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Effects of neighborhood competition on visual morphological traits of coniferous

trees in fine-scale landscapes of urban forests
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Abstract; The visual morphological trait of trees is one of the important factors affecting aesthetic quality of urban fine-scale
landscape. However, the changes of visual morphological traits of trees are closely related to the competition of neighborhood
trees, and the mechanisms of neighborhood competition affecting visual morphological traits of trees remain unclear. From
August to October 2022, this study investigated frequently utilized conifers which include Pinus bungeana, Platycladus
orientalis, Pinus tabulaeformis and Juniperus chinensis in urban parks in Beijing. Nine visual morphological traits were

adopted from three aspects: crown morphology, trunk-crown balance and trunk morphology. And 3 different competition
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indices were used to analyze the effects of neighborhood competition on visual morphological traits of conifers. The results
showed that the crown morphology of coniferous trees was sensitive to neighbor competition. Compared with isolated trees,
the crown asymmetry degree of Pinus bungeana, Platycladus orientalis, Pinus tabulaeformis, and Juniperus chinensis
increased by 16.95% , 28.95%, 22.76% and 17.67%, respectively. The crown loss rate increased by 3.92%, 6.09%,
4.87% and 4.95% , respectively. The ratio of height-diameter and the variation of branch angle of some conifers significantly
increased under the influence of multi-lateral competition, while the crown stretching degree significantly decreased. The
greater the intensity of neighbor competition was, the greater the degree of canopy deviation and loss was. When conifers
were subjected to intensively lateral competition, the radial growth of the crown and trunk of the target tree was significantly
restricted, which showed that the crown stretching degree decreased significantly and the ratio of height-diameter increased
significantly, the crown became thin and tall. When the growing space above coniferous trees was occupied, the axial growth
was limited, the ratio of crown-diameter and the ratio of height-diameter were stable. In general, there were some
differences in the visual morphological response of the four conifers to competition stress, among which Pinus tabulaeformis
was the most sensitive, followed by Juniperus chinensis. In a word, the morphological variations in the canopy and tree shape
of coniferous trees changed obviously by neighborhood competition in fine-scale landscape of urban forest, which were
mainly affected by comprehensive resource competition and related to the size and symmetry of potential growth space. The
study suggests that coniferous should be planted in a symmetrical competitive environment, but the neighborhood trees
should not be too high. Through moderate competition of neighborhood trees, the axial growth of conifers will be promoted,

while the risk of tree crown deviation or deformation will be reduced, and the visual aesthetic effect will be improved.

Key Words: fine-scale landscape of urban forest; visual morphological traits; neighborhood competition; coniferous trees;

aesthetic quality
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Table 1 Basic information of sampled fine-scale landscape plots
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Fig.1 Study parks distibution map
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Table 2  Neighbor competition indexes
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Table 3 Visual morphological traits indexes

B3 HR DR VRS BSRYN S
Type Name Calculation method Specific explanation
LAPERERN e B We Ww Wn Ws W, W, W, W, 55 BAREAR P8 4 AT
Crown traits it 2 (CAD) CAD =max( Ww’ We’ Ws’ Wn TR (m) o CAD Sz WA 5 fi 25 B4 A s 1) e KRR
RIFEBHIE(CRD)  CRD=CW/CL %z;;?ﬁmﬁ(m) , CLATER (m) o CRD JZ W56 % 77 A 5
. CV,, IR B (m3), CV ARIESE R (m?),
R 25 ( CLR CLR= CV,/CV x 100%
PBRAH(CLR) " CLR [ et 0 s
R AN LERIN N SR - s
Trnkecronn WEEEIE(CSD)  CSD=CW/H ;)ﬁ*ﬁm (m) , CSD [ WAt 68 ) 12 1 T JR AR 18 K T3 B A
balance traits e
&2 LE(RCD) RCD=CW/DBH %ig S AT (em) , RCD S5 M 6 50 T By 4% 1) i
2 (RHD) RHD =H/DBH RHD J52 WAt AA 1) 5 0 ] 119 4 A2 D o 2
IR RN IR F A ~ — 0o H—BREAI RSB 2, BD Sh— SRR i 3
Trunk traits (VBA) VBAZ O/ BD 2 100% VBA R A0 B 25
TL, HETMERKE (m), TL, WETEHLKE (m), TCD
T2 TCD= (TL, - TL,)/ TL, x100% ¢ ‘
TR B (TCD) (The = TL) /L SR T 25 R
BB (TID ) TID=90°-6 0 ART 5K HE e, TID SR A 32 i 7 i

SEA R A 1 SEBRTEETE KR AR CV 43 M AIETE BRI R ) = AR A 5T . Sl iR
CW R CV M T T
CW= (W, +W,+W, +W,)/2
CVyp = m(W, + W,) (W, + W,)CL/12
CViy = (W, + W) (W, + W,)CL/ 8
CVigpy = m(W, + W) (W, + W, )CL/ 4
KA, W W, W, W, AR 9 R AL 4 AR, CL R RTE K
2.4 FEhbp
ASCIN 54 A E A AR I T 2 B R o SRR IR 207 BRAZ B SE A2 B B RESROR  Hh
FEs 48 BR MK 29 R, WhAs 67 B, BT 63 BR, AR 5E 5+ BREE T EH R I e I S8 0 WL IR 2 BBy
X QAR AL — A TE A PO (XS PR T 1)) e PR =M SERAR UMA TR 4 H(EKL) A
TGRSR AE e AR AR R BN TT LU A T 45 BRI, TR I S R Y 25 AR XS e DA
PN R R L ANIN L E PO K A e A

K4 ENESHEAHHRNMEHELEE
Table 4 The sample number of coniferous trees in each competition type
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Tree with one-side Tree with two-side  Tree with three-side
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Tree with four-side

b 24

Name of tree species

PRLAR
Isolated tree - .
competition competition

competition competition

¥ Pinus bungeana 10 5 17 17 9
#4 Platycladus orientalis 10 0 10 11 8
JHAS Pinus tabulaeformis 12 7 22 21 17
B A1 Juniperus chinensis 13 7 14 25 17
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Fig.2 Sample graph of visual morphological of coniferous trees in different competitive environments
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Fig.3 Differences of visual morphological traits of coniferous trees under different competition types
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