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        The leaf cross-section anatomy of eight plant species used for forest restoration. including
Gmelina arborea Roxb., Holoptelea intergrifolia Roxb. Planch., Artocarpus lacucha Roxb. ex Buch.-
Ham., Choerospondias axillaris, Elaeocarpus lanceifolius Roxb., Azadirachta excelsa (Jack) Jacobs,
Diospyros glandulosa Lace, and Cinnamomum iners Reinw. ex Blume. was studied to apply as
database for plant carbon storage research. The leaf samples of eight species were collected and
cross-sectioned using a free-hand sectioning technique, and stained with 0.1% Safranin O. Then, leaf
anatomy was examined under a compound microscope. Results showed that mesophyll thickness
ranged from 0.06 to 0.23 mm, with Elaeocarpus lanceifolius had the highest thickness (0.23±0.014
mm), while Holoptelea intergrifolia had the lowest thickness (0.06±0.007 mm). The palisade: spongy
ratio varied between 0.60-0.95, with Elaeocarpus lanceifolius showed the highest ratio (0.95±0.120)
and Cinnamomum iners showed the lowest ratio (0.60±0.082).

        Global warming is a significant environmental crisis caused by the increase of greenhouse gases,
particularly carbon dioxide. This crisis has led to rising average temperatures, more frequent and severe
natural disasters, and various impacts on ecosystems. In Thailand, the average temperature has
increased by approximately 1°C over the past 70 years and expect to rise by an additional 2-4°C by 2100.
Forest restoration represents approach to mitigating global warming, as trees absorb carbon dioxide
through the process of photosynthesis in their leaves. Leaves contain stomata and mesophyll  (divided
into palisade and spongy mesophyll ) that play crucial roles in gas exchange and photosynthesis. This
study anatomical characteristics of leaf cross-sections from eight plant species used for forest
restoration in northern Thailand. This study anatomical characteristics of leaf cross-sections from eight
plant species used for forest restoration in northern Thailand. The research seeks to understand the
internal leaf structures. The findings will provide an essential database for developing guidelines to
select plant species with high efficiency in carbon dioxide absorption and forest restoration,
contributing to sustainable mitigation of global warming.​​​​​​​​​​​​​​​​
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Table 2 Comparison of the thickness of Mesophyll,
palisade, and spongy layers (in millimeters) and the

ratio between palisade and spongy layers

Table 1 Comparison of Specific Leaf Area

From the cross-sectional study of leaf
blades, it was found that all eight plant
species had cuticles and trichomes covering
the leaf epidermis. Glands were observed in
Gmelina arborea, Artocarpus lacucha,
Choerospondias axillaris, Diospyros
glandulosa Lace and Cinnamomum iners.
while no glands were found in Holoptelea
integrifolia, Elaeocarpus lanceifolius and
Acrocarpus fraxinifolius. The arrangement
of the mesophyll was dorsiventral, with
palisade parenchyma arranged on the upper
side adjacent to the upper epidermis, and
spongy parenchyma positioned on the lower
side adjacent to the lower epidermis.
Elaeocarpus lanceifolius exhibited two layers
of palisade parenchyma and had the
greatest thickness of mesophyll, including
palisade parenchyma and spongy
parenchyma, while Choerospondias axillaris  
had the least thickness of mesophyll,
including palisade parenchyma and spongy
parenchyma. Regarding the vascular
bundles,  xylem on the inside and phloem on
the outside, surrounded by fibers.
Calculation of the Specific Leaf Area (SLA)
showed that Choerospondias axillaris and
Gmelina arborea had the highest values,
while Elaeocarpus lanceifolius and
Cinnamomum iners  were in the group with
the lowest SLA values.​​​​​​​​​​​​​​​​


