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Abstract; Machilus pauhoi is a native subtropical forest hardwood species. Due to its ecological and economic importance
and its growing market demand, it is necessary to explore the survival strategies of M. pauhoi. Specific leaf area (SLA) ,
leaf nitrogen, and phosphorus concentration are closely associated with plant performance. For example, SLA is closely
related to plant growth and survival strategies. The elements C, N, and P are mainly biogenic elements in plants and
relatively stable leaf C, N, and P stoichiometry is fundamental to plant growth and physiological processes. C is a structural
material, while N and P are the limiting elements for the plant growth. Therefore, the relationships between leaf nutrients
(i.e., C, N, P concentration) and SLA are of considerable interest to researchers attempting to understand nutrient
resource use efficiency, as well as to those interested in plant ecological adaption and survival strategies. To understand the

mechanisms underlying variation in leaf nutrients and SLLA among geographic locations, one—year old seedlings of M. pauhoi
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were collected from five counties in Jiangxi province. Leaf C, N, P stoichiometry, and SLA were compared and the
relationships between these traits and associated environmental factors analyzed. The results indicated that across the five M.
pauhot populations, mean leaf C, N, and P concentrations were 45.94% , 1.983% and 0.244% respectively. Leaf C
concentration had the lowest coefficient of variation (0.0123), whereas leaf P concentration had the highest coefficient of
variation (0.2233). Mean values of C/N, C/P, and N/P were 23.7, 224.81, and 9.482, respectively, across the five M.
pauhot populations. SLA was positively correlated with leaf N and P and negatively related to leaf C:N and C:P ratios.
However, SLA showed no significant relationship with leaf C concentration, which might result from the relatively constant
leaf C concentration among the five populations. Furthermore, SLA showed negative relationships with longitude, mean
annual temperature and mean annual precipitation, indicating that SLA was sensitive to environmental factors. Likewise,
leaf C, N, and P concentrations were also influenced by spatial variation in environmental factors. Altitude was the most
important environmental factor influencing leaf nutrient variation among the five M. pauhoi populations. Our study suggests
that it is useful to explore the efficiency of nutrient utilization in plants, and will aid understanding of the survival strategies
of M. pauhoi seedlings. However, further studies are needed to understand the relationships between SLA and stoichiometry

of leaf C, N, P which may change in later growth stages.
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Table 1 Statistical characteristics of leaf traits of observation trees(n=66)
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o —
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Coefficient of variation
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Fig.1 Correlation coefficients among Leaf C, N, P concentration of Machilus pauhoi(n=66)
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Table 2 Summary of linear regression parameters between SLA and leaf C, N, P concentration of different provenances of Machilus pauhoi

P S 4k £ 75 S CY WAL JA &I sC Z&H TH AKHT YX JAA Total
Dependent  Independent n=14 n=9 ks n=14 n=6 n=066
vaviable variable R P R P R P R P R P R P
InSLA InC 0.571  0.003 0.653  0.057 0.198 0.365 0.420 0.135 0.114 0.830  0.019 0.877
InSLA InN 0.280 0316 0.169 0.664 0.535 0.009 0297 0.303 0.687 0.132  0.340 0.005
InSLA InP 0.007 0982 0.072 0.854 0.151 0.490 0432 0.123  0.430 0.394  0.260 0.035

CY, JA, SC, TH, YX mean Chongyi, Ji'an, Suichuan, Taihe, Yongxin county of Jiangxi province, respectively
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Fig.2 Correlation coefficients among SLA and Leaf C, N, P concentration of Machilus pauhoi(n=66)
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Table 3 Summary of linear regression parameters between SLA and leaf C :N,C :P 5 N :P of different provenances of Machilus pauhoi
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InSLA InC :P 0.008 0979 0.122 0.755 0.144 0.514 0.449 0.107 0.421  0.405 0.258 0.036
InSLA InN :P 0.056 0.851 0.196 0.613 0.153 0.485 0.290 0.315 0.227 0.665 0.151 0.227
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Fig.3 Correlation coefficients among SLA and Leaf C :N, C:P, N :P of Machilus pauhoi(n=66)
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Table 4 Correlation matrix of leaf traits and environmental parameters(n=66)

B e A K vt
s5b 1 415 ik I PR LA
. . . Annual averaged Average annual Years frost-free
Index Latitude Longitude Altitude o .
temperature precipitation period
InSLA -0.021 -0.432"" 0.167 -0.264 " -0.448 " 0.063
InC 0.429 " 0.294 " -0.465"" 0.122 -0.209 0.584""
InN -0.185 -0.311" 0.288 " 0.045 0.148 -0.355""
InP -0.464"" -0.431"" 0.295" -0.480"" -0.155 -0.330"
InC :N 0.231 0.337*" -0.335"" -0.029 -0.169 0.413""
InC :P 0.478 " 0.440 " -0.313" 0.481"" 0.144 0.352""
InN :P 0.434* 0.349 " -0.210 0.541"" 0.226 0.221

* P<0.05, * * P<0.01
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