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Response characteristics of leaf traits of common species along an altitudinal

gradient in Hongchiba Grassland, Chongqing

SONG Lulu'?, FAN Jiangwen' * , WU Shaohong', ZHONG Huaping', WANG Ning'~

1 Institute of Geographic Sciences and Natural Resources Research, Chinese Academy of Sciences, Beijing 100101, China
2 Graduate University of Chinese Academy of Sciences, Beyjing 100049, China

Abstract; Leaf Mass per Area (LMA) , mass- and area-based nitrogen content (leaf N per unit area, N__; leaf N per unit

mass, N, ) and foliar 8" C are fundamental leaf traits, describe dry mass in leaves and the return on investments of
nutrients, and operates largely independently of growth form, plant functional type or biome. As a reflection of the per-area
cost of producing new leaves, LMA significantly correlates with leaf N. Leaf N is strongly correlated with photosynthetic
capacity , as N is essential for the synthesis of Rubisco, the key enzyme of photosynthesis. Foliar 8" C is associated with the
p(CO,),/p(CO,), ( intercellular/ambient partial pressure ) ratios of CO, that are also highly correlated with
photosynthesis. These correlations provide a useful link between processes on short-term leaf-level scales and on long-term
plant-and community-level scales. Understanding the patterns of these fundamental traits is essential for predicting
ecosystem functioning in response to environmental change. To date, the most representative research about leaf traits and
foliar 8" C has been carried out by Kérner et al and Wright et al at the global scale and their findings have been confirmed

in other studies. Nevertheless, there remains the opportunity for further studies on the adaptive significance and function of

leaf traits in different environments and for different species. And changes of leaf traits along an altitudinal gradient are of
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rfE B H9:2011-03-30; &iTHH:2011-11-28
# WIRAER Corresponding author. E-mail ; fanjw@ igsnrr. ac. cn
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particular use in the study of the adaptive characters of plants under the influences of environmental changes. In this study,
five common species of the grassland, Trifolium pratense, Geranium wilfordii, Aster tataricus, Leontopodium leontopodioides
and Spiraea prunifolia, were particularly studied on the altitudinal transect (815—2545 m) in Hongchiba (109°58" E, 31°
30" N), Chongqing. To measure LMA, mature, fully expanded and healthy leaves were harvested from the middle of plants
of each of the five species in plots along the altitudinal gradient (not all species occurred in all plots). We avoided aging,
discolored, and damaged leaves. The leaves were placed on A4 paper (21 ¢cmx29.7 em) with a background of a black
cloth sized 1 m®, and then photographed using a camera on a tripod. The leaves were then dried in an oven at 85 °C for 24
hours and weighed to 0.01 g. ENVI software was used to calculate the leaf area/A4 paper area ratio, and together with leaf
weight to calculate LMA. Leaf samples were crushed by a mortar and then measured for N and "C on a Finnigan MAT253
isotope ratio mass spectrometer to a precision of 0. 1%o. The patterns of leaf traits (including leaf mass per area (LMA) ,
leaf nitrogen content, and foliar 8°C) were analyzed both for all data pooled (n=56) and specific species. The results
showed that in all data pooled, LMA, N__
significantly ; LMA and N,

area

and foliar 8" C had positive correlations with altitude ; the pattern of N__ was not
showed significantly positive relationships with foliar 8°C; the adaptive features of leaf traits
among different species were not consistent. Leaf traits of S. prunifolia and G. wilfordii showed the same trends as all data
pooled along the altitudinal gradient, whereas, T. pretense, A. tataricus and L. leontopodioides showed different patterns
with increasing altitude.

Key Words: altitudinal gradient, LMA, N foliar 8" C
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Fig. 1 Distribution of the altitudinal transect at Hongchiba,
Chonggqing, China, showing the 19 sample plots ( DEM comes from
30m ASTER GDEM product, http://www. gdem. aster. ersdac.

or.jp/).
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Table 1 Characteristics of sampling plots

Feibh > M/ m EAlE S i FERE 13/ % P25/ em
Plot No. Altitude Longitude Latitude Vegetation coverage Vegetation height
1 815 109°17.35’ 31°24.23' 100 75.4
2 900 109°13.72' 31°24.68' 100 76.0
3 1108 109°14.04' 31°25.09' 100 62.3
4 1236 109°12.20" 31°25.42' 100 65.2
5 1306 109°12.73" 31°25.56' 100 56.4
6 1484 109°12.42" 31°25.61' 100 66.7
7 1657 109°09. 08" 31°26.95' 100 45.8
8 1759 109°04. 15’ 31°32.50' 100 37.5
9 1890 109°01.08" 31°33.56' 100 60.0
10 1965 109°05. 63" 31°30.63' 100 80.0
11 2054 108°56.56" 31°38.20' 100 53.3
12 2078 109°00.43" 31°33.75' 100 47.3
13 2200 109°00. 11’ 31°33.98' 100 50.2
14 2300 109°00.01" 31°34.21' 100 30.0
15 2340 109°00. 25’ 31°35.08' 100 42.7
16 2400 109°00. 20" 31°35.30' 100 31.6
17 2483 109°00. 26" 31°35.34' 100 25.0
18 2503 109°00. 31" 31°35.32' 100 28.3
19 2545 109°00. 33" 31°35.29' 100 35.0
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Fig.3 Changes of N, ., and N, .. of the five species and of soil N along the altitudinal gradient
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Table 2 Compare of leaf traits between different species
FeA & FE I @ Y07 2
n Slope Intercept Mean+SD
LeiE TMA 56 0.044 9.208 0.38*** 100. 82+31.04b
L= T. pratense 13 67.06x11.56a
LB G, wilfordii 10 0.039 40.375 0.54*" 133.31+11.47be
K56 A, tataricus 8 84.90+29. 17ab
KSR L. leontopodioides 14 113.27+0. 12bc
L4 S. prunifolia 11 0.059 -10. 894 0.61** 109. 18+28. 56hc
A A SR N, 56 0.00044 1.831 0.08 " 2.71%0.77a
ZL=W T. pratense 13 0.00061 2.428 0.32* 3.60+0.52b
BB G, wilfordii 10 0. 00064 1. 140 0.52" 2.65+0.19a
55 A, tataricus 8 2.48+0.99a
KRG L. leontopodioides 14 2.54+0.77a
Z52k4 S. prunifolia 11 0.0015 -0.471 0.53~ 2.25+0.36a
Bl B R AR (N, 56 29.9+14.28a
L= T. pratense 13 54.04+4.10b
LW G wilfordii 10 19.94x1.48a
55 A, tataricus 8 29.34+5.97a
KYHE L. leontopodioides 14 23.54+4.59%a
G445 S. prunifolia 11 20.03+2.44a
A 8 C (Foliar 3 C 56 0.0012 -34.788 0.28 *** -32.4x1.12a
L= T. pratense 13 -32.3+0.49ab
B G, wilfordii 10 0.0011 -33.840 0.63"* -31.2+0.31b
255 A, tataricus 8 -33.0+0.74a
KYEF L. leontopodioides 14 0. 00046 -34.111 0.31* -32.3+1.69a
R3S prunifolia 11 0.0032 -38.837 0.52* -33.1+0.65ab

% P<0.05, % % P<0.01, * = * P<0.001, R[EFHER 0.05 KFE2EF T E
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