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1.1

80 160 ,
(5.89 +1.40) g
(9.04 £3.48) g

(61. 86 +6.03) mm,
(76.47 £7.12) mm,

1.2 0246810
6 , 3
15am , 18
100 10
, 6
, (18.0+0.5) ,pH 7.2—
7.8,D0O 6. 6—8. 2mg/L
: 4h :
18 ,
50 , 50%
, Olympus

24h

1.3
) 50

, 50%

[13]

SAI:Z(N-hi) X i/N

DA (Survival Activity In-
dex) ;N o h, i

-k 0 [8]

I+

Statistica 6.0  Excel 2003

3 ’

2.1

( 1) 70. 75% —
76.28%,
(df =5, F =0. 85, p >0. 05) 4
., (76.28 +2.73) %, 0 ,
(70.75 + 3.56) %
(df =5, F =3.17, p<0. 05) , 4
(66. 95 +2. 99) % 8
10 ( (54.66 £8.29) %  (55.43 +
10. 15) %) (p<0.05),
(p>0.05)
0—10
221.5—239. 1h 6 ,
4 , 2 8
(df =5, F =5. 04, p <0. 05) ,
024 : 6
02810 , 4

2.2

25
56%, . 58—66
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232h , 4 6
, 6
( 2 68h 4 , 4 , 0
6 ; 96h 4 6 8 10
140h 4 6 , '
1/3, ;

1

Tab.1 Fecundation rate, hatching rate and hatching tme of T. trigonocephalus under different salinity conditions

Salinity Fecundation rate (%) Hatching rate (%) Hatching time (h)
0 70. 75 3. 56° 57.61+3.01%® 230. 6 +5. 54
2 72.57 +4. 40° 61.34 +2.55% 236.6 +4.5
4 76.28 2. 73 66. 95 +2. 99° 228.8 5. 9%
6 74.63 5. 49° 62.15 +2. 18% 221.5+5.2%
8 70. 97 +4. 16 54.66 +8.29" 239.1%3.7¢
10 71.78 £3.97° 55. 43 +£10. 15° 232.8 3. 6™
(p>0.05), (p<0.05)

Note: Values in the same column with the same superscripts are not significantly different (p >0. 05) , othewise, with the different superscripts are
significantly different (p <0. 05)

2
Tab. 2 Effectsof different salinitieson enbryonic development of T. trigonocephalus

Embryonic development

Salinity 68h 96h 140h 188h 232h
0 ) , 1/3 :51%
2 , , 1/3 : 55%
4 . 1/3 ,10% : 68%
6 : 1/3 , 1/2 : 65%
8 , , 1/2 1 64%
10 , , 1/2 : 56%
2.3 , 2/3,
35
4 ( 1) 4 R
30 PR >
0 >~ e -IQKTotal
, 170—188  /min, =25 | ® e
g = {kF Body
y , 1 S 20 helght
) ea SRR
4 5 1.5 Yolk sac
= length
y y , iﬂ ] 0 ....x...gﬁﬁﬁﬁ&
-2 ST ] Yolk sac
t 1 dlh
0.5
. 0.0
! ;3 0 1 2 3 4 5
2 , 14 Hi# Day (d)
, , ;5 1

Fig 1 Momhology of pre-larvae of T. trigonocephalus
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2.4 ,
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Tab.3 Survival rate and SAI of larval T. trigonocephalus under starvation and different salinity
Survival rate under starvation and different saline (%)
Al
Salinity 1 2 3 4 5 6 7 8 9 10 11 12 13 14
0 100.0 86.7 867 86.7 833 833 76.7 70.0 56.7 50.0 40.0 20.0 3.3 0.0 46. 27
2 100.0 86.7 833 833 800 800 76.7 70.0 60.0 43.3 333 16.7 10.0 0.0 45.03
4 100.0 90.0 90.0 90.0 86.7 8.7 76.7 70.0 56.7 43.3 33.3 20.0 13.3 0.0 46. 83
6 100.0 86.7 86.7 8.7 833 833 733 60.0 46.7 40.0 30.0 16.7 3.3 0.0 41.83
8 100.0 80.0 80.0 76.7 70.0 70.0 56.7 50.0 333 16.7 6.7 0.0 0.0 0.0 29.13
10 100.0 76.7 73.3 73.3 63.3 56.7 43.3 333 20.0 13.3 3.3 0.0 0.0 0.0 23.43
[17]
3
, 028 10
3.1 ) )
, , 4 6
[14]
[15] [18] .
[19]
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2
2] 8 10
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“ (H\IR)”[27] , ( 4) ,
MR )
[25] [8,25,31] ,
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MR ,
3—ad *, (239
34
3.3 (=4 :
, 5 , 0—10
180 ,
4
Tab. 4 Salinity adgptability for fertilized eggs and larves of different fish pecies
Salinity adaptability range
Soecies Suitable salinity Optimal slinity ~ Optimal salinity for larval surval Reference
Dentex tumifrons 27—39 33—36 30—35 [8]
Epinephelus akaara 24—39 27—35 — [25]
Sparus sarba 12—52 28—32 31 [31]
L ateolabrax japonicus 13—31 22—25 19—28 [32]
Mugil cephalus 10—58 35 — [33]
T. trigonocephalus 0—10 4—6 2—4
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BM BRYONIC AND PRE1L ARVAL DEVELOPM ENT OF TRIDENTIGER
TRIGONOCEPHALUS AND ADAPTABL ITY TO SAL INITY

FENG Guang-Peng"®, ZHUANG Ping"*®, ZHANG Long-Zhen"*®,L U Jian-Y1',
ZHAO You"’, CHEN Li-Hui"® and Qu L iang"?
(1. Key and Open Laboratory of M arine and Estuarine Fisheries M inistry of Agriculture, East China Sea Fisheries Research Institute Chinese
Acadeny of Fishery Sciences Shanghai 200090; 2. College of Fisheries and L ife Science Shanghai Ocean University, Shanghai 201316;
3. College of Aqua-life Science and Technology, Dalian FisheriesUniversity, Dalian  116023)

Abstract: Tridentiger trigonocephaluswidely exists in coast of the Pacific Ocean. There are very fav reports about the char-
acter of their early life. Fish was snsitive to the change of envimmmental factors in the early life. SO enbryo and larva can
indicate the enviomrmental change. Salinity isone of the most important ecological factors in the enbryonic and pre-larval
development of T. trigonocephalus The construction of the Three Gorges Project on the mainstream may act on the environ-
ment not only in the resenvoir, the middle and low reaches of the river, but al© in the estuary. It is necessary o study the
relationship betveen salinity and fish early life. By observing the momphological character of enbryonic and pre-larval de-
velopment of T. trigonocephaluswith Nikon microsoope, the total development time of every development stage was noted
and calculated. The characteristic imageswere taken by Nikon camera. The charactersof early life stages and effectsof s
linity on the early development of T. trigonocephaluswere studied. The experimentation groups included salinitiesof 0, 2, 4,
6, 8 and 10, regectively. Every group was put into 100 cogpem or 10 pre-larva under the water of temperature (18.0 *
0.5 ), deliquescent oxygen 6. 6—8. 2 mg/L, pH7. 2—7. 8. The reaults showed fecundation rate and hatching rate were
the highest at salinitiesof 4 and 6. Fecundation ratewas (76. 28 +2. 73) % and (74. 63 +5. 49) %, and hatching ratewas
(66.95+2.99) % and (62.15 £2.18) %, regectively. Hatching time was the shortest and embryonic development was
the most quickly at salinities of 4 and 6. Hatching time was 228. 8 +5. 9h and 221. 5 £5. 2h, repectively. It pent longer
time from heart beating stage to hatching stage, 56 percent of the total time.M eanwhile, pectoral fin, svim-bladder, kidney
and bladder came into being before pre-stage of hatching stage. The defomity rateswere fran 5% t 20% at salinitiesof 8
and 10 and the other salinitieswere lowver. The larvawas (2. 534 0. 078) mm in body length. The long and short diameter
of yolk sac were (0. 421 £0. 047) mm and (0. 369 0. 038) mm, regectively. The yolk sac disgppeared and organs begin
to fom after five days The organ development of larval T. trigonocephaluswasmore quickly at salinitiesof 4 and 6 than the
others The range of survival activity index was fram 41. 83 10 46. 83 and pre-larva vigor was high with water salinity fram
0 to 6. The range of survival activity index was fram 23. 43 t© 29. 13 and pre-larva vigorwas low at salinity of 8 and 10. At
lov salinity range, the auitable salinity for hatchingwas from salinity 4 © 6 and for pre-larvae survival and growth was fram
salinity of 2 4, repectively.

Key words Tridentiger trigonocephalus Early life stages Ecological factor, Survival activity index



