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Abstract

To address the industrial pain points of the unclear meteorological adaptability of Phalaenopsis cul-
tivation in the greenhouses of Qunke New District, Hualong County, the lack of targeted disaster
prevention and control measures, and the absence of professional microclimate observation equip-
ment, this study relied on the unique temperature and humidity effects of the Yellow River Valley.
It utilized the daily conventional meteorological observation data from the Hualong County Mete-
orological Station from 2022 to 2024, the manually timed temperature and humidity monitoring
data of the greenhouses in Qunke New District, and the agricultural situation records throughout
the entire growth period of Phalaenopsis. By applying research methods such as statistical analysis,
comparison between the greenhouse interior and exterior, hierarchical matching, and suitability
zoning, the study systematically analyzed the coupling relationship between the external meteoro-
logical conditions and the micro-environment inside the greenhouses, determined the meteorolog-
ical suitability thresholds for each growth stage of Phalaenopsis, evaluated the patterns of adverse
meteorological conditions’ impacts, delineated the meteorological suitability zones for cultivation,
and established a targeted meteorological regulation and disaster prevention technology system.
The results indicated that the Yellow River Valley in Qunke New District exhibited significant tem-
perature inversion and temperature-humidity effects, with monthly average temperatures during
the growth season ranging from 11.7°C to 21.1°C and monthly average relative humidity from 39.9
to 67.5%, which naturally suited the greenhouse cultivation of Phalaenopsis. The temperature and
relative humidity outside the greenhouses were significantly positively correlated with the micro-
environment inside. Cold waves with strong temperature drops and continuous overcast and rainy
days with high humidity were the core adverse meteorological factors affecting the growth of
Phalaenopsis. The meteorological suitability thresholds for each growth stage of Phalaenopsis were
clearly defined, with the critical low temperature for the core growth stages not lower than 12°C
and the suitable humidity ranging from 60% to 80%. Finally, based on the temperature and humid-
ity differences in the river valley, three types of meteorological suitability zones for cultivation were
delineated, and a zonal control plan was formulated.
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Figure 1. Changes in monthly average temperature and monthly average relative humidity during the Phalaenopsis growing season
in Qunke New District from 2022 to 2024
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Table 1. Comparison of temperature and humidity inside and outside greenhouses in Qunke New District under different weather
types (average values from 2022 to 2024)
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Table 2. Comparison table of meteorological suitable thresholds for Phalaenopsis at different growth stages in greenhouses
of Qunke New District
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