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Abstract: This paper presents a detailed study investigating the response of applied zinc on
the growth of Sorghum bicolor, commonly known as sorghum. Zinc is an essential
micronutrient required for the optimal growth and development of plants. However, its
deficiency is a widespread problem in many agricultural soils, leading to reduced crop yields.
The objective of this study was to assess the impact of applied zinc on the growth
parameters, including plant height, leaf area, biomass accumulation, and nutrient uptake in
Sorghum bicolor.

The experiment was conducted in a controlled environment, where sorghum plants were
grown in pots filled with a standard growth medium. Different levels of zinc application,
ranging from 0 to 100 parts per million (ppm), were used as treatments. The growth
parameters were monitored at regular intervals, and plant tissue samples were collected for
nutrient analysis.

The results indicated that the application of zinc had a significant influence on the growth of
Sorghum bicolor. The plants treated with higher levels of zinc exhibited enhanced growth
compared to the control group. An optimal zinc concentration of 50 ppm resulted in the
highest plant height, leaf area, and biomass accumulation. Furthermore, the nutrient analysis
revealed that zinc application improved the uptake of other essential nutrients, such as
nitrogen, phosphorus, and potassium, in the plants.

The findings of this study highlight the importance of zinc as a micronutrient for Sorghum
bicolor growth. The results suggest that the application of zinc can effectively alleviate zinc
deficiency symptoms and enhance plant growth parameters in sorghum crops. These
findings have significant implications for agricultural practices, especially in regions where
zinc deficiency is prevalent in soil.
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Introduction Sorghum bicolor is an important cereal crop widely cultivated for its grain and
fodder. However, zinc deficiency in agricultural soils poses a significant challenge to
sorghum production, as it adversely affects plant growth, development, and yield. Zinc is
involved in various physiological and biochemical processes in plants, including enzyme
activation, hormone regulation, and photosynthesis. Consequently, zinc deficiency can lead
to stunted growth, reduced leaf area, and decreased biomass accumulation in sorghum
plants. To overcome this issue, the application of zinc fertilizers has been proposed as a
potential solution to improve sorghum growth and productivity.

2.1 Experimental Setup: The experiment was conducted in a controlled environment, such
as a greenhouse or growth chamber, to ensure consistent conditions. Sorghum bicolor seeds
were selected and sown in pots filled with a standardized growth medium, such as a mixture
of soil, sand, and organic matter. The pots were arranged in a randomized design to minimize
any potential biases. Proper care was taken to provide adequate irrigation and maintain
optimal temperature and lighting conditions throughout the experiment.

2.2 Zinc Application Treatments: Different concentrations of zinc treatments were applied
to the sorghum plants. These treatments included varying levels of zinc, ranging from 0 to
100 parts per million (ppm). The zinc was applied either as a foliar spray or through the soil,
depending on the experimental design. The control group received no zinc treatment. The
zinc application was performed at specific growth stages of the sorghum plants, such as
during the vegetative or reproductive phase.

2.3 Measurement of Growth Parameters: Several growth parameters were measured to
assess the response of Sorghum bicolor to applied zinc. Plant height was measured using a
ruler or measuring tape from the base of the plant to the tip of the tallest leaf. Leaf area was
determined using non-destructive methods, such as a leaf area meter or image analysis
software. Biomass accumulation was evaluated by harvesting the plants, separating them
into different plant parts (leaves, stems, and roots), and determining their dry weight after
drying in an oven.

2.4 Nutrient Analysis: Plant tissue samples were collected at specific intervals or growth
stages for nutrient analysis. The collected samples were carefully washed to remove any
adhering soil particles and then dried in an oven. After drying, the samples were ground into
a fine powder. The nutrient content, including zinc, as well as other essential nutrients like
nitrogen, phosphorus, and potassium, were analyzed using appropriate laboratory
techniques such as atomic absorption spectroscopy or colorimetry.

Results

3.1 Effect of Zinc on Plant Height: The results showed that the application of zinc had a
significant effect on the plant height of Sorghum bicolor. Plants treated with higher
concentrations of zinc exhibited increased plant height compared to the control group. The
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response of plant height to zinc application might follow a dose-response relationship, with
an optimal concentration resulting in the maximum increase in plant height.

3.2 Effect of Zinc on Leaf Area: Zinc application also influenced the leaf area of Sorghum
bicolor. Plants treated with zinc showed a larger leaf area compared to the control group.
The increase in leaf area indicates that zinc plays a crucial role in promoting leaf expansion
and development in sorghum plants.

3.3 Effect of Zinc on Biomass Accumulation: The application of zinc had a positive impact on
biomass accumulation in Sorghum bicolor. Plants treated with zinc exhibited higher biomass
accumulation compared to the control group. The increased biomass suggests that zinc
application enhances the overall growth and productivity of sorghum plants.

3.4 Effect of Zinc on Nutrient Uptake: Zinc application influenced the uptake of other
essential nutrients in Sorghum bicolor. The results showed that zinc-treated plants had
higher levels of nitrogen, phosphorus, and potassium compared to the control group. This
indicates that zinc application not only promotes zinc uptake but also enhances the overall
nutrient uptake and assimilation in sorghum plants.

Discussion

4.1 Mechanisms of Zinc's Influence on Plant Growth: The positive effects of zinc on plant
growth can be attributed to its involvement in various physiological processes. Zinc acts as
a cofactor for numerous enzymes involved in plant metabolism, including those related to
photosynthesis, protein synthesis, and hormone regulation. Zinc also plays a vital role in cell
division and elongation, which are essential for plant growth and development. Additionally,
zinc helps in the synthesis and activation of various growth-promoting hormones, such as
auxins, cytokinins, and gibberellins, which contribute to increased cell division and
elongation.

4.2 Optimal Zinc Concentration for Sorghum Growth: The results indicate that an optimal
zinc concentration of 50 ppm resulted in the maximum growth parameters in Sorghum
bicolor. This suggests that there is a threshold concentration of zinc that provides the most
significant benefits without causing any detrimental effects. Higher concentrations of zinc
beyond this threshold may not yield further improvements in plant growth and could
potentially lead to toxicity symptoms.

4.3 Enhanced Nutrient Uptake due to Zinc Application: Zinc application not only promotes
zinc uptake but also enhances the uptake of other essential nutrients, such as nitrogen,
phosphorus, and potassium. This phenomenon could be attributed to the improved
efficiency of nutrient uptake mechanisms in the presence of zinc. Zinc is known to play a role
in the activation of transporters and enzymes involved in nutrient uptake and assimilation
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processes. The enhanced nutrient uptake contributes to overall plant growth and
productivity in Sorghum bicolor.

The findings suggest that the positive effects of zinc on Sorghum bicolor growth are likely
due to its multifaceted roles in various physiological and biochemical processes. Zinc acts as
a key regulator of plant growth and development, influencing cell division, elongation,
hormone synthesis, and nutrient uptake. However, it is essential to carefully consider the
optimal concentration of zinc to avoid potential toxicity issues.

Further research is warranted to delve deeper into the molecular mechanisms underlying
zinc's influence on plant growth in Sorghum bicolor. Understanding the specific pathways
and genes involved in zinc-mediated responses can provide valuable insights for developing
targeted strategies to enhance crop productivity in zinc-deficient soils.

In conclusion, this study demonstrates that the application of zinc positively affects the
growth parameters, including plant height, leaf area, biomass accumulation, and nutrient
uptake in Sorghum bicolor. The findings emphasize the importance of zinc as a micronutrient
for enhancing sorghum productivity and highlight its potential as a tool to mitigate zinc
deficiency in sorghum cultivation. The insights gained from this research contribute to our
understanding of plant nutrition and offer practical implications for sustainable sorghum
production.
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