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ABSTRACT

At the time of the 2004 tsunami geological disaster, the area around the Kamphuan Canal area, Ranong
province, Thailand was extensively damaged, especially the plants in the mangrove forest. Later, the area was
preserved in its existing natural state. Currently, government agencies and the private and public sectors are placing
increased importance on biological diversity, with Thailand having the goal of carbon neutrality by 2050. The
objectives of this study were to assess diversity and to estimate the biomass of tree species in the mangrove forest
at Khlong Kam Phuan, Ranong Province, Thailand. A permanent plot (40 m x 300 m) was established and later
divided into 10 m x 10 m square sub-plots, resulting in a total of 120 plots. Tree data were collected on all plants
with a diameter at breast height (dbh) > 3.2 cm. For tree species that produced large pneumatophores, such as
Rhizophora apiculata and R. mucronata, the measurement was conducted at 20 cm above the root collar. In
addition, a sub-plot size of 4 m x 4 m was sampled for the sapling stage (dbh < 3.2 cm but total height > 1.3 m).
Finally, a plot size of 1 m x 1 m was used to collect seedling data (total height < 1.3 m).

Based on the analysis of the results, there were 1,422 individuals in the study area, consisting of 1,294 trees,
52 saplings and 76 seedlings. Based on identification and classification, the individuals belonged to 5 families, 7
genera and 11 species. Based on plant habit, there were 7 tree species; 3 small tree species and 1 shrub species.
The Rhizophoraceae was the most dominant family, represented by 5 species. The species diversity index or
Shannon-Wiener index (H') was less than 1.22 based on the variety of plant species. In addition, the species richness
and species evenness were 1.39 and 0.51 respectively. Rhizophora apiculata, Rhizophora mucronate and Bruguiera
cylindrica were the top-3 species with order of importance index values of 165.02, 72.46 and 24.96%, respectively.
The averages of height and dbh of the trees were 11.18 cm and 9.31 m, respectively. The total biomass was 459.70

t ha ', consisting of 359.03 t ha " of above ground biomass and 100.67 t ha " of underground biomass.
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Figure 1 Study area and permanent plot of 40 m x 300 m subdivided into 120 subplots at Khlong Kam Phuan in

Ranong province
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Table 1 Allometric equations for mangrove species found in Ranong province

Species

Allometric equations

Coefficient of

determination (R?)

" Rhizophora apiculata logW, =-1.117143 + 0.881750 (logD*H) 0.9899
logW, = -1.745870 + 0.951062 (LogD”H) 0.9216
logW, = -1.072607 + 0.600880 (LogD’H) 0.8521
logW,,, = -1.601333 + 0.938298 (logD’H) 0.9486
? WR = 0.00974 (D*H) **° 0.9500
"R mucronata logW, = -1.259330 + 0.935224 (logD*H) 0.9729
logW, = -1.409218218 + 0.786635 (logD’H) 0.9178
logW, = -1.246857 + 0.622163 (logD’H) 0.9030
logW,,, = -1.122568 + 0.808034 (logD”H) 0.9098
? WR = 0.00974 (D*H) **° 0.9500
¥ Bruguiera cylindrical logW, = -1.173820 + 0.890752 (logD’H) 0.9905
logW,, = -1.958986 + 0.960582 (logD’H) 0.8775
logW, = -1.398221 + 0.725531 (logD’H) 0.9466
YWR = 0.0188D"*” 0.9500
¥ Ceriops tagal logW, = -0.8446348 + 0.7468525 (logD’H) 0.9743
logW, = -2.3159916 + 1.1352985 (logD’H) 0.9596
logW, = -2.042828 + 0.746842 (logD’H) 0.9466
*WR = 0.159D"" 0.8700
" Avicennia alba logW, = -2.935441 + 1.301256 (logD*H) 0.9108
logW, = -1.264194 + 0.893776 (logD*H) 0.9953
logW, = -2.042828 + 0.746842 (logD’H) 0.9573
*WR = 1.28D"" 0.8000
" Xylocarpus moluccensis logW, = -0.867407 + 0.775906 (logD’H) 0.9484
logW, = -1.724536 + 0.959918 (logD’H) 0.9396
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Table 1 (continued)

Species Allometric equations

Coefficient of

determination (R?)

logW, = -0.518597 + 0.385954 (LogD"H) 0.8789
“WR = 0.145D** 0.9900
" Bruguiera parviflora logW, = -0.941214 + 0.789253 (logD*H) 0.9721
logW,, = -2.132710 + 1.096157 (logD*H) 0.9101
logW, = -1.443254 + 0.752373 (logD’H) 0.8854
“WR = 0.0188D""" 0.9500
" Avicennia officinalis logW, = -1.267919 + 0.897218 (logD”H) 0.9939
logW,, = -2.712308 + 1.242563 (LogD*H) 0.8939
logW, = -2.317307 + 0.844606 (LogD’H) 0.8496
“WR = 1.28D"" 0.8000
" Xylocarpus granatum logW, = -0.867407 + 0.775906 (logD*H) 0.9484
logW,, = -1.724536 + 0.959918 (LogD*H) 0.9396
logW, = -0.518597 + 0.385954 (LogD"H) 0.8789
“WR = 0.145D** 0.9900
¥ Aegiceras comiculatum logW, = -0.917362 + 0.809971 (logD?H) 0.9256
logW, = -2.213311 + 1.021904 (logD”H) 0.8905
logW, = -1.397838 + 0.599885 (logD’H) 0.8494
“WR = 0.199p**”D** 0.9500
" Heritiera littoralis logW, = -1.212497 + 0.875603 (logD*H) 0.9812
logW, = -2.750265 + 1.238747 (LogD”H) 0.9755
logW,= -2.573129 + 0.923686 (logD”H) 0.9411
“WR = 0.199p"*”D** 0.9500
Remarks: W, = Stem biomass (kg) W, =  Branch biomass (kg)
W, =  Leaf biomass (kg) W, = Prop root biomass (kg)
WR = Below-ground root biomass (kg) D = Diameter (cm)
H=  height (m) P=  Average 053t ha " (530 kg/m’)

Sources: I/Department of Marine and Coastal Resources (2016); “Tamai et al. (1986); 3/Comley and McGuinness
(2005); “Poungparn et al. (2002); ”Komiyama et al. (2005)
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Table 2 Species list of mangrove plants, habit, presence in plots and number of individuals in Klong Kam Phuan,

Ranong province

Species Genus Family Habit No of plots No of
individuals
Avicennia alba Avicennia Acanthaceae tree 12 26
A. officinalis Avicennia Acanthaceae tree 1 2
Aegiceras corniculatum Aegicera Primulaceae shrub 9 73
Bruguiera cylindrica Bruguiera Rhizophoraceae small tree ar 104
B. parviflora Bruguiera Rhizophoraceae tree 4 a4
Ceriops tagal Ceriops Rhizophoraceae small tree 24 26
Rhizophora apiculata Rhizophora Rhizophoraceae tree 116 772
R. mucronata Rhizophora Rhizophoraceae tree 85 279
Xylocarpus granatum Xylocarpus Meliaceae small tree 1 1
X. moluccensis Xylocarpus Meliaceae tree 6 6
Heritiera littoralis Heritiera Malvaceae tree 1 1
Total (11) 7 5 3 - 1,294
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Figure 2 Distribution of (a) Rhizophora apiculata, Ra (b) R. mucronata, Rm (c) Avicennia alba, Aa

(d) A. officinalis, Ao
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Figure 3 Distribution of (e) Bruguiera parviflora, Bp (f) B. Cylindrica, Bc (g) Aegiceras corniculatum, Ac

(h) Ceriops tagal, Ct
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Figure 4 Distribution of (i) Xylocarpus moluccensis, Xm (j) Xylocarpus granatum, Xg (k) Heritiera
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Table 3 Stand density by species in mangrove forest at Khlong Kam Phuan, Ranong province

Species Density (individuals/ha)
Tree Sapling Seedling Total
Avicennia alba 22 1 33 56
A. officinalis 2 - - 2
Aegiceras corniculatum 61 13 - 74
Bruguiera cylindrica 87 6 - 93
B. parviflora 3 - 17 20
Ceriops tagal 22 a4 - 26
Rhizophora apiculata 643 54 892 1,589
R. mucronata 233 27 83 343
Xylocarpus granatum 1 - - 1
X. moluccensis 5 1 - 6
Heritiera littoralis 1 - - 1
Total species 11 7 4 -
Total individuals 1,078 106 1,025 2,211
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Table 4 Importance value index (IVI) of mangrove forest at Khlong Kam Phuan, Ranong province

Species Relative density  Relative frequency Relative Importance value
(RD %) (RF%) dominance (RDo%) index (IVI%)

Rhizophora apiculata 59.66 37.90 67.45 165.02
R. mucronata 21.56 27.77 23.12 72.46
Bruguiera cylindrica 8.03 15.35 1.56 24.96
Avicennia alba 2.00 3.92 6.82 12.75
Ceriops tagal 2.00 7.84 0.22 10.08
Aegiceras corniculatum 5.64 294 0.32 8.90
Xylocarpus moluccensis 0.46 1.96 0.08 2.50
Bruguiera parviflora 0.30 1.30 0.22 1.84
Avicennia officinalis 0.15 0.32 0.14 0.63
Heritiera littoralis 0.07 0.32 0.006 0.41
Xylocarpus granatum 0.07 0.32 0.004 0.40

100 100 100 300

Shannon-Wiener diversity index: H' = 1.22
Margarlef’s index: d = 1.39
Pielou’s evenness: J' = 0.51
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Table 5 Diversity indices and biomass according to zoning of plant species in the Khlong Kam Phuan, Ranong

province
Avicennia Rhizophora Bruguiera & Xylocarpus

Diversity index

Shannon-Wiener (H') 1.28 0.57 1.05
Species richness

Margarlef’s index: d 0.69 0.95 1.19
Species evenness

Pielou’s evenness: J' 0.53 0.23 0.44
Total Species 5 6 9
Biomass (t ha™!)

Above-ground 234.59 342.04 388.66

Below-ground 41.32 93.09 114.78
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Figure 5 Distribution of plant species and density zonation in Khlong Kam Phuan (A) sub-plots according to tree

species zonation (B) number of species in each plot (C) number of trees in each plot
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Table 6 Biomass of mangrove species at Khlong Kam Phuan, Ranong province

Below ground

Above ground biomass Total
. 4 biomass .
Species (tha™) 4 biomass
(tha? (¢ hal)
Stem Branch Leaf Stilt root Total Root
Avicennia alba 12.99 8.84 0.32 0.00 22.16 1.574 23.73
Avicennia officinalis 0.16 0.12 0.009 0.00 0.30 0.058 0.35
Aegiceras corniculatum 0.28 0.03 0.002 0.00 0.33 0.184 0.51
Bruguiera cylindrica 1.77 0.48 0.33 0.00 2.59 0.009 2.59
Bruguiera parviflora 0.05 0.03 0.01 0.00 0.10 0.0003 0.1003
Ceriops tagal 0.18 0.06 0.03 0.00 0.28 0.120 0.40
Rhizophora apiculata 120.76 ~ 53.88 10.26 66.78 251.69 73.23 324.92
R. mucronata 49.11 8.78 2.82 20.71 81.45 25.32 106.77
Xylocarpus granatum 0.003 0.0011 0.0014 0.00 0.006 0.005 0.01
X. moluccensis 0.07 0.03 0.01 0.00 0.12 0.154 0.27
Heritiera littoralis 0.005 0.0012 0.0010 0.00 0.01 0.003 0.013
Total 185.41 72.28 13.82 87.50 359.03 100.67 459.70
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