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Fig. 1. Location of survey site,

1. SA zone

SA: Sonneratia alba - Avicennia alba community
Ra: Rhizohora apiculata comm.

RB: R. apiculata - Bruguiera gymnorrhiza comm.
CX: Ceriops tagal - Xylocarpus spp. comm.

Fig. 2. Schematic diagram of distribution of mangrove vegetation zones in Ranong.
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Table 2. Species composition for trees 2 5 cm in DBH in the four zones.

SA Ra RB CX

Dens RBA Dens RBA Dens RBA Dens RBA

(ha® %) (ha®) () (ha™) (%) (ha™) (%)
Sonneratia alba 44 37.2
Avicennia alba 46 52.5
A. officinalis 6 6.1 27 8.2
Aegiceras corniculatum 38 1.0
Rhizophora mucronata 52 3.1
F. apiculata 1733 95.9 1237 77.8 181 8.6
Bruguiera gymnorrhiza 10 0.3 73 -16.0 117 2.8
B, cylindrica 19 3.7 . 180 4.1 6 0.1
B. parviflora 53 1.5
Ceriops tagal - 2 0.1 8 0.1 27 0.3
Xylocarpus granatum 2 0.02 18 0.4 25 3.2
X moluccensis 2 0.05 96 32.3
Excoecaria agallocha X 227 21.9
Heritiera Hittoralis 310 16.0
Cynometra iripa 223 4.2
others 52 2.4

Number of species 5 5 - 7 15

Tree density (Dens) and relative basal area (RBA) of species > 1 % at least in one plot are

shown.



Table 3. Forest structural features in the four zones.

SA Ra RB CX

Maximum DBH (cm)  87.4 56.4 62.4 121.4
Maximum heitht (m)  26.1 34.8 38.6 25.1
Stem density (ha™) 187 1777 1572 1292
Basal area (m®ha™) 13.0 25.6 27.8 29.0
LAI (m® m? 0.9(0.07 21007 23003 17007
- Leaf biomass (t ha™) 1.8 4.9 5.1. 2.5
AGB (tha™ 175 328 370 333

" TFine root mass (kg m® 1504  3.3005 2703  0.8(0.3

Parenthesis indicates value of SD.
LAY, leaf area index; AGB, above-ground biomass
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Table 4. Productivity, foliar nutrients and litter quality, and nutrient-

resorption and -use efficiency in the four vegetation zones.

SA Ra RB 8.4
Productivity
Total litterfall (¢t ha™ yr'?) 6.8 9.8 10.1 8.7
Leaf litterfall (t ha™ yr'™) 6.1 8.1 8.4 6.1
Wood increment (t ha™ yr™) 2.9 12.4 11.8 12.1
ANPP (thayr'") 9.7 22.2 21.8 20.8
NAR _ 21.6 21.1 18.7 24.9
Wood increment / ANPP 0.30 0.56 0.54 0.58
Leaf biomass / leaf litterfall 0.30 0.61 0.61 041
Foliar nutrients and litter quality
Foliar N (%) 1.55 1.32 1.32 1.54
Leaf litter N (%) 0.67(0.09 0.650.07 0.62(0.03) 0.86 ©.07
Foliar P (%) 0.122 0.084 0.089 0.150
Leaf litter P (%) 0.079 (0.016) 0.045 (0.005) 0.046 (0.008) 0.087 (0.012)
Retention of canopy N pools (kgha™) 27.9. 64.7 67.3 38.5
Retention of canopy P pools (kgha) 2.2 4.1 4.5 3.8
Leaf litter C:N ratio 72 74 74 57
Leaf Litter C:P ratio 669 1102 1119 609
Leaf litter NP ratio 9.0 14.8 15.1 10.5
LMA 203 235 219 152
Nutrient resorption and use efficiency
NREy, (%) 56.5 50.9 52.9 44.5
NREp (%) 35.0 46.8 48.1 41.7
NUEy (kg kg™ 144 149 159 115
NUE; (kg kg™ 1255 2106 2067 1065

Parenthesis indicates value of SD.
ANPP, above-ground net primary productivity; NAR, net assimilation rate; N,

nitrogen; P, phosphorus; LMA, leaf mass per area
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Table 5. Decay constant k (yr'1) of leaf litter of five species

and filter paper at the four vegetation zones.

SA Ra RB CX
mean sd mean sd mean sd mean sd
S, alba 11.1 - 502 03 557 19 8.2% 11
A. alba nd 41® 02 35310 37" 03

R apiculata  42° 10 31" 02z 21% 06 . 25" 02
B gymnorrhiza 6.4° 07 4.1% 05 34% 07 44 > 05
X granatum  11.0°14 25% o1 26" 06 30" 04
Filter paper nd 3.5 05 6.0 18 2.0 03

Species sharing the same letters did not differ
significantly at P < 0.05 within each study plot. nd: not
determination because litters in litter-bags with scars had

disappeared.
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Appendix 1. Wood density (g cm3) of

14 mangrove tree species.

Species Mean SD
Rhizophoraceae

Rhizophora apiculata 0.97 0.02

R. mucronata 0.98 0.02

Bruguiera ggmnorrhiza 0.86 0.02

B. cylindrica 0.88 0.02

B. parviflora 0.83 0.01

Ceriops tagal 0.86 0.03
Other species

Sonneratia alba 0.54 0.03

Avicennia alba 0.77 0.00

Aegiceras corniculatum 0.58 0.04
Xylocarpus granatum 0.66 0.01

X moluccensis 0.69 0.04
Excoecaria agallocha 0.44 0.01
Heritiera littoralis 0.86 0.03
Cynometra iripa 0.80 0.02

Appendix 2. Species used to calculate foliar characteristics.

Total N Total P
Species IMA green senesced green senesced
(gm® (%) (%) (%) (%)
Sonneratia alba - 195 1.12 0.54 0.115 0.068

seaward Avicennia alba 206 1.85 0.73 0.129 0.072
" Aegiceras corniculatum®* 244  0.91 0.40 0.073  0.031
Rhizophora mucronata 232 0.96 0.34 0.088 0.036

R. apiculata 240 1.32 0.49 0.083 0.031
Brugueria gymnorrhiza 156 1.20 0.35 0.122 0.067

B. cylindrica* 116 1.64 0.70 0.122 0.083

Ceriops tagal® - 258  0.79 0.85 0.069  0.093
Xylocarpus granatum 158 1.31 0.59 0.127 0.083

X. moluccensis 139 1.56 0.58 0.189  0.071

V' Heritiera littoralis 167 134 063 0122 0.056
inland  Excoecaria agallocha - 105 1.85 0.92 0.182 0.111
Cynometra iripa* 122 1.49 1.20 0.166  0.074

Mean LMA and nutrient concentrations in sun and senesced leaves are
shown by species. Asterisks indicate shrub or sub-canopy tree species.

LMA, leaf mass per area; N, nitrogen; P, phosphorus
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