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Photosynthesis and Biomass Production of Mangrove Tree Species
Planted at Cha-um District, Petchaburi Province

amiad wiles Ladawan Puangchit

din dpysum Sanit Aksornkoae

)u'U“HEf \Hod Wanabut Suedee
Abstract

The present investigation was carried out at the Huay-Sai Royal Study Center at Cha-um
District, Petchaburi Province. The measurements were taken at 3-year old mangrove plantation
consisted of 5 species, i.e. Rhizophora mucronata, Rhizophora apiculata, Avicennia alba, Bruguiera
gymnorrhiza, and Ceriops tagal. The trees were planted with the approximate spacing of 1.5 x 1.5
meters. The photosynthetic rates and the biomass productions of the sampled trees were measured
twice, in November {wet season} and April,(dry season) respectively. The results showed that the
photosynthetic rates of 5 species were different, and the highest to the lowest photosynthetic rates were
Bruguiera gymnorrhiza > Rhizophora apiculata > Rhizophora mucronata > Bruguiera cylindrica >
Ceriops tagal. The photosynthetic rates of all species measured in the wet season were much higher
than in the dry season. The diurnal fluctuations of photosynthetic rates were clearly observed in the wet
season. The high photosynthetic rate was generally found in the moming. In the dry season, the
photosynthetic rates seemed to be constantly low throughout the day. The photosynthetic rates of all
species response to the changes of light intensity and temperature. The saturation light intensities were
between 300-700 umol m™s™", and the optimum temperatures for photosynthesis were 30-33°C.

Regarding to the aboveground biomass production study, all species at the age of 3 years were
different. The highest to the lowest aboveground biomass were Rhizophora mucronata > Bruguiera
gymnorrhiza > Rhizophora apiculata > Bruguiera cylindrica > Ceriops tagal respectively. The species
with the highest photosynthetic rates tend to produce high aboveground biomass increment,
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mucronata) 1NN WIWAN  (Rhizophora apiculata) Wawe™) (Avicennia aiba) WANMMIFGHADNUA
(Bruguiera gymnorrhiza) TUS9URN (Ceriops tagal) WAz (Brugufera cylindrica) vannniigalaan
Fonwysaulaiilifiagdnluiud udmnzautuammwaadas 1dud 990 (Nypa fruticans) uazazyu
(Xylocarpus spp.) anyaney (aiin dnwsui uasAne, 2539)

ammmmalagiluzesdaniameays isinasiulasndstszans 1,000 fedas Tae
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Usznousn PLC (Parkinson Leaf Chamber) duiuaime uazvagaaima 35msiavitldlasmsidan
shathaluiideamsdnm ldlufidaamsdnulu PLC TosRuiluazlnnanidy 6.25 mousudties
Wadehe g eafiuda mpafufindayacig data logger Feaztiuiinanann q laun sanmaduenziua
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diuue wazUSmnairemdvaulasanled Wudu msthdayaanld seimsdedayaigniuinlilués
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A = Asat x Q  Res
Ko +Q
e A = AANMIFUATIZUTGNT
Q = aNTNLER
Asat = deammsduensiisgagailornuduuadu
K, - fesPradEums
Res = danmamalalufiie

dmTuanudniurasdanmsduansiumiuaamigil  saawssaubithmaeuudazaiiony
Tdaumsonnas Regression Analysis
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nNALFNFUINa TR Tosfmualidunufuwssanuasfuiinnamnssufuidouaziuo
YayazaanTiniliudazyiia

3. ynmwemdenaulidatemumnesudushguinandoiu suaz 1 oy dadulidhetei
@anlianuafissdusiadu vnmsuiinmnesa quassulsl Teud mwg\:ﬁv’wum (H), mmgqﬁqﬁ'\mﬂ
Aausn (Hb) uaz nnadungudnaniaiu (D)

4. usnshuddy i uarlvreslighachs udnhludnhminaefiazd

5. duiiudegennin ddu s uszlugaslidngne fauasiufimbmings udninluayli
witlugau aomail 80 sveusalind sunssialdihminuieined (Ussana 48-72 #lue) thands
waztiunhminui et lumuasdudanusuludiuds 1 vessulyl uazdinasnadimwasdiu
F  pasuliala

= o
agﬂuammsmm

msduasziuaniunssumsiiefidonimdsnuusanudsudiundsnueiasaly
Twanavasdeiiiie  Sagauildlumsdiansiuade huszismsuaulesanled wondaiildde
mslulaase viauth wishma 1h waveeniou Tesiissadmguineaslailaidiudganasnuuas
(wyy wrzdagnied, 2538) mmsfuansiudwasdulifianuiuwlsdauianinlsanm 2
WINATT 25 pmol m s ' (Raghavendra, 1991) fin@an (C3) Aiulias llinsalu Tinaalu was
Tila3a azfiaanmsduanefudassning 1-10, 5-15, 15-30 waz 20-40 pumol m s~ MNEIGU
(Leopold and Kriedeman, 1975) lithmnaaufidasimsdaansiusisenin 6-14 pmol m™s™ lugg
ud wax 14-22 pmol m s Tugarlu (Aksornkoae et al., 1991)

Sapmiduansiusuasrandanls denuiuwlsliamusiiovaswssalsd wazamwwiadan
Fnssalithidueyg enuduudsiifiudniwassswhelladudy Suldud arguesly dnwaraasthnly
SnvarlasnaiuazmssaBoidnesly uasSinaiuiimlunivee uartledodunadan suldud ua
ol anutu Vainonhinledy wazenuaenanysalvasdiu (Kozowski et al, 1991) thivds
u.'Jﬂz’i”a:umEhﬁvda'[ﬁlﬁﬂﬂ'mlﬁuu.'di‘luiaU‘Yuuaxqq}maum’3@1'51m'iﬁ'qLﬂi‘n:ﬂ'ummuﬁmwém’mﬁau
y@afuiiu 9 (Kramer and Kozlowski, 1979)
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Fu Fadnwauriindenit midday depression Lﬁm?ivuLﬁawmwmﬂmmqtﬁu Usmnmiwsensuaulesanlodi
e gamndinluiigadu mahousevaulmiaemas mamgladagdu  mstlansainly uas
enuadoanni udu (Kramer and Kozlowski, 1979) fadludnsasiwumliluwssalathun
ém%’u5mﬂm's§’um1sﬁl,m’luqquﬁwaﬁwssﬁuwﬂwmmauﬁu’q 5 wielumsAnwatiitemaaudiah
aafiaaaaneiu ;
wamnmildnnmsiuansiuslusauiuaidlugadugeiigaviniu 8.09 pmol ms' 1
Tnamaldn Tnemslulvg uazWamguaanuas dsanmsfuamsiuadlusaviumisluggeulngd
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°lu‘sau‘?uLa?{ﬂ’luqqﬂuﬁﬁqﬂtﬁﬁu 3.57 pumal ms ' danimsduansvuasluggrupalnenaly
Tngfiisuthyanszwiion Sviamsyiiifamdmahianmsduansiwaeadnmetudn wasTnamg
'L*u'lwnﬂquNuﬁﬂmmtauﬁﬁumaﬁmfﬁmum Faflemanidu 17.3 pmol m'%s" (Aksornkoae e
al., 1991) uei Atiwill and Clough (1980) TR NWNdanMITuaTEiUaFIgaraduaamealu
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o o 1

uiddanmameladeuings  Tasiimiguasnumiidanmidaanesiuasluseufuadedsngam
v 0.05 pmol m’s” Tasnnululvgiuasuanumiidannmssunnsiuaunislusauivlugadougend
wsstulidBn 3 wiie lepdemanyniu 3.02 uaz 2.48 pmol m™s™ MuEGY BaTIMIFUATITHULE Y
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14 pumol m™s”" (Aksomkoae et al., 1991)
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(vapor pressure different, VPD) Tusaudu  stuuvanuduwdsupsnvdienedusslussuiveaudas
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NISADUSUD IV HIINITFIATILHLAINDANMULT NV D ILET

f]aa‘fﬂLtmﬁaﬂ%waTﬂﬂmmamﬁqm'ﬂzﬁumﬁq1uLQQﬂmnWWtLazﬂ%u1m Tushuamumwans
LAWY LtaﬁumLLa:ﬁﬁvwt‘3uwﬁﬂﬁﬂszﬁnﬁmw'lumsé’qtﬂ‘s"r:'ri'umqqn'imaqﬁﬁ‘u (1NAuNs N
uf, 2535) Fnanuemeduuaitsnsoldlumsduanmiuaddi3onit Photosynthetically Active
Radiation (PAR) Tasn@danmssaesisiumassulinedauiisduiloanuduuaidulsslonide
Fuldifimanniu aufisssdunisiienudausainlidanmsfuensiuamssiulifimgan Gonssiu
amandauasiin 908N6T8IUE (light saturation point) PRI SRTIMsLeTEHLEIzAN WiD
aoasalanuT LA RIIY
PNMSANMIMINBUAUBIIBITATINMIFNATIEWLER DU A N NLEIpanssalaithene
launa 5 #ila Taeldaunsenadniuduns Long and Hallgren (1993) wuhaumasananilamamny
aulumsinnmsnausvemadanmsfuanaiussdayinarmduuassmssalithmeun 5
yilalugqelu (mwi 2) usllungudslisnsadnmnminsvauanasdanmssuansiuanodadoua
1o dlasnndulimnuiiafisenmsduanziuasichin uasshlugquiaiu itadounedanduiians
wanamsinensdusnnnius  Fuhasfedaatuamuuandramasulassninislufuama
uazaugazaan luguls
sanmsduensiusasanssalinsaunnafissziuivesmnailugeusndlsamudy
YBIFUALIN DY ﬂﬁqmmfuﬁmﬁmiéﬁLﬂﬂ:ﬁamﬁuiyuashqﬁw"1 dartSnausinduaudeanms
fensiusgege visnniu Sanmsduansiusazdsuiaiiuihamntuusasfiaaiunniy
(MW 2) PNMTENIUMNENMIANUFUNUGYEY Long and Hallgren (1993) Wui $051ms
AT VUG FAUBIENI M NAUNAY 14.67 pmol m™s ™ @ndannsduanziuasgaganas
Tnamaluidn Tnanwlulug Wemguasnuas wasluswuaedidnmiv 12.45, 9.12, 8.31 uax 5.04
umol ms @iy Higlurumseevaussidanmidaiensusdsanuduusiisluuni
amuadsiuwssmlaivhun (Ussuan mge, 2542)
wisalliudazpiiafigadudrawaddussduiuandiiy  Taemluwssalifivouuasaziiyady
Fawmganiwssalifisausy uafiszduanudimaiaeh Sanmsfenziusmasdulifausy
sefienganhidulifimavuas (Bidwell, 1974) Tangadusnusaummawssolithnaaunnrialums
Anmadaiiomulnamalulnguasugnemiiading 500 pmol m™s™ Fefimdauiedindiit Clough et

1

al. (1981) wensnuiwssaldithmoauiiyeduaizasudssswin 600-800 pmol m s Tuymed

nduMTAENTasUANINIaYssIN 500 pmoel msT waslnanalulwgiiidszanm 700 pmol
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-z 4 o - e = 9 ' . P wal »
m’%s7 athweeduinewmndauiigs waesehilnenalulnguazuanmufiuwssalitravuss aia
o o . v v a o ar ar kg )
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Sonimadiniiigamgiige Ussuan wgn (2542) Aninseavauawasdanmiduanziuade
gampiamssaliluthugawssawuh Senmsduansiuansaasuiogungiingadu msiu
ﬁuwaqqmw{}ﬁa:ﬁwasiaﬁm'ﬂmsé’qLm”::ﬁLLawmwsﬁmlﬂ‘lumm%'aumnniwmﬂwun (Kramer and
Kozlowski, 1979) ms@ninisasuauatuasdanmsdunnziumedoanmiidaiidauiaiag s
maaupuaamnilusnmwsssundnszsinladaudeenn
mIdnnmanavauamadenmMIdieTsiuassgamginaassalithnaauia 5 yialy
msfnwadsilidumsnmluamwsssunalaghiimsauauiadownedanlo g minaususszes
danmssaanziusmaagangiiveawssatbithmammnuiialuggduuaznguaseaulylufiamaass
duftu dolugguuiu Sanmsfensiusesiniy Wesnmgiivindu lusnsilugguda sasinms
Fuamevuseazanas Wogamgiitiniu (mwit 3) Mailnamgilugaduazatsswin 25-35 aeen
(s 'lu'umzﬁqgmé"qﬁv'u auvpiinzegssning 33-45 meugaled  gumpifitnzadmiums
Fupnziussazagsnin 30-33 asmnwades Slidginhanmpifinnzasdniumsduansiua
snanssolifluthiugansso Ridanmsfuansiussgaaaissiugnmgd 26 awmnwades (Usuau
b, 2542) amalsionn dasemmsAnemeausuasdeaumgilumsdnwadsil Lildimseny
auiladedug ilimsdnmmseavausidagamgiilidanuin msanammasdanmsduanziuesdly
gaud enilumilannnnmsgydsaugananhluduliidasmnmsmehild faumndasmsdnm
arnduiussewingaungiussdanmsduenziuamamssaliudasin  msieedasdanluiag
Uftamsiiansemuauiladeduq TWeedld amslsfion eagluuumsdaensiualusauiui
msaamawasdanmsiaanziualuhaheiy gamgithesiulaisdddgyiaienia

ANNAUNUS ITHINA AT MTTUATIEH LIS HARAATaIWITU LTtz aau

msfAnmanuduiusssnndanmsduansiumuezmsaiagivle wionandavaeiulai
l@ifimsdnniunssalivasie  uaswmetuary  waswuhanuduiusinan bifdamaiio
uay vasawuanydiusluluamadnty Tuueedmuamnduiuglufamasdin warluns
adilsiwuanuduiusle 9 188 (Ledig and Perry, 1969) 'B"qmmLmﬂ@iwﬁﬁmmqwmaaﬂnﬁwﬁ’u uay
Fms.l:&Tumhmmq@mawmﬁmwmsﬁqmsw:‘vfumﬁ:.TJummq%‘éwﬁmuathmﬁa uananiy feanadiy
wEANLansrasRuAin luanee  Maedoudausrarausnems wasmamelavasdiuee g
raaduliouldunsin uazdrwu Wudu (Raghavendra, 1991)

nmsdnmenuuwuraanaimumilsduraswssalithnsaui s oie luszezom 6
dou (wou-waedmew) wuh Whamellnagdidanmsiuwumnatnwinindgiigaundy
34 niudadusiatiiou uanen Tnesmaluidn Wanhian wasTusaues fidanmstinyuwaiimwmiie
fuhiu 32, 23, 8 wax 2 niuFaRURBLAEN MNSEY (MR 1) Lﬂﬂtﬂ?ﬂutﬁﬂuﬁﬂﬂmﬂﬁumu
watimwludumilsdusudanmsfiansiumggaisaiivlannaumsenuduiusoes Long
and Hallgren (1993) wuhdanmsiiswnaimwiumiletuiivwalinlhdamadotuams
aunsolumsdueneiusgrigegazaemssald (mwil 4) adalsionn wihdanmsdiensiua

gaebilnameluTugiazenniuauem udhiimsiiuwwnsiimwinnnhuase salloadhuwnshld
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ASANEINISEULALaZINIINIITaNeNSYDIRULENT LT
Tddmnvumaausan lnsasanidaaiid

Study on Growth and Survival Rates of Avicennia sp. for Pioneer
Plants on Newly Formed Mudflats of the Pattani Bay, Southern

Thailand
WBO WNTNdes Pichit Kaewwongsri
UWia ﬂwgq%'nﬁ Noparat Bamroongrugsa
dln anwsuL? Sanit Aksornkoae
Abstract

Growth and survival rates of Avicennia marina, A. alba and A. officinalis was carried out on
newly formed mudflats of the Pattani Bay, southern Thailand. At planting, one year old seedlings from
the natural habitat with soil ball on the roots were used. After 18 months, data on growth and survival
were analysed. The results showed that the survival rates of A. marina and A. officinalis were 78.33 %
and 72.67 % which were higher than that of A, alba (49.00 %). It was also found that the total height for
A. marina, A. alba and A. officinalis were 145.44 cm, 117.62, cm and 100.58 cm respectively whereas
girth at ground level were 11.93 cm, 10.55 cm, and 7.42 cm respectively. The species of A. marina
appeared to adapt very well to the newly formed mudflat conditions of the bay. This species is,
therefore, recommended to use as a pioneer species to be planted in this arca. However, for a successful
planting, special care should be taken, particularly on planting techniques such as planting time,
seedling age, seedling supporters, debris disposal and disease control.
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A Study on Survival Rates and Growth Rates for Some Mangrove

Seedlings Treated with Varying Water Salinity Applications
in the Nursery '

g 4 o ar L4
UWIOU UNTI5NY Noparat Bamroongrugsa
wie uArdes Pichit Kaewwongsri
WE andsliiag Methee Eksirinimitara
Abstract

The experiments were designed to study survival and growth rates of 3 mangrove species
namely : Rhizophora apiculata, Bruguiera cylindrica and Ceriops tagal grown from propagules,
Seedlings were planted in polyethylene bags filled with sandy soil and placed in a nursery. The plants
were then treated with varying water application regimes. For the first trial, 3 types of water i.e. saline
water (30 ppt), brackish water (12.5 ppt) and fresh water (O ppt) were used. At 3 months after
continuous water applications, the resuits showed that seedlings watered with saline water had less
survival rates (46.6%) than those in brackish water (76.6%) and those in fresh water (95.0%)
respectively. Among the seedlings, B. ¢ylindrica and C tagal were more tolerant to brackish water than
R. apiculata. Similarly, seedlings grown under the fresh water regime showed greater plant height with
fresher leaves than those under the brackish or the saline water. As for the second trial, altermative
and/or periodic watering between saline and fresh water were applied. It was found that, at 6 months
after planing, R apicalata had lower survival rates than B. cylindrica and C. ragal when watered with
continous saline water for 5 days and then fresh water for 9 days. Similar survival rates were observed
among the treatments when seedlings were watered with fresh water for 2 or 4 months continuousely
and then saline water for a few days. In general, seedlings received occassional saline water showed
greater growth than those under the long periods of solely fresh water. This findings suggested that
using fresh water in the nursery planting was a benefit, particularly in avoiding salt accumulation in the
bags. Occassional salinity from saline water might also be needed for the seedlings to be acclimated to
saline environment prior to outplanting as well as for some physiological processes.
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Effect of Soil Media Used in the Nursery on Growth of Some
Mangrove Seedlings Transplanted to the Mudflat at Pattani Bay

ar o« L) at o
UWSHU NN Noparat Bamroongrugsa
WEN wA e Pichit Kaewwongsri
W3 LandAsuies Methee Eksirinimitara
Abstract

The effects of soil types as growing media on growth and survival rates of some mangrove
seedlings transplanted to the mudflat were carried out at Pattani Bay, southern Thailand. Three
mangrove species used namely : Rhizophora apiculata, Bruguiera cylindrica and Ceriops tagal were
initially grown from propagules in polyethylene bags. Four types of soil as growing media were sandy
soil, muddy soil, sand mixed with farmyard manure (4 : 1) and sand mixed with mud and farmyard
manure (3 : 1: [). All polyethylene bags with propagules were then placed in a nursery located near the
coastline of the bay for 6 months. The statistical RCB design in the Factorial Experiment consisting of
12 treatments (25 seedlings for each treatment with 3 replications) was employed. One month after
transplanting to mudflat area, the result showed that soil types as growing media had no significant
effect on survival rates of seedlings. In contrast, seedlings from sandy soil medium showed slow growth
rate which could be due to their loosely root mass during transplanting. After ! year, however, the
survival rates were decreased to 67.33% , 72.00% and 80.33% with the seedling height of 64.69 cm,
87.40 cm and 58.62 cm for B oylindrica, R. apiculata and C. tagal respectively. The decreasing
survival rates could be the result of high sedimentation at the planted area.
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wasamsiFiasaavand liiadelgn uamsaiodularandlifmsludunnoiisauied salsim
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Microzooplankton Community at the Mangrove Plantation Plot near
Phun Phin Estuary, Ban Don Bay, Surat Thani

WM gmiiy Saowapa Angsupanich

wuﬁ% lEzD9 Poonsiri Maneesa-ard

adm SIMHRAENE Dusita Thadahitakul
Abstract

The abundance of microzooplankton at Phun Phin Estuary, Ban Don Bay, Surat Thani Province
was investigated monthly during high tide from January to December 1996. Ten phyla were found :
Protozoa, Rotifera, Nematoda, Bryozoa, Nemertea, Chaetognatha, Annelida, Arthropoda, Mollusca and
Chordata. Protozoa was dominant (84.0%). Codonella were the most abundant protozoans with the
maximum number in February (19,373 ind/l), followed by Dictyocysta in May (11,004 ind/l).
Tintinnopsis was the third most abundant also in February (2,033 ind/l) although it was found through
the year. Crustacea was the second most dominant group (15.3%). Most were copepod nauplius
(10.0%), adult copepod (4.6%) and cirripede nauplius (0.6%). The total microzooplankton quantities
varied among sites and seasens. The most abundant was the site near the coast. The peak periods of
total microzooplankton were in the dry season {February and May). Lower numbers were found during
rainy season.
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Figure 1. Map of Ban Don Bay, showing the location of site studied.
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Table 1. Percentages of microzooplankton taxa found at Pak Klong Phun Phin.

Taxa %%
Protozoa 84.00
Arthropoda 15.30
(nauplius 10.0% adult copepod 4.6% others 0.7%)

Chordata 0.31
Mollusca 0.17
Annelida 0.09
Chaetognatha 0.05
Rotifera 0.04
Nematoda 0.03
Bryozoa 0.008
Nemertea 0.001

Total microzooplankton (x 10 ind. 1'1)

Figure 2. Density of total microzooplankton (excluded Cirripedia nauplius) at Ban Don Bay during

January - December 19986.



