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Introduction 
 

Okra (Abelmoschus esculentus Monech) 

known as Bhindi or lady's finger or gumboo, 

okra belongs to the family malvaceae having 

chromosome no. 2n=130. There are 38 

species under the genus Abelmoschus and is a 

warm season vegetable grown in the tropical 

and subtropical countries of the world. The 

origin of okra is somewhere in African 

continent. It is one of the most popular 

because of its easy cultivation quick growing 

habit short duration dependable yield and its 

adaptability to various conditions for its 

tender green pods used as vegetables though 

sometimes canned and dehydrated. 

 

The edible part of Okra is capsule, dehiscent, 

elongated, straight or curved which is up to 

10-30 centimeters long per 1-4 centimeters 

wide, green yellow or green sometimes purple 

or white. It is used as an ingredient in soups, 

stews and various creole dishes. The dried 

seeds roasted and ground are used as coffee 
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Use of biocontrol agent to increase the growth of crop has been an alternative source to 

meet the demand of growing population. Plant growth promoting rhizobacteria (PGPR) are 

the soil bacteria inhabiting around/on the root surface and are directly or indirectly 

involved in promoting plant growth and development via production and secretion of 

various regulatory chemicals in the locality of rhizosphere. These bacteria competitively 

colonize the roots of plants and can act as biofertilizers and/or antagonist (biopesticides) or 

simultaneously both. These characteristics have highlighted the use of efficient 

microorganisms to improve plant growth and manage soil and plant health with the aim to 

achieve sustainability in agriculture, which amalgamates environmental health, economic 

feasibility and social equity ensuring long-term productivity of natural resources and 

improved livelihood. An experiment was conducted to study the effect of biocontrol agents 

on okra for the selection of putative strain at the Department of Seed Science & 

Technology, Chauras campus, H.N.B Garhwal University, Srinagar (Garhwal), 

Uttrakhand, India. Selection of putative strain among five bio control agents i.e., Bacillus 

218 and Pseudomonas Y-19., FP-37., FP-11., S-90., were examined. Results revealed that 

there was significant effect of all inoculants on growth of okra. Best results were observed 

in seeds treated with bio agents Bacillus 218, Pseudomonas FP37 and S-90. This study 

indicates that PGPR enhance plant growth without use of any chemicals. 
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additive or substitute. Okra leaves, buds, 

flowers, can be eaten cooked, boiled, steamed 

and curryes. Seeds contain up to 22% edible 

oil, so they can be used for extracting oil. 

Greenish-yellow edible okra has pleasant taste 

and it is high in unsaturated fats such as 

linoleic acid. Okra is also well known for its 

medicinal properties. 

 

Common Okra growing problems are seeds 

do not germinate if soil is not warm enough 

with temperature at least 70° F. Too cool and 

dry temperature lead to drop of flowers and 

bud before pods set. Pollination will be poor 

if temperature rise above 90° F or drop below 

55° F. Plants stunted leaves yellow and curl 

and become deformed due to fungal disease 

that favors warm soil prevalent in humid 

region. According to Indian Horticulture 

Database-2011 there is a slight increase in 

area and production from 2006-07 to 2010-11. 

The area has increased from 396.0 thousand 

ha to 498.0 thousand ha and the production 

has increased from 4070.0 thousand tons to 

5784.0 thousand tons. 

 

These effects can be reduced to some extent 

by using biological control agent. Plant 

growth promoting rhizobacteria facilitate the 

plant growth directly by either assisting in 

resource acquisition (nitrogen, phosphorus 

and essential minerals) or modulating plant 

hormone levels, or directly by decreasing the 

inhibitory effects of various pathogens on 

plant growth and development in the forms of 

bio control agents. Various studies have 

documented the increased health and 

productivity of different plant species by the 

application of plant growth promoting 

rhizobacteria under both normal and stressed 

conditions (Ahemad and Kibret 2014). 

 

These characteristics have highlighted the use 

of efficient microorganisms to improve plant 

growth and manage soil and plant health with 

the aim to achieve sustainability in 

agriculture, which amalgamates 

environmental health, economic feasibility 

and social equity ensuring long-term 

productivity of natural resources and 

improved livelihood. 

 

Pseudomonas and Bacillus are the well 

known for their plant growth promotional 

activity. These soil borne bacteria are 

emerging as an important tool because of their 

catabolic activity, root colonizing ability, 

Capacity to produce a wide range of enzyme 

and metabolites that help the plant to 

withstand under various biotic and abiotic 

conditions. 

 

Materials and Methods 

 

Okra (Abelmoschus esculentus Monech) 

known as Bhindi or lady's finger or gumboo, 

okra belongs to the family malvaceae having 

chromosome no. 2n=130. There are 38 

species under the genus Abelmoschus and is a 

warm season vegetable grown in the tropical 

and subtropical countries of the world. The 

origin of okra is somewhere in African 

continent. It is one of the most popular 

because of its easy cultivation quick growing 

habit short duration dependable yield and its 

adaptability to various conditions for its 

tender green pods used as vegetables though 

sometimes canned and dehydrated. 

 

The edible part of Okra is capsule, dehiscent, 

elongated, straight or curved which is up to 

10-30 centimeters long per 1-4 centimeters 

wide, green yellow or green sometimes purple 

or white. It is used as an ingredient in soups, 

stews and various creole dishes. The dried 

seeds roasted and ground are used as coffee 

additive or substitute. Okra leaves, buds, 

flowers, can be eaten cooked, boiled, steamed 

and curryes. Seeds contain up to 22% edible 

oil, so they can be used for extracting oil. 

Greenish-yellow edible okra has pleasant taste 

and it is high in unsaturated fats such as 
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linoleic acid. Okra is also well known for its 

medicinal properties. 

 

Common Okra growing problems are seeds 

do not germinate if soil is not warm enough 

with temperature at least 70° F. Too cool and 

dry temperature lead to drop of flowers and 

bud before pods set. Pollination will be poor 

if temperature rise above 90° F or drop below 

55° F. Plants stunted leaves yellow and curl 

and become deformed due to fungal disease 

that favors warm soil prevalent in humid 

region. According to Indian Horticulture 

Database-2011 there is a slight increase in 

area and production from 2006-07 to 2010-11. 

The area has increased from 396.0 thousand 

ha to 498.0 thousand ha and the production 

has increased from 4070.0 thousand tons to 

5784.0 thousand tons. 

 

These effects can be reduced to some extent 

by using biological control agent. Plant 

growth promoting rhizobacteria facilitate the 

plant growth directly by either assisting in 

resource acquisition (nitrogen, phosphorus 

and essential minerals) or modulating plant 

hormone levels, or directly by decreasing the 

inhibitory effects of various pathogens on 

plant growth and development in the forms of 

bio control agents. Various studies have 

documented the increased health and 

productivity of different plant species by the 

application of plant growth promoting 

rhizobacteria under both normal and stressed 

conditions (Ahemad and Kibret 2014). 

 

These characteristics have highlighted the use 

of efficient microorganisms to improve plant 

growth and manage soil and plant health with 

the aim to achieve sustainability in 

agriculture, which amalgamates 

environmental health, economic feasibility 

and social equity ensuring long-term 

productivity of natural resources and 

improved livelihood. 

 

Pseudomonas and Bacillus are the well 

known for their plant growth promotional 

activity. These soil borne bacteria are 

emerging as an important tool because of their 

catabolic activity, root colonizing ability, 

Capacity to produce a wide range of enzyme 

and metabolites that help the plant to 

withstand under various biotic and abiotic 

conditions. 
 

Results and Discussion 
 

In the presented study we found that 

Bioagents Pseudomonas and its strains and 

Bacillus increases the growth of okra. To 

increase the growth of okra seeds we used 

different seed treatments of bioagents 

(Pseudomonas, Bacillus) at 12gm/Kg. Effects 

of different bioagents are shown below 

(Figure 1). 
 

The following results were observed for 

different parameters of okra seeds: 
 

Speed of germination 
 

Highest speed of germination was recorded in 

T1 (6.55) followed by T5 (5.57) Lowest speed 

of germination was recorded in T4 (3.66). 
 

Germination percentage 
 

 Highest germination percentage was recorded 

in T1and T4 (66) and Lowest germination 

percentage was recorded in T2 and T3 (50). 
 

Root length  
 

Highest root length was recorded in T5(2.88) 

followed by T4 (2.28) and Lowest root length 

was recorded in T2 (1.37) (Table 1). 
 

Shoot length 
 

Highest shoot length was recorded in T5 

(3.70) followed by T1 (3.53) and Lowest 

shoot length was recorded in T2 (2.56). 
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Table.1 Standardization of different strain according to their effect on morphological growth of 

okra. Finally three strains Bacillus-218, Pseudomonas strain FP37 and S90 selected on the basis 

of their performance 

 

Treatment Speed of 

germination 

Germination

% 

Root 

length 

(cm) 

Shoot 

length 

(cm) 

Seedling 

length 

(cm) 

Seedling 

vigour 

index 1 

T1 6.55** 66.00** 1.93** 3.53** 5.43** 362.32** 

T2 5.34** 50.00** 1.37** 2.56** 5.53** 291.60** 

T3 5.03** 50.00** 1.97** 2.72** 3.88** 197.24** 

T4 3.66** 66.00** 2.28** 3.21** 5.49** 361.40** 

T5 5.57** 64.00** 2.88** 3.70** 6.72** 430.08** 

CD at 1% 1.73** 13.61** 0.39** 2.29** 3.20** 239.54** 

CD at 5% 1.19* 9.37* 0.27* 1.58* 2.20* 164.85* 

 

Fig.1 Effects of different bioagents on growth of okra seedlings 

*Bioagents with their performance on Towel paper are Bacillus-218 (T1), Pseudomonas-  Y19 

(T2), Pseudomonas-FP37 (T3), Pseudomonas-FP11 (T4) and Pseudomonas-S90 (T5) 

respectively 

 

                                    
                                       T1                                        T2                                         T3 

 

             
T4                                             T5                                
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Figure.2 Figurative representation of different parameters of the five bioagents 

 

 
 

Figure.3 Germination percent and vigour index of the five bioagents 

 

 
 

Seedling length  

 

Highest seedling length was recorded in T5 

(6.72) followed by T2 (5.53) and Lowest 

seedling length was recorded in T3 (3.88) 

(Fig. 2). 

 

Seedling vigour index 1  
 

Highest seedling vigour index 1 was recorded 

in T5 (430.08) followed by T1 (362.32) and 

Lowest was observed in T3 (197.24) (Fig. 3). 

 

From the above research it can be concluded 

that among bio agents Bacillus-218, and 

Pseudomonas Y-19., FP-37., FP-11., S-90., 

three bio agents namely Bacillus-218, 

Pseudomonas FP-37 and S-90 show better 

result among all five bio control agents and 

enhance growth and other parameters such as 
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Root Length, Shoot Length, Seedling vigour, 

Germination Percent, Speed of germination 

etc. Hence, these three bio agents with their 

strains i.e., Bacillus-218, Pseudomonas FP-37 

and S-90 can be further used to increase yield 

and get high productivity.  
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