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Abstract:

Currently, mangrove forests worldwide are being destroyed and degraded, making ’ﬁ"

restoration essential. Restoration methods include planting Rhizophora apiculata

(Tall-stilt mangrove) propagates and plant seedlings randomly. This study | Planting patterns Average of survival The chart shows the average survival rate of
designed three mangrove planting patterns to evaluate survival and growth rates: @& [— : mangrove trees planted in different patterns

1) Grid, 2) Staggered, and 3) Semicircular, along with a control group (random §& e D51 | e

planting). Each pattern utilized 15 trees with 1-meter spacing within a 15 m® area [] [ Stesgered 1233 + 1.53° o ce]eo

at the mouth of Sikao river, Sikao District, Trang Province. The results indicated ¥ | Semicircular 6.00 + 1.00° ] o

that the Staggered pattern achieved the highest average survival rate at 82.22%, ’ control 8.00 + 1.00° g w0 i

while the Semicircular pattern had the lowest at 40.00%. There were statistically &= " i
significant differences 1n survival rates among the planting patterns (p < 0.05). ¥ Note: Differences in the displayed letters in the columns indicate| — *°

However, the growth rates of the surviving mangroves specifically height, stem §B& statistically significant differences (p=0.95), emgered conr e 18

Planting mangroves in a staggered pattern resulted in the §

circumference, and leaf count showed no significant differences (p > 0.05).

Regar dlIlg s0il prope I’ti@S, Ni trogen (N), PhOSphOI'U.S (P), Potassium (K), and 4{1 Cost-etfectiveness Stuay: Ofplantlng patterns highest survival rate at 82.22%.
organic matter content increased post-planting. Furthermore, the coastal erosion ,! Planting patterns cost Time Survival Break-
reduction analysis using CFD (Computational Fluid Dynamics) modeling revealed Fa (Bath) (hour) rate (%) | even curvival rate 2
that the Staggered pattern was the most effective in mitigating erosion, as it [ | cid 225 0.75 68.89 40.22 e cost Sreak-even
resulted in a uniform reduction of wave Velomty across the study area. £’ N Staggered 225 0.75 82.22 48.72 | |
7T B Y A R P AT TN Y | oz Lo 000|118 | ack rate of 40.22, making i the most cost- i
,"ﬂ? control 225 0.60 53.33 39.50 effective method of cultivation.

' Development of mengrove plenting patiems for increase growih rte

Coastal Erosion

;m B sk The chart shows the average height increase of mangrove trees The chart shows the average increase in circumference of
%’m’ planted in each patterns over 3 months. mangrove trees planted in each patterns.
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The chart :;Zﬁﬁ:::;g:ﬁ:; ':::mm o Analysis of growth rates, including height, stem
| circumference, and leaf count, revealed no
H| 5 20 141 192 . 098 statistically ~significant differences among the |
7 . . . e : 1.00 . .
1. Does the planting pattern of mangrove affect its survival and growth rates? If so, Bu| £, different planting patterns at the .05 level.
how? SIREE
2. Does the planting pattern of mangrove affect the soil properties 1n the planting 4 E o
E 020
area? If so, how? z
. . . . Grid Staggered Half circle Control
3. How do different planting patterns of mangrove contribute to the reduction of
coastal erosion? Studies on sediment accumulation and soil properties before and after planting
AN TN e T e .
f Planting Soil pH organic matter The chart show Sediment Accumulati.on in diffrent patternsover 3 month
patterns texture before after before after period
- Grid Sandy loam | 6.21 £042° | 617 £0.26" | 1.87 £+ 003" | 2.26 + 0.02°
1. Different planting patterns of mangrove trees result in variations in survival and B | Stogered | Sandyloam | 643+ 038 | 642+ 020" | 184+ 002" | 266+ 007
| | Semicircular | Sandy loam | 6.26 +0.41% | 6.25+ 0.42° | 1.86 + 0.03° | 2.14 + 0.03°
growth rates. a : a .
. . . . . . Control Sandy loam | 6.24 +041% | 6.24 +0.20° | 1.84 + 0.20° | 2.21 + 0.02
W 2. Soil properties are expected to ditfer significantly between pre-planting and post- §§ —— - - >
KJ“ . . . . : anting 1st month 2nd month 3th month
plantlng perl()ds under various plantlng pattems Of mangI‘OVC. 1 patterns before | after | before after before after mstaggered W grig W semicircular M control
3. Diverse planting patterns of mangrove have different impacts on the mitigation Gric Tiace | Trace | Trace | Trace | Trace | Tace | The study found that the soil's pH before and after
of coastal erosion. AR | Stossered frace | tow | fTrace | tow | Trce | Trace | planting was not significantly different, but there
-y - ! semicircular Trace Trace Trace Trace Trace Trace was an increase iIl Organic matter, IllltI'iGIltS, and
! . am ¥ ‘.‘ :* Control Trace | Trace Trace Trace Trace Trace Sediment retention

' Study on wave velocity passing through mangrove was planed in each patterns

s it
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‘Staggered" B Grid Half circle control

* Survival Rate of staggered planting pattern achieved the highest survival rate of
Rhizophora apiculata. Statistical analysis at a significance level of .05 revealed that
different planting patterns significantly influenced the survival rates. Regarding growth
performance, there were no significant differences (p > .05) 1n the average increase of
stem circumference and leaf count among the different planting patterns. Soil pH
levels showed no significant difference between pre-planting and post-planting
periods. Soil nutrients (N, P, and K) and Organic Matter increased significantly after
planting at the .05 significance level. The staggered pattern resulted in the highest rate
of sediment accumulation post-planting. Wave Velocity, The staggered configuration
demonstrated the highest efficiency in wave attenuation. Cost-Effectiveness, The
staggered planting pattern proved to be the most cost-effective approach for
“ Rhizophora apiculata restoration.
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) CTETTTTTT———— Wave Velocityl(Waveispeed from Flow/3DIHydro) | FLOEED Horstman. et al. (2014). Influence of mangrove pioneers on tidal hydrodynamics and
e rowtnirate c1gnt, Clircumierence; INumper ol [€aves : :

Using Arithmetic mean, Standard deviation and Using Arithmetic mean, Standard deviation and One-way ANOVA at a Sedlment dynamlcs . Geomorph()logyﬁ 2 2 79 1 2 7 1 3 9 .

significance level of .05.

One-way ANOVA at a significance level of .05.

https://do1.org/10.1016/j.geomorph.2014.03.046


https://www.google.com/search?q=https://doi.org/10.1016/j.geomorph.2014.03.046

