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The adaptation strategy of Torreya grandis to high temperature.
anatomical structure and physiological homeostasis

synergistically improve heat resistance
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Abstract: Torreya grandis is an important multi-purpose economic tree species in China, but its yield is
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susceptible to high temperature in summer. It is very important to explore the response mechanism of
Torreya grandis to high temperature. In this study, 22-year-old Torreya grandis introduced from
Chongqing was used as the study object. By analyzing the changes of anatomical structure and physiologi-
cal indexes of leaves during high temperature stress (HS) period, normal temperature control check (CK)
period and stress recovery (RP) period, combined with correlation analysis and OPLS-VIP model, the key
synergistic factors were identified. The results showed that under high temperature stress, Torreya gran-
dis responded to high temperature by thickening the upper and lower epidermis (increased by 13. 56 % and
19. 04 %, respectively), expanding the intercellular spaces of the spongy mesophyll, accumulating osmotic
adjustment substances (soluble sugar, soluble protein, proline content increased significantly) and increas-
ing antioxidant enzyme activity (superoxide dismutase, catalase, peroxidase activity increased by 49. 33%
to 259. 81%). After the stress recovery period, the structural index(ratio of the palisade to spongy meso-
phyll, leaf thickness) and physiological indexes (malondialdehyde content) approached the control level.
OPLS-VIP analysis showed that leaf anatomical structure and leaf physiological indexes had a synergistic
effect on the response to high temperature stress, with leaf relative water content, superoxide dismutase
and malondialdehyde as key synergistic contributors to leaf anatomical adaptation.

Key words: Torreya grandis; high temperature stress; structural response; physiological response; syner-

gistic enhancement
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