Foliar Micronutrient Application and Its Impact on Tomato (Solanum lycopersicum L.) Under Controlled Conditions


ABSTRACT
The research was carried out at the Horticultural Research Farm, Department of Horticulture, Naini Agricultural Institute, Sam Higginbottom University of Agriculture, Technology and Sciences (SHUATS), Prayagraj, Uttar Pradesh, during the Rabi seasons of 2023–24 and 2024–25. The experiment followed a Randomized Block Design (RBD) with three replications and involved 15 treatment combinations of foliar micronutrient applications. The treatments included: T0 (Control), T1 (100 ppm Boric acid), T2 (100 ppm Zinc sulphate), T3 (100 ppm Copper sulphate), T4 (100 ppm Ferrous sulphate), T5 (100 ppm Calcium nitrate), T6 (50 ppm Ammonium molybdate), T7 (100 ppm mixture of all micronutrients), T8 (100 ppm mixture excluding Boron), T9 (100 ppm mixture excluding Zinc), T10 (100 ppm mixture excluding Molybdenum), T11 (100 ppm mixture excluding Copper), T12 (100 ppm mixture excluding Iron), T13 (100 ppm mixture excluding Calcium), and T14 (commercial formulation Multiplex at 4 ml/l). The investigation assessed the effect of these treatments on tomato quality traits. Among the treatments, T14 (Multiplex) consistently outperformed others, achieving the highest fruit quality metrics, including total soluble solids (6.93 °Brix), ascorbic acid content (16.34 mg), lycopene content (4.41 mg), and a shelf life of 20.50 days. T7, comprising a mixture of all micronutrients at 100 ppm, also demonstrated competitive results across most parameters. 
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INTRODUCTION
The tomato, scientifically known as Solanum lycopersicum (L.) is one of the most widely cultivated and favoured vegetable crops around the world, often referred to as a "protective food." Initially categorized by Miller in 1754 as Lycopersicon esculentum, it underwent reclassification by Child in 1990 and by Peralta and Spooner in 2006 as Solanum lycopersicum (Blanca et al. 2012). This fruit is an excellent source of vitamins, vegetable protein, and minerals, holding a significant position among vegetables, just after potatoes and sweet potatoes. In India, it is endearingly called the "poor man's apple," while in England, it is fondly known as the "love of apple." Tomatoes are incredibly versatile and can be utilized in numerous forms, such as soups, salads, pickles, ketchup, purees, sauces, tomato paste, and juice. The pulp and juice of tomatoes are easily digestible, act as a mild aperient, stimulate gastric secretion, and function as a blood purifier (Naidu and Bhavani, 2023). The profound influence of adequate nutrition on community health is evident. Access to a wide variety of foods rich in essential nutrients is vital for preventing nutritional deficiencies. This is especially important in developing countries, where individuals may find it challenging to access a diverse diet. One effective approach to address mineral malnutrition is through food fortification, which entails adding vitamins and minerals to food products, ensuring that individuals receive the necessary nutrients. Calcium, a crucial mineral, is primarily stored in the teeth and bones, making up about 99% of the body's calcium. It is essential not only for maintaining strong bones but also for regulating various bodily functions, including muscle contractions and the electrical transmission of nerve impulses (Kiferle et al. 2013). The biofortification of crops through the uptake and storage of specific micronutrients, along with the meticulous management of certain compounds, has significantly contributed to enhancing public health, especially concerning nutrients such as zinc and iron. Both contemporary biotechnology and traditional breeding techniques can facilitate the development of these improved crops by selecting superior genotypes. Moreover, the progress and application of enhanced agronomic practices, including the optimization of fertilization via precise nutrient application, can also yield positive results (White and Broadley 2009). Two crucial micronutrients for plant health are zinc (Zn) and boron (B). Tomatoes, in particular, require both macronutrients and micronutrients to flourish. Zn is essential for growth and development, affecting carbohydrate and protein metabolism as well as sexual reproduction in plants (Mehdizadeh et al. 2013). Conversely, tomatoes lacking sufficient B may yield fewer and lower-quality fruits. A proper balance of macronutrients and micronutrients can enhance productivity, and the application of micronutrients through foliar methods is both effective and safe (Schwarz et al. 2010). One of the most prominent indicators of iron deficiency in plants is pronounced leaf chlorosis (Chanda et al. 2011). Boron is recognized for its vital role in chlorophyll synthesis. Zinc deficiency in tomatoes can result in decreased protein synthesis, stunted shoot growth, and ultimately reduced yields. Thus, while the necessary quantities of micronutrients are minimal, they are equally crucial for plant growth and development as larger amounts of primary and secondary nutrients (Kumari and Sarika, 2023). Crop nutrient deficiencies lead to reduced yields and poor agricultural performance. Insufficient levels of essential nutrients like nitrogen, phosphorus, or potassium can cause stunted growth, lower fruit or grain yields, and increased susceptibility to pests and diseases. This situation not only affects agricultural productivity but also poses risks to food security, potentially resulting in financial challenges for farmers and the agricultural industry. Nano-fertilizers present a viable solution to tackle these crop production challenges (Bharti and Deepanshu, 2023). Tomato is one of the most widely cultivated vegetable crops globally, valued for its nutritional and economic significance. Despite progress in cultivation techniques, achieving the best yield and quality continues to be a challenge due to nutrient deficiencies in soils, especially concerning micronutrients. Micronutrients like zinc, iron, boron, and manganese are essential for the physiological and biochemical functions in plants, affecting their growth, flowering, fruit set, and nutrient composition. However, many agricultural areas experience a deficiency of these micronutrients due to intensive cropping practices, unbalanced fertilizer application, and deteriorating soil health. There are still research gaps in comprehending the specific roles of micronutrients in boosting tomato productivity across different agro-climatic conditions. Existing studies frequently lack tailored recommendations for micronutrient application based on regional specifics, resulting in ineffective use and variable outcomes. Additionally, there has been limited attention to the combined effects of various micronutrients and their synergy with organic and bio-fertilizers. The potential of foliar applications as a remedy for acute deficiencies is promising, yet it necessitates further investigation regarding optimal concentrations and timing. Utilizing micronutrients in tomato farming is essential for enhancing yield and quality characteristics, such as fruit size, shelf life, and nutritional value, including levels of lycopene and vitamin C. It is crucial to address these research gaps through focused studies to sustainably improve crop productivity. Highlighting the importance of micronutrient application aligns with the principles of precision agriculture, which seeks to optimize resource efficiency and satisfy the increasing demand for high-quality produce. Therefore, there is an urgent need for region-specific and integrated research on micronutrient management in tomato cultivation. Traditional fertilizers often do not provide accurate nutrient delivery, which negatively effects nutrient use efficiency (NUE) and overall crop yield. Furthermore, the excessive use of synthetic fertilizers can harm soil health and reduce microbial diversity (Sathyan, 2022). In order to assess the effect of micronutrients on tomato quality an experiment was carried out.	Comment by الكاتب: The tomato (Solanum lycopersicum L.) is one of the most	Comment by الكاتب: Please add a reference.	Comment by الكاتب: apple of love	Comment by الكاتب: Tomatoes are incredibly versatile and can be used in numerous forms, such as soups, salads, pickles, ketchup, purées, sauces, pastes, and juices	Comment by الكاتب: Please add a reference.	Comment by الكاتب: This citation is not included in the reference list.	Comment by الكاتب: Please add a reference.	Comment by الكاتب: Please add a reference.	Comment by الكاتب: affects	Comment by الكاتب: quality, an experiment
MATERIALAND METHODS
[bookmark: _GoBack]The present investigation was carried out at the Horticultural Research Farm of the Department of Horticulture, Naini Agricultural Institute, Sam Higginbottom University of Agriculture, Technology and Sciences (SHUATS), Prayagraj, Uttar Pradesh, during the Rabi seasons of 2023-24 and 2024-25 to unveil the effect of varying foliar applications of micronutrients, administered at diverse concentrations, on the growth attributes, yield potential of the NS4266 tomato variety. The university is strategically situated approximately 5 kilometres from Prayagraj City, along the Prayagraj–Rewa National Highway, offering convenient accessibility. In the present investigation the design used for analysis of variables was Randomized Block Design (RBD) comprising 3 replications comprising of foliar application of micronutrients total treatment combinations being fifteen. The treatments comprised T0 (Control); T1 (Boric acid- 100 ppm); T2 (Zinc sulphate -100 ppm); T3 (Copper sulphate -100 ppm); T4 (Ferrous sulphate-100 ppm); T5 (Calcium Nitrate-100 ppm); T6 (Ammonium molybdate-50 ppm); T7 (Mixture of all the micrunutrient-100 ppm); T8 (Mixture of all without B- 100 ppm); T9 (Mixture of all without Zn-100 ppm); T10 (Mixture of all without Mo-100 ppm); T11 (Mixture of all without Cu-100 ppm); T12 (Mixture of all without Fe-100 ppm); T13 (Mixture of all without Ca-100 ppm) and T14 (Commercial formulation (Multiplex)-4ml/lit). Characters like TSS (°Brix), Ascorbic acid (mg/100 gm), Lycopene content (mg/100gm), pH of fruit, Physiological loss of weight (g) and Firmness using Tendrometer (kg/inch) were studied. Analysis of Variance was worked out using Fisher and Yates (1967).	Comment by الكاتب: Please add the soil texture, its nutrient content, and the method for measuring the studied attributes.	Comment by الكاتب: examine	Comment by الكاتب: different	Comment by الكاتب: Please rephrase and clarify the sentence. “In the present investigation the design used for analysis of variables was Randomized Block Design (RBD) comprising 3 replications comprising of foliar application of micronutrients total treatment combinations being fifteen.”	Comment by الكاتب: micronutrients



RESULTS AND DISCUSSION
The results regarding the effect of Foliar Application of micronutrient on quality parameters of tomato are presented in table 1,2 and 3. Notably, the measurements of all quality parameters revealed significant variations based on the different micronutrients applied during both years of observation. Among the treatments assessed, T14 (Commercial formulation (Multiplex)-4ml/lit) recorded the highest total soluble solids, with measurements of 6.94, 6.93 and 6.93 °Brix. T7 (Mixture of all the micronutrients-100 ppm) showed at par total soluble solids of 6.49, 6.61 and 6.55 °Brix for the years 2023-24, 2024-25, and the pooled mean, respectively. Conversely, the control group, T0, exhibited the lowest total soluble solids, with values of 4.59, 4.53 and 4.56 °Brix. In terms of ascorbic acid content, T14 achieved the highest concentration, recording 16.24, 16.44, and 16.34 mg for 2023-24, 2024-25, and the pooled mean, respectively. T7 followed with ascorbic acid levels of 15.60, 15.37, and 15.48 mg over the same years. By contrast, the control group (T0) exhibited the least ascorbic acid content, with values of 10.37, 10.10, and 10.23 mg, highlighting the substantial effect of micronutrient applications. For lycopene content, T14 outperformed all other treatments, recording values of 4.40, 4.42, and 4.41 mg for 2023-24, 2024-25, and the pooled mean, respectively. T7 closely followed with lycopene levels of 4.37, 4.36, and 4.37 mg over the same timeframe. In stark contrast, the control group (T0) exhibited the lowest lycopene content, registering 3.53, 3.92, and 3.72 mg, further emphasizing the critical role of micronutrients in enhancing fruit quality attributes.
The improvement in fruit quality traits under T14 (Commercial formulation, Multiplex-4 ml/lit) can be attributed to the balanced supply of essential micronutrients, which play a central role in metabolic processes influencing sugar accumulation, vitamin synthesis, and pigment development. The highest total soluble solids (TSS) recorded under T14 reflect efficient photosynthesis and translocation of assimilates, particularly sugars, into the fruits. Similarly, the elevated ascorbic acid content may be explained by the role of micronutrients such as Zn, Fe, and Mn in enzymatic activities related to ascorbate biosynthesis and antioxidant metabolism. Lycopene content, a key determinant of fruit quality and nutritional value, was also maximized in T14, indicating the positive influence of micronutrients on carotenoid synthesis pathways. Although T7 (Mixture of all micronutrients-100 ppm) also enhanced fruit quality parameters, the standardized formulation of T14 ensured more balanced uptake and better physiological efficiency, resulting in superior outcomes. In contrast, the control (T0) consistently recorded the lowest TSS, ascorbic acid, and lycopene levels, highlighting the limitations imposed by nutrient deficiencies on fruit biochemical composition. These findings clearly establish the significance of micronutrient supplementation, particularly through balanced commercial formulations, in enhancing both yield and quality attributes of fruits. Findings were in accordance with conclusions Ali et al. (2015) for micronutrients on quality of tomatoes. Savadi et al. (2022) indicated reported similar conclusion for ascorbic acid content in tomatoes. Verma et al. (2018) tailored micronutrient mixture for cauliflower and found that vitamin C content was found to be better in treatment combination having all micronutrients applied.	Comment by الكاتب: Ali et al. (2015), regarding the effects of micronutrients on	Comment by الكاتب: Savadi et al. (2022) reported similar conclusions regarding ascorbic acid content in tomatoes
In the evaluation of various treatments, T14 (Commercial formulation (Multiplex)-4ml/lit) stood out with the highest acidity levels, recording values of 1.54%, 1.61%, and 1.58%. Close behind was T7 (Mixture of all the micronutrients-100 ppm), which showed acidity levels of 1.42%, 1.57%, and 1.49% across the years 2023-24, 2024-25, and the overall average. In stark contrast, the control group, T0, exhibited the lowest acidity, with measurements of 0.56%, 0.79%, and 0.68%. When it came to shelf life, T14 (Commercial formulation (Multiplex)-4ml/lit) again led the pack, achieving impressive durations of 21.33, 19.67, and 20.50 days. T7 (Mixture of all the micronutrients-100 ppm) followed closely, with shelf-life values of 19.67, 19.33, and 19.50 days for the years 2023-24, 2024-25, and the pooled mean. Meanwhile, the control group, T0, recorded the shortest shelf life, with figures of 10.67, 11.67, and 11.17 days. In terms of physiological weight loss, T14 (Commercial formulation (Multiplex)-4ml/lit) demonstrated the least loss, with values of 16.37, 15.87, and 16.12 grams. T7 (Mixture of all the micronutrients-100 ppm) was a close second, showing physiological weight loss of 16.78, 16.02, and 16.40 grams for the years 2023-24, 2024-25, and the pooled mean. Conversely, the control group, T0, experienced the highest physiological weight loss, with measurements of 17.85, 18.46, and 18.15 grams. Among the treatments assessed, T14 (Commercial formulation (Multiplex)-4ml/lit) recorded the perfect firmness of fruit, with values of 3.75, 3.84 and 3.80 kg/inches. T7 (Mixture of all the micronutrients-100 ppm) followed closely, showing physiological weight loss of 3.41, 3.48 and 3.45 kg/inches for the years 2023-24, 2024-25, and the pooled mean, respectively. In contrast, the control group, T0, exhibited the poor firmness of fruit, with measurements of 2.16, 2.18 and 2.17 kg/inches.	Comment by الكاتب: exhibited the lowest fruit firmness
The consistent superiority of T14 (Commercial formulation, Multiplex-4 ml/lit) across growth, yield, quality, and post-harvest traits can be attributed to the synergistic effect of balanced micronutrient supplementation in a readily available form. The significant improvement in plant height, number of branches, and chlorophyll content under T14 reflects enhanced vegetative vigour and photosynthetic efficiency, as micronutrients such as Fe, Mn, Zn, and Cu are vital in chlorophyll synthesis, enzymatic activation, and auxin metabolism. This strong vegetative base directly contributed to early flowering and reduced duration to first marketable harvest, as observed in T14, due to accelerated physiological and reproductive processes. In terms of reproductive traits, T14 ensured higher fruit count, size (length and diameter), and weight, which collectively resulted in maximum yield. The role of micronutrients in pollen viability, cell division, assimilate partitioning, and sink strength clearly explains the superior fruit development. Quality attributes such as higher total soluble solids, ascorbic acid, and lycopene content in T14 further demonstrate its influence on carbohydrate accumulation, antioxidant metabolism, and carotenoid biosynthesis, contributing to both nutritional and sensory improvements. Post-harvest parameters were also significantly improved under T14. The highest acidity and firmness, coupled with the lowest physiological weight loss and longest shelf life, highlight the role of micronutrients in maintaining membrane stability, delaying senescence, and strengthening cell wall integrity. While T7 (mixture of all micronutrients at 100 ppm) also enhanced these traits, the standardized and balanced formulation in T14 ensured superior uptake efficiency and overall performance. Conversely, the poor results under control (T0) emphasized the detrimental effect of micronutrient deficiencies on growth, productivity, and storability. Similar findings were reported by Hernandez-perez et al. (2021) and Kaur and Kaur (2021) for micronutrients in tomatoes.
Conclusions
The study evaluated the effect of different micronutrients applied in tomato on growth and yield traits over 2023-24, 2024-25. T14 (Commercial formulation, Multiplex, 4 ml/l) consistently outperformed other treatments, achieving the highest values across most parameters. Pooled mean performance for T14 resulted in superior fruit quality with the highest total soluble solids (6.93 °Brix), ascorbic acid (16.34 mg), lycopene (4.41 mg), and shelf life (20.50 days) for pooled mean. T7 (Mixture of all micronutrients, 100 ppm) ranked second, showing competitive results across most traits.	Comment by الكاتب: the effects of different micronutrients applied to tomato on growth and yield traits during 2023–24 and 2024–25








Table 1: Effect of Foliar Application of micronutrients on Total soluble solids (°Brix), ascorbic acid content (mg) and lycopene content (mg) of tomato.	Comment by الكاتب: Please add the significance level for each attribute in the table.
	Treatment Details
	Total soluble solids (°Brix)
	Ascorbic acid content (mg)
	Lycopene content (mg)

	
	2023-24
	2024-25
	Pooled
	2023-24
	2024-25
	Pooled
	2023-24
	2024-25
	Pooled

	 T0 
	 Control 
	4.59
	4.53
	4.56
	10.37
	10.10
	10.23
	3.53
	3.92
	3.72

	 T1 
	Boric acid- 100 ppm
	5.11
	4.68
	4.89
	11.69
	11.97
	11.83
	4.12
	4.10
	4.11

	 T2 
	Zinc sulphate -100 ppm
	5.47
	6.45
	5.96
	12.39
	13.82
	13.10
	4.23
	4.18
	4.20

	 T3 
	Copper sulphate -100 ppm
	5.53
	5.72
	5.63
	11.39
	12.28
	11.84
	4.29
	4.19
	4.24

	 T4 
	Ferrous sulphate-100 ppm
	5.33
	5.68
	5.51
	12.95
	12.28
	12.61
	4.29
	4.18
	4.24

	 T5 
	Calcium Nitrate-100 ppm
	6.00
	5.22
	5.61
	13.25
	11.48
	12.37
	4.00
	4.15
	4.08

	 T6 
	Ammonium molybdate-50 ppm
	6.04
	5.57
	5.81
	14.39
	13.61
	14.00
	4.07
	4.17
	4.12

	 T7 
	Mixture of all the micrunutrient-100 ppm	Comment by الكاتب: micronutrients
	6.49
	6.61
	6.55
	15.60
	15.37
	15.48
	4.37
	4.36
	4.37

	 T8 
	Mixture of all without B- 100 ppm
	6.31
	5.94
	6.13
	14.57
	14.60
	14.59
	4.17
	4.19
	4.18

	 T9 
	Mixture of all without Zn-100 ppm
	5.32
	5.58
	5.45
	13.51
	15.45
	14.48
	4.26
	4.26
	4.26

	 T10 
	Mixture of all without Mo-100 ppm
	5.89
	5.91
	5.90
	13.74
	15.42
	14.58
	4.25
	4.21
	4.23

	 T11 
	Mixture of all without Cu-100 ppm
	6.35
	5.73
	6.04
	14.45
	14.22
	14.34
	4.18
	4.22
	4.20

	 T12 
	Mixture of all without Fe-100 ppm
	6.14
	6.39
	6.26
	12.35
	14.30
	13.33
	4.32
	4.22
	4.27

	 T13 
	Mixture of all without Ca-100 ppm
	6.03
	6.64
	6.33
	14.59
	14.37
	14.48
	4.13
	4.24
	4.18

	 T14 
	Commercial formulation (Multiplex)-4ml/lit
	6.94
	6.93
	6.93
	16.24
	16.44
	16.34
	4.40
	4.42
	4.41

	SE. m (±)
	0.10
	0.29
	0.16
	0.21
	0.25
	0.16
	0.05
	0.04
	0.03

	CD0.05
	0.30
	0.83
	0.45
	0.59
	0.71
	0.48
	0.16
	0.10
	0.10




Table 2: Effect of Foliar Application of micronutrients on number of Acidity content (%), shelf life (days) and physiological loss of weight (grams) of tomato.	Comment by الكاتب: Please add the significance level for each attribute in the table.
	Treatment Details
	Acidity content (%)
	Shelf life (days)
	Physiological loss of weight (grams)

	
	2023-24
	2024-25
	Pooled
	2023-24
	2024-25
	Pooled
	2023-24
	2024-25
	Pooled

	 T0 
	 Control 
	0.56
	0.79
	0.68
	10.67
	11.67
	11.17
	17.85
	18.46
	18.15

	 T1 
	Boric acid- 100 ppm
	1.05
	1.12
	1.08
	13.67
	14.00
	13.83
	17.09
	16.79
	16.94

	 T2 
	Zinc sulphate -100 ppm
	1.22
	1.32
	1.27
	14.33
	16.00
	15.17
	17.45
	17.32
	17.39

	 T3 
	Copper sulphate -100 ppm
	1.39
	1.27
	1.33
	15.33
	15.00
	15.17
	17.85
	17.54
	17.69

	 T4 
	Ferrous sulphate-100 ppm
	1.35
	1.48
	1.42
	15.00
	13.00
	14.00
	17.56
	17.10
	17.33

	 T5 
	Calcium Nitrate-100 ppm
	0.95
	1.07
	1.01
	14.67
	13.67
	14.17
	17.56
	17.01
	17.29

	 T6 
	Ammonium molybdate-50 ppm
	0.65
	0.87
	0.76
	15.33
	12.67
	14.00
	17.84
	17.88
	17.86

	 T7 
	Mixture of all the micrunutrient-100 ppm	Comment by الكاتب: micronutrients
	1.42
	1.57
	1.49
	19.67
	19.33
	19.50
	16.78
	16.02
	16.40

	 T8 
	Mixture of all without B- 100 ppm
	1.24
	1.34
	1.29
	16.33
	16.00
	16.17
	17.06
	16.54
	16.80

	 T9 
	Mixture of all without Zn-100 ppm
	1.38
	1.48
	1.43
	16.67
	17.00
	16.83
	17.50
	17.22
	17.36

	 T10 
	Mixture of all without Mo-100 ppm
	0.99
	1.02
	1.00
	16.67
	19.00
	17.83
	16.80
	17.87
	17.33

	 T11 
	Mixture of all without Cu-100 ppm
	0.78
	0.87
	0.83
	17.67
	18.33
	18.00
	17.17
	17.31
	17.24

	 T12 
	Mixture of all without Fe-100 ppm
	1.21
	1.45
	1.33
	18.00
	16.00
	17.00
	16.77
	17.27
	17.02

	 T13 
	Mixture of all without Ca-100 ppm
	0.93
	0.93
	0.93
	18.67
	18.33
	18.50
	15.43
	17.56
	16.49

	 T14 
	Commercial formulation (Multiplex)-4ml/lit
	1.54
	1.61
	1.58
	21.33
	19.67
	20.50
	16.37
	15.87
	16.12

	SE. m (±)
	0.10
	0.08
	0.08
	0.54
	0.46
	0.38
	0.42
	0.70
	0.35

	CD0.05
	0.29
	0.23
	0.24
	1.55
	1.34
	1.11
	1.23
	2.02
	1.01



Table 3: Effect of Foliar Application of micronutrients on fruit firmness of tomato.	Comment by الكاتب: Please add the significance level for each attribute in the table.
	Treatment Details
	Fruit firmness (kg/inches)

	
	2023-24
	2024-25
	Pooled Mean

	 T0 
	Control 
	2.16
	2.18
	2.17

	 T1 
	Boric acid- 100 ppm
	2.22
	2.86
	2.54

	 T2 
	Zinc sulphate -100 ppm
	2.39
	3.04
	2.72

	 T3 
	Copper sulphate -100 ppm
	2.46
	2.71
	2.58

	 T4 
	Ferrous sulphate-100 ppm
	2.28
	3.04
	2.66

	 T5 
	Calcium Nitrate-100 ppm
	2.97
	2.88
	2.92

	 T6 
	Ammonium molybdate-50 ppm
	3.07
	2.60
	2.84

	 T7 
	Mixture of all the micrunutrient-100 ppm	Comment by الكاتب: micronutrients
	3.41
	3.48
	3.45

	 T8 
	Mixture of all without B- 100 ppm
	3.31
	2.82
	3.06

	 T9 
	Mixture of all without Zn-100 ppm
	3.10
	3.05
	3.07

	 T10 
	Mixture of all without Mo-100 ppm
	2.79
	3.13
	2.96

	 T11 
	Mixture of all without Cu-100 ppm
	2.91
	3.34
	3.12

	 T12 
	Mixture of all without Fe-100 ppm
	3.08
	3.41
	3.25

	 T13 
	Mixture of all without Ca-100 ppm
	3.32
	3.25
	3.29

	 T14 
	Commercial formulation (Multiplex)-4ml/lit
	3.75
	3.84
	3.80

	SE. m (±)
	0.07
	0.07
	0.05

	CD0.05
	0.21
	0.20
	0.14 
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