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Effects of temperature on growth, molting, emergy, immune index and antioxidation of

juvenile Chinese horseshoe crab, Tachypleus tridentatus

DONG Lan-fang, XU Ming-zhu, LI Shi-cai, CHEN Rui-fang,
LONG Zi-yang, LIN Li-wei

(Guangxi engineering technology research center of breeding of new mariculture varieties., Guangxi Institute of Oceanology

Co., Ltd, Beihai 536000, China)

Abstract: The effects of different temperatures (29 °C, 31 °C, 33 °C, 35 °C and 37 °C) on the synchronization of
molting, body immunity and oxidation resistance of juvenile Chinese horseshoe crab (Tachypleus tridentatus)
were explored. The results showed that: (1) The survival rate decreased significantly when the temperature was
higher than 33 °C (P<0.05). With the increase of temperature, the molting weight gain rate decreased
significantly (P<0.05). The molting rate increased significantly at first and then decreased significantly with the
increase of temperature (P<0.05) , and the 33 °C group was the highest. (2) The molting time of higher
temperature test groups were earlier, and the 33 “C group was the first. The emergy of the two-stage juvenile

horseshoe crabs tended to decrease with the increasing temperature. (3) The ACP activity of the horseshoe crabs
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at 37 °C was significantly lower than that of other groups (P<0.05), while the AKP activity had no obvious

regularity.(4)With the increasing temperature, the CAT activities of the first-year-old horseshoe crabs

significantly decreased. And the T-AOC and CAT activities of the 37 °C test group were significantly lower

than those of other test groups (P<0.05). The results showed that when the temperature was lower than 33 °C,

raising the temperature properly was conducive to promote the molting and growth of juvenile horseshoe crabs.

After exceeding 33 °C, the immunity and oxidation resistance of juvenile horseshoe crabs decreased

significantly, and the survival rate decreased. This study provides a theoretical basis for the artificial breeding

and releasing of Chinese horseshoe crab.
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Tab.l Survival rate, molting rate and molting weight gain rate of the juvenile Tachypleus tridentatus under different temperatures

TREE/C BTG /(%) — R4 LRI H /mg 44 /mg BEFER/ (%) U FEHE A/ (%)
29 100.00+0.00" 21.89+1.19 46.17+0.75" 57.00+£3.21° 111.1942.29°
31 99.33+0.67" 22.47£0.23 44.92+0.43" 68.00+2.31° 99.96+0.18"
33 100.00+0.00" 22.17£0.67 37.28+1.23° 100.00£0.00° 68.11£0.76°
35 98.00+0.88" 21.92+1.41 37.08+1.17° 95.00+1.53" 69.25+1.92°
37 87.00+0.58" 21.41+1.38 33.70+1.28° 18.00+1.15° 57.53+1.56"
P 0.000 0.906 0.000 0.000 0.000
F 213.75 0.271 30.911 282.75 221.870
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Fig. 1 Change trend graph of molting rate with test time
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Fig. 2 Effect of different temperatures on energy value of

juvenile Tachypleus tridentatus
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Tab.2 Effect of different temperatures on immune enzyme activities of juvenile Tachypleus tridentatus

— 4% s
HREE/C
LZM/pg'mL”" ACP/U-gprot ' AKP/U-gprot ' LZM/pg-mL ™" ACP/U-gprot ' AKP/U-gprot '

29 19.48+0.25 9.98+0.72° 59.56+4.38° 31.3244.95 7.66+0.47" 29.17+4.22°
31 18.79+0.87 9.69+0.23" 52.24+531° 32.23+2.60 7.43+0.53" 21.6442.84™
33 20.48+3.02 9.57+0.13" 93.68+0.91° 34.89+0.21 8.46+0.46" 24.2149.11%
35 21.29+1.58 9.730.42°" 115.00+4.47" 33.15+4.20 7.030.08" 11.30+0.99°
37 20.68+4.59 6.34+0.12° 34.67+1.65° 37.1543.26 6.46+0.20° 71.04+4.14°
P 0.772 0.000 0.000 0319 0.003 0.000

0.448 44.547 507.543 1.346 8.809 62.885
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Tab.3 Effect of different temperatures on antioxidase activities of juvenile Tachypleus tridentatus

— ke T
HREEC T-AOC/ GSH-Px/ CAT/ SOD/ T-AOC/ GSH-P¥/ CAT/ SOD/
U-mgprot ' U'mgprot ' U-mgprot U-mgprot ' U-mgprot ' U'mgprot ' U-mgprot ' U-mgprot '

29 2.58+0.45 3.39£0.12  70.92+2.56"  102.23+3.81 6.60£0.43"  435:£0.15  42.85:1.67°  167.16+4.30
31 2.79+0.63 3.34£0.10  60.73%2.70°  101.5244.02  6.60+0.45° 4911076  42.44£247"  164.95+18.38
33 2654022 3324024  46.59:135°  106.07+5.00  6.45£0.30° 4651060  44.06+5.96"  173.13+17.93
35 3.058034 3342020  36.20+6.25°  104.92+4.01 6.53+0.40"  4.59+0.57  47.23+1.34"  171.1442.69
37 2455029 3214034  36.1245.12°  106.6242.13 540015 5324026  20.27+4.36°  174.76£9.03
P 0.485 0.874 0.000 0.439 0.010 0.272 0.000 0.853
F 0.929 0.297 43.871 1.028 6.059 1.507 27.031 0.328
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