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Dynamic Relationship Between Canopy Characteristics and Growth Form

Quality of Cunninghamia lanceolata Plantation

LI Mengxian' YAN Yuan' HUANG Fei'
ZENG Shucai' HUA Weiwen’ JIA Xiaorong1

(1. College of Forestry and Landscape Architecture, South China Agricultural University, Guangzhou, Guangdong 510642, China;
2. Guangdong Lingnanyuan Exploration and Design Co. , Ltd. , Guangzhou, Guangdong 510599, China)

Abstract To investigate the influence of canopy morphology factors on growth shape and quality factors,
the focus and direction of canopy regulation in the cultivation process of large—diameter Cunninghamia lanceolata
plantation were clarified. In this paper, C. lanceolata forest plots with four age sequences of 8, 20, 37, and
50 years old in northern Guangdong were selected. Combined with correlation analysis and path analysis, the
effects of canopy morphology factors on growth form quality of C. lanceolata at different growth stages were
studied. The results showed that there was a significant correlation between canopy morphology factors and
growth shape and quality factors of C. lanceolata ( P<0.01). Overall, canopy width had a positive effect on
growth shape and quality, but the positive effect was weakened with the increase in forest age. The canopy
shape rate had a positive effect on growth shape and quality, but the positive effect was weakened by the in-

crease in forest age. The negative effect of the canopy length rate on growth shape and quality was small. This
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BIEESE: TN (1978— ), @, RIEER, MR M AZS, E-mail; xiaorongj@ scau. edu. cn,
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indicates that in order to achieve the purpose of obtaining good growth shape and quality, C. lanceolata can be

maintained in a canopy form with a wide canopy width, large canopy shape rate and small canopy length rate.

However, the effectiveness of canopy shape control varies at different age stages, and relatively speaking, can-

opy shape control was more effective in young forests.

Key words Cunninghamia lanceolata; canopy shape; canopy factors; path analysis
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x1 FEMHR
Table 1 General information of sample plots
. Mo/ 2 . . s DA
e WUR pgn wawien  mEr wsm om0 e )
Forest age m . Mean tree height Mean DBH Canopy density  Altitude Aspect p Slope
Stand density position
8 2 008 9.38+0.07d 15. 80+0. 19d 0.48 620 M T 17
20 1358 15.15+0. 17¢ 19. 04+0. 40c 0. 66 130 M T 45
37 1200 21. 60+0. 22a 23.82+0.43a 0.58 350 IREd h 37
50 1617 18. 63+0. 23b 21.78+0. 37b 0.47 450 i) T 31

T SPIIRRARE AR B e s RPN G PR 2R BE (P<0.05),

Note: The numbers for the mean tree height and mean DBH are mean =+ standard error; different lowercase letters within a column show significant

difference among different age groups at P<0. 05 level.
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Table 2 Correlation coefficients between canopy morphology factors and growth shape

and quality of Cunninghamia lanceolata

Hih/a T JEIE R TR W% TR ﬁéﬁiﬁ.ﬂ ﬁﬁ%wiﬂ?mﬁ
Forest age Factor Canopy Canopy DBH Length (.)f non- The individual Comprehensive
shape rate length rate knot timber volume score
8 bod ] -0.760"" 0. 068 0.553"* 0.171* 0.548"* 0.564""
ST 2 0.399"* -0.170"" -0.330"" -0.110 -0.173*
JE R 0.251** -0.836" 0.268"" 0.142°
a4z 0. 066 0.970*" 0.972*
MK 0.115 0.237"*
BAREAT AR 0.989*
20 bon ] -0.648"" -0. 131 0.676"" 0.392" 0. 666" 0. 687"
B 0.690"" -0.249 " -0. 684" -0.249 " -0.317*
Py 0. 080 -0.881"" 0. 046 -0. 050
ez 0.281" 0.972"" 0.971*
T MK EE 0.310"" 0.407*"
FARRAT R 0.994""
37 SeE R -0.294"" 0.074 0. 684" 0.254** 0.717** 0.713**
T 2 0.892"* -0.285"" -0.818* -0.230"" -0.285""
e -0. 059 -0.857"" -0.010 -0.072
Wz 0.377"* 0.978*" 0.981*"
oMK 0.372** 0.431*
BARRAF AR 0.998 "
50 St R -0.573"" 0. 088 0.730"* 0.163" 0.705"* 0.709 "
ST 0.488"" -0.278*" -0.543* -0.239"" -0.278*"
S AR 0.110 -0.916"" 0. 124 0. 056
Jgiz 0.188"" 0. 966" 0. 969 **
T MK 0.197** 0.265*
BAREAF AR 0.997*

0 P<0.05, L5 P<0.01,

Note: " indicates significant correlation (P<0.05), while *” indicates significant correlation extremely (P<0.01).
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Table 3 Path analysis of canopy morphology factors and individual volume of Cunninghamia lanceolata

FEESEREEN
i/ Cafiﬁ% = Ii‘ T gﬁ %l’? %{ EE% AR : glndirect Ijath/ coefficienf P % ’;‘Eﬂ(
Forest age py morphology orre. a.tlon DlrecF Path g TR R Determlgatlon
factors coefficient coefficient Canopy Canopy Canopy coefficient
width shape rate  length rate

8 5o Rk 0.548 1.263"* -0. 702 0.013 1. 595

P -0.110 0.924™" -0. 960 0.074 0. 854

TR 0.268 " -0.186"" 0. 085 0. 369 0. 035

20 Sed 0. 666" 0.957"" -0.312 0.021 0.916

Lo -0.249 " 0.481* -0. 620 -0.111 0.232

R 0. 046 -0. 160 -0. 126 0.332 0.026

37 e Rk 0.717"" 0.910"* -0.153 -0. 040 0. 828

Pl 2 -0.230" 0.520" -0. 268 -0. 482 0.270

TR -0.010 -0.540"" 0. 067 0. 464 0.292

50 Sk R 0.705 " 0.914"" -0.198 -0.011 0. 835

FIERj 2= -0.239"" 0.345*" -0.524 -0. 061 0.119

AR 0.124 -0. 124 0. 080 0. 168 0.015

. UK P<0.05, AR P<0.01; ZSARFR LLAR TR AEAE Rl B AR R B,

Note; * indicates significant correlation ( P<0.05), while
indirect path coefficient between the two groups of variables.

x4 EARMBESEFSHENEESN
Table 4 Path analysis of canopy morphology factors and DBH of Cunninghamia lanceolata

indicates significant correlation extremely ( P<0.01) ; the blank indicates that there is no

[SEPSHIEEEY
i/ a c Wﬁ%ﬁ? éfﬁaél?%z Eg;ig@ghﬁ A #Indirect iath/ coefficieri : Dy%’%% ;&
Pt e on omeen (I PR R
anopy Canopy Canopy
width shape rate  length rate
8 5o 0.553™" 1.092** -0.532 -0. 007 1.192
PN 22 -0.170" 0.700"" -0.830 -0.041 0. 490
AR 0.251"" -0.102 0.074 0.279 0.010
20 e Rk 0.676™" 0.931"" -0.266 0.011 0. 867
FIERj 22 -0.249" 0.411°" -0. 603 -0. 056 0. 169
TR 0. 080 -0.081 -0. 122 0.283 0. 007
37 5o 0. 684" 0.772"* -0. 065 -0.023 0. 596
Pl 2 -0.285"" 0.222 -0.227 -0. 280 0. 049
R -0. 059 -0.314 0. 057 0. 198 0. 099
50 5e Rk 0.730™" 0.915** -0.174 -0.010 0. 837
PIon) 22 -0.278*" 0.304* -0.524 -0. 058 0.093
TR 0.110 -0.119 0. 080 0. 148 0.014

T " AF P<0.05, " {03 P<0.01; 2348 3R PILL R it R AN AE ] Hem A2 R AL
Note ; * indicates significant correlation ( P<0.05), while *” indicates significant correlation extremely ( P<0.01) ; the blank indicates that there is no
indirect path coefficient between the two groups of variables.
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Table 5 Path analysis of canopy morphology factors and length of non—knot timber of Cunninghamia lanceolata

FIEsSEREES ¢
i/ I AH T WEE 555[ EE% AR Indirect path coefficient P % @I
Forest age Canopy morphology Corre.la.tlon DlrecF Path i IR AR Determ.m.anon
factors coefficient coefficient Canopy Canopy Canopy coefficient
width shape rate  length rate

8 ik 0.171** 0.896** -0. 641 -0. 084 0. 803

Y% -0.330"" 0.844™" -0. 681 -0. 493 0.712

FEK R -0.836"*" -1.234"" 0. 061 0.337 1.523

20 ik W 0.392* 0.501*" -0.251 0.142 0.251

T -0.684"" 0.387" -0.325 -0.747 0. 150

s R -0. 881" -1.082"" -0. 066 0.267 1.170

37 ik 0.254** 0.619" -0.244 -0.121 0.384

LR -0.818*" 0.831* -0.182 ~1. 466 0. 690

TR -0.857"" ~-1.644"" 0. 046 0. 741 2.702

50 it W 0.163" 0.335"" -0.083 -0. 089 0.112

IR -0.543*" 0.145"" -0.192 -0. 496 0.021

g R -0.916"" -1.016"" 0. 029 0.071 1.033

T UK P<0.05, " UK P<0.01; ZSAR IR P B A FA1E B Hos e R 4L

o

Note: " indicates significant correlation (P<0.05), while
no indirect path coefficient between the two groups of variables.

2.2.4 A, AHE, AKELERFNLERZ
oA KRR I 3R R AR VA )
RRBE N IEAE, XA B A A B 3 O
MFEH (P<0.01); HAEKRMARR, R 5
F I ER (P<0.01) ($%£6),

BRI BT BE, 2 R T M X 3 (R T (B 19 B 42

indicates significant correlation extremely (P<0.01); the blank Indicates that there is

WA AR K, 16 8, 20 F1 50 a MRIBBY B, THIE
RN R 59V FH AR L BE AR 184 i sk
{H 37 a RIS BB A9 B 360 12 REDUR T 8 a ik,
TE 8, 20 M1 50 a PRISBY B, i 4 RN AR PF- i (E
M BB/, 37 a RIBBT B, TR SN AT
B P B AR EL eI R i K

®6 MAMBESEFSEETINENBRSN

Table 6 Path analysis of canopy morphology factors and comprehensive score of Cunninghamia lanceolata

e S EREEY
/2 RERARE T WXz ;bj( o % e Indirect path coefficient ez /% ﬁ(
Forest age Canopy morphology Corre.la'tlon DII'CCF Path i HIER RS Determln?atlon
factors coefficient coefficient Canopy Canopy Canopy coefficient
width shape rate  length rate

8 L 0.564*" 1.312** -0.725 -0.022 1.721

T -0.173* 0.955* -0.997 -0. 131 0.912

TR 0.142* -0.328"" 0. 089 0. 381 0.108

20 5k 0.687"" 0.975** -0.323 0.035 0. 950

IR -0.317"" 0.498** -0.632 -0.184 0.248

TR -0. 050 -0.266"" -0.128 0.344 0. 071

37 ek 0.713** 0.916"" -0. 157 -0. 045 0. 839

T -0.285"" 0.535" -0. 269 -0. 551 0.287

faR -0.072 -0.617"" 0. 067 0.478 0. 381

50 ik 0.709 " 0.925** -0.199 -0.017 0. 856

T % -0.278"" 0.347"" -0.530 -0. 095 0.121

TR 0. 056 -0.195"" 0.081 0. 170 0.038

. UK P<0.05, AR P<0.01; AR TR LLAS AR AE Al R AR R B

Note: " indicates significant correlation (P<0.05), while
no indirect path coefficient between the two groups of variables.

indicates significant correlation extremely ( P<0.01) ; the blank indicates that there is
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