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Abstract: To investigate the regulatory mechanisms of photosynthesis in the C4 woody plant Halox
ylon ammodendron Bunge in the arid northwest region. The pathway of photosynthesis at different growt
h stages of H. ammodendron was assessed by measuring carbon isotope ratios, and the tissue structures
at different growth stages were observed and compared using anatomical sections. Transcriptome analysis
was employed to analyze the expression patterns of key Ci photosynthetic genes and to screen genes pot
entially related to the development of Kranz anatomy. Overexpression of photosynthetic regulatory functio
nal genes and transcription factors in Arabidopsis and poplar was performed to analyze their specific biol
ogical functions and regulatory mechanisms. The study revealed that H. ammodendron performs Cs; photo
synthesis at the cotyledon stage, and even when the initial assimilative branches have a C4 Kranz anato
mical structure, the carbon isotope discrimination shows a 8'*C value similar to that of Cs. It is not unti
1 the assimilative branches mature that a 3'3C value similar to Cs can be observed, and at this point, the

plant shifts to the Cs4 photosynthetic pathway. The expression of key Cs4 genes in mature assimilative br

anches is higher than in the initial assimilative branches. Transgenic Arabidopsis overexpressing HaANTI
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has higher vein density and more developed veins compared to the wild type, with a significant increase
in biomass. Chloroplast anatomical observation shows that transgenic plants have a higher number of gra
na layers and larger starch grain volumes, and the photosynthetic rate is also significantly enhanced. The
study further understands the developmental process of the Cs Kranz anatomical structure and the regulat

ory mechanism of photosynthesis in H. ammodendron.
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