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A I EEAEEICE T A1FEER Chaetoceros
calcitrans OEINEIR

FUSTE « MARE"

Effect of planctonic diatom, Chaetoceros calcitrans
added into rearing water in seed production of

blue clab, Portunus trituberculatus

Yasuharu Matsumura and Masachika Takaki

The effect of Ch. calcitrans was examined by the rearing experiments us-
ing the first zoea of 70X 10*individuals contained in a concrete tank of 16 kl vol-
ume with sea water. Foods used were rotifers and brine shrimps fed Ch. cal-
citrans for more than 24 hours before feeding.

The survival rates were 32% and 12% in the rearing experiments where the
diatom was added and not added, respectively. The difference of survival rate
was due to mass mortality occurred on magalopic stage in the rearing the di-
atom was not added. From the results of water analysis, significant differ-
ences were not recognized in water quality of the two rearing experiments, so
that water quality is not to be a cause of the mortality. It is thought that the

diatom works as a food and thus nutritionally effect the high survival rate.
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BB, INSOHRICRMENINERIATY
%o
COXINBENT, B 3, BEEEO—
& Chaetoceros calcitrans WEB T KBRIEE
T35 EBL, ThEMHETEKIDI
& - T22, 000,/ t DEFEAEEIT- . T
hUBRRIBEKEARBE RSB TIIIOAR
k> THEELEEEZREL TIT>TWV5S, *°
AR TIE, Ch. calcitrans DEBE/KNDER

M R%E, KE, KBEOHHED ST LU IR

ETOMARMNBONADTI IICHEST 3,

MK LB E

B =—RUAME BA=3, 19928 8 A2181C
RERBFHEICENT, NUKEHE TRE
INnforhinbRBLTHWEINEH L1 3 BEE
BIL, RBEKEARRSS MG NA L7,
IieBAMER F TRE LB ICEIMLT 5 LB
hic LR (RFIG: 177m, BE:3908) %3
et (0.5keBEARY 5L ki) bk -
A CNAEL, Bl 27 k%
fE R L,

REER fMEKEI BAARas s Y- b

kil (JEmRE : 10nf, BRIKE : 16460 ZH,

Ch. calcitrans BNIIX & WARMX % 1 H 9D
&L, YEDINERHIT X IIT700, 0002
(43,7502 ke) & Uiz, fBEKIEHXILICIE
FORE U ilik s i, Xk
5 Ch. calcitrans DEE IR 1ITRT LD
BRI 5 X 10%cell /ml& L, HAEFIC
BaJ/ILT3IGH (HST) ETEEERML

Density
( xD%cells/mi)

£ = Py D e R

teo AIEE, BRMT2ELEROFFEKE VA
74 v TTFHHKL TH EARE LR (F930
X 10'cells,/ml) & #HITEM L 7. BHBEKIZ
H& 7T ETikk, DIBERKE L, RAKERAX
& BERRITAEWVO. 5[EE: B S 2 BlEHE
THRAITEP L, BRUIELE -1 7
ZEICBE, 15 FrOFL(O 1m) 251802
5 DOEEGTIT - 1o KD _LHE B LR GEL
F:190%) TRVWREEFHE LI,

HIX & b AN A~ ERE
ELTHAO Y EOEVHE (5 X1.5m) *%&E
T Lo |IHEUZA A 0/ SiEDEREEE
BL, ®mXi3 ek, MRmXid3te Ui
BB A A SPENETHEN ZICEREL fob
RETITV, CORMENTI ISR » T
BICHIRY 7Y U I K D EERERE L,
Fro, ERERTHICIERR TERMERD I,
WEODKEZ S, 20RBIZ>VWTY 7 HIZEEHR
HEE (DRL) %, A#H0Mlid£BE (T
CL) %, #MA=R32%E (TCW) ZHlEL
7o

NN

Days after hatching

K1 HREEOEHZEL

Fig. 1. Daily change of the density of
the diatom, Chaetoceros calcitrans.
Arrows indicate the addition of the
diatom.
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B M OME RIS ER LIORT, ¥
FIRXYXTLY RIF7LYEVS) FSH
T, TSN TVWEBFLIckkE7 oL 5T
LIRIEE L, #8ET BA1IC Ch. calcitrans ®
BEEIKR (30X 10%cells /mf) T24B5MILLE 2 1%
BELLLDEVZTHEN | BITANRLT
BESA I, TVFITHAERBS S ETRY
Ly E[RBRIC Ch.  calcitrans T2ABERLL 1 2
REEBLICHDEHBEL, 9 BB IRERLD
FE5A 70, BREEEHIAEEMKKROHEE
MEAENE (W00 um) ZHV, %7
LRATAY T 2mEEOMF I LicbDRE
F 1 BRI &)

Table 1. Feeding schedule and time
in the rearing experiments

Z, Z, Z Z, M
9:00 R R,.F R,F F K

10 : 00 F F F
11:00 F F F K
13:00 R R R A
15 : 00 A A K
17:00 ' A

R : Rotifers

F : Formula feed

A ' Artemia nauplii
K : Raw krill

x2 REBRXICEUT 5EER

e L7, SRICB 2MBERIR 2 ITRT
EBYTH 3B,

KE KE, ESBRE, pH, BEERIROME
TR ORRISIT o 10 S SICHEREANCERK LA
YU TNEHTZ A 707 7 A 73— ik
(Ty b= 8 :GF/C1) TAHEL, —20
CTHEREL, HE3EER, EHY vico
WOHBEFREAELY TS WA L.
RS OSHT  AEE LN = DR & Bk
T B, EEBRXOMEA =1008 50% —20
CTHELEREANICH Ui, S iE—BKs
St I BREESTIRICLD T I 8BS
I, ARy a< 75 7RI &0 s AR I
DWTIT -1,

L ES

FERROBREHR3ITRT, FRIZAH O
PRGN T RTHEA ZICERET B & TIT - 7oy,
fEEABIIEMEA 8 H22AMNS5 9 TRET
DOI6HM, MANMXIZ9A 8 HE TOITAMT
B 1o HEFRBRIFMXA32. 7% (14, 313
kO, SREMXILI2. 1% (5, 3138 k) &30,
X TREVEDSSD - 720 KICHEHIRHUC
B EDERREUREORRIER 2 (7R

Table 2. Amount of food given in the rearing experiments

Treatment Rotifer Artemia Formula feed Raw krill
Ch. cc(z)lfcitrans (xX10%) (X10%) (g) (g)
Added 3.9 900 5, 600
Not added 3.6 900 5, 100
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T AERERR VT 4SHETRARE biTE
BRI TH - 7h, Z0HAAOPITHITT
ERMRTEAZETL, mXEICHENE
Uteo BIXIZH T 2YEDORF ORI, RO
XK ERMRI LR TRBENE L ThE
ORFAENEL, JoHEBERMICIADE
E U, K3 iRy 7Y v 7 ORIETK
D 6 o Frd SIEIERICERE LA DY
1l & AR S RD BRI E TR, EB

#3 REBXICHIAHEHER

19934F

R 2B % B U TR DA E D - 1o,
1k, REBRECH AHEOKE I EFEX
TERBUD -5 T2,
KESORER 4 12Rd, ki, pHK
CHEARATHRAE L TEXE BECL DI
HB L1, BEEBRRIZERNRXAPPEN -
feo TUVESTREREFR, WIHMEREER, HKRE
BERROERY Vi3, FHEREERRICIAX TR
BELI-7BTvETEEREERY 3

Table 3. Results of the rearing experiments where Ch. calcitrans was added and not added

Initial

Final

Treatment Survival
of Period - N rate
. of 3 Dens
Ch. calcitrans No. of larva (]lefrillg) No. of larva (N?rij’l)':g) (%)
Added Aug. 22-Sep.7 700, 000 43, 750 229, 000 14, 313 32.7
Not added Aug. 22-Sep.8 700, 000 43, 750 85, 000 5, 313 12.1
(1) Not added
100 =t
Z150p
SoF ?g
S100p
r (=]
B o — 5 5ot
sk % Za Za Za M C :g:! 0 " N . ;
o Z2 Za Za M
- \ \ Larval stage
I NS M

Days after hatching

M2 BRERBICBEIAILEBRREBHER

Fig. 2. Change of survival rate (closed
circle)and rate of larval stage(line).
(Z,, 1st zoea ; Z,, 2nd zoea ; Z;, 3rd
zoea ; Z,, 4th zoea ; M, megalopa ;
C,, young crab)

M3 kT T S OHEERNSEDS
NI B R D HE

Fig. 3. Comparison of the coefficient of vari-
ation of the larval distribution devided
from column samplings in the experi-
ments where Ch. calcitrans was added
(closed circle) and not added (open
circle) into the rearing water.



AR« B Y IR IS 3 REEREORIN R

3 HLIF%, RHRAEZER, WREZEFRIZ8HH £4 BREBRRXICHI A = OEBOFLE
LI IS RIMR DV {15 - 720 130 LIBS 2K R 5

. S . R Table4. Amino acid compositions and
TP LA BDENE (R 1oy, SEBIRS several fatty acids of total lipids
OEHEIRZRMXAN D.IN, (BEEZZROS of young crab reared in water
) THI. ME B TR 6T - 1. where Ch. calcitrans was added a

nd not added.

Treatment of Ch. calcitrans
Added Not added

Moisture 80.8 % 82.6 %
Protein 8.8 7.7
= Lipid 1.4 1.4
L I poves SOUNIUURIN NS R
T o Ol e Arginine 0.44% 0.37%
= aon Lysine 0.47 0.41
5‘§,WM Histidine 0.20 0.17
S o e O 0 Phenylanine 0.31 0.26
Zi20 Tyrosine 0. 30 0.26
25 e i \ Leucine 0. 49 0.42
2o Isoleusine 0.30 0.26
25 Methionine 0.17 0.16
8o 2 . i b Valine 0.38 0.33
30 Alanine 0.43 0. 36
=300 Glycine 0.48 0.40
2 gwgm Proline 0. 49 0.42
= B i Glutamic acid 0.90 0.76
S % Serine 0.24 0.23
R | . . — . Threonine 0. 32 0. 27
G e Aspartic acid 0. 65 0.55
§ 30 &W\f’ Tryptophan 0. 09 0. 08
& B ' ' = Cystine 0.09 0. 08
2 £ & . 14:0 129%  L2%
7ol 16: 0 12.6 12.5
3) 16: 1 3.4 3.5
= - . e 18: 0 8.2 8.0
Days after ha]tuching B 18:1 25.6 25.5
18:2 4.7 4.9
18:3w3 13.4 14,3
X4 KERFRE Ok, pH, &5 EEH 20:1 1.2 1.2
*, T EDZT, GHIHER HER MRS 20 : 2w6 0.9 0.9
BROGHKRUEE ) ) ORAZE/L 20 : 3wb 0.2 0.3
Fig. 4. Daily change of water temperature, 201 4wb 4.4 4.4
pH, salinity, dissolved oxygen, ammo- 20 4w3 0.8 0.7
nia, nitrite, nitrate, D. I. N., and phos- 20:5w3 11.6 10.7
phorous in the rearing water where Ch. 22:1 0.3 0.3
calcttrans was added (closed circle) and 22:6w3 6.2 6.0
24 11 1.2 1.2

not added (open circle).
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RAKESOFRER TR, —BothE
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DT I/ BEBVREVERNS 7o UL,
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FBEEROEERER LT,

5 =
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PICi - T, WMIRMXOREFENKE . BN
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A aOEKRRER X H IR
EDM o foo AV IEWMAEEICEWTIE, AN

OIS Z B REANWEN RS WEEE SN,

CORRE L CIRKEREOBLPRBERILR
BrEZ LN TS, V4E&ET, KERBEIZOWV
TABE, AERTIE, EBIESEE V&
BICIRIMRARINX &0 bF L@ -1,
WE - /AT @INH,-HBN /78t 52
5 EMEOWEDOHRT24h — T L mas23~27mm &
LTW3, SEIOEBRTRIINLDEVEIFV
ANH,—HREMXOLEHEL, Ch. calci-
trans OUMAKERBOEL L KRR E
mEHic L iFEZ SN,

KBIZOWVWTAHB L, B DAITEIRM
ROHIHEBEAESENE - 1oy, RO
Do RIRMESREHOMIT A LIITER
hoteo —H, HHF IOV TTHEIR Ch
calcitrans Z BB L, X 51C Ch, affinis
& DWBEABRDERM S, Ch, calcitrans i<
xf USHELEIRME ARG Z &N - TV B, M &
tz, RMXCTEESERER UV UrEh-7Z
EEERLUA, THIBEPEEICERYT %4
DTREL, FAEINTVWS Y 7 OO
£, BETHEINBEHOERIICLEHO
EEZONDG, SoIERY T L TDER
THEIMRBICER D - 7ch, O L3t
DOOHIREIAXR TRIE -/ EEZRLTED,
EHRED S - I iRMR OGEN K O REET
botcbDEEZOND, UEDTIEEREL
THIW T 5T 5&, WHEKTEDINL
Ch. calcitrans B/KBEREIE, ZOHERE
HEEREELIZEWI XD G, VR THAER
e LT, BEEERSO, FEOTHEICE
P ofctcd A HaMoEHEIEEI O
FHEING, X517, BB XA REERED
HBROBIEIC X BKEDEITHRT Ch, cal-
citrans IFEEENMBRITOE, VT HEN
Ao UEEELEIREZ b2 7cdTH A D,

ABEETHICHD, BREEAHSEED
Te N K2 B BB B /K BE EBRPT L5 H 8B
BHOBEEERT 5,

M xLBBRKERRE  BMSSEET Y I EHEERALEH
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