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Research synopsis

Integrated Management of Mangrove Plantations for Development of Coastal

Resources and Environment of Thailand

Integrated Management of Mangrove Plantations Tor Development of Coastal Resources and
Environment of Thailand. based on the multidisciplinary research approach. was aimed at the applications of
these 47 knowledge-based researches into the sustainable mangrove management plan. Four major research
disciplines of mangrove ecosystem were carried out namely forestry. coastal environment. fishery resources
and sociceconomic studies. The forestry studies comprised of the protocols for selection of media for seed
germination and seedling cultivation. Planting, growth and survival studies of mangrove species were ualso
investigated. Selection of suitable species in different habitats such as mudflats, abandoned shrimp ponds,
mining sites and stressed zones in waterlogged area were also focused. In addition, the atilization of mangrove
resources as vegetables, food and medicinal planis were also studied. Water/sediment chemistry and nutrient
biogeochemical fluxes in estuarine environment as related 10 mangrove plantations were also imvestigated.
Fishery studies as the assessment of mangrove plantations to the enhancement of coastal fishen were
investigated. The alternative 10 silvo-fishery and the integrated <yvalem hetween mangrove plantation and
aquaculture were also studied. The sociocconomic studies focused on the local communities and their
participation in the mangrove rehabilitation programs as eco-restoration iniliative,

From these knowledge-based researches, the holistic model of sustainable management of mangrove
plantations were proposed and 1o be implemented. Mangrove forest soil and shrimp pond sediment were the
best media for producing healthy seedlings of several mangrove species namely Bruguiers cyvlindrical. B.
gymnorrhiza, Ceriops tagal, Rhizophora mucronata. R. apiculata and Avicenmia marina, As for Sonneratia
caseolaris, S. alba and Xviocarpus granatum. shrimp pond sediment=<and and mangrove forest soil=sund
were the appropriated media. Salinity, as the major environmental factor should also be considered apant from
media types. Selection of suitable species in different hahitats revealed that R. mucronata and R. apiculata
were the best species to be planted on new mudflats. R. apiculata and A. marina were the most suitable
species for the rehabilitation of abandoned shrimp ponds. The five most suitable species for abandoned mining
area were R. apiculata, R. mucronata, A. marina, A. alba and S. alba. In waterlogged area, the sali tolerance
and over 1 meter in height secdlings were recommended. The survey of mangrove species revealed the
nutritional and medical values which could be further developed for utilization.

The research findings supported the roles of mangrove plantations in supporting coastal fertility in
the Pak Phanang Bay, Nakhon Si-Thammarat Province. In general, the svstem appeared to denitrify in excess
of fixing nitrogen and to be net heterotrphic in the wet season. In the dry season, the Pak Phanang Bay is a
net autotrophic system: In the dry season, nitrogen is the limiting nutrient in supporting phyvtoplankton growth
whereas phosphorus is limiting in the wer season. Selected heavy metals in sediment from Pak Phanang Bay
were also monitored. The results revealed the higher metal contamination in the present time compired to the

past. Mangrove plantations can improve soil properties in abandoned shrimp ponds.



Research synopsis

Mangrove plantitions in the Pak Phanang Bay have developed more than 10 years olds similar to the
natural mangrove forests. The primary production study indicated the mesotrophic status of Pak Phanang
mangrove plantutions but the eutrophic nature of Pak Phanang estuary. Nanophytoplankion is the major
contribution to the productivity. The composition of macrobenthos in Pak Phanang mangrove forests and in
the estuary reflected those of the disturbed forests, The results revealed low dissolved oxygen concentrations
in vertain arcas due 1o human activities and the dense tree canopy in the mangrove plantations. These hypoxia
conditions are not switable habitats for benthos. The Jow diversity of fishes recorded in the mangrove
plantations in Pak Phanang Bay. Larpe camivorous fishes dominated the area. The ratio of camivorous fishes
in the higher trophic levels increased with the mangrove plantation age. The fishery biology of sclected target
species, mud crabs and grapsid crabs, as related o0 the mangrove forests, showed the declining population due
1o fishing pressures. Fishery repulation during the spawning period and nursery area should be considered.
Multispecies mangrove plantations should be encourage due to the enhancement of fishery recovery.
Biological productions in the salvo-fishery plan in iruditional shrimp ponds proved cost effeclive and sustained
in term of  self -sufficiency economy. Population abundance of planktonic shrimps Acetes sibogae sibogae
wis Closely related o the mangrove lorest conditions. Effective fishing gears posed as important risks to the
declining populations.

Most local villagers along the coasthine of Thailand are fully awared and willing to participate in the
mangrove conservation and restoration programs. Degrees of awareness and panticipations were related to the
local occupations and the size of the remaining mangrove forests in the arca. Most local villagers also
expressed their wishes in mangrove restoration expanding the mangrove and fishery fertility. It is evidenced
that mangrove degradations had threatened the community well-being and quality of life.

Apart from the applications of the knowledge-based rescarches into the integrated mangrove
management plan, human resources had significamt impact on the success of the program. The integrated
mangrove management plan sugpested the community-based management and the participation of all
stakcholders, such as community, private sectors, govemmental and non-govemment plan should bring
community awareness as well as conperative movement from one generation to another. Another key factor 1o
achieve sustainable mangrove management is the evaluation of the success of the mangrove management
program. Water yuality, coastal fentility, assessment of fishery resources, the food web complexity as well as
the well-being and quality of life in local communities were propesed as the indices of sustainable mangrove

minagement.
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Research Background on Integrated Management of Mangrove Plantations

for Development of Coastal Resources and Environments of Thailand

alin anwIui Sanit Aksomkoac
iﬁgjﬁ‘l’ﬂﬁ Uanmiang Nittharatana Paphavasit

Abstract

Mangrove forest in Thailand is one of the most important coastal ecosyslems along the coastal
shores with muddy or sandy bottoms covered by ndal fluxes. Mangroves also provide many economiv and
environmentzl benefits. Firewood. charcoal and logs are useful timber products derived trom mungrove
forests. Mangroves provide habitats and nursery ground for many commercially important aquatic species as
well as medicines. In addition. mangroves provide many other functions such as coastal stabilization, crosion
prevention, biological filtering and serve as a <ink for various pollutants. Unfortunately. over-exploitation and
destruction of mangroves due to human activities have caused heavy damage 1o the mangrove ecosystem along
Thailand’s coastlines. Several areas of the mangroves of the country have bheen convenied 10 shrimp ponds, tin
mines and other types of land-uses which could not sustained production and neceded 1o be rehabititated.
Mangrove planting, therefore, is the main activity 1 develop these abundoned arcas. Other activities
particularly the integrated management of mangrove plantation and aquaculure. mangrove rehabilitation for
increasing fishery productivity, mangrove rehabilitation in relation to socio-econemic of coastal community
also need o be improved. The success of these new management activities for mangroves should be based on
a precautionary approach using the best available information. Knowledge obtained from this investigation
will be contributed immensely 1o the poal of sustainability through the rehabilitation, management and
conservation of mangroves. It is also for the development of coastal resources and environment in Thailand.
Details of the study are discussed in this report.

Key words: Management/Mangrove plantation/Coastal resources/Environment
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Growth and Survival Rates of Some Mangrove Species in Different Media at the

Mangrove Forest Research Center Nursery, Amphoe Muang, Changwat Ranong.

a7 e Chatree Faichit
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andall wWieiag Ladawun Puangchit
Abstract

Growth and survival rates of some mangrove species in different media were cammied out at the
Mangrove Forest Research Center Nursery, Muang District, Ranong Province. The main objective of this
study is o investigate the growth and survival rates of 7 important mangrove seedling species including
Bruguierz c¢yvlindrica, B. gymnorhiza, Ceriops tagal, Rhizophora mucronata. R.  apicalata, Avicennia
marina and Xylocarpus granatum in different media types. Five media types including mangrove forest
soil+sand (1:1), mangrove forest soil, shrimp pond sediment+sand (1:1). shrimp pond sediment and pure
sand. The total height (ground level 10 the top), diameter at the root collar, number of nodes and survival
rates of seedling of each species were measured every month (1-6 months after planting). The total biomass
was collected at the last month (6 months old seedlings). According to the analysis of growth and survival
rates of each species growing in different media, the results revealed that the most suitable media for B.
<ylindrica was the mangrove forest soil followed by mangrove forest soil+sand, shrimp pond sediment, shrimp
pond sediment+sand and pure sand, respectively. B. gymnorrhiza showed the best growth in mangrove forest
soil followed by mangrove forest soil+sand, shrimp pond sediment, shrimp pond sediment+sand and pure
sand. respectively. Seedlings of C. tagal grew well in mangrove forest soil followed by shrimp pond sediment,
shrimp pond sediment+sand. mangrove forest soil+sand and pure sand. respectively. The best media for R.
mucronata were mangrove forest soil and mangrove forest soil+sand followed by shrimp pend sediment+
sand, shrimp pond sediment and pure sand, respectively while R. apiculata grew best in shrimp pondsediment
followed by mangrove forest soil, mangrove forest soil+sand, shrimp pond sediment+sand and pure sand.
respectively.  The species of A. marina performed best in mangrove forest soil and shrimp pond sediment
followed by shrimp pond sediment+sand, mangrove forest soil+sand and pure sand, respectively. Shrimp pond
sediment ¥sand was the best metia for X. granatum followed by mangrove forest soil. mangrove forest
soil +sand, shrimp pond sediment and pure sand, respectively.

Key words: Growht/Survival rate/Media/Mangroves
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Smil wexture
Sand (%) 77 as 69 31 97
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Textural class Sandy loam Clay loam Sandy loam Clay loam Sand
pH 5.9 6.4 7.4 7.7 7.4
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P (ppm) 25 23 390 500 10
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(\Bu)  Auiau ~nme fuau fuvar-nne Auuamh LR
1 1783142 19.0313 86 15844379 1"3734 153014357
2 2634358 26.881% 91 22593826 251943 .56 20.3538.36
enugRIMNRIa3s 3 %0541 26oxteel  2295E40  sedsst 2047h33
(vu.) 4 3347341 33.0536.61 3283k 40 308513551 hETad fe ncit 3
s edxz 09 3551300 25ate g8 33823573 45194
6 37563054 38.901 80 32.301R 46 307404 258338
o )

PrTRKATIR 16 0438 51 001371 l16.533% 28 19.501 84 112-dps:

WuMase (10,46 ABu)

0.12530.03 0.1213D.03 0154004 6.13330.03 01153003

[3¥)

-
A CIED 3 0.135t0.04 0.1393D.04 0.1603D.03 0.1433D.04 01233003
(3zAURBTIN) 4 0.18 .04 0.215340.04 0.16630.02 0.18930.04 0.1603D.04
(B 5 0.3 tom 0.2653D.04 0.21640.03 0.2303p.04 0.21030.04
6 0.3644D .05 0.38330.06 0.29330.04 0.35330.06 02651006
AnRaNuRTINR
r - 26 0.23930.06 0.26230.06 0.141d0.07 0.22130.06 0.1533.07
IRRD (Y75 WAdU)
1 1943n.23 1.5040.30 1.8840 323 1.853037 1.8030.41
3 33105 3.20dp.73 31.024p .43 21538 292474
) . g 3 3323050 3203073 3.0610 61 3.253p 31 29484
FNURDRAY (BD)
4 6013050 6.064D.73 ssxh 05 4523051 1961084
5 6.2710.81 6.381.02 6143068 6.171.96 5391 .05
6 675056 7.0630.91 6423099 6.804.17 ssghor
AU
. 4 e a 1-6 4813057 sieb 03 4.54%0.95 195h.17 375416
BVAIAAG (VB/6 1Aau)
AT MR
o . - 6 37.5035.36 51.75h.89 42431 03 20943 05 LB R ki
280 (N./AY/6 WD)
l 100 100 100 100 MK
2 9% 100 100 100 160
ARTM1IIERME . 98 100 100 100 100
(%) L 4 9% 100 100 100 98
. 5 98 100 T 100 98
6 9% 100 100 98 9%
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i ANUP m‘nmﬁuqumm n'nmﬁ'mgu vda muti'uqua'ww wahmwRINm
#u Vavuaads gl sy iy vaindy wuniaie
1 38.90° 20.43° 0.282" 7.06" 516" 51.75"
(Fuaw) (AuLAU-NE) (Away) (AuLay) (Auau) (fuiaw)
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(fau)  AulauenT futau fniafiensw fivuarh "y
I 12,5248 54 1205864 13.65.1 12794378 1021381
2 25424575 24511503 24.6335.94 21644829 17.3717.58
AnugaMuALadY 3 2%.5040.00 28931379 29.2440.49 29714358 21.40h056
(ZN.) 4 30.3835.40 31833002 3R.218.00 31193574 2250170
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WuaaAE 1-6 2017440 20553869 20291 81 2174270 2397h167
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1aefiS Bonferroni’s test

# AN anle AR Jutip amuANRuIL  InaEin Wi
fuft anuniaiy ity anulaady @iy Sawniu numady
1 33.95° 0.478° 0.222° 6.52° 1.64° 125.05°
(duvann) (Auau- "I} (Fuiau) {Audarin (HUAN M) (fuau)
2 33.63 0.473 0.213 6.36" 4.14 124.96
(Futausnyw)  (Autadeniiy)  (@uiadeennm (Auauenin) (@ubadeensi) tduvai)
3 32.63° 0.444" 0.207" 8.25 110" 111.94
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(Mmiw) (n9) (e ) (M) (mig) {(msm)
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12) 59900nAa Auiau+NTIY (6.36 $2) Autiafeennu (6.25 §8) e (6.07 1a) Fwrdnanlid
ennuaneRiY dnmneiidniaofiae (4.60 42) Fwandunniaamziiiu 1 dmiuenuiamuma
N Lﬁaﬁﬂﬂﬁmnzﬁmwuuth\l‘swﬂs'mg’hﬁmmuanshqﬁ'u iflahmsiSeudisusiaivyasany
| wanpmasdinuse Unngi duaunneidunniian (4.64 32) sasannda Autiafesnne (4.14 29)
duiiafy (4.10 9) Auiau (3.98 78) Feendanamliianuuand ety dnmesiiswasiign (3.10 4a)
Lifianuuandnnnauiatanne funiafs uaziuiau
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Unngidienauuandniy idevnmsuBoudisusiaideunatimwnuiavue Usingit &uiau(125.05
n./#U) se980NAe Auvafy (124.96 noew) Hddandnlifienuuandeiy fuauenne (111.94
n./6u) Auvadi+nne (98.54 n./du) uazneianianiige (37.33 n./éu) FeddananasiaTuuaneg
AU ussuaAnsNINAvauLazAuiafEndae
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Autan (0.449 w.) Hadwiana i laiila nuendiy duns wildwianiga (0.425 v lifanauend
miduLa ﬂmi’lmnmﬁuqummu e swlmriumaasn dmblriensdenanlsdsn Usingn. laiii
admand i lanild naanissemannlunnfon @i dniafalidnnilga (0.342 ) sewanie au
U330 (0,340 T0.) @ULau M0 (0.339 W) FUAU (0.329 wn.) wasmwildnianiige (0.308
. ) 913A W

A nndlaussanuRegunsinouis  samsinuiaudianasinaimaudnlundasdey
(1 -6 @aw) dnnhinanednmsaiamuden ) dleed Lo sty dlondling 6 weu 1Wiemed
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2 3334090 3.8041.32 4154088 447in72 4.0010.82
$nnudandy 3 53330 .82 6.104.29 5.621.06 6.061D.83 45027
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Sonneratia caseolaris Engler WA IUNY Sonneratia alba Smith.
Effects of Salinity on Survival and Growth Rates of Sonneratia caseolaris Engler

and Sonneratia alba Smith Seedling

#1990 Jszdimusio Siriwan Jirawattanapun

wani v‘e‘muua'lwgari Pipat Palanaponpaiboon

afin anwsui Sanit Aksomkoae
Abstract

Effects of salinity on seedling survival and growth rates of Sonncratia cascofaris and Sonneratia alba
were studied by using different salinity regimes. The seedlings of both species from the seeds of mature fruits
were planted in pot filled with sandy in the different salinities of ¢ 3 5 7 10 12 15 20 25 30 and
35 psu and placed in a greenhouse at the Department of Botany. Fuculty of Science. Chulalongkom
University for 6 months. The results revealed that the seeds of two species germinated in different water
salinities showed insignificant in regarding to percentage of germination. The range of percentage germination
in 8. caseolaris was 72-869% while the range of percentage permination in S. afha was 47-69 9. Survival
rates of S. caseolaris seedlings decreased with increased water salinity and all seedlings died at salinity of 20,
25, 30 and 35 psu. The survival rates of S. alba seedling decreased with decreased water salinity and all
seedlings died at salinity of O psu. In S. caseolaris, the growth including 10tal heights, dry weight and relative
growth rates decreased with increased water salinity while the salinity of 10-20 psu was found to be optimal
for growth of S. alba . The number of stomata of both Sonneratiz species were different with different water
salinities. Sodium and chloride increased with increasing water salinity of both species with heightest content
in leaves. In conclusion the water salinities showed the effects on seedling survival and growth rates of
S. cascolaris and S. alba except seed germination.

Key words: Salinity /Growth/Survival rates/Sonneratia spp.
unAata

Sndwarasanuidnranidadannmsseamouazmasigdviagemnd lidw  (Somneratia
caseolarlis) UALfWUNY (Sonneratia alhz) leAnmviminudavasauiinlanlunszanlastdnnoduisg
ﬂgt: uastmzluhflenaifassdusafufia 0 3 5 7 10 12 15 20 25 30 ua: 35 psu UAHWIE
Tnihde Wunm 6 deu o Gaunesss melrmgnemans aasinmmand yWnamnsamingdy
wrhmdaranibifiuadansensedlifs 2 stielunnszduaminduatiiiodidy lntsiudil
tlja'fl.%uﬁm'sqanag'lurhq 72-86% dwduwuiinlefiiudnmsanagludie 47-69% Ll 2 siiafmnzlu
hdnuaziwnzluhisliuanmmassaniiauiudadanmssanms nrihdyelisanmsiaameanas
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Warmudadindu uazfanuneundilseduanudin 20 25 30 uaz35 psu vmuvue lurazidumy
fisanmssaaapanauilannmananas lnmamziaminds 0 pw dundnzaievee dumsivsapivle
da iwinuds A wazdanmsesguiuledning lududwasauilasmudAusanivisty Tuaned
sumidimsiigiviannigeluhssduennduivnzay 10-20 pu  wimasindulaszansuia
ssduanuismanhgmasdnhsdul  Wanisudisudnsaememsmmwwuhiiinouhnludeiuida
ATdNAIA mliamuazdumunsasauladauuazaaalianisassiiefiviinaiisdudlarnndui
Funaziimsazanlulunnitgn ninnsdnwediiuasdifivhanudursnhiivada masigivla dan
myseamgpaandIlan 2 wiia usszhilinasadasimsaan

Aman: anmAn/maviandula/dasiniviaanto/dm-dumwu
A

auazdunuiuinnuaunduniliimuhitinunsaeaatann  dnuidimnsiiGeia:
Ugniumaun wdanufitnduilhizammnadaniisnswadansads madgiulauaznisagannas
dundlithnsaunssasunaialunsgnividauissnn Tapawiziat 2 sieidddnaglunduliiin
w38 Pioneer species (@M Bnwsuda, 2542) Aanguuasiaiimnsozynidnuansiguiulaaiausiy
dummilasnmnsoiulddaludmavienimiviawiwdiuunss dulunimuioh 2 sietuasly
vinasumndniurinaiinswizunlanaihisiunedaniituadansmsnacnsiguainslith
noawnn liiaadulsdsmeduanudronh mstuamanimaa we=Uinnuas lasawislsdon
FuAMIAImaND (water salinity) uaz anadsoanitludy (ol water salinity) uiladndragylums
Wigrdula  msseamsuaznsuGIIen EivatrasREth ey MildlssnnAome 2 riladuanse
winuaznuaglaluhitimmndumanihlduandreiu Tasnamsdnwzas Santisuk et. al. (1985) wuih
Tuamwsssumnii zim“ (Sonneratia caseolaris ) ta%mﬁulutf15nua=1i'1niau d3d Wy (Sonncratia alba )
wigdulwindn waasbivivhanudssanhilvasaminszndmasians 2 wiie vannifdmdai
Ardhiuglifeuiwululmnomunaidmiaaunsansu filnmsdnemadgivud daied uazany
(2545) wuhamnsetunasiguiulaldluiuiduauenlmi aeeadleu aidiae vaumsseanu
Wsrliadnuaidanmiseemednnnisiaraiannnniadomeiuemnuduranhluninuinged
19-21 pw asvnauls weuwd (2538) wuimiughithmeeulniesiuagludnsazraimsusas
(zonation) EINAMWAIRLANTBNIMzIAUAzATINAATUDAIRLA msUgnmaunyluanwiuiie 13
finsantldowmani lumsannediiiifaqussadiiadnmuarasmunduraniliinarasanmssasms
waznsigdularadmuacdiuny  dwaenausigdulodudunds Reilidaliunlefsdadomadu
awdniifinadamaniguasmesaammmandbiinh 2 wiie Wadudayaduguisunsmihly
vszgndliisntszanimwlumsignuazfuanmhmoay
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1. #waitldlunmases

HAUAZBYINE N (Sonneratia caseolaris) MAMBDEUATRMSI @R 1 dumsdamsthmmay
ﬂ1w'§ua=ﬁuﬁﬁmf1 s.0910 Teswaunesiivuazindudauiius daplil 1 wsufuasduwy (Sonneratia
alba) Inguddnmmenannandainsauy .5uny Tanaunaziidnuuzuainduiawmenlaenen viagm
J890BNMAMABNIINNG Ga3Uf 2 mwddy
2. WiBNAuAlUNINAdEY

AIEONKAITANDUIG 15x15x10 cm” ussgnmethuiaguan Nalunssuzwanadinyug 40x60x40
em’, $nnu 6 nszedenszuzusIRhAeE Thiiissduanuganhvihduszdunselunszmg
daguita ihlunsluGauneass meinwgnemand anzinmmaad pnaansahmingds TeuSau
nAsBNNMILULHUBATANTAK A 98%
3. mulgndmuazdiuny

neauAdmUazE WY AEnwEe @sUil 3 ddalignlunszmawaadnnng 15x15x10
cm®. WU 50 waadanszon Tasldnnuduiaauan fanifl 3 nwhnscmamaadneadlunszus
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1.3 mywiguivln mauedguauTameduanugs (Uil 9) wasnhminuis (U7 10) wuh 28
dwilunhiisiumuarnfuanhiasasiissuandaiy 95 % 2 FANIIMAARY AaRemadiv



¥ e - "
54 ranmyamthywaneyoeugE e TREM N
sasAnABaNE IRl msavaalisinalm

2ot 0 psu leslugainziiAsiinseig@dulamedueneg hwinuiikazdanmasigidula

hd

Sunnsgegeda 31.25 wu. 3.158 g 47.94 mg/g/d @wddy uaslugeinshiedoutsaninduiing
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AN /| Vi edour
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3. anuAssanhfinadamsiinuulsdlassunasmaazanzaunda

TINHAMINAGR (MTWF 3 4 14) Wud Smuazdiununs 2 manasas Aunzluiahieuanh
Walimsazanvadludsalossunazaas lsmistuauluunadonanasmuarndniintu  iesniin
newuiiedgluimea mﬁﬁ'ﬁu‘%nmﬂnqzlﬂﬁjmﬂ'luoi'uﬁﬂmﬂm‘imawaq permeable membrane UWAYA
feeWlvunsdouriufissIilndveiiivsnasnnniviuludn  Ussnauduizinfiudastiud bidhiy
ammnmé'aumnuamﬁ'a%’nmauqa wnzdlmbhmouaniinandaRistuiinam¥iia osmotic potential
fimanay BemmilsiifwaansoilddauSudn osmotic potential meludulidnie osmotic potential
muuan TavfnezazanlSinnledonuazaaalsdiiindu (Clough, 1984; Downton, 1982; Suarez et al.,
1998) (HanaA osmotic potential maludu wwuham Hmsazaulmdsuuacaaalsdinii Nnddy
nuarly mwddy dusuwy insscanlndouwazaaalsdiniy nnsn sduuasly adrdy s
ldhdmuasdhunuiimsazslmdouuazaaalsdluluinn usiuaudaiuniinaaassss Joshi et al.
1956 dwaziimsazauinda TaswuinduTodouuaraaalsdi sem uaz pneumatophore bark wazluun
Joshi et. al. (1975) uamsbiiituiluuaiseiu ssiiinn Todsuuaseasladazanay Tunnsdnsuly
uamﬁuuuazﬂaaﬂa?awgnﬁané’uﬁuriauﬁ'lua:s"n Tusvrunsnaadluidvsunumslumsnuindanas
#Y¥ (Munns et al., 1986) uazdlunalnvilslunisidnnda (Tomlinson, 1986) AuiuImuT TRy
azmunda l3iluiiaszidnaanlaonisiieaslusall

4. amudnzasthilinasamaFudmmeima

11nm-iﬁnm’luﬂnﬁmua:a"mwuwuiﬁm‘mﬁum multipal epidermis zavdwy § 3 #u uaz
duwull 2 fulunnszduamudnlifenuunnseiumesdd weituduraslasadamelniy Tums
winduusn sl multipal epidermis 1A multipal epidennisfuzv'nmi'ﬁthuQmivmazu‘i'ﬁ‘lq uazimingas
aasmauanndeluh fpufiithgriadndsnd dumsuiudliansamugusduamnduiuannds
uuufinfiuliilitthlu (exclusion)(iinule Aungs, 2532) é’qﬁuﬁmyLﬁmlaﬁmﬁqﬁw:ﬁimwfnwaq
multipal epidermisanndueny wWudmmmwuilunnTnimediaudunas multipal epidermis IEIRANBUH
mmtﬁuifunmmﬁa'luﬁ'lﬁsmn‘ityag:geiu(Lﬁ:m'h ANNGA, 2529) uAVINMINARBINUIEIIINTUNDY
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multipal cpidennis'l:.iﬁﬁ'nuuﬂnohqr'\'u'lmwia:mwm.ﬁuﬁqihwuuaza'mwu midlasnnniigtsiimng
(@n

Pnmsdnnwuhaduasiidnees sele Wuwuu dictyostele Aadi phicem agiasmuubnuazdly
283 xylem M7 phloem FelFlunmsdudsiamsifiatumadnluges xylem  idlumstanyszansnmly
msdndmarmsluddueis pasdrnuliad Buhudioatuliuaniil included phloemiin  (ileala
Aungd. 2529) dauduiazfianuuanduiananudrsaniudnniinsinelasda  section
Wisuiinuludiuens sele wuiifienuuanduiu Ndsillasunyneinmiasmitivdsuiaiy
vasdvirlvlinuanuuendees sele Tunnszduanuau

Turziimsuusuuudsndudamuudy Teoiluesfuiy Sdnwazaanh wedfduuaniians
wan cutin 21vat) fhnlu (stomat) Wieduis 2§ wanduhnluwuy sunken siomata)lasnnmsdn
wuhdmazdisnnualumeduuu AdasiaDinanhiduan  (Abaial)  FaaeadasfumsAnmzas
Uszing Tnsgadiu (2532) wuihmaduuuionimeduaadudu ud anSouisuludazannda
apsdmRzAUTIiaNEY 0 pausziinuhnluduidaiud 1 uniige whiu 220 sassaniad

L d
ANMAN 2 UBz15 pau UAzEIFATN

aTAN 12 psu eeiinuthnludenud 1w ohdu 115 Tusasiay
fisnouhinduanludaiui 1w onfige Aauda 3 6 uas 7 psu Tasiidmmnbnludadiui 1 u.?
Oifu124 125 uar 127 uazégeianuiin 5 psu seldnutnludeduil 1 s lvidu 75
suwuinuhidnnuheludnunananhduan  wasuendiuluudasanuduranhmsduiudad
AIEN 10 pa wiunbeludaiuil 1 wsfinnfigerahnluduaussdmuuniy 57.29 uas
75.39 adRY WarsAARAIINAN 12 psu fuambhnluduaedaiud 1 an ohdu 51.59 danhnly

» H | |
AUULEIFATIANINAN 25 psu U 27.38

- = - o ¥ . ol var o
M0 3 Wisuisumsazanvaslmduulossulunn s wazlurssdimilalaiuanandy

panitszdudeiu
e USwulmdnn (mol/1)
(pwn) 510 deu Tu TS
0 017 Tuod v 0.35 ool 3.09 Touo?
3 u.32 Foox 015 tom 0.28 034 251 033
3 0.1x Fu.on 0.36 Tun2 0.28 fo.02 1xs 004
- 0,29 oo 0.1x 0.0 v.22 Tu2R amtols
o 0.44 Fou 0.27 100) 0.55 Xo.o4 4x9t01s
2 041 Fod 0,25 Fo.11 0.74 To.07 495 10.24

1% 045 Foo1 0.29 Fuu1 0.5v ool 495 Fo.2




mﬁ'lmvmm]unumuuuuuﬂuummﬁamn‘iumi’nmm
upsdaadanuTudmsiavanlisimal

P = s v . o v we
a4 Wisufinumsazsmaliuasdenlasaulunn sdu uazlursssmilialdiuamndy

panihszeuiaiy
AN Yinaluuaades (mol/1)
(psu) 0 MAY v Wndax10™

0 0.30 + 0.07 0.30 £ 0.05 0.72 + 0.02 0.00 = 0.37
3 0.24 £ 0.06 0.21 0.0 0.63 = 0.16 0.50 = 0.02
5 0.21 £ 0.00 0.22 £ 0.03 0.41 £ 0.03 0.75 + 0.03
7 0.17 £ 0.01 0.21 = 0.09 0.31 = 0.02 5.26=-599
10 0.20 £ 0.07 0.32 £ 0.04 0.41 £ 0.03 1.29 = 0.01
12 0.26 = 0.03 0.25 £ 0.02 0.4 = 0.04 1.01 = 0.03
15 0.20 £ 0.05 0.34 + 0.0 0.35 + 0.07 1 410,18

J = » » a J war cf
mad 5 Wisuidirumsazanssinaslsdlasaulusin didu uasluvasdialdSuauds

vashs:dudniu
ANMIAN USinanaalsd (mol/1)

(psu) i deu Tu unduxio™
0 0.07 £ 0.0l 0.07 + 0.01 0.07 + 0.03 -0.23 = 0.03
3 0.33 2020 0.33 = 0.20 0.53 = 0.52 2702 0.78
5 0.37 £ 0.01 0.34 = 0.08 0.46 = 0.24 2772017
7 0.37£0.17 0.32£0.16 0.35 £ 0.09 3394032
10 0.25+0.12 0.25 £ 0.12 0.3220.13 3.312 0.40
12 0.24£0.25 0.22 £0.22 0.29 + (.31 4,86+ 0.25
15 0.07 £ 0.06 0.07 + 0.05 0.08 £ 0.05 6.7 2020

o - - . . o v o
MTNh 6 Wisufisumsazawvasindonlosaulunn s uacluresdmiiawizdinhia
fauldsuanuAnszduseiy

ANILAN USnmladen (mol/1)

{(psu) N d1eiu v vudux10*

0 -0 0.90 + 0.07 0.542 0,07 3.09  0.07
3 0.15 £ 005 0.81 £ 0.0 0.64 2 0.03 2.81£0.33
5 ) T o19:000 0.61 : 0.00 0.76 = 0.00 3.8% 5 0,04
7 0.13:0.16 0.72 + 0.00 0.71 £0.03 402015
10 0.33 £ 0.04 0.86  0.12 . 0792021 4892015
12 0.28 £ 0.03 1.26 £ 0.03 1.07 £0.00 495 :0.24

15 0.14 £ 0.01 1.05£0.16 0.76 £ 0.03 495 +0.24
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- - '3 J :’
MmNl 7 Whsudiisumsazaneailduamdanlasaulunn ddu warluzasiyiianzdanhia
Aaulasuanuduszaumaiy

AN winaluuaaiBon (mols1)
{psu) TN A 1u vufuxi0
0 031 +0.04 0.71 £0.03 0.63 + 0.08 0.00 +0.37
3 0.27 £ 0,09 0.63 £ 0.06 0.57 = 0.03 0.50 £ 0.02
5 0.22 + 0.00 0.48 £ 0.00 0.67 +0.00 0.75 + 0.03
7 0.37 £ 0.29 0.57 £ 0.05 0.42 £ 0.02 5.26 £ 5.99
10 021 £ 0.06 0.50 £ 0.07 047013 129 + 0.01
12 0.34 £ 0.04 0.56 + 0.01 0.45 + 0.04 1.01 £ 0.03
15 0.24 £ 0.02 0.61 £ 0.09 0.30 £ 0,01 1.41£0.18

ol o . - H
INA 8 wWisuifsumsazauansnaalidloaaulunn deu warlugasdmiliaonzdaiia
neulasuanuAuszduaniY

ATILAN Yhnaeanlsd (mols1)

(psu) I fey v Wndux1o™
0 0.11 2001 0.27 + 0.02 0.41£0.05 -0.23 £ 0.03
3 0.40 £ 0.13 0.23 + 0.00 0.52 2 0.02 2.70 £0.78
5 0.21 £ 0.00 0.17 + 0.00 0.72 + 0.00 2772017
7 0.58 + 0.45 0.22 £ 0.00 0.76 + 0.02 339032
10 0.28 £ 0.01 0.30 £ 0.03 0.70 0.13 3.31£0.40
12 0.36 + 0.04 0.33 £ 0.01 0.71 +0.04 4.86+ 025
15 0.46 £ 0.46 0.33 £ 0.05 0.67 0.0l 6.27 4020

J -y -l - « ') J ar
M5 9 WSsufisumsszansadlmdenlaaaulunn érey uazluvasdwuwuilalasuanu@u

vanhszduseiy
ANMAN USiuniluden (molsl)

(psu) 70 A Tu Anfux10®
3 0.29 = 0.01 0.74 £ 0.04 0.32 +0.01 2.81+£033
5 0.12 £ 9.00 0.31 2 0.02 0.31 £ 0.04 3.88+0.04
7 0.55 +0.00 1.08 £ 0.00 0.66 + 0.00 4.02+0.15
10 0.14 £ 0.03 0.69 £ 0.01 0.40 + 0.03 4.89+0.15
12 0.25 +0.01 0.33 = 0.03 0.83 + 0.08 495024
15 0.31000 0.73 £ 0.00 0.72 £ 0,00 495024
20 0.18 = 0.00 0.81 2 0.05 0.91£0.12 6.47 £ 0.54
5 0.46=0.12 0.83 = 0.07 1.05 £ 0.01 6.75 £0.32
0 0.36 £ 0.01 114 £ 0.03 0.94 £ 0.03 489+0.15

35 0.29=003 0.72=013 1.41 £0.33 6.16+0.71
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-t . . o
asNA 10 WSsuidsumsazanzasluunaidonloanulusin 410y uaslusasdnuwuiiiald

SuanuAnzanisEaumany

AN USunaldunai@ne (mol/1)

(psu) N dviu v unfux10™
3 0.43 £ 0.01 0.65 + 0,03 0.19 £ 0.01 0.50 + 0.02
5 0.30 + 0.01 0.73 2 0.04 0.46 = 0.01 0.75 £ 0.03
7 033 +0.00 0.63 £ 0.00 0.39 = 0.00 5.26 £ 5.99
10 0.17 £ 0.04 0.61 £ 0.01 0.31 £ 0.03 129 £ 0.01
12 0.37 £ 0.02 0.59 + 0.06 0.39 £ 0.04 1.01 +0.03
15 0.37 000 0.65 = 0.00 0.43 £ 0.00 1412 0.18
20 0.22 = 0.00 0.72 £ 0.05 0.43 + 0.05 1.80 £ 0.71
25 0.54 +0.14 0.49 = 0.04 0.72 + 0.01 2.51 £ 0.08
30 0.42 + 0.01 0.45 £ 0.0l 0.55 + 0,01 261007
35 0.34:0.03 0.42 : 0.08 0.52£0.12 3.790.29

J i . » - J War
MTHA 11 Wisuhsumsazasasaaalsalasaulunn Sdu wazlvzasdwwudialédsuanuay

wanhisfuaiy
ANanAN YSunuasalsd (molsl)
(psu) n iy Tu vindux10™

3 0374001 143 2 0.07 0.40 + 0.02 2.70+0.78
5 0.28 £ 0.01 1.02 £ 0.06 0.49 £ 0.07 2.77£0.17
7 0.53 £ 0.00 2,01 £0.00 0.45+0.00 339032
10 0.30 + 0.08 0.82 £ 0.02 0.57 £ 0.05 331+ 040
12 0.22 £ 0,01 0.69 £ 0.07 0.84 = 0.09 4,86+ 0,25
15 0.27 £0.00 0.62 £ 0.00 0.69 £ 0.00 6.27 £ 0.20
20 0.15 £ 0.00 0.60  0.04 1.09 £ 0.14 594+0.10
25 0.72£0.19 124 £0.11 10.1 £ 0.02 6.82+0.18
10 0.47 £ 0.01 1.62 £ 0.04 1.05 £ 0.03 7.85+0.14
15 0.38 £ 0.04 097 £0.19 1.23 £0.29 4.99+0.06

-
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MInd 12 WBsufisumsasansadlodonlosaulusin H18u uasluzasdinuny Wamnzdimirie
nauldsuAnuduszaudnu

ATNAN Whannlméen (moisi)

(psu) TN fdu v WuRux10"
3 0.86 0,11 1.77 £ 0.16 0.26 £ 0.04 2.81£0.33
5 0.87 +0.21 2.34 + 0.0 0.27 £ 0.05 3.88 £ 0.04
7 0.99 + 0.06 237£0.35 0.48 + 0.05 4.02£0.15
10 1.2420.23 2.55£0.15 0.440.04 489+0.15
12 0.35 003 3.24 + 0.87 0.48 £ 0.27 495024
15 1.09 £ 0.04 2.66 + 0.02 0.65 £ 0.02 4954024
20 4.25 + 5.08 13.30 2 17.44 0.75 = 0.04 6.47 £ 0.54
25 1.45 £ 0.04 2.96 x 0.06 0.76 £ 0.80 6.75 £ 0.32
30 0.54 £ 0.03 3.32:0.16 0.50 = 0.31 489+ 0.15
35 0.53 £ 0.03 2.69  0.07 0.64  0.46 6.16 £ 0.71

o - = . W ° o v a
MmN 13 WRsufsumsazanvaalduaad@ay laaaulusin ddu wazlusasduwy Wawizainnia
AauldTuANNANISEAUANAY

ATNLAY UTinmuhluasidisn (mol/1)
(psu) TIn deu Tu vndux10™®
3 0.25+0.03 0.52 £ 005 0.23 £ (.03 0.50 £ 0.02
s 0.20+ 0.05 0.39  0.01 0.24 + 0.04 0.75 £ 0.03
7 0.20 £ 0.01 0.40 £ 0.04 0.28 £ 0.03 526+ 599
10 0.37 £ 0.07 0.43 £ 0.03 0.35 £ 0.03 1.29 £ 0.01
12 0.51 =0.04 0.55 £ 0.15 0.21+0.12 1.01 £ 0.03
15 0.27 £ 0.01 0.67 £ 0.00 0.23 2 0.01 1.41£0.18
20 094117 3362141 0.33 £ 0.02 1.80+0.71
25 0432001 0.75 £ 0,02 0.27 £ 0.28 2.51 2 0.08
30 0.32 2 0.02 0.49 2 0.02 0.22+0.14 2.61 +0.07

Kb 031 002 0.45 + 0.0l 0.15x0.1] 3.79+0.29
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MTNA 14 Wisudsumsasanzanaalsalasaulusin deu uarluvasdnuwu
Wamnzdamidesauldsuanaunfinseausianu

ANULAN Uinuaaslse (mol/1)
(psu) 0 CAAY lu Thidux10™
3 0.14 £ 0.02 041 £0.04 027+ 0.04 270078
5 0.31£0.07 0.8 £0.03 (.43 £ 0.08 277017
7 0.28 +0.02 0.06 = 0.01 (178 £ 0.05 339 0.32
10 0.34 0,06 1.26 £ 0.0K 032037 3.31£0.40
12 038 £0.03 1.61 043 0.54 £ 0.30 486z 0.25
15 0.37£0.01 0.75 + 0.00 0.52 0,01 627020
20 1.58 + 1.96 5294 6.93 0.84 = 0.04 594010
25 0.65 +0.02 0 074 £0.78 6.822 018
30 0.71 = 0.04 1.59 + D08 0.62 203K 7.852 0.14
35 0.79 + .4 0.2% = 0.0 0.77 £ 0.55 4.99= (106
arluazdaiduauus

wazasRTIANATdadaIMssaams wasmsigdulauasdunddwuarduwuaziléih e
Wmenhlifinadamstansasiryuaziumumeada wairruduaani 12 puduwuddanmangsi
gndo 69% luvniriiamAnranh 0-3 uax 25 psu HBANINITANGIGARE 47-48% dmiudwaziidas
m3saemenniigafiendy 0 waz 7 pwu uszaziidanmysaamaoaassmuenudanhiisiuue:
sundnzmmuaiianuAnaah 20-35 psu duduwumuhaundiivgnlumanudy 20-30 pauszd
Sanmaseamegedn luunsinnumdvsanifdids 0-7 psu sxfidanmisesmudhlaoawzil anuida
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Some Cultural Techniques for Plantation of Sonneratia caseolaris

at Songkhla Lake
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Abstract

The experiment was carried out 10 investigate the germination rates and seedling growth of
Sonneratia caseolans when applving with various levels of walter salinity. The seeds were germinated in the
pots containing soil with water application every few days and then placed in a greenhouse. The result shows
that seeds of S. casedaris perminated and grew well in fresh or brackish water with the salinity lower than 20
psu. At the salinity of 30 psu. however all scedlings were dead at two months after planting. When two year
old weedlings were tested for salinity tolerance by planting roots under the saline water of 0, 5, 10, 20 and
30 psu. they were found close w0 be dead in the salinity of 20 psu a1 50 day<. However, when the salinity
was changed to freshwater at the beginning of this stage, recovery of these seedlings, ie. producing new buds,
was observed. Thus, it is advisable that consideration on the changes in water salinities of Songkhla Lake
during the rainy and dry seasons should be made before the mangrove planting operation.

Key words: Cultural techniques/Regeneration/Sonneratia caseolaris
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Abstract

Light effects on seed germination and at the early growth of (Lumnitzera racemosa), a species of

mangrove forest was carried out in nursery. Two treatments namely : effect of light quality i.e., in the dark,
the shade (7.5 }.lmol!mzls) and in the sun (484 }.lmol/mzls) and effect of light quantity under varying flux
densities ie. 0, 11.5, 75.5 and 1170.8 ].lmol/mzls were tested. All pots containing soil for seed

germination were placed in the shade house. The results showed that seeds in the sun germinated readily at
one month after planting and at 63.3% germinalion rate. In contrast, no germination was observed for seeds
placed in the shade and in the full darkness. However, after removing of these non-germinated seeds to the

sun, these seeds germinated within 7 days. Also, it was found that light intensity stimulated germination rates

as appeared for seed in the shade and for those seeds at the high intensity of 1170.8 umol/mzls. Seedling
height at the early growth (75 days) was not observed to be affected by light which might be due to the
adequate food reserve in the seeds before effective photosynthesis ocurred.

Key words: Light/Seed germinaition/Lumnitzera recemosa
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o maandsiias (8.3 %) uandinnduaangnaudanii aidemaitiuaziania 40 % uAINNUAS
wanldunu 7 Su adlsfenniiamnaassasy 6 Wan wui mawizwdalithasanumnasudisan
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55 0.0 0.0 12.0 28.8

60 0.0 0.0 12.8 28.8

63 0.0 0.0 12.8 28.8

70 0.0 0.0 13.6 28.8

73 0.0 0.0 14.4 28.8

- vy - vy - < - v |
duduanugaanatld (mmad 3) nalithasanziicnugannigaianuduusgiian
- v . . > - o + P v v
fa 11708 }.lll'l\‘l fmoss umﬂ']1uéiﬂﬂ\inaTﬂzuﬂUaQI”i‘]ﬂ]1““’”“!‘*35\34 1“”“3“"\11”“'“‘“3\“[3\1“3” 1

« » ' K7 - w '
0 115 Mmel/m® s ndlidheaantazmonaaiiiaany 55 Ju i



n‘nﬁ‘nn‘n\mu\]wmmuuuuuauummﬁan"n;‘t’mmni’umm 79
wasiamdanuTinruidmsiavanlisimalng

J 1 L
il 3 AT (Tx.) vavrunavharanrmluamwiiivsna s

wasiudmnanluudasyemmaan

ua AT AN AuuuR ANUTHUE
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15 0.00 0.00 3.20 0.27 2.44 0.92 1.24 1.95
20 0.00 0.00 3.50 0.25 2.50 0.95 2.79 0.88
25 0.00 0.00 3.60 0.22 2,80 0.81 3.95 0.7t
30 0.00 0.00 3.70 0.00 3.12 1.32 4.24 0.64
35 0.00 0.00 3.40 0.00 3.52 1.18 4.55 0.59
40 0.00 0.00 3.00 0.00 4.11 1.05 4.70 0.53
45 0.00 0.00 3.20 0.00 4.31 1.11 4.84 0.56
50 0.00 0.00 3.30 0.00 4.71 0.92 4.88 0.52
55 0.00 0.00 0.00 0.00 4.77 1.07 4.93 0.53
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I Fl "
80 amdanmamlmmaucuussnus a1 Rauninem
usrminnuinasmdmsisuaalisimalng

e v v o w eyl
A 4 Wasiguaneen(% nasund whananmmiiipisnniiiagniiue

wasitudnsen(s)
. AENLES O Flmol/m’ /s (MY 3#u) ANUITNUAS 0 Pmol/m’/s (Piln)

e Waan ML 1170.8 1haan il ANENLEI 1170.8 Pmol/m'/s
[.l.mol!m"‘fs

15 0.0 0.0
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70 4.90 0.58 4.98 0.52

15 4.93 0.58 4.99 0.52




