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FEL: W77 NaCl #51 (0. 1. 3. 5. 7. 9) Fl NaHCO, #if% (1.00 mmol/L. 10.00 mmol/L. 15.85 mmol/L.
25.12 mmol/L. 39.81 mmol/L. 63.10 mmol/L) *F A Eitil (Cynipus carpio) /5 IE#l (Carassius auratus
gibelio) [HIMEILA, W LA LLIAT Ml 24 h F1 48 h AFiEH MM, © #hESEInes gL, A 0T 4h 5
0. LI, SZASONMGEIL R, I 72.40% £6.09%; fEE:E 0~ 3 I, 0 Hh A fa s FE R I,
1)K 6.02% +£1.87%, 48 h fEiG R m, 104 94.99% +6.44%. J7IESIZEERE 0 ~ 3 N, A2A500M)
bR, T340 68.03% +£15.44%; L% 0~ 5 I, WA ARIEREAL, T4 7.95% +£3.24%,
48 h AR E, P 88.52% + 9.19%. QFRSESLIG LA, XA I AL R AERE 1.00 ~
25.12 mmol/L N5, MABBIEIFELY A 47.96% +8.43%, 5 IFMISEE) ) 66.23% +18.11%. WK R 7EH
% 1.00 ~ 15.85 mmol/L 5 Fl W AUIK, FAVHBEER-I428 12.47% +£3.77%, J7 IESISF1)4 12.46% +8.44%.
48 h fE1% 2 I AE 1.00 ~ 15.85 mmol/L B, FATH Bl 1351 24 96.16% +5.04%, J7 IEH~-3414 85.62%
+ 3.73%. ZEA SIS, KBTI 7 IE AN T AL K B SR FE R RIAE 3 LA, B RE s sl e
15 mmol/L AP .
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Abstract: The effects of different NaCl salinities (0, 1, 3, 5, 7, 9) and NaHCO; alkalinities (1.00 mmol/L,
10.00 mmol/L, 15.85 mmol/L, 25.12 mmol/L, 39.81 mmol/L, 63.10 mmol/L) on hatching rate, deformity rate
of embryos, and survival rate of newly hatched larvae (24h, 48h) of Songpu mirror carp (Cynipus carpio) and
gibel carp (Carassius auratus gibelio) were investigated in this study. The significant difference was analyzed
with Duncan’s multiple comparison by using SPSS 17.0 software. A high hatching rate (72.40% =+6.09% on
average) of Songpu mirror carp was observed when the salinity ranged from 0 to 1. The deformity rate
(6.02% +1.87%) of Songpu mirror carp was obviously lower at salinities 0 to 3 than other groups, and the
mean survival rate at 48h was 94.99% =6.44%. For Gibel carp, a high hatching rate (68.03% =15.44% on
average) was observed at salinities 0 to 3, the deformity rates (7.95% = 3.24%) was obviously low at
salinities 0 to 5, and the mean survival rate at 48 h reached 88.52% +9.19% (Fig. 1). High hatching rates of
these two fishes were observed when the alkalinity ranged from 1.00 to 25.12 mmol/L, 47.96% =+8.43% for
Songpu mirror carp and 66.23% +18.11% for Gibel carp on average. The deformity rates of these two fishes
were significantly lower when the alkalinity ranged from 1 to 15.85 mmol/L, 12.47% =+3.77% for Songpu
mirror carp and 12.46% =+ 8.44% for Gibel carp on average. When the alkalinity ranged from 1 to
15.85 mmol/L, the mean 48 h survival rate of Songpu mirror carp was 96.16% =+5.04%, and that of Gibel
carp was 85.62% +3.73% (Fig. 2). In conclusion, for Songpu mirror carp and Gibel carp, the suitable salinity
for the hatching of fertilized eggs and the survival of larvae should be lower than 3, and the suitable alkalinity
should be lower than 15 mmol/L.
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Table 1 The hatching of Songpu mirror carp and gibel carp at different salinities

Ak i FFEER (%) LR (%) 24 h 1735 % (%) 48 h 1EHE% (%)
Breed Salinity Hatching rate Deformity rate Survival rate at 24 h Survival rate at 48 h
0 51.47 +4.87° 2.02 +0.43* 99.80 +2.06° 99.80 +2.06°
KA 1 93.32 +7.31° 1.29 +0.82° 98.75 +3.57° 98.56 +0.00°
S 3 26.17 +2.54° 14.76 +4.37° 87.54 +£2.97° 86.60 +17.27°
Songpu 5 6.52 +4.76" 58.33 +52.04 37.50 +27.32° 15.28 +16.84°
mirror
carp 7 1.79 +0.88° — —
9 0.22 +0.28° — —
0 62.50 +18.22° 6.79 +5.51° 98.85 +1.99° 92.63 +4.28°
1 72.62 £9.75° 7.18 £1.91° 98.48 +2.62° 95.42 +2.08°
J7 16 3 68.96 +18.34° 6.33 +3.82° 98.03 +0.24° 88.89 +19.25°%
‘i;?;' 5 31.18 +24.15 11.50 +1.70° 97.92 +3.61° 77.14 +11.16°
7 13.03 +15.29™ 50.00 +43.03" 66.67 £57.74° 33.33 +33.34"
9 1.26 +1.22° — —

[l 8 ] — BB bR P REA R R 22 0 3, P <0.05; kg “—7 Roonl AR br R A6 5 R M ek I .«

Different letters on the parameters in each column of the same fish show significant difference, P < 0.05. The “—” in the table means that

the relevant indexes were unable to be determined because of the low hatching rates.
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Table 2 The hatching of Songpu mirror carp and gibel carp at different alkalinities

A % (mmol/L) b (%) W (%) 24 h AEEF (%) 48 h fFE 2 (%)
Breed Alkalinity Hatching rate Deformity rate Survival rate at 24 h Survival rate at 48 h
1.00 51.47 +4.87° 2,02 £0.43° 99.80 +2.06° 99.80 £2.06°
10.00 48.23 +5.31° 15.30 +4.43° 99.02 +3.27° 98.87 +£1.40°
P B 15.85 47.83 +£8.49° 20.09 6.4 95.83 +£7.22° 89.81 +11.65°
m,src;g? E:rp 25.12 47.83 £11.49° 32.56 +2.26° 95.83 +£7.22° 86.78 +£11.65°
39.81 38.10 £11.35° 52.68 +6.85 96.08 +£6.79° 69.71 £11.07°
63.10 10.98 +13.32° — — —
1.00 62.50 +18.22° 6.79 £5.51° 99.00 +1.73° 92.33 £4.04°
10.00 74.07 £17.14° 8.79 +£6.98° 97.70 £3.98° 85.49 +0.50
i 15.85 62.13 +18.96 21.80 £12.83* 95.39 +4.39° 79.05 +£6.64"
Gibel carp 25.12 58.22 +13.15% 34.80 +26.08" 87.91 +0.38° 78.89 +4.12°
39.81 7.82 +8.71° 37.27 +29.05 64.21 +8.70" 53.89 +£3.62°
63.10 4,61 +4.28° 39.56 +5.40° 11.00 +11.36° 5.33 +5,03°

[l 8 ] — BB bR P REA R R 22 5 3, P <0.05; kg “—7 Romonl AR br 7 A6 5 R M ek I .«

Different letters on the parameters in each column of the same fish show significant difference, P < 0.05. The “— in the table means that

the relevant indexes were unable to be determined because of the low hatching rates.
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