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Fig.1 Aquarium structure
3 Length 80 cm; width=52 cm; height 30 cm. Each aquarium is
divided into 8 cells, with each size of the cell being 20 cmx15
cmx26 cm. There are 2 replicates in one aquarium, in which
60 , JA2003N ( cell®, @and®) being as one replicate and cells &, ®and@
being as the other. Cells @ and ®) are designed to measure the

b

) (Guanglu®, 0.01mm) water temperature and salinity and change seawater. There are
1 leaks at the bottom of the baffle which can be used for water
permeation and the bait and feces separation. The invalid depth
, 1 4 of water in the aquarium is 15 cm.

F1 KUABLBA=FRTFENEYFRHIE

Tab. 1 Biological characteristics for P. trituberculatus of different treatments in the experiment

n=4;x £SD
salinity
character 15 20 25 30 35
/g initial wet body weight 3.81820.009 3.818+0.025 3.81940.030  3.82140.054  3.832+0.007
/mm carapace length 20.22+0.147 20.10£0.205 20.14£0.103  20.04£0.097  20.01£0.159
/mm full carapace width 42.17+0.455 42.41£0.276 4285£0225  42.64£0210  42.45:0.185

/mm body height 10.68+0.134 10.60+0.173 10.79+0.158 10.76+0.047 10.62+0.150
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Tab.2 Body weight change and survival ratio of P. trituberculatus
n=4;x £SE
/g /g /% 1%
salinity final wet body weight net weight gain weight gain survival ratio
15 18.167+1.316° 14.349+1.325° 376.1+35.5° 58.3+15.9
20 26.886+2.226™ 23.068+2.217% 604.0£56.9" 58.3£15.9
25 30.384+3.938"™ 26.565+3.946" 696.4+105.2" 66.7+13.6
30 35.431£3.301° 31.611+3.286° 826.9+84.9° 100.0£0.0
35 23.425+6.427™ 19.594+6.426* 511.2+167.7% 77.8+22.2

(a,b)

(P<0.05).

Note: Letters in the same column show the significant differences after multiple range test, P<0.05.
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Fig.2 SGRyof Ptritubeiculatus in the different salinity treatments

Note: Different letters show the significant differences after
multiple range test, P<0.05.
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Fig. 4 Food conversion efficiency of P.trituberculatus in the
different salinity treatments
Note: Different letters show the significant differences after
multiple range test, P<0.05.
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F3 FRBET=ZHRTERIGFSEE

Tab.3 Molt of P. trituberculatus in the different salinity treatments

n=4; x £SE
1% 1% 1% /d

salinity weight gain after st molt weight gain after 2nd molt weight gain after 3rd molt molt cycle

15 119.8+7.4" 107.4+5.2° 86.9+3.2 23.4+1.7

20 124.6+4.8® 126.1+12.4° 91.8+2.4 23.5¢1.5

25 144.8+7.5° 130.4+0.9° 104.4+11.8 22.04+2.0

30 130.7+3.5%® 133.9+8.2° 102.6+7.1 18.9+£1.0

35 129.3+10.8™® 124.4+9.6 100.3+3.5 22.5+3.7

: (a, b) (P<0.05).
Note: Letters in the same column show the significant differences after multiple range test, P<0.05.

F4 FRBET=ZHERTFENSHGFNE
Tab.4 Frequency of molting rate per day for Portunus trituberculatus in the different salinity treatments
n=4;x £SE;  (times)

(=10%) (10%~20%) (>20%)
salinity molting times low frequency of molting rate middle frequency of molting high frequency of molting rate
per day (=10%) rate per day (10%~20%) per day (>20%)
15 25 7 (41.18%) 8 (47.06%) 2 (11.76%)
20 24 4 (25.00%) 7 (43.75%) 5(31.25%)
25 27 4 (28.57%) 7 (50.00%) 3(21.43%)
30 32 13 (61.90%) 5(23.81%) 8 (14.29%)
35 20 0(0) 10 (71.43%) 4 (28.57%)
= / 131, (%).

Note: Frequency of molting rate per day=Number of crabs molting in a salinity one day/ Total number of crabs of the same salinity in the
same day. Data of the brackets displayed the percentage of frequency of molting rate per day.

x5 TRBETZHRTFEMEENSE

Tab. 5 Allocation of consumed energy in Prtrituberculatus at different salinity

n=4;x +SE; %
salinity G/IC RIC u/IC EIC FIC
15 24.06+3.75° 63.17+3.01° 9.10+0.57° 3.29+0.22 0.39+0.03
20 34.18+3.83° 51.67+3.06° 7.04+0.57° 3.58+0.24 0.54+0.05
25 39.1243.34° 50.1442.74° 6.69+0.51° 3.36+0.65 0.71£0.12
30 42.28+1.17° 46.20+.1.94° 6.49+0.17° 4.69+0.41 0.35+0.02
35 19.59+4.38" 67.05+3.71° 9.48+0.73" 3.37+0.36 0.51+0.27

(a, b) (P<0.05).

Note: Letters in the same column show the significant differences after multiple range test, P<0.05.
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Effects of salinity on growth, molt and energy utilization of juvenile
swimming crab Portunus trituberculatus

LU Yunliang', WANG Fang', ZHAO Zhuoying®, DONG Shuanglin', MA Shen'

1. Key Laboratory of Mariculture, Ministry of Education, Ocean University of China, Qingdao 266003, China;
2. National Center of Ocean Standard and Metrology, Tianjin 300112, China

Abstract: We evaluated the effects of salinity on the growth, molt, and energy utilization of juvenile Portunus
trituberculatus. The crabs were held at five salinities (15, 20, 25, 30, and 35) and cultured in rectangular aquari-
ums. Each treatment group was quadruplicated, with each replicate consisting of 3 stages (7 juveniles/stage).
During the 50-day experiment, mortalities and incidence of “molt death syndrome” were recorded daily, while the
intermolt period, carapace length, carapace width, and wet weight were measured at each molt. Salinity had a sig-
nificant effect on growth and energy utilization. At salinities of 20, 25, and 30, food intake (FI;) was lower and
food conversion efficiency (FCEy) was higher than in the control. At 30, FCE4 was significantly higher than in
crabs held at 15 and 35, but not different from those held at 20 and 25. The assimilation efficiency (K;) and net
growth efficiency (K;) of crabs held at 20, 25, and 30 were significantly higher than in the remaining groups. At
the end of the experiment, crabs held at 25 and 30 had a higher wet body weight, relative body weight gain, and
SGR. The difference was significant when compared to crabs held at 15 and 35 ppt, but not 20 and 25 ppt. Re-
gression analysis suggested that maximum SGRy would occur at salinity 26.3. The molt recycle (MC) between
instars VII-X ranged from 18.9 to 23.5 d, and was not different among the groups. Nevertheless, MC was 3.1-4.6
d shorter in crabs held at 30 than the remaining groups. MDS was observed at 15, suggesting that the lower salin-
ity plays a role in inhabiting the molt of P. Trituberculatus. Conversely, new shell hardening was inhibited by
higher salinity. Our results indicate that the culture water should be maintained at about 25 salinity to improve
growth and molt success.

Key words: Portunus trituberculatus; salinity; growth; molt; energy utilization

Corresponding author: WANG Fang. E-mail: wangfang249@ouc.edu.cn



