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Abstract: Chinese savanna evergreen plants can tolerate prolonged drought stress for more than
half a year, but the mechanisms underlying the eco-physiological responses of these evergreen
plants to drought stress are poorly understood. We selected a dominant evergreen species,
Tarenna depauperata Hutchins, in this study and measured predawn leaf water potential, pressure-
volume curves, leaf gas exchange, leaf spectral traits, chlorophyll fluorescence and P700 in the

rainy and dry seasons, respectively. Results showed that predawn leaf water potential (¥,4)
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decreased to — 4. 5 MPa in the dry season. Compared with the values in the rainy season. leaf
specific hydraulic conductivity ( K. ) decreased by 49. 5%, the chlorophyll reflectance index
(NDVI) decreased by 40. 6% , and the anthocyanin reflectance index (AR/) increased to 0. 074 in
the dry season, which was 12. 3 times as much as the value of the rainy season. The seasonal
differences in Y,4s K., NDVI and ARI were significant (P < 0. 05). The maximum quantum yield of
PSIl (F,/F,) decreased from 0. 8 in the rainy season to 0. 72 in the dry season (P < 0. 05),
indicating photoinhibition in PS [ ; however, the activity of PS 1 (P,) remained stable during peak
drought. In addition, maximum non-photochemical quenching (NPQ) increased by 31% and the
maximum cyclic electron flow (CEF) decreased by 66% in the dry season compared with those in
the rainy season. These results suggested that CEF was significantly inhibited by prolonged seasonal
drought. The downregulation of light harvesting efficiency and the enhancement of NPQ played
important roles in the photoprotection of this Chinese savanna evergreen woody species.

Key words: Seasonal drought; Specific leaf hydraulic conductivity; Leaf spectral traits; Non-photo-

chemical quenching; Cyclic electron flow
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Table 1 Comparisons of hydraulic traits, spectral traits and photosynthetic apparatus of
Tarenna depauperata between the rainy and dry seasons
Parameters Abbreviation Unit Rainy season Dry season P

— + — +
Predawn leaf water potential Yoo 0.6 %0.06 4.5 % 0.1 34.805 = 0.001
. Yhp —2.7 %005 -—-3.0%x0.1 2.026 >0.05
Turgor loss point
Leaf specific hydraulic KL 107%kgem ™ 'es™TeMPa™" 10.1 * 1.1 51%0.5 4.756 << 0.01
conductivity
+ +
Chiorophyll reflectance index NDVI 0.552 £ 0.007 0.328 = 0.009 21.134 <C0.001
. ) ARI 0.006 £ 0.001 0.074 = 0.001 49.433 <C0.001
Anthocyanin reflectance index
em2eg7! + +
Maximum net photosynthetic rate A max mmol COrm™2-s 12.5 £ 0.6 3.3+ 0.4 13.917 < 0.001
Js mol H,Oem~2+s7! 0.208 £ 0.17 0.037 £ 0.003 10.767 <C0.001
Stomatal conductance
PSTI
Maximum quantum yield of Fyv/Fm 0.80 £ 0.005 0.72 = 0.02 4.208 <<0.01
photosystem [[
P700 Pm 0.59 £ 0.02 0.56 £ 0.04 0.666 > 0.05

Maximal photo-oxidizable P700
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