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Abstract

This study was carried to observe guidelines for hatching efficiency enhancement of the
ovigerous female mud spiny lobster ( Panulirus polyphagus) under hatching conditions. Two
treatments used were female brooder hatching operation, i.e., without management (T1) and using
formalin and oxytetracycline (T2) in brooders before transferred to hatching tanks. In T2, brooders
were soaked in a 100 ppm formalin solution for 10 minutes and then soaked in a 50 ppm
oxytetracycline solution for 1 hour. Each treatment had 9 female broodstocks (n=9). The mean
carapace length (CL) and body weight (BW) of brooder in both treatments were 92.6+9.1 and
92.1+£7.5 mm, and 597.3+144.8 and 625.2+116.0 g, respectively. Results showed that the mean
hatching rate (HR) of brooder in T1 (18.7+12.6%) was significantly lower (p<0.05) than in T2
(33.0+10.8%). The brooder in T1 had a lower total number of phyllosoma larvae (164,571+146,874
larvae) than produced in T2 (250,500+135,799 larvae, p<0.05). In addition, analysis of correlation
showed that CL (r = 0.11, p>0.01) and BW (r = 0.02, p>0.01) were a negligible relationship between
HR of female mud spiny lobsters in the hatchery conditions. This study indicates that used formalin
and oxytetracycline in the ovigerous female can improve hatching efficiency enhancement.

Keywords: Mud spiny lobster, Female brooders management, Hatching rate
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Figure 1 Mud spiny lobster, Panulirus polyphagus (a)and characteristic of eggs attached to

pleopods on the abdomen of ovigerous female (b).

1a

o A Y g Y 9 o . aa
ﬁﬂL@@ﬂLLNQQN\?ﬂ?L@uV}NVL"Hﬁﬂﬁuq‘ﬂ@ﬂixﬁlgmu (brlght orange eggs Stage) RINITUR

o

Bhatiyasevi and Kittiwattanawong (1994) @ﬁﬂﬁuﬁmuﬂﬁ\i ansauludawmunszazla (incubation

a v

tank) TnelddvlWiuaiauinmanug 500 an9 (1319 0.8 WWAT x €19 1.65 LNAT x 44 0.60 11A9) Laotius

fle 1 f/e szndnaniadesliviesunass (Pema viridis) ananuau 2-3 i iluamsiuas 1 8a a0

(2
a o a

Usznnn 09.00 W. WiaNAgaadAN I LNTzazaes 1IN uanaInil Auliunnsganznauuazilaey

Y o vlrl’ndl

fneineznnm 20-30% dUnnviaz 2 A3 Rewfslansauaunszislanfnegnnifieaimundule

q

szeivilane@inmana (dark brown eggs stage) AstuaifienndnmNeqnlaanAquiin (carapace length;

v g

CL) Ana1Laa3

o '

\Waanfathdes uavdainninsansesufsdanaaunauniamnziln (total weight; TW) fiagl

'
v aa a

wsastaRanaanAlian 1 A1uuls (SUNFORD §u KAH5000S) wiatinusifislassasdslniuafauin

a

AYMNq 500 AR9 (hatching tank) Ineitlaneusfis 1 fa/d INBANTUNI TN SR ARANN LN ARD

o o ' ' o 1

dmfuganimeaes T2 neudaeudiiansiauasdunizin azailunisuguaiesios

q

WasunaufiAa Lty 100 ppm ludelniuesaunn 200 das w1 10 w7 mnfuﬁﬁmmﬁﬂﬂ wIiaend
R laAuRiALEndL 50 ppm ludelniuesaunn 200 AR w1 Falua winasiuafisliidenaq
Nz

3. MeALUUNg

3.1 nnaunanuaulasasinminla 1 iy

a '

Ausaatsldsrazilarenfnagiudinfiasudfsdansiauniiuanuanld tne e

v U 1
' o o

a <3 1y o 1 % o o 1 1 g’ 4 dl aa a
(forcep) AUQNNUAIINLNTNATUIY 10 WH /MNUU et lddainmindorrestsRaneanAie

q

2 Aunide duaruauldnielfinfesawneslalulasalal uaziidayai llunAusnmnanuaulise

o

c” o 1 o dy
yminla 1 n¥u Fail

samdamalulainisszas I 15 atiuf 2 (nangias - $u3nAN 2564)



15

. o Auaulinguiin (Wes) x twninla 1 niu
Auaulisie 1 nin (Weg) = —

=
wuinlangu

o o

Ul (NTH)

3.2 navniwinal annld dnsnieinla wazanuiuaesgnisiansiaussazusnin

dl v o (5% ° 1Y nl/ 09/ v A 3: dl 09/ o/ o/ Y
LN@@]ﬂQ\iﬁﬂ‘ﬂ‘ﬂﬂLﬂquLLﬂﬂLLNQQ‘ﬂ?‘Jﬂ LAZUNNNNNITNUINUNANATIWNAUIUINUNRAILNNN

wasinld (body weight; BW) udaasguiugnijsiansiaulagldininadauin 100 dadans gusnadlylu

q

v 1

famnzin 3 A3esas wAeatIasaNILg N BN RN IEduanTiuTina g N N

q

v %

v 4 1
AusnimsutisnsanieludanizinieAuaanuaugnisdansiauszazusniln (newly hatched

q

phyllosoma; NP,) ﬂﬁ?ﬂfagamﬁﬁwummﬁ’lmmmﬁwﬁﬂw (eggs mass; EM) U3nnaulel (fecundity: F)

o o

wazdmainlal (hatching rate; HR) sausifiaudiazfianinannig (1), (2) uaz (3) ANANAL Al
(1) EM=TW -BW
(2)  HR=(NP, x 100)/F

(3) F=EM x anuqulaisa 1 n5y

o

Ve EM = tinuinlal (n§w) TW = ninganreudfeiansiauneaunismizin (nFN) BW =

wnminsaudfiandsinla (nFN) HR = dmainlal (%) NP, = Aquiugnijssiansiaussazusnin (da) F =

1Bunaulal (Wev)

3.3 N19IMIIRTATITIADUNINENTENINUNNZAN
p3vadlATziRun NI lusendnawzAnuafsdansauiasATasile uLarasn19Asl AN
LANT991dRag Salinity refractometer (Primatech) snnaseandiauniazanaluin (DO) wazguuyd
289ti13ARAe DO meter (YSI 550A) Autilungaliluma19aa9indnéag pH meter (Cyber Scan pH 11)
antluiusaetneinlsezunns 200 Jadans ldaaanaranninelnudmanziunlBuineniuila sy
Tulmsdt LL@:mmLﬂum'"mﬂwluﬁmﬂﬁﬁﬁmmwﬁ%‘mmdimmm APHA, AWWA and WEF (2017)
1#uA Koroleff's indophenol blue method, Colorimetric method waz Titration method ANNAAL &NM5L
[ % A d‘ a s ogj o v &I a c 4. .
n139AN1IRANANARLLAYTUNNIIAIzIRN N R st ATasa N TN TWIndiAas (i5 uv-vis Hanon
Spectrophotometer)
4. MsAsIzutaya
4.1 TRszidiayan At
= ' A oA ) o Ry ) Y aa
nRrauiauAedsNanIANuansesdayanlilundazganisaaaddionds
Independent sample t-test N7zAUAINNTRIU 95% TneAimsneiiazdsennanaiagllsunsy 1BM

SPSS Statistics for Windows (version 21.0; IBM Corp., Armonk, NY. USA)

eansidmatulaginistleras U9 15 atiui 2 (nsngIas - fulnaN 2564)



16

4.2 JAsTARNNANAUEN NN NARLIE AN BNINN TN LN
WIAMNANAUTIENINAINELL AN AGHID LL@:fiwﬁﬂﬁQLLﬂﬁqﬁqu@uﬁuﬁmmWﬂH
Imﬂ%ﬁmﬁLquﬁﬁhzi’uﬂa:@wﬁmuﬁuﬁuﬁmuLﬁﬂﬁfﬁu (Pearson’s production moment correlation)
uainouainnsuLlapansmaneAndudssAvsandintis (1) A Hinkle ef al. (2003) wrindeyaiildan

AAINATINTI0LUN (descriptive method)

NANISANE

©

nstsziiiusauulinaneguiiieswesuifelnsauie Midulieyaguwlunisfineaiell

1 4 v
= o

wudn la 1 nfu Hauauldiade 14,370£975 Was (n=10) Gesatausiadensiaun i lunsdnsaadl
1 v 1
=

MAestANIINARRIRIIIAANNENABNAgETALeAY WntinsaNneunIInzAneaY Wntinsaeae

' o

uvinlaeas waziFuinldeas lhuand1esiunneads (p>0.05) winsdfedansiaunwizinuuylad

'
o

A139ANNTABLANTILNNT (T1) axiansin1sinleasAIngn (p<0.05) wfslansiaulugaAnim AABINN

Q

nsanNsuNfFaensutWaiNAL (100 ppm) Wik 10 W9 uazuteaandansnlEaau (50 ppm) Wi 1

1
| = ' o

dqluanauniunig (T2) Aa Aamnsinisdnlaaasviniy 18.7412.6 WAL 33.0410.8% ANNANFU

e Y PN T, Y e T T S & dy o
uanaInN LM@QNmmmﬂwmm@gmummmuummnu@u ﬂﬁ‘ﬂ\l"ll‘V]LLNQ\?N\‘mﬁ‘L@uLﬂIﬂVN‘ﬂﬂmWﬂuﬂ\‘iL‘W”Iz

q

o

Wnunmadanialsindesaanseed wudn seedsldrasusifelinaauluganimaaas T1 dowlunjiilu

]
A o

laide waywuldstadaanaglaunsiilen (Zoothamnium sp.) innzRnagiluarusuuinideieun

b

Y o

foatldnlfanuifsdansiauluganimeaas T2 (Figure 2) danaliinananiadaaaegnijedansia

Q

sza1y phyllosoma annuaifisluganimaaas T1 Aifiunatieandn (p<0.05) aesusfisluganimaaes T2

(Table 1)

Figure 2 Protozoa, Zoothamnium sp. (ZO) were found mostly on egg shells of female mud spiny
lobster, P. polyphagus during hatching in T1, without brooder management (a) and characteristic of

normally eggs in T2, with brooder management using formalin and oxytetracycline (b).
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Table 1 Comparison of carapace length, body weight, fecundity, hatching rate and newly hatched
phyllosoma (mean+SD) of female mud spiny lobster, P. polyphagus in both treatments (n=9).
ltems Without brooder With brooder p-value
management (T1) management (T2)

Carapace length (mm) 92.6+9.1° 92.1+7.5° 0.91
Total weight (g) 648.0£165.2 683.2£134 .1 0.63
Body weight (g) 597.3+144.8° 625.2+116.0° 0.66
Eggs mass (g) 50.7+24.4° 58.0+£23.8° 0.52
Fecundity (eggs) 728,240+350,253° | 833,300+341,927 ° 0.53
Hatching rate (%) 18.7+12.6° 33.0+10.8 ° 0.03
Newly hatched phyllosoma (larvae) 164,571+146,874° | 250,500+135,799° 0.04

Note: Means within the same row with same superscripts are not significantly different (P>0.05).

uanaNi Ann1sANEIANNENRUEN N EnnsatsEENEAMNNsINzRNTeud TN LAy

o ' a a

3 A % 0” o % 1=l 1 A [
wud nAnelaenaguein wazmindaveu i liinafetsrdnninnismnzin viseilady
3 o algj s ¢ v e o o 'Y o
nenanwisaestiadeil luladnduiudiududnsinisinaesudfeianaiaunialulsanizin
(Table 2) @9UAIANNINUNTENTIINITIIEINUNATanganw wudn ArpunIntaslulsas

W3 A e NRA TR Il ANHLANFN AU AT AL LT UIE I8 ANIIMAADY (Table 3)

Table 2 The correlation between carapace length - hatching rate and body weight - hatching rate

of female mud spiny lobster, P. polyphagus (n=18).

Carapace length (CL) Body weight (BW)

Hatching rate (HR)  Pearson correlation (r) 0.11 0.02

p-value 0.66 0.94

Interpretation correlation  negligible relationship  negligible relationship
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Table 3 Water qualities (mean+SD.) in hatching tanks of mud spiny lobster, P. polyphagus in both

treatments.
Parameters Without brooder With brooder p-value
management (T1) management (T2)
Salinity (ppt) 31.81£0.9 31.1£0.8 0.13
Dissolved oxygen (mg/l) 4.2+0.39 4.3+0.5 0.62
Temperature (°C) 27.0+0.31 26.6+0.7 0.14
pH 8.4+0.1 8.4+0.2 0.78
Total ammonia (mg-N/I) 0.2+0.1 0.3+0.2 0.82
Nitrite (mg-N/I) 0.2+0.1 0.310.2 0.51
Alkalinity (mg/l as CaCO,) 151.918.4 148.0£11.9 0.43
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