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Abstract: Root xylem anatomical structure and hydraulic traits of three typical shrubs i.e. Salix
psammophila Caragana korshinskii and Hippophae rhamnoides within two soil layers ( 0—20 cm
and 30-50 ¢cm) were compared. The results showed that S. psammophila had a higher leaf water po—
tential than C. korshinskit and H. rhamnoides the average maximum and minimum lumen diameter
(d

of all vessels to xylem area (A, /A,) in S. psammophila roots were also significantly higher than

ves

o and d . respectively) the average lumen area of vessels ( A,,,) and the ratio of lumen area
those in C. korshinskii and H. rhamnoides and the root vessel density ( VD) in S. psammophila was
the same as that in H. rhamnoides but significantly higher than that in C. korshinskii. Root hydraulic
conductivity in S. psammophila was 5 times of C. korshinskii and 2.8 times of H. hamnoides. The
vulnerability index in S. psammophila roots was similar to that in C. korshinskii but higher than that
in H. hamnoides. S. psammophila belonged to a water-spending species whereas both C. korshinskii
and H. rhamnoides were water-saving species and C. korshinskit was more drought—resistant than H.
rhamnoides. There was no difference of d,,, d,; and A,,, between roots in two soil layers but roots

within in the 30-50 cm soil layer had larger VD and A /A

vity within the 30-50 cm soil layer was significantly higher than within the surface soil layer

i+ The root specific hydraulic conducti—

whereas the vulnerability index within the 30—50 em soil layer was smaller indicating roots in deep
soil layers had higher hydraulic transport efficiency and lower hydraulic vulnerability.
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Table 1 Growth status of three shrubs ( n=10)
Species Density Canopy size Branch diameter Height
(ind + hm™) ((mm) (\mm) (m)
Salix psammohila 900 (4.9720.25) x( 3.7020.35) 19.826.6 3.8920.57
Caragana korshinskii 3200 (1.98+0.25) x( 2.15+0.45) 10.5£3.8 1.84:0.25

Hippophae rhamnoides 4500 (1.06+0.18) x( 1.02+0.16) 20.2+3.0 1.78+0.16
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Fig.1 Root xylem anatomical photos of three shrubs.

Sp: Salix psammophila; Ck: Caragana korshinskii; Hr:
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( P<0.05) Different letters indicated sig—

nificant difference among different species at 0.05 level.
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Fig.3 Root xylem anatomical traits of three shrubs.

( P<0.05) Different capital letters indicated significant difference

among different species and different small letters indicated significant difference among different soil layers at 0.05 level. The same below.
2 3
Table 2 Root specific hydraulic conductivity of three shrubs
Koy L P

Species Root depth ( cm) (kgem™ «s7l e MPa™!) (kgem™ «s7l e MPa™!)

0~20 47.71+2.98 48.53+2.91 0.659
Salix psammohila 30~50 64.52+3.81 61.75+£3.67 0.609

0~20 7.72+0.70 7.48+0.69 0.810
Caragana korshinskii 30~50 14.82+1.52 14.45+1.50 0.867

0~20 19.52+2.00 18.91+1.96 0.830
Hippophae rhamnoides 30~50 22.29+2.52 21.72+2.48 0.874
K. Calculated specific hydraulic conductivity regarding conduits as circle; K_,:

Calculated specific hydraulic conductivity regarding conduits as ellipse.

2 72.0% 50 ~ 80 wm
10~60 pm >100 pm 71.9%. 2 87.0% 10~
>60 pm 60 pm 50~80 pm

84.9% >100 pm 74.5%(0~20 cm)  59.1%( 30 ~

16.5%(0~20 cm)  37.4%(30~50 cm) .0~ 50 cm) 90~100 wm 30~50 cm
20 em 92.0% 10~60 pm 12.0%( 5). 10~60 pm
40~70 wm 72.9%: >80 pm
30~50 cm 86.0% 10~60 pm
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Fig.4 Root specific hydraulic conductivity and vulnerability index of three shrubs.
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Fig.5 Root xylem conduit diameter distribution frequency and contribution to hydraulic conductivity of three shrubs.

I: Frequency distribution of conduit diameter; I : Contribution of a certain class of con—
duits to root hydraulic conductivity.
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Table 3 Correlation between root hydraulic and xylem anatomical traits in three shrubs

Species Hydraulic trait A round VD
D inax i
Ayes [y
K, 0.959" 0.921" 0.956" -0.287 -0.856 0.965**
Salix psammohila VI 0.954" 0.985* * 0.970* -0.713 -0.999** 0.762
K, 0.956" 0.987* * 0.989* * -0.343 0.904" 0.993**
Caragana korshinskii VI 0.625 0.701 0.679 -0.498 0.278 0.583
K, 0.942" 0.943" 0.969* * -0.721 -0.789 0.990* *
Hippophae rhamnoides VI 0.982* * 0.970* * 0.966* * -0.678 -0.970** 0.813
* P<0.05; * * P<0.01.
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