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Figure 1 A typical branch structure of Pinus elliottii
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Figure 2 Changes of intermode length growth at different whols

Figure 3 Changes of basal diameter growth at diff erent whorls

32
’ °
[31]
’ ’ o
( 4)0 4 ’ ’
[12. 16. %]
b ° b
o ’
'“'c C 5.
5 ) ,
’ ’ ’ °
o slli6e = 1122 & 1123 Osli1
e S1125 a s11%6 o sli27 6 Bsl122 W s1123 psli2s
Y S v+ Dsi126  msl27 @s1128  Es1208
60 120
50 - . - 100
40 § 80
IS B . .
£ vife : 2 6
< 30 é § § =
w20 g § & 40
o8 =20 l
0 1 L J 0
5 10 15 8 9 10 11
Hebs KeHeR
B4 BRMEMELES A B5 ZRMEEMEMBS H
Figure 4  Distribution of basal diameter at different whoils Figure 5 Distribution of branch volume at different whols
d"< 1 ( ) (
6 , 0.67. ,
, ) . Annabel '
33
’ ’
o ’
yi (an), > (mm ) ( ) .
(Ox,, =10C (O x,s (h ) x3, X4 (%) xs.




24 2

165

A
0.962 0 979,
P 0.01 (
),

o

0 3

=10 C

1000 1500 2000 2500

d*Xijem’
B6 HELMBRIESGHE

Figure 6  Curves of branch volume growth

M °

y1="—83.445+33. 846 Inxscom; y2=17. 126— 2 481 Inx20 wn» +3. 682 Inxscaom.

4 i

41

(37
Worllons '
Pinus sybestris

137

4 2

[13 14

[ 840
4 3
1800 “hm °

[ 1 . . .
[2 , , ,

H

) 31
Makinen "

L.

[

[ 10]

, 1996 24 (6). 14—20.
, 2005, 25(4): 465 470.



166 2007 4

[3]
[ 6

[7
[ §

[ 10

[ 1]

[ 12

[ 13]

[ 14

[ 15

[19
[ 17

[ 18

[ 19
[ 20

[21]
[ 22
[ 23

[ 24

[ 25
[ 29

[ 27

[ 28

[ 29
[30

OKER-BLOM P, KELLOMAKI S. Theoretical computations on the wle of crown shape in the absoiption of light by forest trees [ J] .
Math Biosci, 1987, 59: 291— 311.

SPRINTZ P T, BURKHART H E. Relationships between tree crown stem and stand characteristics in unthinned loblolly pine
plantations [ J] . Can J For Res, 1987, 17. 534— 538.

RANDY L R DOUGLAS A M. Crown pwofile models based on branch attributes in coastal Douglas-fir[ J| . For Ecol Manage,
1997, 96: 77— 100.

, . [n. » 2000 20(2). 235—241.
[J. , 1999 21(5). 32— 36.
, , . [J. s 1999 12 (D:
53— 59.
WYKOFF W R, CROOKSTON N I, STAGE A R. User’s guide to the stand pmognosis model [ M] . USD A-FS Gen Tech Rep,

1982 133: 112.
HIROAKI L, JOEL P C, DAVID C S. Branch growth and crown form in old coastal Douglas-fir [ J]] . For Ecol Manage, 2000,
131: 81— 91.
HIROAKI I NATE M. Age-related development of crown structure in coastal Douglas-fir trees [ J] . For Ecol Manage, 2002
169: 257— 270.
GILMORE D W, SEYMOUR R S. Crown architecture of Abies balsamea from four canopy positions[ J] . Tree Physiol, 1997, 1T7:
71— 80.
CLUZFAU C, LEG N, OTTORINI J M. Development of pimary branches and crown pmofile of Fraxinus escelsior [ J] . CanJ For
Res, 1994, 24. 2 315— 2 323.
RANDY L R DOUGLAS A M. Crown profile models based on branch attributes in coastal Douglas-fir[ J] . For Ecol and
Manage, 1997, 96. 77— 100.
CARSON M J INGLIS C S. Genotype and location effects on intemode length of Pinus radiata in New Zedland [J] . N Z J For
Sci, 1988 18. 267—279.
GRACE J G CARSONM J. Prediction of internode length in Pinus radiata stands| J| . N ZJ For Sci, 1993, 23. 10— 26.
UUSVAARA O. The quality and value of sawn goods from plantation-grown Scots pine[J] . Commun Inst For Fenn, 1985 130;
53.

. s ) . . [n. , 2000
27 (D). 25—27.

s s . [J. , 1997, 18 (4). 43— 47.

s s . [J]. » 2004 24 (10):
2 207— 2 210.

. . [J. » 2000 (3). 38— 39.

, . [n. , 2001 (3); 10— 13.
MONICA D, EDUARDO A, GRACIELA V, et al. Growth cuves for Pinus elliattii, Pinuws taeda and Pinus radiata in wo areas
of the Calamuchita Valley[ J] . For Ecol Manage, 1997, 95. 175—181.

, , . (. , 1998
16 (. 118—121.

[J. , 1999 19(3). 276—278.

, . ) 3 [J. . 2002
19 (3). 247—250.
RODNEY E W, GREG A B E (OLTER B e al. Relationship between intercepted radiation, net photosynthesis respiration
and rate of stem volume growth of Pinus taeda and Pinus elliottii stands of different densities [ J] . For Ecol Manage, 2001,
154. 155— 163.

(. . 1999 21(6). 40—44.

s s . [M]. : » 1999 32— 36.
ANNABEL P, TRICHET P, DIDIER B e al. Allometiic relationships for branch and tree woody biomass of M aritime pine
( Pinuspinaser)- [ )| . For Ecol Manage, 2002, 158.. 71— 83.



24 2 : 167

[ 3] MAKINEN H MAKEIA A. Predicting basal area of Scots pine branches [ J]. For Ecd Manage, 2003 179. 351—362.

[ 32 s s . [J. , 1998 18
[ 33 BARTELINK H H. Allometric relationships on biomass and needle area of Douglas-fir forest[ J| . Ecol Manage, 1996, 86. 193
—203.

[ 34 WOLLONS R G HAYWOOD A, MCNICKIE D C. Modeling intemode length and branch characteristics for Pinus radiata in New
Zealand[ J| . For Ecol Manage, 2002, 160. 243— 261.

[ 35 ) ) ) . [n. , 1997 (2). 27—29.

[ 3 COLIN F, HOULLIER F. Branchiness of Notway spmce in noithem France: predicting the main crown characteristics from usua
tree measurements [ J] . Ann Sci For, 1992, 49. 511—538.

[ 37 MASSMAN W J. Foliage distribution in old-growth coniferous tree canopies [ J] . Can J For Res, 1981, 12: 10— 17.

[ 3 MAGUIRE D A, MOEUR M, BENNETT W S. Models for describing basal diameter and vertical distribution of primary branches
in young Douglas-fir[ J] . For Ecol Manage, 1994 63: 23— 55.

[ 39 MAGUIRE D A, JOHNSON S R, CAHILL J. Predicting branch diameters on second-growth Douglas-fir from tree-level descptors
[J]. CanJ For Res, 1999, 29: 1 829— 1 840.

[ 400 MAKINEN H, COLIN F. Predicting branch angle and branch diameter of Scots pine from usual tree measurements and stand
structural information[ J]. CanJ For Res 1998, 28: 1 686— 1 696.

[ 4] s . [n. » 2003, 23 (3). 280— 283.

Branch growth of Pinus elliottii in the hilly red-soil area
of the mid-subtropical climatic zone

TU Jie"?, LIU Qi-jing"’
(1. TInstitute of Envirommental Engineering and Science, Nanchang University, Nanchang 330029 Jiangxis China;

2. Nanchang Institute of Techmlogy, Nanchang 330029, Jiangxi Ching 3. Institute of Geagraphical Science and
Natural Resources, Chinese Academy of Sciences Beijing 100101, China)

Abstract: From a review of the Pinus elliottii (mash pine ) domestic and overseas literature on branching, the
branch growth at the whorls was analyzed at the Qianyanzhou Experimental Station of the Chinese Academy of
Sciences in Taihe County, Jiangxi Province, China and its relationship with several meteorological factors was
detemined. Branch growth for internode length (IL) and basal diameter (BD) was determine by vernier caliper,
and their partial correlations with respect to the whorls were calculated. Additionally, the response to these
meteorological factors during the growing periods was described in a multiple linear regression model. Results
showed that branch IL growth for a given year declined fiom the upper whotls to the lower whorls. Also, branch BD
increased gradually from the upper whorls to the lower whorls, but slightly declined near the base of the crown.
Distribution of the amual total branch volume was well fitted to skewed left normal distribution cuwves. This showed
that large branches were mainly concentrated in the middle-lower part of crowns. The linear regression acauracy for
branch volume versus (BD*X branch length) was not very strong (+’=0.45). However, the adjusted R’ of the
multiple linear regression equations for IL and BD with several meteorological factors were all highly significant C>
0.96) (P< 0.01), and the partial wrrelations were all highly significant (P<Z0.01). The partial correlations
showed that IL growth mainly depended on canopy relative humidity. Also, BD growth was negatively correlated with
a cumulative temperature of == 10 ‘C, while it was positively correlated with total precipitation. [ Ch, 6 fig. 41
ref. |
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