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Responses of stem hydraulic traits in Salix psammophila and Caragana korshinskii to manipu—
lated precipitation variation. CHEN Liau' LI Yangyang’® (' College of Forestry ~Northwest
A&F University Yangling 712100  Shaanxi  China; *Institute of Soil and Water Conservation
Northwest A&F University Yangling 712100 Shaanxi China; ’Institute of Soil and Water Conser—
vation Chinese Academy of Sciences and Ministry of Water Resources Yangling 712100 Shaanxi
China) .

Abstract: With a precipitation manipulation experiment ( Control +45% and - 50%) the
responses of stem hydraulic traits in two dominant shrubs ( Salix psammophila and Caragana
korshinskii) of water-wind erosion crisscross region of the Loess Plateau to projected precipitation
variation were examined to elucidate their adaptability to future precipitation changes. Results
showed that the specific hydraulic conductivity ( K,) leaf specific conductivity ( K;) and Huber
value in S. psammophila increased significantly by irrigation but showed no responses to drought.
The predawn and midday leaf water potential and water transport efficiency ( K, and K;) in C.
korshinskii decreased significantly by drought and showed no responses to irrigation. The embolism
resistance across different treatments did not differ in the two shrubs. The midday native embolisms
across treatments in S. psammophila were almost the same. Drought increased midday native
embolism in C. korshinskii. Irrigation increased conduit diameter and conduit area per stem sap area
while drought increased the vessel density and decreased the hydraulic diameter in S. psammophila.
Irrigation had no effect on xylem anatomy whereas drought increased the vessel density and wood
density in C. korshinskii. These results indicated that irrigation promoted stem hydraulic function in
S. psammophila and drought decreased stem hydraulic function in C. korshinskii. C. korshinskii may
be less resistant to future dry climate than S. psammophila.
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Fig.1  Soil volumetric water content ( SVWC) in Salix psammophila and Caragana korshinskii plots under different treatments
(2016-07) .
A: Salix psammophila; B: Caragana korshinskii. CK: Control; It Increased water; D: Dry. The same below.
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1 Weibull P,.P,, Py
Table 1 Calculated P,, P, and Py by Weibull modelling of stem vulnerability curves in Salix psammophila and Caragana
korshinskii ( MPa)

Plant Treatment P, Psy Py
CK -1.45+0.03 -1.74+0.05 -1.95+£0.06
S. psammophila Increased water -1.44+0.21 -1.81+0.05 -2.15+0.15
Dry -1.36+0.14 -1.63+0.03 -1.91+0.02
CK -1.39+0.01 -2.63+0.02 -3.84+0.34
C. korshinskii Increased water -1.44+0.03 -2.78+0.05 -3.95+1.28
Dry -1.23+0.03 -2.50+0.01 -3.72+0.50
2
2% Table 2 Midday native embolism of stems in Salix psam-
mophila and Caragana korshinskii under different treat—
ments

Plant Treatment W, i (MPa) PLC,,q (%)
. CK -0.76+0.02a 12.8+1.6a
! S. psammophila Increased water ~ —0.78+0.01a 10.2+1.2a
Dry -0.890.02b 17.0+2.5a
CK -1.770.03a 39.3+5.2h
C. korshinskii Increased water ~ —1.69+0.03a 35.8+4.4b
14r o oK Dry -2.01£0.03b 61.5+4.4a
:; 12 + . b ED ( P<0.05) Different
Ew} T small letters indicated significant difference among different treatments in
¥ b the same species at 0.05 level. The same below.
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Fig.3  Specific hydraulic conductivity ( K,) leaf specific K Hub
hydraulic conductivity ( K;) and Huber value in Salix psam-— s uber

mophila and Caragana korshinskii under different treatments.
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Fig.4 Stem hydraulic vulnerability curves in Salix psammophila and Caragana korshinskii under different treatments.
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Table 3 Anatomical traits and wood density of stems in Salix psammophila and Caragana korshinskii under different treatments

Plant Treatment D VD D, WD
(bm)  (ind=mm®)  AGA (%) (m) ¢ (g°em™)
CK 28.24+0.62b 224+12b 11.6+0.8b 33.39x+1.12a 0.07+0.01a 0.42+0.03a
S. psammophila Increased water 30.44+0.66a 222+5b 13.7+0.5a 36.05+1.01a 0.06+0.01a 0.41+0.03a
Dry 26.82+0.65b 267+16a 11.3+0.4b 29.92+0.73b 0.08+0.01a 0.44+0.01a
CK 23.32+1.18a 145+4b 10.9+1.4a 40.02+2.63a 0.07+0.01a 0.59+0.02ab
C. korshinskii Increased water 23.60+1.36a 140+11b 12.9+1.0a 43.89+1.43a 0.05+0.01a 0.56+0.03b
Dry 23.20+1.11a 183+5a 10.5+0.5a 37.02+1.65a 0.07+0.01a 0.65+0.02a
; Huber P, Py, Py 0.2 MPa
‘g,md -
“ ” 29
19
30
( Populus tremuloides)
Huber i 6
17
Huber °" ( Pinus palustris)
( Pinus halepensis) Huber
27-28
Huber 2
( 1I"pd Wmd)
(K, K)
Huber
3.2 .
14.8% 39.7% "
10.2% ~
PPy Py 17.0% :
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