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Study on Optimum Salinity and Suitable Substratum for Growth of
Caulerpa racemosa (Forsskal) J. Agardh var. corynephora (Montagne)

Weber-van Bosse, 1898

Amphai Longloy* and Ornkanya Mangyu

Krabi Coastal Fisheries Research and Development Center

Abstract

The study on suitable salinity and substratum for growth of seaweed, Caulerpa racemosa var.
corynephora was carried out at Krabi Coastal Fisheries Research and Development Center during March -
June 2005. This study had 2 experiments. The first experiment was used for study suitable salinity with 5
treatments and 3 replications. Cultivating seaweed 1 g/L in 40 liters plastic basin contained sea water with
salinity of 15, 20, 25, 30 (control) and 35 ppt. After 15 days, the result showed that the growth rate of
seaweed with 35 ppt salinity better than 15, 20, and 25 ppt (p<0.05), but not significantly difference with
30 ppt (p>0.05). The second experiment was used for study suitable substratum designed with 4 treatments
and 3 replications. Substratum was coral stone, mud, sand and no-substrate was used as a control group.
Cultivating seaweed 1 g/L in 26 liters glass boxes for 15 days. The result showed that the growth rate of
seaweeds with coral stone substratum better than control and sand (p<0.05), but not significantly
difference with mud substratum (p>0.05)

It could be concluded that the suitable salinity and substratum for growth of seaweed was 30-

35 ppt and coral stone or mud.

Key words: Caulerpa racemosa var. corynephora, salinity, substratum, growth
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uANAeE 1l Tod 1A NINADa (p<0.05) NUNTZAVANUANIN 15, 20 1ag 25 ppt uaLAnaA190E1 1T
HodAYNNada (p>0.05) AUFAAIVAN (AI131N 1)
(% a a o . ¢ &  d o
1.2 905 1M 303 aAuIAS U (Specific Growth Rate ; SGR) (1o st us/Tu)
o a a o v { @ I 3’
9731M133 YA TATUNIZYDIAHIIBNTEAVANUANIN 25, 30 (YAAIVAV) LaE 35 ppt
' <3 @ o w 1 { o <3
A1 1.3941.65, 4.35+1.35 uag 4.50+0.47 1WesidFua/fu aud ey aunszaunnufy 15 1ag 20 ppt

Yy A o

[l a Jd Aaa 1 [ a a o 1 $
Ulllﬁ1ll1iﬂ'llﬂﬁ1$?iﬁﬂ¢‘lulﬂ L?J’f)LTJ?EJ'UL“ﬁEJUﬂ’JHJLW]ﬂ@nx‘lsll’f]\‘l@ﬂ§1ﬂ13li]iﬂJuWI‘UI@ﬁnLW1$ WUNNTLAL

9 w aa

<3 1 [ a a o 1 1 Y]
AUIAY 35 ppt ﬁ1‘ﬁ'§1ﬁlﬁ@@]iWﬂWiL‘ﬂiﬂJW]UI@I%HW15@1\1@1@ L!ﬁ$Llﬂﬂﬂ136813ﬁuﬂﬁ1ﬂmuﬂ1ﬂﬁﬂﬂ

v Y
(p<0.05) MuATEAUANMALIN 15, 20 1Ay 25 ppt uanana1eens lithiisddn1eada (p>0.05) fMuya

A
AFUAY (A1TNN 1)

4 a J 1 { o I 1 @
VniNﬁ 1 Nami’amswﬁeﬁ'agaﬁnﬂﬂmﬁENﬁmswﬁimummmummu

e , FTAVANNAN
MIAIT
15 ppt 20 ppt 25 ppt 30 ppt 35 ppt

iminGudunaass (A5y) 40.00+0.00  40.00+0.00  40.00+0.00  40.00+0.00  40.00+0.00
minduganinaass (nSu) 0.00% 1020410.69  50.26+12.40  77.87+15.94  78.69+5.67
RPN TIVETEY (ﬂ%ll) 0.00%* -29.8+10.69 10.26+12.40  37.87+15.94  38.69+5.67
daTIMITuyan I (NFu/Au) 0.00%* -1.99+0.71°  0.68+0.83°  2.52+1.06°  2.58+0.38°
SarmaniyauTasume lefidud/ ) 0.00* dunaluld 1394165 4354135°  4.50+0.47"

v v SIS

nangma Annas luiuIuo AN UNIENEIMNAUUANANAULEAIIUANANALOINITI AN

[

ADANTLAUANMUFONU 95 %

1 ] a 4 aa
* mmwmwmllzummsmmiwwmmm"lﬁ'
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60
=
Bg 40 _ =
*vg 20
-
= 0 ‘ 1] ‘
a;g 1
20 - i
Bog
2 - I
-z 15 20 25 30 35
-60
ANIAY (ppt)

M v Y [ 0 4 [ 4
MNA 4 ARashiInILTUYe 11131810 (C. racemosa var. corynephora) Mwziaealu

[ <] 1 @
TTAUANUIANANNUY

'
Y =< = 1

2. ﬁﬂ‘lslTJETﬂﬂﬂ!ﬂ"l%‘m‘Pm"lgETNﬂ®ﬂ15!ﬂ%ty!aﬂiﬂéll@\iﬁ1ﬂ5'181!6111ﬂ’JN (C. racemosa var. corynephora)

Q

2.1 95 1M3103AVnA (Average Day Growth Rate ; ADG) (D33/314)

@ Aa a v ~ Yo = a N [
Bﬁiﬁﬂﬂ‘ﬂ5ﬂJLGI1JTG]GIJi’J\1ﬁ1ﬂ§18%%ﬂﬂ@ﬂ1%3ﬁﬂfJﬂLﬂ”I% 3 A Ao INeni1sa Tnau N3

A o

uazyan U N Taqdamniz TAundemiiny 3.57+0.70, 2.38+1.30, 1.25+1.04, 1az 0.51+0.78 N3N/

q

[ o w 1 o Y o o Y = A v a a A
U AU TﬂEJfﬂ‘]rii”lEJHﬂﬂ’JN‘V]GL‘H"D’”Iﬂ']J%ﬂﬁﬂlﬂujﬁﬂﬂmﬂwNﬂﬁi”lﬂﬁﬁlim!,ﬁﬂjmﬂaEJE;N?I@] uag

9 @

uanA19ed1elTed 1Ay nNana (p<0.05) Auganaassildnsie uazyanrugu uauanA19eE19 1T

v o w an [ d' 9 d' 1 d‘ 9
HodAynada (p>0.05) fuganaasanlylnay Tuvaznamingluganiuguuazyanaaoai by

9

S @ =< A o a a A 1 @ ll (= aa
NIy LLEWTﬂaulﬂLl?]ﬁﬂ‘8ﬂlﬂ1$1li’]@]i”lﬂ”l'iﬁ]iillumﬂiﬁlﬂﬂEJ!,WIﬂ@l1\1ﬂ1!?)fl”l\1]13J3Juflﬁ”lﬂiy,1/l"Nﬁﬂ§]
(p>0.05) (M1519% 2)

2.2 daniman3aAnIndumiz (Specific Growth Rate ; SGR) (1315 us/ i)

a

oasImaasaau Iasuwizuesamsennaaesldiaadainiy 3 via Aowindzniss

= o =

Taau n31e tazganuqui luliiaqoane Jaundeminy 7.42+0.88, 5.50+2.36, 3.31+2.55 uag 1.41+

73 d @ o w ' A [ 1Y == A o a a
2.62 Lﬂaimu@/au ANAIAY Tﬂﬂﬁﬁ’iﬁﬂﬁnﬂ’JNVINWWﬂﬂ%ﬂ”li\uﬂu’Jﬁﬁ]Elﬂlﬂ”lgu’f)@]i”lﬂ”litilimlﬁﬂiﬁ
=Y

Sumzgage tazuanavedlisd Ay eana (p<0.05) nuganIuANN Il Tagdanz uauana1g

q

[l 2 v o W aa @ a 9 a v
pd19 luTed 1Ay n1edda (p>0.05) nuganaaosildlnan luvaziamieluganiugy uazaga

¥ o w a

naaosnldnsie uag Inau ldasmsnsy@uTadumzuanaiaiuedis lilidedAgmisada (p>0.05)

(137199 2)
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d’ a <Y dy 1 Y a [ = 1 [
M13190 2 WﬂﬂWS’JLﬂS"I%‘ViGIJ’EJiJ”aﬂ”lim8@61W3181ﬂ81‘5‘5uﬂﬂ1603ﬁﬂEJﬂLﬂW@]Nﬂ‘Ll

. , yiiavaITaqeams
AINIIZH - —
1233 Tnau N3 Tifivaqdams

minisudunaaes (n5w) 26.0040.00  26.0040.00  26.00+0.00 26.00+0.00
MMinaugan1INaAaed (N3u) 79.54+10.50  61.64+19.48  44.70+15.63 33.71+11.72
Wmidn AT (n5) 53.54+10.50  35.64+19.48  18.70+15.63 7.71411.72
oasImssaanIa (NFu/3u) 35740.70°  238+1.30"  1.25+1.04° 0.5140.78"
sanmsnTyaulasumne @efidud/ )  742+088°  5.5042.36™  3.3142.55° 1.41+2.62"

o w 1 o w

HUUHA AR IULUIUBWIASINUNNDNHIMNVUANA WA ULFAIIUANA NN I AN

9

[

ADANTLAUANUFONU 95 %

70

50
40

(n5y)

——

=
2
=
=
[ 30 “V
=
= |
25 20 -
=}
G E
= 10
=
- 0
-10
TNy = v
II!NN?’GWJUﬂmW qnmJ:mN Iﬂ’cﬁ! Ny

H v 4
S A = 1 =2

v 1 E4 '
MU 5 AURAGNHUNTNVUVUVOIT NI 1IN (C. racemosa var. corynephora) Lﬁﬂ‘l%gﬁﬂﬂﬂlﬂw

AN
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12

H J { oy A 4 Qy @ <} { '
ﬂ]ﬁ]\?ﬁ 3 fn!ﬂaUﬂﬂlﬂ'lwuuiuél}ullﬁglﬁ@ﬁuq@]ﬂ'licﬂﬂa@\ialuﬂ'ﬁﬁﬂ‘kﬂi%ﬂ'llﬂ']usllﬂuﬁlﬁm1gﬁumﬂﬂﬁ1ﬁﬁ1ﬂlm1ﬂ31\i (C. racemosa var. corynephora)

” 15 ppt 20 ppt 25 ppt 30 ppt 35 ppt
fndsganmniin — < -— = T = T - = 2 z
Budu duga BuAY duga Budu duga Budu duga BuAY duga
pH 8.120.01 7.9120.004 8.09+0.01 7.99:£0.02 8.11+0.01 7.98+0.02 8.070.02 7.990.02 8.02:£0.04 8.000.02
DO (mg/l) 6.20+0.14 6.4320.15 6.30+0.28 6.50+0.10 6.20+0.17 6.57+0.21 6.150.21 6.57+0.15 6.15£0.07 6.50+0.10
Alkalinity ( mg/l) 127.0+2.8 120.0+2.5 128.5+2.1 121.0£1.5 130.25+4.6 125.0+1.5 137.843.2 130.0+2.5 134.5£0.7 130.0£2.0
Ammonia (mg N/l) 0.0168+0.0006  0.0006+0.0003  0.0198+0.0039  0.0008+0.0003  0.0390+0.0012  0.0002+0.0000  0.0413+0.0009  0.0002+0.0000  0.0418+0.0010  0.0002+0.0000
Nitrite (mg N/1) 0.0010+0.0000  0.0000+0.0000  0.0015+0.0012  0.0000+0.0000  0.0015+0.0006 ~ 0.0000+0.0000  0.0018+0.0005  0.0000+0.0000  0.0019+0.0009  0.0000+0.0000
Nitrate (mg N/I) 0.0091£0.0003  0.0091£0.0003  0.0602+0.0021 ~ 0.0600£0.0002  0.0602+0.0010  0.0400+0.0010 ~ 0.0618=0.0010 ~ 0.0300£0.0006 ~ 0.0710+0.0012  0.0025+0.0006
Orthophosphate (mg N/I) ~ 0.00020.0001  0.0000+0.0000  0.0004+0.0001 ~ 0.00010.0000  0.00420.0003  0.0001+0.0001 ~ 0.00600.0003 ~ 0.0002+0.0001  0.0069+0.0002  0.0001=0.0001
DIN (mg N/I) 0.0269+0.0018  0.0097+0.0006 ~ 0.0815+0.0072  0.0072£0.0005  0.1007+0.0028  0.0402+0.0010 ~ 0.1049+£0.0024 ~ 0.0302£0.0006 ~ 0.1147+0.0031  0.0027+0.0006

DIN (Dissolved Inorganic Nitrogen) = Ammonia + Nitrite + Nitrate
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v ' Y ' ] E4 '
ms19h 4 AundenunmihisuAuazieduganinaasslumsane iagdamz MUz auYeIa M 18NN (C. racemosa var. corynephora)

v andemIs Tnau N3 i Yaqaams
danlspanmin 3= = 3= = 3 > z 3= —
(3uAu duga FuAY duga 3uAY duga (AU duga

ANAAN 30.0+0.0 32.0+0.0 30.0+0.0 32.0+0.0 30.0+0.0 32.0+0.0 30.0+0.0 32.0+0.0
pH 8.08=0.08 8.00:£0.05 8.02+0.01 8.00+0.01 8.17+0.17 8.00£0.02 8.18+0.16 8.02+0.02
DO (mg/l) 6.30+0.14 6.45£0.05 6.1520.07 6.3020.05 6.25:0.07 6.30£0.10 6.35:0.21 6.500.05
Alkalinity ( mg/l) 104.0+3.9 101+0.05 104.7+3.9 100.00.5 98.7+1.8 98.0+1.0 103.2+1.1 103.5+0.05
Ammonia (mg N/1) 0.0415£0.0002  0.0002+0.0001  0.0429+0.0005 0.0002+0.0001  0.0402+0.0005  0.0001=0.0001  0.0322+0.0008  0.0001+0.0001
Nitrite (mg N/I) 0.0002+0.0000  0.0000+0.0000  0.0002+0.0001  0.0000+0.0000  0.0001+0.0000  0.0000+0.0000  0.0000+0.0000  0.0000::0.0000
Nitrate (mg N/I) 0.0609+0.0001  0.0102+0.0002  0.0621£0.0009  0.0252+0.0010  0.0615+0.0010  0.0125+0.0003  0.0600+0.0010  0.0200+0.0009
Orthophosphate (mg N/I)  0.0080+0.0002  0.0002+0.0000  0.0120+0.0002  0.0005+0.0002  0.0043+0.0002  0.0002+0.0000  0.0042+0.0003  0.0003-0.0001
DIN (mg N/I) 0.1026+0.0003  0.104+0.0003  0.1052+0.0015 0.0227+0.0001 ~ 0.1018+0.0015  0.0126+0.0004  0.0922+0.0018  0.0201::0.0010

DIN (Dissolved Inorganic Nitrogen) = Ammonia + Nitrite + Nitrate
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a J
agduazinsama

1. AnESZAUANMANTIHINZaNADM IV YAVIAVIINHIAVINI (C. racemosa var.

corynephora)

H 1 { Y] <3 [
NNMTNAQDIAYIT NI OIVININ C. recemosa var. corynephora “ﬁi%ﬂﬂﬂ’ﬂm%‘]MﬂN‘]
1A o < ' o { A @ 4 g
WUNNTZAUANUIAY 15 ppt AMTI0NaNBUIHEY UM wazmeruanieu 2 Ju iesnnaad g de
g’ 4 o [ s oy 3 o
auaavestinieluas aeandesnunanmsanuludaivmite C axiflia Maesluimeannuaud
v v
11120 ppt bignnsonsyanlald nazaivasluiiga (West and West, 2007) uenainiidedoandony
] 1 1 [ o 4 4 <
5180UMANE WA M8 C. racemosa NUNAMIBLBATINITUATIZHILFIAAAULOANNIANVD
Y v v v v
Wnzan 14188981091 20 ppt LAz @113 BITUNEBEABIUTINA (Lobban and Harrison, 1994) @9U3E 1
< 1 = I ~ A g ] Aa a 9 £ =
AWIAY 20 ppt A1 BATATINMIMegazdIuImADn luawsonsyanTala Fes1eanumsany
9 a va ' ' a a A 1< =2 o A
C. racemosa Tunealianis wunamsenganiyay TalonNuANanaIdIseaun 20 ppt 1ag
1 3 A Y £ A a a dgl v A @ < A dgl
aunsanuaenANi 20 ppt laluszeznils nazensunsayau Tavuluiweseauanunumuay
4 { @ a3 c;y o 9 09/’ a a [ 1
(Carruthers ef al., 1993) 1floannNszaunnuANIig1g Jna lddudinsniaan Tavesamse wu
o 1 1 . s 4 1 {
M ltamsieluuanuuug (branching) tazesdseasumaniinieluwadvesavmsiolasunalasly
a [ Y 3’ @ Y A (A = [ [ A dg’
nau dawa Iihmidnuisanas Tuvaendsunaldsauluavmsonaumuayy (Munda and Kremer,
o) o 1 kg 1Y 3
1977 8191a8 Lobban and Harrison, 1994) dvsuainsieiasealuszdunuay 25 ppt 1130
A a 9 1 a A d?’ -~ 3 v ' :J‘ 1 1 A dy @ <
wsaulald uarardamuduiosantoomniu duamoneimz@esluszauanuay 30
uag 35 ppt Honsimssauan Ia 1@ binana19nun1eada (p>0.05) (Paibulkichakul e al., 2005)W11
A o < o & A ' 0 9 YR s A &
Nszauanuami 30 Huannzimungavaemsiudiasdsznou luTasnudidwaduiniige &9
9 Y] a 4 g’ A ~ 1 1 a =04 oy =
A0ANADINUAANTITAATIZHAMAINIIIAM1T197 3 Anuna TuTasaueiunidazaroriinianas
~ o <3 A ] o Y 1 & A 9 a a
WINNsZAUANMAN 30 LAz 35 ppt thpsanawus e ulasmudidadio 1 lumsnsyanTa
Y
o o ] a o
wenniifaaeandesnuransanu luaIwsie C lentillifera (Ha51A501, 2544, McHugh, 2003) 1o
1 Y
Tusrenuvesdud tazame (2546) WU C. lendillifera 1oa51M I ya lagagaiomiziaes
[ <3 1 = 1 A dy ara (A 4
FETAUAMNAN 30 ppt AIUT1WNUMTANEIIUTTI C. racemosa Mwrziaesludszmanaddud
VoA o < [ a Aa Y = [ 3 o A =2
WUINTZAVANNIAN 30-40 ppt M43 1015 QAY Ta 1AANIN BANTZAVAIIWIAVAT 23 ppt HIDFIDI

42,5 ppt d@mseldannsanTapauTald (Horstman, 1983) #2u Trono (1988) lAigueiuziinag

A Y a3

Y Y Y 4 [
IWZIAB9AINIY Caulerpa sp. N5EaUAMMANITIAULE 30 ppt VUl Tasaaunnmunzaudimsy
dy 1 Y M Yo a a g’d
mzaesarsieded 14 1asuaninaniniiia

Y 9 1 Y
v W

= v YA o a a A o = <
ﬂﬂLlLlﬂﬁLWWmENﬁ”l‘]ri51EJL“‘IJ1ﬂ’JN1%%@@51ﬂ15ﬁ]5mmu1@ﬂ%ﬁﬂ UINTINITUAINULAY

L)

9 1

' ' a3 3’ S [ a a '
BQ‘IHGH”N 30-35 ppt LW?”I%?"ITI?JL?’WJH”IHJu{]ﬁ]ﬁ]ﬂﬁTﬂﬂJ@]@ﬂTi!ﬂiiy!ﬁﬂjﬁﬂlﬂﬂﬁTTYiTﬂV]%La N3
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= S A 1 A A =\ = [
1lasunasnUANINANTENUABNTLUIUNITNIINIENIN A3TINGT LALFUANVDIAIHIY 1Ae
[ 9 . a a Y A <3 . £~ 1
amsreluvadou (tropical zone) 195auan Ta ldaNAMAY 30 ppt (Luning, 1990) Falinanonis
a g’ J 1 : < 1 % a .
aunulsuanimelusadvesaviie Fuiunaninanuuana19ue s IaUeed IuAN (osmotic
P a o g’ 4 1 1 H
pressure) Mo luraad lFInnUn1euen 1HBNAINIY Caulerpa sp. NuABMIIasuLlasny
I [l . o 1 dy A <} o oy
12 1U%901AY (Stenohaline) (Horstman,  1983) vimiramsie ldidesluannzianuaudiniieg
a Y 4 1 J o Y = ] c?/‘ a a
poa Iugadn 1 luwadauinnieenuenwad dldwaaideduqa vag llfudimsnsyan Taues
[ o 4 ] [ 1
@310 (Norton ef al., 1981 8199311 Lobban and Harrison, 1994) i1 ldad luawisosnuigilseli
o [ Y { I~ a 091 a 4 1 4
18 wagmmiamsie ldidesianuaugannll dnzesdTudasonuonaaduinnindrliluwad

mldarseael @i

v
%4 =] I 1

2. ﬁﬂ‘lelTJﬁﬂElﬂ!ﬂ1$Tl!“r‘iN1$ﬁﬂ»lﬂ6ﬂ1§!ﬂ%€y!aﬂiﬂﬂlﬂﬂﬁ1ﬁg1ﬂ!ﬂnﬂ’JN (C. racemosa var. corynephora)

Q

[ =< A o

namsanynuigadainignd i amsenaeanisaniadu Ia 1da Aswin

q

a a

Urmie uazlaaulasansieiionsinsnsudan la lunanaadunieada (p>0.05) uan13 1¥wn

g

[

v g o ' [ a a 4 @ va
dgmfuiluiaqiamzildamseiisasimsnsyaulagega iesmnsindzmidiguaniani

a

]
=1

Aa ' Ao I o o Y 1 Y ..
ﬂWﬂTW‘Vlllﬂ’ﬂllIﬂiQ N8I u,az:uaﬂyngﬂugwaummuum wﬂwmummasm (rh1Z01d) 013D

1]
9 =

3 ' o a a '
danz 181l ued198 1ag rhizoid @WNI0gATUMITEIMITINBUNT B IngNARDYMNTONHT0TDOIYN

Q

[ = A & < A 9 a a 1 9 e 1 1 ~
“]J@x‘l'Jﬁﬁ]ﬂﬂl,ﬂﬁﬁVIL']JUSU’ENLLSU\‘]LWi’J‘l‘H‘luﬂ”ﬁHﬁﬂJm‘UI@]“Ui’]\iﬁ”lﬁi”lflllﬂ (Williams, 1984) @U@ 1H1 I8N

@

dy 9 3 =2 :/’ a a a = Ao & 1
mziage Tasles Inawidudaqoaniziiu mynsgauTanannlulnaulisigeiisnianudens
Y
o

a a 1 A Aa a2 o A 1 1 3’ o Y
mmujmﬂmmmmw mmmﬂTﬂaumuma’mqﬁzamg maﬂaﬂﬂaaaaaﬂqmaumﬂﬂuum

A1501MIT NIz ANABMTIT AU TAY0Ia 11310 (Terrados and  Marba, 2006) 13131 Iaauazd

@ A ] < @ =2 A ' = 1A 3 3 @ {
ﬂﬂ!ﬁﬂ‘]elfl‘lzcﬂ'I\‘]fnflﬂ'IWﬂulll1!1%5l“lJu'JﬁﬂElﬂlﬂ'lgWLﬁNWzﬁNﬂ@ﬂ’liﬂﬂsz l!@lluﬂﬁ]’lﬂiﬂauﬂlﬂuﬂﬁﬂ

q q q

2

= A

P 09/’ < 1 dy Y = 0 Y g @ = Y o
1’11‘1@\‘”8 ﬂﬂﬂlﬂuiﬂﬁu%’lﬂﬂ@iaﬂﬂﬂﬂﬁﬁﬁiﬂﬁuﬁnﬂcﬂzla 1’1ﬁWﬂJWﬁﬂuWﬂWi“ﬁlﬂuﬂﬁﬂﬂﬂlﬂ’l%Gl‘ﬁﬂﬂ

1 Y o = A d 1 a a Y o v A ) ]
ﬁ1ﬁ518l1§°] ﬁauaﬁﬂﬁlmmz‘nuJu‘m1ﬂﬁmﬂmﬁ]ﬁiymuiﬂvlﬂ"luﬂuﬂ (FuUa LAZAME, 2546) F1IVYA

[ = [ d' d‘ 9 [ a a 1 a a A
ITAYALNIE ﬁﬂ‘]elﬂw“lflﬂfnﬁlﬂ1Wﬂlﬂﬁl’]ﬂlﬂ\1ﬂﬂﬂ1ﬁlﬁ]ﬁiﬂumﬂIﬁm@ﬂﬁTﬁﬁWﬂ“ﬂ%Wﬂﬂﬂﬁulﬂ 9 I1NVBN
1 @ -1 4 a . 1 1 I
ﬁTﬁﬁWEJW?’Jl1!18131J1ﬂﬁulﬁ@ﬁ1ﬁiﬁﬂlﬂ1$ (De Senerpont domis, et al., 2003) LLGI?JEJNU]JiﬂGIHJGlHﬂWi
dy ' 19 Yo == < ya A A oy @ ' Y ' % oy
W‘HglﬁEN?fTﬁi1El“rﬂﬂllllGl“]f’)ﬁfv]Elﬂlfngﬂ’E'J1%Gl‘lf’ﬁ\iGU’EJ\1“Vlllu1Wuﬂﬂ3ﬂ1ﬁﬁ1ﬁ3186§1@lu1ﬂaﬂﬂl’)ﬁ1
Y

Y

1 a a = dy 1 Q' =
iﬂ‘ﬁﬂﬁl‘ﬂ%?ﬂuTiﬂLﬂiiﬂulﬂﬂjﬂﬂﬂﬂﬁWu[l‘]JGnllWL!UfJulﬂﬂENﬂlu
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VolaUaNUL

' % =2 o { 1

[ 1 a a 13
udnmslfyanndemuiuiaadamei liamsetinsniy@o Tnanga uan b

q a

'
g A

1 aa o 9 I ] =< [ Z = 9 I =2
uANANN AU 1% Inawiduiagsame auiudenislslnawiuiagoame esninlums

a

dy a a J o [ 9 o I o AAa
LW1$L@8Q1HL%QWT€HGHEJ ﬂ”l'i‘l!”llﬁ‘]&l%”lﬂﬂgﬂTiQﬁJ11ﬂfﬂ5$Tﬂ%ulﬂuﬂTﬁﬂi%‘ﬂTﬂNﬂﬂ@]ﬁNTﬂ

4 a
1ONA1501999
o A do ¥ . A ¢y A ¢ o 4 ¢ o A
nagl NI, 2546. N3 19 SPSS for Windows 1UMITAUATIEHUDYA. NUNATIN 6, AUINITITD
[ o a [
UYNYINAINTBINTIINGTRE, NTUNNUHIUAT. 536 Wi,
¢ A 4 ' a o s
MIUMBE 220 TuNUA. 2527, 611919, AMLUTTUL. UNINOFOINBATNAAT, NTINWNKIUAT. 342
Y
W,
a o [ ] 4 a a 1 1 [
HEs1n50l ANAWUST. 2544, MTATYAD TAUAZAUAININDINITUDIAIHINININOIY, Caulerpa
a a /A v a a [ 4
lentillifera  J.  Agardh. INGIHNUTINGIAAATUHITUNA. UN1INVIQUINBATAIAAS,
9
ATUNWUNIUAT. 110 Wi,
gaa WInsiiana. 2546, @1m3103IM81. MAINFIING1. AngInermans. unanedodeslu,
= 1 Y
weoalval. 492 v,

s a o

4
FUANA LUFAUFV, g8 ITTUIUNT, JUA ’J%iiﬁﬂ’]&li@f}ﬁ UasRao Lﬁmauﬁ. 2533. MIANEINAVDY

S Aa

[ + ~ S Aa Aa (]

@§I511_JEJQL'§EJ 46 L']Ji’]'il,c]fuﬁ ‘V]N@]i’]ﬂTiH]iiy)m‘]JTWU@Qﬁ1W§”IEJ Polycavernosa chagii Muﬂm
S o & 3’ = 1< 1 @ av a o ~

mamix‘uuwﬁilﬂﬂcmmmmum”lmﬂu 10-20 muiu‘wu. FIYATUNITIVY. W IINYIAYAT

UATUNII 15a Inenaiseauiag. 34 win.

a [ 1 [ awv Y A 9 4 [
I HINDIFV. 2543, 911919 ¢ ﬁﬂﬂﬂTWﬂﬁ’JﬂElllﬁ$°WGJJ'HWL‘Wf]ﬂTﬁi‘]ﬂJﬁ%Iﬂ‘Bu%WﬂﬁTﬁﬂﬁlﬁluﬂigmﬂ

4 a @

Ine. praensaiunImeas. 355 v,

v A a ~ 1 a a ara d o A A =)

aua ﬂiEJ%'JTVI, WNT ADILUAIVUAL, ADINT ATNYVIIAY, ﬂﬂ'N‘H @Iu@li“h’ﬂﬂ UAaSTUNNY 1BYIINT
d992. 2546, AN1ZUIARONMUUIZANADNITITAAD TAVDIA NI 19N (Caulerpa
lentillifera). MIA15MIUTENT 56(5): 445-448.

American Public Health Association, American Water Works Association and Water Pollution Control
Federation (APHA, AWWA and WPCF). 1980. Standard method for the examination of water
and wastewater. 15th ed. American Public Health Association, Washington, D.C. 1134 pp.

Carruthers, T. J. B., D. . Walker and J. M. Huisman. 1993. Culture studies on two morphological types of
Caulerpa (Chlorophyta) from Perth, Western Australia, with a description of a new species. Bot.

Mar. 36: 589-596.



17

De Senerpont domis, L. N., P. Fama, A. J. Bartlett, W. F. Prudhomme Van reine, C. A. Espinosa and G. C.
Trono. 2003. Defining taxon boundaries in members of the morphologically and genetically
plastic genus Caulerpa (Caulerpa, Chlorophyta). J. Phycol. 39: 1019-1037.

Horstmann, U. 1983. Cultivation of the green alga, Caulerpa racemosa in tropical waters and some aspects
of its physiological ecology. Aquaculture 32: 361-371.

Lewmanomont, K. and H. Ogawa. 1995. Common Seaweed and Seagrasses of Thailand. Faculty of
Fisheries, Kasetsart University. 164 pp.

Lobban, C. S. and P. J. Harrison. 1994. Seaweeds Ecology and Physiology. Cambridge University Press,
Cambridge, UK. 366 pp.

Luning, K. 1990. Seaweeds Their Environment, Biogeography and Ecophysiology. John Wiley and Sons,
Inc., New York. 527 pp.

McHugh D. J. 2003. A guide to the seaweed industry. Food and Agriculture Organization of the United
Nations, Rome. pp. 1-21.

Navaezek, 1. 2001. A guide to the common Edible and Medicinal Sea Plant of the Pacific Islands.
Community Fisheries Training Pacific Series 3A. University of the South Pacific, Scretariat of the
Pacific Community. 40 pp.

Paibulkichakul, C., S. Ussavauschariyakul and B. Paibulkichakul. 2005. Effect of salinity and light
intensity on total nitrogenous compound uptake efficiency of the green macroalgae Caulerpa
lentillifera. Faculty of Marine Technology, Burapa University, Chantaburi Campus. 3 pp.

Sasaki, K. and Y. Sawada. 1980. Determination of ammonia in estuary. Bulletin of Japanese Society of
Science and Fisheries., 46: 319-321.

Strickland, J.D.H. and T.R. Parsons. 1972. A Practical Handbook of Seawater Analysis. Fish. Res. Bd.
Canada, 167 (2nd Ed.), Ottawa. 284 pp.

Terrados, J. and N. Marba, 2006. Is the vegetative development of the invasive chlorophycean, Caulerpa
taxifolia, favored in sediments with a high content of organic matter. Bot. Mar. 49: 331-338.

Trono G.C., Jr. 1988. Manual on seaweed culture: 2 pond culture of Caulerpa and 3 pond culture of
Gracilaria. ASEAN/UNDP/FAO Regional small - scale coastal Fisheries Development Project
Manila, Phillippines. pp. 1-25.

West, E. J. and R. J. West. 2007. Growth and survival of the invasive alga, Caulerpa taxifolia, in
difference salinities and temperatures: implications for coastal management. Hydrobiologia 577:

87-94.



18

Williams, S. L. 1984. Uptake of sediment ammonium and translocation in a marine green macroalga

Caulerpa cupressoides. Limnol. Oceannogr. 29: 374-379.



