


Response of orange seedlings to soil addition of some organic wastes, Vermicompost extract (Tea Vermicompost) and foliar nutrition with the nutrient (AMINO F24)

Abstract
The experimental work was conducted in a private shaded place in the Awfi area of Babylon province, from 1st October 2023 to 1st June 2024 to assess one year seedling’s response for orange. There were three experimental factors in the experiment. The first factor was the soil supply of organic fertilizers (control (without organic fertilizer); cow manure at 500 g L⁻¹; poultry manure at 500 g L⁻¹). The second one was the application of vermicompost extract through soil (control treatment, 10 ml L⁻¹). The third factor was included foliar spraying of AMINO F24 (control treatments in the rate of 5 ml L⁻¹ and 10 ml L⁻¹). The treatments were applied to determinate the influence on a range of vegetative and chemical growth attributes comprising plant height, leaf area, nutrient (N, P, K) contents in leaves chlorophjsonyt conimt (a/y.g(-')S's!, auxin (WA), gibberellin (Gig.?). The experiment was conducted in randomized complete blocks (RCBD) with three replications. Data were subjected to the analysis of variance using Genstat 2010 program and means were compared by least significant difference (LSD) test at 5 % level. The data revealed that joint application of poultry manure at 500 g L⁻¹, vermicompost extract at 10 ml L⁻¹ and AMINO F24 as foliar spray at the rate of 10 ml L⁻¹ gave significantly higher scores for all the attributes over control which recorded the lowest values.
Keywords: Orange seedlings, organic fertilizer, vermicompost extract, AMINO F24, poultry manure.
Introduction
           Citrus fruits, particularly orange trees, represent a vital component of the Arab region’s national income. This contribution can be enhanced through horizontal expansion by increasing the cultivated areas as well as vertical expansion through the use of high-yielding rootstocks and improved varieties, along with the adoption of modern scientific practices for crop management (Hamad and Farouk, 2000). Citrus belongs to the genus Citrus, which is believed to have originated in the tropical and subtropical regions of Asia, where the climate is similar to that of the Mediterranean Basin. From there, citrus cultivation spread to various parts of the world (Davies and Albrigo, 1994).
Addition of organic material is said to be important for the promotion of plant growth. It has an extensive influence on the availability of nutrients through its influence on nutrient profile in soil, which consequently improves plant's ability to uptake nutrients (Almasoody and Hadi 2020). Irrespective of their origin, organic fertilizers play a very important role to enhance the growth of scape (Rzouki et al., 2020). If plant or animal derived organic matter is added to soil, the soil-structure and thus aggregate stability will be enhanced by soil-particle binding decomposition products (Poeplau & Don, 2015). It increases the water holding ability of soil as well, acting as a source reservoir of nutrients that can help nourish and grow plants. In addition, organic matter shields the soil surface from erosion and movement by binding together particles as small to large size-aggregates that reduce slaking due to water or wind (Tarchitzky and Chen 2000).
Vermicompost extract (VE) or vermiwash is a source of essential nutrient elements such as nitrogen (N), phosphorus (P), potassium (K), and calcium (Ca) along with plant growth promoting rhizobacteria, which enhance the growth of plants (Musa et al., 2017). There were significant increases in growth and yield of the plants treated with this extract as well as resistance to biotic and abiotic stresses (Shivsubramanian and Ganeshkumar, 2004).
Foliar feeding is an important method of providing plants with necessary nutrients in the fruit cultivation, and production process (El-Dahshouri et al., 2017). Amino acids, the constituents of proteins, are composed of an amino group (NH₂), a carboxyl group (COOH) and a unique alkyl (R) of the individual amino acid itself (Al-Modhafer, 2009). These substances are required for the production of vitamins and for plant growth regulators, therefore being indispensable elements in the composition of living tissue and the protoplasm. Amino acids also participate in enzyme formation and serve to initiate enzymatic reactions occurring within plant cells (Kamar and Omar, 1987). Given their significance, this study is aimed at revealing the contribution of these inputs to growth and development in treated seedlings.
Materials and Methods
The trial was conducted in the Awfi area, Babil Governorate (middle of Iraq), during the agricultural season 2023-2024 from October 1 st, 2023 to June 1 st, 2024. The experimental objective consisted in evaluating the response of one year old orange seedlings submitted to different treatments. The experiment consisted of three factors. Two factors were evaluated: organic fertilizers applied to the soil, which consisted of an untreated control; 500 g L⁻¹ of cow manure and the same rate for poultry manure. The second factor concerned the soil applied vermicompost extract treatments, including a control with no addition and 2 treatments treated with vermicompost extract at dose of 5 mL L⁻¹. The third factor was foliar spraying of the AMINO F24 fertilizer in 3 levels: control (without), 5 ml L⁻¹ and 10 ml L⁻¹. This foliage plant fertilizer is high in amino acids and also has nitrogen. Five kilograms of uniform sized and height orange seedlings were selected and initially planted in plastic bags containing a sandy soil mixture, which were then transplanted to 10 kg pots. Application of organic fertilizers and vermicompost extract was done in mid-October. Two applications of AMINO F24 were carried out by foliar spraying in mid-March, 15 days apart. Application was carried out with a 20-L automatic sprayer until the seedlings showed comprehensive coverage and treatments were applied in the morning. For foliar application, control plants were sprayed with distilled water alone according to Al-Sahaf (1989). The experiment was a factorial laid out in randomized complete blocks (RCB) with three replicates as described by Al-Rawi &Khalafallah (1980). The design led to 18 treatments, each in triplicate (54 experimental units). There were three seedlings per unit, for an experimental total of 162 seedlings. Vegetative growth parameters were recorded at the end of experiment (June 1, 2024). These traits constituted plant height (cm), leaf area (estimated according to Dvorinic, 1965) and leaf concentration of the mineral nutrients nitrogen (N), phosphorous (P) and potassium (K). The vegetative portions were air-dried in a hot air oven at 65°C until constant weight was obtained post-harvesting. The Kjeldahl method (Chapman and Pratt, 1961) was used to find the nitrogen content. Phosphorus was estimated as per the procedure described in ammonium molybdate method and analyzed by spectrophotometer at 620 nm (Al-Sahaf, 1989). Potassium was estimated using the technics of Horneck and Hanson (1998). Chlorophyll content was estimated according to Jemison and Williams (2006), whereas plant growth regulators IAA and GA₃ were determined following Nuray et al. (2002).
Results
Plant height (cm seedling-1)
        From the results shown in Table (1), it is noted that there are significant differences between plant height rates due to the influence of experimental factors, as the factors differed significantly among them, with the treatment (poultry waste at a rate of 500 g pot-1) being superior. It gave the highest plant height of 76.9 cm, while the lowest rates were in the control treatment (without adding organic fertilizer) which reached 58.0 cm. 
Table (1) Effect of organic fertilizer, vermicompost extract, and foliar spraying with the nutrient (AMINO F24) and their interactions on the average plant height (cm) of orange seedlings.
	Organic fertilizers
	vermicompost extract
	(Amino F24) Foliar Spray With Nutrients
	The interaction between organic fertilizers and
vermicompost extract

	
	
	Without spraying
	5ml.L-1
	10 ml.L-1
	

	Without adding
	Without adding
	54.7
	56.5
	56.8
	56.0

	
	10 ml.L-1
	58.7
	60.1
	61.2
	60.0

	Cow manure 500g pot -1
	Without adding
	63.8
	64.3
	64.7
	64.9

	
	10 ml.L-1
	65.4
	68.2
	70.1
	67.9

	Poultry waste 500g pot -1
	Without adding
	72.3
	73.4
	76.2
	73.9

	
	10 ml.L-1
	78.2
	78.5
	82.6
	79.8

	
	Effect of Organic fertilizers

	Interaction between organic fertilizers and foliar nutrition
	Without adding
	56.7
	58.3
	59.0
	58.0

	
	Cow manure
500g pot -1
	64.6
	66.2
	67.4
	66.1

	
	Poultry waste 500g pot -1
	75.2
	75.9
	79.4
	76.9

	
	effect vermicompost extract

	  Interaction between vermicompost extract and foliar nutrient
	Without adding
	63.6
	64.7
	65.9
	64.7

	
	10 ml.L-1
	67.4
	68.9
	71.3
	69.2

	(AMINO F24) FOLIAR SPRAY WITH NUTRIENTS
	65.5
	66.8
	68.6
	


L.S.D 0.05
	Organic fertilizers
	vermicompost extract
	foliar nutrition
	The interaction between organic fertilizers and vermicompost extract
	Interaction between organic fertilizers and foliar nutrient
	 Interaction between vermicompost extract and foliar nutrient
	triple Interaction

	9.81
	8.01
	9.81
	13.87
	16.99
	13.87
	24.03


The same table illustrates the variation in plant height in response to the addition of vermicompost extract. The application of vermicompost of 10 ml L⁻¹ resulted in the highest average plant height of 69.2 cm, while the control treatment recorded the lowest average at 64.7 cm. The table also shows that foliar application of AMINO F24 at a concentration of 10 ml L⁻¹ significantly influenced plant height, achieving an average of 68.6 cm, whereas the control treatment had the lowest value of 65.5 cm. Regarding the interaction between treatments, the combined application of poultry manure at 500 g pot⁻¹ and vermicompost extract at 10 ml L⁻¹ produced a notable increase in plant height, reaching 79.8 cm, compared to the control, which recorded the lowest value of 56.0 cm. Similarly, the interaction between poultry manure at 500 g pot⁻¹ and foliar spraying with AMINO F24 at 10 ml L⁻¹ resulted in the highest seedling height of 79.4 cm, while the control treatment yielded only 56.7 cm. Additionally, the interaction between vermicompost extract at 10 ml L⁻¹ and foliar application of AMINO F24 at the same concentration produced a plant height of 71.3 cm, in contrast to the control treatment, which showed a reduced height of 63.6 cm. As for the triple interaction among all three factors—poultry manure at 500 g, vermicompost extract at 10 ml L⁻¹, and AMINO F24 at 10 ml L⁻¹—the treatment had a significant positive effect, recording the highest plant height of 82.6 cm. In comparison, the control treatment showed the lowest plant height, at 54.7 cm.
Average leaf area (cm2)                          noted
From the results shown in Table (2), we note significant differences between leaf area rates due to the influence of experimental factors. The combinations (factors) differed significantly, with the treatment containing 500 g of poultry waste outperforming the treatment, yielding the highest leaf area of ​​31.31 cm. The lowest rates were in the control treatment (without adding organic fertilizer), which yielded 22.16 cm. 
Table (2) mpact of foliar spraying with the nutrient (AMINO F24), vermicompost extract, and organic fertilization on the average leaf area (cm2) of orange seedlings, as well as the interactions between these methods.
	Organic fertilizers
	vermicompost extract
	 (AMINO F24) FOLIAR SPRAY WITH NUTRIENTS
	The interaction between organic fertilizers and
vermicompost extract

	
	
	Without spraying
	5ml.L-1
	10 ml.L-1
	

	Without adding
	Without adding
	20.27
	21.52
	21.92
	21.24

	
	10 ml.L-1
	22.33
	22.80
	24.15
	23.09

	Cow manure 500g pot -1
	Without adding
	25.41
	25.80
	26.02
	25.74

	
	10 ml.L-1
	26.17
	26.43
	27.02
	26.54

	Poultry waste 500g pot -1
	Without adding
	28.15
	28.77
	31.82
	29.58

	
	10 ml.L-1
	32.07
	32.33
	34.70
	33.03

	
	Effect of Organic fertilizers

	Interaction between organic fertilizers and foliar nutrient 
	Without adding
	21.30
	22.16
	23.04
	22.16

	
	Cow manure 500g pot -1
	25.79
	26.11
	26.52
	26.14

	
	Poultry waste 500g pot -1
	30.11
	30.55
	33.26
	31.31

	
	effect vermicompost extract

	 Interaction between vermicompost extract and foliar nutrient
	Without adding
	24.61
	25.36
	26.59
	25.52

	
	10 ml.L-1
	26.86
	27.19
	28.62
	27.56

	((AMINO F24) FOLIAR SPRAY WITH NUTRIENTS
	25.73
	26.27
	27.60
	


L.S.D 0.05
	Organic fertilizers
	vermicompost extract
	foliar nutrition
	The interaction between organic fertilizers and vermicompost extract
	Interaction between organic fertilizers and foliar nutrient
	 Interaction between vermicompost extract and foliar nutrient
	triple Interaction

	3.85
	3.14
	3.85
	5.45
	6.67
	5.45
	9.44


The same table reveals that the seedlings showed varying responses to the application of vermicompost extract in terms of average leaf area. The treatment with vermicompost extract at a concentration of 10 ml L⁻¹ resulted in the highest average leaf area of 27.56 cm², whereas the control treatment recorded the lowest value at 25.52 cm². Similarly, foliar application of AMINO F24 at 10 ml L⁻¹ had a positive effect on leaf area, reaching an average of 27.60 cm², while the control treatment gave the lowest value of 25.73 cm².
In terms of bi-interactions, the combination of poultry manure at 500 g pot⁻¹ with vermicompost extract at 10 ml L⁻¹ significantly increased leaf area to 33.03 cm², compared to the control treatment, which recorded the lowest value of 21.24 cm². Likewise, the interaction between poultry manure at 500 g pot⁻¹ and foliar application of AMINO F24 at 10 ml L⁻¹ yielded the highest average leaf area of 33.26 cm², while the control treatment gave the lowest at 21.30 cm². The combination of vermicompost extract at 10 ml L⁻¹ and AMINO F24 foliar spray at the same concentration also showed a notable effect, producing an average leaf area of 28.62 cm², compared to the control which recorded a significantly lower value of 24.61 cm².
As for the triple interaction among treatments, the combination of poultry manure at 500 g pot⁻¹, vermicompost extract at 10 ml L⁻¹, and foliar spraying with AMINO F24 at 10 ml L⁻¹ had a significant impact, achieving the highest recorded leaf area of 34.70 cm². In contrast, the control treatment resulted in the lowest average of 20.27 cm².
Leaf Chlorophyll Content (SPAD)
From the results shown in Table (3), we note the presence of significant differences between leaf chlorophyll content rates due to the influence of experimental factors. The factors differed significantly among themselves, with the treatment containing poultry manure at a rate of 500 g L-1, producing the highest leaf chlorophyll content of 49.8 SPAD. The lowest rates were in the control treatment (without adding organic fertilizer), which reached 35.8 SPAD. 
Table (3) The effect of organic fertilization, vermicompost extract, and foliar spraying with the nutrient (AMINO F24) and their interactions on the leaf chlorophyll content (SPAD) of orange seedlings.
	Organic fertilizers
	vermicompost extract
	 ((AMINO F24) FOLIAR SPRAY WITH NUTRIENTS
	The interaction between organic fertilizers and
vermicompost extract

	
	
	Without spraying
	5ml.L-1
	10 ml.L-1
	

	Without adding
	Without adding
	32.2
	34.3
	35.4
	34.0

	
	10 ml.L-1
	36.1
	38.1
	38.4
	37.5

	Cow manure 500g pot -1
	Without adding
	40.2
	41.3
	44.1
	41.9

	
	10 ml.L-1
	45.2
	46.1
	46.1
	45.8

	Poultry waste 500g pot -1
	Without adding
	47.3
	49.1
	49.6
	48.7

	
	10 ml.L-1
	50.0
	50.2
	52.7
	51.0

	
	Effect of Organic fertilizers

	Interaction between organic fertilizers and foliar nutrient 
	Without adding
	34.2
	36.2
	36.9
	35.8

	
	Cow manure 500g pot -1
	42.7
	43.7
	45.1
	43.9

	
	Poultry waste 500g pot -1
	48.7
	49.7
	51.2
	49.8

	
	effect vermicompost extract

	 Interaction between vermicompost extract and foliar nutrient
	Without adding
	39.9
	41.6
	43.1
	41.5

	
	10 ml.L-1
	43.8
	44.8
	45.7
	44.8

	((AMINO F24) FOLIAR SPRAY WITH NUTRIENTS
	41.9
	43.2
	44.4
	


L.S.D 0.05
	Organic fertilizers
	vermicompost extract
	foliar nutrition
	The interaction between organic fertilizers and vermicompost extract
	Interaction between organic fertilizers and foliar nutrient
	 Interaction between vermicompost extract and foliar nutrient
	triple Interaction

	5.91
	4.82
	5.91
	8.36
	10.23
	8.36
	14.47


The variation in the impact of adding vermicompost extract to the seedlings on the amount of chlorophyll in the leaves is displayed in the same table. With the highest rate of 44.8 SPAD, the vermicompost extract treatment at a rate of 10 ml L-1 was the best. At 41.5 SPAD, the control therapy provided the lowest rate. According to the same data, the foliar nutrient (AMINO F24) at a rate of 10 ml L-1 had an impact on the amount of chlorophyll in the leaves and produced the highest rate (44.4 SPAD), whereas the control treatment produced the lowest rate (41.9 SPAD). Regarding the bi-interaction between treatments, the table's results indicate a substantial difference between the treatments of applying vermicompost extract at a rate of 10 ml L-1 and poultry manure to the ground at a rate of 500 g.pot-1. In contrast to the control therapy, which produced the lowest incidence of 34.0 SPAD, this treatment showed a substantial effect of 51.0 SPAD. Regarding the combination of 500 g.pot-1 of poultry manure and 10 ml L-1 of foliar spraying of the nutrient (AMINO F24), this treatment had the highest rate of leaf chlorophyll content (51.2 SPAD), whereas the control treatment had the lowest rate (34.2 SPAD).
The same table shows that, in comparison to the control treatment, which produced a rate of 45.7 SPAD, the bi-interaction between vermicompost extract at a rate of 10 ml L-1 and foliar spraying (AMINO F24) at a rate of 10 ml L-1 produced the greatest rate. There is a noticeable drop of 39.9 SPAD, and the same data shows that there is a considerable impact on the average chlorophyll content of leaves in the triple interaction between treatments. In comparison to the control treatment, the greatest rate of 52.7 SPAD was obtained by treating 500 g.pot-1 of poultry waste, adding 10 ml L-1 of vermicompost extract, and foliar spraying with the nutrient (AMINO F24) at a rate of 10 ml L-1, which gave the lowest rate of 32.2 SPAD. Leaf Nitrogen Content (%)
From the results shown in Table (4), significant differences were observed between leaf nitrogen content rates due to the influence of experimental factors. The factors differed significantly, with the poultry manure treatment (500 g/m²) producing the highest leaf nitrogen content, reaching 2.705%. The lowest rates were recorded in the control treatment (without adding organic fertilizer), which reached 1.362%.
Table (4) Effect of organic fertilizer, vermicompost extract, and foliar spraying with the nutrient (AMINO F24) and their interactions on leaf nitrogen content (%) of orange seedlings.
	Organic fertilizers
	vermicompost extract
	 ((AMINO F24) FOLIAR SPRAY WITH NUTRIENTS
	The interaction between organic fertilizers and
vermicompost extract

	
	
	Without spraying
	5ml.L-1
	10 ml.L-1
	

	Without adding
	Without adding
	1.120
	1.270
	1.330
	1.240

	
	10 ml.L-1
	1.410
	1.460
	1.580
	1.483

	Cow manure 500g pot -1
	Without adding
	1.690
	1.730
	1.870
	1.763

	
	10 ml.L-1
	2.020
	2.150
	2.210
	2.127

	Poultry waste 500g pot -1
	Without adding
	2.330
	2.390
	2.640
	2.453

	
	10 ml.L-1
	2.960
	2.870
	3.040
	2.957

	
	Effect of Organic fertilizers

	Interaction between organic fertilizers and foliar nutrient 
	Without adding
	1.265
	1.365
	1.455
	1.362

	
	Cow manure 500g pot -1
	1.855
	1.940
	2.040
	1.945

	
	Poultry waste 500g pot -1
	2.645
	2.630
	2.840
	2.705

	
	effect vermicompost extract

	 Interaction between vermicompost extract and foliar nutrient
	Without adding
	1.713
	1.797
	1.947
	1.819

	
	10 ml.L-1
	2.130
	2.160
	2.277
	2.189

	((AMINO F24) FOLIAR SPRAY WITH NUTRIENTS
	1.922
	1.978
	2.112
	


L.S.D 0.05
	Organic fertilizers
	vermicompost extract
	foliar nutrition
	The interaction between organic fertilizers and vermicompost extract
	Interaction between organic fertilizers and foliar nutrient
	 Interaction between vermicompost extract and foliar nutrient
	triple Interaction

	0.127
	0.104
	0.127
	0.180
	0.221
	0.180
	0.312


Since the treatment with vermicompost extract at a rate of 10 ml L-1 was superior and produced the highest rate of 2.189%, the same table illustrates the variation in the effect of adding vermicompost extract to seedlings on the average nitrogen content of leaves. At 1.819%, the control treatment had the lowest rate. The same table also shows that the average nitrogen content of leaves was significantly impacted by the foliar nutrient (AMINO F24) at a rate of 10 ml L-1, reaching 2.112%, whereas the control treatment had the lowest rate at 1.922%.
Regarding the bi-interaction between treatments, the table's findings show a significant difference between the treatments of applying 500 g.pot-1 of poultry manure to the ground and 10 ml L-1 of vermicompost extract. This treatment had a significant effect of 2.957% compared to the control therapy, which had the lowest rate of 1.240%. This treatment had the highest rate of nitrogen content in the leaves (2.840%) in relation to the interaction between 500 g.pot-1 of poultry manure and 10 ml L-1 of foliar spraying of the nutrient (AMINO F24), whereas the control treatment had the lowest rate (1.265%). According to the findings in Table (5), the influence of experimental conditions resulted in notable variations in the rates of leaf phosphorus content. The poultry manure treatment (500 g L-1) produced the highest leaf phosphorus concentration, reaching 0.415%, while the other combinations varied considerably. The control treatment, which did not include organic fertilizer, had the lowest rates, coming in at 0.237%.
Table (5) Impact of vermicompost extract, organic fertilizer, and foliar application of the nutrient (AMINO F24) on orange seedlings' leaf phosphorus content (%) and their interactions.
	Organic fertilizers
	vermicompost extract
	 (AMINO F24) FOLIAR SPRAY WITH NUTRIENTS
	The interaction between organic fertilizers and
vermicompost extract

	
	
	Without spraying
	5ml.L-1
	10 ml.L-1
	

	Without adding
	Without adding
	0.200
	0.220
	0.230
	0.217

	
	10 ml.L-1
	0.250
	0.250
	0.270
	0.257

	Cow manure 500g pot -1
	Without adding
	0.280
	0.300
	0.320
	0.300

	
	10 ml.L-1
	0.320
	0.340
	0.350
	0.337

	Poultry waste 500g pot -1
	Without adding
	0.370
	0.380
	0.400
	0.383

	
	10 ml.L-1
	0.420
	0.450
	0.470
	0.447

	
	Effect of Organic fertilizers

	Interaction between organic fertilizers and foliar nutrient 
	Without adding
	0.225
	0.235
	0.250
	0.237

	
	Cow manure 500g pot -1
	0.300
	0.320
	0.335
	0.318

	
	Poultry waste 500g pot -1
	0.395
	0.415
	0.435
	0.415

	
	effect vermicompost extract

	 Interaction between vermicompost extract and foliar nutrient
	Without adding
	0.283
	0.300
	0.317
	0.300

	
	10 ml.L-1
	0.330
	0.347
	0.363
	0.347

	(AMINO F24) FOLIAR SPRAY WITH NUTRIENTS
	0.307
	0.323
	0.340
	


L.S.D 0.05
	Organic fertilizers
	vermicompost extract
	foliar nutrition
	The interaction between organic fertilizers and vermicompost extract
	Interaction between organic fertilizers and foliar nutrient
	 Interaction between vermicompost extract and foliar nutrient
	triple Interaction

	0.066
	0.054
	0.066
	0.094
	0.115
	0.094
	0.163


Since the treatment with vermicompost extract at a rate of 10 ml L-1 was superior and produced the highest rate of 0.347%, the same table illustrates the variance in the effect of adding vermicompost extract to seedlings on the leaf phosphorus content rate. At 0.300%, the control therapy provided the lowest rate. According to the same data, the foliar nutrient (AMINO F24) at a rate of 10 ml L-1 had an impact on the rate of leaf phosphorus content, yielding the maximum rate of 0.340% and the lowest rate of 0.307% for the control treatment. Regarding the bi-interaction between treatments, the table's results indicate a substantial difference between the addition of vermicompost extract at a rate of 10 ml L-1 and the ground addition of poultry waste + cows at a rate of 20 g.pot-1. In comparison to the control therapy, which produced the lowest rate of 0.217%, this treatment showed a significant effect of 0.447%. Regarding the combination of 500 g.pot-1 of poultry waste and 10 ml L-1 of foliar spraying of the nutrient (AMINO F24), this treatment had the highest rate of leaf phosphorus content (0.435%), whereas the control treatment had the lowest rate (0.225%).According to the same data, the highest rate of 0.363% was obtained by bi-interaction between the vermicompost extract at a rate of 10 ml L-1 and foliar spraying with the nutrient (AMINO F24) at a rate of 10 ml L-1. In contrast, the control treatment clearly produced a decline of 0.283%. The same data shows that the leaf phosphorus concentration is significantly impacted by the triple interaction between treatments. In contrast to the control treatment, which produced the lowest rate of 0.200%, the treatment comprising 500g of poultry manure, 10ml L-1 vermicompost extract, and 10ml L-1 foliar spray (AMINO F24) produced the greatest rate of 0.470%.
Leaf Potassium Content (%)
From the results shown in Table (6), we note significant differences between leaf potassium content rates due to the influence of experimental factors. The combinations differed significantly, with the treatment containing 500g of poultry manure yielding the highest leaf potassium content of 2.398%. The lowest rates were recorded in the control treatment (without adding organic fertilizer), which yielded 1.322%.
Table (6) The effect of organic fertilization, vermicompost extract, and foliar spraying with the nutrient (AMINO F24) and their interactions on the leaf potassium content (%) of orange seedlings.
	Organic fertilizers
	vermicompost extract
	 ((AMINO F24) FOLIAR SPRAY WITH NUTRIENTS
	The interaction between organic fertilizers and
vermicompost extract

	
	
	Without spraying
	5ml.L-1
	10 ml.L-1
	

	Without adding
	Without adding
	1.020
	1.130
	1.190
	1.113

	
	10 ml.L-1
	1.330
	1.520
	1.740
	1.530

	Cow manure 500g pot -1
	Without adding
	1.800
	1.820
	1.890
	1.837

	
	10 ml.L-1
	1.940
	2.020
	2.140
	2.033

	Poultry waste 500g pot -1
	Without adding
	2.210
	2.270
	2.290
	2.257

	
	10 ml.L-1
	2.370
	2.470
	2.780
	2.540

	
	Effect of Organic fertilizers

	Interaction between organic fertilizers and foliar nutrient 
	Without adding
	1.175
	1.325
	1.465
	1.322

	
	Cow manure 500g pot -1
	1.870
	1.920
	2.015
	1.935

	
	Poultry waste 500g pot -1
	2.290
	2.370
	2.535
	2.398

	
	effect vermicompost extract

	 Interaction between vermicompost extract and foliar nutrient
	Without adding
	1.677
	1.740
	1.790
	1.736

	
	10 ml.L-1
	1.880
	2.003
	2.220
	2.034

	((AMINO F24) FOLIAR SPRAY WITH NUTRIENTS
	1.778
	1.872
	2.005
	


L.S.D 0.05
	Organic fertilizers
	vermicompost extract
	foliar nutrition
	The interaction between organic fertilizers and vermicompost extract
	Interaction between organic fertilizers and foliar nutrient
	 Interaction between vermicompost extract and foliar nutrient
	triple Interaction

	0.114
	0.093
	0. 114
	0.161
	0.197
	0.161
	0.279


Since the treatment with vermicompost of 10 ml L-1 was superior and produced the highest rate of 2.034%, the same table illustrates the variation in the effect of adding vermicompost extract to seedlings on the average potassium content of leaves. At 1.736%. The same table also shows that the average potassium content of leaves was significantly impacted by the foliar nutrient (AMINO F24) at a rate of 10 ml L-1, reaching 2.005%, whereas, 1.778%. Regarding the bi-interaction between treatments, the table's results indicate a substantial difference between the treatments of applying vermicompost extract at a rate of 10 ml L-1 and poultry manure to the ground at a rate of 500 g.pot-1. In comparison to the control treatment, which yielded the lowest rate of 1.113%, this treatment showed a significant effect of 2.540%. Regarding the interaction between 500 g.pot-1 of poultry manure and 10 ml L-1 of foliar spraying with the foliar nutrient (AMINO F24), this treatment had the highest rate of potassium content in the leaves (2.535%), whereas the control treatment had the lowest rate (1.175%).According to the same data, the greatest rate of 2.220% was obtained by bi-interaction between the vermicompost extract 10 ml L-1 (AMINO F24) at a rate of 10 ml L-1. which resulted in a noticeable drop of 1.677%. Regarding the triple interaction between the treatments, the same table shows that there was a significant impact on the average potassium content of the leaves, as the application of foliar nutrient spray and the treatment of poultry waste of 500 g.pot-1 and vermicompost extract at a rate of 10 ml L-1 (AMINO F24) at a rate of 10 ml L-1, gave the highest rate of 2.780% compared to the control treatment, which gave the lowest rate of 1.020%. Leaf Auxin IAA Content (mg kg-1)
From the results shown in Table (7), significant differences were observed between leaf auxin content levels due to the influence of experimental factors. The combinations of factors differed significantly, with the poultry manure treatment (500 g pot-1) yielding the highest leaf auxin content, reaching 19.92 mg kg-1. The lowest levels were found in the control treatment (without adding organic fertilizer), which reached 12.82 mg kg-1.
Table (7) Effect of organic fertilizer, vermicompost extract, and foliar spraying with the nutrient (AMINO F24) and their interactions on leaf auxin IAA content (mg kg-1) in orange seedlings.
	Organic fertilizers
	vermicompost extract
	 ((AMINO F24) FOLIAR SPRAY WITH NUTRIENTS
	The interaction between organic fertilizers and
vermicompost extract

	
	
	Without spraying
	5ml.L-1
	10 ml.L-1
	

	Without adding
	Without adding
	11.60
	12.32
	12.84
	12.25

	
	10 ml.L-1
	12.90
	13.04
	14.20
	13.38

	Cow manure 500g pot -1
	Without adding
	14.71
	15.32
	16.33
	15.45

	
	10 ml.L-1
	16.54
	17.30
	18.71
	17.52

	Poultry waste 500g pot -1
	Without adding
	18.86
	19.37
	19.80
	19.34

	
	10 ml.L-1
	20.00
	20.13
	21.36
	20.50

	
	Effect of Organic fertilizers

	Interaction between organic fertilizers and foliar nutrient 
	Without adding
	12.25
	12.68
	13.52
	12.82

	
	Cow manure 500g pot -1
	15.62
	16.31
	17.52
	16.48

	
	Poultry waste 500g pot -1
	19.43
	19.75
	20.58
	19.92

	
	effect vermicompost extract

	 Interaction between vermicompost extract and foliar nutrient
	Without adding
	15.06
	15.67
	16.32
	15.68

	
	10 ml.L-1
	16.48
	16.82
	18.09
	17.13

	(AMINO F24) FOLIAR SPRAY WITH NUTRIENTS
	15.77
	16.25
	17.21
	


L.S.D 0.05
	Organic fertilizers
	vermicompost extract
	foliar nutrition
	The interaction between organic fertilizers and vermicompost extract
	Interaction between organic fertilizers and foliar nutrient
	 Interaction between vermicompost extract and foliar nutrient
	triple Interaction

	3.318
	2.709
	3.318
	4.692
	5.746
	4.692
	8.127


The same table shows the variation in the effect of adding vermicompost extract to seedlings on the leaf auxin content rate, as the treatment with vermicompost extract at a rate of 10 ml L-1 was superior and gave the highest rate of 17.13 mg kg-1. The lowest rate was given by the control treatment at 15.68 mg kg-1. The same table also indicates that the foliar nutrient (AMINO F24) at a rate of 10 ml L-1 affected the leaf auxin content rate and gave the highest rate of 17.21 mg kg-1, while the lowest rate was given by the control treatment at 15.77 mg kg-1. As for bi-interaction between treatments, the results of the table show significant differences between the treatment of adding poultry manure to the ground at a rate of 500 g.pot-1 and adding vermicompost extract at a rate of 10 ml L-1. This treatment recorded a significant effect of 20.50 mg kg-1 compared to the control treatment, which gave the lowest rate of 12.25 mg kg-1. As for the interaction between poultry manure at a rate of 500 g.pot-1 and the foliar spray of the nutrient (AMINO F24) at a rate of 10 ml L-1, this treatment recorded the highest rate in the leaf content of auxins, reaching 20.58 mg kg-1, while the control treatment gave the lowest rate of 12.25 mg kg-1. We note from the same table that bi-interaction between the vermicompost extract at a rate of 10 ml L-1 and the foliar spray of the nutrient (AMINO F24) at a rate of 10 ml L-1 This treatment gave the highest rate of 18.09 mg kg-1 compared to the control treatment, which gave a clear decrease of 15.06 mg kg-1. As for the triple interaction between the treatments, we note from the same table the presence of a significant effect on the average leaf auxin content. The treatment of poultry waste at a rate of 500 g.pot-1 combined with vermicompost extract at a rate of 10 ml L-1 with the foliar nutrient (AMINO F24) at a rate of 10 ml L-1 gave the highest rate of 21.36 mg kg-, which gave the lowest rate of 11.60 mg kg-1. Leaf gibberellins content (mg kg-1)
From the results shown in Table (8), significant differences were observed between leaf gibberellins due to the influence of experimental factors. The combinations of factors differed significantly, with the poultry manure treatment (500 g pot-1) yielding the highest leaf gibberellins content, reaching 15.94 mg kg-1. The lowest levels were found in the control treatment (without adding organic fertilizer), which reached 10.01 mg kg-1.
Table (8) Effect of organic fertilizer, vermicompost extract, and foliar spraying with the nutrient (AMINO F24) and their interactions on the leaf gibberellins (GA3) content (mg kg-1) of orange seedlings.
	Organic fertilizers
	vermicompost extract
	 ((AMINO F24) FOLIAR SPRAY WITH NUTRIENTS
	The interaction between organic fertilizers and
vermicompost extract

	
	
	Without spraying
	5ml.L-1
	10 ml.L-1
	

	Without adding
	Without adding
	8.24
	9.51
	10.11
	9.29

	
	10 ml.L-1
	10.33
	10.82
	11.03
	10.73

	Cow manure 500g pot -1
	Without adding
	11.20
	12.11
	12.44
	11.92

	
	10 ml.L-1
	12.92
	13.00
	14.02
	13.31

	Poultry waste 500g pot -1
	Without adding
	14.53
	15.20
	15.70
	15.14

	
	10 ml.L-1
	16.30
	16.47
	17.41
	16.73

	
	Effect of Organic fertilizers

	Interaction between organic fertilizers and foliar nutrient 
	Without adding
	9.29
	10.17
	10.57
	10.01

	
	Cow manure 500g pot -1
	12.06
	12.55
	13.23
	12.62

	
	Poultry waste 500g pot -1
	15.42
	15.84
	16.56
	15.94

	
	effect vermicompost extract

	 Interaction between vermicompost extract and foliar nutrient
	Without adding
	11.32
	12.27
	12.75
	12.12

	
	10 ml.L-1
	13.18
	13.43
	14.15
	13.59

	((AMINO F24) FOLIAR SPRAY WITH NUTRIENTS
	12.25
	12.85
	13.45
	



		L.S.D 0.05
	Organic fertilizers
	vermicompost extract
	foliar nutrition
	The interaction between organic fertilizers and vermicompost extract
	Interaction between organic fertilizers and foliar nutrient
	 Interaction between vermicompost extract and foliar nutrient
	triple Interaction

	2.687
	2.194
	2.687
	3.800
	4.654
	3.800
	6.581


The same table shows the variation in the effect of adding vermicompost extract to the seedlings on the leaf gibberellins content. The treatment with vermicompost extract at a rate of 10 ml L-1 was superior, giving the highest rate of 13.59 mg kg-1. The lowest rate was given by the control treatment at 12.12 mg kg-1. The same table also indicates that the foliar nutrient (AMINO F24) at a rate of 10 ml L-1 affected the leaf gibberellins content, recording the highest rate of 13.45 mg kg-1, while the lowest rate was given by the control treatment at 12.25 mg kg-1. As for bi-interaction between treatments, the results of the table show significant differences between the treatment of ground addition of poultry waste at a rate of 500 g.pot-1 and the addition of vermicompost extract at a rate of 10 ml L-1. This treatment recorded a significant effect of 16.73 mg kg-1 compared to the control treatment, which gave the lowest rate of 9.29 mg kg-1. As for the interaction between poultry waste at a rate of 500 g.pot-1 and foliar spraying with the foliar nutrient (AMINO F24) at a rate of 10 ml L-1, this treatment recorded the highest rate in the leaf content of gibberellins, amounting to 16.56 mg kg-1, while the control treatment gave the lowest rate of 9.29 mg kg-1. We note from the same table that bi-interaction between the vermicompost extract at a rate of 10 ml L-1 and foliar spraying with (AMINO F24) at a rate of 10 ml L-1 This treatment gave the highest rate of 14.15 mg kg-1 compared to the control treatment, which gave a clear decrease of 11.32 mg kg-1. As for the triple interaction between the treatments, we note from the same table the presence of a significant effect on the leaf content of gibberellins. The treatment of poultry waste at a rate of 500 g pot-1 combined with vermicompost extract at a rate of 10 ml L-1 and foliar spray (AMINO F24) at a rate of 10 ml L-1 gave the highest rate of 17.41 mg kg-1 compared to the control treatment, which gave the lowest rate of 8.24 mg kg-1.
 Discussion	
The Effect of Organic Fertilization (Cow and Poultry Manure) on the Indicators Under Study
The results of Tables (1-7) show a significant increase in the studied traits when organic fertilizers are added from various sources. This may be attributed to the effect of organic fertilizers on increasing vegetative growth characteristics, which leads to an increase in the nutrients manufactured in the leaves and their subsequent use in the rest of the plant (Karakurt et al., 2009). The increase in leaf area when organic fertilizer is added may be attributed to the macro- and micronutrient content of these fertilizers, which play an important role in plant growth. In addition, the fertilizers contain auxins and cytokinins, which stimulate and increase cell division and expansion. They also balance physiological and biological processes. They also increase the effectiveness of photosynthesis, thus improving seedling growth. Furthermore, their content of macro- and micronutrients encourages photosynthesis, leading to... Increased vegetative growth and thus increased leaf area (Lopyes et al., 2005). The reason for the increase in plant height is that organic fertilizers from various sources added to the plant contain many elements, especially nitrogen, which has an important role in plant growth (Al-Mohammadi et al., 2013). Also, when organic fertilizers decompose, they produce organic acids and CO2, which increase the availability of many nutritional elements. In addition, they work to increase the solubility of phosphorus compounds and other minerals in the soil (Havlin et al., 2005According to the same table, the greatest rate of 45.7 SPAD was obtained by bi-interaction between vermicompost extract at a rate of 10 ml L-1 and foliar spraying (AMINO F24) at a rate of 10 ml L-1. This was in contrast to the control treatment, which gave We observe from the same table that there is a considerable impact on the average chlorophyll content of leaves in the triple interaction between treatments, along with a noticeable drop of 39.9 SPAD. When 500 g.pot-1 of poultry waste was treated with 10 ml L-1 of vermicompost extract and 10 ml L-1 of nutrient (AMINO F24) sprayed on leaves, the greatest rate of 52.7 SPAD was obtained in comparison to the control treatment.
The effect of vermicompost extract on the studied parameters
The results presented in Tables (1-7) show a significant increase in the studied traits when vermicompost extract was added. This may be attributed to the important nutritional elements contained in this extract, which directly contribute to plant nutrition. This extract also contains organic matter, which improves soil structure and its water-retention capacity (Pant AP et al., 2009). Additionally, this extract contains nutrients in forms easily absorbed by plants, such as nitrogen, phosphorus, potassium, calcium, and soluble magnesium, which significantly contribute to improving the nutritional status of plants (P. Saranraj and D. Stella, 2012). The increased seedling growth may also be attributed to the extract's content of micronutrients, vitamins, growth hormones, and numerous enzymes, such as proteases, amylases, lipases, and cellulases, which play an important role in the decomposition of organic matter (Barik et al., 2012). ,2011)
Effect of foliar spraying with the nutrient (AMINO F24) on the studied indicators
From the results presented in Tables (1-7), a significant increase in the studied traits is observed when foliar spraying with the nutrient (AMINO F24). This may be due to the amino acids and nitrogen content of this nutrient, which play an important role in plant growth. In addition, the acids are easily absorbed by the leaves, increasing their protein and chlorophyll content, which plays a fundamental role in producing plant food. Furthermore, these acids can affect the physiological activities of plant growth, in addition to their positive impact in reducing damage caused by abiotic stresses (Baqir et al., 2019). The increase in vegetative characteristics and leaf content of nutrients, chlorophyll, and growth regulators is due to the fact that spraying with amino acids is the initiator of the formation of hormones and growth regulators. Therefore, they are considered biostimulants, as they stimulate growth and encourage plant growth under unfavorable climatic conditions (Taher et al., 2017). Due to the importance of this amino acid and the important nutrients it contains, this was positively reflected of orange seedlings. This study concludes that organic fertilizer (poultry manure) had a significant effect on the availability of nutrient elements (NPK) and their absorption by orange seedlings. The conclusions also showed that adding vermicompost extract had a significant and positive effect on all studied traits. Foliar spraying with the nutrient (AMINO F24) significantly contributed to improving the nutritional status of seedlings, which increased their growth and improved the studied traits.

COMPETING INTERESTS DISCLAIMER:
Authors have declared that they have no known competing financial interests OR non-financial interests OR personal relationships that could have appeared to influence the work reported in this paper.
References
Al-Rawi, Khashe'a Al-Rawi and Khalaf Allah, Abdul Aziz (1980). Design and Analysis of Agricultural Experiments. Dar Al-Kutub for Printing and Publishing, University of Mosul.
Al-Sahhaf, Fadhel Hussein (1989). Applied Plant Nutrition. University of Baghdad - Ministry of Higher Education and Scientific Research.
Hamad, Muhammad Shihab and Farouk Faraj Juma (2000). Effect of Foliar Fertilization on the Mineral Content and Fruit Setting Rate of Local Orange Trees (Citrus sinensis). Iraqi Journal of Agricultural Sciences 31(2): 116-127.
Al-Mohammadi, Omar Hashim, Fadhel Hussein Al-Haf and Alaa Saleh Aati, (………) Effect of organic, chemical and whey fertilization on the vegetative growth of Desiree potato cultivar, Karbala Journal of Agricultural Sciences (Volume 1 - Issue 1 2013). Amal Najah Mahdi. Effect of spraying with Tryptophan, Glycine and Nano Potassium on some growth characteristics and active ingredients content of Stevia Bertoni (Stevia rebaudiana). Master's Thesis. University of Karbala - College of Agriculture, 2023.

Almasoody .M. M. Muhsen and Akram A. Hadi.2020. EFFECT OF FOLIAR SPRAYINGWITH GROWMORE FERTILIZER AND GROUND NUTRITION WITH SHEEP MANURE ON GROWTH AND YIELD FOR GRAPE (FRANCE CULTIVAR) . Plant Archives Vol. 20 Supplement 1, 2020 pp. 3316-3320 e-ISSN:2581-6063 (online),ISSN:0972-5210.
Rzouki ,M. Abdullah, Magda M. Mohaibis and Akram A. Hadi.2020.. EFFECT OF FOLIAR SPRAYING WITH AMINO AND ORGANIC NUTRIENTS ON THE GROWTH OF FIG (FICUS CARICA) SEEDLINGS (WAZERI CULTIVAR). Plant Archives Vol. 19, Supplement 2, 2019 pp. 680-684 e-ISSN:2581-6063 (online), ISSN:0972-5210.
Musa. S.I.; K.L. Njoku; C.C. Ndiribe, and F.M. Oke (2017). The Effect of Vermi Tea on the Growth Parameters of Spinacia oleracea L. (Spinach) J. Environ. Sci. Pollut. Res. - Volume 3 Issue 4: 236–238.
Shivsubramanian. K.; M. Ganeshkumar, (2004). Influence of vermiwash on biological productivity of marigold, Madras Agri. Jour. 9: 221-225.
Tarchitzky, J.;Y. Chen. 2002. Rheology of sodium montmorillonite suspensions. Soil Sci. Soc. Am. J. 66: 406-412.
Davies, S.; and G. Albrigo (1994). Citrus Crop Production Science in Horticulture. USA, UK, CAB, International. P (73- 107). Printed by Red Wood Books. Wiltshir. UK.
EL-Dahshouri, M.; H. Hamouda; O. Hafez; and S. KHafagy (2017). Enhancing le-conte pear trees performance by foliar spray with different iron concentrations. Agricultural Engineering International: CIGR Journal. 19 (5): 201-210.
Jemison, J. and M. Williams. 2006.Potato_Grain Study Project Reort. Water Quality Office. University of Maine, Cooperation.
Nuray ,E. Ergon .N. Fath and y.Atilla.(2002).Auxin (Indole -3-actic acid ) Gibberellic acid (GA3) ,Abscisic acid (ABA) and cytokinin (Ziatin) Production by some spices of Mosses and lichens . Turk. J. Bot . 26:13-18.
Karakurt Y.; H. Unlu; Halime Unlu and H. Padem . 2009. The influence of foliar and soil fertilization of humic acid on yield and quality of pepper. Acta Agriculturae Scandinavica, Plant Soil Science, 59 (3): 233 – 237.
Lopyes, R.; F. Cabera, E. madejan, F. Sancho and M. Alvares 2005) . Urban compost as an Alternative for peat in Forestry Nursery growing Media Dynamic soil . Dynamic plant vol. 1Special Issue (9001) . Composts L pp 60 – 66.
Chapman, H.D. and Pratt,  P.F. (1961). Method of analysis for Soil, plant and water.University of California, Division of Agricultural Sciences. USA.
Dahiya, R. and  Malik, R.S.  (2002). Trash and green mulch effects on soil N and P availability . Part of Ph.D. thesis . CCS Haryana Agric. Univ., Hisar , India. 
Dvorinic, V.(1965). Locral : practice de ambelo gratie in: Bucuresti R.S. Romania (Edsi).Didaticta sipedagica. (C.F.Al-Wan. 1986 M.Sc thesis , Mosul university.
Hess. C.E and Fleming, G. (1965). The isolation of  damping –off inhibitor from sphangnum moss.proc. Inter . Plant Prop . Soc., 14: 153-154 
Horneck, D. A., and Hanson, D. (1998). Determination of Potassium and Sodium by Flame Emission Spectrophotometry. Pp. 153-155. In: Kalra, Y. P., (ed.). Handbook of Reference Methods for Plant Analysis. Soil and Plant Analysis Council, Inc., CRC Press. FL., USA. Pp. 287.
Havlin, J.L.; J.D. Beaton; S.L. Tisdale and W.L. Nelson. (2005). Soil fertility and fertilizers: An introduction to nutrient management (Vol. 515, pp. 97- 141). Upper Saddle River, NJ: Pearson Prentice Hall.
Delden , A.V. 2001. Yield and growth components of Potato and wheat under organic nitrogen management . Agronomy Journal 93: 1370 – 1385.

Pant AP,  Radovich  TK,  Hue  NV,  Talcott ST  and Krenek  KA, Vermicompost  extracts influence growth, mineral nutrients, phytonutrients and antioxidant activity in pak choi grown under vermicompost and chemical fertilizer, J. Sci. Food Agric., 2009, 125-129.
P.Saranraj and D.Stella.2012. Vermicomposting and its importance in improvement of soil nutrients and agricultural crops. Novus Natural Science Research. 2012, Vol. 1, No. 1.P:15.
Barik T., Gulati J.M.L., Garnayak L.M., Bastia D.K. 2010.Production of Vermicompost From Agricultural Wastes- A Review. Volume : 31, Issue : 3.P:172-183. Print ISSN : 0253-1496. Online ISSN : 0976-0741.
Kamar, M.E. and  Omar, A. (1987). Effect of nitrogen levels and  spraying wih  aminal-forte (amino  acids  salvation) on yield of and potatoes. J. Agric. Sci. Mansoura Univ., 12(4): 900 – 907.
AL-Modhafer, S.AM. (2009). Biochemistry. Dar ALmaserah for pnblishing, distribntion and printing. Oman, 430.
[bookmark: _GoBack]Baqir, H.A.  N. H. Zeboon and A.A. J. Al-behadili, , 2019 . THE ROLE AND IMPORTANCE OF AMINO ACIDS WITHIN PLANTS : A REVIEW. Plant Archives Vol. 19, Supplement 2,pp. 1402-1410 . e-ISSN:2581-6063 (online), ISSN:0972-5210.
Taher, M. S., andAl-ubaydi, R. M. (2017). Effect of Foliar spray of Tryptophan and Nitrogen fertilizer on Growth and yield of Rocket plant (Eruca sativa Mill.). Euphrates Journal of Agriculture Science, 9(4).




