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ABSTRACT
An experiment was conducted to find out the combined effect of organic manures [farm yard
manure (FYM), vermicompost, poultry manure and bonemeal], macro nutrient (Sulphur) and
micro nutrients (Boron andZinc) on growth and yield of onion cv. N-53 in a Randomized Block
Design with three replications. The results showed that maximum plant height (56.85 cm),
maximum number of leaves (13.26), leaf length (50.45 cm), leaf width (1.51 cm), neck diameter
(1.917), bulb length (7.06), bulb scale (8.300), bulb diameter before curing (6.167), bulb diameter
aĞer curing (5.263), bulb weight per plant (99.32 gm), bulb yield per plot (2.979 kg) and bulb
yield per ha. (297.93 q) was recorded under the T10 [FYM + Vermicompost + Poultry manure
+ Bone meal + Sulphur + Boron + Zinc]. While minimum plant height (44.13 cm), number of
leaves (9.36), leaf length (39.39 cm), leaf width (1.31 cm), neck diameter (1.103), bulb length
(4.18 cm), bulb scale (5.287), bulb diameter before curing (3.637), bulb diameter aĞer curing
(3.080), bulb weight per plant (45.470 gm), bulb yield per plot (1.364 kg) and bulb yield per ha.
(136.36 q) was recorded in treatment T1 (Control).
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INTRODUCTION

Onion (Allium cepa L.) is a bulbous biennial herb
of Amaryllidaceae family that has great economic
importance and the second most important veg-

etable crop in the world. In India onion is grown in 1.22 mil-
lion ha area with annual production is 20.39 million tones
and productivity 21.20 tons per ha (Anonymous, 2017). It
is a short duration and quick growing crop having various
uses such as vegetables, spices and medicinal. Onion is liked
for its flavour and pungency which is due to the presence
of a volatile oil ‘allyl propyl disulphide’ organic compound
that rich in sulphur. Onion bulb is a rich source of carbohy-
drate, protein, vitamin C and minerals like phosphorus, cal-
cium and sulphur. The main edible portion of onion is the
bulb, which is amodified organ consisting of thickened fleshy
scale leaves and stem. It contains anti-inflammatory, anti-
cholesterol, anti-cancer and anti-oxidant components, such as
quercetin.
This crop can be grown in wide range of Agro-climate condi-
tion. Irrespective of prices, the demand remain almost con-
stant in the market as it is primarily, used as seasoning for
a wide variety of dishes in almost every home, widely con-
sumed as salad as culinary purpose for flavouring as spice in
pickles and sauce. The green leaves, immature and mature
bulbs are eaten raw or used in vegetable preparations.
Organic manure improves soil physical chemical properties
that are important for plant growth (Snyman et al, 1998)
. Organic fertilizers has positive effect on root growth by

improving the root rizosphere conditions (structure, humid-
ity, etc) and also plant growth is encouraged by increasing the
population of microorganisms. Organic acids which occur
in decomposition of organic maĴers increase the benefits of
nutrients.
Through many experiments conducted on onion, it has been
realized that the beĴer growth and quality and higher yield of
onion can be obtained with the adequate and balanced appli-
cation of both macronutrients and micronutrients under suit-
able agro climatic condition. Micronutrients play an active
role in the plant metabolic process from cell wall develop-
ment to respiration, photosynthesis, chlorophyll formation,
enzymes activity, nitrogen fixation etc. Micronutrients work
as a co- enzyme for a large number of enzymes. It also
plays an essential role in improving yield and quality and
highly required for beĴer plant growth and yield of many
crops (Alam et al, 2010).
Combined use of organic manures, macro-nutrients and
micro-nutrients provides excellent opportunities to overcome
all the imbalances, besides improve the soil health and
enhancing crop production. This optimizes the benefit from
all possible sources of plant nutrients in an integrated man-
ner. Hence, this investigationwas planned to identify the best
combination for soil health and onion production.

MATERIALS ANDMETHODS
The present investigation was carried out at the Experimen-
tal Unit of the Department of Horticulture, Tilak Dhari Post
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Graduate College, Jaunpur, UĴar Pradesh, India during year
2018-19. The climatic condition of Jaunpur is subtropical with
three distinct seasons i.e., winter, summer and rainy. During
the winter season (December-January) temperature fall, 5oC
or even low, while in summer season (May-June) it reaches as
high as 450C. Occasional spell of frost and precipitation may
occur during winter. The mean temperature is minimum 15-
20 0C and maximum 18-32 0C, maximum relative humidity
95% and minimum 55%with annual rainfall of 850-1100 mm.
The experiment consist of four organic manures viz., farm
yard manure (FYM), vermicompost, poultry manure and
bone meal, one macro nutrients, viz., Sulphur and two micro
nutrients viz., Boron and Zinc and their combinations viz.,
FYM + Sulphur + Boron, Vermicompost + Sulphur + Boron,
Poultry manure + Sulphur + Boron, Bone meal + Sulphur +
Boron, FYM + Sulphur + Zinc, Vermicompost + Sulphur +
Zinc, Poultry manure + Sulphur + Zinc, Bone meal + Sulphur
+ Zinc, FYM + Vermicompost + Poultry Manure + Bone meal
+ Sulphur + Boron + Zinc and Control. The experiment was
laid out in Randomized Block Design with three replications.
The entire experimental field was divided into three blocks
of equal size and each block possessed 10 plots. The seed of
onion cv. N-53 was raised on flat beds. The eight week old
seedling of onion cv. N-53 was transplanted.

All the intercultural operations and plant protection mea-
sures recommended for the successful crop growth were fol-
lowed andweekly irrigationwas given tomaintain the proper
moisture in the field for beĴer growth and development
of the plants. Randomly five plants from each plot were
selected to record the data on the following observations viz.,
plant height (cm), number of leaves/ plant, leaf width (cm),
leaf length (cm), bulb neck diameter (cm), fresh weight of
bulb (g), bulb length (cm), bulb diameter before curing (cm),
bulb diameter aĞer curing (cm), number of bulb scale, Fresh
weight of bulb (g), bulb yield per plot (kg) and bulb yield
per ha (q). The obtained data were analyzed using analysis
of variance (ANOVA) under RBD following the procedure as
stated by Panse and Sukhatme, 1967.

RESULTS AND DISCUSSION
The data presented in Tables 1 and 2 showed the maximum
plant height (56.85 cm) was observed in T10 [FYM + Vermi-
compost + Poultry Manure + Bone meal + Sulphur + Boron
+ Zinc] and minimum (44.13 cm) in T1 (control). The data
showed that the maximum number of leaves (13.26) were
recorded in T10 [FYM + Vermicompost + Poultry Manure +
Bone meal + Sulphur + Boron + Zinc] followed by T7 [Vermi-
compost + Sulphur + Zinc] (12.74) andminimum (09.36) under
T1 (control).

Table 1: Response of Organic Manures with Macro and Micro Nutrients on Plant height, Number of leaves/plant, Leaf
length, Leaf width, Bulb neck diameter, Bulb length in Onion.

Treatments Plant height
(cm)

Number of
leaves/plant

Leaf length
(cm)

Leaf width
(cm)

Bulb neck
diameter (cm)

Bulb length
(cm)

T1- Control 44.13 09.36 39.39 1.31 1.103 4.18

T2- FYM + Sulphur + Boron 48.73 10.73 43.46 1.38 1.320 5.87

T3-Vermicompost + Sulphur
+ Boron

52.52 12.43 46.50 1.46 1.507 6.54

T4-Poultry manure +
Sulphur + Boron

50.57 11.13 44.68 1.42 1.493 6.48

T5-Bone meal + Sulphur +
Boron

46.55 09.67 41.84 1.35 1.230 5.67

T6-FYM + Sulphur + Zinc 49.61 11.14 44.06 1.40 1.363 5.81

T7- Vermicompost +
Sulphur + Zinc

53.70 12.74 47.52 1.47 1.600 6.52

T8-Poultry manure +
Sulphur + Zinc

51.86 11.40 45.33 1.43 1.550 6.02

T9-Bone meal + Sulphur +
Zinc

48.21 10.17 42.95 1.36 1.267 5.58

T10-FYM + VC + PM + BM +
S + B + Zn

56.85 13.26 50.45 1.51 1.917 7.06

CD at 5% 01.71 0.16 1.370 0.02 0.033 0.46

SEm ± 0.571 0.05 0.458 0.00 0.011 0.15
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Table 2: Response of Organic Manures with Macro and Micro Nutrients on Number of bulb scale, Bulb diameter before
curing, Bulb diameter after curing, Bulb weight/plant, Bulb yield/plot, Bulb yield/ha in Onion.

Treatments Number of
bulb scale

Bulb diameter
before curing (cm)

Bulb diameter
after curing (cm)

Bulb
weight/plant
(gm)

Bulb
yield/plot
(kg)

Bulb
yield/ha
(q)

T1- Control 5.287 3.637 3.080 45.470 1.364 136.36

T2- FYM + Sulphur +
Boron

7.667 5.197 4.420 87.267 2.618 261.76

T3-Vermicompost +
Sulphur + Boron

7.880 5.893 4.693 95.833 2.875 287.46

T4-Poultry manure +
Sulphur + Boron

7.800 5.467 4.530 91.487 2.744 274.30

T5-Bone meal +
Sulphur + Boron

6.977 4.767 4.080 85.573 2.567 256.66

T6-FYM + Sulphur +
Zinc

7.660 4.937 4.163 85.757 2.572 255.23

T7- Vermicompost +
Sulphur + Zinc

7.850 5.647 4.543 93.943 2.814 281.43

T8-Poultry manure +
Sulphur + Zinc

7.740 5.120 4.277 90.607 2.718 278.76

T9-Bone meal +
Sulphur + Zinc

6.723 4.343 3.687 83.763 2.513 251.26

T10-FYM + VC + PM +
BM + S + B + Zn

8.300 6.167 5.263 99.320 2.979 297.93

CD at 5% 0.366 0.041 0.084 1.722 0.053 4.948

SEm ± 0.122 0.014 0.014 0.575 0.018 1.653

Maximum leaf length (50.45 cm) and leaf width (1.51 cm) was
also recorded in T10 [FYM + Vermicompost + Poultry Manure
+ Bone meal + Sulphur + Boron + Zinc] followed by T7 [Ver-
micompost + Sulphur + Zinc] (47.52 cm) and (1.47 cm) respec-
tively and T3 [Vermicompost + Sulphur + Boron] (46.50 cm)
and (1.46 cm) respectively. Whereas, minimum leaf length
(39.39 cm) and leaf width (1.31 cm) was observed under T1

(control).
It was found that combination of Organic manures andmicro
nutrients (Sulphur, zinc and boron) plays an active role in
vegetative growth of onion plant. These results are in accor-
dancewith the investigation of Alam et al (2010), Adeyeye et al
(2017), Ballabh et al (2013), Chavan et al (2016)
The favourable effect of micronutrients on plant growth
might be due to its role in many physiological processes and
cellular functions within the plants. In addition, they play an
essential role in improving plant growth, through biosynthe-
sis of endogenous hormones which is responsible for promot-
ing of plant growth (Hansch andMendel, 2009). These results
were also reported by Ballabh et al (2013).
The maximum bulb neck diameter (1.917 cm) was recorded
in T10 [FYM + Vermicompost + Poultry Manure + Bone meal
+ Sulphur + Boron + Zinc] followed by T7 [Vermicompost +

Sulphur + Zinc] (1.600 cm). Whereas, minimum (1.103 cm)
in T1 (control). The maximum bulb length (7.06 cm), Num-
ber of bulb scale (8.300), bulb diameter before curing (6.167
cm), bulb diameter aĞer curing (5.263), bulb weight per plant
(99.320 gm), bulb yield per plot (2.979 kg) and bulb yield per
ha. (297.93 q) were recorded in T10 [FYM + Vermicompost +
Poultry Manure + Bone meal + Sulphur + Boron + Zinc] fol-
lowed by T3 [Vermicompost + Sulphur + Boron] (6.54 cm),
(7.880), (5.893 cm), (4.693 cm), (95.833gm), (2.875 kg) and
(287.46 q) respectively. Whereas, minimum (4.18 cm), (5.287),
(3.637 cm), (3.080 cm), (45.470 gm), (1.364 kg) and (136.36 q)
respectively in T1 (control).
A significant variation was found in respect of yield and
yield aĴributing characters due to the effect of different
treatments combination of organic manures and micronutri-
ents. The yield advantages of different treatment combina-
tions were due to beĴer growth and development. Thus
higher photosynthetic accumulation in the bulbs for higher
leaves per plant would ensure higher individual bulb weight,
and large bulb diameter. This might be due to the main
function of micronutrients in plant as a metal activator of
several enzymes like dehydrogenase, proteinase and pep-
tidases (Prasad and Kumar, 2010). The beneficial effect of
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micronutrients on the yield parametersmay be aĴributed due
to the fact that soil application of micronutrients resulted in
increased supply of the available micronutrients to the plants
which led to proper growth and development because essen-
tial role of micronutrients has been established as a compo-
nent of several enzymes which are concerned with carbohy-
drate and nitrogenmetabolism, in addition to its involvement
directly or indirectly in regulating the various physiological
processes of plants (Marschner, 1995). The findings were in
conformitywith the findings of Acharya et al (2015), Khan et al
(2007), Thakare et al (2007) and Ballabh et al (2013), Chavan

et al (2016), Adeyeye et al (2017).

CONCLUSION
The literature available reveals that application of organic
manures, macro and micro nutrients help in beĴer vegeta-
tive growth, seedling stands, improved yield and quality of
onion. Thus, it can be concluded that organic manures and
micronutrient can be effectively used for improving growth,
yield, and quality of onion if applied at proper time andman-
ner in suitable doses or concentrations.
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