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Abstract

An experiment was conducted during rainy season of 2013-
14, 2014-15 and 2015-16 at Vegetable Research Station,
Kalyanpur of C.S.Azad University of Agriculture &
Technology, Kanpur. The soil of experimental field was sandy
loam with low fertility. There were seven treatments
comprised recommended dose of NPK, Azospirillum +
recommended dose of NPK, Azospirillum + 75% N +
recommended doses of P&K, Azospirillum + 50% N +
recommended doses of P&K, PSB + recommended dose of
NPK, PSB + 75% P + recommended doses of N&K and PSB
+ 50%P + recommended doses of N&K. The treatments were
evaluated i.e. growth, yield contributing characters and seed
yield of okra. The okra variety Azad Bhindi-1 was sown
with recommended agronomical practices. The highest seed
yield of okra by 15.69 q/ha was reaped from Azospirillum +
recommended dose of  NPK, fo llowed by PSB +
recommended dose of NPK (14.57 q/ha). The growth and
yield contributing characters were concordant to the seed
yield.
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Introduction

It is well known fact that bio fertilizers are the carrier-
based preparation containing beneficial micro-organisms
in viable state intended for seed or soil application. Now-
a-days they have emerged as promising component of
integrated nutrient supply system. They are complements
or supplements to chemical fertilizers because of high
nutrient turnover, exorbitant cost of fertilizers and soil
and environment protection. Bio-fertilizers are less
expensive, eco-friendly viable and sustainable and
improve crop growth, yield and quality of produce
(Bahadur and Manohar 2001). In India, okra is grown
almost in all the places throughout the year and consumed
by many of people. The major okra growing states in
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India are Andhra Pradesh/Telangana (20%), West Bengal
(15%), Bihar (14%), Orissa (11%) and rest in other
states (Godambe et al. 2016).

Okra requires heavy fertilization for its potential
production of green fingers and seeds. Indiscriminate
use of inorganic fertilizers leads to nutrients imbalance
in soil causing ill effect on soil health and soil micro-
organisms. The green fingers yield as available chemical
base, which is also effect the human health. The inorganic
base production of seed is also adversely affected by
chemical fertilizers in comparison to organic production
especially bio-fertilizers. Hence, there is need to reduce
the use of chemical fertilization in seed production and
encourage the application of bio-fertilizers to the
maximum possible levels. The bio-fertilizers play the
many role viz., fix appreciable amount of atmospheric
nitrogen in soil, enhance plant growth by production of
organic acid, growth substances, and make available the
complex phosphorus to the plant, which may cause an
appreciable reduction in consumption of inorganic
fertilizers. Keeping in view the above points, the present
study was planned and under taken.

Materials and Methods

The present study was carried out during rainy season
from 2013-14 to 2015-16 at Vegetable Research Farm,
Kalyanpur, C.S.Azad University of Agriculture and
Technology, Kanpur. The main objective was to find
out the effect of biofertilizer in the production of okra
seed with integration of NPK dose. The experimental
site was sandy loam, having pH 7.7, organic carbon
0.38%, total nitrogen 181.6 Kg/ha, available P 16.6 Kg/
ha and available K 192 Kg/ha, therefore, the fertility status
was low. The pH was determined by electrometric glass
electrode method (Piper, 1950), while organic carbon
was determined by Colorimetric method (Datta et al.
1962). Total nitrogen was analyzed by Kjeldahl’s method
as discussed by Piper (1950). The available phosphorus
and potassium were determined by Olsen’s method
(Olsen et al. 1954) and Flame photometric method (Singh
1971), respectively. The seven treatments  i .e .
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recommended dose of NPK (T1), Azospirillum +
recommended dose of NPK (T2), Azospirillum + 75%
N + recommended doses of P&K (T3), Azospirillum +
50% N + recommended doses of P&K (T4), PSB +
recommended dose of NPK (T5), PSB + 75% P +
recommended doses of N&K (T6) and PSB + 75% P +
recommended doses of N&K (T7) were tested. The okra
cultivar Azad Bhindi-1 was planted 18.07.2013,
27.07.2014 and 21.07.2015 at spacing of 45 x 45 cm.
The crop was harvested after complete maturity of
fingers. The protective irrigations were given as and
when required. The experiment was laid out in RBD
with three replications. The recorded data were
statistically analyzed with standard method as described
by Gomez and Gomez (1984).

Results and Discussion

The findings of the present study as well as relevant
discussion have been presented on mean values of three
years under following heads×

Effect on growth parameters: The mean values of
three years pertaining to germination (%) as influenced

by different treatments are given in Table-1. The perusal
of the results indicated that there was not mach variation
among tested treatments of integrated inorganic
fertilizers and bio-fertilizers. The seedling length was
found significant among treatments tried. Azospirillum
+ recommended dose of NPK were significantly superior
over control (T2) in three experimental years as well as
pooled results of three years. The similar trends was
also noted in seedling dry weight, however, insignificant
response was noted in three experimental years as well
as pooled results of three years (Table-1). The mean
value of seedling vigour index I was noted higher under
T2 treatment in comparison to other tested treatments
but the response of different treatments in seedling
vigour index II was not found significant in any
experimental year as well as pooled value of three years
(Table-2).

Effect on yield contributing characters: The seed
yield per plant was differed with each other in different
treatments (Table-3). Application of Azospirillum +
recommended dose of NPK produced maximum yield/
plant by 33.90 gm, closely followed by PSB +

Table 1: Growth parameters as influenced by different treatments.
Germination % Seedling length (cm) Seedling dry weight (g) S. 

No.  
Treatment 

  2013 2014 2015 Mean 2013 2014 2015 Mean 2013 2014 2015 Mean 
1 Recommended dose of NPK 83 81 82 82 28.25 28.30 28.30 28.28 0.20 0.19 0.18 0.19 
2 Azospirillum + 

Recommended dose of NPK  
80 78 79 79 33.40 33.38 33.73 33.50 0.23 0.22 0.23 0.23 

3 Azospirillum + 75%  N + 
Recommended dose of P&K 

82 80 80 81 31.10 31.15 31.10 31.12 0.22 0.20 0.21 0.21 

4 Azospirillum + 50% N + 
Recommended dose of P&K 

81 79 80 80 27.00 27.80 27.80 27.53 0.20 0.19 0.20 0.20 

5 PSB + Recommended doses 
of NPK 

84 82 84 83 31.72 31.75 31.85 31.77 0.21 0.20 0.20 0.20 

6 PSB + 75% P + 
Recommended doses of 
N&K 

83 81 81 82 31.18 31.24 31.35 31.26 0.22 0.20 0.20 0.21 

7 PSB + 50% P 
+Recommended dose of 
N&K 

83 81 83 82 30.00 29.98 30.00 30.00 0.20 0.19 0.19 0.19 

  CD 5% 2.16* 3.08 2.47 -  3.38* 0.46 3.24 -  0.02* NS 0.03 -  

 
Table 2: Seedling vigour index I & II under different treatments.

Seedling Vigour Index-I Seedling Vigour Index-II S. No. 
  

Treatment 
  2013 2014 2015 Mean 2013 2014 2015 Mean 

1 Recommended dose of NPK 2345.67 2292.00 2321.23 2319.63 16.61 15.38 14.76 15.58 
2 Azospirillum + Recommended 

dose of NPK  
2671.83 2603.75 2664.47 2646.77 18.41 17.17 18.16 17.91 

3 Azospirillum + 75%  N + 
Recommended dose of P&K 

2550.20 2491.98 2487.23 2509.81 18.04 16.00 16.79 16.94 

4 Azospirillum + 50% N + 
Recommended dose of P&K 

2186.73 2196.13 2224.00 2202.24 16.20 15.00 16.00 15.73 

5 PSB + Recommended doses of 
NPK 

2664.97 2603.52 2675.72 2648.23 17.64 16.40 16.79 16.94 

6 PSB + 75% P + Recommended 
doses of N&K 

2588.03 2530.43 2538.00 2552.01 18.27 16.21 16.20 16.89 

7 PSB + 50% P + Recommended 
dose of N&K 

2488.00 2428.39 2490.83 2468.94 16.61 15.39 15.75 15.92 

  CD 5% 279.11* 83.77 262.56 -  N.S. NS NS -  
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Table 3: Yield contributing characters and seed yield of okra under different treatments.
Seed Yield/ Plant (g) 100Seed weight (g) Seed Yield (q/ha) S. 

No. 
Treatment 

2013 2014 2015 Mean 2013 2014 2015 Mean 2013 2014 2015 Mean 
1 Recommended dose of NPK 28.90 29.05 29.15 29.03 5.45 5.46 5.48 5.46 12.83 12.82 12.70 12.78 
2 Azospirillum + 

Recommended dose of NPK  
33.80 33.90 34.00 33.90 6.75 6.51 6.80 6.69 15.85 15.27 15.95 15.69 

3 Azospirillum + 75%  N + 
Recommended dose of P&K 

31.10 31.25 31.30 31.22 5.90 5.93 5.85 5.89 13.87 13.88 13.80 13.85 

4 Azospirillum + 50% N + 
Recommended dose of P&K 

28.75 28.82 28.00 28.52 5.35 5.38 5.40 5.38 12.00 12.32 12.25 12.19 

5 PSB + Recommended doses 
of NPK 

33.00 33.10 33.50 33.20 6.20 6.21 6.20 6.20 14.55 14.57 14.60 14.57 

6 PSB + 75% P + 
Recommended doses of 
N&K 

32.00 32.02 31.85 31.96 6.00 5.58 6.00 5.86 14.00 14.05 14.35 14.13 

7 PSB + 50% P 
+Recommended dose of 
N&K 

30.10 30.12 30.15 30.12 5.70 5.71 5.75 5.72 13.20 13.27 13.15 13.21 

  CD 5% 2.74* 2.82 NS -  0.48** 0.57 0.57 -  2.29** 1.50 1.91 -  

 recommended dose of NPK (33.20 g/plant) and PSB +
75% P + recommended dose of N&K (31.96 g/plant).
The significantly highest test weight (6.69 g) was
weighed under Azospirillum + recommended dose of
NPK, closely followed by T5 and T6 (Table-3).

Effect on seed yield (q/ha): The highest average seed
yield of okra was obtained with Azospirillum +
recommended dose of NPK (T2) by 15.69 q/ha, but
almost atpar with PSB + recommended dose of NPK
(14.57 q/ha) and PSB + 75% P + recommended dose
of N&K (14.13 q/ha). These treatments of inorganic
fertilizers and bio-fertilizers integration was found
superior over other tested treatments. This may be due
better integration, atmospheric fixation of nitrogen,
enhance the availability of P by PSB, favorable soil
environment and increase in yield attributes. The
improvement in yield attributes could also be because
of production of growth substances like IAA and GA3
by microbial inoculants, which in turn might have
increased the availability and uptake of nutrients through
plant roots, thus higher yield was realized. Similar
observations have also been made by other workers
(Deka et al. 1996, Chatto et al. 1997. and Bahadur and
Manohar 2001). Hence, seed producers of okra may be
advocated for integration of Azospirillum with
recommended dose of NPK and PSB with recommended
dose of NPK for higher and quality production of okra
seed.

Lkkjka'k

fHk.Mh dh o’kkZdkyhu Qly esa o’kZ 2013&14] 2014&15 o 2015&16
esa lCth vuqla/kku dsUnz pUnz”ks[kj vktkn Ñf’k ,oa izkS|ksfxdh
fo”ofo|ky; dkuiqj esa ,d ijh{k.k fd;k x;kA izk;ksfxd iz{ks=
dh feV~Vh cyqbZ nkseV ,oa de moZjrk okyh FkhA dqy lkr “kksèku
mipkjksa esa laLrqr u=tu] QkLQksjl] iksVk”k] ,atksLihfjye$laLrqr
,u-ih-ds-] ,tksfLihfy;e $ 75 izfr”kr u=tu $ laLrqr QkLQksjl

,oa iksVk”k dh ek=k] ,tksfLihfy;e $ 50 izfr”kr u=tu $
laLrqr QkLQksjl o iksVk”k ih-,l-ch- $ laLrqr ,u-ih-ds-] ih-,l-
ch- $ 75 izfr”kr QkLQksjl $ laLrqr u=tu o iksVk”k dh ek=k
rFkk ih-,l-ch- $ 75 izfr”kr QkLQksjl $ laLrqr u=tu o iksVk”k
dh ek=k dk iz;ksx fd;k x;kA “kks/ku mipkjksa dk ewY;kadu òf)
mit esa ;ksxnku nsus okys ?kVdksa rFkk cht mit ds fy, fd;k
x;kA fHk.Mh dh iztkfr vktkn fHk.Mh&1 esa laLrqr Ñf’k i)fr;ksa
ls mxk;k x;kA fHk.Mh dh vf/kdre cht mit 15&69 dq-@gs-
,tksfLihfy;e $ ,u-ih-ds- Hkh laLrqr ek=k esa izkIr gqbZ rFkk blds
ckn ih-,l-ch-$,u-ih-ds- dh laLrqr ek=k ls 14-57 dq-@gs- izkIr
gqbZA òf) ,oa mit esa ;ksxnku nsus okys ?kVdksa dks lekuqikrh ik;k
x;kA
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