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Abstract

The effects of temperature and salinity on the hatching of the fertilized eggs of Diodon holocanthus
were studied. The temperature (A) was set at 21°C, 24°C, 27°C, 30°C and 33°C. The salinity (B) was
set as 5 gradients of 18, 22, 26, 30 and 34, and three repetitions were set for each group. Each has
parallel 100 fertilized eggs. The results showed that the incubation time decreased gradually with
the increase of temperature. When the temperature was between 24°C and 33°C, the incubation
time gradually decreased with the increase of salinity, and the incubation time at 18°C was signifi-
cantly higher than that of other experimental groups. When the salinity was 26 - 34, the hatching
rate gradually decreased with the increase of temperature, and the hatching rate at 24°C was sig-
nificantly higher than that in other experimental groups (P < 0.05). When the temperature was
24°C - 27°C, the incubation rate was significantly higher than that of other experimental groups
when the salinity was 30°C. When the temperature is 30°C - 33°C, the hatching rate decreases with
the increase of salinity. The survival rate first increased and then decreased with the increase of
temperature. When the temperature is 24°C - 27°C, the survival rate first increases and then de-
creases with the increase of salinity, and the survival rate of the 30 groups is higher than that of
other groups. At the temperature of 30°C, there was no significant difference between the experi-
mental groups, but at the temperature of 33°C, the survival rate decreased significantly with the
increase of salinity. In terms of single factor, temperature and salinity have extremely significant
effects on hatching time, hatching rate and survival rate of the fertilized eggs of Diodon holocan-
thus (P < 0.01), and the interaction between salinity and temperature has extremely significant
effects on hatching and survival rate of the fertilized eggs of Diodon holocanthus (P < 0.01). In con-
clusion, the optimal incubation temperature for the fertilized eggs of the Diodon holocanthus is
about 27°C, and the optimal incubation salinity is between 26°C and 30°C.
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BFFE T IR AN R X /S PRI S SRS SR AL e, SIS A T B EFE600 gl |, #6420 cm PR fR/N3E
R, BEEA)WERN21C, 24C, 27C, 30C, 33 CAMKTF; hEB)KERIS, 22, 26, 30,
4RAMHE, BHABR=ER. 81 FT1000 2050, SRRE: B EEERE A S2NEH %
RIS KREE24C~33CH, FLETRBEE SHENFRZHEK, EEERE 186 LA A B3
BT HMEIOH. HEHFE26~340, BUREERENARENZHFENBES, HEFEN24CHE
AR EE ST HMLBRAHP < 0.05); EEEAN24CT~27CH, BAARELFEIN BEFTHALLR
H; FERFEN30C~33CH, BUEEELEFENAREN FTRMES. REERMERENARENLEL
FE TGS EREAN24C~27CH, REREERENARENL LA TRKES, HEEN
30 AN BIEREL AR, FFEEN30CH, FLRHALHEER, HEARENIZICH, &
EEREELENARMEERK. NE—EHFIE, BESHHER/ SO 625 LR . BILZDL
KERE B HREERF(P < 0.01), 7y H 25 E 518 B H & 38 BAEFTE7S BRI 328 R AL A0 s 2R
FHEBRIH TREZEP < 0.01). L LR, ANTRISZEWBNREREA27CESL, EERL
HEFE26~30.
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1. 5|15

JNBER it (Diodon holocanthus)sfé J& Tl H, —okffiAl, #fdij&(Diodon), &4 KT HIFEE. #
HHFEVE R B, AF MESI IS RTINS T i X 2 kI, A vk, 17
ENZAR[1] [2], R, BB Ry ait i mT I faE DU L TR B a4 K g B S5 o A MRS W & o N BRI ik A i i 5%,
R SRR IRIRE A, 2O, i wl ik 200~240 T/ T, WE IR H TS
KAt v AP, IR A RO B P s S [3]. R, RISHEOKEZ B0, AA
B T APREES IR AR AR E, BAYWENFNYERMRE, Pl Bk &
I, TR ARIR,
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i PEE M1 3 P2 S i 7K £ 218 52K O A DA ZE A R B R IR 1, AN TR R /K £ S0 7K T e R P 7
ANPREE A 7 8 NV BBl A BOR ZE 5 o [ N A O TR AT B BE X /K #8.58  IORE I oA AN D HiGE[4] [5]
(61, AEL Rl i AR A 08 8 7S R e 52 5 O A S 10, AN 5] 0 2 2 A0 R s FLBs AL e ma ik 9, i L I A e
NBERI N TIRFEAN BT BB AL A o AT TS AR g TSR A, i A T i
M RITNEREE IR, IR S2AE 0N, RSSO, T T AN [ IR R AN 2 2
Xt H ARG O ALIS 1], AL B R R MR 006, AN IX — B MR A L) R AR S
%,

2. MRE 5%
2.1. ZIEDEKIR

I FT FH 7S DA 52 K DR it i B AR SR 22 5 N RO FRAEE I H AR OR o /S BREHii55% £ pk vk A
JEAE 600 g LA b, &K 20 cm DAE, i EEVE yAF AR BTN I B A S B i, S AT K B SR
£hIE 28~32, ¥ 28°C~30°C, pH 7.2~8.5, ¥4 fR¥F > 5 mg/L, Ji/KEFE, ik 50~80 L/min. 43k
HAR= O TRt s, DRI 457 e KT B S2RE 0N, 20d et T %, mE Ot 2 4
I3 I SERG I IEAT S5

2.2. It

AN[EJRLRE AL B A ARG 1T IREE(A) A 21°C, 24°C, 27°C, 30°C, 33CHAKF; #hEB)
518, 22, 26, 30, 34 AAELRE, %K 1 WK T 5*5 IHE N 25 H, FHE=HEE. F4F{T 100
BIAZFE O, JHCE T 1000 ml Eeped, 7S, /KIEE BWEisiR . TR~ A 1 .

Table 1. Cross test design of temperature and salinity factors
F 1 ORE. RENEFRRERIT

K+ B1 B2 B3 B4 B5

Al AlB1 Al1B2 A1B3 AlB4 Al1B5
A2 A2B1 A2B2 A2B3 A2B4 A2B5
A3 A3B1 A3B2 A3B3 A3B4 A3B5
Ad A4B1 A4B2 A4B3 A4B4 A4B5
A5 A5B1 A5B2 A5B3 A5B4 A5B5

2.3, AT

TRIG I FE e JRS 7 5265 U0 A AL 1B 00, BB 955 R AL I BRI, 1055 2% A B (R I A T £ HE ST (1]
W5 Gt WA R DL S I IS 24 h BIROE 2. ] SPSS13 Gttt i ¥idls, P < 0.05 WA B3
E5.
3. RIELERE

& 2 TR RN b P 7 S ok N P AL B (R B . i 2 WP DA, SRR TR BEE IR T R
P ET BRI ETA, IR N 24°C IS4G 8] 2 3% & T A s2 58 40 (P < 0.05); 4k 7E 24°C~33°CHY,
WAL B] 6 5 26 P K T i iz i A, ELZE£R Ol 18 IR Ak i 1) 32 25 i T HoAth S 064
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Table 2. Effect of temperature (A) and salinity (B) on hatching time of the fertilized eggs
= 2. mE(A)ELE (B)E F Xt 7~ BERI il 3245 BRGE 1L At 8] (h) RO 821

piaEes

H

temperature salinity 18 22 26 30 3
21°C 0? 0? 0? 0? 0?
24°C 193.05 + 0.45> 162.65 + 1.85% 154.05 + 1.45% 137.65 + 1.35*° 136.95 + 1.55*
27°C 158.35 + 0.85" 122.55 + 1.05™ 109.4 +1.1% 90.05 *+ 1.45% 735£ 2M
30°C 133.95 + 1.55% 112.85 + 2.65° 63.41.9% 60.75 £ 0.75" 58.05 + 0.45"
33°C 82.55 + 0.45% 59.15 * 0.85% 56.1 +1.9%" 51.15 + 1.15"° 50.1+1.1%°

e B R AR NS RS R R E R AR (P > 0.05), ARVNSFREERZFREP <0.05); AT EdE S e ARt
RS PRSI T R ZE R AR E (P > 0.05), NFKEFRFRIRZRRE (P <0.085); WAL [EFA4 h (D).

2% 3 TRIRFE AN H B 25 S N BERI B R R . o 3 LA, MIRFEAE 26~34 I, WEALEEE
FHR LT = 2R RS, HIEE N 24 CHE b2 B 2 5 T HAh SR 41(P < 0.05); fEIRE AN
24°C~27°CHf, WEALRIEELE 30 T3 M T HAM LI fEEE N 30°C~33°CRE, bR bt & 35 17+
[SE N il =k

Table 3. Effect of temperature (A) and salinity (B) on hatchability of the fertilized eggs
2 3. ImE(A)ZLE (B)E R X /< BERIBHIF L R A S

poe 7
tem{g;lz}fture sal;%r]?i{% 18 22 26 30 3
21°C 0 0 0 0 0
24°C 64.38% + 0.87%° 67.34% + 0.51° 80.87% + 0.33% 87.92% + 2.2 83.95% + 0.69%¢
27°C 64.97% + 0.15"° 66.43% + 1.11°%° 68.66% + 0.36%° 85.44% + 0.92° 82.31% + 1.05%
30°C 70.55% =+ 0.69°° 69.71% =+ 0.94%% 66.92% =+ 0.60°° 61.99% * 2.12"° 61.61% + 1.29"
33°C 77.81% = 0.31™ 71.91% =+ 0.45™ 53.21% * 3.52° 45.26% =+ 0.06%° 13.83% + 1.77°

e RSB R A R NS FREEF RN ZE R A REP > 0.05), AE/NGFEFRRZEREEP <0.05); [[—47 8 T EARAH
RS FRBRETFRRARZERALFE P >0.05), N KEFRRRERLEE (P <0.05).

2% 4 IR FEANEL BT 22 St N BRI OSSR R . % 3 WIS, RS R BEE IR AT RIS
EFE RS EIREER 24°C~27CR, RS A SR EN &R0k B E RS, HERE
S 30 S ZH Y RS AR B b A L B . (EIRE N 30°CHY, Sseb e B, (HRAEIRE N 33°CHY,
RIS 2R i o R P T T v T S PRI, DR T R T e R T LA K R P A L R e A AR AR R, 8
R AR AR B R AR AN, WA AR B A TR LA S, A P A R B R T BT RIS AN e, BT DATE
i HLER R SR EE L T, RESOE S .

Table 4. Effect of temperature (A) and salinity (B) on the survival rate
= 4. IR (A)ELEL(B)ZE 5 X 7 BERI &L Y 7R 2R AV S

temf;gure sal%r]?ig 18 22 26 30 3
n 0 0 0 0 0
24 41.79% = 0.47%° 48.18% +1.83*®  54.13% + 1.01B* 72.45% =+ 0.99™° 61.32% + 5.0
27 53.27% * 2.03"° 54.28% + 1.94"° 61.99% * 0.41% 62.35% * 0.3% 58.17% + 1.58"%
30 60.64% + 0.76" 60.78% + 0.43° 60.44% * 0.56" 60.94% + 0.71° 54.17% + 4.32"
33 59.49% + 0.81% 43.65% + 2.28™ 21.04% + 1.17%° 9.26% + 1.38% o™

M WS h R R A NS PR P RN E R AR E (P > 0.05), RE/NGFRRRZERREEP <0.05): [FH—4ThEE PR ARAR

KRG PR TR RERARZEP >0.05), REKEGFERRZERLZEP <0.05).
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i P2 AN 58 R o8 7 DR 52 5 DI P AL RO S ELA Y 3 i 5 SR LA 50 1 6 AT LA, AR — K 71T 55
1555 R ENS 7N A 52 DA AN [ L AL R DR il 3 B A B 2B R (P < 0.01), T HAEER S
TS P (A58 LA AR 7N RE R 52 8 B0 S A AT s S B R B 1 AR 225 (P < 0.01).

Table 5. The effects of temperature and salinity on the hatching and survival rate of the fertilized eggs of Diodonholocanthus
2 5. IR ANELE X7 BRI 6 S AE DN AL RO RRE R R E R 2

iR temperature ¥ salinity W x EhEE temperature x salinity
iH Item
F P F P F P
Y4k 18] Incubation time  10,684.754 0.000™ 1287.282 0.000™ 147.017 0.000™
1L Hatching rate 3705223 0.000” 37.202 0.000” 150.995 0.000™
JiE 3R Survival rate 1201.89 0.000™ 17.705 0.000™ 63.657 0.000™

¥: P<0.05; "P<0.01. Note: P<0.05; “P<0.01.
4. ¥7ig

ARG, R YUE TR A MG 7] SIS ] 1A B 537 5%
M %ok S5 R 6 FEE YIRS 52 77, [ B PR 0 0 A R e 8 S8 52 s O R A 1Y) B BRG] 1, A1 bk 342 /S B )
fis 52 K5 OG0 P 75 FR) S5 I I PS8 R 356 B 40 b B2, A N BRI N T R AR R 2% .

IR B R RGO AL — N R 1. A WTFURY, IR R SRS IR A AL A 25 S 8]
[9] [10] [11], MR AN i34 2 B mp A2 A5 U AL o /S BRI B0 A2 O PR VE G Z /12K [2], ATLAAR SR %
B IR g 21 °C R, 7S BREfi (1 S20E OR 2 A A0, A AT Re U AR TE 210°C 7 A4 I o 7S B o) i 52 s G0 i
AR FUR s IR AR 24°C 3 33°CHY, JEAKI [H] 65 oL EE I T s R BT PR A 5, 1 B S2 8 BRI
Jif R B B A TE R T B b, 4R PEAE 26~34 I, AL REEE IR R THE LB H R A, W
HHR BE I T X 32 BRI R B T B R s (1), HARFE N 24°CIF e fb 22 B 35 & T Al st ie 2,
HIRPE S 33°C I Ak 26 B35 iy T A SR AL, 1 i 2R B A TR A e BB BTSRRI, 5
DR AT A 25 v PRI LI T /K R B PR A, A 7S B ik 520 DI A2 2140 B BRI A6 T, T RE R
(R 7R R 7S BRIV YR S ) T 5 R B AR AN o 15 BH 7 B o ik 52 5 0 A e B Wi S A 27°C A

0 X 0 RS O K S A B 2 IR, N AMEE B T 38 A B [12] 2838 AR 7 ifi[13]
Wi E P AR [14]. AR T[S AN [F) SR 6 SR IR I RO . X el LR, R 2k
RGO 2 A R . TEARSEIGIE AU, IR EAE 24°C~33°CH, WAL R BEE Eh R I T A
FeA%, HEAEEREE )y 18 B PR LT ) 22 i T ISR iR ;. MIREAE 24°C~27°CH], WALRIEEREE 30 B &
Eim T HARSLIG A 7RI FE N 30°C~33°CHY, WiALZ b5 Sh FE I T i I N B e sh AR IR N 24°C~27°C
I, RS ZR B SR R BTSN RRREaR, B IR 30 SEER A S R L A A B .
P RTIG B 7S B i () R i . B BB AR, BT DAAS SR 7S BRI P 0 5 AL #h AR 26~30, X5
FRAR[L5)0F 78 46 36 245 7 35 B B AL 2R 75 20~25 47— @ MU ZE0E, AT AEAS [ it b 40 2 1) 52 i B %o 3 B
AL R BT R], (E 2 53 E B (1200 70 i) A B 08 B Ak 3h B 24~36 AT .

55 RN 6 P XU R - 32 HAE FIFE 0 8 520 U AL (BT 70 tH A B 22 (14 [16] [17] [18] [19] [20], At
FR R, MRS, i R 7S B o fif 52 05 B A By 1) L A28 DA R Rty e 45) B W i 3
RO, T LR B 500 R R 2 (128 AR AE 7S B o ik 5205 0 R A R oty 26 7 T R I T AR . 7R
T LA v () R B LR B A AN R, 208 AR R A B SR AR A, R AT AR B T LR
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PN ARl SR TR D REE AN 5, BT LAE il i HLER SO TRt L R, S EBOEE T K
R R ER IR NS 7N B A i R R 7 LA S A P R 2 A Bl 28 T REAT TR, 3 ROVR G e 73 W B
KAEEIE, FEURHIRME R R E .

ARSI R T AN ER S /N B i SZ RS OB AL K2R, (ELAESEBRAE P oh, i S, PH L. it

AR S5 S8 25 N AR IR B R 70 N BRI ) ST A A ARG, PRI S — 2B IR AT, S A Dy S PR A

i E IR

E&WH
th RN 7l PERHIE B T 5 AR AL 55 9% (2189-2019) .
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