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ABSTRACT

This study aimed at investigating the growth patterns of some dominant tree species in a dry
dipterocarp forest under climate variability. The study site was located at Sakaerat Environmental
Research Station in the Nakhon Ratchasima province, with the growth patterns recorded every 2
months for a year by using the cambial marking technique. The correlation between the increment
data and climate data was determined to explain the effect of climate variability on tree growth.
The two major species found were Shorea obtusa Wall. Ex Blume and S. siamensis Miq., as
indicated by the value of importance value index (IVI), were selected for a total of 30 trees which
included dominant, codominant and suppressed crown covers (5 trees/canopy layer/species).

The results indicated that the annual growths of S. obtusa and S. siamensis were 3.304+0.67
and 2.210+0.49 mm, respectively, with quiescence in December 2014 until May 2015. There
was active growth during the months between June and November 2015, with an insignificant
difference in growth rates among the canopy layers. A study of the relationship between periodic
tree growth and climate variability indicated that the total rainfall every 2 months induced growth in
S. obtusa in the dominant, codominant and suppressed crown covers with an average growth of
89.6,93.5,77.9 and 88.9%, respectively. Climate variability was not significantly related to wood
increments of S. siamensis in any of the canopy layers. When compared with the climate variability

every 2 months of the previous period (t-1), the extreme minimum temperature was significantly
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correlated with the wood increments of S. obfusa in dominant, codominant, suppressed covers
with an average growth of 74.7, 70.0, 67.2 and 70.5%, respectively. Total rainfall measured every
2 months during the previous period also induced wood increments in S. siamensis in dominant,

codominant, suppressed covers with an average growth of 68.0, 69.3, 67.2 and 68.6%, respectively.

Keywords: Tree growth, Tree growth measurement, Climate variability, Cambial marking technique
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Figure 2 Tree growth in S. siamensis measured every 2 months using the cambial marking technique.
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Table 1 Results from ANOVA analysis used to test the hypotheses about the differences in the

growth of S. obtusa among the canopy layers.

Month Sum of Squares  df Mean Square F  P-value
Dec 2014 - Jan 2015 Between Groups 0 2 0
Within Groups 0 12 0
Total 0 14
Feb-Mar 2015 Between Groups 0 2
Within Groups 0 12
Total 0 14
Apr-May 2015 Between Groups 0 2
Within Groups 0 12
Total 0 14
Jun-Jul 2015 Between Groups 0.967 2 0.483 2.009 0.177
Within Groups 2.887 12 0.241
Total 3.854 14
Aug-Sep 2015 Between Groups 5.626 2 2.813 3302 0.072
Within Groups 10.223 12 0.852
Total 15.849 14
Oct-Nov 2015 Between Groups 0.6 2 0.3 1.479  0.267
Within Groups 2.434 12 0.203
Total 3.034 14
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Table 2 Results from ANOVA analysis used to test the hypotheses about the differences in the
growth of S. siamensis growth among the canopy layers.

Month Sum of Squares df Mean Square F P-value
Dec 2014 - Jan 2015 Between Groups 0 2 0
Within Groups 0 12 0
Total 0 14
Feb-Mar 2015 Between Groups 0 2 0
Within Groups 0 12
Total 0 14
Apr-May 2015 Between Groups 0 2 0
Within Groups 0 12
Total 0 14
Jun-Jul 2015 Between Groups 0.165 2 0.082 0.791 0.476
Within Groups 1.252 12 0.104
Total 1.417 14
Aug-Sep 2015 Between Groups 0.123 2 0.062 0.075 0.928
Within Groups 9.817 12 0.818
Total 9.94 14
Oct-Nov 2015 Between Groups 0.314 2 0.157 0335 0.722
Within Groups 5.626 12 0.469
Total 5.94 14
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Table 3 Correlation between the tree growth of S. obtusa and S. siamensis and climate
variability measured every 2 months in all the crown covers.

Correlations between tree growth and climate variability every

2 months (t)

Species Crown Covers

EMxT EMnT AvgT AMxT AMnT AvgH RF
S. obtusa  Suppressed -0.452 0.67 0.081 -0.162 0.323  0.726  0.946**
Codominant -0.416  0.696  0.127 -0.11 0.357  0.779 0.967**

Dominant -0.457 0.686  0.071 -0.183 0.325  0.604  0.882*
Average tree growth  -0.438  0.691 0.102  -0.142 0.342 0.73  0.948**

S. siamensis Suppressed -0.519 0499 -0.082 -0.318 0.165 0.462 0.765
Codominant -0.503  0.553 -0.048 -0.293 0.206 0.431 0.757

Dominant -0.521 0491 -0.086 -0.321 0.160 0.471 0.769

Averagetree growth -0.514  0.518 -0.07 -0.31 0.180  0.454 0.765

Remarks: * significant at 5% level, ** significant at 1% level
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Table 4 Relationship between tree growth of S. obtusa and S. siamensis and climate variability

every 2 months in all the crown covers.

Species Crown Covers Climatic Data

R Square SE F P-value

S. obtusa Suppressed Total rainfall in
each 2 month

Codominant Total rainfall in
each 2 month

Dominant Total rainfall in
each 2 month

Average tree growth  Total rainfall in
each 2 month

S. siamensis ~ Suppressed -
Codominant -
Dominant -

Average tree growth -

0.896 0.211 34381  0.004**

0.935 0.281 57.306  0.002**

0.779 0.234 14.077 0.020*

0.899 0.237 35.733  0.004**

Remarks: * significant at 5% level, ** significant at 1% level
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Table 5 Correlations between tree growth of S. obtusa and S. siamensis and climate variability
every 2 months of the previous period (t-1) in all the crown covers.

Correlation between tree growth and climate variability every 2
months of the previous period (t-1)

Species Crown Covers
EMxT EMnT AvgT AMxT AMnT AvgH RF
S. obtusa  Suppressed 0.367 0.837* 0.619 0526 0.707 0.354  0.568
Codominant 0.434 0.820* 0.648 0572 0.717  0.261 0.471
Dominant 0.376  0.864* 0.638 0.542  0.732 0.466  0.666
Averagetree growth  0.404  0.840*  0.641 0.556  0.722  0.335 0.545
S. siamensis Suppressed 0.093 0.792 0443 0305 0.584  0.622 0.825*
Codominant 0.17  0.821* 0.5 0.372  0.632 0.639 0.832%
Dominant 0.082  0.787 0.434 0295 0.576 0.616 0.820*

Averagetree growth  0.119  0.804  0.463  0.329  0.601 0.628  0.828%*

Remarks: * significant at 5% level
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Table 6 Relationship between tree growth of S. obtusa and S. siamensis and climate variability
every 2 months of the previous period (t-1) in all the crown covers.

Species Crown Covers Climatic Data R Square SE F P-value
S. obtusa Suppressed extreme minimum 0.700 0357 9332 0.038%
temperature
Codominant extreme minimum 0672 0.631 3184 0.046*
temperature
Dominant extreme minimum 0.747 0.250 11.822 0.026*
temperature
Average tree growth extreme minimum 0.705 0.405 9.569 0.036*
temperature
S. siamensis Suppressed Total rainfall in 0.680 0278 516 0.043%
each 2 month
Codominant Total rainfall in 0.693 0.354 9.011 0.040%
each 2 month
Dominant Total rainfall in 0.672 0.299 8205 0.046*
each 2 month
Average tree growth Total rainfall in 0.686 0.308 3721 0.042%

each 2 month

Remarks: * significant at 5% level
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