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Analysis of the changes and correlation of stem form and
canopy morphological traits of Guangxi characteristic
Cunninghamia lanceolata

Abstract: [Objective] In order to reveal the variation law and correlation between the stem form and the
main canopy morphological traits of Guangxi characteristic Cunninghamia lanceolata, so as to achieve the goal of
improving the utilization efficiency of Guangxi characteristic Cunninghamia lanceolata. [Method] In this paper,
the correlation of growth traits of Guangxi characteristic Cunninghamia lanceolata was studied from the aspects of
stem form and canopy morphological traits ( crown width, crown length, crown length rate, crown shape rate ).

[ Result] Through correlation, multiple linear regression and path analysis, the results showed that there was a
certain degree of correlation among the tested traits, and the stem shape was significantly correlated with crown
width, crown length rate and crown shape rate. The optimal regression equation was ¥ = 0.497-0.008X; + 0.001.X;
+ 0.001X3, and the data conformed to the normal distribution. [Conclusion] The stem form could be quickly
estimated by the indexes of crown width, crown length rate and crown shape rate, which provided a scientific basis
for the scientific and rapid prediction of Guangxi characteristic Cunninghamia lanceolata.

Key words: Guangxi characteristic Cunninghamia lanceolata; stem form; canopy morphology; correlation
analysis
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1.1 RGeS

WRIGHA T PSRN NP X, A AJEHEIA: 111°46° ~111°55" E, 24°24' ~24°32' N. A FAb[E A2k R
), JErEUR b e fE X, ARG LA 2t 75 o VA 3 s BRI R R KU, R AR, AR 20
°C, FHIPEME 1550.3 mm, A HIEEK, HEALEIERE
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RIGA RS T PN T )\ X KRR AZ RS . 2023 4 7 A X} 35 BRCBEBAZ BT R T S AT %
e A 7T IR AR B R . AEKHERR . oo KBRS, IR 3L Hr P T3t 5 Tl EAE K f
Fr: I (BEBED MRS Gald, i, miR ., mE5) . FERIERETE 30 4F4E DL Bk WidkT,
TEIXAE RSB BB AL FHIERIL L e 4, RIEX thAase, a0 s BBV T,
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(1) FJE (Stem form) WI5E . LA ETERAE A VEE AR T T B EFRHR, 43 )R A I s A A i 4 R

X (m) AR Cem) FEATIE; M (m®) RAEMHRAIE: V= 0.656 T1x104xD!76 412x {1069 7
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MmETeEe (s HEAROR:
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(2) MEJEA (Canopy morphology) Mg . FtME (m) ZFa MRAAR U K B AN 77 1Al ek i B 34 b
K (m) W+ BB s RS R & B KFE (%) =i K/ME: mERE (%) =/ miE.
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SKH Excel 2007 X KBEEAZ SARPR IME « FRitE 2R S REOEAT 0 A A5, R SPSS 19.0 1A
Gy AT 7 220 AHSCREAR AT, AR AT AR DG B A S A S SO Wt 5T TV

2 SR

2.1 TR TR T AR I J5 2 53 i

KEHAZ T WEES GalE. wik. gKR, @R ARG IR 1. 8158 R, TEY
B PREZE 32 0.51 F10.03; M, iE. . R MR RIME 702 : 7.29m. 16.27m.
71.05%- 225.89%; AR#EZESrHIZ: 0.72m. 2.52m. 10.90%. 43.01%.

5 RBOUMHEF IR IR d RS K> K ESEIE>T I, B, wdkd, /KRB R R
& T 15%, BT ISR R, U H AR A RS & Al e KRR AR K= A T 5.
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Tab. 1 Statistics of stem form and canopy morphological characteristics
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Ei=ta1 T WA
itk L ME/m A /m /% TETE 2R/ %

EYHE 0.51 7.29 16.27 71.05 225.89
bRtk % 0.03 0.72 2.52 10.90 43.01
SN} 0.59 8.70 20.80 86.18 305.17
5 /ME 0.43 5.80 10.50 48.08 140.00
Wz 0.16 2.90 10.30 38.10 165.17
A5 2% 6.65 9.89 15.50 15.34 19.04

2.2 TR F B TS HEARAR S 2 A
M 2 Al 5, THRSEKRENEZEIEHR (P<0.01), SEFEEERZIEMR (P<0.05), H5EiEE
R ARG (P<0.0D); diF S5 K% 2R EAMIC (P<0.05), SR EMEZE N (P<0.01); &
KRR BT E IEMR (P<0.01). SIRFRHBIFE—EM M, WIHERETE. REREH0mmk
AKRAEFATH.
2 ORBIRAZL & AR T IR AR DG 53 B

Tab. 2 Correlation analysis among growth traits

G2 T (D ekl (XD [EASNO C) A (X5 I (X
FIE (D 1
EE (XD -0.568" 1
K (X0) 0.071 -0.096 1
EHE (X3) 0.469™ 03517 0.733™ 1
ERE (X 0.346 -0.601" 0.848™ 0.763" 1

T RREREE (P<0.05); " FRERWMEE (P<0.0D

Note: * means significant difference at 0. 05 level, * * indicates significant difference at 0. 01 level.

2.3 WL TR

M8 3 ATRD, KBEBOZREAN 35, S9RVIE Y —BUR i ik uiE. 48R Bon 25 SR E KT,
YW TR R AR AT G IR0 A, PRI MR T 5 Hpt A AR 58 R AT B8 (B A 73 Hr

®3 TR (FAZRE) WIESMERR
Tab. 3 Normality test of stem form ( dependent variable )

IR B R — WK R R A58 Kolmogorov-S H % — BUR soks gk

FE¥5 Index mirnov Shapiro-Wilk
it H BEME it I H B TEN
T 0.134 35 0.000 0.914 35 0.000

2.4 TN L ZWTE ISR 2 ou ek |l 70 Hr
HIH) SPSS BAExTH AR (FIB) M4 MEARE Ghff. wik. mKE, JBER) BT R
TiZESNT (R 4) SRR, TIRE 4 MRS RIEREAAEN T M E L K R .
R 4 TS TE SR KB B A TR 175 2250 W
Tab. 4 Variance analysis of stepwise regression equation of stem form and canopy morphologi

cal characteristics
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7 Model PR SS df 1797 MS F Sig.
[A15 0.001 4 0.000 7.434 0.000
T2 0.001 30 0.000
st 0.003 34

e Zu&EEAntr (&5, 4iRER: Wb, dRE RS TIRIMK R R=0.706, HE
FHUR?=0.498, UiHILL 3 AMEARTT LURRE 49 8% MAR TR AR, G 50%, AR AR R 38 T
TR

K5 TIAMATE LSRR 2 Jo 2o P Rl AR AL H 45 2R

Tab. 5 Output results of multiple linear regression model of stem form and canopy morpholo

gical characteristics

B2 Mod R R FrAERt TR 2
R R’
el Adjust R’ Standard estimate error
1 0.706 0.498 0.431 0.00692
2 0.706 0.498 0.449 0.00681

e B BN EAEE R SR, K B, EIRE, B2 HlemE R, "R gkE, wBE.

2|

I IZE EA ST AR R E e bs (R 6), TRE 3 AMNMEIAREEE (P<0.05) Hifats: wiE. wik
ORI N KBRS T IRHAT R8T, RN Y (BAEED, HAR 3 ANMahsh BT 2 ok IH
M, BN TRE: ¥=0.497-0.008X,+0.001.X3+0.001.X,. HIFE 1 ATLLEH, [EIAbRAEILIR Z 8 E BT T
0, br#fEfmZERLT 1 (0.955), FIEFFE AN, R BIBAKTINRS EEtm . BT RS, »f
NRBERAZHE— 5 T R a7 e o (1) R i & S iR ks .

% 6 TG AR 2 I =1 704 R34

Tab. 6 Multiple regression analysis coefficient of stem form and canopy morphological charact

eristics
AEbruELL 2% Non-standardized coeff
- PRtk RAL
icient
Ei=Li Standard co t Sig.
4-4»;;7-:.?‘%
TRTRE PR 2
B efficient
Standard error
T 0.494 0.073 — 6.797 0.000
e (X)) -0.008 0.010 -0.651 -0.849 0.403
R | o SN0} 0.000 0.004 -0.036 -0.031 0.976
HRKE (X 0.001 0.000 0.664 3.156 0.004
HEE (X 0.001 0.000 -0.522 -0.366 0.717
T 0.497 0.020 — 24.739 0.000
EilE (X)) -0.008 0.002 -0.674 -4.142 0.000
R 2
KR (X 0.001 0.000 0.662 3.292 0.002
HEE (X 0.001 0.000 -0.565 -2.396 0.023
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Fig. 1 Standardized residual histograms of stem form and canopy morphological characteristics

2.5 FEREARMERNS T I 54T

SR FH SPSS B A X KM AZ % W et TS MR T B B AR AT 7 b (R 7. BIEERR
WETE (HAE) FMEEYMEIER. RE 7 /8, SRBERAZ TR/ WiE (-0.674) >d K
H (0.662) >iEEZE (-0.565)),

MR EEIE AR R BT %0, seb Wi ok 5ed F2 2 () (B il 2 R AR K (0.340), W et Ml it b F Ro6f 7
AR RGN o 7 T B i i et R AT 7 20 (1 TR el AR REBOR, 230 0,405, 0.505, HiE R iEidiX 2
MNERINE R ITRE X PN

H RS R B IR AT A/, 3N AR TR Y WEHESEmW GERD &, /i BRI &R (031D, i
Kk (0.183); fmEREEmY, mERKEREZWmEK (-0.710).

7 W B SR T AR HT

Tab. 7 Path analysis of main canopy morphological characteristics of stem form

[H @A R AL W
EizLun P 3 IR SUEEE Y (4 — -
- KR e R
S ) HRE (X IR 4
N (X
R (X)) -0.568 -0.674 — -0.232 0.340 0.311
HEE (X)) 0.469 0.662 0.237 -0.431 0.183
FIEE (X 0.346 -0.565 0.405 0.505 -0.710
3 /NG

IRt A AT FE, e (e st IR IE ML Ak oA R, e BEAR A B bR ig & e 42 it} o
/. KB TR SRR B 2 R IR 5, BATE . SR%s sl WA wt
FRT A S L R EAEARI12, ARGk RE IS, AR R AMEROR A TR0 A, #ETs 2]
2R TR E g0l
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A REEREY, TIHGEKRENDE EHK (P<0.01), SEERELEZEIEHL (P<0.05), 5
i AR ARG (P<0.01), HAHICHTF LS RUO—B, SR AFEE— @ AHOCME, R I BT T8 A et
TEASBRAIRBERAZ R ATATI . KBTI, e, wi. ks, mBREKIN: 0.51. 7.29m,
16.27m. 71.05%. 225.89%. It 5 BHFEHRA S RECKDHPIRIGR : wIERE (19.04%) > (15.50%) >
KR (15.34%) >wlE (9.89%) >TFTE (6.65%), TIHAERRBUR TR, U KBHAZ TR AT 6
TR FRm R IR, SR K AL T SRR 5K, Ui A RORMIE 8 ), ]
N RBERGAZ 58 [ 5 B SR Rk

WA LA 2 AR HARMEIR 1052, O N T R AR IR B E AR, R
CERVMEATER ST, TR AR EMRAERERIFOCR. KBTS FEMEEES G,
R E, HIEER) KR EEIEM (P<0.05), Jeffid@id m . job 28wk i Al el A 20 T T P AR R
SO, (RS R B AN 0.340. 0.405. 0.505. JBASHTH, ARWFFEEUE 3 NEFIRbR AT DUERK
MR AZ T IR E I 49.8%. @ LHTFIE SriE. jw R, @R 2 oEIAEE: ¥=0.497-0.008X,+0.
001X3+0.001.Xy, BHEFTEIESDAT, RUNZGER TN KA T2 nAT Bl $ER . fEHRR R PG &
P, R R TS A PRSI, R FR AR TSR S AME,  SEhrA 7 TR SRR TE S LR
S, R MR R S A 4 B R .
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