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A Study of the Distribution Characteristics of Thick Roots of Street Trees

Using Tree Radar Technology: A Case Study of Longzihu University Region
in Zhengzhou City
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Abstract

The distribution characteristics and factors influencing the underground roots of urban street trees were studied to provide
a scientific basis and data support for the healthy growth and maintenance management of these trees. Eight main tree
species along the roads of Longzihu University Park in Zhengzhou were selected as the research subjects. The distribution
characteristics of the root systems of the street trees were analyzed and summarized using a tree radar detection system.
Additionally, three physical soil indexes, water content, compactness, and soil temperature, were measured to explore the
physical soil factors affecting root distribution. The results indicate that: (1) In the horizontal direction, the root density of street
trees is evenly distributed across the three scanning radii; in the vertical direction, the root density is primarily concentrated
at depths of 20 ~ 40 cm. (2) There are significant differences in root distribution among various tree species. (3) The density
of thick roots shows a significant positive correlation with soil water content and a significant negative correlation with soil
compactness. In urban road environments, the root distribution of street trees is shallow, which is influenced not only by the
unique urban environment but also by soil water content and compactness.
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Fig. 1 Distribution map of street trees in the study area
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Fig. 2 Flow chart of root system research
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Tab. 1 The basic attribute description of research sample

FEARZIR BB

Family and genus

Sample name

TSN
Ecological habit

KMl (Ligustrum lucidum)

AREFH IR

EOL, FHIP, EHRBELES, FE 3R, (BAERKIR AR R I 5

Kk
- : B, TR, ATk fERatE, ik, B K, (TR A -
H (Ginkgo biloba) RAFHAIR Bt K A P R, IR FL Ak BT e
. » o PR, G, SRR, B , AE R SR R e
il (Platanus  acerifolia) BRARBRAR v the, Bz
ol i EE D= , I, R )| s ey B = X 2.‘/\ =] b .
L (desculus chinensis) LR EHEH R Egﬁéﬁgﬁéi{ﬂiﬁi@%& %, BRARYE s (ERRPE LI K RAT, 2L REIZIER
o - TR, e, SR, TR H IR, Bk, P, Mtk
EIME (Praxinus chinensis) ATERHE I EHIEA K | R, AR AR R KT R
WT (Caralpa bunged) SRR, TS, ST, TR WL, (R LR, i TRk
T (Bischofia polycarpa) JCHFHIUR, R R IR Tt LR ISR R ™, B R R, - Kook
WV (Salix babylonica) BRI, M, W, b, PR, FOC. i, D
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Fig. 3 Distribution characteristics of coarse roots in horizontal and vertical directions of roadside trees
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Fig. 4 Distribution characteristics of coarse roots for different tree species
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Tab. 2 Growth indicators of street trees and root density ratio of different soil depths and scanning radii

R E /om T2 m
0~20 20 ~ 40 >40 1 2 3
10 49,77 38.02 12.21 34.54 32.85 32.61 18.78 3.30 5.84
13 55.12 33.79 11.09 33.13 33.12 33.76 14.64 1.97 4.45
K21
14 60.49 36.38 3.13 34.82 30.95 34.23 11.46 1.65 2.25
Do) 55.13 36.06 8.81 34.16 32.31 33.53 14.96 2.30 4.18
11 28.65 48.79 22.55 37.75 29.99 32.26 19.42 2.60 8.70
s 17 52.87 39.82 7.31 29.40 37.74 32.86 20.37 3.10 9.00
18 49 47 41.79 8.75 29.98 35.10 3491 20.05 2.92 8.91
Y 43.66 43.47 12.87 32.38 34.28 33.34 19.95 2.87 8.87
19 36.50 47.43 16.07 36.50 33.60 29.90 29.92 6.60 14.40
.. 20 31.40 46.69 21.92 36.96 34.78 28.26 28.97 6.13 10.00
ki 21 33.32 42.52 24.16 33.82 32.60 33.58 29.28 6.40 10.80
Sy 33.74 45.54 20.72 35.76 33.66 30.58 29.40 6.38 12.00
25 41.68 50.42 7.89 8.57 40.32 51.10 22.60 4.63 7.80
26 26.34 53.62 20.04 31.31 35.62 33.08 21.65 3.50 7.00
tWH‘X‘T 27 17.92 50.25 31.83 24.59 37.48 37.93 20.69 3.37 7.16
Do) 28.65 51.43 19.92 21.49 37.81 40.70 21.65 3.83 7.32
43 24.83 50.03 25.14 30.57 32.53 36.89 17.51 3.44 11.70
44 27.89 50.64 21.48 31.25 35.28 33.46 17.06 3.04 8.20
I 45 32.64 57.30 10.06 30.67 32.75 36.57 16.87 3.50 8.90
Sy 28.45 52.66 18.89 30.83 33.52 35.64 17.15 3.33 9.60
40 34.11 50.27 15.62 26.11 39.96 33.92 22.28 2.46 13.50
! 41 44.99 39.35 15.66 27.13 37.29 35.58 21.65 2.00 12.00
’]‘ﬁd‘ﬂ 42 43.55 40.26 16.19 51.08 46.84 2.08 23.24 2.50 13.40
B30 40.88 43.30 15.82 34.77 41.37 23.86 22.39 2.32 12.97
50 31.38 61.94 6.67 21.02 39.99 38.99 3947 3.00 9.00
52 28.81 62.27 8.93 26.40 35.32 38.26 3947 3.00 10.70
HERA 54 29.59 53.49 16.92 29.20 38.19 32.61 35.01 3.50 11.00
Ay 29.93 59.23 10.84 25.54 37.83 36.63 36.50 3.17 10.23
28 24 .45 62.26 13.28 37.06 32.15 30.79 31.83 4.83 11.52
29 19.87 60.67 19.46 32.85 33.82 33.33 32.79 5.12 11.22
i 30 19.05 64.58 16.37 32.36 32.13 35.50 32.40 4.00 9.00
Y 21.13 62.50 16.37 34.09 32.70 33.21 32.34 4.65 10.58

(p=0002) ; ZEFBF1E3 MBIRREEZE
SEE (p=0006) (E4b), HEEEHFEL,
FESHR : S MR TERE S
0 ~ 0mAMIRARZFEEREZE (p<0001);
ATBREA20 ~ A0 mIIRRBEER
£ (p=0003) ; £ T 3TRE>40 cmAbFIAR
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Tab. 3 Analysis of physical properties of roadside trees at different soil depths

THORE /om TIEIKE /% TERE/C THELE /MPa
Soil depth Soil moisture content Soil temperature Soil compaction
0~ 20 15.70 26.94 4.67
20 ~ 40 15.45 27.50 6.33
>40 8.51 26.72 8.94
I 13.22 27.05 6.65

F4 FELERAZESTIEYIEBERIEIFEEES T

Tab. 4 Correlation analysis of coarse root density and soil physical property indexes in different soil

layers
HBAKE LREE TRERE
Soil moisture content Soil temperature Soil compaction
RDO ~ 20 -0.157 0.205 -0.787%*
RD 20 ~ 40 0.893** 0.194 0.322
RD >40 0.366 0.235 -0.711%*
TRD 0.595%** 0.232 -0.634%*
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