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Abstract: In this study, we investigated the relationship of tree-ring growth with total nitrogen content, and
stable carbon and nitrogen isotopes from the core samples of Pinus koraiensis (35-year-old). Annual ring width
showed significant positive correlations with the §'°C (P=0.003). The total nitrogen content (P=0.024), and the
8"3C content was also correlated with total nitrogen content (P=0.038), indicating that the growth of P
koraiensis was stimulated as the contents of both 8" C and total nitrogen were increased. On the other hand,
the less the 8"°N content and the C/N ratio were, the larger the annual ring width was. Moreover the families
with relatively better growth performance contained the higher levels of §"°C in the xylem compared to other
families. These results suggest that the §'*C and total nitrogen contents are the important determinants in the
growth performance of P. koraiensis.
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Table 1. Comparison of growth performances between families
of 30-year old Pinus koraiensis. Total nine families were
divided into three groups based on their growth performance.

Growth Family = Height DBH Volume
performance name (m) (cm) (m’)
18 8.6 132 0.060
Inferior 27 11.1 9.6 0.044
217 9.8 8.6 0.031
26 12.5 16.4 0.139
Intermediate 215 13.2 19.0 0.189
221 13.2 15.1 0.124
115 15.5 199 0.245
Superior 211 14.1 20.9 0.242
216 14.6 20.1 0.234
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Table 2. Changes in the tree-ring growth, total carbon and nitrogen contents, and isotopic compositions (5"°C and 5'°N) in the

annual rings of Pinus koraiensis during the last 20 years.

Ring Width o 3"C Total 8"N .
Year (mm) Total Carbon (%) (PDB, %) Nitrogen (%) (AIR, %o) C/N ratio
1~5 2.7+0.91"d? 48.2+0.80a -26.85+0.67¢ 0.071£0.014a 4.11+1.48¢ 701£127d
6~10 3.5+0.14¢ 48.5+0.71a -26.51£0.69bc 0.055+0.010b 6.35£1.70b 905+178¢
11~15 4.0+1.52b 48.6x1.16a -26.20+0.88b 0.039+0.008¢ 11.434£2.46a 1290+245b
16~20 5.0£1.70a 48.4+0.93a -25.82+0.94a 0.035+0.005¢ 12.18+2.74a 1405+£214a

YMeans+S.D.(standard deviation), ?Duncan’s multiple ranges test at 0.05% level

Table 3. Simple correlation coefficients between the tree-ring growth, total carbon and nitrogen contents, C/N ratio, and isotopic
compositions (§°C and §"°N) in the xylem of Pinus koraiensis during the last 20 years.

d"C

Total 35N

Total Carbon (%) (PDB, %) Nitrogen (%) (AIR, %o) C/N ratio
Ring width (mm) 0.464 0.545 0.431 L0450 20.386
g (0.014)" (0.003) (0.025) 0.018) (0.047)
-0.001 0232 0.148 -0.116
0,
Total Carbon (%) (0.994) (0.243) (0.461) (0.564)
0.401 0207 10.358
13 0,
67C (PDB, %) (0.038) (0.299) (0.066)
. -0.719 0,981
Total Nitrogen (%) (<.000) (<.000)
5N (AIR, %o) (2'702060)

YP values are indicated in parenthesis.
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Figure 1. Regression analysis between the growth of tree ring, total nitrogen content, C/N ratio, and isotopic compositions (5"*C

and 5"N) in the xylem of Pinus koraiensis during the last 5 years.
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Table 4. Differences of the growth of tree ring, total nitrogen content, C/N ratio, and isotopic compositions (5"°C and 5“N)

between three family groups of Pinus koraiensis.

Growth Ring width Total

8"C Total "N

performances (mm) Carbon (%) (PDB, %o) Nitrogen (%) (AIR, %o) C/N ratio
Superior 5.0+1.3"% 48.9+0.9a -25.9+0.5a 0.056+0.019a 7.5143.68b 961+311b
Intermediate 3.5+1.2b 48.140.6b 226.5+0.8b 0.047+0.015b 8.87+4.39a  1141+368a
Inferior 2.5+0.8¢ 48.1+0.8b 26.7+0.9b 0.048+0.016b 8.78+3.83a  1092+336a
p Value
Family 0.082 0.006 0.009 0.030 0.110 0.104
Growth performances <.000 <.000 0.001 <.000 0.001 <.000

PMeans+S.D., ?Duncan's multiple ranges test at 0.05% level.
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Figure 2. Relationship of the °C content with either annual ring width (left) or volume production (right) in the families of

Pinus koraiensis.
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