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Introduction 

Kodo millet (Paspalum scrobiculatum L.) is recognised as a climate-

resilient small millet capable of maintaining productivity under 

resource-limited environments while providing superior nutritional 

benefits (1). It is also known as a drought-tolerant C4 "nutri-cereal" 

that serves as a staple for millions in the arid and semi-arid regions of 

the world (2). It is highly valued for its resilience to adverse agro-

climatic conditions and its exceptional nutritional profile, which is 

rich in dietary fibre, proteins and essential minerals (3). Despite its 

agronomic robustness, the national average productivity of kodo 

millet remains exceptionally low, primarily because it is 

conventionally cultivated on marginal, nutrient-deficient soils 

without the application of scientific nutrient management (4). The 

adoption of balanced and integrated nutrient management 

practices has been recognised as an effective strategy for improving 

nutrient-use efficiency and crop productivity while supporting 

sustainable production systems. 

Potassium (K) is a crucial macronutrient among essential 

plant nutrients, which regulates several physiological processes, 

including enzyme activation, osmotic adjustment and assimilate 

transport (5). However, while total K is abundant in most agricultural 

soils, up to 98 % of it is structurally locked in insoluble silicate 

minerals such as mica and feldspar, rendering it unavailable for 

direct plant uptake (6, 7). The continuous dependence on chemical K 

fertilisers may increase production costs and contribute to nutrient 

imbalance in soils. Inefficient fertiliser use may also reduce nutrient-

use efficiency and affect long-term soil health, highlighting the need 

for integrated nutrient management approaches involving 

beneficial microorganisms (5). 

Potassium-releasing bacteria (KRB) have emerged as 

extremely effective, environmentally friendly biological agents to 

solve this dilemma in a sustainable manner. Through several 

processes, including the production of organic acids, acidolysis and 

the chelation of metal ions, KRB strains such as Bacillus, 

Pseudomonas and Paenibacillus can convert the insoluble mineral K 

into soluble, plant-available forms (8). Furthermore, the integration 

of KRB as biofertilisers not only enhances the bioavailability of K but 

also promotes overall plant growth by secreting phytohormones 

and improving the root-soil interface (5, 8). The optimisation of 

agronomic techniques such as tillage, crop establishment and 
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Abstract  

Potassium (K) is an essential macronutrient that is indispensable for sustaining crop growth, improving productivity and enhancing tolerance 
to environmental stresses. However, a large proportion of soil potassium remains unavailable to plants due to its occurrence in insoluble 

mineral forms. Potassium releasing bacteria (KRB) offer a sustainable approach to enhance potassium availability and improve nutrient-use 

efficiency. A study was undertaken across two consecutive rabi seasons (2024 and 2025) to assess the response of irrigated kodo millet to 

potassium fertilisation and potassium-releasing bacteria (KRB). Seven treatments comprising different potassium fertiliser levels (10 and  
20 kg K ha-1), KRB inoculation (5 kg ha-1) and foliar application of 0.5 % K₂SO₄ were evaluated in a randomised block design (RBD) with  

3 replications. The pooled results revealed that the integrated application of 40 : 20 : 10 kg NPK ha-1 + KRB at 5 kg ha-1 + 0.5 % K₂SO₄ foliar spray 

(T₆) significantly enhanced growth and yield attributes, resulting in the highest grain yield (1851 kg ha-1), straw yield (3270 kg ha-1), dry matter 

production (4895 kg ha-1) and harvest index (0.32). The same treatment also recorded the highest potassium uptake (69.08 kg ha-1), soil 
bacterial population (17.54 × 10⁶ CFU g-1 soil) and superior economic returns with a net profit of ₹24090 ha-1 and a BCR of 1.69. The study 

demonstrates that integrating moderate potassium fertilisation with KRB and foliar potassium supplementation is an effective and 

economically viable strategy for enhancing the productivity and profitability of irrigated kodo millet cultivation. 
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precise nutrient delivery is well documented to have a profound 

impact on the productivity of sequential and underutilised crops. In 

fact, an assessment of crop establishment techniques and foliar 

nutrition for increasing rice fallow sesame (Sesamum indicum L.) 

productivity revealed that certain planting techniques, in addition to 

foliar nutrient sprays, greatly increased branching, capsule 

formation and total seed yield (9). In a similar vein, the assessment of 

the rabi season sesame productivity from graded nutrient doses and 

tillage regimes in rice fallows of the Indian subcontinent's southern 

plateau and hills region showed that combining appropriate tillage 

with suggested fertiliser doses overcomes the nutritional and 

physical limitations of post-rice soils, guaranteeing increased crop 

yields (10). Similar to these achievements, customising integrated 

nutrient management (INM) techniques, particularly integrating 

organic microbial inoculants like KRB with inorganic K fertilisers, has 

enormous potential to revolutionise kodo millet production. 

Therefore, the present study aimed to evaluate the combined effects 

of graded K fertiliser levels and KRB on growth, yield, nutrient uptake 

and economics of irrigated kodo millet. 

 

Materials and Methods 

The field experiment was conducted during October 2024 to 

December 2024 and October 2025 to December 2025. The field 

experiment was carried out at Agricultural College and Research 

Institute, Kudumiyanmalai, which is located at 10.23° N latitude, 

78.38° E longitude, at an altitude of approximately 119 m above 

mean sea level. The study was conducted to investigate the 

combined effects of K fertiliser and KRB on enhancing the 

productivity of kodo millet (Paspalum scrobiculatum) under irrigated 

conditions. The treatments consisted of two doses of K (10 and                     

20 kg) with KRB (Bacillus mucilagenous) and foliar application of 

K2SO4. The treatment structure involves viz., T1 - Control                                          

(40 : 20 : 0 kg NPK ha-1), T2 - nitrogen-phosphorus-potassium (NPK) 

(40 : 20 : 10 kg NPK ha-1), T3 - NPK (40 : 20 : 20 kg NPK ha-1), T4 - T2 +                       

KRB at 5 kg ha-1, T5 - T3 + KRB at  5 kg ha-1, T6 - T2 + KRB at 5 kg ha-1 +                      

foliar application of 0.5 % K2SO4, T7 - T3 + KRB at 5 kg ha-1 +                           

foliar application of 0.5 % K2SO4. Three replications and a 

randomised-block design (RBD) were used to set up the experiment. 

According to the treatment plan, foliar application of 0.5 % K2SO4 

was applied during the flowering stage at 60 days after sowing (DAS) 

and varying concentrations of K fertiliser with KRB  at 5 kg ha-1 were 

utilised. The inorganic nutrition sources such as nitrogen (N) was 

supplied through urea, phosphorus (P) through single 

superphosphate (SSP) and K through muriate of potash (MOP). 

Every other agronomic management technique was used to the 

crop as usual. Irrigation was provided immediately after sowing and 

subsequently at critical growth stages according to crop 

requirements. Weeds were controlled through manual weeding as 

per treatment schedule. Recommended plant protection measures 

were adopted whenever necessary to keep the crop free from insect 

pests and diseases. At harvest, kodo millet growth and yield 

characteristics were documented. A statistical analysis was 

performed on the data pertaining to various growth and yield 

characteristics. Prior to sowing, soil samples were analysed and 

characterised as red sandy loam with acidic reaction (pH 4.7), low 

soluble salts (0.30 dS m-1), organic carbon content of 6.75 g kg-1, 

available N of 226 kg ha-1, P of 23.0 kg ha-1 and K of 374 kg ha-1. The 

initial bacterial population of the soil was 13.8 × 106 g. The seed rate 

was 10 kg ha-1 and row and plant spacing were 45 and 10 cm, 

respectively for the variety of kodo millet, ATL 1.  

Observations recorded 

Growth, yield, nutrient uptake and soil biological properties were 

evaluated during the experiment. At harvest, five randomly chosen 

plants in each plot were measured for plant height (cm), leaf area 

index, number of productive tillers/hill, panicle length (cm) and 

number of grains/panicle. The mean data were then subjected to 

statistical analysis. Grain yield, straw yield, total dry matter 

production and harvest index were measured at harvest. Plant 

samples were digested using a diacid mixture (HNO3  : HClO4, 9 : 4) 

and K concentration was determined using a flame photometer 

following standard procedures (11). 

 

 Each experimental plot's post-harvest soil samples were 

collected and their K status was examined. Rhizosphere soil 

samples were serially diluted up to 10-6, plated on nutrient agar 

medium and incubated at 28 ± 2 °C for 48 hr. Colonies were counted 

and expressed as colony-forming unit (CFU) × 10⁶ g-1 soil. The 

market prices of inputs and outputs were used to generate 

economic metrics such as cost of cultivation, gross returns, net 

returns and benefit cost ratio to assess the economic feasibility of 

different K management techniques. 

Statistical analysis 

Experimental observations recorded during both years, rabi 2024 

and 2025 were analysed using analysis of variance suitable for a 

RBD (12). Individual year data were initially analysed separately to 

test treatment effects and since treatment × year interactions were 

non-significant, pooled analysis was performed after confirming 

homogeneity between years. Treatment means were compared 

using the critical difference (CD) test at the 5 % probability level                 

(p = 0.05). Standard error of difference (S.Ed) values were calculated 

for all measured parameters. Statistical computations were carried 

out using OPSTAT software. 

 

Results and Discussion  

Growth and yield attributes of kodo millet 

The influence of different levels of K fertiliser with KRB at 5 kg ha-1 

and foliar application of K2SO4  at 0.5 %significantly increased the 

plant height, which reached a maximum of 82.8 cm under the 

integrated potassium management treatment (T6) which 

consistently produced superior performance compared with the 

control and other nutrient combinations. The best treatment (T6) 

was on par with the treatment (T7), while the recommended dose of 

N and P without K recorded lowest plant height. The same trend 

was observed in number of productive tillers/hill, length of the 

panicle and grains/panicle (Table 1). Better nutrient-use efficiency 

and increased rhizosphere K availability under integrated 

application of K fertiliser, KRB and foliar application of K₂SO₄ could 

be responsible for the significant increase in plant height, 

productive tillers, panicle length and grains per panicle. The KRB 

mobilise K primarily through the secretion of low-molecular-weight 

organic acids such as citric, oxalic, gluconic and tartaric acids. These 

organic acids lower the rhizosphere pH and chelate aluminium, 

silicon and iron ions associated with K-bearing minerals such as 

feldspar and mica. This process accelerates mineral weathering 

and releases exchangeable K ions into the soil solution, thereby 

Potassium uptake =  

Potassium concentration (%) × Dry mater yield (kg ha-1) 

100 
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increasing K availability for plant uptake (8). Similarly, sorghum had 

greater biomass production and nutrient uptake when inoculated 

with Bacillus mucilaginosus because of its enhanced ability to 

solubilise and make K available (13). Higher dry matter production 

(DMP) of 4895 kg ha-1 were recorded under the treatment (T6) which 

was on par with (T7), while lower DMP was recorded in the control 

treatment (T1). 

Grain yield (kg ha-1) 

Application of 40 : 20 : 10 kg NPK ha-1 + KRB at 5 kg ha-1 + foliar 

application of 0.5 % K2SO4 (T6) recorded the significantly                          

higher  grain of 1851 kg ha-1 (Fig. 1). This was on par with treatment 

(T7) which is also on par with treatments T4 and T5. Low grain yield 

was recorded under control (T1). The higher grain yield obtained 

under T6 could be attributed to improved K nutrition resulting from 

the combined effect of inorganic K, KRB and foliar K₂SO₄ application. 

The grain yield of 1851 kg ha-1 recorded under T6 was considerably 

higher than the yield obtained with K fertiliser alone, suggesting that 

the combined treatment generated a super-additive effect on crop 

productivity. The foliar application of K2SO4 at the reproductive stage 

likely played a critical role in sustaining K availability during periods 

of peak nutrient demand. Potassium mobility within the plant 

facilitates efficient translocation of photosynthates to developing 

grains, thereby improving grain filling and final yield (14). The 

combined contribution of soil-applied K, microbial K release and 

foliar K supplementation ensured continuous nutrient availability 

throughout the crop growth cycle. This integrated nutrient supply 

mechanism explains the superior growth attributes, increased 

productive tillers, greater panicle length, higher grain number per 

panicle and ultimately enhanced grain yield observed under T6. 

 An important finding of the present investigation was that 
the moderate K dose of 10 kg K ha-1 integrated with KRB and foliar K 

application (T6) outperformed the higher K dose treatment (T7). This 

observation indicates that nutrient-use efficiency rather than 

fertiliser quantity was the major determinant of crop productivity. 

Excess K application may not necessarily translate into proportional 

yield gains because part of the applied nutrient can become fixed 

within soil mineral fractions, reducing its immediate availability to 

plants. In contrast, the biological mobilisation of native soil K by 

KRB and the timely foliar supplementation improved K-use 

efficiency and synchronised nutrient supply with crop demand. 

Consequently, the crop was able to utilise available K more 

effectively, resulting in higher yield and nutrient uptake with a 

relatively lower fertiliser input. 

 The findings of the present study are in agreement with 

reports from various millet-growing regions of India. Studies 

conducted on small millets in Tamil Nadu have demonstrated that 

Treatment 
Plant height 

(cm) 
Leaf area 

index 

Number of 
productive 
tillers/hill 

Number 
of grains/ 

panicle 

Length of the 
earhead (cm) 

TDMP               
(kg ha-1) 

Grain yield 
(Kg ha-1) 

Straw 
yield 

(kg ha-1) 

Harvest 
index 

T1- Control (40 : 20 : 0 kg NPK ha-1) 81.70 3.07 10.20 138.80 10.1 2837 1182 1715 0.28 

T2- NPK (40 : 20 :10 kg NPK ha-1) 87.00 4.03 12.10 148.50 11.8 3655 1348 2447 0.28 

T3 - NPK (40 : 20 : 20 kg NPK ha-1) 88.60 4.60 12.90 157.90 12.4 4043 1480 2613 0.29 

T4 - T2 + KRB at 5 kg ha-1 91.20 5.47 13.60 164.90 13.4 4343 1620 2873 0.29 

T5 – T3 + KRB at 5 kg ha-1 91.30 6.19 14.10 173.30 13.9 4415 1680 2898 0.29 

T6 - T2 + KRB at 5 kg ha-1 + foliar 
application of 0.5 % K2So4 

94.90 6.49 15.40 184.80 14.6 4895 1851 3270 0.32 

T7 - T3 + KRB at 5 kg ha-1 + foliar 
application of 0.5 % K2So4 

94.40 6.39 14.70 177.70 14.2 4714 1746 3180 0.30 

S.Ed 1.62 0.17 0.27 5.00 0.54 179.97 65.40 93.95   

CD (0.05) 3.53 0.37 0.5 10.90 1.18 392.12 142.50 204.70   

Table 1. Synergistic interaction of potassium fertiliser and potassium releasing bacteria on the growth and yield attributes of kodo millet 
(Pooled analysis) 

NPK: nitrogen, phosphorus and potassium; KRB: potassium-releasing bacteria; K₂SO₄: potassium sulphate; TDMP: total dry matter production; 
S.Ed: standard error of difference; CD (0.05): critical difference at the 5 % level of significance. 

Fig. 1. Synergistic interaction of potassium fertiliser and potassium releasing bacteria on grain yield Straw yield and harvest index of kodo 
millet. 
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balanced K fertilisation significantly enhances growth, nutrient 

uptake and grain yield through improved physiological efficiency 

and assimilate partitioning. Potassium fertilisation improved plant 

growth, biomass production and grain yield in small millets, 

emphasising the importance of adequate K nutrition for realising 

yield potential (15). Similar responses have been reported in finger 

millet cultivation in Karnataka, where integrated nutrient 

management involving inorganic fertilisers and beneficial 

microorganisms improved nutrient-use efficiency and productivity. 

Research on pearl millet in Rajasthan and sorghum-growing 

regions of central India has likewise shown that K supplementation 

contributes to improved drought tolerance, photosynthetic 

efficiency and grain formation, resulting in higher economic yields. 

 Higher straw yield (3270 kg ha-1) was obtained in the 

treatment (T6) which was on par with the treatment (T7). The above 

treatment was on par with T4 and T5 treatments. Low straw yield was 

recorded in control treatment (T1). Higher percentage of harvest 

index was recorded in the treatments (T6) and (T7). Lower percentage 

of harvest index was recorded in control (T1). The beneficial effect of 

integrated nutrient management on grain yield has been widely 

reported in finger millet, where the combined application of 

fertilisers and beneficial microorganisms improved nutrient 

availability, photosynthetic efficiency and assimilate partitioning, 

resulting in higher productivity and improved soil fertility (16). 

Economic evaluation of the different sources of potassium 

fertilisers  

The treatment (T6) registered a higher net return of ₹24090 ha-1 and 
a higher return per rupee invested of ₹1.69 in kodo millet. This could 

be due to higher yield and marked value of kodo millet. The 

treatment T7 recorded net return of ₹20833 and return per rupee 

invested of ₹1.60. The low net return ₹4705 ha-1 and return per 

rupee invested of ₹1.14 was observed in control plot. The 

economics of the experiment are mentioned in Table 2. Higher net 

returns and benefit-cost ratio (BCR) obtained in T6 demonstrate the 

economic advantage of integrating K-releasing bacteria with 

fertiliser application. Similar economic benefits were reported 

where microbial consortium application produced higher yields 

and improved profitability compared with conventional fertiliser 

management (17). 

Potassium uptake by kodo millet 

Different levels of K fertiliser with KRB  at of 5 kg ha-1 and foliar 

application of K2SO4 0.5 % significantly influenced the uptake of K 

by kodo millet. Potassium uptake was higher in recommended 

dose of N and P along with 10 kg of K addition with KRB at 5 kg ha-1                  

+ foliar application of 0.5 % K2SO4 (T6) which was on par treatment 

(T7). The higher K uptake recorded under T6 (69.08 kg ha-1) may be 

attributed to the combined effect of K fertilisation, K releasing 

bacteria and foliar K application, which collectively enhanced K 

availability and absorption by the crop. Potassium is essential for 

regulating enzyme activity, osmotic balance, photosynthate 

translocation and stomatal functioning, thereby improving nutrient 

acquisition and biomass production.  

 The inoculation of K releasing microorganisms can 

accelerate the release of non-exchangeable K from soil minerals 

through the production of organic acids and other metabolites, 

resulting in greater K availability in the rhizosphere. Enhanced root 

growth and improved nutrient acquisition under microbial 

inoculation further contribute to increased K uptake. Similar findings 

were also observed with increased K availability and nutrient uptake 

following inoculation with K releasing microorganisms in agricultural 

soils (18). Likewise, previous findings reported that microbial 

solubilisation of mineral-bound K significantly improved K nutrition 

and crop productivity (19). The higher uptake observed in the 

present study also corroborates the findings that demonstrated KRB 

improved nutrient uptake and growth performance by increasing K 

mobilisation and root nutrient absorption (20). Therefore, the 

integrated use of K fertiliser, KRB bacteria and foliar K 

supplementation appears to be an effective strategy for maximising 

K uptake and nutrient-use efficiency in irrigated kodo millet 

cultivation. 

Post-harvest soil potassium status  

Among the different levels of K fertiliser with KRB at 5 kg ha-1 and 

foliar application of K2SO4 0.5 % influenced the soil available K by 

kodo millet. Recommended dose of N and P along with 10 kg of K 

addition with KRB at 5 kg ha-1 + foliar application of 0.5 % K2SO4 (T6) 

recorded low available K in post-harvest of the soil. Post-harvest soil 

available K was significantly influenced by the integrated 

application of K fertiliser, KRB and foliar K supplementation. The 

lowest post-harvest available K content recorded under  

T6 (110 kg ha-1) indicates greater depletion of available K from the 

soil solution due to enhanced crop uptake and utilisation. The 

higher biomass production, grain yield and K uptake observed 

under this treatment suggest that a substantial proportion of 

available K was absorbed by the crop and translocated to 

economically important plant parts. This finding demonstrates the 

effectiveness of integrated K management in improving nutrient-

use efficiency and maximising nutrient recovery by kodo millet. 

 The reduction in post-harvest soil K under KRB-inoculated 

treatments may be attributed to increased mobilisation of non-

exchangeable potassium pools and subsequent absorption by 

plants. Potassium releasing microorganisms release organic acids, 

polysaccharides and chelating substances that facilitate the 

weathering of K-bearing minerals and convert unavailable forms of 

K into plant-accessible forms. As a result, greater quantities of K 

become available in the rhizosphere and are subsequently utilised 

by the crop, leading to lower residual soil K after harvest. In wheat, 

Table 2. Synergistic interaction of potassium fertiliser and potassium releasing bacteria on cost economics of kodo millet (Pooled analysis) 

Treatments CoC (₹ ha-1) Gross income (₹ ha-1) Net profit (₹ ha-1) B : C 
T1- Control (40 : 20 : 0 kg NPK ha-1) 32590 37295 4705 1.14 

T2- NPK (40 : 20 : 10 kg NPK ha-1) 33540 41687 8147 1.24 

T3 -  NPK (40 : 20 : 20 kg NPK ha-1) 33590 44343 10753 1.32 

T4 - T2 + KRB at 5 kg ha-1 34790 50903 16113 1.46 

T5 –  T3 + KRB at 5 kg ha-1 34840 53298 18458 1.53 

T6 -  T2 + KRB at 5 kg ha-1 + foliar application of 0.5 % K2SO4 34890 58980 24090 1.69 

T7 -  T3 + KRB at 5 kg ha-1 + foliar application of 0.5 % K2SO4 36940 55773 20833 1.60 

CoC: cost of cultivation; NPK: nitrogen, phosphorus and potassium; KRB: potassium-releasing bacteria; K₂SO₄: potassium sulphate;                                  
B : C: benefit : cost ratio. 
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similar observations also reported that KRB enhanced the release 

of mineral-bound K and increased K uptake by plants, thereby 

reducing residual available K in soil (21). 

 The present findings further indicate that integrated 

nutrient management practices can improve K cycling within the 

soil-plant system. Enhanced biological activity in the rhizosphere 

promotes nutrient transformation processes and increases the 

efficiency of fertiliser utilisation. The inoculation with K-mobilising 

microorganisms significantly accelerated K release from feldspar 

and mica minerals, resulting in improved nutrient availability and 

greater plant uptake (22). Likewise, previous researchers observed 

that microbial inoculation increased K utilisation efficiency and 

reduced the accumulation of residual potassium in soil due to 

enhanced nutrient absorption by crops (23). 

 The lower post-harvest K status observed under T6 should 

therefore be interpreted because of improved nutrient acquisition 

rather than nutrient depletion. Such efficient utilisation of available 

K is desirable in intensive cropping systems because it reflects 

effective conversion of soil and fertiliser K into crop biomass and 

yield. The results clearly demonstrate that the combined 

application of K fertiliser, KRB and foliar K supplementation 

enhances K dynamics in the rhizosphere and promotes efficient K 

utilisation by kodo millet under irrigated conditions. 

Soil microbial population 

The influence on bacterial count in different levels of K fertiliser with 
KRB at of 5 kg ha-1 and foliar application of K2SO4 0.5 % in post-

harvest soil of kodo millet field is mentioned in Table 3. Among the 

different levels of K fertiliser treatment (T6) recorded higher bacterial 

population of (17.5 × 106 CFU/g of soil). The higher bacterial 

population observed in treatments receiving KRB inoculation 

demonstrates successful establishment and proliferation of beneficial 

microorganisms in the rhizosphere. The KRB not only increase K 

availability but also improve soil biological activity and microbial 

diversity. Previous studies have reported increased rhizospheric 

microbial populations following inoculation with potassium releasing 

microorganisms due to improved root exudation and favourable soil 

biological conditions (24). The beneficial effect of integrated nutrient 

management on grain yield has been widely reported in millet crops, 

where the combined application of fertilisers and beneficial 

microorganisms improved nutrient availability, photosynthetic 

efficiency and assimilate partitioning, resulting in higher productivity 

and improved soil fertility (25). 

Conclusion 

The present investigation demonstrated that integrating moderate 

potassium (K) fertilisation with potassium-releasing bacteria (KRB) 

and foliar K supplementation significantly improved crop 

performance, nutrient uptake and profitability of irrigated kodo 

millet. The integrated approach enhanced K-use efficiency while 

promoting greater microbial activity in the rhizosphere, indicating its 

suitability for sustainable millet production systems. Among the 

evaluated treatments, the application of the recommended dose of 

nitrogen (N) and phosphorus (P) along with 10 kg K ha-1, K-releasing 

bacteria and foliar application of 0.5 % K₂SO₄ proved to be the most 

effective in improving productivity and economic returns. Therefore, 

this integrated K management strategy can be recommended for 

sustainable and profitable cultivation of irrigated kodo millet.  
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Table 3. Synergistic interaction of potassium fertiliser and potassium releasing bacteria on the uptake, post-harvest potassium status and 
bacterial population (Pooled analysis) 

Treatments K uptake (kg ha-1) 
Post-harvest soil available  K              

(kg ha-1) 
Bacterial population 

(× 106 /g of soil) 

T1- Control (40 : 20 : 0 kg NPK ha-1) 44.12 120.00 15.50 

T2- NPK (40 : 20 : 10 kg NPK ha-1) 48.66 126.00 15.83 

T3 - NPK (40 : 20 : 20 kg NPK ha-1) 51.75 132.00 15.85 

T4 - T2 + KRB at 5 kg ha-1 59.56 118.00 17.20 

T5- T3 + KRB at 5 kg ha-1 62.50 128.00 17.27 

T6 - T2  + KRB at 5 kg ha-1 + foliar application of 0.5 % K2SO4 69.08 110.00 17.54 

T7 - T3 + KRB at 5 kg ha-1 + foliar application of 0.5 % K2SO4 62.21 115.00 17.50 

S.Ed 1.83 5.87 - 

CD (0.05) 3.99 12.79 - 

NPK: nitrogen, phosphorus and potassium; KRB: potassium-releasing bacteria; K₂SO₄: potassium sulphate; S.Ed: standard error of difference; 
CD (0.05): critical difference at the 5 % level of significance. 
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