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ABSTRACT

A field experiment was conducted at Horticultural research farm of Babasaheb Bhimrao
Ambedkar University, lucknow during the winter season 2013-14 to study the effect of sixteen
combinations of bio-fertilizers, organic manures and chemical fertilizers on onion var.
NHRDF-Red 2. A gradual shift from using purely organic sources to introducing some
proportion of inorganic fertilization is gaining acceptance. It was revealed from the data that
application of 50% recommended dose of NPK along with 50% recommended dose of the
vermicompost results in maximum vegetative growth (Plant height, Number of leaves, Neck
thickness) and bulb growth (Bulb weight, Bulb length, Bulb diameter and bulb size) which is
at par with (50% recommended NPK + 50 % FYM), recommended dose of NPK. Similarly,
maximum yield per hectare were found in (50% recommended NPK + 50% vermicompost)
while minimum yield was observed in control. Maximum quality bulbs (TSS, vitamin C,
Reducing Sugars, non-reducing Sugars and Total Sugars) were also found in 100%
vermicompost followed by 100% FYM. It is therefore, concluded that (50% recommended

NPK + 50% vermicompost) combination is the best for onion cultivation.
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INTRODUCTION

Onion (Allium cepa L.) is one of the oldest cultivated species in use for more than 5000 years
as a main component of various culinary preparations (Jones, 1983). For a long time, it has
been a major part of total horticultural crops exported to Gulf countries and earns foreign

exchange. But, still its production is less in respect to our domestic demand and potential
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productivity of soil. It is known to benefit in the prevention and treatment of atherosclerosis
and coronary heart disease. They can inhibit the aggregation of human blood platelets for
arterial blocking. Studies showed that eating moderate amounts (<200 g of onion/week)
results in less tendency to form blood clots and lower levels of cholesterol and lipoproteins
associated with heart disease in their blood serum than in abstainers (non eaters). The
antifungal properties of onion is due to presence of catechol a phenolic compound and it is
used to cure earache, swelling and bite of insect and many other diseases like jaundice.
Conventional methods of fertilization (inorganic fertiliser) have undoubtedly helped in
improving bulb yield. But it degrades the quality and shelf life and in India appears to be
incapable of maintaining yields over the long-term. Shifting from using purely inorganic
sources to introducing some proportion of organic fertilization is gaining acceptance today.
The area under onion cultivation is continuously increasing to match the internal as well as
external demand. So, it is obvious that increasing demand requires more production and in
turn it requires more inorganic fertilizer application. Excess use of chemical fertilizers
resulted in harmful and long term impact on the soil health and sustainability in yield of crop.
As nutrients are the major contributing factors their appropriate management practices is
essential to achieve the optimum vyield of onion. The under and above fertilization of
integrated nutrient management may lead to poor growth and yield in terms of quality and
quantity of onion. Otherwise, organic farming systems, the use of organic production
systems; positive management of biological and ecological systems replaces inputs of
synthetic fertilizers and soluble NPK mineral fertilizers. While crop selection must,
inevitably, be market driven to provide efficient economic production, a well balanced
sequence of crops should be chosen that requires minimum external inputs, nutrients,

machinery and energy to maintain soil fertility, and quality and yield of production.

MATERIALS AND METHODS

A field experiment was conducted to study the effect of chemical fertilizers, organic
fertilizers and bio-fertilizer on yield and quality of onion cv. NHRDF Red 2 at the
Horticulture Research Farm of Babasaheb Bhimrao Ambedkar University, Lucknow, India,
during 2013-14. The experiment was laid out in RBD design with three replications having
sixteen treatments consists of four levels of NPK (control, 100% of recommended dose of
NPK, 75% of recommended NPK and 50% of recommended NPK), four organic fertilizers;
Farm Yard Manure (FYM), Poultry Manure (PoM), Vermicompost (VC) and Pressmud (PM)
each at two levels (100% FYM, 50% FYM, 100% PoM, 50% PoM, 100% VC, 50% VC,
100% PM and 50% PM) and three bio-fertilizers; Azotobactor (Azo), Azospirillum (Azr) and
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Phosphate Solubilising Bacteria (PSB). There are fifteen treatment combinations and control
(To- Control, T1- 100% RDF, T,- 100% FYM, T3- 100% PoM, T4- 100% VC, T5-100% PM,
Ts- 50 % RDF +50% FYM, T7- 50 % RDF +50% PoM, Tg- 50 % RDF +50% VC, Ty- 50 %
RDF +50% PM, T1o- 50 % RDF +Az0, T1;- 50 % RDF +Azr, T1>- 50 % RDF +PSB, Ti3- 75
% RDF +Azo0, T14- 75 % RDF +Azr and Tis- 75 % RDF +PSB). The amount of farmyard
manure was supplied well before at transplanting time. The recommended doses of fertilizer
have applied in the form of urea, SSP and muriate of potash. Urea was applied in two splits
(half as basal and half 30 DAT), full doses of phosphorus and potassium were applied as
basal at transplanting time. The seedlings of same age (8-week old) were transplanted after
seedling dip treatment with bio-fertilizers at the spacing of 15x10 cm. Recommended dose of
fertilizer NPK (150:60:60) in the form of Urea, Single Super Phosphate and Muriate of
Potash were applied to grow the crop. Data were recorded after harvesting on Plant height
(cm), Number of leaves, Neck thickness (cm), Bulb weight (g), Bulb length (cm), Bulb
diameter (cm), Bulb size (cm?), Yield per plot (kg), Yield per hectare (t/ha), Total Soluble
Solids (°Brix), Ascorbic Acid (mg/100g), Pyruvic acid (um/g), Total Sugars (%), Reducing
Sugar (%) and Non- reducing sugar (%). TSS was analyzed by Hand Refractrometer,
Indolphenol method was used for the determination of ascorbic acid while pyruvic acid
analysis was performed as per standard method of Shwimmer & Weston and Total, Reducing

and non-reducing sugars were analyzed by Lane and Eynon method.

RESULTS AND DISCUSSION

Data presented in Table 1showed that different combinations of inorganic, organic and bio-
fertilizer have significant and beneficial effect on vegetative yield and biochemical traits of
onion. Data indicated that maximum plant height (57.98 cm), number of leaves (11.23), neck
thickness (2.53 cm), bulb weight (116.78 g), bulb length (6.78 cm), bulb diameter (7.30 cm),
bulb size (49.58 cm?), yield per plot (5.89 kg) and yield per hectare (39.61 t/ha) were found
in Tg- 50% recommended dose of NPK + 50% VC followed by T¢- 50% recommended dose
of NPK + 50% FYM having plant height (55.92 cm), number of leaves (10.76), neck
thickness (2.48 cm), bulb weight (110.77 g), bulb length (6.57 cm), bulb diameter (7.22 cm),
bulb size (46.85 cm?), and T1 recommended dose of NPK for yield per plot (5.86 kg) and
yield per hectare (39.92 t). T¢ was at par with T;- recommended dose of NPK for plant height
(54.73 cm), number of leaves (10.13) and bulb weight (107.66 g) were observed and To- 50%
recommended dose of NPK + 50% PM for neck thickness (2.44 cm), bulb length (6.31 cm),
bulb diameter (7.01cm), bulb size (43.46 cm?). Application of 50% of recommended NPK
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and 50% of other organic manure was found more effective and productive as compared to
full dose of organic fertilizers and full dose of recommended one. Minimum values for these
parameters were observed in control. Similarly, data present in Table 2 exhibit a beneficial
response to biochemical parameters that were significantly influenced by all the treatments.
Maximum value for ascorbic acid (13.35 mg/100g) was found in Tg - 50% recommended
dose of NPK + 50% VC which is at par with Tg- 50% recommended dose of NPK + 50%
FYM while highest content of reducing sugar (5.59 %), non-reducing sugar (7.24 %), total
sugar (12.58 %) and TSS (15.82 °Brix) were found in T4- 100% VC which was followed by
Tg- 50% recommended dose of NPK + 50% VC for reducing sugar (5.37 %), non-reducing
sugar (7.16 %), total sugar (12.48 %) and T,- 100% FYM for TSS (15.70 °Brix). Minimum
value for pyruvic acid (3.48 um/g) was found in T4- 100% VC followed by T,- 100% FY M.

The result revealed that vermicompost is an efficient source able to produce, in combination
with inorganic fertilizers, by itself, plant growth and bulb yield that were equivalent to those
under RDF. The highest growth and yield response were achieved with 50% RDF+50% VC.
This positive performance of the reduced rate of inorganic fertilization with vermicompost
might be due to vermicompost worked as supplements to inorganic fertilizers. Mineralization
of vermicompost aids in soil nutrient build up that in turn leads to improved nutrient
availability to growing crop (Singh et al., 2001). Vermicompost has been reported to contain
several plant growth hormones, enzymes, beneficial bacteria and mycorrhizae (Gupta, 2005).
As the crop grown under irrigated condition, the beneficial effect of organic manure with
inorganic fertilizer results in greater and longer availability of nutrients as per demand of the
crop. Highest plant height with the application of vermicompost was also reported by (Reddy
and Reddy, 2005). The average bulb weight is known to be influenced by bulb length and
bulb diameter which in turn affect yield. These findings are in confirmation with the findings
of (Chaddha et al., 2006; Chattoo et al., 2011; Kumar et al, 2014) who found significant
effect of integrated nutrient management on bulb length and diameter. But the result found by
(Bagali, et al., 2012) that the interaction effects between inorganics and organics were found
non-significant for bulb yield while higher level or organics and inorganic recorded higher
bulb yield individually. Our result is different might be due poor soil condition and high pH
7.2 because at high pH most of the nutrient are present in unavailable form. The poor
performance of bio-fertilizers with inorganic fertilizers in comparison to inorganic and
organic manure combination might be due to 50% of inorganic fertilizers cannot be

supplemented only through bio-fertiliser.
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It was observed from the data that biochemical traits are much higher in 100% organically
fertilised soil rather than combined application of organic and inorganic fertilizers. 100%
application vermicompost results in higher content of TSS, reducing, non-reducing and total
sugars and minimum content of pyruvic acid. This might be due to balanced C/N ratio
because excess nitrogen content degrades the quality due to more accumulation of nitrate.
Highest level of vitamin C by application of 50% RDF with 50% VC might be due to
organically produced soils generally produce plants with lower content of nitrogen as
compared to chemically fertilised soil as a result crop has more vitamin C less nitrate (Kumar
et al., 2014). These findings are also in close agreement with the (Sharath Pal et al., 2014).

CONCLUSION

In conclusion, supplying adequate nutrients to produce onion can be done in an organic
system. The treatment combination 50% RDF + 50% Vermicompost is found better as
substitute to 100% fertilization with chemical fertilizers for highest yield whereas 100%
fertilisation with Vermicompost produce good quality bulb but with less yield. More
important thing is that organic fertilizers are cheaper and affordable and also can be produced
and in turn it reduces the cost of chemical fertilizers. The increase in the uptake of nutrients
by onion with application of NPK along with FYM is obvious as it is considered as a
storehouse of plant nutrients, which provide optimum nutrients for crop. So, a farmer can
produce good quality bulb along with high yield or somewhat less according to the demand

of market without degrading the soil property and health.

REFERENCES

1. Bagali, A.N., Patil, H.B., Chimmad, V.P., Patil, P.L. and Patil, R.V. (2012), “Effect of
inorganics and organics on growth and yield of onion (Allium cepa L.)”, Karnataka J.
Agric. Sci. 25(1): 112-115.

2. Chadha, S., Rana, S.S., and Chaudhary, D.R. (2006), “Nutrient management in
summer onion (Allium cepa L.) under cold desert conditions of North Western
Himalayas ”, Indian Journal of Agricultural Sciences. 76(10): 629-631.

3. Chattoo, M.A., Ahmed, N., Wani, M.H., Mir, S.A., Khan, S.H. and Jabeen, N. (2011),
“Effect of organic manures and inorganic fertilizers on growth, yield and quality of
Okra [Abelmochus esculentus (L.) Moench] ”. Vegetable Science. 32 (2): 135-139.

4. Gupta, P.K. (2005), “Vermicomposting for sustainable agriculture”, AGROBIOS
(India), Jodhapur, pp. 210.

A Monthly Double-Blind Peer Reviewed Refereed Open Access International e-Journal - Included in the International Serial Directories.

International Research Journal of Natural and Applied Sciences (IRJNAS) ISSN: (2349-4077)

68| Page




5. Jones, R.N. (1983), “Cytogenetic evolution in the genus Allium.In: Cytogenetics of Crop
Plants”, Mac Millan, New York, pp. 516-554.
6. Kumar, P., Meghwal, P.R. and Painuli, D.K. (2014), “Effect of organic and inorganic

nutrient sources on soil health and quality of carrot”, Indian Journal of Horticulture.
71(2): 222-226.

7. Reddy, K.C. and Reddy, K.M. (2005), “Differential levels of vermicompost and
nitrogen on growth and yield in onion (Allium cepa L.)- raddish (Raphanus sativus
L.) cropping system”, J. Res. ANGRAU, 33(1): 11-17.

8. Sharath, P.M.V., Hegde, N,K., Hanamashetti, K. and Kulkarni, M.S. (2014), “Effect
of organic manures on the performance of ginger under Northern Dry Zone of
Karnataka”, Journal of Spices and Aromatic Crops. 23 (1): 121-124.

9. Singh, R.P., Jain, N.K. and Poonia, B.L. (2001), “Indian Journal of Agricultural
Sciences”, 71(5): 310-312.

A Monthly Double-Blind Peer Reviewed Refereed Open Access International e-Journal - Included in the International Serial Directories.

International Research Journal of Natural and Applied Sciences (IRJNAS) ISSN: (2349-4077)

69| Page




Table 1. Effect of inorganic, organic and bio-fertilizers on growth and yield of onion.

arameters Plant No. of Neck Bulb Bulb Bulb Bulb Yield Yield

height Leaves thickness weight length diameter Size  per per

(cm) (cm) (9) (cm) (cm) (cm?® plot hectare
Treatments (kg) (tones)
Control 4247 853 217 6490 459 551 2615 459 3111
RDF 5473 1013 241  107.66 620 695 4275 586  39.92
FYM 51.68 970 227 7655 549 625 3412 517  34.82
POM 5011 943 221 7258 521 613 3215 497  33.88
VC 5229 993 231 8378 604 68  41.06 527 3506
PM 5043 956 227 8078 505 611 3017 511  34.42
i%‘:\/; RDF+50% 5590 1076 248 11077 657 7.2 4685 582  38.89
?f(’):f RDF+50%  5y43 1008 238 9523 612 696 4259 565  37.96
f/OC% RDF+50% 5798 1123 253 11678 678  7.30 4958 589 3961
g?\:/" RDF+50% 5341 1050 244 10696 631  7.01 4346 575 3851
50 % RDF +Az0 51.97 946 226 8493 541 622 3335 547  36.87
50 % RDF +Azr 51.08 923 228 8155 533 607 3291 541  36.15
50 % RDF +PSB 5007 913 223 7938 515 597 3093 532 3552
75 % RDF +Az0 5383 9.96 239 9684 592 699 4115 572  38.06
75 % RDF +Azr 5269 9.66 236 9237 567 671 3760 557 37.80
75 % RDF +PSB 5207 940 229  90.66 581 652 3935 551  37.48
C.D (P=0.05) 238 045 010 536 026 026 219 012 090
SE (d) 116 021 005 261 012 012 106 006 043

FYM= Farm Yard Manure, PoM= Poultry manure, VC= Vermicompost, PM= Pressmud, Azo= Azotobactor, Azr= Azospirillum,

PSB=Phosphate Solubilising Bacteria

Table 2. Effect of inorganic, organic and bio-fertilizers on biochemical traits of onion.

Treatments TSS Ascorbic Pyruvic Reducing Non- Total
(°Brix) acid acid sugar (%) reducing sugars

(mg/100g)  (pm/g) sugar (%) (%)

Control 14.03 11.84 3.71 3.35 6.08 10.14
RDF 13.92 11.27 4.89 3.11 5.91 10.08
FYM 15.70 13.09 3.57 5.32 7.07 12.34
PoM 15.51 12.68 3.72 5.07 6.83 12.16
VC 15.82 13.12 3.48 5.59 7.24 12.58
PM 15.66 12.82 3.67 5.19 6.86 12.21
50 % RDF +50% FYM 15.41 13.24 3.70 5.22 6.91 12.28
50 % RDF +50% PoM 15.15 12.90 3.79 4.81 6.71 11.87
50 % RDF +50% VC 15.58 13.35 3.68 5.37 7.16 12.48
50 % RDF +50% PM 15.28 13.11 3.77 4.92 6.76 12.04
50 % RDF +Azo 14.92 12.60 411 4.42 6.67 11.37
50 % RDF +Azr 14.96 12.66 4.16 4.49 6.63 11.24
50 % RDF +PSB 14.80 12.52 4.27 4.29 6.58 11.13
75 % RDF +Azo 14.51 12.30 4.47 3.94 6.30 10.59
75 % RDF +Azr 14.48 12.31 4.49 3.71 6.24 10.52
75 % RDF +PSB 14.36 12.23 4.53 3.69 6.23 10.37
C.D (P=0.05) 0.14 0.13 0.18 0.20 0.13 0.08
SE (d) 0.07 0.06 0.08 0.09 0.06 0.03

FYM= Farm Yard Manure, PoM= Poultry manure, VC= Vermicompost, PM= Pressmud, Azo= Azotobactor, Azr= Azospirillum,

PSB=Phosphate Solubilising Bacteria
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