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Abstract

Titanotrichum oldhamii is a rare and endangered plant unique to China. In order to address the wa-
ter demand issue in the cultivation of T. oldhamii, we used T. oldhamii as the test material, the effects
of drought stress on gas exchange, chlorophyll fluorescence, and antioxidant enzymes were studied.
The results showed that drought stress significantly reduced the net photosynthetic rate (Pn) and
stomatal conductance (Gs) of T. oldhamii; The Fv/Fm, Fv'/Fm’, ®PSII, qP, and ETR of T. oldhamii also
showed a continuous downward trend under drought stress, indicating that the open PSII reaction
center and PSII reaction center light energy conversion efficiency of T. oldhamii decreased under
drought stress, thereby reducing its electron transfer ability and leading to a decrease in Pn. How-
ever, after drought stress, the non-photochemical quenching (NPQ), superoxide dismutase (SOD)
activity, and peroxidase (POD) activity of T. oldhamii significantly increased, indicating that T. old-
hamii has activated the heat dissipation and antioxidant enzyme system of antenna pigments, but
these defense reactions may not be sufficient to effectively dissipate excess excitation energy and
clear reactive oxygen species in a timely manner, resulting in a continuous decrease in Pn of T. old-
hamii under drought stress.
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Figure 1. Changes in relative water content of leaves of 7. oldhamii under drought stress
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Figure 2. Changes in net photosynthetic rate, stomatal conductance, and intercellular CO2 concentration of 7. oldhamii under
drought stress
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Figure 3. Changes in chlorophyll fluorescence parameters of T. oldhamii under drought stress
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Figure 4. Changes in antioxidant enzyme activity of 7. oldhamii under drought stress
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