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Response of Leaf Functional Traits of Woody Plants to Soil Characteristics
in Karst Forests
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National Nature Reserve, Xishui 564600, Guizhou, China)

Abstract: In order to understand the response of plant leaf functional traits to soil characteristics in karst forest,
the woody plant communities in Maolan National Reserve were investigated by using the methods of sample plot
and transversal, the weighted average leaf traits of woody plants in different terrain were calculated, and the
relationship between leaf functional traits and soil characteristics analyzed by One-Way ANOVA and redundancy.
The results showed that there were significant differences in plant leaf functional traits between different terrains
at the growth type (evergreen/defoliate) and community level (P<0.05), among which the leaf area was the most
sensitive, its response to habitat was obvious. However, leaf thickness of evergreen plants was greater than that of
deciduous plants, while specific leaf area was the opposite, and the difference in chlorophyll content is not
significant (P>0.05). There were significant difference in soil characteristics among different terrains (P<0.05).
The field water capacity, capillary porosity, contents of total nitrogen, total phosphorus and organic matter of soil

on funnel terrain were higher, and the soil fertility was the best, followed by valley and shady slope, while the soil
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on sunny slope was relatively barren. There was a correlation between leaf functional traits and soil characteristics

in different terrain, but the interpretation rate of leaf functional traits variation was different in different terrain soil

characteristics. The main soil characteristics affecting leaf functional traits were organic matter content, total

nitrogen content, total phosphorus content, field water capacity and soil bulk density. Therefore, leaf functional

traits and soil characteristics differ greatly in different terrain of Maolan karst forest. With the change of soil

characteristics, leaf functional traits have different response characteristics, which is conducive to species

coexistence and biodiversity maintenance in forest area.

Key words: Karst forest; Terrain; Soil characteristic; Leaf functional trait; Redundancy analysis
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Fig. 1 Characteristics of leaf functional traits. Different letters upon column indicate significant differences at 0.05 level.
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Table 1 Characteristics of plant leaf functional traits of community in different terrains

ik TR WSS Fr AR 5 MR SR UECEAE
Terrain Leaf area Leaf thickness Specific leaf area Leaf dry matter Chlorophyll content ~ Leaf tissue density
(cm?) (mm) (cm*/g) content (g/g) (SPAD) (g/em?)
B4 Shady slope 50.93+6.67a 0.145+0.010a 239.94+12.83a 0.34+0.03ab 43.37+1.51ab 0.33+6.67a
FH Sunny slope 39.54+3.83ab 0.160+0.006a 200.90+12.86b 0.37+0.04a 41.00+1.18b 0.38+3.83a
4% Valley 46.65+3.80ab 0.151+0.009a 203.69+10.98ab 0.33+0.03ab 45.81x1.47a 0.38+3.80a
i3 Funnel 35.99+2.01b 0.149+0.008a 203.55+14.06ab 0.31+0.02b 43.26+1.66ab 0.37+2.01a
R Z s J5 A Rl - BER R 72 57 .35 (P<0.05). A
Data followed different letters within column indicate significant differences at 0.05 level. The same below
2 AFEIHE R LR
Table 2 Soil characteristics of different terrains
P BRI PR iy HERE
Trait Shady slope Sunny slope Valley Funnel
pH 7.24+0.06a 7.26+0.22a 7.12+0.08a 7.05+0.11a
%% # Bulk density (g/cm?) 1.02+0.02b 1.10+0.03a 0.97+0.03ab 0.86+0.04¢
FH /&) 7K 5 Field moisture content /% 34.59+0.94¢ 26.26+0.74d 40.64+1.17b 46.97+1.84a
EEFLIRE Capillary porosity /% 38.05+0.77¢ 29.97+1.14d 42.37+1.04b 46.85+1.63a
LB LB ¥ Non-capillary porosity /% 20.37+0.86b 28.66+0.51a 18.24+0.96bc 15.45+1.54¢
A ML & & Organic matter content (g/kg) 100.23+5.33bc 93.95+6.89¢ 128.36+6.72b 179.424+10.23a
4% & Total nitrogen content (g/kg) 7.19+0.63ab 6.67+0.27b 7.32+0.31ab 9.08+0.36a
4T & & Total phosphorus content (g/kg) 1.75+0.13bc 1.48+0.09¢ 2.25+0.12b 3.19+£0.07a
44 % & Total potassium content (g/kg) 7.28+0.32ab 5.87+0.27b 9.19+0.98a 6.83+0.66ab
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Fig. 2 Redundancy analysis between plant leaf functional traits and soil characteristics in different terrains. A: Shady slop; B: Sunny slop; C: Valley; D: Funnel;

LA: Leaf area; LT: Leaf thickness; SLA: Specific leaf area; LDMC: Leaf dry matter content; Chl: Chlorophyll content; LTD: Leaf tissue density; Bd: Bulk

density; Fc: Field moisture content; Cp: Capillary porosity; Np: Non-capillary porosity; SOM: Organic matter content; TN: Total nitrogen content; TP: Total

phosphorus content; TK: Total potassium content.
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