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Abstract

Coral reefs currently suffer from degradation as a result of both natural and anthropogenic disturbances.
Although natural recovery can occur in some reefs, it is a very slow process. Coral reef rehabilitation is one of the
popular efforts to restore degraded reefs. However, it is unclear which parameters should be used to evaluate the
suitability of new habitats for transplants. This study tests the effect of environmental variables on morphological
plasticity among transplanted clone- mates in corals including Acropora robusta, Pocillopora damicornis and
Platygyra daedalea. The corals were transplanted from Viharn Luang Phor Dam Beach, Sattahip District, Chonburi
Province (as reference site) to experimental sites in Koh Sichang, Chonburi Province; Koh Mun Nai, Rayong
Province; and Koh Rad- Koh Kood, Trat Province for 8 months during June 2020 — February 2021. At the end of the
study, mean growth rates of Acropora robusta, P. damicornis and P. daedalea were found to be 0.48+1.37,
0.15+0.42 and 0.04+0.41 cm/month, respectively. Survival rate varied among coral taxa and sites Acropora
robusta and P. damicornis had significantly lower survival (p < 0.05) at Viharn Luang Phor Dam than at other sites.
Meanwhile, P. daedalea had significantly lower survival (p < 0.05) at Koh Mun Nai and Koh Sichang.Correlations
between environmental variables and growth rates of transplanted corals show significant relationships (p < 0.05)
with positive and negative effects on growth rate. Some effects may not have been revealed due to the short
monitoring time in this project and the low number of replicates as a result of damage to some transplants. Future

work should involve long-term monitoring of transplanted coral and more replications of transplants.
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Figure 1 The corals werer transplanted from Viharn Luang Phor Dam Beach (SM) as reference site to Koh Sichang

(SC), Koh Mun Nai (KM) and Koh Rad- Koh Kood (KD)

Table 1 Site selection for coral transplantation

} Monsoon Wind direction
Study sites
Northeast Monsoon Southwest Monsoon Windward Leeward
Viharn Luang Phor Dam Beach (SM) - v v
Koh Sichang (SC) - v v
Koh Mun Nai (KM) - v v
Koh Rad- Koh Kood (KD) - v v
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Figure 2 PVC pipes were used to hold coral fragments for transplantation. Coral growth rate was measured using
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Figure 3 PVC plot to attached PVC pipes holding coral fragments.
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Figure 4 Coral Health Chart are based on the actual colors of bleached and healthy corals,

used to evaluate coral health (Rindengan et al., 2019).
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Figure 5 Color determination from photographs to compared with Coral Health Chart.
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Figure 6 Coral growth of Acropora robusta, Pocillopora damicornis Wa Platygyra daedalea transplanted at

Viharn Luang Phor Dam Beach (SM), Koh Sichang (SC), Koh Mun Nai (KM) and Koh Rad- Koh Kood

(KD). Number above the graphs represent number of colonies.
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Figure 7 Coral growth rate (cm/month) of Acropora robusta, Pocillopora damicornis and Platygyra daedalea at
transplanted sites from the beginning up to 8 months (Growth rate of A. robusta and P. damicornis
calculated from fragment height and colony diameter in P. deadalea) at Viharn Luang Phor Dam Beach
(SM), Koh Sichang (SC), Koh Mun Nai (KM) and Koh Rad- Koh Kood (KD). Growth rate means with different

superscript letters differed significantly between sites at p < 0.05.
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Figure 8 Survival rate of Acropora robusta, Pocillopora damicornis Was Platygyra daedalea transplanted at

Viharn Luang Phor Dam Beach (SM), Koh Sichang (SC), Koh Mun Nai (KM) and Koh Rad- Koh Kood(KD).
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Table 2 Changes of Acropora robusta, Pocillopora damicornis and Platygyra daedalea transplanted at Viharn
Luang Phor Dam Beach (SM), Koh Sichang (SC), Koh Mun Nai (KM) and Koh Rad- Koh Kood (KD) at the

beginning of the experiment and after 8 months.

Acropora robusta Pocillopora damicornis Platygyra daedalea
Station
Before After 8 month Before After 8 month Before After 8 month
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SC
KM
KD

4. N91lszAugunIneestlzniia lasnaiiinydain Coral Health Chart

AgulsuaannnIsiBauisudresninanslzni$e U Coral Health Chart (MW 4-5) WUIIHANN9L92LHY
qunizn5nia 3 allaneunisfinailgn Meuuadiguning (szau 5) lunaniil udanistineilgn 8 e Annsisziiiv

qanndrnaFeiipgag wuadn denfaannanslunnanififiguainneld (szdu 3) Deganind (szau 6) dennis

£
=

3 A& A a o A | o A A PR o = 9 o
AANNTUNN luwuﬂﬂ’]ﬂ']ﬁqﬁ‘ﬁ@QQW’ﬂﬂq N@‘ﬂﬂWW’ﬂgiuﬁ'zﬂuLﬂ'ﬂNTW?N ﬂszWuW@uﬂ ﬂzﬂWNNMﬂWWWﬂh (ﬁ'zﬂ']_l 3)

DFUNNG (52AU 5) UenFeanesdaseng TUNUNmIATUIINAINanI Lazin)ANgININA (3vAL 5-66) Tuaniei

o

e@de wazinzsiuluy dennialiguainidesnes (szau 1-2)

Waiarsuganindznafanudn aaniifinetgniuasieqanindznifaisaineiia (p < 0.05) Taawudn

1
o

dznrFunnansiguninangaluanitinizusa-minizne asgitleniinannzuar dguninangaluaniiinizada

aa

waz inzsiuly anelennfianesiess1olgun I nanga luan 1 BnIzuIn-NEin1zn WATUIAIUITUANNE AT

(N7 9)

616



IENFINNANARTYIN TN 28 (RUUN 1) WNTIAN — INHEU W.A. 2566

BURAPHA SCIENCE JOURNAL Volume 28 (No.1) January — April 2023 LUNAIMHIRE
Acropora robusta Pocillopora damicornis Platygyra daedalea
100.00 - 100.00 - 100.00: |
e SaMaesarn

80.00 80.00 | 80.00 + —— Koh Sichang
é 5000 J é 5000 :,5:60 0 | KohMun Nai
3 3 2 = Koh Kood
3 4000 5 4000 T 4000
5 S 5
Qo o o

2000 - 2000 > 20.00 A

0.00 . . . . lT\mewMonthl 0.00 . . . \ lT«meMcnthl 000 | : Time tMonth)

0 1 4 5 6 8

o

1 4 5 6 8 0 1 4 5 6 8
Figure 9 Coral health of Acropora robusta, Pocillopora damicornis and Platygyra daedalea transplanted at Viharn

Luang Phor Dam Beach (SM), Koh Sichang (SC), Koh Mun Nai (KM) and Koh Rad- Koh Kood (KD) at the

beginning of the experiment and after 8 months.
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Table 3 Water quality parameters from coral reefs at study sites in Chonburi, Rayong, and Trat Province during

June 2020-February 2021

Depth Temperature DO Salinity NO, NO, Transparency TSS
Station (CO) pH

(m) (mg/L) (ppt) (Mg N/L) (g NL) (m) (mg/L)

SM 3.33* 29.2 5.45 32.00 8.16 0.085 0.019 2.92* 1.37
SD 0.78 1.34 0.52 0.76 0.13 0.106 0.016 0.75 0.26
SC 1.90* 29.2 4.73 32.00 8.10 0.086 0.019 1.82* 1.43
SD 0.80 1.77 0.61 1.1 0.1 0.106 0.016 0.74 0.29
KM 413" 29.7 5.39 30.85 8.15 0.086 0.018 4.12* 1.20
SD 1.34 1.08 0.37 2.40 0.08 0.105 0.016 1.34 0.24
KD 4.43* 29.7 5.37 31.43 8.14 0.085 0.018 4.42* 1.43
SD 0.66 0.99 0.90 1.65 0.07 0.106 0.016 0.67 0.23

Note: SM: Viharn Luang Phor Dam Beach, SC: Koh Sichang, KM: Koh Mun Nai and KD: Koh Rad- Koh Kood;
water sampling was done between 8.00-9.00 am in June, July, September, November, December 2020

and February 2021. (* refered to significantly different among sites)
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Table 4 Correlation Coefficient (r) between water quality parameters and coral growth rate at each study sites.

(Bold number refered to significantly correlated at p < 0.05)

Taxa Station Parameter Depth Transparency pH TSS DO Salinity  Temperature NO, NO;
(m) (m) (mgl)  (mgll)  (ppd) (€)  (bgNL)  (ugNL)

Acropora SM  Correlation -0.019 0.124 0112 0018  -0.045  -0.09 0.082 0.166 -0.036
robusta p-Value 0.935 0.584 0619 0935  0.842 0.691 0.718 0.461 0.872
sc Correlation -0.098 -0.098 0051  -0.195  0.05 0.055 -0.167 -0.156 -0.068

p-Value 0.647 0.647 0812 036 0815 0.798 0.434 0.468 0.751

KM Correlation 0.212 0.221 0385 0180  -0237  0.507 -0.545 -0.522 -0.459

p-Value 0.260 0.242 0.036 0342  0.207 0.004 0.002 0.003 0.011

KD  Correlation 0.696 0.713 0.293  0.040  0.391 0.274 -0.574 -0.644 -0.564

p-Value 0.000 0.000 0117 0832  0.033 0.143 0.001 0.000 0.001

Pocillopora ~ SM Correlation 0.269 -0.240 0.099 0341 0210  -0.061 -0.181 -0.339 0.105
damicornis p-Value 0.332 0.388 0726 0214 0453 0828 0.52 0217 0.709
sc Correlation -0.481 -0.481 0108 0.064  0.323 0.093 -0.497 -0.434 -0.321

p-Value 0.010 0.010 0586  0.746  0.094 0.638 0.007 0.021 0.095

KM Correlation 0.162 0.171 0586  -0.036 -0.354 0538 -0.576 -0.573 -0.424

p-Value 0.438 0.412 0002 0866  0.082 0.006 0.003 0.003 0.035

KD  Correlation 0.712 0.732 0369  0.328  0.282 0.346 -0.570 -0.750 -0.481

p-Value 0.000 0.000 0.059 0095  0.155 0.077 0.002 0.000 0.011

Platygyra SM  Correlation 0.077 0.035 0.065 -0.024 -0.028  -0.034 0.108 0.064 0.107
daedalea p-Value 0.703 0.861 0.749 0904  0.89 0.867 0.592 0.753 0.596
sc Correlation 0.593 0.593 0332  -0.002  0.067 0.441 0.358 0.13 0.506

p-Value 0.016 0.016 0.209 0994  0.804 0.087 0.173 0.631 0.046

KM Correlation 0.103 0.103 0365 0154  -0.015  -0.143 0.015 0.061 -0.148

p-Value 0.714 0.714 0181 0583  0.958 0.612 0.957 0.830 0.600

KD  Correlation 0.357 0.373 0309 0214  0.170 0.119 -0.403 -0.428 -0.333

p-Value 0.053 0.042 0.09 0257  0.370 0.529 0.027 0.018 0.072
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