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The functional traits of forests at different succession stages and their relationship

to terrain factors in Changbai Mountains

HU Yaosheng, YAO Xuyang, LIU Yanhong”
The Key Laboratory for Silviculture and Conservation of Ministry of Education, Beijing Forestry University, Beijing 100083, China

Abstract; Plant functional trait has been a hot topic of ecological research in recent years. The difference of functional traits
among different populations will decide competitive advantages and cause the changes of community structure, further
leading to succession. The typical forest communities under four different succession stages in Changbai Mountains were
selected, and the relationship between the functional traits of stems and leaves of dominant species in different layers were
analyzed, also, the relationship of functional traits and terrain factors were studied, besides, functional traits in different
stages of successions were compared. The results showed that leaf area (SLA) was positively correlated with leaf nitrogen
content (LNC) and stem phosphorus content( SPC) , and negatively correlated with leaf dry matter content (LDMC) ; leaf
thickness(LT) was negatively correlated with LDMC; LNC was positively correlated with leaf phosphorus content (LPC) |
SNC ,LDMC; SNC was positively correlated with SPC. Based on Grey correlation degree analysis, it indicated that the
elevation was the most influential topographic factor on SLA, LNC, LPC, STD and SPC; LDMC and leaf thickness was
most affected by slope aspect; and SNC was affected by slope position. There were differences in the functional traits of the

plant species in tree layers of the forest communities, no obviously difference in shrub layers, as to the leaf functional
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traits, except of LDMC, LPC, SNC of the plant species in herbage layers had significant differences, other indicators no

difference. LDMC and SLA are the main leaf functional traits that reflect the differences among communities succession.

Key Words: Changbai Mountains; community succession; functional trait; terrain factor
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Table 1 Quantity of Leaf Collection
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¥ A Arhor 5 #exd AT x 10 A0 A 4 I IX20 AN 4 N5 %30 A R
#EAK Shrub 5 Bx 10 A~F R 20 4 30 4t
A Herbal 10 #kx5 AN 20 M0 H 30 M0t A

SLA: WM TF Specific leaf area; LT: MR Leaf thickness; LDMC: M4 Jii & & Leaf dry matter content; LNC: M % ¥ ¥ Leaf nitrogen

concentration ; LPC ; B¢ & Leaf phosphorus concentration
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Table 2 Characteristics and Dominant species of forests at different succession stages

AR B 27 WepE , 7 VAN TN e TEAJZ I HFh B R
. . . W1 . . . . . .
Succession  Elevation/  Gradient/ Fxpos Slope Dominant species Dominant species Dominant species
stage m (°) xpostre position  of arbor of shrub of herbal
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753 5 2 2 -~
BB RS
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o . . kmmxm o SF
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LA Abi .
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1027 6 ’ 2wy RMTRTH e
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I :30a A= #HEMK 30a Poplar-Birch Forest; II :70a Y42 & H#K 70a broad-leaved forest; IIl : 130a %114k 130a aciculiailvae; IV : 200a [ H-£1FA Bk

200a broad- leaved Korean pine forest
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Table 3 Pearson correlation coefficients among functional traits

DN IN R Rk - ZERME EREE T E R EAUEE
Functional traits LT LNC LPC SNC SPC LDMC STD
FLI AL SLA -0.0443 0.2989 ** 0.0496 0.0167 0.2529** -0.2003 * -0.1249
S LT -0.1058 0.0694 -0.1129 0.053 -0.1812** -0.1513
MM LNC 0.6401 ** 0.296 ** -0.1648 0.2205 * 0.1719*
BB LPC -0.2039 * 0.2645 ** -0.0135 -0.1484
ZEARSE SNC 0.6004 ** 0.2917 ** 0.2645 **
ZERHE SPC -0.0807 0.0013
- TH 5%  LDMC 0.1513

# % P<0.01, * P<0.05;SLA; AR Specific leaf area; LT IH-JELBE Leaf thickness; LDMC; M4 5t & &t Leaf dry matter content; LNC =)

e Leaf nitrogen concentration ; LPC ; M- B Leaf phosphorus concentration ; STD ZLIH AU Stem tissue density ;SNC. ZERWKE Stem nitrogen

Concentration; SPC: %%ﬂ?ﬁ Stem phnsphorus concentration

22 2k MIREMHR S IR E T C R
ASC % LDMC LT ,SLA .LNC .LPC .STD .SNC ,
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A 1l ) SIS A TR CLOCHREE AT (R 4) . K
O SCHR PR, [ A8 B 58 6 PR AR B 5 K
R4 EEEIR SR E TR R AT

Table 4 Grey relational grade analysis between functional traits and

topographic factors

matrix Elevation Gradient position Exposure
SLA 0.696 0.683 0.673 0.569
LT 0.650 0.712 0.675 0.742
LNC 0.500 0.449 0.406 0.329
LPC 0.751 0.733 0.658 0.727
SNC 0.471 0.427 0.449 0.359
SPC 0.770 0.768 0.831 0.752
LDMC 0.570 0.590 0.646 0.659
STD 0.513 0.458 0.393 0.452
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