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Water-Wind Erosion Crisscross Region of the Loess Plateau
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Abstract: The plasticity of plant morphological and physiological traits is the foundation to probe species
adaptation. Hence, the plasticity of growth, photosynthetic and hydraulic traits of Caragana korshinskii
growing under different slope positions with different soil texture,including A:gully channel+loessial soil,
B:slope+loessial soil,C:slope top+loessial soil and D:slope top+layered soil,were studied in order to ex-
plore the mechanism of the extensive distribution of this species under fragmented landscapes on the Loess
Plateau. The results indicated that: (1) the soil moisture within 1 —3 m and 3 m layer under habitat D and A
were higher than those under habitat B and C. (2)C. korshinskii growing under habitat A and D had rela-
tively larger canopy size, plant height and current-year twig length and thinner leaf thickness than those
plants under habitat B and C. The midday leaf water potential, net photosynthetic rate, stomatal conduct-

ance and transpirational rate were also increased, but no difference existed for specific hydraulic conductivi-
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ty, Huber value and midday native embolism. (3) Among those measured plant traits, current-year twig

length,net photosynthetic rate, stomatal conductance and transpirational rate showed relative larger plas-

ticity,indicting C. korshinskii mainly depend on variation of current-year twig length and photosynthetic

traits to adapt to different water habitats.
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Fig. 1 Changes of soil moisture with depth for

C. korshinskii under different habitats
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Table 1 Plant growth status for C. korshinskii under different habitats (mean®SE,n=6)
A5 & IR R = 53 BE B
Habitat Crown size/m Height/m Number of branch Current-year twig length/cm
A 2.32+0.16 a 2.10+0.16 a 18.64+2.8 ¢ 26.5542.09 a
B 1.684+0.07 b 1.374+0.15 b 35.0+3.3 a 15.204+0.84 b
C 1.70+0.10 b 1.564+0.18 b 23.842.5 be 21.0540.94 a
D 2.04740.23 ab 1.8040.07 ab 30.2+3.6 ab 22.46+2.21 a

T« RSN R] /NG 5B R AR B ) 22 5 A8 B 2 (P<C0. 05) 5 R Al

Note: Different normal letters indicate significance between habitats at 0. 05 level; The same as below.
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Table 2 Leaf traits for C. korshinskii under different habitats (mean®=SE,n=56)
E i st
/(mg * cm™?) /(gem ?) ! content/ %
A 9.4240.59 257.18+8.82 ab 36.20+1. 20 3.4340.93 ab 3.1340.36 a
B 10.1440. 22 269.05+7.52 ab 37.6740. 46 4.4740.66 a 2.7540.11 ab
C 9.92+0.39 277.89+6.17 a 39.26+3.59 3.33+0.82 b 2.60+0.11 b
D 9.2340.24 252.12+6.89 b 37.1740.78 3.494+0.21 ab 2.64+0.50 b
x3 AEAEETHEEMHKBMSKE
Table 3 Leaf water potential and xylem hydraulic traits for C. korshinskii under different habitats (mean®SE,n=6)
Mk ALK 5 .IEtFLIﬁJ(?} Spectigfﬁgj;ciulic Leaf :Egi‘ii7ﬁiraulic AR i I[q:ﬁgﬁ}}i
Habitat Prcdawn_lcsz water Midday ka,f water conductivity conductivity Huber Vahie Mlc_ldayw
potential/ MPa potential/MPa JGkgem desleMPal) /(gem les leMPal) /(HV,X10~ %) embolism/ /%
A —0.3540.04 —2.624+0.12 b 6.3941.67 0.89+0.10 1.6440.32 40.72+4.95
—0.4740.05 —2.7740.10 be 3.66+0.25 0.784+0.04 2.1740.21 32,6446, 11
C —0.4340.07 —2.9940.09 ¢ 4.06+0. 32 0.75+0.10 1.8440.17 44, 68+5.96
D —0.4240.02 —2.314+0.05 a 5.1340. 46 0.784+0.07 1.5540. 14 49,06+3.79
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Table 4 Photosynthetic parameters for C. korshinskii under different habitats(meandSE,n=6)
A HFOLAH R AL ZE o R K43 F &R
Habitat P./(pmol * m~?% « s71) Gy/(mmol e m 2 «s 1) T./(mmolem 2+s 1) WUE /(mmol « mol ')
A 16.35+1.98 a 114.27+6.50 a 6.90+0.41 a 2.35%+0.18
B 9.4241. 27 be 81.38+4.26 b 3.82%+0.43 be 2.52%+0.28
C 8.407+0.89 ¢ 59.57410.50 ¢ 3.02+0.35 ¢ 2.81+0.17
D 12.97+1.40 ab 92.45+2.18 b 4.98+0.55 b 2.67+0.29
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Table 5 Phenotypic indices for C. korshinskii

under different habitats

b7 A] A 46 4L

ftems E}nthen:(T;’I; i)c
¥ % Number of branch 0. 469
HiA K Current-year twig length 0.427
¥ Height 0.348
ZSE LD 5 IE Canopy size 0.276
Morphological
trait KM e Twig-leaf ratio 0.255
I JE B Leaf thickness 0.093
M3 Leal density 0.089
H. - H Specific leaf mass 0.089
7% 5 1 % Transpiration rate 0.562
Bt 4 M % Net photosynthetic rate 0.486
S LS Stomatal conductance 0.479
57Kk % Specific hydraulic conductivity 0.427
%Eﬁﬁﬁﬂflkié\ Predawn leaf water poten- 0.343
i '
Physiological E# 26 L Midday embolism 0.335
rat B11A /K Huber value 0.286
1E4F M7k # Midday leaf water potential 0.227
A &t Leal N content 0.169
K2 F FH A% Water use efficiency 0.164
M5 Kk # Leaf specific hydraulic con- 0.157
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