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Structural carbohydrate and carbon, nitrogen, phosphorus ecological
stoichiometry in young and middle-aged Pinus koraiensis plantations
during growing seasons

LI Hongyu'?, YANG Huixia'?, SUN Jiatong'?, LIU Qing'?, LI Liangiang'?, LI Huiren'?

( 1. Liaoning Institute of Forest Management, Dandong 118003, Liaoning, China; 2. Liaodong Peninsula Forest

Ecosystem National Station, Dandong 118003, Liaoning, China)

Abstract: [Objective] The study on the changes of ecological stoichiometric characteristics of non-structural
carbohydrate, carbon, nitrogen and phosphorus in the growing season of middle-aged and young Pinus
koraiensis plantations can further understand of the nutrient utilization strategies of conifer species at different
ages during the growing season. [Method] The changes in non-structural carbohydrate (NSC), soluble sugar,
starch, carbon (C), nitrogen (N) and phosphorus (P) stoichiometry in the needles and branches of young (15-
year-old) and middle-aged (50-year-old) P. koraiensis were studied. [Result] (1) In the growing season, the
contents of soluble sugar, NSC, P and C/N in the needles of middle-aged and young forests first decreased and

then increased, while the contents of C and N, C/P and N/P showed the opposite trend; the seasonal changes in
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the branches of middle-aged and young P. koraiensis were different. (2) The contents of soluble sugar, NSC, N
and N/P in the needles were greater than those in the branches, while C/N was smaller than that in the branches.
(3) The soluble sugar content in middle-aged forests was higher than that in young forests, the starch, N and N/P
in the needles were lower than those in young forests, the contents of NSC and C/N were slightly higher than
those in young forests. (4) The correlations of NSC and C, N and P contents between the branches and needles
of middle-aged and young forests were different. [Conclusion] The contents of NSC and its components, C, N
and P contents have seasonal fluctuations, and the nutrient utilization of middle-aged and young P. koraiensis is
different. In the Caohekou area of Benxi City, Liaoning Province, middle-aged and young P. koraiensis show N
limitation, and could be supplemented with nitrogen fertilizer in early spring. [Ch, 4 fig. 2 tab. 31 ref.]

Key words: Pinus koraiensis plantation; age; organs; non-structural carbohydrate; ecological stoichiometry
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Table 1 Basic characteristics of sample plots
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Figure 1 Dynamics of branches and needles NSC and their components in the growing season in middle- and young-aged stands of P. koraiensis
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1 61.17%(P<0.01). Hr. HRARLIAAERKRE T N B 404 TR 59 HZ0MmErnt P Bt /4L
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Figure 2 Dynamics of C, N, and P in branches and needles of middle- and young-aged forests of P. koraiensis
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Figure 3 Dynamics of C, N, and P stoichiometric ratios of branches and needles in middle- and young-aged stands of P. koraiensis
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Figure 4 Table 4 Correlation between branches and needles NSC and its fractions with C, N and P in young-aged and middle-aged P. koraiensis
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Table 2 Effects of stand age, organ, month, and interaction on C, N, and P stoichiometric characteristics and NSC content of P. koraiensis plantation
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