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Growth and leaf photosynthetic performance of forest-cultivated Coptis

chinensis from Zhuxi across different cultivation ages

GUO Rui', LI Hui', LI Guimei’, ZHANG Zezhi’"
(1. Fang County Bureau of Agriculture and Rural Affairs, Shiyan 442000, Hubei, China;
2. Shiyan City Soil Quality Protection and Fertilizer Quality Inspection Station, Shiyan 442000, Hubei, China;
3. Shiyan Academy of Agricultural Sciences, Shiyan 442000, Hubei, China)

Abstract: To investigate the change patterns in growth characteristics of aboveground part, flower yield, and leaf
photosynthetic performance of Coptis chinensis across different cultivation ages, using 2~7-year-old C. chinensis plants
as materials, this study systematically measured plant height, branch number, and stem diameter, as well as flower yield
in 4~6-year-old plants, leaf chlorophyll SPAD (soil and plant analyzer development) values in 3~6-year-old plants, and

photosynthetic parameters in 3~6-year-old leaves. The results showed that, with increasing cultivation age, plant height
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and branch number increased significantly, stem diameter increased markedly from year 4 to year 6, but declined slightly
in year 7. Flower yield in 4~6-year-old plants increased progressively with age, reaching a maximum of 261 inflorescences
(0. 38 kg) per square metre, and 104 249 inflorescences (153. 39 kg) per mu. Chlorophyll SPAD values in 3~6-year-old
leaves exhibited a unimodal trend, peaking in 4-year-old plants and decreasing significantly in 5~6-year-old plants,
indicating leaf senescence in later cultivation stages. The net photosynthetic rate followed a similar pattern, peaking at
6.80 pmolem “es ' in 4-year-old plants and declining to the lowest value of 5. 22 pmolsm “ss ' in 6-year-old plants.
Transpiration rate, stomatal conductance and intercellular CO, concentration were lowest in 3-year-old plants, increased
slightly in 4~5-year-old plants, and decreased in 6-year-old plants. However, intercellular CO, concentration remained
high in 5~6-year-old plants, suggesting that the decline in photosynthesis at later stages was primarily attributable to
reduced mesophyll cell activity rather than stomatal limitation. In summary, growth of aboveground part and flower yield
of C. chinensis continue to improve with increasing cultivation age. Notably, 4-year-old plants exhibit the strongest
photosynthetic capacity and highest physiological activity, whereas 5~6-year-old plants show significant decline in
photosynthetic performance and leaf senescence. These findings provide a physiological reference for age-specific cultivation

management in C. chinensis production.

Key words: Coptis chinensis; cultivation age; photosynthetic characteristics; chlorophyll SPAD value; leaf

senescence; agronomic traits
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Figure 1 Coptis chinensis plants and flowers
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Table 3 Detection of photosynthetic characteristics in the leaves of 3~6-year-old C. chinensis
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Figure 2 Detection of chlorophyll SPAD values in the

leaves of 3~6-year-old C. chinensis
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