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Abstract : A field experiment was conducted during the Rabi season to find out the effect of organic manures, biofertilizers and
micronutrients on growth, yield and quality of onion cv. NHRDF Red - 2. Therewere 13 treatmentsviz., T (Recommended dose of
fertilizers), T, Poultry manure, T, vermicompost, T,Azotobacter, T, VAM, T, Azotobacter + RDF (50%) + zinc, T, Azotobacter +
RDF(75%) + zinc, T, VAM + RDF(50%) + boron, T, VAM + RDF (75%) + boron, T, RDF (25%) + VAM + poultry manure (50%)
+Azotobacter +boron, T, (RDF (25%) + VAM + vermicompost (50%) + Azotobacter +boron, T,, RDF (25%) + VAM + poultry
manure (50%) Azotobacter +zinc, T,,RDF (25%) + VAM + vermicompost 50% Azotobacter + zinc and the experiment waslaid out
under RBD with three replications. The study clearly revealed that there were significant effects of various treatments on the
growth, yield and quality attributes of onion. The number of leaves per plant (12.15), plant height (73.02cm), neck thickness
(22.00mm), bulb length (6.46 cm), bulb diameter (7.20cm), yield (398.36 kg/ha") were recorded maximumin treatment T, whereas
T.S.5(14°B), vitamin C (12.11mg/100g), total sugars(10.52%), reducing sugar (6.23%) and non-reducing sugar (4.28%) werefound
maximumin T, treatment as compared to other treatment. However, T, was good for higher yield improvement and T,  wasthe
best for quality improvement among theall treatments under study, the application of T ,(RDF (25%) + VAM + Vermicompost 50%
Azotobacter +Zinc) may be suggested for successful cultivation of onion in Lucknow.
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INTRODUCTION northern as well as in southern India. Maharashtra,
Karnataka, Madhya Pradesh, Andhra Pradesh, Bihar,
Rajasthan, Tamil Nadu, Odisha, Gujarat, Haryana, Uttar
Pradesh and West Bengal are major onion growing states

Onion (AlliumcepaL.) isone of the most important
commercial bulbous vegetables. It isgrown in western,
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inIndia. Indiaproducesonion about 162897 milliontonnes
from 9396 mha area (Anonymous, 2014). India ranks
second intheworld sharing 12.3 per cent of after China.
Onionisanintegral and essentia part of kitchen for taking
as fresh as salad or for cooking. It has bisexual flower
and ishighly cross pollinated crop. The edible portionis
a modified stem, botanically known as “tunicated bulb”
which devel ops underground.

A pound of onion contain protein 6 g, fat 0.9 g,
carbohydrates 44 g, calcium 137 mg, phosphorus 188
mg, iron 2.1 mg, thiamine 0.15 mg, riboflavin 0.1 mg,
niacin 0.6 mg and ascorbic acid 38 mg (Thomson and
Kelly, 1998). Its pungency is due to the presence of a
volatileoil alyal propyl disulphide (Malik, 1994).

In the present content of rapid civilization, global
warming, climate change, indiscriminate use of synthetic
fertilizers and pesticides, sustainable production of
agricultural cropsisthe prime objectives of agricultural
researchers and policy makers. Organic production and
integrated use of benefits are the key issues of today
crop production. Asonionisused asfresh or ascooking
the production of onion with judicial application of
chemical fertilizers along with bio fertilizers, organic
manures, compost and micro nutrients in an integrated
way isuseful to reduce health hazardsaswell asto protect
environment. Organic farming provides several benefits
to the growers. It reduces production cost and it is an
environmentally friendly method of cultivation. Addition
of organic manures, bio fertilizers and micro nutrients
improved soil structure and enhances activities of use
full soil organism, to maintain floraand fauna. Impact of
vermicompost and composted farmyard manure on
growth and yield of onion and garlic were studied by
(Rao et al., 2010 and Suthar, 2009). The process of
conversion of organic waste into bio fertilizer with the
help of traditional composting which can be used to
minimize the environmental pollution and is a good
alternativeto restrict the use of chemical fertilizersfor
sustainable agriculture (Kitturmath et al ., 2007). Giraddi
et al. (2008) studied the nutrient changes during
earthworm Eudrilus eugeneiae (Kinberg) mediated
vermicomposting of the agro industrial wastes such as
press mud, bagasse, coir waste, rice husk and groundnut
shells and also studied the vermitechnology for
successful management of municipal waste. Onion
responds well to azotobacterization and yield increase
upto 20 per cent (Meshram and Shende, 1990). However,
there existswide variationin nitrogen fixing capacity of

various strains of Azotobacter (Vinay, 1998) and strain
specificity to crop plants has also been reported by
Rajakumar and Lakshman (1990). It was also seen that
mi cronutrients play an important role for production of
onion. Application of boron canincrease bulb size, number
of clove/bulb and yield of onion (Smriti et al., 2002).
Response of zinc application has also been reported by
Lal and Maurya (1981). Boron and zinc are the most
important micro nutrient and are essential for cell division,
nitrogen and carbohydrate metabolismand water relation
in plant growth (Brady, 1990 and Manna, 2013). Effect
of micro nutrients on growth and yield of onion under
calcareous soil environment (Alam et al., 2010).
Vermicompost has been reported to contain severa plant
growth promoters, enzymes, beneficial bacteria and
mycorrhizae (Gupta, 2007). Response of onion to
combined application of biological and chemical nitrogen
fertilizerson growth and yield of onion wasreported by
Bagadli et al. (2012) and Balemi et al. (2007). Effect of
biofertilizerson growth, yield and nutrient uptake of onion
was studied by Mengistc and Singh (1999). Yadav et al.
(2005) studied the effect of different bio fertilizersin
association with phosphorus on growth and yield to onion.
Therefore, present i nvestigation was designed to produce
onion crop with minimum synthetic input to reduce health
hazards as it is consumed directly and for sustainable
development of agriculture.

MATERIAL AND METHODS

Theexperiment was conducted using onion cultivar
NHRDF Red -2 during the Rabi season of 2013-2014 at
Horticulture Research Farm, Department of Applied
Plant Science (Horticulture), Babasaheb Bhimrao
Ambedkar University, Lucknow (Utter Pradesh) India
tofind out theinfluence of different sourcesof nutrients
both synthetic and organicson growth, yield and quality
of onion. A total of 13 treatmentsi.e. T, (Recommended
dose of fertilizers), T, (Poultry manure), T,
(Vermicompost), T, (Azotobacter), T, (VAM), T,
(Azotobacter + RDF 50% + zinc), T, (Azotobacter +
RDF 75% + zinc), T, (VAM + RDF 50% + boron), T,
(VAM + RDF 75% + boron), T, (RDF 25% + VAM +
Poultry manure 50% + Azotobacter + boron), T, (RDF
25% + VAM + Vermicompost 50% + Azotobacter +
Boron), T,, (RDF 25% + VAM + poultry manure 50%
+ Azotobacter + zinc), T, (RDF 25% + VAM +
vermicompost 50% + Azotobacter + zinc) including
control werelaid out in Randomized Block Design (RBD)
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with three replications. Organic manures viz., poultry
manure and vermicompost were applied on equivalent
weight of recommended dose of NPK fertilizers
(100:50:70kg NPK/ha) according to the treatments along
with biofertilizers (Azotobacter @ 2 kg/haand VAM @
20 g/m?) and micronutrients (Zinc and Boron @ 0.5%).
The data were recorded for its growth vegetative yield
and quality attributes control such as plant height, number
of leaves per plant, neck thickness, bulb length, bulb
diameter, yield, T.S.S, vitamin C, total sugars, reducing
sugar and non-reducing sugar. The laboratory analysis
was done according to the standard procedure as
mentioned by A.O.A.C. (2000). Therecorded datawere
statistically analyzed and treatment effects were
compared at 5 per cent level of significance (Panse and
Sukhatme, 1985).

RESULTS AND DISCUSSION

Therewere significant differencesin plants height
at 30, 60, and 90 days after transplanting due to
application of organic manures, biofertilzers and micro
nutrients and their treatments combination (Table 1). The
maximum plant height (73.02 cm) was recorded under
T,, with RDF 25% + VAM + vermicompost 50% +

Azotobacter + zinc 0.5% at 90 DAT, where as the
minimum plant height (68.46 cm) was recorded in T,
(control). Similar result was al so reported by Mishra et
al. (1990) who showed that foliar application of ZnSO,
(0.5%) and FeSO, (1.0%) recorded significantly higher
plant height and other growth parameters as compared
to other treatmentsin onion.

Table 1 showed the effect of different treatments
on the number of leaves of onion and it was found
significant at 30, 60 and 90 days after transplanting. The
maximum number of leaves per plant (12.15) with RDF
(25%) + VAM + vermicompost (50%) + Azotobacter +
zinc was recorded under T, at 90 DAT, Whereas, the
minimum number of leaves (10.09) wasrecorded in T,
The increased number of leaves might be due to the
presence of vital macro and micronutrient availability with
vermicompost (Giraddi, 1993 and Tanunathan et al.,1997
and Shobhaand Pappiah, 2000) reported that application
of vermicompost appearsto bevery effective amendment
inonion.

It was seen that the maximum neck thickness of
(22.00 mm) was measured with RDF (25%) + VAM +
vermicompost (50%) + Azotobacter + zinc T, at 90
DAT, whereas the minimum neck thickness (17.41mm)
was measured in T,. These results corroborate the

Table 1: Growth parameters of onion asinfluenced by various sour ce of nutrients

Plants height (cm) Number of leaves/plant Neck thickness (mm) Bulb Bulb Blté:z Bulb

Treatments 5, bAT 60DAT 90DAT 30DAT 60DAT 90DAT 30DAT 60DAT 90DAT 'ongh  diameter )Ekg/ yield
(cm) (cm) plot) (t/ha)

To 2806 5888 6846 516 760 1119 641 1400 2007 58 58 504 3364
T, 2001 5924 6862 528 790 1041 662 1367 1913 537 620 566 37.78
T, 2021 6122 7111 521 800 1045 68 1417 1893 506 616 541 361l
Ty 2573 6225 6842 464 772 1064 696 1098 1870 487 595 548 3656
T, 2439 5822 7151 498 741 1086 659 1330 1741 533 633 488 3256
Ts 2664 6116 7081 538 78 1139 661 1227 1865 58 58 550 3671
To 2042 6328 7132 565 831 1149 707 1512 2049 595 638 578 3858
T, 2004 6194 7049 517 713 1013 617 1322 1878 492 605 495 3300
Ty 2458 6321 7062 48 814 1009 674 1394 1917 573 564 518 3456
Ty 2600 6196 7095 524 755 1107 665 1339 1841 572 627 575 381l
Tio 2895 6288 7042 559 760 1067 629 1344 1940 58 632 520 3460
Tn 2093 6346 7142 569 853 1181 770 1520 2057 602 645 617 4116
Ty 3196 6514 7302 616 922 1215 808 1720 2200 646 720 629 4198
SE+ 0727 0123 00821 02338 0340 0390 0260 12372 17735 0311 0204 0267 0514
CD.(P=005) 21300 363 241 069 099 145 _ 079 NS NS 0912 0508 078 148

To- (Recommended dose of fertilizers), T, -Poultry manure, T,-Vermicompost, Ts- Azotobacter, T4 -VAM, Ts -Azotobacter + RDF (50%) + zinc,
Te -Azotobacter + RDF (75%) + zinc, T7 -VAM + RDF (50%) + boron, Tg -VAM + RDF (75%) + boron, Te -RDF (25%) + VAM + poultry
manure (50%) +Azotobacter + boron, Ty -(RDF (25%) + VAM + vermicompost (50%) + Azotobacter + boron, Ty, -RDF (25%) + VAM + poultry

manure (50%) Azotobacter + zinc, T1.-RDF (25%) + VAM + vermicompost 50%+ Azotobacter +zinc

NS= Non- significant
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findingsof Mishraet al. (1990) who mentioned that foliar
application of ZnSO, (0.5) and FeSO, (1.0%) recorded
significantly higher plant height and other growth
parameters as compared to other treatments in onion.

Application of nutrientsi.e. T,, RDF (25%) + VAM
+ vermicompost (50%) + Azotobacter + zinc (T,,)
recorded the maximum bulb Iength (6.46 cm) after
harvesting. The minimum bulb length (5.06 cm) was
recorded in T, (Vermicompost 100%). Similar results
was also obtained by Reddy and Reddy (2005) when
studied on the effect of different level sof vermicompost
(0, 10, 20 and 30 t/ha) and nitrogen fertilizer (0, 50, 100,
150 and 200 kg/ha) on the growth and yield of onion cv.
N-53. Bulb diameters also followed the similar pattern
and found maximum under T, while minimum bulb
diameter (5.64 cm) was recorded in T, (VAM + RDF-
75% + Boron). It was also found that the maximumyield
of 6.29 kg/plot and 41.98 t/ha was observed under
treatment T, i.e. RDF (25%) + VAM + vermicompost
(50%) + Azotobacter + zinc and minimumyield of (4.88
kg/plot, 32.56 t/ha) was recorded in T,. Similar results
were also obtained by Patil et al. (2012).

Table 2 showed the influence of organic manures,
biofertilizers and micro nutrients on quality parameters
of onion. Thetotal soluble solidswasrecorded to bethe
highest (14.00 °B) under treatment T, with RDF (25%)
+ VAM + vermicompost (50%) + Azotobacter + boron
andthe minimum (11.21°B) TSSin T, with RDF (100%).
Similar findings were also obtained by Manna (2013)

who reported that application of 0.5 per cent boron as
foliar spray recorded significantly higher TSS and other
quality parameters as compared to other treatmentsin
onion.

Similarly, the ascorbic acid was recorded to be
highest under the treatment T, (12.11mg/100g) and
minimum under T, (10.19mg/100g). The anal ogous
results were also obtained by Gupta (2007) who
mentioned quality of onion and its” keeping quality were
improved by the application of vemicompost.

Interestingly, similar pattern of influence i.e.
maximum total sugars (10.52%), reducing sugar (6.23%)
and non-reducing sugar (4.28%) were noted under
treatment T, followed by RDF(25%) + VAM +
vermicompost (50%)+ Azotobacter + boron but in
general all the treatments improved the quality
parametersin respect of TSS, total sugar, reducing sugar
and non-reducing sugar content. The improvement of
yield and qudlity of broccoli, radish, onion wereal so noted
by Singh et al. (2014); Kumar et al. (2014); Meena et
al. (2014); Sahu et al. (2014) and Maji et al. (2015).

Conclusion :

The experiment demonstrated the effects of
different treatment combination of organic manures,
biofertilizers and micronutrientson the growth yield and
quality attributing parameter of onion. Among the
treatments T, (RDF 25% + VAM + vermicompost
50%+ Azotobacter +zinc) significantly improved growth

Table?2: Yield and quality improvement of onion asinfluenced by various sour ces of nutrients

Treatments T.S.S(°B) Vitamin C (mg/100g) Total sugars (%) Reducing sugar (%) Non-reducing sugar (%)
To 11.21 10.42 8.35 5.10 3.24
T1 11.45 10.35 8.05 4.43 3.77
T> 11.24 10.19 8.42 511 3.01
Ts 12.01 10.55 8.47 4.71 3.76
Ta 11.42 10.89 8.53 4.78 3.75
Ts 11.60 11.08 8.96 5.33 3.63
Te 11.41 11.28 8.63 5.26 3.36
Tz 11.36 11.19 8.11 5.27 3.08
Ts 12.31 11.74 9.89 5.95 3.94
To 13.09 12.00 10.21 6.09 415
T 14.00 1211 10.52 6.23 4.28
Tu 11.65 10.57 8.37 5.95 2.78
T 11.68 11.10 8.16 481 3.35
SEx 0.23 0.26 0.10 0.195 0.23
C.D. (P=0.05) 0.67 0.67 0.77 0.19 0.23
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andyield of onion and treatment T, (RDF 25% + VAM
+ vermicompost 50% + Azotobacter + boron) positively
influenced the quality of onionintermsof T.S.S, vitamin
C, reducing sugar, total sugars, and non-reducing sugar
value.
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