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ABSTARCT

Background and Objectives: Royal Park Rajapruek is an urban green area that plays important role on the environments. The
suitable canopy pruning promotes tree growth and increase potential of carbon dioxide (CO,) absorption. This study aimed to
evaluate the effect of canopy pruning on growth rate and carbon storage in tree aboveground biomass.

Methodology: The selected tree species was canopy pruned (CP) in three types; 1) > 50% of CP (Pterocarpus macrocarpus and
Swietenia macrophylla), 2) < 50% of CP (Phyllocarpus septentrionalis, Ficus subpisocarpa, Mimusops elengi , and Cassia fistula)
and 3) no canopy pruning. Then, the evaluate on the growth rate and carbon storage in aboveground biomass was done during
2021-2023 based on allometric equation of Chave et al. (2005).

Main Results: The relative growth rate (RGR) of Pterocarpus macrocarpus and Swietenia macrophylla (> 50% canopy pruning)
had significantly (P < 0.05) different with no CP. In term of relative growth on biomass, the CP and without CP of Pterocarpus
macrocarpus had significantly (P < 0.05) that lower value was found, 0.08 and 0.12, respectively, but it had no significant for
Swietenia macrophylla. Regarding the CP < 50%, the absolute growth rate (AGR) of Phyllocarpus septentrionalis and Mimusops
elengi was significantly (P < 0.001 and P<0.05, respectively) different with no CP which increased rate was found. In contrast, the
negative RGR of diameter for CP was found for Cassia fistula, however, the AGR and RGR of height showed positive correlation.
In terms of biomass and carbon storage, these were significantly (P < 0.001, and P < 0.05, respectively) different for Phyllocarpus
septentrionalis and Mimusops elengi which increased up to 95 percent. Then, they showed significantly (P<0.001, and P<0.05,
respectively) increased aboveground biomass (49.59 and 12.6 km.yr’l, respectively). While, Cassia fistula with CP had low RGR
and carbon storage. Contrasting with Ficus subpisocarpa that had no significantly different between two practices.

Conclusion: Canopy pruning is important on tree growth rate that effected on variation of biomass and carbon storage. Thus,
appropriate canopy pruning should concern for specific species, in particular to promote growth and carbon storage.

Keywords: Urban forest, service area, ecology, environment
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Table 1 Number of samples of trees whose canopies were pruned in 2021.

Canopy pruning practices Data in 2021
species Without pruning
>50% <50% DBH (cm) Height (m)
(control)
Phyllocarpus septentrionalis Donn. Sm. 10 trees 20 trees 11.54 5.28
Pterocarpus macrocarpus Kurz 9 trees 10 trees 29.99 11.02
Ficus subpisocarpa Gagnep. 10 trees 10 trees 78.51 11.48
Mimusops elengi L. 9 trees 11 trees 16.8 6.19
Swietenia macrophylla King 20 trees 20 trees 27.73 12.61
Cassia fistula L. 7 trees 30 trees 16.98 8.79
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Table 2 Absolute growth rate (AGR) and relative growth rate (RGR) of breast diameter and the height

of 6 species of trees that were pruned at various levels.

Canopy pruning practices T-test
Species
>50% <50% without pruning (control)

Phyllocarpus septentrionalis Donn. Sm.

AGR DBH (centimeter/year) 2.77 1.18 ok

RGR DBH 0.17 0.12 *

AGR height (meter/year) 1.16 0.69 ns

RGR height 0.17 0.11 ns
Pterocarpus macrocarpus Kurz

AGR DBH (centimeter/year) 1.28 1.65 ns

RGR DBH 0.04 0.06 *

AGR height (meter/year) 0.72 1.00 ns

RGR height 0.07 0.08 ns
Ficus subpisocarpa Gagnep.

AGR DBH (centimeter/year) 1.88 0.97 ns

RGR DBH 0.02 0.01 ns

AGR height (meter/year) 1.83 1.56 ns

RGR height 0.14 0.12 ns
Mimusops elengi L.

AGR DBH (centimeter/year) 1.80 1.11 *

RGR DBH 0.09 0.06 *

AGR height (meter/year) 0.64 0.47 ns

RGR height 0.10 0.07 ns
Swietenia macrophylla King

AGR DBH (centimeter/year) 0.78 0.84 ns

RGR DBH 0.03 0.03 ns

AGR height (meter/year) -1.84 0.72 Aok

RGR height -0.17 0.05 HkE
Cassia fistula L.

AGR DBH (centimeter/year) 0.91 0.86 ns

RGR DBH 0.03 0.05 *

AGR height (meter/year) 1.84 0.77 kK

RGR height 0.17 0.07 *okk

Remark:; ns = non significant different; * = p<0.05; ** = p <0.01; *** = p < 0.001
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Table 3 Biomass change (%), absolute growth rate (AGR) and relative growth rate (RGR) of the biomass and
carbon storage of each canopy-pruned practice based on aboveground biomass accumulation of woody plants

of Chave et al. (2005).

Canopy pruning practices t-test

species
>50%  <50%  without pruning (control)

Phyllocarpus septentrionalis Donn. Sm.

Changes in Biomass (%) 99.19 252 Hokok
AGR biomass (kilogram/ year) 49.59 12.6 Hokok
RGR biomass 0.36 0.26 *
AGR carbon content (kilogram/ year) 23.31 5.92 Hokok
RGR carbon content 0.36 0.26 *

Pterocarpus macrocarpus Kurz

Changes in Biomass (%) 101.68 104.78 ns
AGR biomass (kilogram/ year) 50.84 52.39 ns
RGR biomass 0.08 0.12 *
AGR carbon content (kilogram/ year) 23.90 24.62 ns
RGR carbon content 0.08 0.12 *

Ficus subpisocarpa Gagnep.

Changes in Biomass (%) 277.65 113.36 ns
AGR biomass (kilogram/ year) 138.82 56.68 ns
RGR biomass 0.04 0.03 ns
AGR carbon content (kilogram/ year) 65.25 26.64 ns
RGR carbon content 0.04 0.03 ns

Mimosops elengi L.

Changes in Biomass (%) 96.77 55.97 *
AGR biomass (kilogram/ year) 48.39 27.98 *
RGR biomass 0.18 0.12 *
AGR carbon content (kilogram/ year) 22.74 13.15 *
RGR carbon content 0.18 0.12 *
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Table 3 (Continued)

Canopy pruning practices T-test
Species
>50% <50% without pruning (control)
Swietenia macrophylla King
Changes in Biomass (%) 41.75 42.54 ns
AGR biomass (kilogram/ year) 21.11 21.27 ns
RGR biomass 0.05 0.06 ns
AGR carbon content (kilogram/ year)  9.92 10.00 ns
RGR carbon content 0.05 0.06 ns
Cassia fistula L.
Changes in Biomass (%) 59.77 36.73 ns
AGR biomass (kilogram/ year) 29.89 18.36 ns
RGR biomass 0.07 0.1 *
AGR carbon content (kilogram/ year) 14.05 8.63 ns

Remark: ns = non significant different; * = p<0.05; ** = p < 0.01; *** = p <0.001
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Table 4 Regression of carbon stock in biomass between control and canopy pruning practices; (a) and (b) >

50 % and (c), (d), (e) and (f) < 50 %, of six selected species.

Control Canopy pruning practices
Equation R’ P-value Equation R’ P-value
a y=37.32765+1.06437x 0.94 <0.001 y=-3.04337+1.18108x 0.99 <0.001
b y=-23.80624+1.34821x 0.97 <0.001 y=0.37532+1.11212x 0.99 <0.001
c y=-0.5292+1.7541x 0.87 <0.001 y=64.7364+0.5917x 0.15 >0.05
d y=36.46560+1.01801x 0.97 <0.001 y=-17.42676+1.11260x 0.95 <0.001
e y=-19.4653+1.5225x 0.92 <0.001 y=27.1289+1.1709x 0.91 <0.001
f y=9.15166+1.09858 0.85 <0.001 y=-13.11966+1.22467x 0.98 <0.001
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Figure 1 Regression of carbon stock in biomass at 2021 and 2023 of 6 selected species of trees that were pruned at various

practices.; (a) and (b) > 50 % and (c), (d), (¢) and (f) < 50 %.
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