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Abstract: This study aimed to investigate the dynamic changes in photosynthetic physiological characteristics of

Gynostemma longipes at daily and monthly scales during its vigorous growth period (June to October) under different soil
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moisture conditions, as well as their response patterns to environmental factors. The experiment was conducted in the
main production area of G. longipes in Zhenping County, Shaanxi Province. A completely randomized block design was
employed, comprising four soil moisture treatments: a rain-fed control (CK) and three irrigation treatments (I-1, I-2,
1-3) with soil water potentials maintained at —20 kPa,— 55 kPa, —75 kPa, respectively. During the vigorous growth pe-
riod (June to October) , net photosynthetic rate (A,) and stomatal conductance (G,) were measured for each treatment,
while environmental factors—total solar radiation (R) , air temperature (T,) , relative humidity (RH) , and vapor pres-
sure deficit (VPD) —were synchronously monitored in real time. Correlation analysis and multiple regression models
were applied to determine the response characteristics of photosynthetic parameters to environmental factors. The results
showed that under different treatments, the diurnal variation of leaf A, mostly exhibited a unimodal curve, with the peak
of A, occurring later than that of G, but earlier than that of VPD. Moreover, before the peak in July, A, under irrigation
treatments (I-1, 1-2, 1-3) was significantly higher than that under the control (CK). A, was relatively high during the
rapid growth period of aboveground stems and leaves (June to August) and gradually decreased from August onward; its
monthly dynamics were generally consistent with the trends of R and VPD. The diurnal dynamics of A, were significantly
influenced by soil moisture conditions. Multiple regression analysis revealed that under irrigated conditions (I-1, 1-2,
1-3), A, was primarily coregulated by R and RH; whereas under soil water deficit conditions (CK), VPD also exerted a

significant constraining effect on A,, in addition to R and RH. At the monthly scale, T, was identified as the core environ-

no

mental factor driving the monthly variation of the maximum net photosynthetic rate (A,_..). This study clarifies the re-

sponse patterns of photosynthetic characteristics of G. longipes to environmental factors at different time scales (daily and
monthly) under different soil moisture conditions during the vigorous growth period, providing a theoretical basis for im-
proving photosynthetic efficiency and implementing precision water management for G. longipes in regions with fluctuat-
ing water availability.

Key words: Gynostemma longipes; soil moisture; photosynthetic characteristics; environmental factors
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Figure 1 Diurnal dynamics of meteorological factors from June to October
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Figure 3 Monthly variation of photosynthetic characteristics of Gynostemma longipes leaves under different soil mois-
ture treatments and meteorological factors from June to October
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Figure 4 Regression analysis between leaf photosynthetic characteristics (A,.G,) of Gynostemma longipes and key envi-

ronmental factors
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Table 2 Multiple stepwise regression analysis between net photosynthetic rate (A,) and environmental factors in

Gynostemma longipes under different soil moisture treatments
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Table 3 Correlations between photosynthetic parameters

and environmental factors in Gynostemma longipes under

different soil moisture treatments
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