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Abstract
A field experiment was conducted to find out the effect of micronutrients spray on growth and yield of Tomato (Solanum
lycopersicon L.) during 2012-13 and 2013-14 on tomato variety Pusa Rohini (DT – 39) at the vegetable research farm of the
Department of Horticulture, Allahabad School of Agriculture, Sam Higgin Bottom University of Agriculture, Technology and
Sciences, Allahabad. The results based on two years mean revealed that out of twenty seven different treatments, the
combined application of  Boron (100 ppm) x Zn (100 ppm) x copper 100 ppm resulted in  maximum Plant height per plant (37.07
and 36.16 cm @ 100 ppm Boron x Zn @ 0 ppm Copper @ 100 ppm), (47.43 cm and 46.42 cm), (51.67 cm and 49.98 cm), Plant
spread per plant (45.17 cm and 44.55 cm), (55.30 cm and 54.22 cm), (62.58 cm and 61.24 cm), Number of branches per plant (4.90
cm and 4.56 cm), (5.50 cm and 5.19 cm), (6.7 cm and 6.49 cm), Number of leaves per plant (18.77 cm and 18.35 cm), (32.67 cm and
32.05 cm), (34.00 cm and 33.68 cm), Length of longest leaf (16.20 cm and 15.95 cm), (22.20 cm and 22.05 cm), (27.67 cm and 27.57
cm), Width of longest leaf per plant (10.35 cm and 10.22 cm), (20.67 cm and 20.25 cm), (25.00 cm and 24.77 cm) at 30, 60, 90 DA,
Leaf area index (2.87 cm and 2.95 m2/m2) at flowering stage with application of Boron @ 250 ppm, Zn @ 100 ppm and Copper
@ 100 ppm whereas minimum under control as well as other treatments. Days taken to fruits initiation per plant (81.53 days
and 79.47 days), Number of fruits per plant (42.39 with application of Boron @100 ppm) x Zn @100 ppm x copper @ 100 ppm
and 40.11 with application of Boron @ 250 ppm x Zn @ 0 ppm x copper @ 100 ppm), Weight of one fruit (0.085 g and 0.082 g),
Weight of fruits per plant (3.04 kg and 2.98 kg), Weight fruits per plot (8.21 kg and 8.64 kg), with application of Boron @ 100
ppm x Zn @ 100 ppm x copper @ 100 ppm) , Weight of fruits per ha (263.60 q and 261.73 q) with application of Boron @ 250
ppm x Zn @ 250 ppm x copper @ 250 ppm) recording fruit yield differed significantly from the control as well as other
treatments.
Key words : Tomato, boron, zinc & Cu, spray, growth parameters, yield parameters.

Introduction
Tomato is one of the important vegetable crops grown

all over the world. Average fruit and quality in crop plants
greatly influence by both macro and micronutrients. Not
only major nutrients, micronutrients also play a crucial
role in seed production of tomato (Sivaiah et al., 2013).
Some micronutrients like Zinc, Iron, Manganese, Copper,
Boron and Magnesium have an important role in the
physiology of tomato crop and are required for plant
activities such as aspiration, meristamatic development,
chlorophyll formation, photosynthesis, hormone synthesis,
gossypol, tannin and phenolic compounds development
(Saravaiya et al., 2014). Tomato yield can be pushed up
by the judicious use of recommended dose of major
nutrients along with micronutrients. Boron, copper and
zinc also play an important role in enhancing the

production of tomato crop by providing resistance against
certain diseases becomes imperative in cultivation of
tomato crops for increasing the production. Applications
of micronutrients using boron, zinc and copper have been
reported in increasing seed yield in tomato. Sivaiah et
al., 2013). Total soluble solids contents (TSS) are
important for the industrialization process as product yield
is directly related to ºBrix, especially when the objective
is dehydration, concentration of the pulp, or both the
vitamins A & C play an important role in human  health
and it is found in fruits and vegetables in  the  form of
ascorbic acid. Its main functions are in the prevention of
scurvy and maintenance of skin and blood vessels
(Saravaiya et al., 2014; Lee and Kader, 2000). The main
objective of the paper is to study the effect of
micronutrients viz., zinc, boron and copper application on
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tomato fruit yield and quality of tomato.

Materials and Methods
The present investigations were carried out at the

Horticulture research farm of the Department of
Horticulture, Allahabad School of Agriculture, Sam Higgin
Bottom University of Agriculture, Technology and
Sciences, Allahabad-211007 in winter seasons of the year
2012-13 and 2013-14 on tomato variety Pusa Rohini (DT
– 39). Twenty seven micronutrient treatments consisting
of i) Zinc ii) Boron iii) Copper each 0, 100 and 250 ppm
and there in combination applied through foliar spray at
two growth stages that is 10 and 20 days after
transplanting. Boron as boric acid, zinc as zinc sulphate,
copper as copper sulphate was applied. The pH of the
solution was adjusted to neutral before application. The
trial was laid out in R.B.D. (factorial) with three
replications. Nitrogen, phosphorus and potassium were
applied at the rate of 100, 75 and 55 kg/ha to all
treatments. Half dose of nitrogen and full dose of
phosphorus and potassium were applied after first and
second earthing up. Twenty five days old seedlings of
tomato Pusa Rohini (D T–39) were transplanted in both
the years. Observations were taken on ten randomly
selected plants. Fully mature fruits were harvested. The
data on growth parameters and fruit yield parameters
characters were recorded. Growth parameters at 30, 60
and 90 DAT like plant height per plant (cm), plant spread
per plant (cm), number of branches per plant, number of
leaves per plant, length of longest leaf (cm), width of
longest leaf per plant (cm) and leaf area index (m2/m2)
at 50% flowering stage were recorded and were
subjected to statistical analysis following the principles
and procedures outlined by Kumari (2012), Sarawaiya
(2014).

Results and Discussion
The observations on various vegetative growth

parameters were recorded per plant per hectare at 30,
60, 90 days after transplanting revealed significant
differences among the treatments in both the years. The
application of boron, zinc and copper significantly
increased growth of tomato plant. Table 1 indicated the
maximum plant height per plant at (90 days after
transplanting) final growth stage (51.67 cm and 49.98
cm) with application of boron @ 100 ppm + Zn @ 100
ppm + Cu @ 100 ppm followed by (45.53 cm and 44.78
cm) with application of boron @ 100 ppm + Zn @ 250
ppm + Cu @ 100 ppm while smallest plant height recorded
in control condition of the treatments (Suhathiya and
Singaravel, 2010; Naga et al., 2015). Plant spread per

plant at different growth stages application of
micronutrients mixture showed from table 2 maximum
response of micronutrients in tomato at 90 days after
transplanting. The maximum plant spread per plant (62.58
cm and 61.24 cm) with application of boron @ 100 ppm
+ Zn @ 100 ppm + Cu @ 100 ppm followed by (56.25
cm and 55.41 cm) with application of boron @ 100 ppm
+ Zn @ 100 ppm + Cu @ 250 ppm and minimum size of
plant under unsprayed plant. Number of primary branch
per plant at different growth stages application of
micronutrients mixture. The more number of primary
branches per plant showed from Table No-3 at 90 days
after transplanting (6.70 and 6.49) with application of
Boron @ 100 ppm + Zn @ 100 ppm + Cu @ 100 ppm
followed by (5.60 and 5.55) with application of Boron @
100 ppm + Zn @ 250 ppm + Cu @ 100 ppm as compare
all other treatment (Naga et al., 2013; Haris and
Mathuma, 2015). The rate increase in number of leaves
per plant at different stages of growth after application
of micronutrients table 4 showed the similar effect in
both the years. Application of micronutrients mixture
resulted in maximum increase in the number of leaves at
final growth stage (34.00 and 33.68) with application of
Boron @ 100 ppm + Zn @ 100 ppm + Cu @ 100 ppm
followed by with application of Boron @ 0 ppm + Zn @
100 ppm + Cu @ 100 ppm (26.33 and 26.32) whereas
minimum noted in unsprayed plant (Suhathiya and
Singaravel, 2010; Naga et al., 2013; Haris and Mathuma,
2015). Length of longest leaf per plant is given in table 5.
The highest length of longest leaf was observed at 90
days after transplanting in both the years (27.67 cm and
27.57 cm) with application of boron @ 100 ppm + Zn @
100 ppm + Cu @ 100 ppm followed by the application of
boron @ 100 ppm + Zn @ 0 ppm + Cu @ 100 ppm
(26.00 cm and 25.96 cm) while minimum were recorded
under unsprayed plant in both the years. The analysis of
variance for width of longest leaf per plant measured at
90 days after transplanting revealed significant
differences among the treatments in both years. The
maximum width of longest leaf showed in table 6 (25.00
and 24.77 cm) with application of boron @ 100 ppm +
Zn @ 100 ppm + Cu @ 100 ppm followed by the
application of Boron @ 100 ppm + Zn @ 0 ppm + Cu @
100 ppm (22.33 cm and 22.25 cm) whereas lowest length
of leaf under control treatments. Leaf area index at 50%
flowering was obtained in both the years with the
combined application of boron, Zn and copper. Table 7
showed the maximum leaf area index (2.87 m2/m2 at
spray of boron @ 250 ppm + Zn @ 100 ppm + Cu @ 100
ppm and 2.95 m2/m2 at spray of boron @ 250 ppm + Zn
@ 100 ppm + Cu @ 250 ppm followed (2.63 m2/m2 boron
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Table 7 : Leaf area index at 50 % flowering stage.

  Treatments 2012-13 2013-14

Bo & Zn ppm Cu 0 Cu 100 Cu 250 Mean Cu 0 Cu 100 Cu 250 Mean


B0 × Zn 0 1.98 2.16 2.06 2.07 1.48 1.50 1.56 1.51
B0 × Zn 100 2.00 2.37 2.14 2.17 1.50 1.87 1.95 1.77
B0 × Zn 250 2.15 2.34 2.16 2.22 1.65 1.67 1.66 1.66
Mean 2.04 2.29 2.12 2.15 1.54 1.68 1.72 1.65
B 100 × Zn 0 2.05 2.46 2.25 2.26 1.55 1.76 1.96 1.76
B 100 × Zn 100 2.38 2.55 2.27 2.40 1.88 2.05 2.11 2.02
B100 × Zn 250 2.16 2.75 2.48 2.46 1.66 2.25 2.31 2.07
Mean 2.20 2.59 2.33 2.37 1.70 2.02 2.13 1.95
B 250 × Zn 0 2.28 2.40 2.30 2.33 1.78 1.90 1.87 1.85
B 250 × Zn 100 2.45 2.87 2.41 2.58 1.95 2.37 2.95 2.42
B 250 × Zn 250 2.38 2.63 2.41 2.47 1.88 2.85 2.91 2.55
Mean 2.37 2.64 2.37 2.46 1.87 2.38 2.57 2.27
Over all mean 0 ppm 100 ppm 250 ppm 0 ppm 100 ppm 250 ppm
B 2.15 2.37 2.46 1.65 1.95 2.27
Zn 2.22 2.38 2.38 1.71 2.07 2.09
Cu 2.20 2.50 2.28 1.70 2.02 2.14
Factor SE(m) SE(d) C.D. at 5% F test SE(m) SE(d) C.D. at 5% F test
Boron 0.010 0.014 0.027 273.91 0.007 0.009 0.019 2295.12
Zinc 0.010 0.014 0.027 99.45 0.007 0.009 0.019 1092.90
B × Zn 0.017 0.024 0.047 8.98 0.011 0.016 0.032 166.23
Copper 0.010 0.014 0.027 266.38 0.007 0.009 0.019 1210.97
B × Cu 0.017 0.024 0.047 8.00 0.011 0.016 0.032 139.92
Zn × Cu 0.017 0.024 0.047 9.77 0.011 0.016 0.032 128.19
B × Zn × Cu 0.029 0.041 0.082 12.31 0.020 0.028 0.056 106.26

 Cu ppm 

@ 250 ppm + Zn @ 250 ppm + Cu @ 100 ppm and 2.91
m2/m2 at spray of boron @ 250 ppm + Zn @ 250 ppm +
Cu @ 250 ppm, while unsprayed plants recorded minimum
leaf area index m2/m2 during 2012-13 and 2013-14,
respectively.

The application boron, zinc and copper significantly
increased the number of days for fruit formation per plant
in days in both the year. Results presented in table 8
indicated that maximum number of days for fruit initiation
recorded (81.53 days and 79.47 days) with spray of boron
@ 250 ppm + Zn @ 250 ppm + Cu @ 250 ppm followed
by the application of spray of boron @ 250 ppm + Zn @
250 ppm + Cu @ 100 ppm (81.20 days and 79.20 days)
while minimum were recorded under unsprayed plant in
both the years. The total number of mature fruits differed
significantly among the treatments table 9 presented in
both the years. The maximum number of mature fruits
(42.39 spray of Boron @ 100 ppm + Zn @ 100 ppm +
Cu @ 100 ppm and 40.11 with spray of boron @ 250
ppm + Zn @ 0 ppm + Cu @ 100 ppm) followed (42.02

with spray of Boron @ 250 ppm + Zn @ 100 ppm + Cu
@ 100 ppm  and 39.13 boron @ 0 ppm + Zn @ 0 ppm +
Cu @ 100 ppm)) while minimum were recorded under
unsprayed plant in both the years. The weight of one
fruit per plant in kg was calculated significantly higher
yield of tomato. The data table 9 indicated highest one
weight (0.085 kg and 0.82 kg) with spray of Boron @
100 ppm + Zn @ 100 ppm + Cu @ 100 ppm followed by
the application of Boron @ 250 ppm + Zn @ 0 ppm + Cu
@ 100 ppm (0.074 kg and 0.073 kg) whereas minimum
calculated under unsprayed plant. The application boron,
zinc and copper significantly increased fruit yield per plant
as well as yield per hectare in both the year. Results
presented in table 9 indicated that maximum fruit yield
(3.04 and 2.98 kg) per plant was obtained with the
combined application of Boron @ 100 ppm + Zn @ 100
ppm + copper @ 100 ppm followed by the spray of Boron
@ 100ppm + Zn @ 0 ppm + copper @ 100 ppm (2.69
and 2.70 kg) while unsprayed plants recorded minimum
fruit yield per plant (1.52 and 1.50 kg) during 2012-13
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and 2013-14, respectively. It is also observed that the
application of 100 ppm boron gave highest fruit yield per
plant followed by boron 250 ppm while it was minimum
under unsprayed plants in both the years. Similarly 100
ppm copper and 100 ppm zinc also gave best performance
regarding fruit yield in present investigation. The data
table 10 showed that the yield per plot in kg maximum
obtained (8.21 kg and 8.64 kg) with spray of boron @
100 ppm + Zn @ 100 ppm) + copper @ 100 ppm followed
by (8.12 kg and 8.27 kg)   followed by the spray of boron
@ 250 ppm + Zn @ 100 ppm + copper @ 100 ppm
whereas the minimum under control treatment (4.71 kg
and 4.57 kg) during 2012-13 to2013-14. A significant
increase in fruit yield per hectored was observed with
the foliar application of micronutrients (table 10). Results
showed that maximum fruit yield was produced with spray
of born, Zn and Cu.

Micronutrients application may be attributed to
enhanced photosynthesis activity and increased production
and accumulation of carbohydrates and favorable effect
on vegetative growth and retention of flowers and fruits,
which increased number of fruits per plant besides
increasing the size. Similarly, Singh and Tiwari (2013),
Mishra et al. (2012), Patil et al. (2009), Sivaiah et al.
(2013) and Sathya et al. (2013) obtained higher yield and
yield attributes with the application of micronutrient.

Conclusion
From the above discussion under Allahabad Agro-

climatic condition in the eastern U.P., it may be concluded
that combination of Boron @ 100 ppm × Copper sulphate
@ 100 ppm × Zinc sulphate @ 100 ppm with
recommended dose of NPK. Growth parameters like
plant height per plant (cm), plant spread per plant (cm),
number of branches per plant, number of leaves per plant,
length of longest leaf (cm), width of longest leaf per plant
(cm) with spray of boron @ 100 ppm + Zn @ 100 ppm +
Cu @ 100 ppm and leaf area index (m2/m2) at 50%
flowering stag with spray of boron @ 250 ppm + Zn @
100 ppm + Cu @ 100 ppm may be suggested for better
growth of tomato plant.

Yields parameters recommended with application of
like, days taken to fruit formation with spray of boron @
250 ppm + Zn @ 250 ppm + Cu @ 250 ppm. Number of
fruits per plant, yield per plant (kg), weight of one fruit
(kg), yield per plot (kg) and yield (q/ha with spray of
boron, @ 100 ppm + zinc sulphate @ 100 ppm + copper
sulphate @ 100 ppm may be suggested for better yield
and quality of tomato.
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