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Adaptive analysis of apical buds and branching pattern in a woody plant Larix

chinensis

WANG Xiao-An, ZHAO Xiang-Jian (College of Life Science. Shannxi Normal Universitys Xi’an 710062 ,China). Acta Ecologica
Sinica2004,24(11) :2616~2620.

Abstract: Because plants cannot move, they must be able to tolerate environmental variation, which provides a plausible
explanation of why woody plants exhibit so great phenotypic plasticity in canopy growth. The growth of woody plants is a
process of the accumulation of modules, and hence knowledge of module dynamics is essential to our understanding of the
mechanisms of plant canopy plasticity. Larix chinensis is distributed in the alpine regions (altitude 2600~ 3600m) of Qingling
Mountain in Shannxi Province., China, and it is the only upper-limit tree species at the region. As a national second-grade
protected plant, it has an important function in conserving water, fixing sand or rock, and adjusting local environment.
Because of longer life span and harsh growing conditions, a large number of apical buds die regularly in branches of L.
chinensis. The death of apical buds visibly affects the branching pattern, leading to 3 types: type-I is typical of monopodial
branching, type- I is very similar to false dichotomous branching, and type- II is an admixture of type- I and type- I .

To study the plasticity of apical buds and branching and its ecological significance to canopy formation, the bud number
and Box-counting dimension within 3 branching types are calculated in this paper. The mortality of apical buds. the proportion
of branching types. the average length of main branching and the total number of main branching in 12 parts of canopy are also
statistically analyzed. The results show that the branching pattern of L. chinensis is a kind of fractal structure, satisfying self-
similarity laws. Among the three types of branching, there are obvious differences in bud number and Box-counting dimension.
The bud number shows a pattern of type- I (115.3) < type- I (154.8) < type- 1 (209.9), and for Box-counting dimension,
type- I (1.305) < type- I (1.400) < type-II (1.537). Type- 1 branching extends the canopy radius, while type-1I

branching expands rapidly the crosswise interspaces, and type- I branching not only expands the interspaces but also takes up
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the interspaces effectively. The death of apical buds can reduce, but sometimes may also improve the capability of a plant to
take up space. Thus the death of apical buds may increase the branching morphologic diversity and the adaptability to
environment, favorable to the development of plant canopy. In different parts of the plant canopy, there are obvious differences
in apical buds’ mortality, average length of main branching and total number of main branchings. Apical buds’ mortality
increases from upper layer to lower layer (upper layer 0. 2897<middle layer 0. 8131<Zlower layer 0. 9626), while no significant
difference exists among different canopy orientations. Average length of main branching increases form upper layer to lower
layer (upper layer 30. 9533cm<Cmiddle layer 127. 3178cm<lower layer 166. 6075cm) ,» while the total number of main branching
decreases (lower layer 480<<middle layer 676<Cupper layer 688). In different orientations of plant canopy. affected by wind,
light illumination, slope gradient and slope orientation, there is significant difference in both the average length of main
branching and the total number of main branching (average branching length:south part 88. 2278cm < west part 92. 7407cm <<
east part 117. 0864cm < north part 134. 9500cm ,total branching number :south part 356 < east part 454 < north part 472 <<
west part 562). These results show that the canopy of L. chinensis is affected both by genetic factor and by environmental
conditions.
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Table 1 Buds number and Box-counting dimension of three branching types of L. chinensis
1 2 3 4 5 9 10
Dranching type ? 6 ! 8 Average
I Typel 81 130 135 257 170 189 103 215 178 91 154.8+18.0
Buds I Typel 121 118 147 118 148 128 152 86 68 67 115.3+10.1
number I Typel 166 115 237 416 187 175 279 182 150 192 209.9426.9
I Db 1. 39 1. 28 1.41 1.45 1.53 1. 28 1. 30 1.44 1.50 1.42 1.400+0. 029
Type 1 R? 0.98 0.98 0.99 0.99 0.99 0.98 0.98 0.99 0.99 0.99 0. 986
Box- I Db 1. 35 1. 30 1.23 1. 34 1. 36 1. 20 1. 20 1. 37 1.31 1. 37 1. 305+0. 021
counting Type I R? 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
dimension II Db 1.55 1. 50 1. 69 1. 61 1.45 1.47 1. 61 1.48 1.42 1.58 1.537+0.028
Type Il R? 0.98 0. 98 0.99 0.99 0. 98 0.99 0.99 0. 98 0.99 0.99 0. 986
[8]0 1 2 3
.3 R? Table 2 Multiple comparison within buds number and Box-counting
0.98, dimension of three branching types of L. chinensis
P Pvalue
1,202 1.694 . =
I type I I type I
. Lz ’ T Type I 0.057 0. 002 **
N . Buds number 1 Type I 0.164
) ) I Type T 0.001**  0.000*
(o] 1 3 Box-counting dimension I Type I 0.016*
T o ’
O (1.305) < 1 * (p<<0. 05)Correlation is significant at the 0. 05 level;
(1.400< 1 (1.537). 9 I I ‘* (p<<0. 01)Correlation is significant at the 0. 01 level,
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Table 3 Statistics results of the main branching within different parts of L. chinensis

Branching type ratio

Canopy parts

Branch number [ type I 1 type I I type I Average branch length Total branch number
Up layer 214 0. 7009 0. 0093 0. 2897 30.9533417.1747 688
Middle layer 214 0.1869 0.1122 0.7009 127.3178450. 8233 676
Low layer 214 0. 0370 0.1589 0.8037 166. 6075458 3527 480
East 162 0.3210 0.1235 0. 5556 117.0864+71.5152 454
West 162 0. 3827 0. 0494 0.5679 92.7407458. 0799 562
South 158 0.2532 0.1013 0. 6456 88.2278459. 3155 356
North 160 0. 3375 0.1000 0.5625 134. 9500490. 0526 472
4

Table 4 Multiple comparison within 12 crowns parts of L. chinensis

Canopy layer Up layer Middle layer  Orientation East West South
Low layer 0. 000" 0. 003" North 0.673 0.623 0. 369
B bi . Middle layer 0. 000 ** South 0. 631 0.165
ranching type ratio West 0. 360
Low layer 0. 000" 0. 000"" North 0.111 0. 000** 0. 000 *"
Middle layer 0. 000" South 0.011" 0. 688
Average branch length West 0.03"
Low layer 0. 000** 0. 000" North 0.678 0. 040~ 0. 008"
Main b h b Middle layer 0. 810 South 0.025" 0. 000*"
ain branch number West 0.014"
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