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Ecophysiological effect of xylem embolism in six tree species

ZHANG Shuo-Xin,SHEN Wei-Jun,ZHANG Yuan-Ying (Facuity of Resourcess Northwest Forestry
UniversityYangling »Shaanai 712100, China)

Abstract ; Xylem embolism and water potential of six tree species was measured for fourteen months. The
results showed that xylem embolism could directly cause the loss of xylem hydraulic conductivity. The in-
fluence of xylem embolism could be expressed by vulnerability curves. Two types of vulnerability curve
models for the six deciduous broad-leaved tree species were established ,through which the theoretical val-
ue of parameters could be determined and their physiological meanings were also discussed. Analysis
showed that the embolism vulnerability of the species was Hippophae™ Robinia=U lmus>>Populus>>Cory-
lus> Acer. The influence of xylem embolism on tree growth and evolution lay in two sides:1)There was a
significant relationship between winter xylem embolism and spring sprouting of trees. The heavier the win-
ter xylem embolism was,the later the spring sprouting. 2) The death of the twig’s top caused by xylem em-
bolism was discovered in three vulnerable species (Ulmus , Robinia s Hippophae)in early spring and this find-
ing was a direct support for Zimmermann’s “plant segmentation hypothesis”. Xylem embolism was influ-
enced by internal and external factors. Hydraulic architecture was the main internal factor. Mean xylem em-
bolism in 14 months of the six species was Ulmus>> Robinia>> Hippophae > Populus>>corylus > Acer,i. e.
ring-porous species >>semi-ring-porous species >diffuse-porous species. Water and temperature of air and
soil were the main external factors influencing xylem embolism. During the growing season,water status

was the major factor.but in winter,water and temperature enacted commonly.
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Tablel The optimized “VC”models of the tree species and test precision
Regression precision F
Tree species Models n Fo.on(1,n—2) Note
R Se F
81. 436¢°+
y=81.436c 0.826  7.338 63.623 Wo=—0.126MPa
Populus 2 26 Fo.01(1,24)=7.82
opulus - _ x? ‘ 0.674 52.77 16.704 =" LHC i =81. 4474
conadensis 0. 00032244 0. 0540722
76.017¢ %"
y=10. ¢ 0.964 6.044  144.67 W)= —0.093MPa
Ul s 2 24 Fo.01(1,22)=7.95
s x? 0.683 15.735 10.897 % LHCuax=176. 025
pumila 0.0005426-+0. 017332
o 0.159
Robini y=T4.672¢7 oy 0046 T-8LL 10L.35 oo Wo=—0.080MPa
obinia 2 . ,19)=8.
y= x 0.908 29.327 o0.671 = " LHCnix=174.67%
pseudoacacia” (. 00040714 0. 0272522
y=85.130¢" %"
=85.130e"= 0.771  7.901 26.005 o= —0.052MPa
Hi hae 2 28 Fo.n(1,26)=7.72
tpoptac x? 0.671 9.688 10.794 " LHCiy=85.13%
rhamnoides 0.0001992+0. 0125922
80. 182727
y=200. Iozer 0.920  18.29 33.171 Wo=—0.286MPa
Corylus 2 22 Fo.01(1,21)=8.02
oy 0.974  9.777 18.669 " LHC i =80.18%
heterophylla 0.07421-+0. 018392
o 0.413
) y=48. 648¢7 ps  0-841 20678 15.119 oo oo Wo=—0.206MPa
-er 2 0. s =T7.
¢ y— z _ %% 0,909 13.697 10.025 " LHCx=148.65%
truncanum >~ 0. 003059-+0. 0276722
v, W LHC pax W,is the water potential threshold, LHCy.x is the maximum value
of the hydraulic conductivity loss
2 6

Table 2 The sprouting time of six deciduous broad-leafed tree species

Tree species Hippophae Populus Acer Corylus Jlmus Robinia
3 29~30 3 29~30 4 1~2 4 i =5 4 11~12 4 14~15
The sprouting March March April April April April
period 29th~30th 29th~30th first~second 4th~5th 11th~12th 14th~15th
90% lem? The sprouting period was determined with 90 per-
cent of leaves whose area was nearly lcm?
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