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23402 25+0.1 b Z'gig'i 0 >
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MATLAB R P<0.05 R
, 26°C . (636
2 0.55)d, :26°C <23 °C <20°C
2.1 <17°C
«“ 1 4, «“ 1 > 4,
I la I 2a
la 2a R
, 20°C 23°C , 25 15 ,
, 17°C 3—6 , , 35
26°C , 10
b , 2b 2b
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24 , I , 26°C , 35 25 15
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Tab.4 The survival rate, molting rate, and molting time of “Keyong 1” in different periods in every single-factor experiment

[—1II 11— [ I
(S,%) (M,%) (1,d) (S,%) (M, %) (#.d) (S,%) (#.d)
17°C  35.55+27.96  62.22+9.62 3.45£0.07""  78.19+23.48 37.34£27.90  8.36+0.08"  24.44+20.09 11.81+0.27%
20°C  73.33+5.77  73.33%5.77 4.25+0.42°°  74.60£7.27  77.38+3.15 6.38+0.05°"  54.44+1.93  10.62+0.44"
23°C  54.45£13.47 54.45+13.47  3.65+0.41°" 62.38+6.60  62.38+6.60 5.06+0.10°"  34.44+11.71  8.71+0.48"
26°C  54.44+839  62.22+1.92 2.86+0.09°" 54.39+7.60  58.77+7.60 3.51+0.38"  30.00+8.82 6.36+0.55""
35 47.7849.62"" 52224192  3.17+0.34  51.33+18.80 44.86+7.97  4.14+0.05 23.33+£3.34"  7.30+£0.31"
25 60.00+8.82""  61.11£8.39"  3.07£0.22  59.24x10.45 60.02+5.78""  4.07+0.21 35.56+7.70°"  7.14£0.17"
15 58.89+6.94  58.89+£6.94  3.52+0.22  62.82+7.07  64.49+4.38"  4.12£0.11 36.67+0.00°°  7.63+0.51*
10 13.33+£8.82""  17.78+10.72"" 3.08+0.14  42.06£8.36  30.55+4.81°°  5.03%0.05 5.55+3.85  8.11+0.19"
Oh  61.11£6.94  62.22+5.09 2.98+0.11  59.47+9.22  62.12+8.13 4.63+0.12 36.67+8.82 7.61+0.16
12h  61.11£5.09  61.11£5.09 3.07+0.13  63.31£5.9 64.98+8.75 4.01+0.15 38.89+6.94 7.08+0.19
24h  58.89+3.85  61.11+£3.85 2.93+0.06  64.19+5.95  63.67+0.89 4.54+0.25 37.78+3.85 7.47+0.49
6.0 41.11£5.09"  52.22+1.92°  3.00+£0.00  54.29+4.17  44.72£1.69""  3.95+0.19"  22.22+1.92"  6.95+0.22"
7.5 61.11£5.09°  62.22+3.85  2.91£0.08  67.82+12.60 66.30£9.96""  4.64+0.13°"  41.11£5.09""  7.55+0.18"
pH 8.0  61.11x18.96" 61.11£18.96" 2.91+0.08  69.18+9.81  69.18+9.81°"  4.73£0.07>°  42.22+13.88"" 7.64+0.31"
8.5  72.22+£5.09  74.44+839"  291+0.01  54.2849.35  53.00+10.82""" 4.42+0.04™"  38.89+3.85""  7.33+0.29"""
10.0 2.22+1.92°  2.2241.92"  3.00+0.00 0 0 0 0 0
80.00+3.33*"  80.00+3.33 3.30+0.05°  63.74+13.06 63.74£13.06  4.03+0.06 51111171 7.33£0.12
54.44+5.09°"  76.67+5.77 2.87+0.04  59.72+8.67  43.65+3.44 4.13+0.14 32.22£1.92°"  7.00£0.20
62.21+2.01 62.21+2.01 2.99+0.11  65.315.1 66.97+4.75 4.04+0.21 40.21+0.33 7.21+0.05

(P>0.05)
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*5 ZEETREMBERBI1ISFEEEER. BEXRBWEMEILER
Tab.5 The survival rate, molting rate and molting time of “Keyong 1” at different period in multi-factor orthogonal experiment
I—1I I —II1 [ —III
(8,%) (M, %) (2.d) (8,%) (M, %) (1.d) (8,%) (2.d)
20°C, 35, 1.11+£1.92 27.78+10.72 3.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00 18.00+0.00
20°C, 25, 43.334+5.77 74.44+10.18 3.06+0.10 40.26+24.78  26.00+8.68 10.33+0.03 16.67+8.82 13.394+0.13
20°C, 15, 17.78+5.09 48.89+13.88 3.15+0.08 36.19+40.54 17.04+£20.65 12.48+0.45 6.67+£6.67 15.63+0.53
23°C, 35, 7.78£7.7 30.00£11.55 3.27+0.03 26.67+£46.19  19.05+32.99 6.48+0.00 4.44+7.7 9.75+0.00
23°C, 25, 27.78+12.62  38.89+16.44 3.25+0.24 72.88+8.39 53.49+3.57 6.33+0.27 20.00+8.82 9.58+0.51
23°C, 15, 42.224+28.35 67.78+13.88 3.36+0.26 62.58+13.13  39.29+26.23 6.10+0.07 28.89+23.41 9.46+0.19
26°C, 35, 15.56+£18.36  32.22+18.95 3.00+0.00 40.91+37.21  20.83+26.02 4.38+0.53 10.00+£14.53 7.38+0.53
26°C, 25, 54.44+10.72  77.78+8.39 3.00+0.00 68.41+9.41 47.20+0.91 3.97+0.05 36.67+£3.33 6.97+0.05
26°C, 15, 52.22+6.94 60.00£6.67 3.02+0.04 64.44+17.11 56.71£18.06 4.26+0.12 34.44+13.88 7.28+0.15
*6 ZAZZHUBE1SFE | NN FEEES, %) 8 [ —IIT , 9
Tab.6  The orthogonal analysis of variance on “Keyong 1”
survival rate in [ —III period R (20°C, 35, )
F F 18d R s
0.054 2 54 19 * ,
0.075 2 75 19 * 1 —III
0.014 2 14 19 « L »
0 2
8 b b
2.2.2 > >
«“ | [—II II—II 9 , , 26°C
R , 35
b
2.2.3 5 5 26°C
26°C 25 R
®7 ZEEXLHRB1ISMFE] NHEETES, %SEREE
Tab.7 The mutual action between multi-factors on “Keyong 17 survival rate during [ —III periods
°C) °C
20 23 26 20 23 26 35 25 15
35 0.00 4.44 10.00 0 28.89 36.67 0.00 36.67 28.89
25 16.67 20.00 36.67 16.67 4.44 34.44 4.44 16.67 34.44
15 6.67 28.89 34.44 6.67 20.00 10.00 10.00 20.00 6.67
2.2.4 *8 ZHEHZXLWBA1SFE | —IHNZEEE (@)
“ s BES R
Tab.8 The orthogonal analysis of variance on “Keyong 1”
S MATLAB  regress molting time at [ —III period
: ( 10) FF
(S) (T) (Sl) (Sz) 114.25 2 31.9 19 *
. 4.495 2 1.26 19
(D) :
S=—10.83697+0.217564T7+6.2022385,—0.148145,*+ 2.686 2 e B
3.58 2

8.1997765,-5.84602D+155.811
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*9 ZAZZHRHE1SFE ] NHPHRFEFEE)EEREE

Tab.9 The mutual action between multi-factors on “Keyong 1” molting time at [ —III period

(°O) (°O)
20 23 26 20 23 26 35 25 15
35 18 9.75 7.38 18 9.46 6.97 18 6.97 9.46
25 13.39 9.58 6.97 13.39 9.75 7.28 9.75 13.39 7.28
15 15.63 9.46 7.28 15.63 9.58 7.38 7.38 9.58 15.63
10 RE1 S HFEEXRERYEEFAEREFXE ( , 2008),
Tab.10 Regression coefficient values and confidence interval
of the model for “Keyong 1” day survival rate ( »2013) 4
: S
a ~10.8369 ~40.2082 18.53437 (1977)
b 0.217564 -0.42216 0.857289 , (1997)
c 6.202238 3.448987 8.955489
d —0.14814 -0.20307 —0.09322 ,
e 8.199776 1.67173 14.72782 (
f —5.84602 -6.53124 -5.16081 17—26°C), ,
g 155.811 —180.03 491.6516
R*  0.78, ’ ’ ’
P=0.00 (2013) ’
« T >
, MATLAB  regress ’ ’
’ ¢ 11): (Zou et al, 1995),
( , 1994a, b) R
£ 11 CHE 1S ABAEMDRHE I EREERE ’ ’
Tab.11 Regression coefficient values and confidence interval
of the model for “Keyong 1” daily molting rate s
a -35.5655 -81.6316 10.50062 «“ 17 20—23°C
by 0.873932 —-0.12406 1.871928 s
¢ 11.91126 7.299646 16.52288 , 15—35(
d -0.26569 —0.35883 -0.17254 , 2012) ,
e 28.29724 16.80759 39.78689 , « 1 2
f) 3.664283 2.504242 4.824325 ’ 10
g 260.2703 -270.449 790.9896 ’ 10 ’
(M) Ty Sy (S (2019)
(D)) 35 25 15 5
M= -35.5655T+0.8739327,*+11.91 126S3—0.26569S32+ 35
28.2972485,+3.664283D,+260.2703 ( , 2009)
R? 0.80, ,
P=0.00 , « 1
3 15—25
> ) (Guo et al,
5—35°C , 0°C 40°C 2012); %
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OPTIMAL CONDITIONS FOR PORTUNUS TRITUBERCULATUS
“KEYONG 1” MOLTING

SHI Ou-Wen"?, LI Rong-Hua"?, MU Chang-Kao"?, SONG Wei-Wei'*?, LIU Chang-Jun’, WANG
Chun-Lin"?

(1. School of Marine Sciences, Ningbo University, Ningbo 315211, China; 2. Collaborative Innovation Center for Zhejiang Marine
High-efficiency and Healthy Aquaculture, Ningbo 315211, China; 3. Xiangshan Aquaculture Technology Extension Service, Xiangshan
315700, China)

Abstract To explore the best environmental requirements for juvenile of Portunus trituberculatus “Keyong 1” molting,
a single-and multi-factor experiments were designed. In the single-factor design, five factors: temperature, salinity, lighting,
pH, and sediment bedding were tested. Temperature ranged 17 to 26°C in increment of 3°C; salinity 10, 15, 25, and 35;
lighting hours 0, 12, and 24; pH 6.0, 7.5, 8.0, 8.5, 10.0; and with and without sandy bottom. The results showed that in the
temperature group, the highest survival and molting rates were at 20°C, but the time for molting was longer; the earliest
and least time molting group was 26°C, but the survival rate was lower. In the salinity group, the survival and molting rate
of 15 and 25 were higher than other groups. In the pH group, 7.5, 8.0 and 8.5 were better than at pH 6.0 group. Sandy
bottom was significantly better. The length of lighting had no significant difference (P>0.05). Therefore, in overall, the
optimal conditions for the single-factor experiment were 20—23°C, salinity 15—25, normal lighting hours, pH 7.5—38.5,
and sandy bottom. In multi-factor orthogonal experiment, with three factors were considered: temperature, salinity, and
sediment, from which the optimal conditions turned to be 26°C, salinity 25, and with full sandy bottom. In addition, the
multiple linear regression models for daily survival rate and daily molting rate were established.

Key words “Keyong 1”; juvenile Portunus trituberculatus; optimal farming conditions; molting; multiple linear

regression



