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Path Analysis on the Crown Characteristics and Growth of
Manglietia yuyuanensis in Mixed Stands

LI Sheng', CHEN Currji®
(1. Research Ingitute of Subiropical Forestry, CAF, Fuyang 311400, Zhejiang, China;
2. Fujian Agriculture and Forestry University, Nanping 353000, Fujian, China)

Abstract: The correlation analysis on crown characterstics and individual volume growth of Manglietia yuyuanansis grown
in 17-yearold mixed stand ( Cunninghamia lanceolata X M anglietia yuyuanensis) was conducted. The results showed
that the correlation coefficients betwwen individual volume index ( D’H) and crown factors were different. Fxcept single
leaf area index (LAI) and crown layer demsity( CLD), the total leaf area of single tree ( TLA ), the tree aown area
(TCA) and crown shape rate ( CSR) were positively correlated to the individual volume index. The path analysis showed
that TCA had the most direct effect on individual volume growth( Py, = 1. 201 3), which was the key factor affecting the
individual volume growth of M. yuyuanensis, while TLA , CLD, CSR played their roles through TCA . The importance of
the five crown fadors abovementioned on the individual volume growth of M. Yuyuanensis was in the order of TCA> [Al
> YIA> CSR> CLD. It was found during analyzing the influence of crown spatial structure on individual volume growth
that in vertical direction, the leaf area in middle and lower layers played decisive role to individual volume growth and the
upper layer played less role: while in horizontal direction, the leaf area in the inner and outer parts contributed more to the
individual volume growth and that in the middle part contributed less.

Key words: Manglietia yuyuanensis; Cunninghamia lanceolata; mixed stand; crown charaderistics; growth; path analysis

: 200412 16
211 , « » (99 % 173)
(1976 —),



311

[2~38]
[1~5]
(M anglietia yuyuanensis Law)
(Magnoliaceae) ,

?

[9~ 13]

1 M5 77

1.1
- ( Cunninghamia lanceolata ( Lamb.)
Hook. ) 1985 ,
2300 *hm 2 31 19% |
) ,
46% , 1200~ 1 500
hm™?, 9 1~ 6 4,
, 17
21. 5 em, 13. 8 m
6 ( 20 mx 20 m),
2001 6
3 )
L,
3 , 18
1.2
[2]
3,
2 ,  LI- 3000
LA LA, LA; ;
3 )
’ LAi LAm LAU 3
7Ai Am Ao 3

TIA= LA+ IA 2+ [A3;

S=T(W/2)*
IAI= TIA/S ;
CLD= TIA/(1/3Sh)
CSR= h/ W ;
TCA = V4TW (h°+ W/
4)1/2
VIi= DBH*xH :
. DBH (an); H (m);h
(m); W (m)
1.3
[14] 7
y n xi(i: 17 27
1)
¥y = bot+ bixi+ baxo+ -+ by (1)
(1 .
0,
p}'xi = bi a(l = 17 23 ) n) (2)
(2) bi y i 3 %O
Xy

(3)

dyxlxj: @)xi.pyxj'rxlxj(i,j = 1, 2,. .

dyx 5

B

Ln,i<j) (3

2 _ 2’ (4)



312 18
. (4) .
[ 15]
( 24, , CSR ),
Pj‘xie P:M” = TIA
Tx *Poyx LAI TA CSR
Pyx.. ’ ;
i LD R
2 HEREG4
2.1
5
1 2 2
1 D’H ,
IAT CLD (
) ) 3
1 TIA IAI CLD TCA CSR D*H
TLA IAI CLD TCA CSR D2l
TIA 1 0728 " 03126 0.771 9" * 08067 " 0.642 3 *
IAI 1 08197 0.150 3 06057 " 0.140 4
CLD 1 - 03510 00822 - 0.267 7
TCA 1 0725 0.860 1 *
CSR 1 0.5785 "
D 1
cEE 1%
2.2 (-0.390 5), TA
(0.927 3) LA] (0. 283 3)
2,21 BRERTOEBEERNSL R EER >N , IA]
2 , D’H ( ),
5 TcA (0.3920)
(Pyxi: 1. 201 3), TIA CSR ( -0.2823 -
TA , TAA 0. 127 0) ,
; LAl
(P, = 0.392 0) TIA ( Py, = (D (SR
- 0.390 5) TIA TA - 0.421 7
(0.642 3), 0. 867 9,
TcA )
TIA CLD CSR TA



3 313
2 17 (D*H)
TIA LAI CLD TCA CSR
TIA 0.6423"" ~0.3905 — 0.2833 - 00088 0. 27 3 ~0.169 1 0.1525
IAI 0. 140 4 0.3920 -0.2823 — - 0030 0. 180 6 -0.127 0 0. 1537
cap  -0.2677 -0.281 -0 1221 0.3213 — -0.417 - 0.017 2 0. 000 8
TCA 0.801"" L2013 -03014 0.058 9 0 009 9 — - 0.151 4 1 431
CSR 0. 578 5* * -0.2096 -0.3150 0.2374 - 00023 0. 867 9 — 0. 439
2.2.2 Bk RALE S TIA ,
9 B 17 ( ) 9
9 ( 2) 9 5 )
2
D°H :TCA > 2.3
IAI> TIA> CSR> (LD, 2.3.1 rt@ & Ay FHE EHRMRAEK 3
1, 1.443 1, R
, , , 1A, IA;
2
) D"H
’ - lAl
LAl )
TA ,
2, 0.153 7, ,
3
1A, LA, LA,
LA, 01851 0.150 5 — 0. 089 8 ~ 0.061 6 0.0227
LA, 06302"" 0.4249 0.031 8 — 0.193 5 0.1805
LA, 0570 " 0.3949 - 0.035 0. 208 2 — 0. 1559
2.3.2 rt@EMK-Fy AL ERMREK LAz Ao ApS
2
( 4 ,  LA2z LA» ,12
4
AZ] LA 21 AZZ LAZZ AB LAB ASI LA 31 A}Z LA32 A?ﬂ LAK'&
Ay 034T 0304 — 04177 -01739 0415 0096-11971-02715 03164 -00678 - 0156 01675 0409 01372
LAy 07162°° 07B8 0298 — -0124 0910 0066 -11299-00100-01738 00077 00B5-00412 06248 0493
Ar 0361 -0367 02006 02357 — Q3323 0045-0326-0340 02492 -00184 - 0184 01122 0366 00935
LA» Q5170°° 0606 0200 0693 -01561 —  0026-13162-01007- 0028 0081 - 005 8- 0023 0603 04233
Ap -00952 0084 0385 Q1707 -0Q1M7 03101 — -12578-0281 Q2019 -00604 -0139 02509 0452 00047
LA 0027 -1661 0Dl4 04689 —0081 Q549 Q007 — -01414 01360 -00386 - 0029 0089 0554 28768
Ay -0040 -0587 QD77 0039 -01947 01288 Q080 -04713 — 07641 -00853 - 03R4 01144 0280 02588
LAy - 01273 09%3 0D50-01305 -00813-00436 Q047 -02461-04147 — -QO0775 -0293 00184 Q0P5 0885
A, -—01269 -0193 0205 00455 —00472-0Q042 Q0346 -0594- 03639 06092 —  —02B5 Q289 0281 00142
LAy, 01411 -0481 0050-0094 -01265 QOB5 0004 -0225-0316 0646 -0000 — 01085 0423 0193
Ay 0197 03%2 0B56-00868 —0Q1R26-00046 00514 -04513-01742 Q0516 -Q0R28 -01B9 — 0206 Q1117
LAy 0599"° 0843 0IB7 05148 —-01308 04572 0024 -1147-0101 00873 -00374 - 0249 00859 — 0798




314

18

: LAz > LA33> LAy > LAn> Ay> Ap> An> A
> An> LAn> Az > LAxn, 7
R 5
LA> LA3 LAz LAz ,

LAx( ) LAz ( )
LA33( ) LA2i(
) ,
Asi( )
3 N
5 , TCA
TLA LAI D°H
2 TlA 2
TCA ,
, TIA
(LD CSR TCA
CLD TIA
( TIA
0. 642 3),
TIA  CLD
(
-0.3905 -0.0281),

B

17 ,
TIA
2 TlA 2
[ 16]
[1] . [J].
, 1992, 16(3): 11~ 17
[2] , ) (.
, 1998, 9(4) : 345~ 348
[3
L. , 1999, 12( 6): 345~ 348
[4] . ) L.
, 1995, 6(3) : 225~ 230
[5] , . [J].

, 1999,35(5): 17~ 21

[ 6] Camell M G R. Physiological basis of wood produdion: a review[J].
Scand J For Res, 1989, 4:459~ 490

[7] kuulivainen T. Crown architecture and stemwood productive in Norway
spruce ( Picea abies (L.) Karst) [J]. Tree Physiology, 1988, 4: 337~
346

[ 8] VoseJ M, Allen HL. Leaf area, stemwood grovth and nutrition relatiorr
ship in loblolly pine[ J]. For Sci, 1988, 34: 547~ 563

[9] ) [J1. , 1995, 2
(2):25~ 2
[ 10] ..
[J]. , 2001, 21(3) : 207~ 211
[11] , ., [J1.
L2002, 22(2) : 157~ 160
[12] \ .
[J]. L2003, 23(2) : 124~ 127
[ 13] , .
. , 2003, 25(3) : 332~ 336
[ 14] , , ..
[J]. , 2003, 40( 5) : 756~ 762
[15] , , .
[J]. , 2000, 20(3) : 203~ 206
[ 16] , . L.

, 1999, 35(5): 35~ 37



