treated with MLE 5 while higher response was seen on the reproductive stages on plants treated with MLE 10). This response is in line with those observed by Azra, (2011), that MLE 30 (30 times diluted MLE) was more effective in tomato yield than MLE 20 and MLE 10 spray. Aluko (2016) also observed an increase in the concentrations of Moringa leaf extract as foliar spray improved pepper fruit yield. Aluko et al., (2017) also reported an increase in growth and yield of Okra at different rates of application which is in line with the results obtained in this study. The increase in vegetative growth and yield parameters by sole applications of MLE also agrees with report of (Azra, (2011) that foliar applications of MLE increased growth and yield of tomato, pea and wheat. Kowthar et al. (2017) and Yusuff et al. (2019) also reported that foliar application of Moringa extract had significant effect on number of days to flowering in Okra and Narcissus tazetta. MoringaM. oleifera leaf extracts have been observed to accelerate tomato, peanut, corn, and wheat growth at the early stages of vegetative growth, improve pests and disease resistance, and produce more and larger fruits, increasing output by 20 to 35 percent (Fuglie, 2000). The significant effects of MLE shows that the presence of Zeatin in Moringa leaf improves vegetative growth and yield in crops as observed by Fuglie (2008), El- Award (2003) and Nagar et al. (2006), which shows that substances with hormone like properties can stimulate the effect of biomass allocation in plants.  
The responses of tomato varieties to treatment combinations of MLE and NLE as foliar spray plus PM at 20t/ha were reflected in the growth parameters and fruit yield of tomato presented in tables 2-10. The use of organic and inorganic fertilizer mixture to improve crop production as observed by Akande et al. (2010) and Olujobi and Ayodele (2013) is similar to the response of MLE + PM, NLE + PM, and MLE + NLE + PM which would ensure steady release of nutrients. The integrated application of MLE, NLE and PM gave higher yield compared to the application of these sources alone. Havlin et al. (2004) had advocated the integrated approach to nutrient management in crop production for better performance.
The poor growth and yield performance of tomato in the control treatment was consistent with the fact that the soil was very low in nutrient contents. This observation was supported by Arapitsas (2008) who had reported poor growth and yield responses of crops in an unfertilized soil.
In the present study, Jos variety performed competitively better and responded better to the treatments applied more than the Roma VF and Beef varieties in all of the parameters measured. Jos variety treated with single or combinations of MLE, NLE and PM recorded the highest values in both vegetative and reproductive stages throughout the sampling period, followed closely was RVF while Beef recorded the lowest values. The difference in growth and yield between the three varieties could be due to their distinct growth habits (Agyeman et al., 2014), genetic makeup of the individual variety and adaptability to the soil as well as the nutrient contents of the plant extracts under study. The choice of varieties and the application rates of either organic or inorganic fertilizers can help improve tomato yields.
Plants damaged by pests and diseases (leaf infested) were only observed on the control treatment and the sole application of PM. The non-infestations of pests on plants treated by MLE and NLE could be attributed to reports that Moringa and Neem extracts possess pesticidal and insecticidal properties (Habib et al., 2015; ,Mishra &and Mishra, (2002).  The use of Neem and Moringa leaf extracts in this study may have given the crop some immunity, reducing yield loss and, as a result, supporting the crop's increased productivity and yield.

Conclusion
Crop productivity is affected by many factors and these factors limit plant growth and development. Foliar application of antioxidants, PGRSPGRs, herbs, botanicals, and certain nutrient sources to plants improves biotic and abiotic stress tolerance, resulting in a higher economic return.
The application of MLE and NLE gave significant effect on growth and yield of tomato. The pronounced effects of MLE and NLE observed in yield performance of tomato in this study was found to be concentration dependent because 10 litres diluted MLE and NLE proved more effective as compared to 5 litres concentration. 
The results from the analysis showed that the application of MLE, NLE and PM singly and all possible combinations had significant effect on the performance of the three tomato varieties. MLE, NLE, and PM performed better than the control at all growth stages. MLE 10 + NLE 10 priming outperformed all other priming treatments employed in the study, resulting in more fruits as well as maximum yields per plant.
The integrated application of MLE + NLE + PM gave the best performance, but the combination of MLE10 + NLE10 + PM was found to be more superior to other combinations and single treatments. 
In all of the parameters assessed in this experiment, the Jos variety performed competitively better and responded better to the treatments applied than the RVF and Beef varieties, based on the results recorded.The genetic makeup of the individual varieties, as well as their adaptation to the environment, soil and the nutrient contents of the plant extracts under study could be the reason for the differences observed among the varieties.
In conclusion, foliar application of MLE and NLE singly or in combination with PM was found to be effective in improving growth and yield of tomato. 10 litres concentration of MLE and NLE was found to be optimum dose in yield of tomato in the pot experiment. Also, plant extract formulations such as those tested in this experiment can be a useful tool for sustainable crop production, either for stand-alone treatments or in combination with other nutrient sources in conventional agricultural systems.
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