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i # 4872441823 : MARINE SCIENCE
KEY WORD: ABRUPT SALINITY / Paphia undulata / SHORT NECK CLAM / SURVIVAL / DEVELOPMENT

RUNGTHIWA  TATICHARA : EFFECTS OF ABRUPT SALINITY CHANGE ON
DEVELOPMENT AND SURVIVAL OF BABY SHORT NECKED CLAM Paphia undulara,
Born, 1778. THESIS ADVISOR : ASSOC. PROF. CHAROEN NITITHAMYONG, PhD.,
THESIS COADVISOR : MISS JINTANA NAGRANAD, 95 pp.

Effects of abrupt salinity change on development and survival of baby short necked clam from
trochophore stage to adult stage were studied. The design of the experiment was completely
randomized design (CRD) where the treatments were abrupt changes from natural seawater to saline
water at 15, 20, 25, 30, and 35 ppt. The density in each experimental unit (a 20-litre tank) during
rochophore, D-shape, and pediviliger stage was 0.487, 0.834, and 1.020 baby clams/ml while the
density during seed, 120-day juvenile, and adult was 13.255, 1.300, and 0.042 clams/cm’,
respectively. At all stages, clams in all studied salinity yielded high survival rate (> 90 %) except
during pediveliger to seed stage when significantly lower survival was found at 35 ppt and natural
seawater. Lower survival rate was also found during seed to juvenile and to adult when they were
subjected to low salinity (15 ppt). High growth and survival rate of short necked clam depends upon
energy allocation, age, size, and its ability to osmoregulate. In the current study the optimal salinity
for rearing short necked clam at all stages was 30 ppt based on high growth and survival rates as well
as normal development as criteria. The optimum salinity range for rearing the clam from trochophore
to D-shape stage was 25-35 ppt as it yielded higher growth rate and higher normal development
(p<0.05). The optimum salinity range for rearing baby short necked clam in all other stages was 20-35
ppt except from pediveliger to seed stage when lower survival and higher abnormal development were
found when they were reared at 35 ppt and natural seawater. Baby clam raised outside the optimum
salinity range had low growth rate, slow or halted development, high abnormality and consequently
low survival rate which were found in baby short necked clam that was abruptly transferred to 15 ppt
in any stages. A factor that synergizes the salinity effect is the high energy demand when baby clam
was faced with large salinity difference.
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08°19TNY T (%+ 2SE) ? ratio( + 2SE)

(um + 2SE) (um + 2SE)
15 ppt 89.87"+1.21 89.31"+ 0.88 95.55"+0.88 0.9338" +0.0026
20 ppt 93.53°+0.18 108.97" + 1.82 123.07°+ 1.79 0.8842° +0.0054
25 ppt 93.49" + 1.37 112.15°+ 1.72 126.08°+ 1.71 0.8882" + 0.0048
30 ppt 93.62° +1.26 133.44° + 1.71 146.33% + 1.71 0.9108" +0.0029
35 ppt 98.36°+0.58 133.69" + 1.30 143.90" + 1.30 0.9288% + 0.0029
WINLIA5ITUBIA (34-35 ppt) 97.94° +0.57 136.74° + 1.30 147.70° + 1.32 (0.9259° + 0.0030
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(um + 2SE) (um + 2SE)
15 ppt 87.88"+1.18 85.81"+1.29 118.38"+1.32 128.26" + 1.38 0.9236" + 0.0042
20 ppt 96.34" + 0.89 95.41° + 1.11 187.22° + 1.63 204.35°+ 1.83 0.9165" +0.0031
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trochophore DT D-shape (% + 2SE)

AMAL trochophore w3 18
15 ppt 21.50° +3.96 7.05" +1.28 21.68° +4.81
20 ppt 742°+1.63 8.60" +3.10 11.90° + 1.95
25 ppt 0.91'+0.21 2.63" +0.47 0.00" + 0.00
30 ppt 0.38' +0.11 1.67" + 0.08 0.00" + 0.00
HnzasI5uA (35 ppt) 1.35' +0.55 2.29" +0.68 0.00" + 0.00
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ANUIAY D-shape M3 My
15 ppt 445" +0.89 3.33'+0.30 2.35°+0.20
20 ppt 4.11°+0.50 1.40" +0.29 0.96" +0.38
25 ppt 4.61°+137 1.42"" +0.43 0.48" +0.17
30 ppt 3.89° + 1.61 1.60" +0.98 0.89" + 0.64
35 ppt 1.47' +0.53 0.09" + 0.09 0.07" +0.06
WNZIaBITUIIA (34-35 ppt) 1.51' +0.45 0.54™ +0.28 0.02" +0.04
* mnidendiu luaausideadu ilianuuandsedaiiiodidny
v Aa a
p Jovazvosnosmenialndluszos
MInaaodi 2.2.1 -
D-shape 3UNI528L pediveliger (% + 2SE)
s a
LR Lt umbo N3 A1Y
15 ppt 7.32° +2.69 3.10" + 1.50 3.78°+0.42
20 ppt 0.27'+0.11 0.85" +0.56 3.47%+1.38
25 ppt 0.36' +0.23 0.46" +0.28 1.20" + 0.50
30 ppt 0.60' +0.54 (0.40" +0.32 243+ 1.37
35 ppt 0.63' +0.44 (0.89" +0.90 1.53 + 1.00
WNZIaBI TR (34-35 ppt) 0.00' +0.00 (0.15" +0.19 0.59" +0.19

@

L Aa g’ o I Y 1 1 1T Ao oo
* MAuAen U luaaunfg Iy ”luﬁmmummwmmuﬂmﬂm

@
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MIinaasdi 2.2.2

Y Aa a
$ovazvosnosmenialnaluszes

umbo MDITLEY pediveliger (% + 2SE)

<
AN umbo W3 A
15 ppt 7.50° +2.76 3.17"+£1.53 1.46"™ +0.39
20 ppt 0.27'+0.11 0.86" +0.56 2.53"+1.29
25 ppt 0.37'+0.24 0.46" +0.28 0.73" +0.49
30 ppt 0.60' +0.55 0.40" +0.32 1.56™ + 1.11
35 ppt 0.63' +0.44 0.89" + 0.90 146" +0.95
NI 535u9a (34-35 ppt) 0.00' + 0.00 0.15" +0.19 0.58"+0.15
* mitdensiiuluaaudifeaiu luillianuuandsedaiitiod i
Y Aa a
Fovazaupsviosaronnalnaluszey
Msnaaodi 3 pediveliger Y9320 seed (% + 2SE)
AR nNs Ay
15 ppt 6.59" +0.87 1.54" +0.62
20 ppt 141" +0.47 0.97" +0.69
25 ppt 0.18" +0.09 3.86"+1.58
30 ppt 0.11" +0.10 9.17°+0.71
35 ppt 0.03" +0.04 21.35°+2.69
WINZa555091A (34 ppt) 0.05" +0.05 25.10° +2.21
* midonsiu luaausiderdu Tulianuuandeduiiiodfa
v Aa a
p Jovazvosnosmenialnaluszes
MINAADIN 4.1 - o 5
seed IUDITLHLIITUOY 30 (% + 2SE)
< A < = 1
ANUIAY nlasnamevina@n nlaenmevunalng
15 ppt 92.00" + 1.65 0.00" + 0.00
20 ppt 2.62" +2.02 0.54" +0.40
25 ppt 3.44"+1.92 135"+ 1.24
30 ppt 6.95" + 4.66 1.00° + 0.43
35 ppt 2.80" +0.84 1.12° + 0.65
WML 5ITNFIA(32-34ppt) 521"+ 1.58 1.26"+0.61

v
@ o

" Aa @ I A [ = ' 1 A v
* mMdareng iU luaaunae Iy VthJﬂ’NllLLG]ﬂ@NE]EJNlJuEJ

o
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MINABBIN 4.2.1

Y Aa a
$ovazvosviosmennalnaluscoy

seed W52 ToTU01Y 60 TU (% + 2SE)

ANUAY THRE Ae LN
15 ppt 3.63" +1.07 0.56" +0.34 92.00° + 1.65
20 ppt 0.28"+0.12 0.73"+0.33 262" +2.02
25 ppt 0.26"+0.17 1.70° + 1.19 3.44"+1.92
30 ppt 0.39" +0.48 1.54" +0.54 6.95" + 4.66
35 ppt 0.25" +0.08 1.48"+0.61 2.81°+0.84
1‘fmzn,aﬁﬁmnﬁ(31-35 ppY) 0.19" +0.14 1.67° +0.57 521°+1.58

@

A ey o L= @ 12 ' 1 A v o
* MANaens U luaaunfeIny hlllllﬂ’ﬂll!,mﬂﬁNGEJNJJHEJ?H?IEU

@

7]

MIinaaedi 4.2.2

v Aa a
iﬁ)ﬂammwaﬂmwwwﬂm“luawz

o

83U 30-60 TU (% + 2SE)

a

AR nNs A
15 ppt 44.95" + 6.83 6.94" +4.17
20 ppt 0.29" +0.11 0.19" +0.12
25 ppt 0.28" +0.18 0.37" +0.05
30 ppt 0.42" +0.53 0.58" +0.37
35 ppt 0.25" +0.08 0.38" +0.25
Ymziasssund (31-35 ppt) 0.21"+0.15 0.44" +0.29

VAA o ;I o I @ (=) 1 1 A @ oo
* mdaens iU luaaunifeIny VliJiJﬂ’J'llleﬂ@]N’é]EJNiJuﬂﬁi 2]

o

MINABBIN 4.3.1

Y Aa a
$ovazvosriosmennalnaluscey

seed U520 ToU01Y 90 JU(% + 2SE)

AYwIAY N3 Ao v A5
15 ppt 3.89" +1.02 2.52°+0.80 92.00" + 1.65
20 ppt 0.60" +0.35 4.14" +1.30 2.62"+2.02
25 ppt 0.45"+0.19 4.04" +1.69 3.44°+1.92
30 ppt 0.49" +0.50 372"+ 1.57 6.95" + 4.66
35 ppt 0.27" +0.09 223"+ 0.56 2.54"+0.64
11’?11/1:1,’:115551161515(34—35 ppt) 0.33"+0.15 3.31"+0.95 521"+ 1.58

@

" Aa :/ @ I A [ = ' 1 A v oo
* mMdareng iU luaaunae Iy VliJllf"l’NllLLGlﬂ@NﬂﬂNllUﬂﬁT 21]
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MIinaandi 4.3.2

fovazuoresaonnnlndluszey Joue1g 60-90 (% + 2SE)

<
AIULAN

TiRb, Ay
15 ppt 747" +2.89 50.52° +9.21
20 ppt 0.33"+0.32 3.57'+1.14
25 ppt 0.20" +0.16 244" +0.77
30 ppt 0.11"+0.13 243" +1.43
35 ppt 0.03" +0.06 0.78" +0.57
WML 5IINFIA(34-35 ppt) 0.14" +0.13 1.78"+0.59
* midonsiu luaausiderdu ilianuuandeduiiiodfny
YV < d‘ dg‘ < d' \J U
1.3 Jesazvesvesaeladaisibedlunaufuiuanaany
o o A g
ANUAN 9NI150ANA85T000%(%) MBI
15 ppt 0.00" MeoE 137
20 ppt 100.00" lisimsane
25 ppt 100.00° lifimsae
25 ppt 100.00° lifimsae
30 ppt 100.00° lifimsae
35 ppt 100.00” laifimse
Wz lusssuna (33-35 ppt) 100.00" laifimse
* midendiu luaausiderdu lilianuuandsedaiiiodifny
Y o 1 % 4' dg < :; \J U
n.4 Jogazvosnoameiaguely 120 Tu Maadluanuaniivanaiany
< o A 9
ANWAN 9A5150ANA83 000 (%) NUBINA)
15 ppt 0.00" MeE 119139
20 ppt 100.00" lifimsae
25 ppt 100.00° Tiifimsane
30 ppt 100.00° liifimsane
35 ppt 100.00” lsifimsme
Wz lusssuna (35 ppt) 100.00" lsifimsme

@

)

oA :’ [ 4 o (= 1 1 o Y]
= anlidondinuluaausiaonnu lilianuuanaediived Ay

P Y v AN Y ax o S U T T, = &
N5 ﬁﬂﬂﬁgﬂlﬂﬂﬁﬂﬂawlgﬂzu f’nq 120 YU ﬂ!ﬂﬂ@ﬂ?ﬂgﬁﬂ1iﬂiuaﬂﬂ'ﬂu!ﬂ uﬂﬂ1@ﬂf‘)ﬂ!ﬂuﬂaﬂﬂﬂ IUDIANNAN 15 ppt

5neaeg Sas1seamandosas (%)
vimzialusssumna 98.72
Aniuanasniiag 2 ppt 99.43
A mnianadnsiag 3 ppt 98.82




MARNUHIN U

90

19 a a wa [V 4 Ja o @ Iy @ [
v.1 MsNaUazmsay lnvesvosaly Paphia undulata, Born, 1778 Gluﬁ’mﬂ;]mms U TiQwazwuﬁwaﬂsza g{umwuazwmmﬂswwwm NWNIA

Ao o o A @
1U52990ATUTUT Gl‘L!f]ﬂ‘WHTJ (LWW%WMﬁﬁ@EJﬁW%H% 12 5UIAN 2550)

FZOTMINAU T10az1009 919 YUIA 993189UTENINANNGA
aoAueaen

fertilizing egg Guadabertumadi 185 unsfausuda - 50-55 pm -

trochophore warnidlu cilia vualva) 2-3 1dulu 6 %114 - -
VInAUAULTAY

D- shape AN cilia ﬁ velum LA UNTLINE 13 G]%?Illﬁ 70x80 pm 0.8750

umbo Nu 2 1y 1Ji1ﬂg§uﬁ TR LIS TRATRTGT] 59U 130x160 pm 0.8125

pediveliger fituazdesalunszmizuagisudl 8 U 210x230 pm 0.9130
wqﬁﬂﬁumiﬂmuﬁﬁuimmzﬁ IS
velum A4 lums heneg

seed MIfaIe Jorauy sl AN 129U 310x365 pm 0.8493
metamorphosis

juvenile waaulalearsuunldenauysal 30 U 0.95x1.15 mm 0.8261
milou Tadu e 60 u 2.68x3.60 mm 0.7400

90 Ju 6.68x9.68 mm 0.6901
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(%4 v

[ Y d Y (v
v.2 dns1seaniiatnmsatsanysavesmamizinvesaaluggiuanaiany

s2oemMIan e

o & o ' a
nI130ANNAUI06191nA (%)

99HUN

(12 FUNAN 2549)

Y
990U

(10 tup18U 2550)

EREIRT BT D-shape larvae
(Y 1<l
Jaistannilu umbo
o <
D-shape Wt 111 umbo
@ o
D- shape Wiy Pediveliger
D-shape Wiy seed
Pediviliger Wiy seed
D-shape Waru iy vooiogueng 60 Ju

o < o @
D-shape Wiy viogJoguey 90 Ju

72.18
37.97
52.60
33.02
29.86
90.44
8.00

4.46

81.81
58.71
95.24
87.30
79.37

90.91
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MARNUIN A

A.1 MINUDIMTUBINOIAE LAz T2 82 NIINITNAADY

MINUBIHITVOIHOYA 18T trochophore
—— FUIUUNAINADU

AUDI528Z D-shape (5-20 TINI)  Zudy (wadua)

10000 -
s 8000 1 —— S UIUUNAINADU
2 S 6000 - G A
Se Nvae (aa/ua.)
& § 4000 -
~ 2000 - —%— FIUIUUNAINAD
0 ' fiesanongay
15 20 25 30 dwmziasssumd i (wm—i{vﬁa)
(35 ppt)
Aaudu (ppt)
=
NIINUDINIFIVOIHBDEANETISES D-shape
=X U
AUD 95282 umbo (1-5 IH) P
70000 - - ,
60000 - LIUAY (L5aa/ua.)
@ & 50000 -
3o
E g 40000 4
g = 30000 - —— S UIUUNAINADY
20000 =, PR
10000 . Mvae (waa/va.)
0
15 20 25 30 35 1 mzasssunnd
(34-35 ppt) . v
AuLEu (ppt) —k— FIIULNAINADY

MINUBIHITVOINOYA 1BITZ D-shape

AUDITTE pediveliger (1-8 M)

120000 - —— SN AINADU
_ 100000 - w Sudu (vadam.)
@ > 80000 - |
2N
3 '€ 60000 - . .
@ —B— JIUIULUNAINADY
a 2 40000 - Do .
20000 | ¢——¢—¢—¢—+— nvan (raa/ua.)
l\l—l\.___.___.
0 ‘ : : ‘ :
15 20 25 30 3Bimuasmnng  —kK— §IUIULNAINADY
(34-35 ppt) '

AuLdu (ppt) NrvgaaLang



MINUBINIIVDINOYA1UIZ pediveliger

AUDI58L seed (8-18 TH) —o— Swmnumasiaou

A s
200000 - Sudu (wada.)
- 150000 - *_Wx . ¢
g s —=— FUUNAIPADY
< e i r
‘2 glooooo Mwae (wadas.)
E = 50000 - r—— —0—o—o—¢
—¥— SN AINADU
P . ‘
15 20 25 30 35 Y msiasssuaé nvvgaElaa
= (34 ppt) v a P
AaNuEN (ppt) AINU (1¥aa/07)
a =
NIINHO11IN1IVDITIDYA1YIZYY seed DUNY
W \ w
Jyeytrioga 12]’32]?1—! ?3184 30 3¢
—%— FIUIUUNAINADY
1200000 - - 60000 4 \
Negaguaaz
1000000 1 1 50000 j
£ 800000 | 140000 @ AINU (Lvaala0)
g &
S 600000 | 30000 3 * Twmuwasiney
@ @ A
¥ 400000 1 20000 & (A (rad/aa.)
200000 1 . -+ 10000
0 ‘ ‘ ‘ ‘ ‘ 0 —E— §IUUNAINADY
15 20 25 30 359 NLLAETING ,
(32-34 ppt) A A J
amands (pp) Mnae (was/ua.)
a =
NMINHD 11TV ITIDUA1YIZYY seed DHUNY
wvelw ¥} \l (Y]
) 4
ZHZHOUR B IETU 018 60 U 31 mumasdaon
d‘ 1
1600000 - - 100000 nogmalings
v a d o
1550000 1 1 80000 A (5ad/i)
] . —— FuULNaIRAY
g 1500000 | 60000 s '
‘2 1450000 - ‘@ 1A (1¥aa/ua.)
g 1 40000 @
3 1400000 - &
1 20000 .
1350000 - $ & == . —=— FIULNAIRABY
1300000 : ‘ ‘ ‘ : Lo i ,
15 20 25 30 35 nziasTg Nyviae (l%aa/im.)
(31-35 ppt)

au@au (ppt)
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MINUBINIIVD I DA 1Y seed AUDY

PEAIARLE ‘IEI%EIE"I'! 018 90 o7 —%— FUULNRIAAAY

1840000 - - 100000
1800000 | 1 80000
1760000 | 1 60000 f\g
1720000 | 1 40000 E
1680000 | 1 20000 ~
1640000 ‘ ‘ ‘ ‘ ‘ 0

15 20 25 30 35 wmeiasssuang

(34-35 ppt)
au@Eu (ppt)

fivagaausas
fAu (Luaa/in)

—o— AUUUNRIARDU

Budiu (as/ua.)

—a— INUUNRIARDY
Aumla (ad/ua.)
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