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Abstract

This study aimed to compare the growth, aboveground biomass accumulation, and carbon sequestration of golden shower trees
(Cassia fistula L.) under pruned 93 trees and unpruned 440 trees treatments across different diameter at breast height (DBH) classes at
Royal Park Rajapruek, Chiang Mai Province. The results indicated that tree size and pruning significantly affected the relative growth rate in
height (RGR H) and diameter (RGR DBH) (p < 0.001). In the medium and large size classes, unpruned trees exhibited significantly higher
height growth rates than pruned trees. Conversely, pruned trees achieved significantly higher RGR DBH than unpruned trees across all size
classes. Regarding aboveground biomass and carbon sequestration, unpruned trees in the large size class stored significantly more total
biomass and carbon than pruned trees (p < 0.001). Furthermore, linear regression models revealed a negative relationship, indicating that
relative growth rates decreased as initial tree size increased. These findings suggest that while pruning stimulates lateral diameter growth, it
diminishes vertical height growth and total biomass accumulation in larger urban trees. This research provides essential data for optimizing
urban forest management and- arboricultural practices.
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Figure 1. Map of Royal Park Rajapruek
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Figure 2. Examples of golden shower trees: (a) pruned tree and (b) unpruned tree.
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Figure 3. Number of golden shower trees in each diameter class for pruned and unpruned groups.
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(Table 1)

Table 1. Comparison of Relative Growth in Height (RGR H) and Diameter at Breast Height (RGR DBH) among different tree size class

under Pruned and Unpruned treatments.

Parameter Size Class F-test P-value

Small Medium Large

Control Height (Pruning)

Number of samples 10 29 54
RGR H (mean + 95%Cl) 0.75+0.08 0.81.+0.06 0.86 +0.03 2.55ns >0.05
RGR DBH (mean + 95%Cl) 0.87 £0.13° 1.29 +0.08" 1.26 +0.02° 27.06 *** < 0.001

Non-Control Height (Non-Pruning)

Number of samples 233 163 44
RGR H (mean + 95%Cl) 0.76 +0.02° 0.95 +0.02° 1.02'+0.05° 63.35 *** < 0.001
RGR DBH (mean + 95%Cl) 0.17 £ 0.02° 0.11+0.01° 0.05+0.01° 21.55 % < 0.001
T-test for RGRH -0.21ns -3.98 ¥+ -4.96 ***

P - value >0.05 < 0.001 < 0.001
T-test for RGR DBH 10.19 *** 26.90 *** 100.92 ***

P - value < 0.001 < 0.001 < 0.001
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Table 2. Comparison of aboveground biomass of Cassia fistula L. classified by diameter classes between pruned and unpruned groups.

Parameter Size Class F-test P-value

Small Medium Large

Control Height (Pruning)

Number of samples 10 29 54

Stem Biomass (Mean + 95%C1) 1.89 +0.97° 10.24 + 3.00° 8.09 12" 7.7 <0.001
Branch Biomass (Mean + 95%CI) 0.14 +0.09” 0.92 +0.34° 0.43+0.1° 7.98 <0.001
Leaf Biomass (Mean + 95%CI) 0.06 +0.03” 0.35+0.10° 0.27 £0.04° 7.95 <0.001
Total Biomass (Mean % 95%Cl) 21121107 11.46 + 3.47° 8.53%1.38° 7.35 <0.001

Non-Control Height (Non-Pruning)

Number of samples 233 163 44
Stem Biomass (Mean + 95%Cl) 1.22 +0.09° 9.49 +0.76" 14.13 + 1.50° 41812 *** <0.001
Branch Biomass (Mean + 95%Cl) 0.23 +0.04° 0.69 + 0.08" 0.66 + 0.14° 55.98 *** < 0.001
Leaf Biomass (Mean + 95%Cl) 0.09 + 0.01° 0.32 +0.02° 0.47 +0.04° 210.15 = < 0.001
Total Biomass (Mean + 95%Cl) 3.01 +0.04° 10.50 + 0.87° 15.21 £ 1.66° 194.73 *** <0.001
T-test for Stem Biomass 1.35ns 0.47 ns -6.10 ***

P —value > 0.05 >0.05 < 0.001
T-test for Branch Biomass -1.59 ns 1.28 ns -2.42 **

P —value > 0.05 >0.05 <0.01
T-test for Leaf Biomass -1.46 ns 0.47 ns -6.21 ***

P —value >0.05 >0.05 <0.001
T-test for Total Biomass -1.48 ns 0.52 ns -6.04 ***
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Figure 4. Linear regression models of diameter at breast height (DBH) between 2023 and 2025 across

different initial size classes (0 — 5cm, 5 — 10 cm, 10 — 15 cm) and overall trees under Pruned and Unpruned treatments.
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Figure 5. Linear regression models between relative growth rate in diameter (RGR DBH) and initial diameter at breast height in 2023 (DBH

2023) classified by size classes and pruning treatments.
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Figure 6. Linear regression models of individual tree carbon sequestration between 2023 and 2025 classified by diameter classes and

pruning treatments.
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