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AB STRACT : The pres ent in ves ti ga tion com pris ing the supplementation of chem i cal and
biofertilizers for on ion crop was car ried out un der field con di tions at Hor ti cul tural Re search Farm
of 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 plant heights, num ber of leaves, neck thick ness, bulb di am e ter, bulb weight, num ber
of scales and yield were found 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) that was closely fol lowed by T11 (100 kg N + 50 kg P + 70 kg 
K/ha + 2 kg/ha Azotobacter + 2 kg/ha Phosphobacteria ), 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) re spec tively. Min i mum num ber of days re quired for
bulb for ma tion and num ber of days taken to ma tu rity were also ob tained 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). 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.), is bul bous bi en nial
herb of fam ily Alliaceae is one of the most
im por tant veg e ta ble cum con di ment crops
de manded 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 ex port (Singh and Joshi,
12). On ion is an im mense po ten tial crop be ing part
of me dic i nal val ues and hence, use ful in fe ver,
dropsy, ca tarrh and chronic bron chi tis. 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. Usu ally lit tle or no chem i cal fer til izer is
added to this crop and hence char ac ter ized by low
yield. There fore, there is a need to study the
pos si ble ways of im prov ing the yields of this crop.
Biofertilizer 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. Role of biofertilizer on 
the crop growth and yield was doc u mented by
Vijayakumar et al. (13) and Ramakrishnan and
Thamizhiniyan (8). 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
makes 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., 14), nu tri ent
up take, in crease tol er ance of host roots to soil borne 
patho gens (Nel son and Achar, 6).

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 in
de sired. On ion has a good re sponse for biofertilizer
in oc u la tion due to real na ture of their root
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mor phol ogy. Lit er a ture in di cates the very lit tle
in for ma tion, there fore, keep ing in view the above
facts, pres ent re search work was un der taken on
growth, yield and yield at trib ut ing char ac 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 the De part ment
of Ap plied Plant Sci ence (Hor ti cul ture), 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-
1. N0P0K0 (With out in or ganic fer til iz ers) C0, 2.
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, 4.
N3P3K3 (50 kg + 25 kg P + 35 kg K/ha) C3; and six
lev els of biofertilizers-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, having a total of 24 (4x6) treatment
combinations, 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 (C3B0), T20

(C3B1), T21 (C3B2), T22 (C3B3), T23 (C3B4) and T24

(C3B5). The quantity of fertilizers was given as per
treatment. The entire amount of phosphorus and
potassium along with half dose of nitrogen were
applied as basal dose during the field preparation
and rest amount of nitrogen was applied as top
dressing in two- equal split doses at 30 and 60 days
after transplanting. Azotobacter, Phosphobacteria
and Vesicular-Arbuscular Mycorrhizae were
applied at the time of transplanting i.e. Azotobacter
and PSB as seedling root treatment and VAM as
soil application. The transplanting was done in the
last week of December 2010 and the seedlings were 
transplanted in the evening at 10 x 15 cm spacing.

The experiment was laid out in R.B.D with twenty
four treatments and replicated thrice. All the
standard package of practices and plant protection
measures were timely adopted to raise the crop
successfully. Five randomly selected plants from
each replication were utilized for recording
observations on plant height (cm), number of 
leaves/ plant, number of days required for bulb
formation, number of days taken to bulb maturity,
neck thickness, bulb diameter, bulb weight, number 
of scales per bulb and yield (q/ha). Statistical
analysis of the data was done as per standard

method.

RE SULTS AND DIS CUS SION

Growth pa ram e ters

The ob ser va tions re corded on plant height,
num ber of leaves per plant, num ber of days
re quired for bulb for ma tion and num ber of days
taken to 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. Pe rusal of Ta ble 1 clearly in di cates
that the max i mum plant heights and num ber of
leaves (30.60 cm, 41.13 cm and 58.06 cm and 4.00,
5.86 and 8.00, re spec tively) were re corded at 30, 60 
and 90 days af ter trans plant ing 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 ) and T18 (75 kg N +37.5 kg P +
52.5 kg K/ha + 2 kg/ha Azotobacter + 1.9 kg/ha
VAM).Whereas, the min i mum plant heights and
num ber of leaves were re corded 20.20 cm, 28.60
cm and 40.53 cm and 2.33, 4.00 and 5.26,
re spec tively at 30, 60 and 90 days af ter
trans plant ing un der con trol. These re sults are in
con fir ma tion with the find ings of Jayathilake et al.
(3) and Plenchette et al. (7). Singh et al. (11) also
re ported in creased plant height and leaf num ber of
on ion with the use of VAM. Min i mum num ber of
days re quired for bulb for ma tion (67.06) and
num ber of days taken to ma tu rity (129.86) were
ob tained with the ap pli ca tion of T12 (100 kg N + 50
kg P + 70 kg K/ha + 2 kg/ha Azotobacter + 1.9
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kg/ha VAM) that was closely fol lowed by T11 (100
kg N + 50 kg P + 70 kg K/ha + 2 kg/ha Azotobacter
+ 2 kg/ha Phosphobacteria ) and T18 (75 kg N
+37.5 kg P + 52.5 kg K/ha + 2 kg/ha Azotobacter +
1.9 kg/ha VAM), re spec tively. Whereas, max i mum
num ber of days re quired for bulb for ma tion (79.20)
and num ber of days taken to ma tu rity (140.00) were 
ob tained un der con trol. The ob ser va tion is in the
agree ment with re port of Ranjan et al. (9).

Yield and yield at trib ut ing char ac ters

The re sults in di cated that the yield and yield
at trib ut ing char ac ters viz., neck thick ness, bulb
di am e ter, bulb weight and num ber of scales were
sig nif i cantly in creased by in or ganic and
biofertilizers. It was also fur ther ob served (Ta ble 1)
that the max i mum neck thick ness (1.51 cm), bulb
di am e ter (8.06 cm), bulb weight (180.26 g) and
num ber of scales (10.33) were found 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) that was
closely fol lowed by T11 (100 kg N + 50 kg P + 70
kg K/ha + 2 kg/ha Azotobacter + 2 kg/ha
Phosphobacteria ), 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),
re spec tively. Whereas, the min i mum neck thick ness 
(0.80 cm), bulb di am e ter (4.13 cm), bulb weight
(78.20 g) and num ber of scales (5.8) were ob tained
un der con trol. The hyphae of mycorrhizal fungi
of ten pen e trate 7 cm or more be yond the root into
the rhizosphere and may be ab sorb ing wa ter and
nu tri ents from soil so lu tion of dif fer ent os motic
po ten tial than the root sur face Rodes and
Gerdemann (10). The im proved wa ter re la tions of
mycorrhizal plants, al though at trib uted to ‘P’
nu tri tion, could fur ther ben e fit the wa ter bal ance of
plants. Biofertilizers along with chem i cal fer til iz ers 
re sulted in sub stan tial in crease in bulb yield.
Max i mum yield (417.77 q/ha) was seen un der T12

(100 kg N + 50 kg P + 70 kg K/ha + 2 kg/ha
Azotobacter + 1.9 kg/ha VAM) that was closely
fol lowed by T11 (100 kg N + 50 kg P + 70 kg K/ha +
2 kg/ha Azotobacter + 2 kg/ha Phosphobacteria),

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), re spec tively. Thus, the
yield max i mi za tion through VAM in oc u la tion
(Andrea et al., 1) could be achieved at VAM + ½ P
+ K against sole full dose of NPK. Sim i lar re sults
were also cor rob o rates by Gurubatham et al. (2), 
Jayathilake et al. (4) and Mosse (5).
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