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Crown Shape Simulation of Taxus chinensis var. mairei Plantation Based on

Simple Competition Index
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(Forestry Bureau of Mingxi County ,Sanming 365200, Fujian ,China)

Abstract: Taking the Taxus chinensis var. mairei plantation in Mingxi County of Fujian Province as re-
search object, the estimation mathematical models of crown shape were built by using the method of step-
wise regression,in which a function taking individual tree size and individual tree competition index as vari-
ables,the crown width, crown length, crown shape rate and crown rate as dependent variables was in-
volved, the optimal crown shape model was selected according to the decision coefficient of the mathemati-
cal model. T-test and deviation test were carried out on the optimal model of the T. chinensis var. mairei
crown shape by using the test method of independent samples. The results showed that after introducing
variables of simple competition index, the determination coefficients of crown width, crown length and
crown rate models were significantly higher than those of competition-unrelated model,and those models
were selected as the optimal crown shape models. Competition had significant inhibiting effects on the
crown width, crown length growth and crown rate, but the competition had no significant effect on the
crown shape rate. Those optimal crown shape models passed the t-test,and the deviation test results were
satisfactory,which can be used to predict the crown shape in production. Reducing the simple competition
index can significantly promote the crown width,crown length growth and crown rate of T. chinensis var.
mairet.
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1 B % KB

IF 5 Hb 7 A A 4 V8 A6 30 i IR B (26°8 — 26°
39'N.117°4"—118°47'E) , LI Ll 5 Ho 55 ok 3=, i
Ab 2T 1 bk R T, S Y AT U 2 KA, AR Y

W18, 1°C AR REK i 1 786 mm.5—6 H &%, &
ARSI ZE K 1 364 mm, AR H BRI 8L 1 750. 7 h,
TCFE 283 dL AR HIXHIE BE 81 % Mtk b R HK
FR B C £ TR (26°20'N L 117°9'ED Y 15 4F 7
T ELELAZ N TSRy BUA MR % 8 2 850 #k -
hm ™ P MAE 5.7 cm, PR R 10,2 m. K
320 m, PRI 20740 A, 4 Dy 1L M 21 8 ST AR
K.+ pH 4. 9% . AT M Bk 32 B M AT 4 (Tri-
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TR FE R (Angiopteris fokiensis) i Bk (Wood-
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12 JF 15 45w J7 21 542 3 MR Hb i 355 56 i 780 b 550
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PR 7 21 A2 A 43 ) T BRGS0 0 s 43R B R
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Table 1 Basic information of sample plots

PR W/ a Wi 4%/ cm B i /m LI /m K /m I % T 52 %

R MH 15 14.3 7 3.9 5.5 2.833 0.66

s /IME 15 4 2.7 1.6 1.3 0. 605 0.27

i 15 9.7 5.6 2.6 3.7 1. 444 0.81
2.1.2 muraaBHEgdaaas RABIEAL Y=aD+b6H +cCI+d"" (2)
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Table 2 Fitting results of mathematical model for the crown width of T. chinensis var. mairei
] 5 2 H 50 (] A58 Y Jy 2 43 BT
*Eﬂéﬁ? *Eﬂyﬁ %ﬁﬁ t&lﬁ P R2 Fmifﬁ P
- it it il i
1 W 3. 646 23.917 0. 000 0.236 50. 614 0. 000
CI —0.504 —7.114 0. 000
2 W 2.609 6.951 0. 000 0.272 31.110 0. 000
CI —0.393 —5.004 0. 000
D 0.083 3.010 0.003
3 W 1.152 4,535 0. 000 0.163 32.323 0. 000
D 0. 148 5.685 0. 000
R3 MUNEFLIECHNERRERNKEER
Table 3 Test results of optimized crown shape model of T. chinensis var. mairei
- R R
T} 38 T R [
¥H t fH P Mg M \g Mypp/% M ape/%
- TP 2.66
ik CW=2.609+0.083D—0.393CI 0.476 0.636 0.025 0. 342 —1.589 13.213
R/ 0.083 DA 261 ’ )
. Bl 3.63
K /m CL=1.700+0.531H—0.471CI J?ﬁﬁ —1. 326 0. 189 —0.072 0.352 —4. 266 10. 804
MAEME  3.70
—— - - T 1.397 -
S R CSR=0.525+0.618H +0.055D | —1.344 0.183 —0.043 0.208 —7.451 16.978
RIS 525+ + 55 WA 1. 440 5
S 0. 659
RER  CR=0.969—0. 084CI —0. 023H *%ﬁ > —1.567 0.122  —0.015 0.062  —4.529  10.839
WA 0.674

3.2 BREMNESIE
MAAGREKBIHM G R ER 4. WTLE
XA AT LG B AR H L CT MR A, B
At CI A 53500, F 9056 K 4004 A5 5D 1) 3 4% )
FERBURY AR A4 (9 0. 302 BN BALR 5 Y
0. 409 , 7 BH 58 < A5 70 401 B R0 SR B LK 55 4 458 A5 32F A
M2, #E8 CL = 1. 700+ 0. 531H — 0. 471CI J&
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Table 4 Fitting results of mathematical model for the crown length of T. chinensis var. mairei

I 2 A 3 IR 5 22 3 B
BB SRS i Rk . - Rk .
R Ge it it Yot it
4 o 1.188 3.951 0. 000 0.302 70.791 0. 000
H 0. 446 8.414 0. 000
5 W 1.700 5.821 0. 000 0.409 56.237 0. 000
H 0.531 10.372 0. 000
CI —0.471 —5.468 0. 000

3.3 BREEHBMYPSELER

WL AL AR A 5 45 R R 5. il A
AR AT LA I AR B H D ARKHEA, HLF
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B 6., 7) ¥ 38 2ok 0] U A5 TR 75 2 3 A A B, A TR AR
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i 72 51) 56k T 2R B TR0 3 HE A H) E R OB B CSR =
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e 3l L, R KR P OfE 2 0. 183, >
0. 05, & WL R 4518 15 52 W AF 8] JC W 35 1k 25 5+
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ACEE SR 1. 397 R K 0. 03, FEAS 33 J2 0 O g
Ko HE 3 A WA My M g Mg M e 53 51
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Table 5 Fitting results of mathematical model for crown shape rate of T'. chinensis var. mairei
05 S 5 I 7 22 3 B
L3 G 5 [EEE 24 . LR B R F#HE »
- geit i geit it
6 B 0. 387 2.371 0.019 0.212 44,358 0. 000
H 0.192 6.160 0. 000
7 (i 0.525 3.263 0.001 0.232 25. 380 0. 000
H 0.618 7.090 0. 000
D 0.055 —2.287 0.024
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74T A e R A 0L A 45 L6 6. 4 R
Fe ] X R SRR AT LA I AR i CT L H MR A
HBEAR H F A 5800, R 508 56 % 504 A R
M B W) K B 8 1Y 0. 223 BT M B AR 9 fY
0. 253, R WIH A B LG RBORE W R4 . R 5%
UG CRBL AL 8., 9) ¥ 3 [l T A5 AU Ty 25 43 BT K
¥ BRI AR R CLLH B ¢ IS5 B &6
B P E <20, 01, 2 B 1 B 5% G 48 250 B e X B
TR A PR T 5 AR A 0 R A R Y ) R
BT CR =0. 969 —0. 084CI —0. 023H £ K
ALY

M3 L, B KR P R 0. 122,

=>0. 05, 3% IR} 5ed R 40 G 5 5200 1) TG b 2% 1 22
Sl KRR, B AR R T 2R T A R
0.674 5 SLMAE 0. 659 F K 0. 015, FEA T 2 i
MRS EEZESR . R 3 AT, H My M ye .My M e
I35 —0.015,0. 062, —4. 529 % ,10. 839 % , 5 71
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RE A% FH T T00I0 A 76 R

UL b A TE G R AR e SR G B R
e, LA /85 oA 19 AR e 405 A e R A A (3R 6) , HOoef iR
RS 10:.CR =0.878—0.039H ,R* >4 0. 098, 14 i
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Table 6 Fitting results of mathematical model for crown shape rate of T. chinensis var. mairei

Il 5 2R B0k 50 [ 5 A5 A Ty 2 53 BT
LT 24 5 TR 24y - LR N o F i »
- Stk Siit it
8 (oS 0. 863 28. 697 0. 000 0.223 47.139 0. 000
CI —0.096 —6. 866 0. 000
9 W 0.969 19. 862 0. 000 0.253 28. 264 0. 000
CI —0.084 —5.840 0. 000
H —0.023 —2.735 0.007
10 W 0.878 17. 288 0. 000 0.098 18.583 0. 000
H —0.039 —4.331 0. 000
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