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ABSTRACT

Mangrove forests are an important resource to maintain the balance of an ecosystem and are a food source
for the local communities. Their past abundance has been increasingly under threat, with the area of mangrove
forests having continuously decreased and with it, the aquatic species richness. The objective of this study was to
investigate the trees, their growth, and biomass of mangrove species after being planted in a forest rehabilitation
area (demonstration area located at the Bang Pu Sub-District, Yaring District, Pattani Province) and to compare the
growth rate of mud crabs (Scylla olivacea) cultured in the demonstration area at Bangpu sub - district, Yaring
District with the abandoned shrimp ponds at Bang Khao sub—district, Nong Chik District, Pattani Province. The study
also investigated some environmental factors in these areas over a period of seven months. (July 2023 - February
2024)

The results showed that a total five tree species in the demonstration area were found namely Rhizophora
apiculata, Rhizophora mucronata, Bruguiera cylindrica, Avicennia alba and Sonneratia ovata. The total estimated
biomass was 13.21 tons/rai (82.56 tons/ha), with 9.97 tons/rai (62.31 tons/ha) of aboveground and 3.24 tons/rai
(20.25 tons/ha) of belowground biomass. The crabs cultured in demonstration area and abandoned shrimp ponds
had an average growth rate of 0.31 and 0.22 mm./day, respectively. Furthermore, the mud crabs cultured in
demonstration area and abandoned shrimp ponds had survival rates of 52.5 % and 42.0 %, respectively. The study
related to environmental factors showed that water chemical properties (of ammonia and nitrate) in the
demonstration area was within the standard value for coastal aquaculture, but that of the abandoned shrimp
ponds exceeded the standard values.
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(Aksornkaew, 1998) Astaule warUSuiuiatininvesldvivieiau
Tu3dd3invosguruvioids Urvetaududy Tufiufiulasanse fuauiey sunosyvse dwmiatani
n¥nensiifinnuddlunisdisedin Yssvnsawlng AnwnuSeuiisusnsnisiaulnvesyei fdsduiiui
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UInudimglaulazusnnlagsey ?fﬂgmmal,ﬂuﬁmiﬁw HafoundeuunsUsznsluiuiidona wlevlugmsidu
LAswgh aft fanud g usududuguesuszina ﬁuﬁﬁaaﬁhﬂumiﬁuﬁdﬂwmaLauiamﬁ’umsL?iymgﬁw
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Figure 1 The location of study area: mangrove forest rehabilitation area (demonstration area) at Yaring district and

an abandoned shrimp pond at Nong Chik district, Pattani province
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Table 1 Allometric equations used to estimate the aboveground biomass of mangrove species

Species Equation R’
Rhizophora apiculata Blume logWs = -1.117143 + 0.881750 (logD’H) 0.9899
logWp, = —1.745870 + 0.951062 (logD’H) 0.9216
logW, = -1.072607 + 0.600880 (logD’H) 0.9042
Rhizophora mucronata Lam. logW, = ~1.259330 + 0.935224 (logD’H) 09722
logWp = —1.409218 + 0.786635 (logD’H) 0.9178
logW, = ~1.246857 + 0.622163 (logD’H) 0.9030
Bruguiera cylindrica (L.) Blume logW, = -1.173820 + 0.890752 (logD’H) 0.9905
logWs, = —1.958986 + 0.960582 (logD*H) 0.8775
logW = ~1.398221 + 0.725531 (logD’H) 0.8775
Avicennia alba Blume logW, = -1.212497 + 0.875603 (logD’H) 0.9812
logWs, = —2.750265 + 1.238747 (logD*H) 0.9755
logW = —2.573129 + 0.923686 (logD’H) 0.9411
Sonneratia ovata Backer logWs = -1.141472 + 0.853377 (logD’H) 0.9911
logW, = —=2.543337 + 1.153740 (logDzH) 0.9433
logW = -0.635249 + 0.328671 (LogD’H) 0.9256

Wa = Ws + Wt W, (1) e Wroal A USHNadsnadinnsin (Alansu)
do Wi fe YwamnaTinmwmieitupu (Rlanty) Wa fe USinasnatanwwieiiuiu
Ws A USunausnadinimaesdaiau (Alansy) (Mansu)
W Ao USinasnadanimvesis (Rlansa) We o USinannadanmlénuiu (lanu)
Wi fie USunasnadinmeeslu Rlani) nsAuTavayi

waganwldnumy (belowground biomass)

watannlgiuiu Aualdainsasdiusening
atnmldfuuazinadanimnietuiulasldgnsves
IPCC (2006) fsaun1sf (2)

Wy = W, xk 2)

e We fe Usmaunadannldiuiu (Rland)
W o USinasnatiammileiiuiu (Rlandu)
k o ansd

Toed  Tailnanas deaedt (K = 0.48 (Faculty of

Forestry, 2011)
Iffiindu q Temsdl () = 0.27 (IPCC, 2006)

13ATINNAINUA AIAUNITN (3)

Wigtat = Wa +Wg (3)
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(Sookwong and Kaonoona, 2004) Faaunsii (7)

Cw =a+ bD (7)

Cwhe  AUNTeNSERe (Hadiuns)
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nszmeaiy (Madwns/iu)
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audesiudesay 95 Melusunsudniagunisadn

NakazlIasel

aiiald nsiiule wazuatanwveslsiviveiau
MnnsAnvialivimeay lufiuiludaseisn

nuvialdUrveiau Sy 5 vila Taun Tnanisluidn

( Rhizophora apiculata Blume) Tnsn1slul gy
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(Rhizophora mucronata Lam.) LRE (Bruguiera
cylindrica (L.) Blume) w@u213 (Avicennia alba Blume)
Lazalwu (Sonneratia ovata Backer) 91 un A1
aunsudsiule 3 29d laun 29dInanag
(RHIZOPHORACEAE) 29 aa (ACANTHACEAE) Lag29d
a1y (LYTHRACEAE)

NNsAnEINISAUle vesviialdUivieian wuin
wanwn Senedoduinuguinanaiiosengdian sosaen
gud Tnensludn 2917 druny waglnanislulug Sen
ﬂl’]LQ’g‘EJ 19.19+10.47, 8.61+2.66, 7.29+6.10, 7.26+1.45
uay 6.15+1.42 WURLLAT AUE1PU EUTUANES WU
wanv1 danugaadssnniign sesawmn ldud Tnandly
Tnrg) Tnansludn §1917 wardunu Slaaas 6.63+2.10,
556+1.25, 551+1.64, 4.69+1.73 kay 4.56+091 LUnNg
AIUAIAU

IINASAIUIUNIA U8 T I 1N T oW UAY
wazlditufuvedlitmeiau o1gusvanm 15 T lufludl
wUasansm wudn Juradinimsiy 13.21 dusdels wuaduy
wadanmmidefiudiu 9.97 fusiels wnadinmldiuiu
3.24 iusiels Tnssnathmmiefiuiunyadumadanin
d16u 5.83 sfurels waadinanA e 3.53 dusold uaz
18810mlU 0.61 Aumels wul wauw1l Juadanin
suundian so9a9u1 lun Tnanasluidn 2912
Tnsnslulng wagaunu dawindu 9.08, 3.74, 0.19,
0.13 uag 0.07 durals muainau (Table 2)

gialstU1veraului ui ulasasad uSuia
waganmniefufiu 9.97 duseols Feiusuafinin
$1997un15A NS I A D o U uYe s
Urneraudu 4 vesdszmalve Fadulisssuwd 7iden
9g5¥1719 17.28 - 18.19 dumals (Phongsuksawat,
2002) Suilesnanuinaiiuiiuuasnsaduiualimy
ﬁﬁmiqum‘?u\luvﬁumimiﬁau%ﬂmm fiuidumiady
Voo ungdedifunntuegidusiuaumn shlladlsy
Urneauduluuinasing



Thai Journal of Forestry 44(2): 372-384 (2025)

Table 2 The estimated above and belowground biomass of each tree species in the mangrove forest rehabilitation

area (demonstration area) at Bang Pu sub-district, Yaring District Pattani province

Species Biomass (tons/rai)
Above Below
Total
Stem Branch Leaf ground ground .
. . biomass

biomass  biomass
Rhizophora apiculata Blume 1.63 0.60 0.30 252 1.21 3.74
Rhizophora mucronata Lam. 0.06 0.02 0.01 0.09 0.04 0.13
Bruguiera cylindrica (L.) Blume 0.10 0.03 0.02 0.15 0.04 0.19
Avicennia alba Blume 4.00 2.88 0.27 7.15 1.93 9.08
Sonneratia ovata Backer 0.04 0.01 0.01 0.06 0.02 0.07
Total 5.83 3.53 0.61 9.97 3.24 13.21

o v a [

{]ﬁﬁ]EJG]']Uﬁ\‘lLL"JﬂaE]NUqQU‘Jzﬂ'ﬁ

nMsAnEIRUlUNUNWUaIE1SA WUI1 Danuyme
vl aduiduduniden (clay) Tounqndiade 24.78
peALwalded wavAudunsanis (pH) ey 7.83 uay
nnsanwAuluiuiugese wuin fdnvazilenuy
Auwmile (clay) Hgaumaiiady 26.66 semiwaldud uay

I ' a a I3 aa
AMILTUNTARANN (pH) 1Y 8.21 1ANITIATIZINISEDRA
WUl gl uazdaulunsnansesiu Tuiiuiiudas
a18e HAefeninInluiuiunaig Fauwansnsiuedi el
HgdAyn9adia (p<0.05) (Table 3)

anvinaedvesinluiunuuasanss wuin dan

I A ' Y| ' < '
AMULALLRAY 25.78 d3ulurudIu A1ANUTUNSARNY
(pH) 1ad e 7.52 gaungdiadie 29.32 oAl TALTYa
AepnTauavargluleie 8.40 Nadnsumedns Usua

a a a a v 1 a a ¢ o
worluflenade 0.16 Aaansusedns USualulnsiiade
0.004 fiadansuredns USunaluwmsniade 0.02 Tadnsu
foans (Table 3)

autAinaadvesdn Tuiufiuidese wudi den

I A ' Y| ' < '
AMULALLRAY 29.93 dulurudIn A1ANUTUNTARNY

378

(pH) 1ad 8 7.82 qaumqdlad s 30.65 ssAlLvaldoa
fnpandiauarargluiiade 4.51 fadndudedns Usinu
worlandleiade 0.57 fadnfudedns Usinalulasiade
0.11 fadn3usiodns Usinalumsniade 0.13 fadnsude
ans (Table 3)

MNMTIATIEIIEER wui audfimanaiives
sulsiun Arnnduieds gamaiinds amnudunsa-ang
(pH) i Vsinameludlowds Vsinalulasiade uway
Usinadluasmade luituindehadagenriluiiuiulag
130 snuSinaeendiawaie wui lutuiiuasanse
ﬁmqaﬂiﬂuﬁuﬁm?jﬁw Faumnsnafiueeedifoddama
@l (p<0.05) (Table 3)

A Tluiuiuuasanse ogluinmusiiimun
mummgmﬂmmwﬁﬁLﬁ"amsmwLé’ymﬁmiﬁwwﬁﬂq
mnuglufiuiinndeine fuimauenlude uwagluasm
qaﬂdwmmmgmﬂmmwﬁwLﬁamﬂwwmﬁyméfmiﬁwwﬁjq
(Pollution Control Department, 2006) Suiil 0aun9n
pwnsanfilfidssmorannddlue
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Table 3 Average soil and water chemical properties in the mangrove forest rehabilitation area (demonstration area)

and abandoned shrimp ponds (presented as mean+SD)

Mangrove forest Abandoned shrimp

Parameters .
rehabilitation area ponds
Temperature(°C) 24.78+1.52° 26.66+2.34°
Soil chemical properties .
pH 7.83+0.18 8.21+0.19°
alinity (ppt) 25.78+0.87" 29.93+0.88"
Dissolved oxygen(mg/l) 8.40+0.24° 4.51+0.29"
Temperature(°C) 29.32+1.54° 30.65+2.35°
Water chemical b 5
. pH 7.52+0.17 7.82+0.11
properties
Ammonia (mg/\) 0.16+0.04° 0.57+0.07°
Nitrite (mg/U) 0.004+0.001" 0.11+0.03°
Nitrate (mg/U) 0.02+0.00" 0.13+0.06°

Remark: Means in each row with different superscripts are indicate significant difference (p<0.05).

nsiAulavadyan

fmﬂmmﬂmLUiEJULmUﬂmmUImeUm 918 5
oy MLaaﬂuwumLﬂmmﬁm RVTARTIGRREPIER
wagludl uil urr e 1a AU Frnevueddn
Fandadannd 1uszerian 7 weu nuindledugn
nsneaed fnanisAnuded
auni1anszaadiade

YiideduiiufiuUasanin daflanuniansenes
Suduids 61.30 « 2.05 Tadiuns wuin eduan
mMsvaaes fimuninenszneunde123.73:4.39 fadiuns
fafleuninsrronadofiuiu 62.39 fafums uazy
fdsdluiuiiundeds faflarunienszaoasuduais
61.84:+2.29 fadiiuns WuI Lﬁ'aﬁyuqmmsmaaa i
nf1anszaecady 109.30+3.31 faduns dsflannuning
nszapuRABIiny 47.50 fadiuns (Table 4)
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n3u (Table 4)
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Table 4 Average carapace width (Cw) and average body weight (Bw) of mud crab (Scylla olivacea) culture in

mangrove forest rehabilitation area (demonstration area) and abandoned shrimp ponds (presented as

mean=SD)
Carapace width (mm.) Body weight (g)
Month since
release Mangrove forest Abandoned Mangrove forest Abandoned shrimp
rehabilitation area shrimp ponds rehabilitation area ponds
0 (July 2023) 61.34+2.05° 61.84+2.29° 67.30+13.07° 68.01+13.56%
1 (August 2023) 70.94+3.25° 70.01+3.31° 87.29+17.19° 84.67+17.50°
2 (September 2023) 78.94+3.41° 78.30+3.23° 112.73+14.80° 110.72+14.43°
3 (October 2023) 89.99+3.39° 80.07+3.35° 155.89+16.57° 137.75+14.46°
4 (November 2023) 93.94+3.46° 87.06+3.41° 179.83+21.17° 143.51+15.38"
5 (December 2023) 108.63+3.86° 100.16+3.26° 253.32+54.41° 204.92+32.43°
6 (January 2024) 120.73+4.38° 101.21+3.44° 352.66+98.09° 210.18+33.95°

7 (February 2024)

123.73+4.39°

109.34+3.31°

359.30+112.16°

257.71+55.40°

Remark: Means in each row with different superscripts are indicate significant difference (p<0.05)
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Figure 2 Average daily growth of mud crab (Scylla olivacea) cultured in the mangrove forest of rehabilitation area

(demonstration area) and abandoned shrimp ponds
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Table 5 Environmental factors along with growth rate, survival rate of mud crab (Scylla olivacea) cultured in the

mangrove forest rehabilitation area (demonstration area) and abandoned shrimp ponds (presented as

mean=SD)
Parameters Mangrove forest Parameters
1. Soil chemical Temperature(°C) 20.78+1.52° 26.66+2.34°
Properties pH 7.83+0.18° 8.21+0.19
Salinity (ppt) 25.78+0.87" 29.93+0.88°
Dissolved oxygen(mg/\) 8.40+0.24° 4.51+0.29"
Temperature(°C) 29.32+1.54° 30.65+2.35°
2. Water chemical b 5
) pH 7.52+0.17 7.82+0.11
Properties
Ammonia (mg/l) 0.16+0.04° 0.57+0.07°
Nitrite (mg/L) 0.004+0.001° 0.11+0.03°
Nitrate (mg/L) 0.02+0.00" 0.13+0.06°
3. growth rate of Average growth rate
0.31 0.22
mud crab (mm./day)
4. Survival rate of )
Survival rate (%) 52.50 42.00

mud crab

Remark: Means in each row with different superscripts are indicate significant difference (p<0.05)
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