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ABSTRACT: The pres ent in ves ti ga tion com pris ing the supplementation of chem i cal and
bio-fertilizers for on ion crop was car ried out un der field con di tions at Babasaheb Bhimrao
Ambedkar Uni ver sity, Lucknow dur ing rabi sea son of 2010-2011. The ex per i ment com prised of
four lev els of chem i cal fer til iz ers and six lev els of biofertilizers. The max i mum ascor bic acid,
re duc ing sugar and to tal sug ars were found with the ap pli ca tion of T11 (100 kg N + 50 kg P + 70
kg K/ha + 2 kg/ha Azotobacter + 2 kg/ha Phosphobacteria). The max i mum TSS, non-re duc ing
sugar, phos pho rus and cal cium were found un der the treat ment T12 (100 kg N + 50 kg P + 70 kg
K/ha + 2 kg/ha Azotobacter + 1.9 kg/ha VAM). The min i mum val ues were found un der the con trol 
i.e. T1. Re sults ob tained by the ap pli ca tion of in or ganic fer til iz ers with biofertilizers ex hib ited
sig nif i cant ef fect on var i ous pa ram e ters stud ied un der the in ves ti ga tion.
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On ion (Allium cepa L.), be longing to the
fam ily Alliaceae, is a her ba ceous an nual for the
ed ible bulb pro duc tion and bi en nial for the seed
pro duc tion. On ion is one of the most im por tant crop 
grown in In dia and world wide. More over, on ion is
the only veg e ta ble in which In dia fig ures
prom i nently in the world for pro duc tion and export. 
Raw on ion has an an ti sep tic value through the
al i men tary ca nal. It pro motes bile pro duc tion and
re duces blood sugar. It is rich in min er als like
phos pho rus and cal cium, vi ta min C, pro tein and
car bo hy drates. In or der to meet the in creas ing
de mand of the con sum ers and fill the gap in
off-sea son, on ion is now gain ing pop u lar ity as
kharif sea son crop too. Crop pro duc tion of on ion is
af fected by sev eral fac tors. Biofertilizers have
re cently gained with mo men tum for af fect ing the
sus tain able in crease in crop yield un der var i ous
agro cli ma tic con di tions. Biofertilizers are live
car rier based mi cro bial prep a ra tions used in
ag ri cul ture as low in put re sources to en hance the
avail abil ity of plant nu tri ents or pro mote the growth 
by way of syn the siz ing growth fac tors (Subba Rao
et al., 5). They are low cost ef fec tive, in ex pen sive
and ecofriendly sources of nu tri ent. Role of
biofertilizer on the crop growth and yield was
doc u mented by Yogita and Ram (6). Azotobacter

fixes at mo spheric ni tro gen in de pend ently near the
root zone, thus, en hanc ing the avail able ni tro gen to
the soil, whereas phosphobacteria solublize the soil
phos pho rus and make them eas ily avail able for the
plants. Ve sic u lar-Arbuscular Mycorrhizae (VAM)
play a vi tal role in de vel op ment of stron ger root
sys tem, im proved growth (Zandavalli et al., 7),
nu tri ent up take, in crease tol er ance of host roots to
soil borne patho gens (Nel son and Achar, 3).

Uses of biofertilizers in on ion pro duc tion, to
at least par tially sup ple ment its nu tri ent de mand
and to im prove soil fer til ity by way of the
in te gra tion of dif fer ent sources of plant nu tri ents is
de sired. On ion has a good re sponse for biofertilizer
in oc u la tion due to real na ture of their root
mor phol ogy. Keep ing in view the above facts,
pres ent study was un der taken on qual ity pa ram e ters 
of on ion ap ply ing var i ous biofertilizers and graded
level of chem i cal fer til iz ers.

MA TE RI ALS AND METH ODS

The pres ent in ves ti ga tion was car ried out at
the Hor ti cul tural Re search Farm of Babasaheb
Bhimrao Ambedkar Uni ver sity, Lucknow dur ing
the rabi sea son of 2010-2011. The ex per i ment
com prised of four lev els of in or ganic fer til iz ers viz. 
1. N0P0K0 (With out in or ganic fer til iz ers) C0, 2.
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N1P1K1 (100 kg N + 50 kg P + 70 kg K/ha) C1,  3.
N2P2K2 (75 kg N + 37.5 kg P + 52.5 kg K/ha)  C2 , 
and 4. N3P3K3 (50 kg + 25 kg P + 35 kg K/ha)  C3;
and six lev els of biofertilizers viz. 1. Uninoculated
(With out biofertilizers) B0, 2. Azotobacter (2 kg
/ha) B1. 3. Phosphobacteria (PSB) (2 kg/ha) B2, 4.
Ve sic u lar-Arbuscular Mycorrhizae (VAM) (1900
kg/ha) B3, 5. Azotobacter (2 kg/ha) +
Phosphobacteria (2 kg/ha) B4, and 6. Azotobacter
(2 kg/ha) + VAM (1900 kg/ha)  B5.  Thus, hav ing a
to tal of 24 treat ment com bi na tions i.e. T1 (C0B0), T2

(C0B1), T3 (C0B2), T4 (C0B3), T5 (C0B4), T6 (C0B5),
T7 (C1B0), T8 (C1B1), T9 (C1B2), T10 (C1B3), T11

(C1B4), T12 (C1B5), T13 (C2B0), T14 (C2B1), T15

(C2B2), T16 (C2B3), T17 (C2B4), T18 (C2B5), T19

(C3B
0), T20 (C3B1), T21 (C3B2), T22 (C3B3), T23

(C3B4) and T24 (C3B5), re spec tively. The quan tity of 
fer til iz ers was given as per treat ment. The en tire
amount of phos pho rus and po tas sium along with
half dose of ni tro gen were ap plied as basal dose
dur ing the field prep a ra tion and rest amount of
ni tro gen was ap plied as top dress ing in two- equal
split doses at 30 and 60 days af ter trans plant ing.
Azotobacter, Phosphobacteria and Ve sic u lar-
Arbuscular Mycorrhizae were ap plied at the time of 
trans plant ing i.e. Azotobacter and PSB as seed ling
root treat ment and VAM as soil ap pli ca tion. The
seedling trans plant ing was done in the last week of
De cem ber 2010 in the eve ning at 10 x 15 cm
spac ing. The ex per i ment was laid out in R.B.D with 
twenty four treat ments and rep li cated thrice. All the 
stan dard pack age of prac tices and plant pro tec tion
mea sures were timely adopted to raise the crop
suc cess fully. Five ran domly se lected bulbs from
each rep li ca tion were uti lized for re cord ing
ob ser va tions on TSS, ascor bic acid, re duc ing sugar, 
non-re duc ing sugar, to tal sug ars, phos pho rus and
cal cium. Sta tis ti cal anal y sis of the data was done as
per stan dard method.

RE SULTS AND DIS CUS SION

The ob ser va tions re corded on TSS, ascor bic
acid, re duc ing sugar, non-re duc ing sugar, to tal
sug ars, phos pho rus and cal cium ma tu rity was
sig nif i cantly in flu enced by the in ter ac tion of

in or ganic fer til iz ers and biofertilizers. Ta ble 1
clearly in di cates that the max i mum TSS (13.27
°Brix) was re corded with the ap pli ca tion of T12

(100 kg N + 50 kg P + 70 kg K/ha + 2 kg/ha
Azotobacter + 1.9 kg/ha VAM)   which re mained at
par with  treat ment T11 (100 kg N + 50 kg P + 70 kg
K/ha + 2 kg/ha Azotobacter + 2 kg/ha
Phosphobacteria) fol lowed by T18 (75 kg N +37.5
kg P + 52.5 kg K/ha + 2 kg/ha Azotobacter + 1.9
kg/ha VAM) and T17 (75 kg N +37.5 kg P + 52.5 kg
K/ha + 2 kg/ha Azotobacter + 2 kg/ha
Phosphobacteria). Whereas, the min i mum TSS
(9.67 °Brix) was re corded un der con trol. These
re sults are in confirmity with the find ings of
Gurubathem et al. (1). Higher ascor bic acid was
ob tained with the ap pli ca tion of T11 (100 kg N + 50
kg P + 70 kg K/ha + 2 kg/ha Azotobacter + 2 kg/ha
Phosphobacteria) which re mained at par with 
treat ment T12 (100 kg N + 50 kg P + 70 kg K/ha + 2
kg/ha Azotobacter + 1.9 kg/ha VAM). Whereas, the
lower ascor bic acid was ob tained un der con trol
treat ment. The high est re duc ing sugar (14.23%)
and to tal sug ars (43.81 %) were re corded with the
treat ment T11 (100 kg N + 50 kg P + 70 kg K/ha + 2
kg/ha Azotobacter + 2 kg/ha Phosphobacteria)
which was at par with T17 (75 kg N +37.5 kg P +
52.5 kg K/ha + 2 kg/ha Azotobacter + 2 kg/ha
Phosphobacteria) fol lowed by T12 (100 kg N + 50
kg P + 70 kg K/ha + 2 kg/ha Azotobacter + 1.9
kg/ha VAM), re spec tively over the con trol
treat ment. The high est non-re duc ing sugar (29.87
%) was re corded with the treat ments T17 (75 kg N
+37.5 kg P + 52.5 kg K/ha + 2 kg/ha Azotobacter +
2 kg/ha Phosphobacteria) which were at par with
T12 (100 kg N + 50 kg P + 70 kg K/ha + 2 kg/ha
Azotobacter + 1.9 kg/ha VAM), T18 (75 kg N +37.5
kg P + 52.5 kg K/ha + 2 kg/ha Azotobacter + 1.9
kg/ha VAM) and T11  (100 kg N + 50 kg P + 70 kg
K/ha + 2 kg/ha Azotobacter + 2 kg/ha Phospho-
bacteria), re spec tively over the con trol treat ment.
Sim i lar re sults were also cor rob o rated by Ram and
Rajput (4). The max i mum phos pho rus con tent
(35.00 mg/100g) and cal cium con tent (24.33
mg/100g) was found under the treat ment T12 (100
kg N + 50 kg P + 70 kg K/ha + 2 kg/ha Azotobacter



+ 1.9 kg/ha VAM) fol lowed by T11 (100 kg N + 50
kg P + 70 kg K/ha + 2 kg/ha Azotobacter + 2 kg/ha
Phosphobacteria) and T17 (75 kg N +37.5 kg P +
52.5 kg K/ha + 2 kg/ha Azotobacter + 2 kg/ha
Phosphobacteria), re spec tively. Whereas, min i -
mum phos pho rus con tent (26.33 mg/100g) and
cal cium con tent (18.00 mg/100g) were found under 

the con trol i.e. T1 confirming the re port of Kumar
and Mangal (2).
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Ta ble 1: Ef fect of chem i cal and bio-fertilizers on dif fer ent bio-chem i cal pa ram e ters of on ion.

Treatments T.S.S
(%)

Ascorbic
acid (%)

Reducing
sugar (%)

Non-reducing 
sugar (%)

Total
sugars (%)

Phosphorus

(mg/100g)

Calcium

(mg/100g)

T1 9.67 7.37 10.63 24.86 35.49 26.33 18.00

T2 9.93 7.59 11.12 25.94 37.06 28.33 18.33

T3 10.13 7.66 11.45 25.83 37.28 28.00 19.00

T4 10.47 7.92 11.28 26.42 37.70 29.00 20.33

T5
10.67 7.85 11.38 26.51 37.89 29.33 20.67

T6
10.93 7.92 11.61 26.81 38.48 29.33 20.33

T7 12.00 8.14 11.88 27.12 39.01 30.00 21.33

T8 12.13 8.18 12.22 26.92 39.14 30.67 21.33

T9 12.13 8.36 12.13 28.21 40.34 30.33 20.67

T10 12.33 8.32 12.28 28.59 40.87 31.33 20.67

T11 13.07 10.34 14.23 29.57 43.81 33.00 23.00

T12
13.27 10.19 13.00 29.80 42.80 35.00 24.33

T13 12.07 8.32 12.48 26.19 38.67 30.00 20.33

T14 11.60 8.29 12.42 26.33 38.76 29.67 20.67

T15 12.00 8.47 12.32 27.34 39.33 30.00 20.33

T16 11.93 8.36 12.43 28.00 40.42 30.33 20.67

T17 12.80 9.46 13.33 29.87 43.20 33.00 22.67

T18
12.80 9.90 12.78 29.80 42.69 32.33 22.33

T19 10.80 8.07 11.81 26.52 38.33 29.33 20.33

T20 11.20 8.10 11.34 26.93 38.27 30.00 20.00

T21 11.60 8.43 11.70 27.97 39.67 30.33 20.67

T22 11.47 8.47 12.17 27.17 39.33 30.67 20.00

T23 12.07 9.20 12.63 28.71 41.33 32.33 22.00

T24
12.20 9.31 12.53 29.03 41.55 31.67 21.67

C.D.

(P=0.05)
0.37 0.13 0.45 0.91 0.75 1.03 0.77
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