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AB STRACT: An ex per i ment was con ducted to study the in flu ence of mi cro bial sources of
nu tri ents along with or ganic and in or ganic sources on the veg e ta tive growth pa ram e ters of
straw berry cv. Chan dler. The data ob served at dif fer ent days af ter trans plant ing (30, 45, 60, 75,
90 and 105 days) clearly in di cate that the ap pli ca tion of in te grated sources of nu tri ents
sig nif i cantly af fect the veg e ta tive growth of the plant. The max i mum growth in terms of height of
the plant (5.83 cm, 8.31 cm, 12.61 cm, 14.83 cm, 17.44 cm and 19.25 cm), num ber of leaves per
plant (5.81, 10.27, 13.66, 16.86, 18.04 and 18.80), length of leaves (6.34cm, 6.96cm, 7.32 cm,
8.00 cm 8.32 cm and 8.80 cm) and width of leaves (5.16cm, 6.58cm, 7.86 cm, 8.93 cm, 10.20 cm 
and 10.94cm) were re corded in the treat ment T12 - Azotobactor (50%) + Azospirillum (50%) +
NPK (50%) + FYM at 30, 45, 60, 75, 90 and 105 DAT re spec tively in each re spec tive pa ram e ters 
which was sta tis ti cally sig nif i cant over con trol (T1) where rec om mended dose of fer til izer was
ap plied.

Keywords : Straw berry, in te grated nu tri ent man age ment, Azotobactor, Azospirillum, veg e ta tive growth.

Straw berry (Fragaria  ́ananassa Duch.) has
at tained a pre mier po si tion in the world fruit mar ket 
as fresh fruit as well as in the pro cess ing in dus tries
(Sharma and Sharma, 4). Ini tially grown in
tem per ate zone of the coun try but its cul ti va tion has 
now be come pos si ble in the sub-trop i cal zones as
well with the in tro duc tion of day neu tral cultivar
viz., Chan dler (Asrey and Singh, 1). Among the
var i ous fac tors which con trib ute to wards the
growth and yield of straw berry, nu tri tion is the
im por tant as pect of crop pro duc tion (Umar et al.,
8). In te grated nu tri ent man age ment in cludes the use 
of in or ganic, or ganic and mi cro bial sources of
nu tri ents which en sure bal anced nu tri ent pro por tion 
by en hanc ing nu tri ent re sponse ef fi ciency and
max i miz ing crop pro duc tiv ity of de sired qual ity. It
also helps in min i miz ing the ex ist ing gap be tween
the nu tri ent re moval through con tin u ous use of
chem i cal fer til iz ers and sup ply through slow
re lease of fer til iz ers. It is well re ported that the
ex ten sive use of chem i cal fer til iz ers ad versely
af fect the soil health and re sults in de creased crop
pro duc tiv ity and qual ity (Macit et al., 2).  Thus, in
this ex per i ment an at tempt has been made to as sess
the in flu ence of  mi cro bial sources of nu tri ents

along with or ganic and in or ganic on the veg e ta tive
growth pa ram e ters of straw berry cv. Chan dler
un der sub-trop i cal con di tions of Lucknow.

MA TE RI ALS AND METH ODS

The pres ent study was con ducted at the
Hor ti cul tural Re search Farm of De part ment of
Ap plied Plant Sci ence (Hor ti cul ture), Babasaheb
Bhimrao Ambedkar Uni ver sity, Lucknow (U.P.)
dur ing 2009-10 and 2010 – 11. Run ners of
straw berry cv. Chan dler and biofertilizers
(Azotobactor and Azospirillum) were pro cured
from Dr. Y.S. Parmar Uni ver sity of Hor ti cul ture and 
For estry, Nauni, (So lan), H.P.  and Pant Bio Lab,
Pantnagar (Uttarakhand), re spec tively. The
straw berry run ners of uni form size were
trans planted on ridges at a spac ing of 15 x 30 cm in
first week of No vem ber dur ing both the year of
ex per i men ta tion. Straw berry was fer til ized with
rec om mended (100%) and half of the
rec om mended doses (50%) of in te grated sources of
nu tri ents viz., NPK @ 90, 75 and 60 Kg/ha, FYM
@ 50 tonnes/ha and biofertilizers (Azotobactor and
Azospirillum) @ 50ml in 20 litres of wa ter
ac cord ing to the treat ment com bi na tion.  The
de sign of the ex per i ment was Ran dom ized Block
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De sign with three rep li ca tions and twelve treat ment
com bi na tions viz., T1 – Con trol (rec om mended doze
of NPK), T2 - Azotobactor (100%), T3 - Azospirillum
(100%), T4  - FYM, T5 - Azotobactor (50%) +
Azospirillum (50%), T6 - Azotobactor (100%) + NPK 
(50%), T7 - Azospirillum (100%) + NPK (50%), T8 -
Azotobactor (50%) + Azospirillum (50%) + NPK
(50%), T9 - Azotobactor (100%) + FYM, T10 -
Azospirillum (100%) + FYM,  T11 - Azotobactor
(50%) + Azospirillum (50%) + FYM, T12 -
Azotobactor (50%) + Azospirillum (50%) + NPK
(50%) + FYM. The re quired quan tity of farm yard
ma nure (FYM) as per treat ment com bi na tion was
ap plied at the time of land prep a ra tion. Urea was
ap plied in two split doses be fore plant ing and
flow er ing stages while the full dose of phos pho rus
and pot ash was given be fore plant ing. Azotobactor,
Azospirillum and Azotobactor + Azospirillum
so lu tion were made by dis solv ing 50ml in 20 litres of
wa ter. The roots of the straw berry run ners were
thor oughly dipped in the so lu tion for about 30 min.
and then plant ing were done.  Yel low poly thene of
200 gauge was used as mulch ma te rial (Singh and
Dwivedi, 6). Other cul tural prac tices like weed ing,
hoe ing, ir ri ga tion, in sect pest and dis ease
man age ment were done as and when re quired. 

Ob ser va tions on veg e ta tive growth pa ram e ters
were re corded at 15 days in ter val whereas num bers
of run ners per plant was re corded one month af ter
fi nal har vest ing of the fruits. The data re corded on
dif fer ent veg e ta tive pa ram e ters dur ing both the years

of in ves ti ga tion were ana lysed sta tis ti cally.

RE SULTS AND DIS CUS SION

The data re gard ing the dif fer ent growth
pa ram e ters (Ta ble 1 and 2) ob served at dif fer ent days
af ter trans plant ing clearly in di cate that the
ap pli ca tion of in te grated sources of nu tri ents
sig nif i cantly af fect the veg e ta tive growth of the
plant. The data also showed a con tin u ous fast
in crease in veg e ta tive growth upto 60 DAT and af ter
that the veg e ta tive growth in creased slowly as the
re pro duc tive phase of the plant starts. The max i mum
height of the plant (5.83 cm, 8.31 cm, 12.61 cm,
14.83 cm, 17.44 and 19.25 cm), num ber of leaves per

plant (5.81, 10.27, 13.66, 16.86, 18.04 and 18.80), 
length of leaves (6.34 cm, 6.96 cm, 7.32 cm,
8.00cm 8.32 cm and 8.80 cm) and width of leaves
(5.16 cm, 6.58 cm, 7.86 cm, 8.93cm, 10.20 cm
and 10.94 cm) were re corded in the treat ment T12

- Azotobactor (50%) + Azospirillum (50%) +
NPK (50%) + FYM at 30, 45, 60, 75, 90 and 105
DAT, re spec tively which was sta tis ti cally
sig nif i cant over con trol (T1) while the min i mum
height of the plant (3.09cm, 4.92cm, 7.34cm, 8.70 
cm, 10.67 cm and 11.75 cm),  num ber of leaves
per plant (3.60, 6.32, 9.65, 12.38, 14.29 and
15.61), leaf length (4.05 cm, 5.67 cm, 6.16 cm,
6.73 cm, 7.09cm and 7.53 cm) and leaf width
(4.10 cm, 5.30 cm, 6.21 cm, 7.63 cm, 8.33 cm and
9.02 cm) were re corded in treat ment T4 – FYM
only at 30, 45, 60, 75, 90 and 105 DAT,
re spec tively. The max i mum leaf area 30.45 cm2

was re corded in the treat ment T12 -
Azotobactor–50%) + Azospirillum–50%) + NPK
50%) + FYM fol lowed by 28.08cm2 in treat ment
T8 (Azotobactor–50%) + Azospirillum–50%) +
NPK (50%) while the min i mum (16.97cm2) was
re corded in treat ment T4 with rec om mended dose
of FYM. The in crease in these veg e ta tive growth
pa ram e ters may be due to in te grated nu tri ent
man age ment i.e. in or ganic, or ganic and bi o log i cal 
(Azotobacter and Azospirillum) sources of
nu tri ents. The ad di tion, biofertilizers might have
helped in N-fix a tion and its quick re lease for
plants ab sorp tion. The in crease in the plant height 
and num ber of leaves might be due to the
pro duc tion of more chlo ro phyll con tent with
in oc u la tion of ni tro gen fix ers. The other rea son
for in creased veg e ta tive growth may be due to the
pro duc tion of plant growth reg u la tors by
biofertilizers in the rhizosphere which are
ab sorbed by the roots. Better de vel op ment of root
sys tem and the pos si bly syn the sis of plant growth
hor mones like IAA, GA and cytokinins and di rect
in flu ence of biofertilizers might have caused
in creased in plant’s veg e ta tive growth pa ram e ters. 
These re sults are in con for mity to that of Yadav et
al. (9) in straw berry.  Higher num ber of leaves,
leaf length, leaf width and leaf area may be due to
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the cell di vi sion caused by cytokinins (Singh and
Singh, 5).

The max i mum (7.00) num ber of run ners/ plant 
(Ta ble 2) was re corded in the treat ment T12 -
Azotobactor (50%) + Azospirillum (50%) + NPK
(50%) + FYM which was sta tis ti cally sig nif i cant
over con trol (T1) while the min i mum (4.06) was
re corded in treat ment-T4. In creased num ber of
run ners per plant might be due to the in creased
growth of plant in the form of height, num ber of
leaves and leaf area, which ac cu mu lated more
photosynthates and thereby in creased run ners per
plant. The re sults are in con for mity with Nazir et al.
(3), Singh et al. (7) and Umar et al. (8) where they
ob served that the in te grated nu tri ent man age ment
was better than the sin gle ap pli ca tion of nu tri ents.

Ac cord ing to the veg e ta tive growth re sults
ob tained in this study, it is con cluded that the
com bined ap pli ca tion of nu tri ents from dif fer ent
sources was better than their alone ap pli ca tion.
Treat ment (T12) - Azotobactor (50%) +
Azospirillum (50%) + NPK (50%) + FYM
per formed better than other treat ments in re spect of
plant growth which was fol lowed by the treat ment
T8 (Azotobactor (50%) + Azospirillum (50%) +
NPK (50%) and thus, these com bi na tion of
treat ments are ben e fi cial for straw berry growth
un der sub trop i cal con di tions of Lucknow.
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