
Gibberellic Acid Effects on Setaria Viridis Mutants

Introduction

Gibberellic Acid: Gibberellins are a group of plant hormones 
that regulate growth and development. They promote stem 
elongation, seed germination, and protein synthesis by 
stimulating cellular activity and enzyme production. Unlike 
other hormones such as auxins and cytokinins, gibberellins 
can cause dwarf plants or slow-growing tissues to rapidly 
elongate, sometimes reaching several times their normal 
size (Brewing Industry Research).

Setaria viridis (Green Foxtail): Setaria viridis, or green 
foxtail, is a fast-growing annual grass native to Eurasia and 
commonly found in disturbed environments. It reproduces 
quickly through seeds and can produce multiple generations 
in a single season. This plant thrives in a wide range of 
conditions, from full sun to partial shade and in soils ranging 
from moist to dry. It has a nodding seed head (1–4 inches 
long), light green leaves up to 12 inches long, and a 
spreading, multi-stemmed growth form. While it spreads 
aggressively, it is less common in high-quality natural areas 
and can serve as a food source for small mammals and 
grazing animals (Plant Tool Box).

Materials and Methods

Results

The wild-type (WT) plants show a strong positive 
response to GA₃ treatment, with significantly greater 
growth over time compared to untreated plants, 
indicating normal gibberellin sensitivity. In contrast, 
the mutant genotypes exhibit reduced or minimal 
responses to GA₃, suggesting possible defects in 
gibberellin signaling or growth regulation pathways.

Conclusions

Key Finding: Gibberellic acid (GA₃)  promotes plant 
growth in Setaria viridis, as treated plants consistently 
showed greater height over time compared to 
untreated plants.

Genotype  Differences: The response to GA₃ varied 
across genotypes, indicating that genetic differences 
influence how plants respond to the hormone. Some 
mutant lines showed reduced or minimal growth even 
with GA₃ treatment.

Biological Insight: These differences suggest that 
certain mutations may disrupt normal growth 
regulation or gibberellin signaling pathways.

Overall Conclusion: GA₃ is an important regulator of 
plant growth, but its effectiveness depends on the 
plant’s genetic ability to properly perceive and respond 
to the hormone.
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Environment & Setup: This experiment will be conducted in a greenhouse 
with supplemental lighting to ensure a consistent growing environment and 
promote faster plant development. Two identical trays will be placed under 
the lights to maintain uniform environmental conditions.

Plant Layout: Each tray will contain the same arrangement of plants: 2 pots 
of the wild-type variant, 5 pots of Millet 1, 5 pots of Millet 2, 5 pots of Millet 
3, and 1 pot of a random millet variety. Each pot will contain a single seed to 
ensure consistent growth conditions and accurate comparisons.

Treatment vs. Control: One tray will serve as the experimental group and 
will receive a gibberellin (GA₃) treatment during weeks 3–4, applied three 
times approximately two days apart. This tray will also receive fertilizer 
during weeks 2 and 5. The second tray will act as the control and will 
receive the same fertilizer schedule, along with the same volume of water 
used in the GA₃ treatments instead of the hormone.

Data Collection: Plant height will be measured at the start of each week, 
and the number of blades (leaves) will also be recorded. This consistent 
data collection will allow for accurate tracking of growth over time.

Data Analysis: All collected data will be entered into a spreadsheet and 
analyzed to evaluate the effects of gibberellin on plant growth across 
different millet genotypes. The goal is to determine how GA₃ influences 
growth and whether mutant varieties respond differently compared to the 
wild type.
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