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ABSTRACT  
Aims: To evaluate the effects of varying potassium application levels on small millet growth 
and yield, assess the impact of potassium management on growth parameters and yield 
attributes, and analyze the economic viability of potassium application in small millet farming. 
Study design:  Split plot design with three replicationreplications. 
Place and Duration of Study: Field experiments were conducted during kharif 2020 and  
kharif 2021 at the Centre of Excellence in Millets, Athiyandal Thiruvannamalai. 
Methodology: In the main plot four crops were sown viz., C1- Proso millet, C2 - Barnyard 
millet, C3 - Kodo millet, and C4 -Browntop millet. In sub the plot, four doses of potassium 
fertilizer were applied like K1 - 0, K2 -10, K3 - 20, and K4 - 30 kgs /ha. From each experimental 
plot, 5 plants were randomly tagged for recording observations on growth viz., plant height 
(cm), number of tillers/plant; yield attributes viz., number of panicles /plant, 1000 grain 
weight (g), biomass production/ plant (g) and grain yield (kg/ha). Economics was calculated 
as per the standard methods formulated by CIMMYT (1988). Growth and yield parameters 
were observed during different stages of the crops. The statistical analysis of the data was 
done by the analysis of variance (ANOVA) method.  
Results: The results indicated that, Proso millet (C1) showed a plant height increase from 
75.85 to 94.37 cm, severalnumber of productive tillers (4.73) with high potassium doses, 
while Barnyard millet (C2) reached a maximum height of 119.13 cm, grain yield significantly 
increased from 1547 kg/ha without potassium to 2055 kg/ha with the highest potassium 
dose. Barnyard millet (C2) achieving achieved the highest gross return of Rs 61650/ha and a 
B: C ratio of 2.20 with the highest potassium dose. 
Conclusion: Application The application of potassium 20 kg/ha, along with the 
recommended dose of nitrogen and phosphorus, recorded a 31.8% higher yield, greater 
tolerance to lodging, reduced pest and disease incidence, and remunerative economics in 
millet cultivation.  
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1. INTRODUCTION  
 

Small millets are vital crops in rainfed semi-arid regions, but their cultivation remains 
limited compared to other millets, largely due to a shift towards cash crops from traditional 
varieties [1]. Some small millets, especially wild types, are even considered weeds. 
Nonetheless, these crops are important locally, flourishing on marginal lands and providing 
consistent yields, which contributes significantly to food security. Despite their benefits, small 
millets face several challenges that impede their broader cultivation and adoption [2,3].  

A major issue is the inadequate management of nutrients, particularly potassium 
deficiency in dryland conditions [4]. Potassium is a crucial macronutrient involved in 
essential physiological processes such as photosynthesis, osmoregulation, and enzyme 
activation [5,6]. Unfortunately, potassium application is often neglected in rainfed areas, 
leading to soil depletion and decreased crop yields over time. This nutrient's importance has 
frequently been underestimated in many regions, including India, resulting in soil potassium 
depletion and declining crop productivity [7].  



 

Although the role of potassium in crop nutrition is well-recognized, there is limited 
research on its specific impact on small millet cultivation, especially in rainfed semi-arid 
areas. Addressing this research gap is essential for developing sustainable agronomic 
practices that improve small millet productivity and resilience to environmental stresses. This 
study aims to evaluate the effects of varying potassium application levels on small millet 
growth and yield, assess the impact of potassium management on growth parameters and 
yield attributes, and analyze the economic viability of potassium application in small millet 
farming. 

 
2. MATERIAL AND METHODS  
 

Field experiments were conducted during kharif 2020 and  kharif 2021 at the Centre 
of Excellence in Millets, Athiyandal Thiruvannamalai. During the cropping period monthly 
mean maximum and minimum temperature ranged between 34.4 and 24.9°C, The 
treatments were laid out in a split plot design with three replicationreplications. In the main 
plot four crops were sown viz., C1- Proso millet, C2 - Barnyard millet, C3 - Kodo millet, and  C4 
-Browntop millet. In sub the plot four doses of potassium fertilizer were applied like K1 - 0, K2 
-10, K3 - 20, and K4 - 30 kgs /ha. After sowing where seeds failed to germinate, gap filling 
was done 10 days after sowing. When more than one seedling was present in a hill, which it 
were was thinned out to maintain one seedling for proper spacing at 20 days after sowing. 
From each experimental plot, 5 plants were randomly tagged for recording observations on 
growth viz., plant height (cm), number of tillers/planttillers/plants; yield attributes viz., number 
of panicles /plant, 1000 grain weight (g), biomass production/ plant (g) and grain yield 
(kg/ha) Economics was calculated as per the standard methods formulated by [8]. For 
eachEach treatment budget was calculated to determine the expenses incurred and net 
returns based on the present prices of inputs prevailing in the market during the 2020 and 
2021 of cropping season seasons to calculate the benefit-cost ratio (BCR). Growth and yield 
parameters were observed during different stages of the crops. The statistical analysis of the 
data was done by the analysis of variance (ANOVA) method for split plotsplit-plot design.  
 
3. RESULTS AND DISCUSSION 
 

From the pooled data, various potassium management practices had a significant 
effect on the growth and yield parameters (Table 1 & 2).  

 
Effect of potassium on the growth of small millets 
 

The impact of different potassium doses on small millets was assessed across 
various growth and yield parameters. For growth parameters, plant height and the number of 
productive tillers were measured. The results indicated that increasing potassium doses 
generally enhanced plant height and tiller numbers across different millet types. Specifically, 
Proso millet (C1) showed a plant height increase from 75.85 cm to 94.37 cm with potassium 
doses, while Barnyard millet (C2) reached a maximum height of 119.13 cm. The number of 
productive tillers also improved with potassium application, with the highest count of 4.73 
tillers observed in Proso millet with the highest potassium dose. 
Table 1. Role of potassium in the growth of various small millets 

Treatments  Plant height (cm) No. of productive tillers 
C1 C2 C3 C4 Mean C1 C2 C3 C4 Mean 

K0 73.0 109.7 66.6 58.9 77.1 3.2 4.2 6.1 9.4 5.7 
K1 81.9 113.4 67.3 64.4 81.8 3.6 4.9 6.1 13.8 7.1 
K2 96.6 125.7 68.9 71.5 90.7 4.7 4.4 6.3 15.6 7.7 



 

K3 88.0 118.3 67.2 69.1 85.6 4.0 4.0 6.5 14.1 7.2 
Mean 84.9 116.8 67.5 66.0  3.9 4.4 6.3 13.3  

      C K C x K K x C  C K C x K K x C 
S.E.d.     1.58 1.52 3.07 3.04  0.28 0.35 0.66 0.69 
CD  
(p=0.05)   3.86 3.14 6.65 6.28  0.67 0.71 1.41 1.43 

 
Table 2. Role of potassium in yield parameters and yield of various small millets 
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Role of potassium on dry matter production of small millets 
 

Regarding dry matter production (Fig.1), potassium application significantly boosted 
dry matter accumulation at 30 days after sowing (DAS), 60 DAS, and harvest. For instance, 
Barnyard millet (C2) achieved the highest dry matter accumulation at harvest, increasing 
from 75.43 g/plant without potassium to 86.87 g/plant with 20 kg/ha of potassium. Similarly, 
Browntop millet (C4) also showed considerable increases in dry matter across the growth 
stages with potassium application. 

 



 

 
Effect of potassium on yield parameters and yield of small millets 
 

In terms of yield parameters, potassium application had a notable effect on seed 
weight, grain yield, straw yield, and harvest index (Table 3). For example, the grain yield of 
Barnyard millet (C2) increased significantly from 1547 kg/ha without potassium to 2055 kg/ha 
with the highest potassium dose. The harvest index also improved with potassium 
application, reaching a maximum of 43.43% for Proso millet (C1) with 30 kg/ha of potassium. 
The economic analysis showed a positive impact on gross returns and the benefit-cost ratio, 
with Barnyard millet (C2) achieving the highest gross return of Rs 61650/ha and a B: C ratio 
of 2.20 with the highest potassium dose. 

Potassium application improved both the growth and yield parameters of small 
millets, enhancing their productivity and economic viability [9].  
 
Table 3. Role of potassium in harvest index and B: C ratio of various small millets 

Treatments  
Harvest index B: C ratio 

C1 C2 C3 C4 Mean C1 C2 C3 C4 Mean 
K0 41.37 39.40 40.00 39.87 40.16 1.08 1.79 2.01 2.49 1.84 
K1 40.83 39.63 40.07 40.37 40.23 1.16 1.96 2.24 2.77 2.03 
K2 40.30 39.83 39.63 40.00 39.94 1.52 2.27 2.44 3.03 2.32 
K3 39.70 39.37 39.43 39.63 39.53 1.27 2.05 2.31 2.83 2.12 

Mean 40.55 39.56 39.78 39.97  1.26 2.02 2.25 2.78  
    C K C x K K x C      
S.E.d.   0.22 0.25 0.49 0.50      
CD  
(p=0.05)   0.53 0.52 1.04 1.04      



 

The candidate manuscript does not have a robust scientific discussion, I suggest the 
authors incorporate the suggested paragraphs, in this way, it would improve the scientific 
quality of the manuscript: 
 

This study holds significant scientific and contemporary relevance as it addresses the crucial 
role of potassium fertilization in enhancing the growth and yield of small millets, a group of 
cereal crops vital for food security and nutrition in marginal and resource-poor regions 
[10,11, 12]. By systematically evaluating the effects of varying potassium levels on multiple 
millet species, the research provides robust data on optimal fertilization practices that can 
lead to substantial yield improvements [13, 14]. This is particularly important in the context of 
increasing agricultural productivity sustainably, as small millets are resilient crops that can 
thrive in diverse and often challenging agro-environmental conditions [15, 16, 17]. The 
findings, which show a marked increase in yield and economic returns with appropriate 
potassium management, underscore the potential for improving millet production, which is 
essential for addressing food security in regions where these crops are a staple [18, 19, 20]. 

The importance of these findings becomes even more apparent when compared with similar 
studies in tropical regions of Latin America, where potassium fertilization has been 
investigated for various crops, including maize, rice, and beans [21,22, 23]. In these studies, 
potassium has been shown to enhance crop resilience, improve grain quality, and increase 
yields, particularly in soils that are deficient in this nutrient. [24, 25, 26] However, while much 
of the research in Latin America has focused on major staple crops, the current study's 
emphasis on small millets fills a critical gap, given that millets are often overlooked despite 
their importance in ensuring food security and nutritional diversity in tropical and subtropical 
regions [27, 28, 29]. The study's methodology, including the use of a split-plot design and 
comprehensive economic analysis, provides a detailed understanding of how potassium 
impacts both growth parameters and economic viability, which is crucial for smallholder 
farmers who rely on these crops for their livelihoods [30, 31]. 

In comparison to other studies in tropical Latin American regions, the findings of this 
research are particularly valuable for informing agricultural practices that optimize 
productivity under varying agro-environmental conditions [32, 33]. The significant yield 
increase, reduced pest incidence, and improved economic outcomes observed in this study 
demonstrate the broader applicability of potassium fertilization strategies across different 
regions where small millets are grown [34]. Furthermore, the study’s conclusion that a 20 
kg/ha potassium application is optimal aligns with findings from other tropical research, 
where balanced nutrient management has been shown to enhance crop performance and 
sustainability. By providing a clear, economically viable strategy for improving millet 
production, this study contributes to a global effort to enhance food security, particularly in 
regions vulnerable to climate change and soil degradation [35, 36]. 
 
 
4. CONCLUSION 
 
From the above results, it could be concluded that the application of 20 kgs of potassium per 
hectare, along with the recommended dose of nitrogen and phosphorus, recorded higher 
yield and remunerative economics in millets. Yield increased by up to 31.8%, showing 
significant improvement and greater tolerance to lodging. Additionally, this treatment 
reduced pest and disease incidence compared to the control. The data indicates that higher 
potassium levels not only enhance potassium uptake but also contribute to overall plant 
health and productivity, leading to better economic outcomes for millet cultivation. 
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