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Comparison of leaf construction cost in dominant tree species of the evergreen broad-

leaved forest in Jiulian Mountain, Jiangxi Province

CHEN Fei-Yu''?, LUO Tian-Xiang” ", ZHANG Lin', DENG Kun-Mei', TIAN Xiao-Ya' (1. Institute of Geographical Sciences
and Natural Resources Research, Chinese Academy of Sciences, Beijing 100101, China; 2. Institute of Tibetan Plateau Research, Chinese Academy of Sciences ,
Beijing 100085, China; 3. Graduate University of Chinese Academy of Sciences, Beijng 100039, China) . Acta Ecologica Sinica ,2006,26(8) :2485 ~ 2493.
Abstract: Leaf construction cost is the amount of glucose required to produce per unit leaf mass or leaf area, which reflects the
fundamental energy invested for carbon gain of leaves and is related to processes driven by light interception, or limited by
diffusion to the plant surface. In this study, we presented observed data of specific leaf area, the heat of combustion, organic
nitrogen content and ash content in leaves collected from different canopy positions across 16 dominant tree species in a subtropical
evergreen broadleaved forest in Jiulian Mountain of Jiangxi Province. Calorimetric method was used to estimate mass- and area-
based construction costs { CC,, and CC,) of leaves in different annual cohorts according to tree species and sampled canopy
heights. The heat of combustion was the main determinant of leaf CC,,. Across tree species, the CC,, varied little with coefficient
of variation (CV) of 3% ~ 6% , while the CC, varied greatly with CV of 27% ~ 28% . The heat of combustion and the CC_ were
negatively correlated with specific leaf area. Because specific leaf area generally declined with the increasing of sampled canopy
heights, both CC_ and CC, generally increased with sampled canopy height across the 16 tree species. Our results suggest that:

1) higher leaf CC,, results from the higher content of chemical components that cost high energy; 2) the height-related variations
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in leaf construction costs and special leaf area may be considered as integrated indicators of plant plasticity in response to changes
in light and water resources along a canopy profile .

Key words: construction cost; heat of combustion; leaf lifespan; specific leaf area; canopy height
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Fig.1 Relationships between leaf construction cost and {a, d) heat of combustion, (b, e} nitrogen concentration, and (¢, f) ash concentration of leaves

across 16 dominant tree species
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BE, —&RfE CC, FEREER WHMEERTRE . AHERMDEMR(p<0.05), UFABHEERT
MHER(p <0.05), 8 EENRERMIE CC, WEFFERE(p<0.00) HPFAGEEERTURE(p <
0.05)FIHERF(p<0.001), UAEHM I EXBEMRTHE L2FH EANIRMN(p<0.01), kiEE
BRFEARMGSEM(p <0.05),

21 TAAZLIERENRFAHK I/ TEMMSUARTRAEIRE(CC, ) MBmBTREHERE(CC,)
Table 1 Measurements of CC,, and CC, for 16 dominant tree species in the subtropical evergreen forest in Jiulian Mountain, Jiangxi Province

Y # 25 Plant species BALEEE CC, (g/g) BRI CC,(g/m?)
LR ASER B Upper canopy trees

LB Pinus massoniana 1.53 + 0.068 230+ 20
K Cunninghamia lanceolata 1.49 x 0.087 250 + 30
P H L EHS Taxus chinensis 1.5210.071 100 = 10
2 ¥R #5 Castanopsis fargesii 1.49 1+ 0.056 230 + 50
et #F X Cyclobalanopsis myrsinaefolia 1.55+0.048 160 + 10
XHE Castanopsis carlesii 1.54 +0.031 190 + 10
#HHE Castanopsis eyrei 1.4510.048 230+ 10
LR ¥ Alniphyllum fortunei 1.43 150
EHI{H Average 1.50+0.070 210 = 50
BT # F# Undergrowth trees

31k K Daphniphyllum macropodum 1.39+0.16 100 + 50
B ¥ Castanopsis fabri 1.42 70
K Phoebe spp. 1.38 + 0.083 110+ 10
FH W Cyclobalanopsis glauca 1.47 130
K&K K Cyclobalanopsis patelliformis 1.49 160
AT Schima superba 1.44 80

¥ K Eurya japonica 1.24 90
R Chioerospondias axillaris 1.5 130
F3{H Average 1.41+0.116 110 = 40
B S EEEI{E Average in total 1.48 £ 0.094 190 + 70
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FEMELE, 4 MRRIE LB CC, B cC, BT PR (E d4a~b)  HB G RMBFAMEKRAK CC, ZREK,
HEMHERRHK8.96%, —FMHH8.77% , LEHMERER /N, YEMHK0.53%; —FEMHH0.46%;CC, §
CC, WERBORAR, MAENHME, CC, EEARTHERBKR, N 16.8%  LEXRERE /N, H2.8%, %
M/ ERERRER, N 13.3%,  2FEHEFHE/N, N 10.2%,

R AARBERAE CC, WERFERARMBEHN ARSI, 4 MR LA F AR B KRMAE
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Fig.2 Variations in {a) mass-based leaf construction cost and its components for (b) ash content, (c) heat of combustion and (d) organic nitrogen content

associated with leaf lifespan (LLS) across 16 dominant tree species
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Fig.3 Variations in mass-based leaf construction cost (a) and its compenents for the heat of combustion (b), ash content (c) and organic nitrogen content

(d) associated with specific leaf area ( SLA) across 16 dominant tree species
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Fig.4 Species-specific variations in (a) mass-based leaf construction cost, (b) area-based leaf construction cost, (c) the heat of combustion, and (d)
specific leaf area associated with the sampled branch heights across four upper-canopy species of Cyclobalanopsis myrsinaefolia, Castanopsis fargesii,

Cunninghamia lanceolata, and Pinus massoniana
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Fig.5 Variations in (a) specific leaf area, (b) mass-based leaf construction cost and {c) area-based leaf construction cost and their components for {(d) the

heat of combustion, (e) ash content and (f) organic nitrogen content associated with sampled canopy heights across 16 dominant tree species
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