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Abstract 
At SHUATS, Prayagraj, in the rainy season of 2021, pearl millet (Pennisetum glaucum L.) var. "ABV-
04" was subjected to a nine-treatment field trial to determine the impact on the crop of the phosphorus 
and zinc levels (phosphorus at 30 kg/ha, 40 kg/ha, and 50 kg/ha, respectively) (U.P). The treatments 
comprised T1 – 30 kg Phosphorus/ha + 5 kg Zinc/ha, T2 – 30 kg Phosphorus/ha + 15 kg Zinc /ha, T3 – 30 
kg Phosphorus/ha + 25 kg Zinc/ha, T4 – 40 kg Phosphorus/ha + 5 kg Zinc /ha, T5 – 40 kg Phosphorus/ha 
+ 15 kg Zinc/ha, T6 – 40 kg Phosphorus/ha + 25 kg Zinc/ha, T7 – 50 kg Phosphorus/ha + 5 kg Zinc/ha, 
T8- 50 kg Phosphorus/ha + 15 kg Zinc/ha, T9 – 50 kg Phosphorus/ha + 25 kg Zinc/ha. Application of 50 
kg Phosphorus/ha + 25 kg Zinc /ha noted highest plant height (212.43 cm), plant dry weight (47.54 
g/plant), ear head length (18.90 cm) no. of grains/ear head (1958) and grain yield (2.66 t/ha), stover yield 
(3.90 t/ha). 
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Introduction 
The food grain demand of India will increase to about 291m ton by 2025 and to 377 m ton by 
2050 (Amarasinghe et al., 2010) [1]. Since, there is limited scope to increase the net cultivated 
area (142 million ha), the improved per unit area productivity could trigger overall increase in 
food grain production. Pearl millet (Pennisetum glaucum L.) is maximum generally grown as 
staple food by small and marginal farmers in Asia and Africa. “Bajra is a C4 plant having high 
photosynthetic efficiency, more dry weight production and survive under different agro-
climatic conditions with less inputs and more economic returns”. The crop is critically 
important for food and nutritious security of humans and animals in arid and semiarid regions 
as pearl millet is early maturing, drought tolerant, requiring minimal use of inputs, mostly free 
from biotic stress and abiotic stress and its characteristic ability to tolerate high temperatures 
up to 42 °C during reproductive stage enable the crop cultivation in hostile conditions. Pearl 
millet is well adapted to grow under most adverse agro-climatic conditions considered by 
drought, low soil fertility & high temperatures. Pearl millet covers an estimated 31 m ha 
worldwide and is grown in higher than 30 countries in arid & semi-arid tropical and 
subtropical areas of Africa, Asia & Latin America. (ICRISAT; http://exploreit.icrisat.org, 
2021) [6]. 
The major manufacture factor to boost up the yield of pearl millet is enricher management, 
which has contributed to the extent of 27 percent. Nitrogen, phosphorus and potassium are 
major essentials required to development the crop production. Phosphorus is second vital 
major plant nutrient for crop production. It has been called as the “Bottlneck of world hunger”. 
“Phosphorus plays key roles in many plant processes such as energy metabolism, the synthesis 
of nucleic acids and membranes, photosynthesis, respiration, nitrogen fixation and enzyme 
regulation Raghothama, (1999) [16]”. “Phosphorus is a limiting factor to plant growth and 
productivity on 40% of the world’s arable soil. Satisfactory P nutrition improves several 
characteristics of plant development change including flowering, fruiting, root growth & yield 
mechanisms of many crops. Phosphorus acceptance in plants is regularly controlled by the 
very low solubility of phosphorus in the soil Vance, (2001) [23]”. A lack of phosphorus as a 
nutrient causes phosphorus-poor soils in agricultural systems, thus harvesting crops lose their 
P value. 
Micronutrient In order for plants to develop and progress, Zn requires a stable supply of 
nutrients from all of the necessary fertilisers in order to achieve optimal growth and output.
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In order to function properly, many proteins, such as 
transcription factors and metallic enzymes, need zinc as a 
structural component (Singh and Kumar, 2009). As well as 
maintaining plant nutrition, micronutrients have been shown 
to increase production and quality (Jakhar et al., 2006) [9]. 
After nitrates and phosphorus, zinc is often regarded the third 
most essential nutrient for plants in India. 
 
Materials and Methods 
Sam Higginbottom University of Agriculture, Technology 
and Sciences, Prayagraj, India's agricultural research farm is 
situated at 25o 24' 42" N latitude, 81o 50' 56" E longitude, and 
98 metres above sea level. To see how phosphorus and zinc 
affect Pearl millet's growth and output. (Pennisetum glaucum 
L.). Using a Randomized Block Design (RBD), nine different 
treatments were evaluated in triplicate. Each plot size of 
treatment has 3m × 3m. A mixture of (RDF)recommended 
doses of urea and MOP, together with phosphorus and zinc, 
are used in the treatments, which are characterised as follows: 
(T1) 30 kg/ha phosphorus + 5 kg/ha zinc, (T2) 30 kg/ha 
phosphorus + 15 kg/ha zinc, (T3) 30 kg/ha phosphorus + 25 
kg/ha zinc, (T4) 40 kg/ha phosphorus + 5 kg/ha zinc, (T5) 40 
kg/ha phosphorus + 15 kg/ha zinc, (T6) 40 kg/ha phosphorus 
+ 25 kg/ha zinc, (T7) 50 kg/ha phosphorus + 5 kg/ha zinc, 
(T8) 50 kg/ha phosphorus + 15 kg/ha zinc, (T9) 50 kg/ha 
phosphorus + 25 kg/ha zinc. During the harvesting stage, 
treatment-wise, the pearl millet crop was collected. On five 
randomly chosen plants from each replication, dry matter 
accumulation (g/plant) and the number of seeds collected 

from each plot were recorded. Winnowed and gutted crops 
were used to determine and express the seeds per hectare 
produced in tonnage per hectare. Stover must be dried for 
seven days in the sun to obtain the yield per hectare for each 
plot. “Gomez & Gomez (1984)'s statistical approach was used 
to calculate and analyse the data". 
 
Results and Discussion 
Effect on growth parameters 
Plant height 
Table 1 shows the plant height measurements improved as per 
crop growth progressed. At 80DAS, treatment T9 treated with 
(50 kg Phosphorus/ha + 25 kg Zinc/ha) recorded highest 
height (212.43 cm) and treatments T8, T6 were found to be 
statistically at par with T9. The maximum plant height was 
attained by the regular supply of plant nutrients during all 
growth stages, through a supply of phosphorus & zinc, along 
with nitrogen and potassium. Increasing P level up to 50 
kg/ha significantly developed plant height throughout the crop 
growth period. “Phosphorus is an important element in all 
biological systems, participating in most metabolic pathways 
and as a structural component of nucleic acids, coenzymes, 
phosphoproteins, and phospholipids”. Plant height has been 
shown to increase due to the role of zinc as a "catalyst" in 
most physiological, metabolic, and tryptophane synthesis 
processes. Certain protein elements are required to produce 
growth hormones (auxins) including IAA. There were similar 
findings described in Mehta et al. (2008), Sharma et al. 
(2012).

 
Table 1: Impact of Phosphorus and Zinc on growth parameters of pearl millet var. 'ABV - 04' 

 

S. No Treatment combinations Plant height (cm) Dn matter accumulation (g/plant) 
1. 30 kg Phosphorus/ha + 5 kg Zinc/ha 181.20 37.07 
2. 30 kg Phosphorus/ha + 15 kg Zinc/ha 187.33 38.65 
3. 30 kg Phosphorus/ha + 25 kg Zinc/ha 186.47 39.69 
4. 40 kg Phosphorus/ha + 5 kg Zinc/ha 192.10 39.03 
5. 40 kg Phosphorus/ha + 15 kg Zinc/ha 201.00 41.45 
6. 40 kg Phosphorus/ha + 25 kg Zinc/ha 204.40 43.81 
7. 50 kg Phosphorus/ha + 5 kg Zinc/ha 197.73 40.99 
8. 50 kg Phosphorus/ha + 15 kg Zinc/ha 206.70 45.07 
9. 50 kg Phosphorus/ha + 25 kg Zinc/ha 212.43 47.54 
 S.Em(+) 3.72 1.17 
 CD (P 0.05) 11.05 3.46 

 
Table 2: Impact of Phosphorus and Zinc on yield parameters characters of pearl millet var. ‘ABV - 04' 

 

S. No Treatments Ear head length (cm) No. of grains/ear head Grain Yield (t/ha) Stover Yield (t/ha) 
1. 30 kg Phosphorus/ha + 5 kg Zinc/ha 15.80 1849.33 2.29 3.72 
2. 30 kg Phosphorus/ha + 15 kg Zinc/ha 16.63 1862.67 2.33 3.75 
3. 30 kg Phosphorus/ha + 25 kg Zinc/ha 17.47 1882.67 2.42 3.82 
4. 40 kg Phosphorus/ha + 5 kg Zinc/ha 16.97 1870.67 2.37 3.74 
5. 40 kg Phosphorus/ha + 15 kg Zinc/ha 17.90 1910.33 2.50 3.75 
6. 40 kg Phosphorus/ha + 25 kg Zinc/ha 18.20 1918.00 2.54 3.79 
7. 50 kg Phosphorus/ha + 5 kg Zinc/ha 17.60 1893.00 2.45 3.77 
8. 50 kg Phosphorus/ha + 15 kg Zinc/ha 18.53 1931.67 2.60 3.55 
9. 50 kg Phosphorus/ha + 25 kg Zinc/ha 18.90 1958.00 2.66 3.90 
 S.Em(+) 0.31 14.40 0.03 0.03 
 CD (P 0.05) 0.91 42.77 0.07 0.10 

 
Dry matter accumulation 
The treatment T9 treated with (50 kg Phosphorus/ha + 25 kg 
Zinc/ha) recorded a highest dry matter accumulation of 47.54 
g at 80DAS, T8 treatment is statistically at par with T9. It is 
more important because all other vegetative characters 
contain it. Dry weight of pearl millet increased due to the 

application of P. Phosphorus may have provided a favourable 
nutritional environment for the plants, which contributes to 
their essential role in several physical and chemical processes 
that remain critical for plant development and advance in 
terms of dry weight. The improved in dry weight may 
be attributed to zinc's role in most physiological, metabolic 

http://www.thepharmajournal.com/


 
 

~ 544 ~ 

The Pharma Innovation Journal http://www.thepharmajournal.com 
processes, and the synthesis of tryptophane. Growth 
hormones (auxins) like IAA are created by the metabolism of 
protein. Similar results were stated by Sammauria and Yadav 
(2010) [18], Singh et al. (2016) [20]. 
 
Yield and yield attributes 
Ear head length 
A significant impact was experiential by the statistical 
analysis of ear head length. Treatment with 50 kg 
Phosphorus/ha + 25 kg Zinc/ha, the highest ear head length 
(18.90) was recorded. However, statistical parity was obtained 
with 50 kg Phosphorus/ha + 15 kg Zinc/ha and 40 kg/ha + 25 
kg Zinc/ha. Phosphorus application can be attributed to a 
general development in plant growth as replicated by 
increased dry matter accumulation, which may be due to an 
increased supply of phosphorus and other nutrients to plants. 
Increased availability of nutrients to plants at the flowering 
stage, which might take greater effective tiller formation and 
ultimately increased ear head length. The increase in ear head 
length (cm) may be attributed to Physiological and metabolic 
processes rely on zinc, as well as tryptophan synthesis. Zinc is 
a vital component of several proteins that produce growth 
hormones (auxins) such as IAA. In two separate studies, 
Sharma et al. (2012) and Sharma et al. (2008) [21] came to the 
same result. 
 
Number of grains/ear head 
A significant impact was observed by the analysis variance in 
the statistics of the no. of grains per ear head. With a total of 
50 kg Phosphorus/ha + 25 kg Zinc/ha (1958), the maximum 
number of grains per ear head was 9. 50 kg Phosphorus/ha + 
25 kg Zinc/ha and 40 kg Phosphorus/ha + 25 kg Zinc/ha were 
statistically equivalent. Phosphorus application can be 
ascribed to an overall enhancement in plant development as 
reflected by increased dry weight, which may be due to an 
increased supply of phosphorus and other nutrients to plants. 
Increased nutrient availability to plants during the flower 
primordial intiation stage, which may have resulted in more 
effective tiller formation and, ultimately, increased the no. of 
grains/ear head. The growth in the no. of grains/ear head may 
be attributed zinc plays a crucial role in a myriad of 
physiological and metabolic processes such as the synthesis of 
tryptophane. It is also used to produce growth hormones 
(auxins) such as IAA. Researchers Sharma et al. (2012) and 
Sharma et al. (2008) [21] observed similar outcomes. 
 
Grain yield 
Increasing grain yields required phosphorus, zinc, nitrogen, 
and potassium treatment combinations. The highest grain 
yield was obtained with treatment treated with 50 kg 
Phosphorus/ha + 25 kg Zinc/ha (2657 Kg); however, 50 kg 
Phosphorus/ha + 15 kg Zinc/ha is statistically on par with 50 
kg Phosphorus/ha + 25 kg Zinc/ha. Applying phosphorus 
might be ascribed to improved vegetative development, 
probably uptake and utilisation of other elements fascinated 
by its wide root system developed by phosphorus imitation. 
Phosphorus can be credited with a significant rise in natural 
yield because of the increase in grain production. Zinc's role 
as a "catalyst" in the synthesis of tryptophan, as well as the 
growth and development of the plant, may be ascribed to the 
increase in grain yield. Similar findings were previously 
published by Sharma et al. (2012) and Singh et al. (2016) [20]. 
 

Stover yield 
Application of phosphorus & zinc has significantly impact on 
stover production of the pearl millet. At 50 kg Phosphorus/ha 
+ 25 kg Zinc/ha, the maximum stover yield (3.90 t/ha) was 
obtained. 50 kg phosphorus/ha + 15 kg zinc/ha and 30 kg 
phosphorus/ha + 25 kg zinc/ha are both statistically equivalent 
to 50 kg phosphorus/ha + 25 kg zinc. Applying phosphorus 
might be ascribed to improved vegetative development, 
probably uptake and utilisation of other elements fascinated 
by its wide root system developed under phosphorus. The 
biological yield is a function of the stover yield. Zinc is 
critical to the growth and development of tryptophane, a 
necessary amino acid for plant growth and development. Both 
Sharma et al. (2012) and Singh et al. (2016) [20] found the 
same results in their research. 
 
Conclusion 
Due to its high grain output (2.66 t/ha) and accomplishment 
of all growth and yield goals, 50 kg P/ha + 25 kg Zn/ha would 
bring farmers benefits. This combination may be suggested to 
farmers in the future if more trials are conducted. 
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