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Response of Root Growth and Architecture of
Populus euphratica Seedling on Soil Water
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(The Key Laboratory for Silviculture and Conservation of Ministry of Education,Beijing Forestry University,Beijing 100083, China)

Abstract; By setting up the controlled-experiment with soil water content, we analyzed the root growth and
architecture of Populus euphratica seedling to indicate the relationship between the root development and
soil water content. The results showed that:(1)drought stress caused the increase of root to shoot ratio to
adapt to the arid environment. (2) A certain degree of drought treatment promoted the development of root
morphological characteristics and biomass. But excessive drought stress or soil water content may inhibit
root growth. Root was most developed under the 15% water content with continuous water treatments. (3)
Ration of width to depth of seedling’s root system was less than 1 with both water treatment, the root have
a high ability to grow deeper. The ration under intermittent water treatment was significantly less than
those under continuous water treatment. There is a significant positive correlation with water content for
both water treatments. (4) Topological index of both water treatment was close to 1 and the root branching
patterns were herringbone-like, root branching ability was week. The root extension strategy was helpful

for the seedling to survive in dry and infertile soil environment. The index was significantly negatively cor-
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related with the water content for both water treatments. (5) A total of 10 parameters of root architecture

were analyzed by the principal component analysis. The parameters of total root length, total root surface

area,ration of width to depth and topological index could well present the root architecture characteristics

of P.euphratica seedling’s root with both water treatments. We concluded that P. euphratica seedling a-

dapt to the arid environment through the establishment of herringbone-like branching patterns,increase of

the vertical longitudinal extension ability and root to shoot ratio. Soil water factor played an important role

in regulating P. euphratica seedling’s root growth and architecture. The ability to response to soil water

content of P.euphratica seedling’s root system may lead to the success to adapt to heterogeneity in soil

water.
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Fig.1 Schematic diagram of topology of root system
M. Interior link; A. Exterior link; [ . Herringbone branching

(M=7,A=7);Il. Dichotomous branching (M=8,A=4)
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Fig. 2 Root morphological characteristics with different moisture conditions
Different lowercase letters indicate significant difference between different moisture gradient within the same
water treated way at 0. 05 level,while the different uppercase letters indicate significant difference between different
water treatments within the same moisture gradient at 0. 05 level. The same as below
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Fig. 3 Root distribution characteristics with different moisture conditions
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Eigenvectors and percentages of accumulated contribution of principal components

of the parameters of root architecture with different moisture conditions
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Parameters of root architecture F A1 Fr 2 F s 3 FHsr 1 Fr 2
Component 1 Component 2 Component 3 Component 1 Component 2

B K Total root length 0.958 0.121 —0.103 0.971 0.008
MR Total root surface area 0.981 0. 069 0.075 0.978 0.036
WM R B A% Average root diameter 0.129 —0.125 0.979 0.395 0.274
KA F Total root volume 0.938 0.070 0.261 0. 965 0. 06

MR %L Number of tips 0. 949 0.102 —0.150 0.969 —0.007
4y %0 Number of crossings 0.924 —0.020 —0.089 0.972 —0.023
JK - Width of root system 0. 820 —0.403 —0.036 0.918 —0.153
1t B i Depth of root system 0. 821 0.418 —0.062 0.93 0.11

MR 58 R L Ration of width to depth 0.093 —0.930 —0. 040 0. 039 —0.947
i M8 % Topological index —0.099 0.927 0.025 —0. 142 0.926
Fi k% Contribution rate/ % 59.765 18. 809 10. 944 65. 986 14. 147
23} 43 # Cumulative percentage/ % 59. 765 78.575 89.519 65. 986 80.133
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