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Spatial Distribution Characteristics of the Coarse Roots of Populus simonii Based

on Ground Penetrating Radar
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Abstract : Root research is a challenging endeavor in the field of ecology,traditional research methods have a
variety of limitations. Therefore, the application of non-invasive method to carry out root research has im-
portant practical significance. In this study,40 Populus simonii trees with different DBH (45—104.5 cm)
growing on the floodplain of the Yellow River were selected as the research objects,and the ground pene-
trating radar (GPR) technology was applied to determine the spatial distribution of coarse roots (roots
with thickness==1 c¢m) ,and the three radial coarse roots of 1—2,2—3 and >3 cm were classified to study
the spatial distribution characteristics of coarse roots of P. simonii comprehensively. The results showed
that 1) in the vertical range of 0—80 cm.,the maximum density was 8. 17 roots/m at 20—40 cm,among

them,the proportion of coarse root density of diameter 2—3 cm increased from 23. 7% to 47.2%. 2) The
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coarse root density decreased gradually within 5 m in the horizontal direction, and the maximum density
was 5. 24 roots/m at 1 m,among them,the proportion of coarse root density of diameter class 1—2 cm was
the lowest at 2 m,which was 49% ,while that of diameter class 2—3 and >>3 cm was the highest at 2 m,
which was 34% and 17%, respectively. 3) The density of coarse root increased from 15. 34 roots/m to
28. 16 roots/m with the increase of DBH class,but the characteristics of coarse root density of each diame-
ter class were significantly different and the coarse root of diameter class 1—2 cm was the main reason for
the difference (P =0.00).4) The coarse root density was mainly affected by DBH and crown width,in ad-
dition, the coarse root density in the horizontal range of 3—5 m and 20—40 cm in the vertical direction was
more sensitive to DBH,crown width and tree height. The results indicate that GPR can effectively estimate
the spatial distribution of coarse roots and root diameter of trees,and has important application value in
root research in the future.

Key words: ground penetrating radar (GPR) ; Populus simonii; coarse root density; root distribution
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Table 1 Investigation results of basic information of P. simonii

g A Hoht/ M/ et i/ i/
74/ cm 73 cm m m
45~54.9 9  49.83%2.48 8.24+1.52  10.59%+2.5
55~64.9 8§  59.83+3.49 10.75%1.27 14.58+3.11
65~74.9 6 70.0%2.53 11.1841.92 14.88+2.82
75~84.9 7 79.5£2.66 10.78+1 14.8342.69
85~94.9 5 88.8312.64 12.08%1.49 16.17+1.89
95~104. 9 5 0 99.6744.12 12.54£1.18 17.77+3.59
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Fig. 1 Root detection schematic diagram
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Fig. 2 Density distribution of coarse roots of P. simonii
in different soil layers
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Fig. 3 Proportion of coarse roots of different diameter classes of

P. simonii in different soil layers
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Fig. 4 Density distribution of coarse roots of P. simonii

at different distances from the trunk
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Fig.5 Proportion of coarse roots of different diameter classes of

P. simonii at different distances from the trunk
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Table 2 Characteristics of coarse root density of P. simonii with different DBH

MR/ cm M /(roots « m™ ) B 1~2 em/(roots » m ™ ') MM 2~3 em/(roots *+ m™ ') MM >3 em/(roots * m ™)
45~54.9 15.34+1.45 ¢ 8.297+0.96 ¢ 5.34+0.89 ¢ 1.7640.43 a
55~64.9 14.47+2.84 ¢ 7.91+1.66 ¢ 4.78+1.2 ¢ 1.7840.35 a
65~74.9 16.67+3.59 ¢ 9.72+2.2 ¢ 5.14+1.56 ¢ 1.8140.39 a
75~84.9 20.45+2.72 b 12.72+2.07 b 5.82+0.96 ab 1.9140.29 a
85~94.9 22.57+2.24b 14.19+1.43 b 5.97+1.98 ab 2.41+0.84 a
95~104.9 28.16+3.78 a 18.67+2.68 a 7.03+1.04 a 2.46+0.7 a

T AR/ B 3R AN ) 438 /N I A A AR 4 B2 2 S 9 . 35 1 (P <0, 05)

*3 RHERTESHZ. WS EEEXESH
Table 3 Analysis of correlation between coarse root density

and DBH, tree height and crown width

TRD DBH H w
r 0.827"" 0.384" 0.392"
P 0. 000 0.021 0.018

4 :TRD.DBH,H W 43l 2y . SR % B, B 42, 4 5, e T
A Pearson MI3& R %, P M %M, » « F/RTE 0. 01 KF LB EM
Ky FoRAE 0,05 KF EBEFEMK, TR,

x4 HRKENEESFEHREZ . WE . BIEHEXESH
Table 4 Correlation analysis of horizontal and vertical distribution

of coarse roots with DBH, tree height and crown width

i) DBH H w
1m 0.704"" 0. 264 0.382"
2 m 0.758" " 0.312 0.316

3 m 0.827"" 0.365" 0.411"
4 m 0.837" " 0.443" " 0.4157
5m 0.803" " 0.444" " 0.339"
0~20 cm 0.366" 0.395" 0.191
20~40 cm 0.763"" 0.380" 0.495" "
40~60 cm 0.740" " 0.274 0.354"
60~80 cm 0.670"" 0.281 0.299
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