
 

 

INFLUENCE OF LIQUID BIOFERTILIZERS ON GROWTH AND YIELD OF 
SESAME (Sesamum indicum L.) 

 

 

Abstract 

 

Afield experiment was conducted at S.V. Agricultural College Farm, Tirupati during 

summer, 2024to study the influence of liquid bio fertilizers and differentlevels of fertilizers 

on growth and yield of sesame.  Results revealed that the application of 100 % RDF + seed 

treatment + soil application of liquid bio fertilizers (Azospirillum, PSB and KSB)reported 

higher plant height( 99 cm), leaf area index(1.72),  dry matter accumulation (3341 kg ha-1), 

seed (945 kg ha-1) and stalk (1890 kg ha-1) yield as compared to other treatments. The grain 

yield of sesame with100 % RDF + seed treatment + soil application of liquid bio fertilizers 

(Azospirillum, PSB and KSB) was enhanced by 26.5% and 24.3% when compared to the 100 

% RDF alone. The lowest seed yield (380 kg ha-1) and stalk yield (830 kg ha-1) was registered 

with absolute control. 
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Introduction 

Chemical fertilizers have been employed exponentially more often in recent years in 
an effort to boost crop productivity. This has led to land degradation and reduced crop 
productivity over the years. To overcome these problems biofertilizers are used as alternate 
source of nutrients. Sesame (Sesamum indicum L.) is one of the oldest and most important 
oilseed crop. Today, India has achieved self-sufficiency in cereal food production but still 
vegetable oil needs to reach at the stage of self-sufficiency. In India, sesame was cultivated in 
an area of 15.23 Lakh hectares with a production of 8.02 Lakh tonnes and productivity of 527 
kg ha-1(www.indiastat.com).The productivity of sesame is very low compared to the 
potential yield owing to lack of suitable crop management practices. The potential yield of 
any crop could be realized only when backed up with good agronomic management practices. 
Among the different agronomic management practices, nutrient management is crucial in 
sesame cultivation as it directly impacts the plants growth and yield. Being an exhaustive 
crop, sesame requires lot of chemical fertilizers or organic manures such as compost. While 
the use of organic manures is limited by the huge quantities needed to meet crop nutritional 
needs in view of its low nutrient content, the use of chemical fertilizers is limited by residual 
effects, cost and scarcity. Thus, supplementary application of biofertilizers either through 
seed treatment or soil application is frequently recommended for improving soil productivity, 
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biological, physical and chemical properties of soil and to get agricultural products with good 
quality which are free of pollutants. 

Material and methods 

A field experiment was conducted during January to April, 2024 at Tirupati (13.5°N 
and79.5°E) where the average rainfall is 16 mm, distributed mainly in January. The soil 
was sandy loam in texture,neutralinsoilreaction,lowinorganiccarbon 
(0.25)andavailablenitrogen (187), medium in available potassium (27.3) and available 
phosphorus.The present experiment was laid out in a randomized block design with eight 
treatments and replicated thrice. The treatments consisted of absolute control (T1), 100% RDF 
(T2), 100 % RDF + seed treatment with liquid biofertilizers (T3), 100 % RDF + soil 
application of liquid biofertilizers (T4), 100 % RDF + seed treatment + soil application of 
liquid biofertilizers (T5), 75 % RDF + seed treatment with liquid biofertilizers(T6), 75 % 
RDF + soil application of liquid biofertilizers (T7), 75 % RDF + seed treatment + soil 
application of liquid biofertilizers (T8). The variety YLM-66 (Sarada) was sown on 10-01-
2024 and recommended dose of the fertilizer applied was 50-25-25 N-P2O5-K2O kg ha-1.  

 

Application of LBFC (Liquid Biofertilizer Consortium) 

Liquid biofertilizers can be applied to crop by seedtreatment and soil application withFYM. 

Seed Treatment 

For 1 kg of the sesame seeds, 10 ml of liquidbiofertilizer consortium (LBFC) was mixed 
withequivalent quantity 10 per cent jaggery solution andcoated the mixture uniformly on the 
seed and exposedfor drying in shade for 10 minutes before sowing(Khandare et al., 2020). 

Soil Application 

Liquid biofertilizers consortium of 1250 ml ha-1 was usedfor soil application. The liquid 
consortium was dilutedwith 25 liters of water and then mixed with 500 kg ofpowdered farm 
yard manure then incubated overnight.This incubated FYM was applied to field directly at 
the rateof half kg of treated FYM per treatment (Trimurtuluand Rao, 2014). 

Statistical analysis 

The data recorded for different characteristics weresubjected to statistical analysis by 
adopting the methodof analysis of variance (ANOVA) as described byGomez and Gomez 
(1984). The significance ofcomparison was tested. The significant differencevalues were 
computed for 5 per cent probability oferror. Wherever the variance ratio (F value) was 
foundsignificant, critical difference (CD) values werecomputed for the comparison among the 
treatmentmeans. 

 

RESULTS AND DISCUSSION 
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Effect of Liquid Biofertilizers on Growth Parameters at Different Intervals of Crop 
Growth in sesame  

Liquid biofertilizers application significantly influencedthe plant height of sesame at 
different intervalsof crop period and it is presented in Table 1. At 20,40,60 DAS and at 
harvest, application of 100 % RDF + seed treatment + soil application of liquid biofertilizers 
recorded higher plant height of sesame as compared to the other treatments tried. This might 
be due to the synergistic relation between liquid biofertilizers (both seed and soil application) 
and inorganic fertilizers that triggered to produce elevated plant stature. Administration of 
liquid biofertilizers through seed treatment and soil application along with the inorganic 
fertilizers might have produced the growth promoting substances which speed up the cell 
division and cell elongation resulting in taller plants. The lowest plant height was recorded 
with absolute control (T1) where no fertilizers were applied. Similar results were obtained by 
Lakhran et al.(2015) and Ghosh et al. (2013). 

The highest values of leaf area index ofsesame were recorded with application of 100 
% RDF + seed treatment + soil application of liquid biofertilizers(T5) at 20,40, 60 DAS and at 
harvest. While the minimum leaf area index was associated with control (T1)which might be 
due to the better availability of nutrients with the combined application of chemical and 
liquid biofertilizers viz., Azospirillum, PSB and KSB resulting in higher photosynthesis and 
more leaf formation, there by higher leaf surface area and higher LAI. These results are in 
conformity with the findings of Nayek et al. (2014), Sahoo et al. (2010). 

Application of 100 % RDF + seed treatment + soil application of liquid 
biofertilizers(T5)registered higher drymatter production at all the intervals of sampling.The 
lowest dry matter was recorded with absolute control(T1).This might be due to the enhanced 
nutrient availability which might have enriched the soil and provided the judicious amount of 
nutrients for various metabolic processes resulting in higher vegetative growth. The elevated 
stature of sesame might not only be attributed to the increased availability through liquid 
biofertilizers viz., Azospirillum which fixes atmospheric nitrogen, PSB and KSB which 
increases the solubility of native phosphorus and potassium, respectively in the rhizosphere 
but also to the production of growth hormones viz., IAA, GA and cytokinin by these liquid 
biofertilizers. Enhanced dry matter accrual with the application of biofertilizers, as evidenced 
in this investigation corroborates with the findings of Patel et al. (2023), Samant (2020) and 
Sattar and Gaur (1987). 

Table 1.  Plant height (cm) of sesame as influenced by different levels of fertilizers and  

liquid biofertilizers  

 

Treatments 20 
DAS 

40 
DAS 

60 
DAS 

At 
harvest 

T1  :  Absolute control  9.0 35.9 63 68 

T2  : 100% RDF  12.0 46.9 80 85 



 

 

T3  : 100% RDF  + Seed treatment with liquid  
biofertilizers 12.2 47.8 82 89 

T4  : 100%  RDF  + Soil application of liquid  
biofertilizers  12.5 49.8 83 90 

T5  : 100%  RDF  + Seed treatment +  
Soilapplication of liquid biofertilizers 12.7 55.3 90 1890 kg 

ha-1 

T6  : 75 % RDF +   Seed treatment with liquid  
biofertilizers 11.1 38.5 67 76 

T7  : 75 %  RDF + Soil application of liquid  
biofertilizers 11.3 39.4 69 73 

T8  : 75 %  RDF + Seed treatment + Soil application  
of liquid biofertilizers 11.5 44.3 76 81 

SEm± 0.55 1.09 1.6 2.3 

CD (P=0.05) 1.7 3.3 5 7 
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Table 2. Leaf area index of sesame as influenced by different levels of fertilizers and 

liquid  

biofertilizers  

Treatments 20 
DAS 

40 
DAS 

60 
DAS 

At 
harvest 

T1  :  Absolute control  0.10 0.53 1.58 0.78 

T2  : 100% RDF  0.25 1.35 2.41 1.42 

T3  : 100% RDF  + Seed treatment with liquid  
biofertilizers 0.26 1.40 2.55 1.51 

T4  : 100%  RDF  + Soil application of liquid  
biofertilizers  0.27 1.46 2.60 1.56 

T5  : 100%  RDF  + Seed treatment + Soil application of  
liquid biofertilizers 0.28 1.61 2.83 1.72 

T6  : 75 % RDF +   Seed treatment with liquid  
biofertilizers 0.22 1.14 2.04 1.16 

T7  : 75 %  RDF + Soil application of liquid  
biofertilizers 0.23 1.18 2.09 1.19 

T8  : 75 %  RDF + Seed treatment + Soil application of  
liquid biofertilizers 0.24 1.31 2.32 1.35 

SEm± 0.024 0.041 0.069 0.049 

CD (P=0.05) 0.07 0.12 0.21 0.15 
 

 

 

 

 

 

 

 

 

 

 

 



 

 

Table 3.  Dry matter production (kg ha-1) of sesame as influenced by different levels of  
fertilizers and liquid biofertilizers 

 

Effect of Liquid Biofertilizers on Yield of sesame 

Data on the seed yield of sesame (kg ha-1) as influenced by theapplication of liquid 
biofertilizers revealed that the highest seed and stalk yieldwas registered with application of 
100% RDF + Seed treatment + soil application of liquid biofertilizers (T5) while the lowest 
yield was obtained inthe absolute control. 

 Application of 100 per cent RDF with combinedapplication of liquid biofertilizer 
consortium in seed treatment and soilapplication resulted in better growthperformance and 
yield.This might be due to combined application of inorganic fertilizers and liquid 
biofertilizers that increased availability of nitrogen, phosphorus and potassium in the root 
zone through atmospheric nitrogen fixation by Azospirillum and solubilization of unavailable 
phosphates and potassium by PSB and KSB respectively which in turn resulted in the better 
nutrient uptake and accelerated photosynthetic rate, adequate biomass production that further 
facilitated the efficient translocation of photosynthates from source to sink there by 
increasing the sink capacity resulting in the improved yield attributes and ultimately 
increased the yield of sesame. These results are supported by Sahoo et al. (2010), Lakhran et 
al. (2015) and Aglawe et al. (2021). 
 

Treatments 20 
DAS 

40 
DAS 

60 
DAS 

At 
harvest 

T1  :  Absolute control 16.2 390 1154 1499 

T2  : 100% RDF 34.1 640 1861 2628 

T3  : 100% RDF  + Seed treatment with liquid  
biofertilizers 

35.0 660 1880 2730 

T4  : 100%  RDF  + Soil application of liquid  
biofertilizers 

37.0 686 1911 2840 

T5  : 100%  RDF  + Seed treatment + Soil application of 
liquid biofertilizers 

39.0 760 2077 3341 

T6  : 75 % RDF +   Seed treatment with liquid  
biofertilizers 

33.0 480 1520 1970 

T7  : 75 %  RDF + Soil application of liquid  
biofertilizers 

33.4 510 1560 1993 

T8  : 75 %  RDF + Seed treatment + Soil application of  
liquid biofertilizers 

33.9 580 1720 2410 

SEm± 2.33 20.7 47.8 75.7 

      CD (P=0.05) 7.1 63 145 230 



 

 

 
Table 4.Seed and stalk yield (kg ha -1) of sesame as influenced by different levels of fertilizers 

and liquid biofertilizers 

 

Conclusion : 

The present study indicated that among the nutrient management practices tried, application 

of 100 % RDF + seed treatment + soil application of liquid biofertilizers (Azospirillum, PSB 

and KSB)recorded higher growth attributes and yield in sesame. 
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