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Health evaluation and influencing factors of Sophora japonica in
the capital functional core area of Beijing
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Abstract: [Objective)] This study analyzed the health status of main greening tree species Sophora ja-
ponica and influencing factors in the functional core area of Beijing to provide basis for management and
protection technical measures. [Method) Based on the tree health primary and secondary diagnosis method,
a tree-by-tree survey was conducted on S. japonica plants in the main streets,alleys,and green areas in the
functional core area of Beijing. Principal component analysis, cluster analysis and discriminant analysis were
adopted to establish health evaluation model. Then,the S. japonica health was evaluated based on growth

factors (DBH and crown width) ., management and protection measures (pruning and anti-stepping pave-
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ment) ,and environmental factors (distance from facilities and shading) ,and the influence of different fac-
tors was analyzed. [Result)] Healthy S. japonica plants accounted for 12. 81% , sub-healthy individual
plants accounted for 82.03% ,and unhealthy individual plants accounted for 5. 16 %. The number of S. ja-
ponica in the three levels in 3 regions was in normal distribution. The damage level of unhealthy plants was
29.51% at first level, 36.97% at second level,23. 66% at third level,and 9. 86 % at dying. Analysis of va-
riance and multiple comparisons showed that DBH, crown width, anti-stepping pavement, pruning meth-
ods,and distance from facilities had significant effects on S. japonica’s health (P<C0. 05). Shade cases had
no significant effect. The health score of S. japonica in core area decreased with the increase of diameter at
DBH and crown,and health condition was better under the conditions of organic material covering, pruning
specifications, =2 —<(4 m away from facilities and without shading. [Conclusion) The S. japonica plants
in Beijing capital functional core area were healthy and sub-healthy with good conservation potential, but
some unhealthy plants were severely damaged and needed to be treated urgently. Covering organic materials

at the base,standardizing pruning techniques,ensuring planting =2 m away from facilities and no shading

were important measures for S. japonica.

Key words: Sophora japonica ;capital functional core area;tree health secondary diagnosis;tree health

evaluation;principal component analysis
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Table 1 Distribution characteristics of S. japonica in Beijing capital functional core area

AR e O X X 3844 R X4 A i AR R B
Capital functional core area Name of region Number of regions Number of trees
FEATIE Main street 139 10 852
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44 Green area 11 25
Bt Total 514 31 475
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Table 2 Principal component eigenvalue and variance contribution rate of S. japonica in Beijing capital functional core area

T FHIER TR B 2 R 7
Main ingredient Characteristic root Variance contribution rate Cumulative variance contribution rate
F 2.548 25.478 25.478
F, 1.771 17.711 43.189
F; 1. 489 14. 892 58. 081
F, 1.288 12.878 70.959
Fs 1. 156 11.559 82.518
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Table 3 Evaluation factor loading matrix of S. japonica in Beijing capital functional core area

T AR F %4> Main ingredient
Evaluation index F, F, F; F, Fs
X1 —0.115 0.572 0. 318 —0.585 0.082
X 0.070 0.218 0. 826 0. 259 —0.038
X3 —0.112 0. 409 0. 040 —0.410 0. 700
X4 0.101 —0.106 0.509 0. 594 0.478
X —0. 050 0. 336 0. 466 —0. 146 —0.647
Xs 0.363 0.717 —0. 384 0. 267 —0.077
X7 0. 354 0.718 —0. 249 0.413 0. 000
Xs 0.912 —0.194 0.067 —0. 147 —0.023
Xy —0.753 0.056 —0.104 0.222 —0.062
X0 0.922 —0. 186 0.046 —0.153 0.013

TE: X0 AFEMMSER AR, X, HIEAMAE TR Xy AR TR X AW TR Xs ISR, Xo h— R R . X
L Xs ARG Xo BRI SBEIT . Xoo BTN,

Note: X, is the base integrity rate, X; is hollow base degree, X3 is the trunk integrity rate, X, is hollow trunk degree, X5 is the degree of

root rot, Xs is the first branch health, X7 is the overall pest and disease, Xg is growing and dead branches, X, is stubble branches and

pruning, Xy, is environmental impact.
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AR Y= (U, +wU, + -+ +w,U,)/ &t
T3 25 TUMR A, AT Ao [ AR AR A g e PP AN A L g

Y = (25. 478U, + 17. 711U, + 14. 892U, +
12. 878U, +11. 559U,)/82. 518,
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Table 4 Health discrimination of S. japonica in Beijing capital functional core area based on K-means clustering

Fisher £& 4 #5173 #7 Fisher linear discriminant analysis

% 4 B
Greﬁiﬁfﬁuw 14 2% 34 W3E 'I\:‘oﬂ—l
First level Second level Third level Dying
1 %% First level 479 0 0 0 479
2 2% Second level 1 599 0 0 600
3 2% Third level 0 1 380 3 384
#ist Dying 0 0 0 160 160
B3t Total 480 600 380 163 1623
3.2.5 BHMARECREBAMR B RIFNLER B3GR B R 25 5 A R B . X i

B ] RS A e B D 58 L XS BIEFE X P 1 623 Bk
AN B B AT 32 S OO S5 R R I P R A
ZEM L GEM N 479 ¥R 5L 29. 5100 8 ERZ
E 2 GEBAT 600 . N EL 36. 97 005 ™ H 2 E 1Y
3G EKLA 384 Bk, i Lk 23. 66265 3 FAE MR E
(¥ WPE [ BB AT 160 Bk, 5 LL 9. 8600, AR 1 32 5 1
0 G 33 . TR AL T AR D) RE A DA f B [
BB TR o A PR 32 T AR+ 20 7 L AR AT AR B

3.3 AAEEHBEZOCREBRBEERIAOEZMN
E=
3.3.1 Mg WFES AL (D)X E

B ft A B 2 52 (P <<0. 05) , 3& (K 3k B Il 25 [k 72

e =20~<C30 cm B, HAi RE L5 A 45 0 o s 2 Mg 4%
>30~<40,>40~<50 cm BffE RN ZHF AT
FoHHM R AR B E T HAL 3 AR
I MR =70 cm B AR A9 fd B 25 A 75 40 e 1

2 5 A1, R R W) XoF MR A f B
i) (P<C0. 05) , B A & B 25 568 i 110 38 O, A% A £k B
CEA o MR R, Sl =5~<C10 m i}
B A 1 e BRE 25 5 15 40 B i 5 24 Sl i =15 ~ <220 m B
P A i B 25 5 A o0 e i HL R I T 2l 4 AUk
MR =20 m i, E AR K 2 R, T RE R O 2
2T R AR LY LS A B

x5 MEFEREY LR T E EB I s %0 X B R 42 FR B F Mg
Table 5 Effect of DBH and crown width on health of S. japonica in the functional core area of Beijing
ti b7 B 2 B i PR Health seores _
Index Factor range Sample size qzﬂjfﬁiﬁi(ﬁ_g . *&/J\ﬂi *ﬁj{ﬁi Prifl i
Mean = Standard deviation Minimum Maximum Standard error
=20~<30 604 2.62740.60 a 0. 50 3. 69 0.02
=30~<C40 596 2.527+0.62 ab 0.31 3.71 0.03
K942 (D) /cm =>40~<50 276 2.40+0.67 b 0. 36 3.62 0. 04
Tree DBH =50~<60 85 2.1740.78 ¢ 0. 06 3.62 0.08
=60~<70 34 2.0470.79 ¢ 0.31 3. 54 0. 14
=70 28 1.9940.70 ¢ 0.72 3.23 0.13
=0~<5 432 2.47+0.67 a 0. 38 3. 64 0.03
B =5~<10 1 009 2.55+0.63 a 0. 06 3.71 0.02
LR [m >10~<15 165 2.3840.67 a 0.13 3.62 0.05
=>15~<20 14 1.734+0.85 b 0. 60 3.19 0.23
=20 3 2.30+0.28 a 1.98 2.52 0.16
3.3.2 MHAEF AL K6 WM BIIEXN  BIEMESEIAYSRAED S,
MR A B B 3 5% (P<<0. 05) , B #E 4t 5 1B H1 2% 6 TR, AN [ iy 0% filf 26 4 it o) ) A6 ) £t B

A BETHLE 3 AR T EARE R LR S A B
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o+ ALt RREDR 0 i T 5 P 3 v ) T L £t R R £ A
2. 3 B BT 7 T R i B 25 5 1 0 KON R BN

B
5

A B FHE N (P<C0.05) . A HLHRHE 55 1) 5 A £ 5
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Table 6 Effect of pruning and management measures on health of S. japonica in the functional core area of Beijing

R (EElak Y HEA R

fid B 2% 5 154 Health scores

Index Management measure Sample size & bR 22 /e IESEI Prifi i
Mean Standard deviation ~ Minimum Maximum Standard error
1B )y ks f4 7E 13 7 Stubble too high 351 2.12+0.67 a 0. 06 3.48 0.04
Pruning & 837 A 24 Improperly trimmed 687 2.4440.64 b 0. 31 3. 64 0.02
method 35 ML Trim specifications 585 2.80+0.51 ¢ 1.04 3.71 0.02
To4H % No paving 1211 2.514+0.65 b 0.13 3.71 0.02
Bigpkse  ARHIE Grid paving 173 2.4440.72 b 0.06 3.69 0.05
Anti-step- &S R4l 2% Breathable brick paving 67 2.484+0.64 b 0.78 3.55 0.08
PIg  Pave  mhi 7 2% Sand and gravel cover 81 2.4540.60 b 0.95 3.57 0.07
ne A HLH R 3% Machine material cover 30 2.914+0.44 a 1. 86 3.71 0.08
KR A4 Cement paving 61 2.31£0.65b 0.72 3.58 0.08
3.3.3 FEF R TWH.SBRMGEER OX i E KRR B U A B KPR R R LR
EML AR A W (P<<0.05), YW T 5k SHTLREES.

BRY 9 =0~<72 m i, B ARl FREAR B0 45 22 5 15 B it
B =2 ~<74 m BB AR RE £ 5 A o0 fre i » HLS 3
TR B =>4 ~<6 m WK LR 515 70 22 52 2%
X AT REE T BN B R =4 m B R OR i BE A2 H

13 7 AT, S 75 2 B 0T A ) £t B T B 3
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Table 7 Effect of environmental factors on health of S. japonica in the functional core area of Beijing

fidt 25 4 154> Health scores

RN HEE FEA 0 ™ - —
Index Environmental factor Sample size q:igﬁiﬁ‘{ﬁt ) *&/J\{H *&j({ﬁ PR R
Mean =+ Standard deviation =~ Minimum Maximum Standard error

=0~<2 553 2.46+0. 66 ab 0.6 3.71 0.03

5 & i B5OE =2~<4 138 2.67+0.63 a 0.61 3. 64 0.05
(L)/m >4~<6 38 2.3440.48 b 1.08 3.14 0.08

Distance from

facilities =6~<8 27 2.5240.58 ab 1.27 3. 62 0.11
=38 867 2.50%£0. 66 ab 0. 06 3.71 0.02

THE 5 O JERH Shaded 460 2.491+0.62 a 0.06 3.64 0.03
Shading FHE P Unshaded 1163 2.5040. 66 a 0.13 3.71 0.02
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A ) T e A2 R e R R 3 R, AR o 4 R R
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