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ECOLOGICAL EQUILIBRIUM AND PRODUCTIVITY
OF MANGROVE FORESTS IN THAILAND
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ABSTRACT

Ecological equilibrium and productivity of mangrove forest were carried
out at Hadsai Khao mangrove forest in Ranong Province by establishing the
permanent study plots. Various characteristics of mangroves were investigated
including forest structure, growth rate of mangrove trees, natural regencration
and growth of seedlings, biomass of forest above ground (stems, branches, leaves
and proproots) and underground (roots), amount of nutrients especially nitrogen,
phosphorus, potassium, calcium, magnesium and scdium produced by mangrove
forest via litter fall. The results of this investigation can be summarized that the
mangrove forest at Hadsai Khao in Ranong Province is composed of many vaieties
of species and the common species are Somneratia alba, Rhizophora apiculala, R.
mucronata, Bruguiera cylindrica, B. pavvifiora, Ceriops sp. and Xylocarpus granatum.
The occurrance of these species varied from the area at the bank of the river to
inland site as defined to species zonation. The study indicates that Somneratia
community occupies an area at the bank of river followed by the communities of

Rhizophora, and Bruguiera—Ceriops. Xylocarpus community covers an area at the
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mland site.  Stem density and basal area of each species zonation or each
wommunity were different form each ofhels ranging {rom 500—8,900 trees/rai
with basal area ranging from 19—200 m /reu. The growth rates in diameters of
mangrove tree species with diameter exceeding 4 cm varied from species to
soecies with the values of about 0.1—0.7 em/yr. Natural regeneration is quite
z3ndant with the density of about 32,000 seedlings/rai. The height—growth of

mangrove seedlings is about 20-54 cm/yr and dizmeter—growth above rect—collar

= between 0.6—1.8 cm/yr. The survival rates of mangrove seedlings are
“ooroximately 70—100%. The total above ground biomass indluding stems,

oranches, leaves and prop—roots of different species zonation is about 3—21 t dry
wi./raj and the total underground biomass is high as 70 t dry wt. /rai. The litter
2l is about 1.4 t dry wt./yr with the litter decompose of 0.59 t dry wt./yr or
about 41% of the total litter production. The total nutrient gained by mangrove
“orest via litter fall including nitrogen, phosphorus, potassium, calcium, magnesium

znd sodium is about 49.0 g/rai/yr.
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&z 1. Degradation of mangrove forests in Thailand, 1961—1985

Mangrove Degraded arca Degraded rate
Year
forest, rai rai i rai/yr
’96’]1—/ 2,299,375 345,000 15.0 24,643
. /
':7’5—"/ 1,954,375 158,700 8.1 39,675
./
9792/ 1,795,675 116,340 | 6.5 19,390
/
19852/ 1,679,335
1861—-1985 620,040 270 24,802
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Table 2. Conversion of mangrove forests for various human purposes

Area, ral
Human purposes L/ 'EJ %
Before Between Total
1880 1080—8%
Shrimp farms 162,725 74,737 037,459 28.3
Tin mines 5,787 08,279 34,006 5.5
Other 296,188 13,327 282,615 45.8
— Agriculture 0 4,386
— Resettlement I 8125
— Habour § 2,684
— Road and clectric lines = 1,467
— Industrial sites ‘ 1188
— Canal dredging \!l( 530
Salt ponds 66,000 66,000 10.6
Total 503,700 116,340 620,040 100
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Table 3. Number of trec samples, average diameter, and diameter increment of

different mangrove tree species

' ) Diameter
) Diameter Ave. { diameter |
Species Number increment
range, Cm cm
cm/yr
(=3
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1
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Table 4. Biomass of different components of various zonations of mangrove com-
munities
Biomass t, dry wt./ha
: Fruit
Vegetation zone
Stem | Branch| Ieaf & Root | Total
IFlower
20 =
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n & .
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2. o
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e
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T8 5. Underground root biomass in different size classes of mangrove forest

Diameter class Bicmass, t dry wt./area
mm Hectare Rai
0—2 220.5 36.83
g=5 4.3 0.7
5=10 10.4 & e 4

10-20 26.0 4,2
20-30 43.4 6.9
30—40 33.3 5.3
40—50 19.6 | 3.1
> B0 79.9 12.8
Total 437.4 70.0

o g ] a 1 3
(@0 munels) oo aunsisaues
as ] 1 as T 13
(.0 munals) use we.o auaBEALAT

2 as 1 1 a a =
WD olna AUADLT Ny Usann:
2 ar na i -] A a
WIMUNTIN AAUAINIUIT D IU T

! i 58
@‘%JJI“Auﬂﬁf’mt,ﬂ%i?ﬂﬂdﬂ%ﬂi“ﬂﬂ%@immf.@.’
as ] [ r=} a i
AUNDLIALLST MIDUTSN I wo.0 AUAE

1 = 2o ]
by mmmmwmmimlmmmwm?

' ﬁ . i | o [~ el
FHAALVRILIZNI €0 FUUIINNN

[= - té = q 2, = ar
TUID o—ln NODLNANT ZINND AL L
= N
WONIIFANEI989 Tabuchi et al. (1983)
=% 1 & e &
WL NINT AN BDI TN AN DRI LA
’(- 2 i ) 2 &
CUBENT I WOMANT) WO o 283
¥ a £ ] &
WIMBNTBITINVIVNALULIS SR ALAD

(3 @ s
nN2UeT  2IWInTeuas

fTumInIsseass I Taniy
mauuIuey (horizon) TRINUAUNLAL
‘J'lﬂmmﬂlmj%ﬂisﬁmaémwwﬂn%ﬁﬂiﬁ
v dawmnowndnanssennseas
@émamﬁuﬂw §2UMINTIIETDIIIN
MNAMNANTBIAN WIS
Tognnn eo usalums %aéu?m;

§2Aa A =l
3

S
ANINU  TINNUIUINYTENI Wmo—F o
a A I i I i
URLNNT mu‘l,mﬁﬁwmj%“lmm &0~
ad a =~ [ ey
Qo LTUALNAT ANIINHIAU TINNHTUIEG

o
FISTONTEE

<@ i a A
BANNIT o WARLNOT
L) =3 Ao
B%“z’]’)iﬂ“ﬁ]ﬂﬂ'ﬂﬂﬁﬂ%“xﬂ NI NENTEN
= =
TEITWINTTITIN AIUAINBNYRINUWE
i et 3 =) &
’%%ﬂﬁ'l’él’ﬂ’l'l PTNANTTIAUNINIY 92

= Aa ) -4
WUAMNIINNALUAEF L'L“.ﬂ‘].li?ﬂm}]'}ﬂ"ﬂ%




d
MIHITIUAITAT b obo—sde (b&emo) 177

. ﬂl?i?Qﬁﬁuuﬂwﬂ'ﬁWﬁﬁTﬂﬁn
wouanliluls (itter gont ana
it's decompesitinn)

.0 MITHvANTas bluly

(litter fall)

UTmmmsTasvanyeaes il

WANTESULTIINT  IneiaRetszin:

Qelno NIy ﬁjmunhl,t.ﬁﬁ/aab /U %38

o.c i/ 13/0 wIstsann e o/

Q/ﬁl 1

& ol A 2
lEanaT/u dsuones lolylimssn

ﬂx‘i“ﬂii@%’i“k@@ﬁ% ﬂ?'ﬁ'? V‘] LLW@?Z]"]T‘ il

Mt musnely Table 6 natane
a”mwmai'f;awiuﬁmﬂump\iuf’n ITUIN
DU WOBIAN D9 neIAN Fatlsznn,
eew.¢ NIN/W° mnmﬂuﬂﬂim
TEWIAADY WOFANBY 09 LI 99
LusznImn 139 naw enetes 1l 1
J35302 mee.e NI8/0° NS Al
w1 myTsavawraass by 1y

=Y ! tef e o o 1
L9 ELeU anviaNgs Wlgimaesny un

Table 6. Litter fall and decomposition rates of mangrove forest

Litter Litter
Month Production decomposition
" EERST R .
g/m’ g/m’ 7o
January 55.94 41.11 73.49
February 44,95 20.13 G5.82
March 75.98 44.38 58.41
April 60.41 1.7 9.43
May 70.93 12.65 17.83
June 112.47 17.23 15.32
July 88.12 10.486 | 19.83
August ' 111.24 £5.71 | 23.11
September 81,09 38.03 l 46.38
October 69.81 41,00 58.72
November £5.71 42,30 | .93
December 55.77 46.12 82.27
Total 892.64 | 3s8.86 41.32
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Table 7. Nutrints gained from litter fall in different managrove forests

Nutrient returned via litter fall
Nutrients in mangroves kg/ha/yr
Ranong Chantaburi/ Malaysiag—j
Nitrogen 55.88 69.00 46.60
Phosphorus 4.63 9.30 4.70
Potassium 52.36 57.80 25.60
Calcium 113:871 53.20 99.30
Magnesium 24.50 27.00 34.10
Sodium 55.81 £1.30 31.80
Total 306.99 267.60 242,10
;?J? 3 1—/ Aksornkoae and Khemnark, 1984
By Khoon et al. 1984
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