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Research on the Effect of the Temperature for the Growth of Sergestid Shrimp

Shuhei OHNISHI

Abstract

Statistical analysis was attempted to examine the effect of water temperature on growth of the sergestid shrimp, Sergia
lucens. The observed temperature was divided to ranks at interval of 0.5 degree. Optional unknown response functions were
applied for each rank for defining the average length of shrimp. Nine models were proposed, based on an idea that weighted
value of response function by occurrence of rank represents the average length. It is possible to estimate the response
function by the Empirical Bayes Method. In order to specify the period where the temperature has significant effect on the
growth, values of ABIC were compared among nine models with data sets differing in data months. Among data obtained
during 1972 through 2001, the author selected those from 19 years which showed ordinary growth. Data applied for analysis
consisted of average body length and daily water temperature from July to November. As a result, the model assigned to
Aug. and Sept. temperature data was determined as the optimal. It also showed that the promotive effect on the growth of
shrimps is concentrated on the condition between 24.5 and 25.0 degrees. The results obtained by statistical models support
previous biological findings. Moreover, the restraint in growth seemingly due to separation from the optimal water
temperature has different response between the warmer and colder conditions.
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MOAKRZI TRESNSE D ELT, FIRFRRICOVWTE
EObHHME N HE 35, iz s2H»o i HE (4
<i<N) OFEKEE x: £ L, B x: 12 & 2 FHEE~
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LTBY, TETVOLTIEEYOESIHY TS, —7h, B
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Fig.1 Body length data for analysis. The region indicated with two broken lines corresponds to the extent
of mean+S.D. The data shown with open circle were not used for analysis since lying without region.
Though lying within the object region, two data shown with box and cross were also excluded by lack

in water temperature data.

HFTTRE 2 4E1%, 1972, 73, 75, 76, 78-83, 85-87, 93,
95, 98-20014F-DEFIIIFF DL T 5.,
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THFNI, ZOHMOIOIC, EHTICERT 2 KET —%
ORI EREL, Table 112" 3T XD M6 Mo D 93
DOETNVERERME L, T2 ABIC 27l L 7z, 5=
Bo7—2 1) QXDHIHIERDEY TH 5, vy 123k
WRLZIYFED, ZNZNOFEOFEELZH WS, Lizh
ST T=19% %, KEDOV > Y DXSIE A 1F, Ax=
0.5CC) L. ZhIZE-T, J DEIFETIVM 55 M,
THEZRL, JiZET NV I Table1 /R L7z, B8 ng i
T L HER L 72,

3.2 HERELIUEE
9@V DETIL (M-Mo) 122w, Empirical Bayes &

TR A= F; #H#EE L, HERRE% Fig. 2Rl ¥
7z, T ZENDOET IO ABIC O % Table2 IZ7x L 7z,
—IERDE T NV MiM:sM7 I DWW T, 2=co T ABIC 23/
HE 2R, INHIZOVWTE, Fige2»odbb
N5 EICF, OFMIFEHRNTHY, RabKBRIIFEEL X
WEWHIERENLERTH S, ABICIE, T X =% 24,
Fri, Froe OWEDIREETH % LIRS, y: OFFH 25 b @
VICHATE 2ETVERFET 271D OMFTHIEAET L H
%, ABIC OF/MER b DOET NV EMETNE T A2 LN
T& % (Akaike, 1980 ; 3JG, 1985). L7:28->CZ DHE
X, 9EVDOETIVDI L, ABIC=46.328% 4 DET )V M,
WiEEET NV ER S, Fig. 2 @RLzET )V M, T3, HHFE
% F; OMKMEPAD SN S, Fdf () ZEESH#E2H0
T, N HEOKBEEGD, 2T/ HEHOREFICEEN S
ERE LG EDOFIMERTH 5. BAKMENE L5 RER
i, 24.5°CLALE25.0°CRIGTH S, 7z Tablel £ v, £F

Table 1 The period of temperature data and corresponding range in each model.

period of temperature data boundary of the number
Model in each model temperature range of rank

Jul. Aug. Sep. Oct. Nov. (lower, upper) 2
M, O O 19.0, 29.0 20
M, O O 20.0, 29.0 18
M, O O 17.5, 28.0 21
M, O O 14.5, 26.0 23
Ms O O O 19.0, 29.0 20
M, O O O 17.5, 29.0 23
M, O O O 14.5, 28.0 27
M, O O O O 17.5, 29.0 23
M, O O O O 14.5, 29.0 29

Temperature range is divided into / ranks by 0.5 degrees.
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Fig.2 Shift of estimated F; as a response function of water temperature. Parallel broken lines mean the optimal

temperature zone for growth.

Table 2 ABIC optimal parameter estimates that control the magnitude of fluctuation in F;.

parameter estimates
Model value of ABIC
A Fra Frio
M, infinity 30.70 30.59 50.503
M, 2.33 29.20 28.77 46.328*
M, infinity 31.88 31.91 53.871
M, 2.96 29.79 29.53 58.119
M; 3.22 29.67 29.36 50.955
M, 4.48 30.00 29.76 57.821
M; infinity 31.75 31.75 67.251
M; 3.17 29.28 28.94 57.447
M, 11.47 30.64 30.54 71.235

* . Asterisk means being the optimal model by giving it.

MM, TlE, SHEIBHDTFT =270 EHWTWS, s
DOFER S, BIHIOD 7 7T EDFEFHREIZSHEIAD
KIS Lo THRES N, & 612 ZOHRY, 24.552525.0°C
DOARBESEMHT, HESROHEL Lo TR AAHENRIE I
5.

KB DOFIE 2 £ S i EEER T, 10°2 522°COHFH DR
BEoLAEEED I, KT L5977 2 EQEENENT 52
EPERR SN TW S (BHIE s, 2003). %7, BREOKE

12

FKOIEEIE, 180525 COMPHICHFET 5 L 2R LIE
BofER (Omori, 1971) dbAohD, SHRHEBEO 7 4 —v
FTd, ZOBEEHISHS25°COBOESH, KELHLE
WU CERC e mE R b O 2 EEI s (A, 1987),
AN EEREEH TH S Z LN ER SN TW S, AHF
FEDFERIE, 24.5°CLAE25.0°CHRIE, T72bH24. T°CRUD
REARLVEITBRECH L Z L 2EKT 25, Z OEIZEHE
DOHIR LG b D, WEOWRFELIZER S, ET)V
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F; D2 REER, Wbh®3HEOILWHERSAE TH % Cauchy
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LREORE 2 RIS 70 ¥ 2 TlE, IEROTRIC &
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<) a 7#HgET T A ruik (Markov Chain Monte Carlo
method) (¥, 1999 ; Carlin and Louis, 2000) 12 X 2 #f
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TE 5.

A2 Bayes DFEFICED SN FEEAWILZ DT
b5, KiEEREORR F 2GR L TRRE 7
V&L, Bayes DEBHICRAL TT =Y BT 21TV, R&E
12 7OVEHME ABIC 23K ® 2 & \» 5 Bl FENFIRT
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ABIC £ W) HEEICEDSWT, £ CAFIICItE T 2 /i@
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