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Influence of Zinc Levels and Application Methods on Growth and Yield of Tomato (Solanum lycopersicum L.)





.     
.
              . 
                     
	.
..


ABSTRACT 

	A pot experiment was carried out to evaluate the growth and yield of tomato under different levels and application methods of Zinc as Zinc sulfate at Horticulture Farm, Sher-e-Bangla Agricultural University, Dhaka during the period from October 2017 to April 2018. The experiment comprising of two factors: Factor A: Z0: without Zinc; Z1=10 ppm ZnSO4; Z2=15 ppm ZnSO4; Z3=20 ppm ZnSO4; Z4=25 ppm ZnSO4 and Factor B: M1= Basal application; M2= Foliar application and M3= Combined basal and foliar application of Zinc. The two factors experiment was laid out in Complete Randomized Design with four replications. In case of Zn levels, the result revealed significant variation in most characteristics. Maximum plant height (96.13 cm), leaf number (34.51), leaf area (172.4 cm2), total number of flower (88.58), total fruit number (42.17), fruit set (47.61%), number of cluster/plant (10.67) and yield (2.38 kg) were at Z3. In case of application effect, (M3) provided the maximum yield (1.95 kg) per plant. The maximum yield (2.6 kg) per plant of tomato was obtained from the treatment combination of 15 ppm basal and foliar application of Zn.
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1. INTRODUCTION 
Tomato (Lycopersicon esculentum Mill.) is one of the most important winter vegetable crops of Solanaceae family over the world. Approximately 4,69,204 MT of tomato were produced from 76,743 acres of land with an average yield of 4692 kg/acre in Bangladesh [1]. Tomato is very popular because of its high nutritive value and diversified use. Its food value is very rich with higher contents of vit-A, vit-B, vit-C and minerals, it keeps eye sight good. Night blindness occurs due to lack of Vitamin-A. Tomato contains lycopene pigment which is a vital anti-oxidant that helps to fight against cancerous cell formation as well as other kind of health complications and diseases [2].

Micronutrient deficiencies are common in Bangladesh and have emerged as a major constraint to sustainable crop production [3]. It is realized that productivity of crop is being adversely affected in different areas due to deficiencies of micronutrients, which has been increased markedly due to intensive cropping pattern, soil erosion, leaching loss, liming and decreased availability and use of farm yard manure [4]. It is not only hampering crop productivity but also deteriorating quality. Zinc (Zn) deficiency is one of the most widespread micronutrient deficiencies in plants and causes severe reductions in crop production [5].
Tomato yields in Bangladesh often fall below potential, but adequate supply of nutrient can increase the yield, fruit quality, fruit size, shelf life, color and taste of tomato [6]. Among the different micronutrients, Zn plays an important role in chlorophyll formation, cell division, meristematic activity of tissue expansion of cell and formation of cell wall. Application of zinc sulphate stimulates chlorophyll synthesis and fruit quality of tomato. Zn is also involved in regulating the protein and carbohydrate metabolism [7]. Among the deficient micronutrients, Zn deficiency is wide spread all over the world and adversely affects human health, due to low intake of Zn in our diet. Application of Zn served as the source of energy for synthesis of auxin which helps in elongation of stem [8].
Different parameter like days required for initiation and 50% flowering, number of flower clusters, total number of flowers and fruit setting percentage per plant is influenced significantly with different dosages of micronutrients, including Zn [9]. Balanced fertilization of macro and micro nutrients can increase production [10, 11] but foliar application of micronutrients is efficient and secured way. Foliar feeding is the best way for summer tomato production [12] resulting in higher yield as well as higher income per unit area of land. It is found that the yield of tomato was increased in the foliar application of zinc & boron [12]. It is experimented that the flowering parameters like days required for initiation and 50 percent flowering, number of clusters, number of flowers, total number of flowers and fruit setting percentage per plant were influenced significantly due to different treatments [9].  However, considering the above circumstances, the present study was under taken to optimize different levels of Zn for growth, yield components and yield of tomato; and to compare the effectiveness of Zn application methods.

2. material and methods 

2.1 Experimental site: The pot experiment was conducted at the Horticulture Farm of Sher-e-Bangla Agricultural University, Dhaka - 1207, Bangladesh in Robi season in 2017-2018 to determine the suitable method and dosages of zinc on BARI tomato 15.

2.2 Pot soil collection and preparation 
The soil was collected one month prior to setting the experiment. The top soil at 15 cm depth was collected from the Horticulture Farm Area of North-East corner, mixed thoroughly and made it clean by removing stones, grass, roots and other debris. A ratio of 1:3 well rotten cow dung and soil were mixed and pots were filled 15 days before transplanting. Silt loam soils were used for pot preparation. All 60 pots were filled on October 2017. 
2.3 Collection of seeds 
The seeds of BARI Tomato 15 were collected from the Horticulture Research Center, BARI, Gazipur-1701, Bangladesh. 

2.4 Raising of seedlings
Soil of the seed bed was made loosen and friable as much as possible and organic matter mixed with soil. All weeds, stones and dead roots were removed. The seeds were sown on 1st November, 2017 in the raised seed bed of 3 m x 1 m size. The seed bed was supported with partial shed during 1:00-3:00 pm in the warmest days by using coconut leaves. Proper care was taken to raise healthy seedlings.


2.5 Basal application of zinc
Ten kg of soil mixed with well rotten cow dung was placed in each pot. Treatments for Zn application were as follows: Z0=no application of zinc; Z1=100 mg ZnSO4/10kg soil in pot; Z2=150 mg ZnSO4/10 kg soil in pot; Z3=200 mg ZnSO4/10 kg soil in pot; Z4=250 mg ZnSO4/10 kg soil in pot. 

2.6 Transplanting of seedlings in the pot 
Twenty-five days aged single seedlings were transplanted on the 1st December 2017 in the middle of each pot in the late afternoon of the same day. The plants were irrigated immediately after transplanting with tap water. 
2.7 Treatment of the experiment
· Factor A: Zinc (5 levels of Zinc concentration): Z0   = Control (without Zinc), Z1 = 10 ppm ZnSO4, Z2 = 15 ppm ZnSO4, Z3 = 20 ppm ZnSO4, Z4= 25 ppm ZnSO4 
· Factor B: Application method: M1 = Basal application of Zinc, M2 = Foliar application of Zinc, M3 = Basal and foliar application of Zinc

2.8 Design of the experiment 
The experiment was carried out in a Complete Randomized Design (CRD) method. The total plants in pots were placed in four rows as four replications. The distance between two replications and two treatments were maintained 50 cm and 30 cm, respectively. Seedlings were planted in the middle of the pot soil as one seedling for one pot.

2.9 Intercultural operations 
Irrigation was applied immediately after transplanting, providing light watering to each seedling to mitigate initial water stress, followed by regular irrigation at two-day intervals to maintain optimal soil moisture levels. Proper supervision was ensured to regulate the water levels in pots throughout the experiment. All plants were supported with bamboo sticks and threads whenever necessary to maintain upright growth and prevent lodging. Weeding and soil loosening were carried out manually three times during the experimental period to ensure proper aeration and minimize competition. To control insect pests, Admire was sprayed at a concentration of 1 ml L⁻¹ of water at 10, 25, and 40 days after transplanting (DAT) on all plants both under polythene shade and in open conditions. Similarly, metalaxyl (8%) + mancozeb (64%) was applied as a fungicide at 1 g L⁻¹ of water at 15, 30, and 45 DAT to prevent fungal infections in the pot soil.

2.10 Application of treatments 
Soil application of zinc was carried out during pot preparation by thoroughly mixing the required dose with soil before transplanting. Foliar application of zinc was conducted according to the experimental design, with the first spray applied at 25 days after transplanting (DAT), followed by the second, third, and fourth applications at 10-day intervals, corresponding to 35, 45, and 55 DAT, respectively.

2.11 Data collection
Plant height, number of leaves, number of branch/plants, leaf chlorophyll (SPAD value), number of fruits/clusters, percent fruit set, number of fruits harvested per plants, and yield/plant were recorded.

2.12 Statistical analysis 
The collected data were statistically analyzed to find out the level of significance using MSTAT-C software. The significance of the difference among the treatment mean was estimated by Least Significant Difference (LSD) Test at 1% level of probability [13].
3. results and discussion

3.1 Plant height
Interaction effect of different zinc levels and application methods on plant height of tomato at different days after transplanting was found significant (Table 1).  At 35 DAT, maximum plant height (47 cm) from Z4M1 treated plant which was similar to Z3M3 (46.31 cm). The minimum plant height (32.13 cm) was obtained from Z4M3. At 45 DAT, maximum (59.94 cm) was obtained from Z4M1 treated plant and minimum (45.25 cm) from Z4M3. At 45, 55, 65, and 75 DAT the lowest plant height was at Z4M3 with 45.25, 58, 67, and 75.63 cm, respectively due to same cause of zinc toxicity, the highest plant height at Z4M1 was 59.94, 72.32, 81.06, and 100.3 cm, respectively. Makhan et al. [14] also reported that Zn may serve as source of energy for synthesis of auxin which helps in elongation of stem. Plant height of tomato increased due to the application of zinc and boron [12]. Zn helps on auxin synthesis and in association with boron induce cell wall development and cell differentiation of plants [9].

3.2 Number of leaves/plants
Data for leaves were collected at different days after transplanting viz. 35 DAT, 45 DAT, 55 DAT and 65 DAT to examine the efficiency of different zinc levels effect on leaf number of tomato.  The interaction effect of different zinc levels and application methods on leaf number/plant of tomato was statistically significant. At 35 DAT, maximum leaf number (11.25) was obtained from Z3M3 which was similar to Z3M2 (11.13), and the minimum (7.50) leaf number from Z0M3 combination (Table 1). At 45 DAT maximum leaf number was obtained from Z3M3 and Z3M2 with 19.44 and 19.25, respectively, which were statistically similar, and lowest value of leaf number per plant was 13.44 from Z4M3 treated plant. At 55 DAT, the interaction effect was significant on leaf number/plant; maximum number (25.38) was obtained from Z3M1 which was similar to Z2M3 (25.06) and Z2M2 (25.19). The minimum leaf number (18.69) was obtained at Z4M3, which was similar to Z0M3 (19.00). At 65 DAT, the interaction effect of different Zn levels and application methods was found significant. The maximum leaf number/plant (35.22) found in Z3M2 and the minimum (23.81) in Z4M3. Siva et al. [15] suggested that application of zine increased the growth parameter line number of leaves of tomato plant. Ahmad et al. [16] also finds the same result on foliar application of zinc growth, yield, nutrient uptake and quality of tomato

3.3 Leaf area 
The interaction effect of different Zn levels and application methods on leaf area of tomato was statistically significant. The maximum leaf area (150 cm2) was found in Z3M1 treated plant and the minimum (124.2 cm2) in Z0M1 treated plants.

3.4 Branch number
On branch number of tomato, the interaction effect of different Zn levels and application methods was found significant. Maximum branch number (9.25) from Z2M2 and minimum (5.75) from Z4M3 combination was obtained (Table 1). Kiran et al. [17] reported that the number of branches/plants was increased by the application of Zn.

3.5 Leaf chlorophyll content (SPAD value)
The interaction effect of different Zn levels and application methods showed significant variation on SPAD values of tomato at different growth stages. At vegetative stage, maximum SPAD value (63.25) at Z1M1 treatment and minimum (62.81) was found from Z4M2 treatment. At reproductive stage, maximum SPAD value Z2M3 (56.38) and minimum Z0M2 (48.3) was recorded. At harvesting stage, maximum SPAD value at Z2M1 was 44.81 and minimum 30.00 at Z0M2 treated plant (Table 2).



3.6 Total number of flowers/plant
The interaction effect of different Zn levels and application methods on number of flowers/plants was significant. The maximum number of flowers per plant was 90.75 for Z3M2 treatment and minimum was 48 for Z4M2 treatment. Data showed that foliar application at 20 ppm zinc recorded maximum flower (Table 3). Thus, it was likely that the higher number of flowers per cluster could be due to sufficient levels of carbohydrates available for flower formation and fruit set in tomato. Zn increases branch number and optimum branch numbers help in increasing flower number [18], but in case of high Zn level, distance of inter node increase that led to lower flower number per plant.

3.7 Total number of fruits/plant
The interaction effect of different Zn levels and application methods in respect to total number of fruits/plants was found significant. The maximum fruit number (42.50) per plant was recorded from Z2M3 treated plants, and the minimum fruit number (23.00) per plant was recorder from Z4M2 treatments (Table 3).

3.8 Fruit sets/plant
Interaction effect of different dosages of Zn and application methods on fruit sets/plant was significant. Maximum (48.86%) fruit set per plant was obtained from Z2M3 treated plants and minimum (43.10%) at Z4M3 treated plants (Table 3). Salam et al. [19] also reported that combine application of micronutrients produced the maximum fruit set and fruit yield. Fruit set in tomato was increased due to biosynthesis of auxin.

3.9 Number of clusters/plant 
In case of interaction, the effect of different Zn levels and application methods on number of cluster/plants was significant, maximum cluster number per plant (11.50) from Z2M3 treated plants and minimum (7.25) from Z4M2 treated plants (Table 3). 

3.10 Number of fruits sets/cluster 
Interaction effect of different Zn levels and application methods on number of fruit sets/cluster was significant; the minimum number of fruit sets/cluster (2.95) was found under Z4M3 treatment (Table 3). Maximum number of fruit sets/cluster was 4.11 from Z3M1 treated plants. Yilmaz et al. [20] found a maximum grain number/spike in wheat by soil leaf application. 

3.11 Fruit length
Interaction effect of different Zn levels and application methods on fruit length of tomato was significant; maximum fruit length recorded was 5.44 cm for Z4M3 treated plants (Table 3). Length of fruit significantly increased after Zn application by improving cell size or cell number, same result were recorded by Ali et al. [12]

3.12 Fruit diameter 
In case of Interaction effect of different Zn levels and application methods on fruit diameter was statistically significant. Maximum fruit diameter was 5.01cm at Z4M2 and minimum 4.13 cm at Z1M3 (Table 3).

3.13 Individual fruit weight 
Interaction effect of different Zn levels and application methods were significant in terms of individual fruits weight. In case of maximum individual fruit weight 78.00 g and 73.00 g, was obtained from Z4M2 and Z2M3 treated plants, respectively (Table 3). Higher Zn levels and foliar application resulted in maximum SPAD value in leaves that leaded maximum food reserve, again it resulted in minimum number of fruit (Table 3) leaded the highest individual fruit weight. But at Z2M3 treatment, everything was optimum for the plant and plant produced maximum food and reserve in fruit that lead highest individual fruit weight. Minimum individual fruit weight was 35.00 g for Z0M1. Zinc and boron improve fruit growth by synthesizing tryptophan and auxin [5].

3.14 Yield/plant
Interaction effect of different Zn levels and application methods greatly influenced the yield/plant. Yield per plant was significant. Yield of tomato/plant was observed maximum (2.6 kg) from Z2M3 treated plants, while the minimum yield/plant (0.92 kg) was found under Z0M1 treatment (Fig. 1). Therefore, Zinc level Z2=15 ppm and application methods M3= combined basal and foliar application method was the best combination for the production of tomato. Hence, Zn level Z2 and application method M3 in combination represented as an excellent treatment in terms of yield for the tomato production in Bangladesh. Yilmaz et al. [20] conducted research and found that treatments of integrated basal and foliar application of Zinc Sulphate were in higher. Kumar et al., [21] also conducted an experiment to evaluate the potentiality of Zn, Fe and Ag nanoparticle on growth, yield attributes and profitability in tomato and Zn the treatment showed the best result. Ranjbar and Bahmaniar [22] reported the same result that combined basal and foliar application of zinc significantly increased the yield of crops.
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Table 1. Interaction effect of different levels of zinc and application methods on plant height, leaf number, leaf area, and branch number of Bari tomato 15.

	Combin
ations
	Plant height (cm)
	Leaf number per plant
	Leaf area (cm2)
	Branch number

	
	35DAT
	45DAT
	55DAT
	65DAT
	75DAT
	35DAT
	45DAT
	55DAT
	65DAT
	
	

	Z0M1
	35.50 j
	50.63 h
	59.50 g
	69.50 j
	81.75 i
	8.43 e
	15.50 ef
	19.69 e
	29.38 f
	124.2 k
	6.75 d

	Z0M2
	34.38 k
	51.50 g
	60.81 f
	71.06 i
	82.00 i
	8.31 e
	15.45 ef
	19.88 e
	27.81 g
	128.5 j
	6.75 d

	Z0M3
	34.13 k
	50.94 gh
	59.75fg
	72.19 h
	79.88 j
	7.50 f
	15.13 f
	19.00 f
	28.44 g
	128.5 j
	6.25 de

	Z1M1
	38.88 g
	53.75 f
	65.44 e
	74.85 g
	91.38 g
	9.68 cd
	17.25 d
	21.69 d
	30.88 e
	131.2 i
	7.50 c

	Z1M2
	37.19 h
	55.63 e
	67.44cd
	76.94 ef
	94.00 e
	9.31 cd
	18.13 c
	22.56 c
	32.69 d
	135.1 h
	7.50 c

	Z1M3
	40.25 f
	56.81 cd
	68.31 c
	78.44 cd
	95.88 d
	9.87 cd
	18.63 b
	23.50 b
	33.44 c
	137.1 fg
	7.50 c

	Z2M1
	42.13 e
	54.24 f
	66.50de
	75.13 g
	92.38 f
	9.75 cd
	17.44 d
	23.13 b
	32.54 d
	134.1 h
	8.0 bc

	Z2M2
	44.38 c
	55.88 e
	67.54cd
	77.88 de
	95.75 d
	10.06 bc
	18.69 b
	25.19 a
	33.19 cd
	136.8 g
	9.25 a

	Z2M3
	45.06 bc
	57.25 c
	70.38 b
	79.13 bc
	97.00 c
	10.69 ab
	19.06 ab
	25.06 a
	35.44 a
	146.5 c
	8.50 b

	Z3M1
	43.19 d
	55.60 e
	67.44cd
	76.69 f
	94.00 e
	10.00 b-d
	18.13 c
	25.38 a
	34.13 b
	150 .0 a
	8.00 bc

	Z3M2
	45.31 b
	56.35 de
	68.38 c
	78.35 cd
	96.00 d
	11.13 a
	19.25 a
	23.44 b
	35.22 a
	147.5 b
	7.50 c

	Z3M3
	46.31 a
	58.91 b
	71.44ab
	80.06 b
	98.38 b
	11.25 a
	19.44 a
	21.69 d
	34.19 b
	138.0 f
	6.75 d

	Z4M1
	47.00 a
	59.94 a
	72.32 a
	81.69 a
	100.3 a
	9.25 d
	17.00 d
	21.44 d
	32.56 d
	145.5 d
	6.50 d

	Z4M2
	36.38 i
	47.63 i
	65.65 e
	71.25 hi
	85.88 h
	7.80 ef
	15.94 e
	20.05 e
	25.13 h
	142.0 e
	6.25 de

	Z4M3
	32.13 l
	45.25 j
	58.00h
	67.00 k
	75.63 k
	7.56 f
	13.44 g
	18.69 f
	23.81 i
	131.0 i
	5.75 e

	LSD (0.01)
	0.73
	0.73
	1.25
	0.96
	0.70
	0.68
	0.48
	0.53
	0.66
	1.16
	0.57

	CV%
	1.86
	1.36
	1.94
	1.30
	0.93
	8.438 e
	15.50 ef
	2.48
	2.15
	0.83
	8.03



In a column means having similar letter (s) are statistically similar and those having dissimilar letter (s) differ significantly [Z0=No zinc; Z1=10 ppm; Z2=15 ppm; Z3=20 ppm; Z4=25 ppm; M1=Basal application; M2=Foliar application and M3=Basal and foliar application]


	Combinations
	SPAD value 

	
	At vegetative stage
	At reproductive stage
	At harvesting stage

	Z0M1
	57.38 ef
	50.31 j
	37.13 c

	Z0M2
	58.31 cd
	48.31 k
	33.13 f

	Z0M3
	56.94 f
	         52.13 g-i
	33.85 ef

	Z1M1
	63.25 a
	53.69 e
	36.44 cd

	Z1M2
	58.63 c
	54.13 de
	41.38 b

	Z1M3
	55.44 g
	55.13 bc
	42.25 b

	Z2M1
	57.50 d-f
	54.56 cd
	44.81 a

	Z2M2
	60.88 b
	55.69 ab
	34.25 ef

	Z2M3
	57.35 ef
	56.38 a
	34.92 e

	Z3M1
	57.94 c-e
	51.50 hi
	34.81 e

	Z3M2
	57.25 ef
	51.25 i
	33.88 ef

	Z3M3
	56.81 f
	52.25 gh
	30.00 g

	Z4M1
	56.69 f
	53.31 ef
	37.50 c

	Z4M2
	62.81 a
	51.63 hi
	35.25 de

	Z4M3
	53.50 h
	52.63 fg
	34.75 e

	LSD (0.01)
	0.80
	0.831
	1.32

	CV%
	1.40
	1.60
	3.72


Table 2. Interaction effect of different zinc levels and application methods on chlorophyll content of leaf of BARI tomato 15.

In a column means having similar letter (s) are statistically similar and those having dissimilar letter (s) differ significantly [Z0=No zinc; Z1=10 ppm; Z2=15 ppm; Z3=20 ppm; Z4=25 ppm; M1=Basal application; M2=Foliar application and M3=Basal and foliar application]









Table 3. Interaction effect of different levels of zinc and application methods on total number of flowers, fruits, fruit set per plant, number of clusters per plant, fruit set per cluster, fruit length, fruit diameter and individual fruit weight of BARI tomato 15.

	Combi
nations
	Total number of flowers per plant
	Total number of fruits per plant
	Fruit sets/plant (%)
	Number of clusters/plant
	Number of fruit sets /cluster
	Fruit length(cm)
	Fruit diameter(cm)
	Individual fruit weight (g)

	Z0M1
	66.00 h
	29.75 g
	45.07 ef
	9.00 d-g
	3.33 de
	4.81 ab
	4.48 b-e
	35.00 h

	Z0M2
	62.50 j
	28.50 h
	45.60 d-f
	8.50 fg
	3.36 cde
	5.13 ab
	4.57   b-d
	40.00 gh

	Z0M3
	59.50 k
	25.50 i
	42.87 g
	8.25 g
	3.12 ef
	5.27 ab
	4.57 b-d
	43.00 fg

	Z1M1
	66.75 h
	29.75 g
	44.59 f
	8.75 e-g
	3.41 c-e
	5.28 ab
	4.68 a-c
	46.00 f

	Z1M2
	64.50 i
	30.25 g
	46.91 b-d
	8.75 e-g
	3.46 c-e
	4.91 ab
	4.74 ab
	59.00 cd

	Z1M3
	71.25 f
	33.00 e
	46.32 c-e
	9.00 d-g
	3.69 bc
	4.95 ab
	4.13 e
	61.00 b-d

	Z2M1
	74.75 e
	33.75 de
	45.15 ef
	9.75 bd
	3.49 cd
	5.22 ab
	4.70 ab
	53.00 e

	Z2M2
	74.75 e
	34.25 d
	45.83 d-f
	9.75 b-d
	3.54 cd
	5.11 ab
	4.22 de
	60.00 b-d

	Z2M3
	87.00 c
	42.50 a
	48.86 a
	11.50 a
	4.00 bc
	5.39 a
	4.75 ab
	73.00 a

	Z3M1
	88.00 b
	41.00 b
	46.59 b-e
	10.00 bc
	4.11 a
	5.13 ab
	4.56 b-d
	61.00 b-d

	Z3M2
	90.75 a
	43.00 a
	47.39 a-c
	10.50 b
	4.00 b
	5.13 ab
	4.26 cd
	55.00 de

	Z3M3
	78.00 d
	37.00 c
	47.44 a-c
	9.25 c-f
	3.70 bc
	4.71 b
	4.76 ab
	56.25 de

	Z4M1
	69.00 g
	32.00 f
	46.42 b-e
	9.50 c-e
	3.37 c-e
	4.99 ab
	4.36 b-e
	62.50 bc

	Z4M2
	48.00 m
	23.00 j
	47.92 ab
	7.25 h
	3.21 d-f
	5.38 a
	5.01 a
	78.00 a

	Z4M3
	58.00 l
	25.00 i
	43.10 g
	8.50 fg
	2.95 f
	5.44 a
	4.53 b-e
	66.00 b

	LSD (0.01)
	0.96
	0.82
	1.40
	0.72
	0.32
	0.54
	0.37
	5.56

	CV%
	1.38
	2.54
	3.08
	7.96
	9.14
	10.87
	8.27
	10.01



In a column means having similar letter (s) are statistically similar and those having dissimilar letter (s) differ significantly [Z0=No zinc; Z1=10 ppm; Z2=15 ppm; Z3=20 ppm; Z4=25 ppm; M1=Basal application; M2=Foliar application and M3=Basal and foliar application]



Figure1.  Interaction effect of zinc levels and application methods on total fruit weight (kg/plant) per plant (at different Zinc levels, LSD0.01 =0.1162) of BARI tomato 15.

[Z0=No zinc; Z1=10 ppm; Z2=15 ppm; Z3=20 ppm; Z4=25 ppm; M1=Basal application; M2=Foliar application and M3=Basal and foliar application]





4. Conclusion

Considering the above-mentioned results, it can be concluded that, the yield of tomato was gradually increased with increasing Zn levels. Maximum yield was from 20 ppm ZnSO4. In case of application methods, combined basal +foliar application methods provided the maximum yield. The present study revealed that the Zn level 15 ppm and combined basal foliar application method recorded maximum yield.
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