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Abstract

In order to explore the abrup low-temperature tolerance of Haliotis discus hannai, three types of
abalones, i.e. breeding lines from original population of Ailian Bay (BD), production ones (SC) and
the wild population from Changdao (CD), with ages of six-month-old and eighteen-month-old, after
overwintering in south and north coasts, were selected. After abruptly cooling and warming, 16°C
to 0°C, maintaining 0°C for 3 days, respectively, the parameters of mortality rates, wet and dry
body weights and body compositions were detected. The results showed that the mortality rates of
abalones overwintering in north (average 84.44%, 82.09%) were significantly lower than that in
south (average 96.11%, 91.73%) at the same ages, p < 0.05, and the mortality rates of abalones of
six-month-old significantly higher than that of eighteen-month-old ones overwintering in the same
coast, but the difference is not significant. And survival percentages of BD were significantly greater
than other two with the same treatment, p < 0.05. Before and after the actual work, wet weight of
each treatment was decreased, but the difference is not significant. Before and after the tempera-
ture change, the total sugar components and crude protein components of abalones were lower,
the crude fat components were higher, but the difference is not significant. In our experiments, the
eighteen-month-old abalones overwintering in north coasts show comparatively better advantage
of abrupt low-temperature resistance. Facing abrupt low-temperature conditions (from 16°C to
0°C), the difference of total sugar, crude fat and crude protein components of abalones were not
significant. And, the ability of abrupt low-temperature resistance of BD was much better than that
of SC and CD.
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T B AR A S R e A ) AR B A TR S R R [ 1]. HARFHE AR KRR, —Fhe K%z
IR AR B A SRR B AR s . SRR PR A8 [2] [3]. MR AR A R IR
SRR TR BTSN A — B HIRE o JH FR AR (410 R I BRR T K IR AR A 5 i DIBE T R, IRARSE
(510t 70 I B B R 0] fas DUPRT el oK Tl BE SR M2 A0k iR BE S AR A 2 s mm DR ) S e i boa e 77, A D
KA GSEANHTIETI[6]. BEERERTFALNE, Wi AT G KA, 3 DERIE SRS i 2 3] — 8
TR R4k . Sl (Haliotis discus hannai)f&—PpIRE SRR FE E R L5 M, EEENE S HY
FRpEnt, BARGEREFRFRAEMET] [8]. BB R IR 77 TR a2 5w il (Y I BE Y 52 %[ 9] fER b
TGRS, AbT7 s A B Uy I AR s i AR L IR, AR o R AN vk R s vk A BRI
IR, X iR rT eI R P IR I, X AR B AR TG B R AR R . X TN RERAAR . AR
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AN i 22 (R A S B Sk T EE AR A BRI ) PR LA o ASBIE T DA 2 0 SRR . B B A A A 7y
VEOuRERE, JE IR PR AR, IREYRIRAC AT A . AN FRAARE A AR SIANAS [F] i 2 A7 R A A
I 2SR, R ARANES B I REVER D0 R A AR BRSOy, DUBIRIE L SR O SR A .

2. MN57E
2.1. REHH

SEEGIN [R] R 2019 4F 5~6 H, SE56H 4E SR BRI I B B K B SR A IR A F], 4458 BD.
SC. CD, ZrHINZIMEEFER, AP oA S E A0, BT FR{EKIEA 16°CHIRIR & et = K8 m ,
FER N RROE BRI, KR N BCE B AR, BIR 1 R TSR . IEBUERKAERE. K/
— PSR TS0, ARG 4 e F AL A& 1 BDY SC — i BI(#% 150 Sk)F1 8l CD —#%
i (% 150 SK)VEJ LIt RL .

2.2. BEAbIE

A e IR BMEIREE DY 0°C, R PR B 75 3o I FEBRAZKE P2 I 16°C e KL BN N
OCHIHEAK T . BB 3 A PATEE, FATATRE 50 MEE . FRGHLRISETHE .

2.3. (ST RIE

ASEHG R IREL 16°C IR 7 d (FURBRILET)RT 0°C4EHE 3 d /4N A] UK I 6 (0 4 il o055

I A4 B A7 HRE S LR AR R 24 he DURARER S EUN C LAAMO ALY, WIRT1E, Bk el E T 1%
web, T E I E R PR T E2:(105°C) (GB5009.3-2010), A (13 5E SR F AR R 2K By 101, LR A
W K LI B[ 1 1], AR 7 B e SR B R R B9 12]. F Ui b - RO 266 ) e K RS EE A 0.01
mm), EREFFRENHEFEHLN 0.01 ).

24. YRS SR

UG FH Ge it A i i SPSS 25.0 #EAT HLIAI 3R T5 2 73 #T (one way ANOVA)AI T K%, P <0.05 48
FXEREZE. F SigmaPlot 12.5 1K,

3. ZRE N

AN i R BB SR A SE IR 5 O MATE A T E B L 1. BARMRIEE 0°CH Hgidr 3 Ka, &4l
QbR 4 S ) S8 A . S B S G D R A B AN AR EE (LIS T T IME, SR50 5 T AME) ¥ AR
TR HMERAMAIEE. Wk 1 P, B4 K BD. SC. CD — 8T R 4E 80.00%~88.33% [8], “F
YA 84.44%, —IHAMIZETIRLE 75.00%~86.27%, “FIMEH N 82.09%; F /741 BD. SC. CD —#
BEFET R AE 91.67%~100%2 1], “FI5E K 96.11%, —# BT A 90.00%~95% 2 18], “FHI1E A 91.73%.
[F]— it Z [ AL T B A B AR T A B v TR R A ARG, A R )R BT
IR T e, A — AR, W —E R BD JET- 3 B2 T HAh A .

Table 1. Comparison of the weight and dry body weights and mortality rates of different lines of abalones
= 1. TERARUEHMNMOEE, FTEMRTELR

ELEN UL CTAS SRFK HIIHA H(g) HRAH (g) BETZZE (%)

Line Initial shell length Finial shell length  Initial body weight (g) Finial body weight (g) Mortality (%)
BD1 Jk 36.94 = 3.22a 3526 + 2.88a 5.14+1.38a 5.01+1.42a 80.00+4.91b
BD1 ¥ 5471 *+ 2.68b 5227 + 3.42b 15.34+2.47b 14.94 +1.98b 91.67 £4.76de
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Continued

SC1 ik 3480 + 2.72a 33.04 + 2.94a 5.08 £1.94a 482+ 1.77a 85.00 £2.67¢
SCI1 74 52.40 £ 4.73b 50.81 £ 3.96b 15.28 +2.99b 14.63 £2.45b 100f
CDI1 ik 35.02 £+ 33la 3398 + 2.89a 5.12+1.45a 496 +1.62a 88.33+1.21cd
CDI 53.31 £ 3.66b 51.11 £ 4.26b 15.07 £ 3.43b 14.88 +2.80b 96.67 + 0.88f
BD2 it 72.80 + 3.38¢ 70.83 £ 3.50e 48.33 £541g 47.51 +4.38f 75.00 + 3.00a
BD2 4 82.37 £ 3.28f 79.66 £+ 3.81f 52.09 +4.85¢ 49.17£4.72g 90.00 + 2.00cde
Sc2 it 59.89 + 5.10c 57.44 + 4.53¢ 19.38 +3.84c 18.12+3.07¢c 85.00 + 3.00c
SC2 w4 67.10 £ 4.31d 65.07 £ 4.01d 35.47+4.79% 34,73 +4.33d 95.00 + 3.00ef
CD2 ik 65.48 + 4.14d 63.33 £+ 4.00d 32.64 +3.56d 31.89 +3.81d 86.27 +£2.00c
CD2 it 75.09 £ 4.83¢ 72.85 £ 4.23e 40.13 £4.28f 38.96 +3.99¢ 90.20 + 1.56¢cde

7: BD1 dbh & FRF 0 AR GLE RIS, BRI A0, BD. SC Ml CD 7 BIMREEE Rl LSk BB 460, . A
F/NGFRERORE A KRS BN N Z R B2, P<0.05.
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Figure 1. Changes of total sugar components of different lines of abalones
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Table 2. Difference analysis of total sugar components of abalones
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Figure 2. Changes of crude lipid components in different lines of abalones
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Table 3. Difference analysis of the differences in crude lipid content of abalones
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Figure 3. Changes in crude protein content of different lines of abalones
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Table 4. Difference analysis of the differences in crude protein content of abalones
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?;Te BDlIJt BDI®M SCldt SClm CDldt CDIm BD2dt BD2m SC2dt SC2® CD21t CD2w
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4. Wig

TR ERT DU AR B AR AL TR B s A AP NEAT TWE9E13], FEE R EK ARk
ETTH[14]. AR, R AR T SUR AR A DA S A A 23 AT TERFE[15] [16] [17] 1R AR
SE[SIHFU R DU FE AR A RS A 5 i DURIFE R R A %, RIS PH S RER R HAEREER.
L PE 8RR RIS AT R IR R TR [ 264 T R EVHFE T 2 MU ZIRIRSE[ 19101 70 K LI 2 R AR
AEFE N G SCREAE Y O/N LU R TR AR A3 o BT N PRI 90 3 A rp 78 BB T X DL A 3 A 4K 3
sz, DR E IR T2 R K B AT AR R IA AR TT SRR R A [ A A5 o A 3 A b v
SNIIEEMA . A0 BT A S () AR S BT I, 12 X A T KRB H AR T—1°C [20] [21]. ARSRE
HOC I A MARE IE AR T R MA T2 MHARE . RHE 2018~2019 4 SRyAVE R 2 /K IR BE 1) 1 25
R, AFERBIEKEAREN 1.6°CCHR IEERI T, RAER). FULARTIGIRA 0°CAE R M0 iR .
G LE RRERA RS OCIKMET, db77 A B0 A7 5 2 0 3 T mg bk &6, AR SRas pr FR AL 7
A A ZRTEAL 7 i b IR I B DI &2 AR 2% A4, TS5 BT F e 7 R A B2 11 A ANAE e &
7 FIHATER A, JERE DS AR EARMIREE . IS RIX AN 0°C R AETS R W2 5 0] R 5 4 SURL i R
B SRE FA BEVE B DG o A B 90 R D4 2 X g 7 7R 23 12 i S SR B AR K @ MR YU FRI[9] . s X P 22
S B ARNLERE A et — P o
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SR B 4 SO B0 AN R iR 52 5 K] ) PR SRR B . ok, ARSI A ) % Kb 2 ) A B 43 22 SN
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T G I A KA A PR 22 BEAIK[S] [19], AHAT A AR IR I AR SRR, 12 DS RE 1E 1% 20 (1 AE T
IRIEL(4°C UL IR,  DURBAREE T RES A L2 X T 1 1 HE AR S 197 LS Xof i 58 B AR e L3 i 1
B, MAHE SRR 2 T IR, HAMERRE. SR E AT EYEREEE, HEk
TV T 4 SO U PR 4% B B AR FAEAGE B S SRR AE BT AHRL,  HEHUEAR TR I R ) 2 A
WM FHOET . X RAT A SAREFE R T A e il B T ARSI AR 7 8 A sE A (6], %
TR AR R T 4 S B A TR AR Vi ) ) RS (A F WL IS A R — AR A
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