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Study on physiological and biochemical characteristics, and micro— and

ultra—structure of leaves from five Polygonatum species
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[Abstract] Objective To elucidate the physiological, biochemical, microstructural, and ultrastructural characteristics of leaves
from five Polygonatum species. Methods Leaves from five widely cultivated Polygonatum species (P. odoratum, P. sibiricum, P.
cyrtonema, P. kingianum, and P. hunanense) were used as experimental materials. Leaf water content, chlorophyll content, RubisCO
enzyme activity were measured, and leaf microstructural and ultrastructural features were observed. Results The leaf water content
of shade—cultivated P. sibiricum, P. cyrtonema, and P. kingianum (78%~81%) was significantly higher than that of non—shaded P.
odoratum (73%, P<0.01). Shade—cultivated Polygonatum species showed higher total chlorophyll content (CT), chlorophyll a (Ca),
and chlorophyll b (Cb) content compared to non-shaded P. odoratum. However, the Ca/Ch ratio of non-shaded P. odoratum was

higher than that of several shade—cultivated Polygonatum species. P. kingianum exhibited the highest RubisCO activity (413.78 U/L),
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while no statistically significant difference (P>0.05) was observed in RubisCo activity between shaded and non-shaded P. odoratum
(294.54 U/L and 289.58 U/L, respectively). Microstructural observation revealed that non—shaded P. odoratum exhibited the thickest
leaves (248.77 pm), with greater length and width of both upper and lower epidermal cells compared to other shade—cultivated
Polygonatum species. In contrast, P. kingianum showed the thinnest leaves (113.60 pm) and the smallest lower epidermal cells
(27.13 pm in length x 2090 pm in width). Ultrastructural analysis indicated that shade—cultivated P. odoratum contained chloroplasts
with well-developed thylakoids and regularly shaped osmiophilic granules, whereas non—shaded P. odoratum displayed degenerated
thylakoids and enlarged osmiophilic granules. Conclusion There are differences in the physiological, biochemical, microstructural,
and ultrastructural characteristics among the five Polygonatum species. Field—grown P. odoratum possesses thicker leaves, larger
epidermal cells, and a higher Ca/Cb ratio, whereas shade—cultivated Polygonatum species maintain relatively higher leaf water
content and chlorophyll content but a lower Ca/Ch ratio. This study provides valuable insights for evaluating the photosynthetic
characteristics and environmental adaptability of Polygonatum species.
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Fig.1 Leaf phenotypes of five Polygonatum species
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Fig.2 Water content of leaves from the five Polygonatum
species (xxs, n=3)
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Fig.3 Chlorophyll content of leaves from the five Polygonatum species (x+s, n=3)
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Fig.4 RubisCO activity of leaves from the five
Polygonatum species (x+s, n=3)
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Fig.5 Microstructure of leaves from the five Polygonatum species
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