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In order to estimate energy budgets of Palaemon macrodactylus, larvae of the shrimp
were reared in the laboratory at constant conditions (25C; 31~32%), and then juvenile
to adult of the shrimp were reared at 15C and 25T in the laboratory.

Energy used by the reared shrimps were calculated from estimates of data on feeding,
growth, molting, metabolism, nitrogen excretion, and energy content.

Juveniles and adults reared in the laboratory, which fed on Arfemia nauplii, had an
average daily growth rates of 0.079 mm/day at 15T and of 0.122 mm/day at 25C. The
average growth factor* of P. macrodactylus males and females ranged from 3.2% for adult
to 13.2% for juveniles individuals, respectively. Intermolt periods were related to body size
of the shrimp and to temperature. Average laboratory growth curves were calculated from
data on growth factors and intermolt periods to body size of the shrimp at 15T and 25C.

The calorie contents of the shrimp, their molts, eggs and larvae were determined by
biochemical composition and oxygen bomb calorimetry. The average amount of energy
used in growth for larvae and juvenile to adult were 4.94 cal and 4.55 cal per dry weight
in milligram, respectively. The ammount of oxygen used in metabolism was calculated from
size, temperature-specific respiration rate. To convert the ammount of oxygen used in
respiration into the equivalent energy lost heat was estimated from the data on chemical
composition for the larvae and adult, the values was 4.58 cal/ml O,. The energy content
per egg was 0.078 cal.

The assimilation efficiency estimated by nitrogen content of food and egested faeces
gave 615% for the larvae. The efficiencies for juvenile to adult ranged between 794%
and 90.1%

The gross growth efficiencies (Ki) and net growth efficiencies (K;) of P. macrodactylus
showed 18.33% and 32.63% for total larval stages, ranged from 21.30% to 31.04% and
from 30.03% to 39.34% for juvenile to adult, respectively.

* Growth factor is the percentage increase in body length at each molt.
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EoZ3Z A% (Palaemon macrodactylus) = 32}
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¥ (Kim, 1977).

s

g9 HHAE F2 2HAE] BT HFA
el i 2 ey e el dd
Azf Bl BY AY@Th 4E5F B7A

oA F2E2FAN+= WP TELTY '6‘"?‘1\5.1'
2] 3hutolt, o2 HAlolu A Hez 7t
Z olF 2 A Holz o]&E 5 glrh

o= g Ao AAH HHE BE duiAE
BEZA FASAY OE FITAR HolHm H
olAlE EE “‘O]J%T—} gE d¥d Tz J9
9] A BFe ol WHIA FHEHS Ao

ez A aE9 sohe ATy o
2 #AE A% Rel astAg ¢4 A
MEGALo] & AR FRE AHEA A=
o] ¢ F2drt (Park, 1989).

29 oAyR FAd #F d7E
Azt oA HAolfH¥ & oldste FAH R
7t ", 12 559 AL HdE 588 AdF
8l AHE 28X F-§38td (Vernberg and Vernberg,
1981).

e ggn

AR5 WA £Ad Bejie A 2 4
4 Aue d4es AT Wl d7HD gon

(Clutter and Theilacker, 1971; Sameoto, 1976;
Emmerson, 1984; Harms, 1987; Willows, 1987; Kim
and Chin, 1991), 47, B9, ¥4, 3%, w4, A
2 24 9 dyA g disk A8F Aol
oA oA FAE FHL3L A JFA
ol gAAE T Roli Aded, F3I HFZHF
e fFA8e @] oAyA FA & 477t
o] Huxo] it} (Marian and Knight, 1980;
Dawirs, 1983; Anger and Dietrich, 1984; Anger et
al, 1989; Anger, 1990).

¥, &4t Palaemonidae®) #E ITF=& A4
o] A3 oA HAF (Reeve, 1969), 4474 X
2+ (Emmerson, 1985) B HolFxxo] wZ 4jo]
% (Yafera and Rodriguez, 1985), 18] 3 AbA& 4]
o mle & 2 989 9% (Hiroko et al,
1990) & TS BRuE 3op B F oy Ee
E3A o WA E Little (1969)2 FA2AYof
#e Ruode A iz

B ATE 3Ed AT ANae e

+8 WoR 4%, 9d, 44, £F, A4u4,
849 88 24 o oA B2L ZHelol
AABAE B2 oA 48 243, oA
559 FUE FIHEA AT JUA =
g9l g 4u¥E Y J24ES QEd T 84

2 2

o] itk
M " HE
1. # #
AETEA FSEIATE 19909 9UFE

1991 1199l 2 FAA 2T 255 ¢y
H57 strdoo A Wd 7tzAd) ARG (=,
lmm)& A48t 2ok A3 552 AF

09 3|59 A PVC FFo] gdRe UxE
HWolA 21 7ko] @Az 2wdte] wFholza

A2 (B3, 200090 532 AP AHESQT A
§ 2 A AMES 4o FEL 31~32% 9
w%ﬁq

FLERAS AL Tas 9A
o FAANFIEA B3R AAE FAslA
dEEE i Agstgd e, AR ol B
X7t #EIEE of7te] E2E sletdr) U F

ArFeEW zoea TS HolZe b KAl
Artemia nauplii (Sanfrancisco Bay strain) & < 10
MA/mle 22 Folatdi, A9 A5
E A2 250 HAISAT. KA o] £ H
A A7 A= brine shrimp, Artemia nauplii R v}
3 vlR & Tapes japonicus S4S o2 FF3)

WA AE AAE A AEHAT

S 25C9 U4

Fn‘,

LU

2. BAEAE
1) REI RE

@ % %

AHEEQ RG-S ud 20~1000 ) F&
F23lq fAEA e AAZ Little (1969)2) 7
off uhe} YA En A3l RFE ] FHAAY
A 2SI, BLGAY $4 157049
AFE ke 7R uHde wirtx] 2A s
Atk AF5e fFAGAE= oF 20~809tElE 70T
A 24X AZAZ L Agdto A HF
Aoz B

@ FEMR, KERZAEE 2 R

A (FE, 31~32%) 157F B9 e 40709
AT 23 (HFA4, 582mm) 2 ohFg =

2
A
A&

342
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Table 1. Mean values of the elapsed time and
biomass for the zoea stages of Palaemon

macrodactylus at 25C.

Developmental Parameter
stage Elapsgd time Body length Dry weight
(days) (mm) (u)
Z-1 0 231+012 1295+ 045
Z-—1I 1.90 2724018 1685+ 0.15
Z-1 3.96 3451023  2940% 212
Z—-NWN 6.60 416+ 032 6733562
72—V 9.46 4551026 10063 +4.81
Z—V 12.34 507 £ 0.18 18360 7.21
Z—Vi 14.85 538+ 023 27693+ 514

344



Palaemon macrodactylus®) A EAte] @& dlx] 3

300

re

r w=56794-T3%8% (12:0.9667)

n

o

o
T

100

Dry weight {ug)

o] 2 4 [ 8 10 12 14 e
Elapsed time (days)

Fig. 1. Mean growth in dry weight of Palaemon macro-

dactylus larvae (Zoea 1 to zoea VI) at 25T,
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L
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Fig. 2. Relationships between uropod length and body

length of P. macrodactylus.

=, 15C2 9 A3l AR A 7 g
T AZEIIEL 36%~119%, FAL 27%~106
%, 25079 4R FRL 47} 34%~163% 2
22%~13.0% 9 HAH a8 AL L FL9
g 2zt g9zt AFFrge] HAAASFNAE &
28 x7F 1Atk (Table 4).

Table 2. Mean growth rates of body length of P.
macrodactylus females and males at 15C.

Initial Final . Growth
Sex length lengatlh (’glams) If,?(;]g rate
(mm)  (mm) 4 (mm/day)
Female 7.30 16.15 8 9 0.104
7.84 15.52 70 8 0.110
8.12 17.23 69 8 0.132
9.46 22.73 137 10 0.097
14.06 28.89 156 10 0.101
1591 21.82 88 6 0.067
1843 27.00 106 8 0.081
22.56 3207 146 7 0.065
2761 34.70 150 7 0.047
28.16 36.65 148 6 0.057
Mean = 0.086
Male 175 19.04 122 1 0.093
8.15 19.39 117 12 0.096
8.86 1593 91 9 0.078
12.30 17.81 49 6 0112
15.38 21.38 84 7 0.071
19.71 28.03 139 8 0.060
21.34 2132 117 7 0.051
2743 33.81 160 7 0.040
28.08 3275 145 5 0.032
Mean = 0.070
0.079

Gross mean
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Table 3. Mean growth rates of body length of P.
macrodactylus females and males at 25C.

mm)  (mm) ays/) OIS (m/day)
Female 6.27 26.37 134 15 0.150
6.55 2340 92 12 0.183
691 1747 60 10 0.176
752 20.31 77 10 0.166
13.58 22.77 65 9 0.137
16.71 3184 90 11 0.168
19.10 25.89 48 6 0.141
25.40 34.00 85 6 0.101
26.90 36.10 133 7 0.069
30.55 3713 111 6 0.059
Mean = 0.135
Male 6.61 20.39 95 13 0.145
7.23 16.98 68 10 0.143
10.07 14.55 41 6 0.109
14.51 2262 85 10 0.095
16.05 2401 84 8 0.095
19.16 26.61 72 8 0.103
20.19 27.20 55 6 0.127
23.04 3347 134 9 0.107
2445 31.69 121 9 0.061
Mean = 0.109
Gross mean 0.122
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Fig. 3. Relationships between body length and growth

factor of P. macrodactylus combined females
and males at 15C and 25C.

Table 4. Statistical analysis of the slope of growth and

$d, 2772 FEo AAstS A Fo] Ft
ol Wt F7be R, FeEE s 2507y A8
o AW =23 7)7ko] 15CF ®3td 93
#Zakot (Fig. 5 2 Table 4).

223019 AAardz g9dE A%
o Azxg o 2y AFS A3 APE
2 o EA EAa9 (Fig 6).

2o $FL g5 BF HAFo] FIYLE F
7t e, A (AF, F 0492mg) A BA=
AAste B¢ 589 AF e 2A S
WEgLe 89%~142% WAl H, zoea VN~
VIZNY fAolA A BgA 9 AFLE XA
o Hi 78% 4k

2) THRE

Aol EF AAL A L 25T A
HedAd zoea S thF AISFHHAM post-
larva® HE|§ X 3le] FF AFL 582 + 0.36mm
A, olAE HEAFY 2UAFez FAEY
o},
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intermolt  period between each group
maintained at 15C and 25C in the
laboratory
Temp.
Source (e %p F Foos d.f
Combined
males and females 15~25 0.54 38 1,271
growth factor
Combined
males and females 15~25 8.06 384 1,271
intermolt period
Males and females
growth factor 15 112 392 1,120
M,
ales and females 2% 163 384 1 150

growth factor

Females

growth factor 15~25 012 38 1,136

Males

15~2 21 :
growth factor 5~ 0 384 1,134

Males and females

intermolt period 15 0.22 392 1,120
Males and females - 070 384 1,150

intermolt period

F: wvariance ratio, Foes: F-value for 95%

confidence limits, d.f.: degree of freedom
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Fig. 4. Relationships between body length and growth
factor of P. macrodactylus females and males at 40 5ec
15T (upper) and 25C (lower). 35F  e—e Female e
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30F e
100 —
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Fig. 5. Relationships between body length and inter- sk
molt period of P. macrodactylus combined fe- .;,-“
males and males at 15¢ and 25C. or &=
5 ‘.— . IS S S i L 3 1 I n R S N
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Chin, 1991). Data points indicate molting.
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Palaemon macrodactylus®l &AL @& oy 31

4, EFAB

Zoea A9 A avFE £L 25T 233}
I, 235 F BT wet A R A
&) % (4 Oyfindi/day) &2 EAIBIYTH (Fig 11).
FRAGAY Aol wetd hsbFE HA
Z7}3te] R=45279 - TV (2=09315)22 ¥4
¥ 4 dden, 9714 Re Aa2ulEF (W O
indi./day), T& #3 ¥ ZA##A|ztolth

B3N A AR FaivES
48 10T 15C, 20C @ 25T A3 g4
HEAA A Ahsu g FHAZHNOZ Fig
129 Ve AT

BozdAeel vAF Ariu gL A 2
77t 245 AR 2 FAHAYG £ 10T
20T 2 15T 2502 Quate 47 285 ¥
266013 F=&o] F7tgtel wel AdiiH &S HA
atA Zlskd o

289 3FE (R ¢ Oyhrfindi)E PW2FTH
(DW, mg/indi) &l F%ol vl std, R=a(DW)°*2

FEY & Utk o] BAANS Fdo} dFE H3t
9,
Log R=Log a+tb Log W «eeeeememeneene: D

olth, 3% (RE 99AE3 2F8& RW, u
Oy/mg, W/hr) 2 H7A3H R/DW=a(DW)b"1o] ¥
i, o] A&

Log(R/DW)=Log a+(b=1) - Log DW -+ @
9] 2oz uFo] At}

Bz HA4HE (R W Os/mg, W/hr)
I A3 (DW, mg/indi) & A E Fig. 120] vehd
wlel #Zom 2 Qo 7 £ ALY
Table 58 £tk F28 24 FAA A AAE bl
7 AWt Log adl A @ &A= Fig 139 EA3A
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Fig. 12. Relationships between weight specific respi-
ration rate (R) and dry weight of P. macroda-
chylus at 10C, 15T, 20T and 25C,
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Fig. 13. Relationships between log a and water tem-
perature (upper), and between b-1 and water
temperature (lower) in respiration-dry weight
relationship of P. macrodactylus.

Table 5. Regression statistics of log weight specific
respiration rate (R, 4 Oz/mg dry weight/hr)
on log dry weight (W, mg/ndi.) of P
macrodactylus.
Equation of regression line
Teml’(ej*;t“re n  LogR=logat(b) - LogW ¢
C
T Log a b-1
25 18 15482 -0.6326 0.9704
20 19 1.2295 -0.5956 0.9774
15 18 0.9705 -0.5477 0.9601
10 15 06282 -0.4882 0.9487
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% (4 Oymg, DW/hr) & JERT o]
L3t o] X Akl glo] &

2]
25CNM FLE23N¢ A5 9 AA7L

5. mFEEM

F& 25T SAT FA dEYolAL WA
&% B9 (Fig 15), frAo] A%E e o=l w3
(yg N/indi/day) & 5715t A% oF 17 ygol 4
2 870 3y, AFOl 184 yg! zoea VI7] HAL
238 g9 YR ol AAE w4t

E2E2AS Ao Ao FMAdALTL
Fgo] Frted wet dA43] Fretdth & 15
o} 25T A AF e digh AirujdE A
dHe 747z} -046677 -0.1319, L2l Al
-046399} -047812 BEAIHAL, F& 15T} 25T
Tho) A &9 Quike 20894t (Fig. 15).

F2 16C9 250 A HAd AF 22 1426mg 2
145.0mg?l MA o] FujdA LT grje} & o}
Hiedlo wjdHFE 54 %= Fig 16% 2
o},

FL 15CHA i Ede FeE Yt e
FALT} 4915 yg, GEYo} & olu A4Vt 24
3110 g = 1.377 geol A2, 25CA M= 2+ 9.771
ug, 6574 ug D 2741 yg 0. 2 A ol F oM} ¢
EYol g ofuieA Lo} uid o] 01%E F7tst
o wjdaEte] Aoyt gryel @ olui=itolg)
o FuidALFTNA dRYGEALE 15094
633%, 250 M= 673% 24 BLEFANSE Y
AL A9 2/38 F4xUoley Helg sty
t}.
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6. ¥ E8
FAel Holge #4 VHAZE dFo dold
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Fig. 14. The rate of ammonia nitrogen excretion of P.

macrodactylus \arvae at 25C.
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Fig. 18. Daily feeding rate of P. macrodactylus juvenile

and adult fed Artemia nauplii at 15C and 25

C

a

BTN A 24420 AHdte Fet HolA
Q) Artemia nauplii $vte]e] B AXFTFL 2
ug®) Atk

zoea 17) (A%F, 13ug) AL a7 12408
Holslg, fA Z3Fol ua Hol#ke F7t
3oy goea VIV) (BT, 277 o) w9 373 Aol
2 1102 wo B Z748 Y

e 15T 250 A &3 X 2 AA A
o] &5 B (Fig 18), 25T A¥EY Heol&o] 15
cZd viste) AASA wRow, A A7
ZNEFE AL YolFe FIEET

sl A2 AAdE FY F& L A3
2 Hdolgy A Moldie FF AFTAHR
(Fig. 9) 2 28 Uzt Ao & 3A (Fig 1992
A &5te] AAretg

N

7. BEMess=

BEoZdA$9 44, 23k 2 A EAE
S Ho] R WiERo AF mgT AAHFFE NHE
2 3o THAELS AEF AT Table 691 &
23t o}

Hol& MEH Artemia nauwplii®) BEF mg? 2
AFFL 1022%, zoea N ~zoea VI7] FA0] W&
8l faccesd] A4 e 394% (vt Wit ALE
AEE ZAF z0ea T FHEEE 615% >
e X3 2 Ao 28 FHage FE
of mat thh HFolE B, 15T A3t Z
A A FEEL 814%, F& 25TAA H
LEAN$ F3EEL 896% At

=

8. famESl {L2ay AR L Xl BE
A%, gy, 3§ 2 YA AHEE AUAE A

Table 6. Assimilation efficiency of P. macrodactylus
larvae, juveniles and adults fed Artemia
nauplii in the faboratory at 15C and 25C.

Temp. Exot Food N  Faeces N  Assimilation
iy Pl content content efficiency

(0 No. (%) L (%)
15 1 1041 2.14 794
2 10.06 169 832
3 10.18 1.87 816
Mean 814
25 1 10.36 103 90.1
2 10.17 1.08 894
3 10.21 110 89.2
Mean 89.6
25 (Larva) 10.22 394 615

&3}7] Y3t L3N B4, 294, ¢ ¢
FA MEY 247 YA FFE SHS AH
€ Table 7 JeR KAt

220 z2¢W AEA ZAL AFd dF Wy
&3 AZF mgd dFo2 Jepd o) 3 Aojrt §l
Jqooz EAY 383 4L 25E XTI O
Fg 279 HYFE AL EfsA A 2
ot}

2R wwAge 656%, FF F4e 47
538% 2 67.5% ¥tk wo oiFe AL T/
e, AL 85%9 W& #AALH 16% 9
o ePTL By, 2HAE chitine] 355
golnl ZRAEY 466% = 3FolAUTt B4, @x
A, ¢ D FAA) N AR dFHAR Y
g =X BAL AF mgd 44 455, 2.28,
671 L 4.94cal R T}

9. Ofitix] ¥k

FL2EHAN$Y A g QA FAE
A%, g9y, 3%, W4, deol 2 YA #F 23
Az Ak

FAe AF mgT AR FHFLE 494caiolt. L
dug fAol AR Ae3te B AV FLS
4.94cal/mgX (A%, mg)olx, As = A= 455
cal/mgX (A%, mg)E A3 o} &3t

Zoea N~ViIfie] §Ao 2 BE £A3 B34
9o AzFFL AzAFY HFF 78%39°H, ©
#E F2EAATY AR FEsAh 4
gIH 9 AT mgd F71ELE 536%, HET A
A {712 mgd HTIF LS 4.25cal0)th
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Table 7. Biochemical composition and energy content of dry P. macrodactylus bodies, molts, eggs and larva.
Tabulated values for compaosition are %, and for energy content are cal/mg. The sums of % ash, protein,
lipid, chitin and carbohydrate=100%. ND; non-dected

. . Crude . . Carbo-

Specimen Hydrogen Carbon  Nitrogen protein Lipid Chitin hy drrate Ash Energy

Body 58 373 105 65.6 85 76 23 16.0 4.80
(4.29)*

Molt 2.0 173 29 18.1 ND 355 ND 464 245
(2.10)*

Egg 83 51.8 86 538 383 ND ND 79 6.52
(6.90)*

Larva 6.3 40.7 108 675 9.6 74 27 128 5.02
(487)*

*The values were determined by use of oxygen bomb calorimeter.

Aol &3] Abgdle BT AU (0078)
X (0.536) X (4.25cal/mg) X (A%, mg)o)Qr}. A3t
2 A= AdF) B3 YA FF v s 2 A
Z9 F719 ozt 24 Agste duAEe ¥WE
gl

v Y d2FFL 1160t ¥e AF
mgd 6.71cals] BFE FH O U9 Ay A
FHES 0078alo) L, A &F o] Ao ArgEe
YA E AFE Edyo) wat @b

ZEA AHgsle duAE 4E3] 93ld &
Foll AH4E M2FE g2 44T T 9y
A2 WAAZI=H Prosser (1973)7F AAI3F AtA
miZ BN A 45l AA 4.7ca, B53E L chitin
50cals) MEAFE NED2A 9 SHX N FE
S AAG /R71EH9 WEE Y A4 A,
A, N3 L AA ZFEAFE EF 4.58cal/ml
0,99 th.

8, WjdzA FAHE dUAe WAL mg
2 4.06cal (Brafield and Solomon, 1972)9] ¥ #X]
2 FH438 FA8L Fig 159 AFd g ¢y
}

!

[e3

A4 oA g FA4E Feeq, X3 2 A
Ae o FH2u4 89 A4 (Fig 1622
A AT gE Y FXFE AR

A, A3t 2 A9 HolduRe HolPEE
A-F3 Artemia nauplii® ARG F SHXZA
GirstAct 23 F 24A17b0] AHASE B Arte
mia nauplii 7HA Stutele] HEFATLE 224, IF
mgd MANTEL 7.08alRT. WM Artemia
nauplii §HoFEl= 0.0156cal®] I AE FH-3-
1) %% ol x| #x

FZEFME 0] zoea [ 7191 A] z0ea VIZIZ

2

Hago] APsE B¢ 44, g8, TF 2 WA
AH23 R Y AE Table 89 Ve A).

Zoea 171914 zoea VIZ17} A 9) & Aolo YA+
8.136calol i, ©) 71L& A3 gulo Zz} 1.368al
2 0.123cal, TF 2 ANIAX7} 2.975calE AA
o, fdzM A% A= 0.103a/ 9T

Z AMololuixo] thgh AR £ AL LR
ALg R e] MEES AFRT AR 2o
ALgE AR D2t 219% 2 20%, &7 o
Aol A}EF AR = 475% 2 1.6% Jrh

38, zoea V7]~VI7) FA2) 588 615%

Ao W2tA FAL F Aol AF 5.004cal”t F

Table 8. Energy used by individual P. macrodactylus

larva at 25C.
Total
Parameter Symbol energy % A % C
(cal)
Molting P, 0.123 2.46 151
Growth P, 1.368 2734 16.81
Total P 1491 29.80 18.33
production
Respiration R 2975 5945 36.57
Excretion 0.103 206 127
Not used NU 0435 8.69 535
Total A 5004  100.00 6150
assimilation
Egestion F 3132 3850
Consumption C 8.136 100.00
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Palaemon macrodactylus®) 3 ZA}ol)

FaodAle] A2y, duA A FA4 249
ARE ol x]e] WlB-& EX &= Table 8% 2t}

frA o] Ao ALEF AquAls EFouA]g
2734%, 58 Q9R HJAF YR= 5045% Q1 2
o 2w o] g3 diAE 2% A=)

2) iR L peeel olux] KX

& 15C9 250 AErt AR 4Rse
Bt F AolalvA € F FaluyA g 7
BEY AL oux|e #WEG EXE ATHE
Table 99} 1001 Zt2t el fith

F& 159 Xt AR oA (A%, 33.84
mm) o2 AARse 4068 T AolduAE F
9.734Kcal¥ o™, ©] 7he-dl BEo] BFFFF o
UAE 792Kl SR 43, g9 2
Ao ztzt 27.35%, 12.87% 2 098% S o]-&51 %
3,35 2 jde B39 A A= 5454
% 2 0.11% ATk

Table 9. Cumulative  energy  budgets of P
macrodactylus females at 15C and 25C.

Total
Parameter Symbol energy % A % C
(cal)
Reproduction P, 0.078 0.98 0.80
(00760  (082) (0.7
Molting P. 1.020 1287 1048
(0919 (993  (890)
Growth Pq 2210 2735 2226
(2287 (2471 (2214)
Toatal P 3.308 4120 3354 -
production (3282) (3546) (3L77)
Respiration R 4322 5454 4440
(5704)  {(6163) (55.22)
Excretion U 00087 011 009
(00001  (0.10)  (0.09)
Not used NU 0328 3.60 293
(0261)  (282) (253
Total A 7924 10000 8141
assimilation (9.256) (100000 (89.60)
Egestion F 1.810 1859
(1134) (10.98)
Consumption C 9.734 100.00
(10.330) (100.00)

g oA 43

25C A@Te e 225U EH F 10330
_‘E—_

Kcal® AFsAEAM A 34.79mme] A
PRz AR, F AolduAFAA
9.256Kcal®] AN E B3t FE A
2471%E o] &3, 61.3% 5 tANUAZ 44A
34t

FAo] AAE AAste B¢ A FHY
AE 4HEH (Table 10), 15CF 9] X3t 406Y
B¢ F 6.750Kcal®) NURE JoldtH=dl, of o
o] AFLE 3094mm AL, ol UAF 5495Kcal S
E33tgnt 15C A8 #3o] TFd AL
€ duyAe 3197KcalZ2A % 539 5818%,
Aol X e} 47.36% 1 st A& R o F
LMY TFo) AR WAL A guch
a8x, AL gH6 vzte g Alg-3tE
yzlel vl &o] oo, 25T MAE 15T b
3ty TEEE AAdHE YAt g3

Table 10. Cumulative energy budgets of P
macrodactylus males at 15C and 25C.

Total
Parameter Symbol energy % A % C
(cal)
Molting P. 0671 1221 9.94
(0.525) (748)  (6.70)
Growth P, 1.406 2559 2083
(129490 (1844) (1652)
Toatal P 2077 3780 3077
production (1819) (2592) (2322
Respiration R 3197 58.18 47.36
(4230 (60.30) (54.02)
Excretion U 0.0062 0.11 0.09
(0.0064) (0090  (0.08)
Not used NU 0215 391 3.19
(0961) (13700 (1227
Total A 5495 10000 8141
assimilation (7017)  (100.00) (89.59)
Egestion F 1.255 1859
(0.815) (1041
Consumption C 6.750 100.00
(7.832) (100.00)

*The values in parenthesis are energy used by
the female at 25C

*The values in parenthesis are energy used by
the male at 25C

353



ot

Ho
o
Ho
ox

Table 11. Use of assimilated food by P. macrodactylus females compared with the shrimp, Penaus japonicus, the
mysid, Neomysis awatschensis and Metamysidopsis elongata, the copepod, Calanus finmarchicus, and the
euphausiid, Euphausia pacifica

. Percentage in use of assimilated food
Specimen - - Source
Growth Molts Eggs Metabolism Excretion
Assimilated
energy used 24.7 9.9 0.8 61.6 0.1 Present study
by Palaemon
Assimilated
energy used 217 3.2 10.0 63.9 17 Park (1989)
by Penaus
Assimilated
energy used 284 58 4.3 615 - Kim & Chin (1991
by Neomysis
Assimilated
Clutter &
energy used by 19 7 19 55 - .
Metamysidopsis Theilacker (1971)
Assimilated
N used by 25.3 09 124 614 - Corner & Cowey
C (1967)
alanus

Assimilated
C used by 10.1 16.6 1.0 72.3 - Lasker (1966)
Euphausia

E:3 = A A9l 9A cohortlol Al A3 Palgemon

pacificus®] A7 AFAFEL 0.099mm~0.0167

#zrgel Aed wee o], A7) @ HEALE mm/day, Alon and Stancyk (1982)= south Carolina

R g WEE ol 201 % ARIE o, Ao and Sl (1962)% sous Gl

=3

(Marian and Knight, 1980), 5
AbEE ASOAEE B2 W5 E Hole ALR
22 ot (Reeve, 1969; Hiroko ef al, 1990).

A E A2 FAL gdutdom AFdAS
Yelll ™  (Dawirs, 1980; Johns and Pechenik,
1980; Marian and Knight, 1980) 53], &9 w}g}
ASIARZ instars®] ZVE ZAFste= ¥
Bo]7]% gt} (Hartnoll and Dalley, 1981).

& 25T A A3 HLERAS e Af
434 By o2 4F9 F448% 34 =
A2 E A} (Dawirs, 1983; Jacobi and Anger, 1985;
Harms, 1987). X3} ¥ AA= 2719 W& 437
HEo] Aol P wpet =A AFE BEn
AGGZH garlde] A 29 4 “5}
G4F9 & £33 {489 Y (Clutter and Thei-
lacker, 1971; Astthorsson and Ralph, 1984; Kim and
Chin, 1991).

Emmerson (1985)-& Q¥ a4& 12.5C~24.5C]

0.09mm/day = 33Tt BusQch £& 1509
25T A ZAT BLEINS A8y HAAARE
0:079mm/day 2 0.122mm/day= P. pacificus®} P.-
pugio®] AL A dAZ KA G 22t
AWARSA AR 27017 & & A4 Fe 22

AL FHE A 7IQete A A g FEHE
= A (Kinne, 1977)& Z3H A2l x| o) A
ELE@N$e 4L Uk S Hoz 4
o)z},

L3NS A3 2 AAy 7 @9 AFF

7Hee ASHT 32%~132% 24 FEo] AFF

o wat @87t AFE5TIEe A FaEHA. o
e 28127 mysidFo) 3%~17% (Mauch-
line, 1976)SH= WA fAMSd oY By B4 F
ol B XS Penaeus japomicus® 18%~24%
(Park, 1989) Ro}= X3}7)e) thh e #AFZ7}
5 E‘ﬂ‘:}

L 16T8 25094 BoEFA$-9 Al ol
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Palaemon macrodactylus®] &AL @& o= 3]

3 7 2uz AFEES AAASRBIE fo
3 27} YAAAY, e Lxg APHY B

He B £ 25079 AFE dur)zhe] 15T
of sl FoatA #&gtch 25T w2 %
2 qeo o 23yl oS WHE dojdd 71
3 Axtz AHztE™ (Astthorsson and Ralph, 1984;
Kim and Chin, 1991, °ol= A4 FY 42 ATl A
2979 AAZF7IRTE gz 9L v)X
v 3740998 Zxse A 2EEd (Omori,
1979).

g9 A stolA A Ao gk 7 gt
AZF7He L 297 ASEE FoAg Aol
7b Atk (Table 4). 28y 2 Fe A&
Ze MA7E & A vt EFon (Astthors-
son and Ralph, 1984; Kim and Chin, 1991), A58
Aol zlole B2 Fd ddA AFHI U
Wa ol AutA oz FEARL gAHol FA
of vl3ted =} (Clutter, 1967, 1969; Lasenby and
Langford, 1972; Hartnoll, 1974; Park, 1989). w2}
BoE2A9 AstolM 4R FFYFL 15C
9} 25Tl AgEE HAHT # &AL AFSIL
& JAE A&

Ao guA AL End $E YT 78%,
st L YT A7)e BLEZAS A5 €
A ke AZAZFT HA 89~142% HAE 5
o] At uEl AFo) oigk 2uH9 v]gol
=7 Jebgth o] 3 Krille 10% (Lasker, 1966)
Bt b g1 53], A9 Afole s 22
#e Bl olEld Aoz Bol gFe A{G
A A =2 ZAAA oo Ee BE A
Zd gy vgs FLste Zo] B AL
2 Asdh

Bozd A9 G40 F SAGA L A3
we & 7tzbFe FAAe niEstA R A5
Aoz Zrtstgdon, o] 232 oY HF
dE Ariv & F7te AU, drF R
FARAFEEL F3uA AY 2/38 5F
of AHgste Aoz deld UL (Lasker, 1966;
Clutter and Theilacker, 1971). §3] {2z /< 29
9 F7IH7 BAAS B HFS B B9 o}
Yzt (Anger et al, 1989), ¥4 FLstA% MA
2t AgE Aol g By (Fig 10). 1822 3§
o ALgE oA E oUA F2 T A
Zh BEE AR UR e HEg B¥d go HE
£ op1E & Utk wEA TFE o) o 9
WA AL FEol M APz B

o FLFoA Fairv &S SHEI o] A
A2 BE 73 £L-AFHE dirk 37
A& A3t slo] v A Aoy AL, ¢
HolrtAl= RAMA T ANYAEEES FH3 =
83 7122871 "}

F2E3AY AhmdEs e 249 I
2 UeEd o F ejddaF dRyol 2 opn
22471 91% 8 B, GEYole 249
2/3 ootk Ywtxo g FHUFHE FEES
gRUol vjdFo 2 FEYolr FH HjHE=R
UHA YL, FLEAN AT i EEH Y 50%
ojgo] drUotz uwd3E A& HAFoA H
ol AFAHA ¢rYo} widT o2 el

AL FAZESE (KD 1833% Ath o g2
Menippe mercenaria (Moots and Epifanio, 1974),
Rhithropanopeus harrisii (Levine and Sulkin, 1979)
2 Cancer irroratus (Johns, 1982) 2] S oA Ho]
€ 23~39%Eve ohd vk 22iu Dawirs
(1983) 7} Carcinus maenasa®| Hal B8 33% H
e 6l A= gon, £4%5E (K BT 32
63% 22X C. maenas®] 148% 9= 24} ol =2
igs 24t

& 25T A FHLERA -9 R3] A
42 (A, 348mm)2 2 AAste ¢ £+ 53
AR e Z FEE ALouUAe wWEE
T XE Penaeus japonicus, Neomysis awatschensis,
Metamysidopsis elongata, Calanus finmarchicus 2
Euphausia pacifica®t W13 H} (Table 11), F
AHE S A A g2 BARAA ¥ 60%E
AZF 3t AL L3l Ao YeEld yide] AR &
1 2 Ao AFEE YA e B 2ol E BT
E2&ANse g9 g2 49 oguAE F4
3te HolYx, Mol HF3te AR vl =%

A2 Egkoh
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4, @, 44, Aade % ALRAT oUA @
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F2 25CA M FITAF z0ea 7] G480l A
32 AAste de 18Y0] 285Ut At
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X (A%, mg), A3 2 A= (4.55cal/mg) X (DZE,
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(0.178cal/mg) X (A2, mg), st 2 AA 2Ag9
A%l i3t E9A FFL 89%~142% 24 4
gkl whel g3 X9 AT A3 Tl
A AR 24 AN 25D Ase #
A XE L2 AA BF 458al/ml 0.9 B}EE
& fFAol BT 615%, A5 © AAY Fla gL
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