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Table 1 Factors and levels of experiment

(T g a)(k/em?) HH(B) AIBC) () BAHR (D)

A" densily food water feamperaturs mode of water
Irwed exchanga

1 0.2 TR e 18 e

a2 0.5 ol ] 21 ]k

REEER
8 1.0 ¢ LA 25 (FAO*
4 1.5 (REZEERH)* a7 €.V O

+  HIZKFE(Imitative level)
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Table 2 Orthogonal experiment of survival rafe in juvenile sea cucumber.

" 5 FEE(4) HE(B) iR (C) HAR(D) RS
numher, densalty food temperature mode aurvial rate
1 1 1 1 1 25.59
2 1 a 2 2 17.41
3 1 3 3 ¥ 12.8%

4 1 4% 4 4* 43.13
B 2 1 a 3 13.26
6 2 a 1 4% 15.383
v 2 3 4 1 i3.88
8 2 4* 8 2 23.51
2 3 1 8 4* 18.55
10 3 2 4 g+ 7.39
i1 2 3 1 2 6.60
12 3 4* 2 1 12.64
13 4 1 4 2 10.94
14 4 2 3 1 4.68
15 4 ] 2 4* 13,36
17 a1 4+ 1 8% 0,17

K, 80,12 £3.84 66.69 56.74 %=252.28
K, 65.458 4481 B6. 67 B8, 46
K, 18 46.68 B4,68 62,71
Iy 44,15 98.45 75.29 8587
b, 24.76 15,84 16.67 14.19
by 16.48 11.20 14,17 14,62
hy 10.06 11.67 18,66 13,18
h, 12,04 24,61 18.82 21.84
R 14,71 18.41 5.18 8.16
« B,=B, D= D, D=0y i‘aﬁa?ﬂﬂﬂi
Bi=B, Ih=D; Ih=D, areallimitative level.
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Table 3 F test of survival rate in juvenile sea cucumber,

TREM ‘
source of variation 88 Dy Mg F Foos
| 511.72 3 170.57 10,51+ 9.28
B 463,41 3 154,47 .50 9,28
¢ 68.55 3 22.86 1.41 9.28
D 166.42 3 B5.47 3.42 9.28
iRZ%E error 48.67 3 16.22
bR R
total variation 1258.82 15
F4 ARTFRKEHGSRFZEZHNBEERE
Table 4 Notability test of factor A of different level effected
survival rate of javenile sea cucumber.
=R YR BFEMKFE 25 REHE
lewej of factor avorago snrvial rate level of notability variant notahbiiity
4y 24.76 0.05 a
Az 16.43 0,05 ab
gy 12.04 0.05 b
s iD.06 0.05 b
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BWEWE P, U 0.2 k/FITERNBE, XEHESN, ERANBRF AR RE—F
M, MENKGSERERT, MEAERUEZEN, EXRRMIREMTHERT
FEEWHERE., SERRFEOUARRAKT 4. 5 L 4 FEEER, HE
SCBR A7 e BB H R e R AR B, o RO HOE R R ACE E P PR BEE MR
BEREENRFFE, AN RREWARSERL 0.2—0.5 %/ FHEXRN L, (F4H
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W8 B, A7 S M3 0 BEad oK B Rt P L R

2. 8 #® MU ERESHS, FUEIAEBNEASHEREYE, REXNHEYS



3/

R BENSRETERSILTEEORR

283

®”5 HEBERKBKMHETKE
Table 5 Orthogonal test of growth in juvenile sea cucumber,

£ IS5 =k (4) B (B) 7RI (C) Fi: (D) b I 3

nomher density food iemperature mode Afmmygrowih
1 1 1 1 1 4.73
2 1 2 2 2 1,57
3 1 3 3 3+ 4.03
4 1 4+ 4 4* 3.27
5 2 1 2 B+ 8,11
8 2 2 1 4x 1.92
7 2 8 4 1 3.64
3 2 . 3 2 3.61
9 3 1 3 4% 2.58
10 8 2 4 3% 1.2
11 3 3 1 2 2.76
12 3 4x 2 1 8.u3
18 4 1 4 2 1.00
14 1 2 3 1 1.46
15 4 3 2 4+ 2.13
16 4 4a 1 3+ o6
E: 18.60 11.69 12,02 18.46 = 47,86
ks 1248 6.99 10.44 9.14
iy 10,58 12.56 12,15 11.09
iy 7.20 13.52 9.25 10,17
By 3.40 2.92 3.01 3.57
By 8.12 1,57 2.61 2.29
hy 2,66 3.14 5.08 277
Ay 1.80 3.33 2.81 2.54
R 1,60 1.76 0.77 1.08

+ Bi=B, D=Dy Dy=D, HEKT

B1=B‘. Dl‘-‘-Da. D;=D4

are gl imitativo lavel
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Table6 F test of growth in juvenile sea cucumber.

ERFM
souree of variation S8 DF M3 F Fo o
A 5.89 3 1.98 16.15* D.78
B 7.61 3 2.53 20, 88% 9.28
o 1.43 3 0.47 3.93 9,28
D 2.55 3 0.85 6.59 9.28

R .

1'.";2; ETTor 0.36 3 012 *%%E:ﬁ_
ok ; '
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tatal variation 17.86 15
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THE EFFECT OF SOME EXTERNAL FACTORS ON SURVIVAL
AND GROWTH OF JUVENILE SEA CUCUMBER

Sun Huilin
(Y ellow Sea Fishcrics Researeh Instilute)

ABSTRACT In the course of studying the artificial hatchery rearing of sea
cucumber Apostichopus jeponicus, it was found tha t the survival rate of juveniles sea
cucurmber wag low. The period of development from seedling 10 juvenile was another
critical phage in itg life cycle. During this pbhase, the juvenile were most susceptible to
the adverse influence of their environment.

The method of mathmatical statistics was applied %o test the effect of several
factors influencing the survival rate during the juvenile stage. Four factors were
selected, viz., setiling density of seedling, types of feeds, temperature of the culture
medium, and the mode of water exchange. The results from the variance analysis and
direct observation indicated that settling density and types of feeds were more impor-
tant than other iwo factors in fluencing the survival and growth rates of juvenile
sea cucumber. A setiling density of about 0.2 individuals/em® was optimal, of 0.5
individuals/cm? less favorable. A filtrate of ground Sergassum proved to be the best
food for juvenile, and the next best was a mixture of ground Sergessum and Dicre-
tina.
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