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Stress Responses to Transportaion in the Red Sea Bream, Pagrus major

(TEMMINCK et SCHLEGEL)

Hiroko ISHIOKA

Red sea breams, Pagrus major (TEMMINCK et SCHLEGEL), were transported experimentally by
ship in living wells (1 x1x1m) with sea water flowing and by the container on the truck,
which were made of thick polyvinyl baggage. The container contained 20 1 of sea water and
was closed tightly after blowing pure oxygen gas for 30 seconds.

Some blood parameters of the fish were measured before, during and after transportation.

Transportation immediately after loading into the living well of the ship caused hyper-
glycemia of the fish after 2 hour-transportation and some individuals showed high haematocrit
value and high serum sodium level, though loading 24 hours before transportation did not
produce any signs of stress responses.

Transportaion in the container also caused remarkable hyperglycemia even when the fish
were loaded one day before. Serum sodium levels were comparatively constant and
haematocrit values were lower than controls. It was considered that these changes depended

on severe confinement and high dissolved oxygen tensions in closed transporting systems.
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Table 1. The experimental conditions during transportations.

No. of Fish size(Mean +S. D.)
No. of experiment Date f%.ho Experimental conditions
Length(cm) Weight(g)

Live well transport-
ation by the ship

I 76, May 17 20 12.841.18 74.4+19.00 The fish was transported for 2 hrs
soon after being transferred from
the stock nets to the living well with
influent sea water.

I ’76,Jul, 22 10 15.2+1.06 122.5+27.91 The same as above but the fish
was transported for lhr. soon after
being transferred.

I 77, May 30 20 11.6+0.64 51.6+ 7.46 The same as above but the fish was
allowed to recover in the living well
for a day before transportation.

Container transport-
ation by the truck

v ’81,Jun, 11 15  11.1+0.80 30.7+ 6.78 Five fish were confined in each po-
lyvinyl bag(20 1 sea water) with the
oxygen gas filled and transported
at once.

v 81.Jun, 12 20 11.5£0.80 32.7+ 7.54 The same as above but the fish was
allowed to recover in the bag for
a day before transportation.

Water temperature 20,5-21.5°C

ER I ALERI T, BAA (1 x1x1m) %/l “eb” K X5HEERT
by, BEREO-PIMOLTED), BALBREYTARVAKLOBETHD, MOEEL18.5
kn/ h BETH- T , ‘

ER | QEEREFHOLSRKERRBOMEEML Y, AR CTENEEI NI~ 41 2FH
TER D B, B L, 2R CKEBIR TR L

EBR T XEERPEE CREEEIRFAT I T io~ £ 2Eh kU, 1 8% L,

ERT B R ALAEE CORM ) B OBENKRECLE L DD T, WX24BERETICE




Bk O ~= & A O RE b

BANUE UKE L, BEERYITV, BRI L4 200 EFRm% 1T 7

FERBRN, ViX, 2V 7 I EHEERTHD, —ERHEE = - AR = @IEK20 L A
h, ThtsBAE~ X1 XA L, BRCHBES A (99%) Z30BHKZAALTHEEAL, FvF
—AECAR L Ty 7 ICEARRA CHE LT, BERZRAXERDO VA v 7 7 KT L HEFR
FET14.308/ £ TH » Z OO KEL20.5~21.5CTH - 1o

ZOBRD 2 OO EY Ao, ERVIZEEKELBSERD EFTEBRR = v T IR
L X fTieotc, REBEVIERFEVCOPFELHRL DT, WEOURHMENIC~ #1 2@%a v
FHFRREL, TOBRBAT=T V—¥a VETE-1,

a2 v F FRRPOBRTFBERIBREKRZALER L )25, 1 ERBXI%LERINY
BMUTI6. 1+1.60m¢/ L (n=12) THoT,

BXEN 2 V7 rEBEYRIADHIC S BRI 0l L - e HRK & L,

B, B IUBEEOEMUEHHC S BT OEDa v+ 1 EIEHAB L LM DF 2
FKE LML, 2hbiop~<b27 0y ME, MEs/v2— A28 OEF LYY 28OS
Fidfrhote ~2 b7 o MAZ I Zu~= 27V y PEEIC LD, ME7A 2 — ATEEEEC
Xy, mEF Y v ARRERFERESTC X HHE LI,

# E 3

~= 7Yy MEOHB% Fig. 1 KR L1, £FMNCHEEEIRE VD, BbEs =277

40}

(%)

HAEMATOCRIT VALUE

OE% . ., ] "
r r v {t . v
0 1 2 3 4 5 6 21 22

TIME (HOURS)

Fig. 1 Haematocrit values of the red sea bream during and after transportation (n=35, Mean 8. E.)
Solid line: during transportation, Dotted line: after transportation
* A significantly different from controls. (p=0.05}
Numerals of LILIII IV,V are the same as those in Table 1.
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Fig. 2. Serum glucose level of the red sea bream during and after transportation,
Numerals, lines and symbols are same in Fig. 1. (n=5, Mean4S. E.
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Fig. 3 Serum sodium level of the red sea bream during and after transportation (n=35, Mean +8S. E)
Numerals, lines and symbols are same in Fig. 1.
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