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Relationship between Climate Factors and Relative Growth of Pinus
rigida and Castanea crenata in the Cheongju Area of Chungbuk

Kee Dae Kim’
Department of Environmental Education, Korea National University of Education, Cheongju 28173, Korea

Abstract

The Diameter at Breast Height (DBH) provides information about the volume growth of atree. In this study, we estimated
the relative growth rates of Castanea crenata and Pinus rigida as 4.07% and 3.73%, respectively. Although the difference was
low, we demonstrated that the growth rate of C. crenata is dightly faster than that of P. rigida. After calculating the relative
growth rate for each section, we found that the relative growth of C. crenata decreased with time. However, the relative
growth rate of P. rigida showed an overall increase. The gap widths of both species showed an increasing trend. However, the
gradient of the two species was different. The gradient of C. crenata was approximately 12.0, but that of P. rigida was
approximately 4.7. This means that the volume growth of C. crenata was faster than that of P. rigida during 4 years. However,
this was relatively a short period for measuring the volume growth pattern, and we believe that additional useful information
can be obtained by conducting long-term ecologica monitoring. Results of canonical correspondence analysis showed that
among the climate variables, temperature was significantly related to the gap widths for both species.
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Table 1. Relative growth rate of Pinus rigida and Castanea crenata (- means data missing)

_ DBH 2 DBH DBH DBH DBH 2 log (529
Species No. Tag # (cm, Eq. 1) (cm, (cm, (cm, (cm, Eq 2 47 (year)
2012.05.18) 2014.05.14) 2014.11.05) 2015.11.11) 2016.04.06)

1 4520 26.3 691.69 273 27.25 276 29.6 876.16 0.0591

2 4524 311 967.21 329 334 34.35 345 1190.3 0.0519

3 4521 26.3 691.69 275 277 28.35 28 784 0.0313

4 4522 20 400 20.6 21 21.3 243 590.49 0.0974

! 5 4523 25.7 660.49 25.8 26.3 26.3 26.3 691.69 0.0115
E'g?gz 6 4525 23.6 556.96 24.1 245 24.65 24.4 595.36 0.0167
7 5299 234 547.56 24 238 24.2 24.2 585.64 0.0168

8 5300 24.6 605.16 254 25.7 26.2 26.2 686.44 0.0315

9 4519 24 576 25.8 24.6 - - 605.16 0.0198

0.0373+

Total mean+SD 0.0278

1 5301 28.4 806.56 3043 311 3155 316 998.56 0.0534

2 5302 265 702.25 27.92 28 28.55 28.6 817.96 0.0381

3 5303 28.9 835.21 29.73 30.18 303 304 924.16 0.0253

4 5304 20.8 432.64 20.42 20.55 20.65 20.8 43264 0.0000

5 5305 33.6 1129 37 378 382 382 1459.2 0.0642
Castanea 6 5306 28.4 806.56 30.68 316 32.35 323 1043.3 0.0643
crenata 7 5307 343 1176.5 357 36 365 36.4 1325 0.0297
8 5308 31.1 967.21 322 325 33 328 1075.8 0.0266

9 5309 21.6 466.56 22.85 23.1 237 23.6 556.96 0.0443

10 5310 255 650.25 27.33 28 28.8 28.8 829.44 0.0608

Total mean+SD 0.0407+

0.0208
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Fig. 1. Relative growth rate of Pinus rigida and Castanea
crenata per specific periods (1: 2012.05.18. -
2014.05.14., II: 2014.05.14. - 2014.11.05., IIT: 2014.
11.05. - 2015.11.11., IV: 2015.11.11. - 2016.04.06.).
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. 2. Annual gap width trends of Pinus rigida dong Fig. 3. Annua gap width trends of Castanea crenata along
estimating date. The dotted lines represent a

estimating date. The dotted lines represent a
regression line of means.
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Fig. 4. Canonical correspondence analysis of gap width
growth of Pinus rigida and Castanea crenata a
seven estimation dates with climate data (AveTemp:
Average of Temperature, CloudCov: Cloud Cover,
DurSun: Duration of Sunshine, HigTemp: Highest
Temperature, LowTemp: Lowest Temparature,
Precip: Precipitation, RelHum: Relative Humidity,
Snow: Snowfall).
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