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Study on Growth Rates of Amphiprion clarkii Larvae Fed with
Harpacticoid Copepods
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Abstract

The purpose of this research was to study larval growth of Clark’s anemonefish (4dmphiprion
clarkii) fed with harpacticoid copepods. After hatching, A. clarkii larvae were fed with 5 species of
harpacticoid copepods (Zigriopus sirindhornae, T. thailandensis, T. japonicus, Paramphiascella choi and
Nitokra karanovici) as well as rotifers and were divided into 7 experimental groups. Experimental Group
1 was fed with T. sirindhornae, Group 2 with T. thailandensis, Group 3 with T. japonicus, Group 4 with
Paramphiascella choi, Group 5 with Nitokra karanovici, Group 6 with 5 species of harpacticoid copepods
(T. sirindhornae+T thailandensis+T. japonicus+Paramphiascella choi +Nitokra karanovici) and Group 7
with Rotifers (Brachionus)+Artemia nauplii. In addition, each group of fish larvae was fed with rotifers
as supplementary food from 10% to 45% days. The experimental Group 6 showed the best results with
larval growth rate of 0.077 gm/ind./day, average length of 3.47 cm and average weight of 0.73 g; this was
followed in descending order by Groups 1, 3, 2, 5 and 4. Group 7 exhibited least satisfactory results, with
larval growth rate of 0.052 cm/ind./day, average length of 2.36 cm and average weight of 0.25 g. This study
indicated that harpacticoid copepods are suitable as live feeds for marine fish larviculture, while Brachionus

and Artemia nauplii are also important as supplementary diets.
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mngﬁﬁ 4 gnﬁmm%@umﬂﬂﬁmﬁauma
fzasunaiineslafinensiniy 5 oila (A3
vaansil 6) fuhwiiniads 0.72 n¥udeiiengega 09
mﬁamiwmaaoqmﬁ 1 (0.46 n3N) qmﬁ 3 (0.39 Ni¥)
#adl 2 (0.39 n3N) 7A@l 5 (0.30 n3N) AR 4 (028

289
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IVNSTUANGATU
AMANETD
95% Confidence Interval for Mean
N Mean | Std. Deviation | Std. Error Lower Bound Upper Bound Minimum | Maximum
1.00 30 | 2.9567 471755 08719 2.7783 3.1350 2.00 3.80
2.00 30 | 2.6900 49225 .08987 2.5062 2.8738 1.80 3.60
3.00 30 | 2.7967 44216 .08073 2.6316 2.9618 1.80 3.50
4.00 30 | 2.4167 .52986 09674 2.2188 2.6145 1.50 3.60
5.00 30 | 2.4667 39246 07165 2.3201 2.6132 1.90 3.40
6.00 30 | 3.4667 44515 08127 3.3004 3.6329 2.20 4.00
7.00 30 | 2.3633 40214 07342 2.2132 2.5135 1.90 3.20
Total | 210 | 2.7367 .57628 .03977 2.6583 2.8151 1.50 4.00
Sum of Squares df Mean Square F Sig.
Between Groups 27.053 6 4.509 21.610 .000
Within Groups 42.355 203 209
Total 69.408 209
¥ o
UIUNn
95% Confidence Interval for Mean
N | Mean | Std. Deviation | Std. Error Lower Bound Upper Bound Minimum | Maximum
1.00 30 | .4640 .20882 .03812 .3860 5420 14 94
2.00 30 | .3877 .20329 03712 3118 4636 a1 85
3.00 30 | .3913 16412 102996 .3300 4526 10 a
4.00 30 | .2800 16673 103044 2177 3423 .05 il
5.00 30 | .2960 .14533 102653 2417 3503 a1 .64
6.00 30 | .7253 .24159 104411 .6351 8155 17 1.10
7.00 30 | .2553 13793 102518 .2038 .3068 A2 .58
Total | 210 | .4000 .23555 01625 3679 4320 .05 1.10
Sum of Squares df Mean Square F Sig.
Between Groups 4.689 6 782 22.969 .000
Within Groups 6.907 203 .034
Total 11.596 209
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A1919N 3 Tukey HSD ’JLﬂi']::‘ﬂ’ﬂm‘j@L‘]JiEI‘UL‘VIEI‘LIﬁ’)’]NEI’]’JQﬂ'ﬂa’mqi@‘l‘lf\nHﬂﬂﬂdﬁ)’]ﬂﬂ’ﬁﬂlﬁﬂ’]ﬂﬂ’)ﬂﬂ?ﬂ’ﬁLLGIﬂG]’l\‘lﬂu

95% Confidence Interval

(1 (J) Mean Difference Std. si
FoodType FoodTypes (1) Error g. Lower Upper
Bound Bound
Tukey 1.00 2.00 .26667 11794 .268 -.0846 6179
HSD (Tigriopus sirindhornae  3.00 .16000 11794 .824 -1912 5112
4.00 .54000° 11794 .000 .1888 .8912
5.00 .49000° 11794 .001 .1388 .8412
6.00 -51000° 11794 .000 -.8612 -.1588
7.00 .59333 11794 .000 .2421 .9446
2.00 1.00 -.26667 11794 .268 -.6179 .0846
(T. thailandensis) 3.00 -.10667 11794 972 -.4579 .2446
4.00 .27333 11794 241 -.0779 .6246
5.00 .22333 11794 487 -.1279 5746
6.00 -.77667 11794 .000 -1.1279 -.4254
7.00 .32667 11794 .087 -.0246 6779
3.00 1.00 -.16000 11794 .824 -5112 1912
(T. japonicus) 2.00 .10667 11794 972 -.2446 4579
4.00 .38000° 11794 .025 .0288 7312
5.00 .33000 11794 .081 -.0212 .6812
6.00 -.67000° 11794 .000 -1.0212 -.3188
7.00 43333 11794 .006 .0821 .7846
4.00 1.00 -.54000 11794 .000 -.8912 -.1888
(Paramphiascella choi) 2.00 -.27333 11794 241 -.6246 .0779
3.00 -.38000 11794 .025 -.7312 -.0288
5.00 -.05000 11794 1.000 -.4012 3012
6.00 -1.05000 11794 .000 -1.4012 -.6988
7.00 .05333 11794 .999 -.2979 4046
5.00 1.00 -.49000 11794 .001 -.8412 -.1388
(Nitokra karanovici) 2.00 -.22333 11794 487 -.5746 1279
3.00 -.33000 11794 .081 -.6812 .0212
4.00 .05000 11794 1.000 -.3012 4012
6.00 -1.00000° 11794 .000 -1.3512 -.6488
7.00 .10333 11794 .976 -.2479 4546
6.00 1.00 .51 000: 11794 .000 .1588 .8612
(Ts+Tt+Tj+Pc+Nk) 2.00 .77667 11794 .000 4254 1.1279
3.00 .67000° 11794 .000 .3188 1.0212
4.00 1.05000° 11794 .000 .6988 1.4012
5.00 1.00000° 11794 .000 .6488 1.3512
7.00 1.10333 11794 .000 7521 1.4546
7.00 1.00 -.59333 11794 .000 -.9446 -.2421
Brachionus+Artemia nauplii -~ 2.00 -.32667 11794 .087 -.6779 .0246
3.00 -.43333 11794 .006 -.7846 -.0821
4.00 -.05333 11794 .999 -.4046 .2979
5.00 -.10333 11794 .976 -.4546 2479
6.00 -1.10333 11794 .000 -1.4546 -.7521
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Han13lATzRnIAlTuLaznIan s luld
a3l 4 avdlsznaunviafvasnsalzduiinulusensuwaineslafiwen Tigriopus 3 ¥ila
naalsiu Tigriopus Tigriopus Tigriopus
sirindhornae thailandensis Japonicus
Myristic acid (C14:0) v
Pentadecanoic acid (C15:0) v v
Palmitic acid (C16:0) 4 4 4
Palmitoleic acid (C16:1) 4
Stearic acid (C18:0) 4
Oleic acid [C18:1 (n-9)] (Omega - 9) v v v
Linoleic acid [C18:2 (n-6)] (Omega - 6) v
Alpha-Linolenic acid [ C18:3 (n-3)] v
(Omega - 3)
Cyclopentanetridecanoic acid (C19:0) 4
FI']‘S’]\‘I"?i 5 E]\‘]ﬁﬂiiﬂﬂﬂ‘l/l']\'iLﬂﬁ"ﬂﬂ\‘iﬂiﬂE]zﬁIu‘ﬁWUIuﬁ'Jﬁﬁ%LLWﬂﬁﬂﬂﬂIﬂﬂWﬂﬂ 5 il
Jadnsw/ 100 dadnsu
nsnazilu Tigriopus Tigriopus Tigriopus Paramphias- Nitokra
siridhornae thailandensis Japonicus cella choi karanovici
Aspartic acid 4.30 4.87 5.20 3.55 3.25
Serine 1.95 2.30 2.50 1.94 1.50
Glutamic acid 6.58 7.31 7.52 4.77 4.28
Glycine 1.95 2.27 2.43 2.27 1.94
Histidine 0.74 0.89 0.97 0.73 0.69
Arginine 3.03 3.27 3.21 2.81 2.42
Threonine 1.88 2.20 2.33 1.89 1.41
Alanine 2.90 3.08 3.36 2.73 1.95
Proline 2.79 4.61 2.76 2.57 1.67
Tyrosine 1.42 1.68 2.11 1.46 0.93
Valine 1.99 2.29 2.54 2.14 1.49
Lysine 3.06 3.52 3.81 2.11 2.12
Isoleucine 1.49 1.73 1.84 1.31 1.08
Leucine 2.67 3.11 3.28 2.35 1.91
Phenylalanine 1.46 1.76 1.80 1.42 1.14
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4. F500HA

Tun1sfnmadel awnsadszdudneninnis
THselomiannarSunaiineslafinen 5 falunis
Wuemnsfidineyuiagnuainisguaisudes Ty
WisnfisuAusmMNsRFInduiininzidBegnian
fenldiu Aslsfmas+uawisaresasiily luny
gnuameszninmameasy Huwalilddnisen
Fnevgnuarluynyanimaasegeiioiosas 100
Tnefinsnsniaydulazesgniailuganismaasei
6 drgegaiaduaueny 0077 uAwas/F
uazihvin 0.016 N3/ mmzﬁgnﬂaﬂuqmms
nAaDsil 7 (yARIUAN) ﬁmmmm’nm:ﬁmﬁnﬁhqﬁ]
0.052 BURALNAY/AY/ U LAz 0.005 nFu/Ay/umy
aey

wiinsld Tigriopus sirindhornae Tuﬁmmi‘wﬂam

a

it 1 Twan1swsaivlafninganismaassd 2-5 uas
qmﬁ 7 WANAIINNTIATIEITAIE Tukey HSD lainy
ANNLANATiTE AR dY P>0.05

naa e T Idnanseruaisfinduazans [1]
fisneemliin gnuananipusnzidnisengega
Lﬁamﬁﬂummsﬁmq 10 way 12 Y4 uavdsléna
ULARIAY Divya WasAMe [3] 593919 Olivotto waz
Az [16] Aeansunafirsslafinanvansandiniy
Lﬂumm{[umsaqmagnﬂmufsnﬂn WAFIASEAY
sndudesl#lsfmes Brachionus Husmsisnsu
(starter food) usnanii gnnhuazamue [2] 1ﬁﬁ§ﬁ)ﬁ
InslEansunafineslafinansiniu Artemia naupli
ﬁaa‘lﬁﬂs:anmwmfﬁL%ﬁf[umsaqmagnﬁaqm@h

atalsfinn Solsisansmimwanismesssiinioy
Weniuseaums@nedu wasanansunainasla-
fwanilFoyuragnianusdafinuz vl dduny
Tudszmalng uazfusuideidussdanaglinian
MINEENEEIM NN IATInTasngs i 8ee
LﬁaLﬁuﬂ%mmuaﬂﬁLﬂuawmiﬁﬁ@mﬁiﬂumiaqma
gns‘fm’iﬁ;ﬁﬂdau

Kreeger wazamiy [11] §s1eauliin Tigriopus
califormicus #insalasu (fatty acids) 20: 5n-3
uay 22 6n-3 wAvATeatell wunselosuseenn

10 1¢wy Palmitic acid (C16:0) war Oleic acid
[C18:1(n-9)] (Omega—9) Tus Tigriopus W 3 zila
Foudiin T, sirindhornae Avfinzasnialaiutioanin
T. thailandensis WaZ T. Japonicus LSRG
Thnafsansdyiivlazesgniaininndt @mnsu
nsnaziluiinulusa Tigriopus W 3 waliuansng
fiuxnin ’?5\1n’mnmaam%v’aﬁ‘mlﬁLﬁun'ﬁﬁﬂmqmm
malnsuinszedlainen LLﬁiLLN@GLﬂuﬁﬂﬁdﬂﬁuﬁ’lu
Wavsclamiunouddeluauinnssly

5. &3l
malfasunaireslafinaanaisziaswiu 1Ju
amsfinavhlFdnnsesuivlazesgnuainiiou
addaviidngegalasgeniinsiilafineasiaiies
ptnafitfaddumeadii (P<0.05) uianSunafinasladf-
WanA3Ua3 Tigriopus sirindhornae Tﬁwaﬁﬁqﬂﬁiami
winAuTnasgnuaisraEILazi N auAT
T#sudaidenidulafineaiiinuaininiigalunis
hanlduselsmilsmamzidssgnua iudeusiely
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