AR Frp
Agricultural Science LS 3 W SRA 1.062026 4E
WERM . | FIS (ISSND: 2630-4678 / (FFETIS): 650GL004

ZFRCEP b 2 AR TR IR SR 203808 50 3R 2 B Rl 1

F Itk
EFE AP EAHRRAE A
DOI:10.32629/a5.v9i3.3794

fi E] 2aHF THRERLLGOEHFRBIAR ZREAELSE MR T HAENERE T IARESK
B AT AMBIZO—ARRREW, ELEALES RFAREFHIIARTE Z4AENT AR
AR T LIE—H AN R AR R RS T AT B AR A VAR by = A G WA S EOR R R A L
PR AR RAAE AR 6 % v« ARFR AR T 38 1E s ACC R IR BR BLE B3R 3 25 HLAK 1 SW KT 35 54 8 &
& R UVAFRB-id AT Bl IAE PALE M A By B 2K M Ji 69 AR AHB 38 E 4Bt 3 0 M8 AR 95 9076 A B
155, 3F LR #E K KBS B IR B K B AR A S RAT R R 3R R T AR R A
KRBT — & A= 10 B AE T R B R~ a4 BE BRI R D AL $ = et R8BI,
[REIR] PHHE; AZWR; HARE; KRiMAE

FESFEE: R232 XEkFRIRAE: A

Synergistic effect of accumulation of active ingredients in Yunnan Xinping Chinese
medicinal materials under different cultivation environments
Zhaowei Yin
Yuxi City Xinping County Technology Achievement Transformation Center Yuxi City

[Abstract] The complex karst topography and three—dimensional climatic conditions in Xinping, Yunnan,
form a stereoscopic ecological pattern for the growth and development of medicinal plants, serving as a natural
experimental field for the cultivation of traditional Chinese medicinal materials. This study employs
interdisciplinary research methods integrating ecology, metabolism, and agronomy to systematically elucidate the
synergistic effects of soil—microbe—plant network systems, variations in water and heat conditions, and the
resulting stress responses under different geographical habitats, as well as their impacts on the regulatory
mechanisms of active ingredient synthesis. The rhizosphere microbiota can regulate ethylene levels in medicinal
plants by secreting ACC amino acid decarboxylase, thereby inducing flavonoid production. UVA and diurnal
temperature variations collaboratively modulate PAL activity and the metabolic pathway redistribution of
phenolic acids. Appropriate stress can activate jasmonic acid signaling and upregulate the expression of key
terpenoid synthesis enzymes. Based on these findings, a precise niche control system is constructed, proposing a
three—dimensional synergistic cultivation model: "bionic planting under forest to optimize the
microenvironment for root growth—vertical space intercropping to form light—temperature zoning—intelligent
sensing devices for precise regulation of water and nutrient supply."
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