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Response of Leaf Morphological Traits to Environmental Factors of
an Emergent Aquatic Plant Sparganium stoloniferum in
Northwest Yunnan

Niu Mengying ', Guo Huijun "%, Sun Mei?, Xiao Derong?, Liu Zhenya®, Ai Jing', Wang Na*, Zhao Piao’

(1. College of Life Sciences, Southwest Forestry University, Kunming Yunnan 650233, China; 2. College of Wetland Science,
Southwest Forestry University, Kunming Yunnan 650233, China)

Abstract: To explore the leaf morphological adaptability of plateau wetland plant, this study selected typical
plateau wetlands(Bita Lake, Napa Lake, Lugu Lake and Lashi Lake) in northwest Yunnan as the research sites.
We determined the leaf morphological traits of their common emergent aquatic plant Sparganium stoloniferum,
and collected their small environmental factors to explore the environmental adaptive strategies of S. stoloniferum

and to detect the major environmental factors influencing the morphological traits of S. stoloniferum. The results
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showed that leaf size, stomatal density and size, vein density, leaf thickness, leaf mass per area and leaf dry mass
showed significant differences among 4 study sites. Plants in higher altitude had smaller leaf size, lower stomatal
density, larger stomatal size and lower leaf dry mass than those of in lower altitude; the leaf area, leaf width, sto-
matal density, stomatal index and leaf thickness decreased with the increase of latitude; the ratio of leaf length to
width, stomatal size and specific leaf weight increased with the increase of latitude. Temperature was the major
environmental factor affecting the morphological traits. Leaf size, stomatal density, leaf thickness and leaf dry
mass were significantly positive correlated with annual mean temperature, annual mean temperature of the
warmest month(WAT) and annual mean temperature of the coldest month, while stomatal sizes traits were signi-
ficantly negative correlated with 3 temperature factors; vein density was also significantly positive correlated with
WAT. Significant traits associations exist among the leaf morphological traits; leaf size traits were positively cor-
related with stomatal density, vein density, leaf thickness, leaf dry mass and leaf mass per area, while they were
negatively correlated with stomatal size traits; leaf thickness was significantly positive with stomatal density and

stomatal index, but it was significantly negative with stomatal size.

Key words: leaf morphology; adaptability; plateau wetland; Sparganium stoloniferum; environmental factor
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Environmental factors of different study sites
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Comparison of leaf morphological traits in different habitats
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Fig. 3 Relationship between leaf morphological traits and latitude
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Table 2 Correlation between leaf morphological traits of stepwise regression model and environmental factors
S AL I B2 AR
B AR PN I
W ¥ X4 R P W T E 4 R P
LA WAT -2892.1" 0.87 107 SL CAT 33.14™ 0.86 10"
CAT -1814.5™ MAT -92.72""
MAT 4490.1™" WAT 64.85™
AR 6293.9™ R -173.70™"
LW MAT -1.13™" 0.77 10" SI MAT -0.04™" 0.39 10
CAT 1.09™ CAT 0.04™"
i 10.31° Rl 0.38™"
LL WAT -1791.81" 0.94 107 VD CAT -2.51™ 0.40 107
MAT 2805.78"" MAT 2.85™
CAT -1150.65"" R -18.25"
e 3730.86™"
LL/LW WAT -1155.13"™ 0.95 107" LT CAT -26.93™" 0.74 107
MAT 1837.93" MAT 7432
CAT -769.75™" WAT -52.00""
HEE 2178.99" ot 167.786™"
SD MAT 237.64"" 0.84 10" LDM WAT -29.60"" 0.82 10"
WAT -261.85™ MAT 46.30""
el 2026.96" CAT -18.94™
T 61.50™"
SW CAT 5.30 0.70 107 LMA WAT —611.46™ 0.71 107
MAT -13.90 MAT 963.60™"
WAT 9.06 CAT —400.32""
T —6.34 R 1271.76™
T TUFEIRP<0.001; TFRP<0.01; “FRP<0.05.
=3 MHESERERERFH_ZEHEXESH
Table 3 Correlation analysis of of 2 variables between leaf morphological traits and environmental factors
BN RN LA LL LL/LW SD SW SI VD LT LDM  LMA
AEHIR 0.622""  0.559 0350  0.138  0.697" -0.821""  —0.695 0.091 0300 0227 0416 -0.174
e Y 0.6217"  0.525" 0357 0.157 0.666™" —0817"" —0.667"" 0.060 0327 0.192 0.421" —0.162
¥ H ¥ 0.615™  0.600 0333  0.107 0732 -0.823""  -0.723 0.130 0265 0266 0.402° —0.195
T TFRIRP<0.001; TFERP<0.01; “FRP<0.05,
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Fig. 4 Principal component analysis of functional traits of 12 leaves at different sampling points
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Table 4 Correlation coefficients among leaf morphological traits
MOESTERE  fhmAl e fRE MRS SAERE SILRE SAKE SIS WkEE WEE R
e 0.350"
K 0919 0.026
LG 0730  —0.318 0.909™"
AR 0.507"  0.872""  0.189 -0.115
SAL5EE -0.540"  —0.442" —-0360" —0.176  —0.522"
ALK E -0.636™" —0.669"" —0.449"  —0.157 -0.782""" 0.728""
SALHEE 0.090 0.631""  —0.145 —-0.324 0571 —0.028  —0.292
ke B 0.358"  —0.185 0.382" 0.443"  —0.108 -0.223 0.025 —-0.272
R 0.516™  0.550™  0.401° 0.183 0.586™  -0.339"  —0.691"" 0.605™  —0.320
- 0.935™  0.123 0.946™  0.855™ 0312 -0.363" —0.441" 0.053 0.354"  0.467"
FALpriNy 0.535"  —0.338" 0.732"™"  0.802"™" —-0.186 0.107 0.003 -0.125 0233 0.245 0.728™"
. TFIRP<0.001; TFIRP<0.01; "FIRP<0.05,
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