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Combined Effects of Temperature and Salinity on Survival and
Hemolymph Osmoregulation of Litopenaeus vannamei
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Survival of 12.7 g (average body weight) Litopenaeus vannamei was examined at temperatures of 14, 16, 18,
28, 32, 34 and 36°C and salinities of 10, 20, 30 and 40 ppt after 7 days. Hemolymph osmolality was measured
at 12 combinations of salinities (10, 20, 30 and 40 ppt) and temperature levels (18, 28 and 34°C) after 14 days.
The results show that the species have their best survival between temperatures of 18 and 30°C and salinity above
20 ppt. Hemolymph osmolality increased with increased salinity at all temperatures tested. The isosmotic point cal-
culated from the linear relationship between hemolymph osmolality and medium osmolality and recorded as 826,
809 and 1,117 mOsm/kg which is equivalent to 29.4, 28.8 and 40.2 ppt at 18, 28 and 34°C, respectively. The slopes
obtained from the relationship between hemolymph osmolality and medium osmolality were 0.314, 0.276 and
0.541 for L. vannamei at 18, 28 and 34°C, respectively, suggesting that the shrimp at 34°C regulated osmotic con-
centration much worse than those at 18 and 28°C. This result also indicated that L. vannamei living at 34°C,
showed more fluctuation in hemolymph osmolality than those at 18 and 28°C.
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Table 1. Water content of tissue (%), hemolymph osmolality (mOsmv/kg) of L. vannamei reared at different temperature and medium

osmolality

T Medium osmolality Water content of tissue (%) Hemolymph osmolality (mOsm/kg)

°C) (mOsm/kg) (MeanzS.E.) (Mean+S.E))
18 302 78.44+0.43% 653.4£16.87"
18 572 78.61+0.41°> 734.8+17.00
18 842 77.8120.54%¢ 807.8+15.80°*
18 1,113 77.29£0.43 912.0+52.74™
28 302 77.65£0.35 697.5£15.80"
28 572 77.61£0.29° 745.3+13.00%"
28 842 76.90+0.16 801.629.90*
28 1,113 76.85+0.14°" 927.7x15.20°
34 302 79.69+0.38% 735.0+4.92°"
34 572 79.81+0.23° 781.0+8.09°"
34 842 79.20+0.48" 874.126.69"
34 1,113 78.55+0.13¢ 1,191.0+6.79*

S. E.. standard error.
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Table 2. Relationships between hemolymph osmolality (¥) and medium osmolality (X) and between water content of tissue (¥) and
medium osmolality (X) and between water content of tissue (¥) and hemolymph osmolality (X) for L. vannamei reared at different

temperature and medium osmolality

Temperature (°C) Relationship

R2

isosmotic point
(mOsm/kg) (ppt)

Between hemolymph osmolality (mOsm/kg) as Y and medium osmolality (mOsm/kg) as X

18 Y=554.86+0.314 X 0.994 826 29.4
28 Y=597.54+0.276 X 0.942 809 28.8
34 Y=512.85+0.541 X 0.994 1,117 40.2
Berween water content of tissue (%) as Y and medium osmolality (mOsm/kg) as X
18 Y=79.147-0.0016X 0.528
28 Y=78.072-0.0012X 0.615
34 " Y=80.370-0.0015X 0.591
Between water content of tissue (%) as Y and hemolymph osmolality (mOsm/kg) as X
18 Y=81.937-0.0050X 0.829
28 Y=82.547-0.0057X 0.870
34 Y=80.485-0.0027X 0.861
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Fig. 1. Relationship between hemolymph osmalality (mOsm/kg as
Y) and medium osmolality (mOsm/kg as X) after L. vannamei were
acclimated to 10, 20, 30, and 40 ppt.

Fedt GrrEe] Wsle] utg AE &S Fig 200 YehiY
o B F2 42 18~30°C, 10~40 ppt FH A= 80%°1d &
2 AEES B vwH 2 G FHAS WS BA
SIAIRE 42 34°Col ol e FEER ATgle] 40%
AEEE W2l 9, 14°CollAM = EE 10 ppt A1HTFE A L$H
T BE A7 70%0178 viad 2 AAESS VERAITH

£

15 20 25 30 35
Water temperature (°C)

Fig. 2. Response surface showing the survival of L. vannamei at dif-
ferent temperature and salinity for 7 days. The isobars show per-
centage of survival.
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