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The effect of salinity and temperature on survival and food intake of

Portunus sanguinolentus

LIAO Yongyan™ , XU Zhenyu, WU Bangchen
College of Fisheries, Guangdong Ocean University, Zhanjiang 524025, China

Abstract; Temperature and salinity are two important environmental factors which can affect distribution, hatch, larval
development, growth, sexual maturity, survival and intake of crab. The three-spot crab, Portunus sanguinolentus is a
commercially important, edible crab which is distributed in the Pacific and Indian Ocean. Experiments were conducted to
evaluate the effect of salinity and temperature on survival and food intake of Portunus sanguinolentus. Eleven salinity
gradients including 0, 5, 10, 15, 20, 25, 30, 35, 40, 45 and 50 as well as 9 temperature gradients including 0°C , 5°C,
10C, 15°C, 20C, 25°C, 30°C, 35°C and 40°C were respectively designed. In each treatment, 8 crabs ( wet weight
averaged (125 £11)g) were enclosed and their survival and feeding rate were examined. The results showed that, five days
after the salinity acute changed from 30, the survival rates of Portunus sanguinolentus were 100% in 15 —40. The Portunus
sanguinolentus could feed at salinity of 15 —45, the daily mean food intake was over 1. 32g. The proper food intake of
survivor was at salinity of 20 —40, the daily mean food intake was over 3.22g. With the gradual salinity changed of 5 /d
from 25, the survival rates of Portunus sanguinolentus were 100% for five days in 10 —45. The Portunus sanguinolentus
could feed at salinity of 10 —45, but the food intake was higher when it was at salinity of 15 —40. This results showed that
the proper salinity of survival and food intake of Portunus sanguinolentus was in 25 —35 (P <0.05). Five days after the
temperature acute changed from 25°C , the survival rates of Portunus sanguinolentus were 100% in 15 —30°C. They all
died within three days below the 10°C and over the 35°C. Over 15°C, if the crab can survive, they all could feed. The
proper food intake of survivor was in 25 —30°C, the daily mean food intake was over 3.55g. With the gradual temperature
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changed beginning from 25 at a rate of 5°C variation per day, the survival rates of Portunus sanguinolentus were 100% in 15
—30%C, 75% at 10°C and 35°C. The survival time only lasted 30min when the temperature is below the 15°C or over the
40°C. This results showed that the proper temperature of survival and food intake of Portunus sanguinolentus was in 25 —
35C (P <0.05), the optimal temperature was at 30°C (P <0.05). The results indicated that the crab’s survival and
feeding rate changed with the changing magnitude of salinity or temperature. In general, the crabs could survive in a wider
salinity range when the crabs were subject to gradual changes of salinity as compared with those in acute changes (i.e. , 10
—45 in a gradually changing regime of 5 per day beginning from 25 vs. 15 —40 in a acute changing regime beginning from
30 ). If the temperature changed acutely from 25°C to below 10°C or to above 35°C , the crabs all died within 3days. If the
temperature changed gradually from 25°C at a rate of 5°C variation per day, 25% of the crabs died within 5 days in
temperatures below 10°C or above 35°C. In addition, in the conditions that salinity was acutely changed from 25 to 20 —
40, the crabs performed actively feeding and their daily feeding rate reached more than 3.22 g in average. In the case that
temperature varied acutely, the crabs exhibited optimal intake of food at temperatures between 25°C and 30 °C, and their

daily feeding rate reached more than 3.55g in average.

Key Words: Portunus sanguinolentus; salinity ; temperature ; survival; intake
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ANOVA 7347 Ko B He 2= 57 @ 3 1 ; Fl Duncan ¥ (SSR #23) #EATALR S E LB BEE P <0.05 HEFBE, P
<0.01 HEFWEBE.

2 #R
2.1 EHEXOER TR
2.1.1 EHERAXTL R TR 120 - O #1E% W 7EENE

(1) FRBETRASKT LT AR T B AETE 15
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*3 BERTRMRENIERTFERENNN
Table 3 The effect of acute temperature change and resumption on food intake of Protunus sanguinolentus

ARBREET WA B T EBRIEGE T

BT H Statistical analyses of food intake of Protunus sanguinolentus in different temperature

fems 0 5C 10°C 15C 20 25 30 35 40°C
iﬁjﬁﬁ;‘};ﬁ“ 00 00 0£0  2.50+0.83 2.88+2.00 3.55+2.85 7.06+1.47 1.55+1.66 00
a=0.05 d d d be be b a ed

a=0.01 C C C B B B A BC C
ﬁfzfmf;:: /e - - —  2.44%0.06 3.80+0.35 5.00+0.07 6.88 +0.01 - -
a=0.05 — — — d c b a - —
a=0.01 — — - D C B A - -

“="FONEFET SR s AR T EFORARZESR B, NE T RN P <0.05, KEFRER P <0.01

M3 MIREREGHRE, BREERG T o R, \ERZR, A 15°C 20°C 25C 30C o512 =
25°C B, R BE R , SRR BOK , A B F) B B 3 H A ) B3 22 5 (Two-way ANOVA, F; 5, =215.03, P <0.01),
XULAAZ B FEREI R 5REA X, At 30°CH, 5B , S B HRE
2.2.2 REHEXLLERFEREN
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TRLBE AR XN L B TR TG A — e, 45 2R 120 - D R
WA S, ool W (I

XTI S BB HE AT SR 1o A A B, IR BE W AR
I5—30CHLAER FEAFERE R, 5 5CH.40CH
BREEZS (Poy. s, =1 x0.000° x 1. 000° =
0.000,n=8,P <0.01) ;10—35°C 441 B FREAFIE R
B, 55CHACHEHRBEZER (Pog, 150,y =1 X
0.75° x0.25% =0.0000125,» =8,P <0.01) ;{H 10—
35CH5 10CH IS CHIHZERABE (Pass 00, =1

(o x®
S S
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5 10 15 20 25 30 35 40
x0.75% x0.25° =0.100,n =8,P >0.05) , XLk, E i Temperature/°C
VB AR Hy — > 3 YE 2r S Y
10—35Ch %ﬁﬁﬁ{ﬁ‘{&]ﬁo Fig. 5 Effect of gradual temperature change on survival of
(2)IREWA G KB E 25C X BB FEEFEIGH  Protunus sanguinolentus
1=
Al

SdREWRRG, FREHARFETHE, HEEWKE 2 25C ML ERTEBIWAER —EXm, 2%
TLE 6,

XTE 6 MBIEAITR T BB, N 15—35CIRE E 25CHAER FEATERR, SN 10CIKE =
25CHEWMBEER (P on. 100m,) =1 x0.000° x1.000° =0.000,n =8,P <0.01) , X, 10°C UK IEE 15 A,
LR TR IR, R BIZUIR EE R AL, 5 & AT

(2) BB W AR B i 78 J R R R 41 AR - R AR T ) s i)

TR BE A SO A S5 IR B AL B R B AR i B B, TR R IR 4.

M 4 B IR WA R B A R Ge i A e] L IR BEXT 4T B AR T 4—5d(10—40C) WiRHE AR B E®
i (Two-way ANOVA, F ¢ =157.28, P <0.01) :30°C 4 HB A, 5 25 CUTH 35C Y LABHRBE
#£5(P<0.01) ;25—30°CHBREE K, 520C L FH 35CULHAEHRBEEF (P <0.01) ;10 40°C R
B, 5 1535 CHARBEZER(P<0.01),
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R BN AL R T8 3—5d (15—35C) A B o - o ek m
EW I (Two-way ANOVA, Fio g =4.15, P<0.05): = 0
OCABBERK, 5 15—20CTAISTHBEER(P 38 |
<0.05), EE
LEERSAT B 1 T 2—5d (20—30°C) B IR & i 3 I
E 0 (Two-way ANOVA, F, o =8.10, P <0.05): g% or
25— 30CHL ERTFEIBHERL, 520CHAFEEL & j

0
ﬁ(P <0. 05) ° 1025 15525 20525 25-25 30—-25 3525

XA, 30°C W 4L B AR 7B Rl B IR BE, 25—30°C 8% Temperaturc/°C
HREERE, 15—35CHBERER, M6 BEREXIERTREROMN

M"% 4 E/‘J {ﬁl}?ﬁf’}'ﬁ}ﬁ W(/E ’ ﬁ%ﬁéﬁ%ﬁﬁ‘ﬁﬁﬂ Fig.6 Effect of temperature resumption after gradual change on
o, N 30CHRE 2 25CHHL BR T ERHERET AR, 5 survival of Protunus sanguinolentus
15C 35C K B & 25C i B ) B % 2 F ( Two-way
ANOVA, F, . =21.21, P <0.01) ; A 35CAIKE 2 25 C AL ER FRBHER/N, 5N 2030 CHARE =
25CH AR BEESF(P<0.01) , 5\ 15—30CHKRE R 25CHARBEER(P <0.05) . XULH,30CELL
ERTENRERE,2030°CREEHIRE . KidRIZIMEREZML (BT 10C/d) , Fa RERBRET,
XL ER TEREK

*4 BEFERKRENIERFERENNN
Table 4 The effect of gradual temperature change and resumption on food intake of Protunus sanguinolentus

H B B 1R B Temperature/ °C

Items 10 15 20 25 30 35 40
4—5d -4 Mean/g 00 2.25+0.42 2.42 +0.45 5.24 +0.69 6.63 +0.60 3.09 +0.55 00
a=0.05 e d cd b a c e
a=0.01 D C C B A C D
3—5d -4 Mean/g — 2.81+1.02 2.74 +0.65 4.75 +0.98 5.75 +1.57 3.54 £0.88 -
a=0.05 — b b ab a b —
2—5d -4 Mean/g — — 3.153+0.98 5.073 £1.02 5.783 +1.29 - -
a=0.05 - - b a a — -
'Keiq:ii resumption/g — 2.73 4.25 5.05 5.75 0.60 —
a=0.05 — b b b a c —
a=0.01 — BC AB AB A C -

=" RANEFCTERM s ARIF RN 2R B, NEFRER P <0.05, KEFRER P <0.01

3 itig
3.1 EREEFNIR X L1 AR T A RS B R e

AR 25 5 T] I, 4T R TR AE R BE IR AN S5 (T, 15—45 $hBE W B Tl AR AR B E BT 5/d (b
WSS, 10—45 ShEE BRI AATE3h B E S R SR 0 T, 15—45 3h B B BR AR IH 20 38, 25—40 3hFEH
OB, AN 5/d BER B AR XM T ,10—45 $h B g se IR HEh B, 1535 3 A H@E 'L, 30
BN HEE I,

BRRE O ER TR KE M, B Hmie R T8 EEHEE S50 TRk
gl s RN RIGPEESE . R R R BRI ZU AR AL T AT R T i R B IO S MR RN, (B AR R B A
Tt 52 PR MRS, B LA, 35 B . ELRIZUAS AL AT O R R4 B R T A i RAER B T
10—30m FEIRMEER > : 10—30m F) 3T M, b B e v LM B ABRRRE 5 T 52 b WP IRk A B2 Ab S i 6
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AR AT 1 K30, R B2 TR /KSR 10m DA 2, b BE AR ALK (O 1 (X 38R, b B Al L
M AR E ™ ot TLER TRARGIARIE T2 4R BE i 4k B 0 RI ZUAR 1L, 2448 = 5o 758 R i 48 7%
SRR AR BE (AR AR K ) R (1—4°C ) SR PCHRR R, HEAT 6 st , SR B R T8
KRBT, BR, LERTEN PR T8 LEER T8 BERTRER TER MR 78R, (B h THAESAAR
— R, B T m iR =R TR R ER B PO R, F A E TARR T8, — & BT IR M
PRGBS, ANREARERBE (R REIR, T RESE BER M AL B R TR IO AU R o

MAAI LR AT L, 5 BE IRAL B, 15—30°C ML B AR 7B Al 7736 MO IR BE , 7 Al ad 5°C/d R EEH AL i,
10—35C B AT 775 IR BE , 15—30°C B E BAFGE IR L . 4L RAR T 7R IR B IR AL B A8, 15—35°C ol
TREE ,15—30°C oy B BIE HIR B , 2530 C M E HIR K, 30°C W B RE IR . XM, I B TRAL T , Fox
R IR AR AT 52 B8 D #R B AR GO AR T A = AR T2 i 2E T RO MR (1—4°C) SUH AR,
XL RR TR E R, AFTHAE . XTRRHEMAEREN— I EZEFEE, RET 10T E.35C
AR A7, BAEANEE 30°C i, BEIR BE AT &, SR AH BRI Ko X AT RERH N — A AL 01 T 3 B AR 1 LA TS #Y)
PRV - B BE PRI s i R /K SR A SR A, 2 HL A 5008 O B Tl A e ¥, B HL AL B A 0 A ) E BRI
3t AT B HLAE R VR S A B B ATy T E B g AR, e v Y S 43 A T R O B
R o BARHIIREE , RBRIZUR IR B AE 1L, XL BAR T MO AF 15 AR AN o Xt vl BB HLAE IR BE AR AL R
U 10m LA P BRI K O 2 M SAR A 23 A ) 2 B D PR o 7 A X PR 20 1 8 I R XL 2 25 7 Ay ¥ 3R 2 1)
#ia s, R LT RZIIRE L, FHAF . XA R R TR TR M BRI R A 2 i
ZRA
3.2 HHEEANREEX AL B AR TEE IR AR

HEON#E 30°C, IR BB, HAR B MK, B, 545 A AT BB T4 B AR T B SR 3E , 7E PRIEA i i
B0CHIHTIR T , R AR THAFMAERKT . XWHR YL, FERIEFRFE KR A ET 30CHHTIR T, &
V5 TR LA g ¥ S SR FEL O LG B P TR DAL SRFE A ] o TR DAL B AR - )R BE 5 I Y B AR X B, UL BE AR AL A
LU BT UL AT BAR TR, IR AR G B BORSL , B R IR AR B TR . (H TR A
B, RN, IR A NAS I o BT A, L EHRTRIL, BT BR TE AT T 8, RIG ST,
] g U AR I 2L B AR T BB ¥ o
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