
American Journal of Plant Sciences, 2014, 5, 168-174 
Published Online January 2014 (http://www.scirp.org/journal/ajps) 
http://dx.doi.org/10.4236/ajps.2014.51022  

Effect of Diazotrophs and Chemical Fertilizers on 
Production and Economics of Okra (Abelmoschus 
esculentus, L.) Cultivars 

Barnali Mal1, Premananda Mahapatra1, Santanu Mohanty2 
 

1Department of Vegetable Science, College of Agriculture, Orissa University of Agriculture and Technology, Bhubaneswar, India; 
2Department of Soil Science and Agricultural Chemistry, Orissa University of Agriculture and Technology, Bhubaneswar, India. 
Email: barnalimal@yahoo.com  
 
Received November 12th, 2013; revised December 13th, 2013; accepted January 9th, 2014 
 
Copyright © 2014 Barnali Mal et al. This is an open access article distributed under the Creative Commons Attribution License, 
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited. In accor-
dance of the Creative Commons Attribution License all Copyrights © 2014 are reserved for SCIRP and the owner of the intellectual 
property Barnali Mal et al. All Copyright © 2014 are guarded by law and by SCIRP as a guardian. 

ABSTRACT 
The effect of diazotrophs and chemical fertilizers on yield attributing characters and economics of okra cultiva-
tion was evaluated. Application of highest dose of NPK @100% in combination with vermicompost (5 t ha−1) and 
biofertilizers with FYM increased the fruit yield of okra (cultivar Mahyco-10) considerably with yield varying 
between 80.00 q ha−1 to 227.13 q ha−1 and 80.49 q ha−1 to 229.62 q ha−1 during 2010 and 2011 respectively. In 
okra cv. Utkal Gaurav the fruit yield varied from 47.68 q ha−1 to 129.84 q ha−1 in 2010 and 47.27 q ha−1 to 131.35 
q ha−1 in 2011. As regards the net return, highest net profit of Rs 87,630 and Rs. 89,370 ha−1 from the okra was 
realized over an investment of Rs. 71,360 ha−1 during both the years with a benefit cost ratio of 2.23 and 2.25 
when 100% NPK integrated with vermicompost @5t ha−1 and biofertilizers with FYM applied in okra 
cv.Mahyco-10. The highest net return of Rs. 14,350 in 2010 and Rs. 15,260 in 2011 with an investment of Rs. 
63,550 each year was found in cultivar Utkal Gaurav under highest level of nutrient application. 
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1. Introduction 

Okra (Abelmoschus esculentus, L.) originated from trop-
ical and subtropical Africa and is natural to West Africa 
[1]. India is considered as the secondary centre of diver-
sity. In India, okra covers an area of 349.4 thousand hec-
tares with production of 3.66 million tons [2]. Injudicious 
and indiscriminate application of chemical fertilizers has 
created serious damages to the soil health, environment 
and is threatening the health of millions of people through- 
out the world and more importantly declining the prod-
uctivity of soil. Sustainable increase in production is po- 
ssible by adopting integrated fertilizer management which 
necessitates the use of vermicompost and biofertilizers. 

The vegetable production in India is still dominated by 
locally available genotypes. Therefore, there is a need to 
use hybrids as well as open pollinated high yielding va-

rieties for enhancing the productivity and at the same 
time it is highly essential to maintain soil fertility and 
adopt environment friendly scientific management of 
chemical fertilizers and organic resources. Thus there is a 
great scope to replace locally available genotypes with 
hybrids and open pollinated high yielding varieties with 
tolerance/resistance to important pest and diseases [3]. 
Scientific packages on the integrated use of vermicom-
post and biofertilizers along with chemical fertilizers for 
successful cultivation of hybrids and open pollinated 
high yielding varieties is lacking. The present research 
work was taken up with a view to evaluating the effect of 
integrated use of diazotrophs and chemical fertilizers on 
production and economics of okra cultivation. 

2. Materials and Methods 
Field experiments were undertaken during the summer 
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seasons of 2010 and 2011 in the Experimental Research 
farm of Orissa University of Agriculture and Technology 
(OUAT), Bhubaneswar, India. Experiments were con-
ducted to evaluate the performances of two okra varieties 
viz., F1 hybrid and open pollinated high yielding variety 
under different nutrient management practices to rec-
ommend the best suited management package. Bhuba-
neswar is located in the tropical climate zone at a latitude 
of 22˚15'N, longitude of 80˚22'E and on an altitude of 
25.5 m above the mean sea level (MSL). The place is 
characterized by warm and moist climate with hot and 
humid summer and mild winter. Seeds of both okra cv. 
Mahyco-10 (V1) and Utkal Gaurav (V2) were planted on 
February 15, 2010 and February 17, 2011 in the experi-
mental field. Plot sizes of 3 m × 3 m were laid out in 
Randomized Block Design (RBD) with three replications. 
Altogether nine fertilizer treatments including control 
were used for each variety. The detailed treatments of the 
experiment is shown in Table 1. 

2.1. Evaluation of Performance Parameters 
2.1.1. Yield and Yield Attributing Characteristics 

1) Number of fruits per plant: Numbers of marketable 
tender fruits produced from ten randomly selected plants 
of each treatment and replication were recorded and the 
mean value was finally used for further analysis.  

2) Single fruit weight: Mean weight of ten randomly 
selected fruits of each treatment and replication were 
recorded, tabulated and expressed in gram (g).  

3) Fruit yield: Weight of total quantity of harvested 
fruits per plant for each treatment and replication was 
measured and the yield per hectare was calculated and 
expressed in q ha−1. 

2.1.2. Economics of Okra Cultivation 
Cost of cultivation was calculated on the basis of pre-
vailing market prices and inputs used in cultivation of 
okra. The produce obtained from different treatments 
was converted into gross return (Rs. ha−1) by multiplying 
the produce with the whole sale market price. Net return 
from the produce was calculated by deducting the cost of 
cultivation from the gross return. The benefit cost ratio, 
which implies the return per rupee invested, was worked 
out for different treatments by dividing the gross return 
with the corresponding cost of cultivation.  

3. Results and Discussion 
3.1. Number of Fruits per Plant 
The numbers of fruits per plant for both the varieties for 
2010 are presented in Table 2. There was significant 
variation in the number of fruits per plant in both the 
varieties. During 2010 the highest numbers (18.70) of 

fruits per plant in Mahyco-10 were recorded in V1T6 fol-
lowed by V1T8 (18.35), V1T7 (18.28) and V1T9 (17.88). 
The lowest numbers of fruits (10.26) were in the control 
V1T1 where only FYM @10 t ha1 was applied. In case of 
okra cv. Utkal Gaurav, the maximum and the minimum 
numbers of fruits per plant (14.71) and (9.52) were ob-
served in V2T3 and V2T1 respectively in 2010. However 
in 2011 the highest number of fruits (18.84) was record-
ed in V1T9 followed by V1T6 (17.96) V1T7 (17.31) and 
V1T8 (17.15) in Mahyco-10 (Table 3). The lowest num-
bers of fruits (10.52) were in the control V1T1. The 
highest (14.82) and the lowest (10.63) numbers of fruits 
in Utkal Gaurav were found in V2T3 and V2T1 respec-
tively.  

In the present investigation, different treatments sig-
nificantly increased the number of fruits per plant over 
the control. This might be due to sole or integrated ap-
plication of FYM (10 t ha−1), chemical fertilizers (100% 
RDF or 75% RDF) along with vermicompost (5 t ha−1 or 
2.5 t ha−1) and biofertilizers which increased the availa-
bility and uptake of nutrients for a longer duration. Both 
vermicompost and biofertilizer might have been involved 
in the various endogenous hormonal functions in the 
plant tissues which might be responsible for enhanced 
pollen germination and pollen tube growth and ultimately 
increased the fruit set as well as increased numbers of 
fruits per plant. Similar findings of significantly higher 
number of fruits per plant by integrated application of 
chemical fertilizer, organic manures and biofertilizers 
were reported by Prabhu et al. [4] in okra. Among the 
treatments, application of 100% RDF or 75% RDF + 
vermicompost @5 t ha−1 or 2.5 t ha−1 + biofertilizer 
proved to be the best treatment for both F1 hybrid Ma-
hyco-10 as well as high yielding open pollinated Utkal 
Gaurav varieties of okra. The maximum number of fruits 
per plant was reported by Neeraja et al. [5] in okra due to 
application of organic nutrients which resulted in better 
vegetative growth with higher number of fruits per plant. 
Fatokun and Chheda [6] also observed that the increase 
in fruit yield was primarily due to an increase in the 
number of fruits per plant when the highest levels of 
phosphorus and nitrogen were applied.  

3.2. Single Fruit Weight 
From the data presented in Table 2, it can be clearly ob-
served that during 2010, the highest individual fruit weight 
(18.22 g) for Mahyco-10 was recorded in V1T6 which was 
significantly superior to the rest of the treatments. This was 
followed by V1T9 (17.86 g) and V1T8 (17.24 g). The lowest 
value (11.75 g) in the same year was recorded in V1T1. It is 
also seen from the table that for cv. Utkal Gaurav, the 
highest individual fruit weight (15.15 g) was in V2T6 fol-
lowed by V2T8 (13.25 g) in the first year while the lowest   
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Table 1. Detail of experimental treatments (variety: mahyco-10 and utkal gaurav). 

Notations Treatments 
T1 Control (FYM @10 t ha−1) 
T2 FYM (10 t ha−1) + 100 % RDF (NPK) 
T3 FYM (10 t ha−1) + 75 % RDF (NPK) 
T4 FYM (10 t ha−1) + 100 % RDF (NPK) + Bio-fertilizer (Azotobactor, Azospirillum and PSB (1:1:1) @12 kg ha−1) 
T5 FYM (10 t ha−1) + 75 % RDF (NPK) + Bio-fertilizer(Azotobactor, Azospirillum and PSB (1:1:1) @12 kg ha−1) 
T6 FYM (10 t ha−1) + 100% RDF (NPK)+ Vermicompost (5 t ha−1) + Bio-fertilizer (Azotobactor, Azospirillum and PSB (1:1:1) @12 kg ha−1) 
T7 FYM (10 t ha−1) + 75% RDF (NPK) + Vermicompost (2.5 t ha−1) + Biofertilizer (Azotobactor, Azospirillum and PSB (1:1:1) @12 kg ha−1) 
T8 FYM (10 t ha−1) + 100% RDF (NPK) + Vermicompost (2.5 t ha−1) + Biofertilizer (Azotobactor, Azospirillum and PSB (1:1:1) @12 kg ha−1) 
T9 FYM (10 t ha−1) + 75% RDF (NPK) + Vermicompost (5 t ha−1) + Biofertilizer (Azotobactor, Azospirillum and PSB (1:1:1) @12 kg ha−1) 

Diazotrophs: Nitrogen fixing bacteria; FYM: Farm yard manure; PSB: Phosphate solubilizing bacteria; NPK: Nitrogen, Phosphorus and Potassium; RDF: 
Recommended dose of fertilizer, NPK kg ha−1 (Mahyco-10: 200:100:100, Utkal Gaurav: 110:75:75).  
 

Table 2. Fruit yield and yield attributing characters of okra influenced by diazotrophs and chemical fertilizers. 

2010 

Treatments 

Mahyco-10 Utkal Gaurav 
Number  
of fruits 

Single fruit  
weight (g) 

Total fruit  
yield (q ha−1) 

Number  
of fruits 

Single fruit  
weight (g) 

Total fruit  
yield (q ha−1) 

T1 10.26 11.75 80.00 9.52 7.51 47.68 
T2 17.34 14.83 171.37 13.88 9.89 91.53 
T3 17.59 14.24 167.00 14.71 9.20 90.23 
T4 17.22 15.86 182.06 12.56 11.00 92.03 
T5 17.60 15.22 178.63 13.25 10.36 91.55 
T6 18.70 18.22 227.13 12.87 15.15 129.84 
T7 18.28 16.56 201.75 12.99 12.13 105.03 
T8 18.35 17.24 210.84 12.53 13.25 110.65 
T9 17.88 17.86 212.82 13.79 12.95 118.94 

SEM 0.20 0.19 1.24 0.17 0.18 0.24 
CD(0.05) 0.60 0.56 3.72 0.52 0.52 0.73 

 
fruit weight (7.51 g) recorded was in V2T1. 

However, in the second year of experiment it could be 
observed (Table 3) that for Mahyco-10 the highest value 
(19.18 g) was recorded in V1T6 which was significantly su-
perior to rest of the treatments followed by V1T8 (18.52 g), 
V1T7 (17.82 g) and V1T9 (17.09 g). The lowest individual 
fruit weight (11.48 g) was found in V1T1. In the second 
year the highest value (15.49 g) for variety V2 was rec-
orded in V2T6 which was significantly superior as com-
pared to rest of the treatments followed by V2T8 (14.80 
g). The minimum fruit weight was recorded in the con-
trol V2T1 (6.67g) which was significantly inferior to rest 
of the treatments. 

Single fruit weight is the direct and positive contribu-
tory factor to yield per plant in okra. The better efficacy 
of the combined use of fertilizer sources over both sole 
application of inorganic fertilizers and the control might 
be due to availability and uptake of more plant nutrients 
resulting in luxuriant vegetative growth with more leaf 
area. This increased photosynthetic area and transloca-
tion of photosynthates in plants, subsequently accelerated 
the formation of more number of large sized fruits with 

more number of seeds per fruits resulting in increase in 
fruit weight. Similar results for okra were also reported 
by Pandey et al. [7] Naik and Srinivas [8] and Ahmed 
and Tanki [9]. 

The favorable C:N ratio and appreciably higher con-
tents of all the macro and micro nutrients and their ready 
availability for a longer period due to slow releases could 
be the possible reasons for spectacular influence on the 
fruit weight in okra. Similarly, the better efficacy of ver-
micompost @ 2.5 t ha-1 along with 50% RDF and seed 
inoculation, as evident in the studies, might be due to 
accumulation of mobile substances in earthworm casts 
[10,11], and increase in available N and P in okra [12]. 
Birbal et al. [13] found that application of nitrogen at the 
rate of 100 kg ha-1 significantly improved the weight of 
individual fruit over control. Increasing levels of K (maxi- 
mum @100 kg ha-1) significantly increased the single 
fruit weight in okra [14]. 

3.3. Yield 
The highest yields (227.13 q ha−1) in Mahyco-10 and  
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Table 3. Fruit yield and yield attributing characters of okra influenced by diazotrophs and chemical fertilizers. 

2011 
Treatments 

Mahyco-10 Utkal Gaurav 
Number of 

fruits 
Single fruit/ 
weight (g) 

Total fruit  
yield (q ha-1) 

Number  
of fruits 

Single fruit  
weight (g) 

Total fruit  
yield (q ha-1) 

T1 10.52 11.48 80.49 10.63 6.67 47.27 
T2 16.55 15.83 174.54 14.11 9.84 92.55 
T3 16.74 15.26 170.28 14.82 9.16 90.43 
T4 17.05 16.29 185.10 11.94 11.87 94.45 
T5 16.11 16.83 180.77 12.64 11.10 93.56 
T6 17.96 19.18 229.62 12.72 15.49 131.35 
T7 17.31 17.82 205.60 12.36 13.22 108.81 
T8 17.15 18.52 211.65 12.95 14.80 127.72 
T9 18.84 17.09 214.60 12.97 13.90 120.15 

SEm± 0.18 0.15 0.82 0.24 0.19 0.62 
CD(0.05) 0.54 0.45 2.47 0.71 0.56 1.85 

 
129.84 q ha−1 in Utkal Gaurav were recorded in 2010 
(Table 2). The lowest yields (80.00 q ha−1 and 47.68 q 
ha−1) were recorded in both the varieties in control in the 
first year of investigation. In 2011, the highest yields 
(229.62 q ha−1 and 131.35 q ha−1) were recorded in Ma-
hyco-10 and Utkal Gaurav respectively with integrated 
application of FYM (10 t ha−1), 100% NPK, vermicom-
post (5 t ha−1) along with biofertilizers (12 kg ha−1) as 
presented in Table 3. 

There were significant differences observed in the 
yield due to combined application of organic and inor-
ganic fertilizers as compared to sole application of NPK 
(100% or 75%) with FYM and in control (FYM @10 t 
ha−1). Dahama [15] reported that the favourable C/N ratio 
and optimal level of nutrients available for longer period 
due to slow release might be the possible reasons to in-
fluence fruit yield of okra. Edward and Daniel [16] re-
ported that the increase in vegetative growth, yield and 
yield attributing characters were mainly due to transloca-
tion of nutrients and assimilation of photosynthetic activ-
ities during the crop growth stage. The activity of Azos-
pirillum in promoting fruit yield was more pronounced, 
when it was enriched with decomposed organic manures. 
Similar reports of increased yield in okra were observed 
due to inoculation with Azospirillum by Parvatham and 
Vijayan [17] as well as by Subbiah [18].  

Inoculation of PSB secretes both organic and inorganic 
acids such as citric acid, formic acid, acetic acid etc., 
which solubilize the insoluble form of phosphorus to 
soluble form and make available to plants [19]. Increased 
growth and yield in okra due to inoculation of PSB have 
been reported by Anandan [20] and Prabhu et al. [4]. 
Combined effects of Azospirillum and PSB in increased 
yield of okra were reported by Gaur [21] and Poi [22]. 
Similar findings of increased yield due to combined ef-
fects of inorganic fertilizers, biofertilizers with FYM 

were reported by Patil et al. [23], Prabhu et al. [4] and 
Shanthi and Vijayakumari [24] in okra. The importance 
of phosphorus on okra yield was reported by several sci-
entists (Naik and Srinivas, [25] Chattopadhyay and Sa-
hana, [26] El-Shaikh, [27] and Omotoso and Shittu,[28]). 
Use of biofertilizers can replace the application of 75% 
of the recommended dose of nitrogen and phosphorus 
chemical fertilizers [29,27]. It is evident from the ex-
periment that the enhancement in plant growth attributes 
by the application of FYM, NPK 100% plus vermicom-
post @5 t ha−1 and the inoculation with bio-fertilizers 
reflected on the total pod yield. 

3.4. Economics of Okra Cultivation 
There is a great variation in economics of okra culti-
vation due to application of different levels of chemi-
cal fertilizers and vermicompost along with bioferti-
lizers and FYM was observed and presented in Table 4 
(Mahyco-10) and Table 5 (Utkal Gaurav). 

3.4.1. Variety: Mahyco-10 
The total cost of cultivation in okra cv. Mahyco-10 varied 
between Rs. 46,970 to Rs. 71,360 ha−1 under different treat-
ments in 2010 and 2011. Combined use of FYM, 100% 
NPK as inorganic fertilizers with vermicompost as organic 
sources and bio-inoculants in 2010 recorded the highest 
gross return (Rs. 158,990 ha−1) while the lowest gross return 
(Rs. 56,000 ha−1) was obtained where only FYM (10 t 
ha−1) was applied. In 2011 the respective gross returns 
were Rs. 160,730 ha−1 and Rs. 56,340 ha−1. 

The highest net returns (Rs. 87,630 ha−1 and Rs. 
89,370 ha−1) was obtained with the conjunctive use of 
FYM (10 t ha−1), inorganic fertilizer (100% NPK as 
chemical fertilizers) and organic manure (vermicompost) 
along with bio-inoculants which was however, compara-
ble with rest of the nutrients. However, the lowest net  
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Table 4. Economics of okra cultivation (Variety: Mahyco-10) as influenced by diazotrophs and chemical fertilizers. 

Treatments 
Total Expenditure 

(000` Rs/ha) 
Gross Return 
(000` Rs/ha) 

Net Return 
(000` Rs/ha) Benefit Cost Ratio 

2010 2011 Mean 2010 2011 Mean 2010 2011 Mean 2010 2011 Mean 
T1 46.97 46.97 46.97 56.00 56.34 56.17 9.03 9.37 9.20 1.19 1.20 1.20 
T2 56.15 56.15 56.15 119.96 122.18 121.07 63.81 66.03 64.92 2.14 2.18 2.16 
T3 56.15 56.15 56.15 116.90 119.20 118.05 60.75 63.05 61.90 2.08 2.12 2.10 
T4 56.36 56.36 56.36 127.44 129.57 128.51 71.08 73.21 72.15 2.26 2.30 2.28 
T5 56.36 56.36 56.36 125.04 126.54 125.79 68.68 70.18 69.43 2.22 2.25 2.23 
T6 71.36 71.36 71.36 158.99 160.73 159.86 87.63 89.37 88.50 2.23 2.25 2.24 
T7 63.86 63.86 63.86 141.23 143.92 142.57 77.37 80.06 78.71 2.21 2.25 2.23 
T8 63.86 63.86 63.86 147.59 148.16 147.87 83.73 84.30 84.01 2.31 2.32 2.32 
T9 71.36 71.36 71.36 148.97 150.22 149.60 77.61 78.86 78.24 2.09 2.11 2.10 

 
Table 5. Economics of okra cultivation (Variety: Utkal Gaurav) as influenced by diazotrophs and chemical fertilizers. 

Treatments 
 

Total Expenditure 
(000` Rs/ha) 

Gross Return 
(000` Rs/ha) 

Net Return 
(000` Rs/ha) Benefit Cost Ratio 

2010 2011 Mean 2010 2011 Mean 2010 2011 Mean 2010 2011 Mean 
T1 23.95 23.95 23.95 28.61 28.36 28.49 4.66 4.41 4.54 1.19 1.18 1.19 
T2 48.34 48.34 48.34 54.92 55.53 55.22 6.58 7.19 6.88 1.14 1.15 1.14 
T3 48.34 48.34 48.34 54.14 54.26 54.20 5.80 5.92 5.86 1.12 1.12 1.12 
T4 48.55 48.55 48.55 55.22 56.67 55.94 6.67 8.12 7.39 1.14 1.17 1.15 
T5 48.55 48.55 48.55 54.93 56.14 55.53 6.38 7.59 6.98 1.13 1.16 1.14 
T6 63.55 63.55 63.55 77.90 78.81 78.36 14.35 15.26 14.81 1.23 1.24 1.23 
T7 56.05 56.05 56.05 63.12 65.29 64.20 7.07 9.24 8.15 1.13 1.16 1.15 
T8 56.05 56.05 56.05 66.39 67.63 67.01 10.34 11.58 10.96 1.18 1.21 1.20 
T9 62.00 62.00 62.00 71.36 72.09 71.73 9.36 10.09 9.73 1.15 1.16 1.16 

 
returns of Rs. 9370 ha−1 and Rs. 9200 ha−1 were obtained 
in 2010 and 2011 respectively when only FYM@10 t 
ha−1 (control) were applied. Maximum benefit cost ratio 
(2.31 and 2.32) was obtained by combined application of 
FYM (10 t ha−1), 100% NPK with vermicompost @2.5 t 
ha−1 along with biofertilizers in 2010 and 2011 respec-
tively. 

3.4.2. Variety: Utkal Gaurav 
The maximum cost of cultivation (Rs 63,550 ha−1) was 
observed in V2T6. The maximum cost was incurred 
when FYM(10 t ha−1), 100% recommended dose of 
chemical fertilizers, vermicompost @5 t ha−1 along 
with biofertilizers and FYM were applied. However, 
the least cost (Rs 23,950) was incurred where only 
FYM @ 10 t ha−1 was applied. Combined use of FYM, 
100% NPK of as inorganic fertilizers with vermicompost as 
organic sources and bio-inoculants recorded the highest 
gross return (Rs 77,900 ha−1 and Rs 78,810 ha−1) while the 
lowest gross return (Rs 28,610 ha−1 and Rs 28,360 ha−1) was 
obtained in control where only FYM @ 10 t ha−1 was applied. 

The highest net return (Rs 14,350 ha−1 and Rs 15,260 
ha−1) was obtained in V2T6 with conjunctive use of 

FYM, inorganic fertilizer (100% NPK as chemical ferti-
lizers) and organic manure (vermicompost) along with 
bio-inoculants. This is significantly superior to the net 
return (Rs 7190 ha−1 and Rs 6880 ha−1) obtained with 
the sole application of 100% RDF with FYM. The low-
est net returns of Rs 4410 ha−1 and Rs 4540 ha−1 were 
obtained in 2010 and 2011 respectively in control. The 
maximum benefit cost ratio (1.23 and 1.24) was noticed 
in 2010 and 2011 respectively by applying FYM, 100% 
NPK as chemical fertilizers along with vermicompost 
@5 t ha−1and biofertilizers  followed by V2T8 (1.18 
and 1.21).The lowest benefit cost ratio (1.12) was in 
V2T3. The benefit cost ratio indicate that the crop re-
ceiving the highest fertilizer doses which includes ver-
micompost and biofertilizers is the best nutrient man-
agement practices where the farmers/growers can earn 
Rs 1.23 and Rs 1.24 per rupee of investment followed 
by other treatments tried in this experiment in both the 
years. 

There is a variation in cost of cultivation among treatments 
and variety due to application of varying rate of fertilizers and 
manures and the variation in seed cost of hybrid and open 
pollinated high yielding varieties. The higher gross return is 
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owing to higher total green fruit yield. The higher net re-
turns and benefit cost ratio of hybrids clearly indicate the 
better economic viability of hybrids over open pollinated 
varieties under similar agro climatic conditions. With 
regard to impact of INM practices on economic feasibil-
ity, the present findings indicate significantly higher 
gross returns in okra variety Mahyco-10 (Rs 158,990 and 
Rs 160,730 ha−1) among all the integrated treatments as 
compared to control and the sole application of chemical 
fertilizers with FYM.Similarly in Utkal Gaurav variety 
the highest gross return (Rs 77,900 ha−1 and Rs 78,810 
ha−1) was obtained with higher nutrient management.  

Application of FYM, 100% RDF with vermicompost 
along with inoculation of bio-fertilizer recorded signifi-
cantly higher yield which is responsible for higher eco-
nomic return. With respect to B:C ratio, in Mahyco-10 
the studies revealed significantly higher values by appli-
cation of higher dose of fertilizers as compared to the 
other treatments evaluated. This is obviously due to sig-
nificantly higher total fruit yield with higher levels of 
organic manures. Similar results of higher benefit cost 
ratio by adoption of INM practices were also observed by 
Patil et al. [30] in okra.  
 

4. Conclusion 
In the changing scenario, an increasing number of far-
mers or vegetable growers are switching over to culti-
vation of hybrids in India. These hybrid varieties need 
relatively higher quantum of plant nutrients for exhi-
biting their genetic potential for producing more yields. 
Investigations carried out for two years on the integrated 
use of fertilizers on okra have revealed that the cultivar 
“Mahyco-10 and Utkal Gaurav” could be profitably grown 
under Bhubaneswar agro-climatic condition with the ap- 
plication of 100% of recommended dose of NPK i.e., 
200:100:100 kg ha−1 for Mahyco-10 and 110:75:75 kg 
ha−1 for Utkal Gaurav along with vermicompost (5 t ha−1), 
biofertilizers (12 kg ha−1) and FYM (10 t ha−1). It can be 
concluded that the combined application of bio-inocu- 
lants with organic manures and inorganic fertilizers en-
hanced the yield and yield attributing characters and re-
ceived higher net return as compared to the sole applica-
tion of inorganic fertilizers (100% RDF or 75% RDF) 
and control (FYM @10 t ha−1) as well. 
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