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Introduction

The emergence of CRISPR/Cas systems has revolutionized plant biotechnology by enabling precise and efficient
genome editing across diverse plant species. These technologies have significantly accelerated functional genomics
studies and crop improvement strategies by allowing targeted modification of specific genomic loci. Nonetheless, despite
ongoing advancements in genome-editing technologies, the overall efficacy of CRISPR/Cas applications in plants is
highly dependent on the effectiveness of delivery mechanisms used to introduce editing components into plant cells.
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Conclusion

Agrobacterium-based CRISPR/Cas delivery continues to play a central role in plant genome engineering because of its
versatility and broad applicability across plant systems. However, successful editing depends on complex interactions
between biological and technical factors, often leading to variable and difficult-to-predict outcomes. Key challenges
include inconsistent transgene integration, mosaic editing patterns, regeneration bottlenecks, and species-specific
transformation recalcitrance. Although alternative delivery technologies are emerging, Agrobacterium remains a
fundamental tool for current and future plant genetic engineering strategies. Continuous optimization of transformation
strategies, tissue culture systems, and CRISPR delivery technologies is therefore essential for improving editing
precision, stability, and applicability in diverse plant species.
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