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ABSTRACT
Objective: As a powerful statistical method, meta-analysis is capable of obtaining a more accurate and
comprehensive estimate of the true effect size of a factor by quantitatively combining the results of
independent and seemingly contradictory studies. By collecting, summarizing, and statistically
analyzing research findings, this method can reveal hidden patterns in data and lead to a better
understanding of the moderating factors in plant response.
Material and methods: This research involved a meta-analysis study of the effects of urea on seed
yield and seed oil percentage traits, based on 36 scientific and research articles published between 1995
and 2022 in Iran and several other countries. The criteria for article selection were based on the research
title., location of the experiment., type of experimental design., number and type of experimental
treatments., nitrogen source (urea)., and key traits including seed yield and seed oil percentage. All
analysis steps were performed using Comprehensive Meta-Analysis (CMA) software version 3.7. Linear
regression was plotted using Microsoft Excel.
Results: The pooled results of this meta-analysis showed that the overall effect size of urea fertilizer on
seed yield was 0.688., and the overall effect size on seed oil percentage was 0.399. Linear regression
results indicated a very weak negative correlation between oil percentage and urea fertilizer (R* =
0.1317)., and a relatively weak positive correlation with a positive slope between seed yield and urea
fertilizer (R?=0.2915).
Conclusion: Based on the findings, it can be concluded that while optimal urea application can
significantly increase seed yield, its management must be carefully implemented to prevent a reduction
in oil percentage and negative environmental consequences. The use of integrated strategies. Such as
combining bio-fertilizers with reduced amounts of urea., can be considered an effective approach for
simultaneously achieving yield and quality objectives in sunflower cultivation
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