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Abstract The increasing frequency of drought and heatwaves due to global climate change poses a severe
threat to desert vegetation. However, the mechanisms by which desert shrubs coordinate hydraulic safety and
thermal-tolerance to cope with compound drought-heat stress remain unclear. Five sympatric Tamarix species in
the arid region of Northwest China were investigated in this study. By combining 24 h field measurements of gas
exchange parameters and leaf water potential with the determinations of physiological traits (xylem embolism

vulnerability (P,) , turgor loss point (¥, ) , and semi-lethal high temperature (LT,) ) , we systematically

Ip
evaluated their adaptive strategies. The results showed that: (1)There was significant interspecific differentiation
in drought and heat resistance among the five species. Tamarix hispida exhibited the strongest embolism
resistance (P,;==2.20 MPa) and thermal tolerance (L.T,;=66.5 ‘C) , while T. hohenackeri showed the highest gas
exchange rates but the weakest resistance. (2) Thermal tolerance (LT,)) was significantly negatively correlated
with embolism resistance (P,,) and significantly positively correlated hydraulic safety margins (H,,) , confirming
a high degree of coordinated adaptation rather than a trade-off between hydraulic safety and thermal tolerance in

desert plants. (3) Principal Component Analysis (PC1 explained 92.4%) revealed a continuous spectrum of
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adaptive strategies: ranging from an “Acquisitive-Cooling” strategy represented by T. hohenackeri, to a

“Conservative-Tolerance” strategy represented by T. hispida. This study reveals niche differentiation

mechanisms based on hydraulic-thermal coupling and highlights the importance of prioritizing species with

(3 . ”» . . . . . .
Conservative-Tolerance” strategies for vegetation restoration under future hotter and drier climate scenarios.
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Fig.1 Monthly dynamics of air temperature and precipitation in the study area in 2025
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Table 1 Population characteristics of five Tamarix species

R CRP ) el (k)

Yy MREL . . P e ik TR
Species Plants Crown width Crown width Height/m  Basal diameter/cm  Dead branch rate/%  Mortality rate/%
P (E-W)/m (N-S)/m £ ° y rate/7
iy >4
ZALRERD . 15 1.78+0.02° 1.50+0.04° 1.71£0.03* 3.30+0.03" 45.97+0.89* 20.00
T hohenackeri
K ] . .
KR 13 1.704£0.03° 1.37+0.03" 1.694£0.01% 3.08+0.03° 39.79+0.56" 15.38
Telongata
X
gﬁ)f.iw.ﬂ 13 1.57+0.03° 1.45+0.04™ 1.60+0.01°¢ 2.81+0.02° 32.49+0.51° 7.69
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H AR
FIRBAEH) 12 1.38+0.03° 1.3440.03" 1.42+0.02¢ 2.62+0.05¢ 25.86+0.65¢ 0
Tlaxa
IEEYES
NJ{.TL.W 12 1.43+0.03¢ 1.3440.02° 1.61+0.02" 2.45+0.05¢ 15.29+0.92¢ 0
T hispida

T B AP RS [RAUA NG TR R R R ) 22 5 35 (P<0.05) s JET A OWAREHI I A e HEL, RIEAT V22 04T

Note: Data were means+SE. Different lowercase letters within the same column indicated significant differences among species (P<0.05).

Mortality rate was calculated from field census data and was not subjected to significance testing.
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