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Hfects o photoperiod on reproduction perfor mance
and egg quality o Cherax quadricarinatus

LUO Wen', ZHAO Yurrlong', WANG Qun', GU Zhi-Min®, XU Gu-Xing®, LIU Qi-Wen?
(1. Schod d Life Sdences, East China Normal University, Shanghai 200062, China;
2. Indgtitute f Freshwater Fisheries, Huzhou 313001, China)

Abstract : Hfects of different photoperiods on reproduction performances and accumulation of main biochemical
components in the fertilized eggs of the red claw crayfish, Cherax quadricarinatus, were investigated. Crayfish
were divided into five groups, group was nature light , group  to group  were 12 h light/ 12 h dark, 14 h
light/ 10 h dark, 16 h light/ 8 h dark, and 18 h light/ 6 h dark respectively. Results showed that during the one-
and two-month periods spawning rate, weight gain rate, gonadosomatic index, and hatching rate of all
experimental crayfish changed hyperbolically , with group 1V exhibiting the highest values for each of these four
endpoints, specifically, 61. 54 % for one-month period spawning rate, 92. 31 % for two-month periods
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spawning rate, (29. 48 + 0. 51) % for weight gain rate, (5. 38 + 0. 25) % for gonadosomatic index , and
(46.99 * 3. 15) % for hatching rate. Additionally, the total weight of eggs per femae crayfish, the average
spawning number and the average weight of individual eggs per female were the greatest in group . Significant
increases in total amino acids (essential and non-essential amino acids) of the fertilized eggs and main amino
acids (Leu, Arg and Glu) were also found in group . Totd lipids of fertilized eggs (dry weight and wet
weight) in groups and were the highest and each significantly differently from those of the other three
groups. Photoperiod had no effect on the proportional accumulation of neutral lipids and phospholipids. The
content of neutral lipids in each group was approximately twice as much as that of phospholipids. Both neutral
lipids and phospholipids of al experimental crayfish were found to be mainly composed of Gg 109, Cis 206 » Ci6 0,
and Cys 1 fatty acids. For crayfish of group 1V, the content of Cy 4 was slightly lower whereas the contents of
Cx z03 and Cy, g3 Were slightly higher than those for the other groups. These results suggest that photoperiod can
significantly affect reproduction performances and the quality of the fertilized eggs of Cherax quadricarinatus and
16 h light/ 8 h dark is the ideal light regime for reproduction performances in this crayfish.

Key words: Cherax quadricarinatus; photoperiod; reproduction perf ormance;fertilized egg;egg quality
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: 0.549, (80.00 £ 5. 17) %; , 86. 67
, 6mol-L* 110 18 h, % 1 2
835- 50 ,
Folch , (61.54+£2.09) % (92.31 %
( - ) 3.87) % (29.48 £0.51) % (5.38 +0.25) %
(APGC) , (46.99 £3.15) % 18 h(
HP-6890 SP™-2380 ), ,
(30 mx0.25 mm x0.2Mm) , ,
[8] | ;
SPSS ) )
2 , 2.88
+0.07 g 549+19ind 5.25+0.13 mg
2.1 2.2
1 , 2 )
1 (n=30)
Tab.1 Hfectsd photoperiod on reproduction performances o Cherax quadricarinatus
perf ormance index . L D=12 12 L D=14 10 L D=16 8 L D=186
nature light
(%) b ab b b a
) 86.67 +5.46 83.33+4.82 83.33+4.75 86.67 +5.63 80.00+5.17
surviva rate
1 (%) a b c d b
) . 34.62+1.54 40.00+1.27 44.00+1.33 61.54+2.09 41.67+1.63
one-month period spawning rate
2 (%) a b c d b
) ; 57.69+2.58 72.00 +3.47 80.00+3.77 92.31+3.87 70.83+3.46
two-month period spawning rate
(%) a b d e C
. ! 12.35+0.93 18.16 +0.57 25.23+1.25 29.48+0.51 21.03+1.36
weight gain rate
(%) a a C d b
Gsl 2.64+0.47 3.02+0.20 4.79+0.16 5.38+0.25 3.59+0.12
(%) C c b a b
hs) 6.03+0.25 5.53+0.47 4.80+0.40 3.47%0.27 4.78+0.15
(g) a a a b a
total weight of eqgs per female crayfish 2.06+0.09 2.33+0.29 2.34+0.37 2.88+0.07 2.26+0.11
! (ind) 447 + 282 498 + 153" 492 +17%® 549 +19° 477 £13%
average spawning numbers
) . .(mg) 4.61%0.15° 4.67%0.14° 4.76 +£0.09° 5.25+0.13" 4,74+0.11°
average weight of individua eggs
%
! (%) 36.18+1.28% 39.84+2.16% 41.53+2.78% 46.99 + 3. 15° 37.11+2.65%
hatching rate
(D , (P>0.05); (P<0.05. a<b<c<d<e) , :
(2 =( x100)/ ;
(3 =( x100) / ;
(4) =( / ) x100

Notes: (1) Valuesin a row with the same letter are not significant difference, whereas are significant difference.

(2) GSI = (ovary wet weight X 100) / body wet weight ;

(3) HIS= (hepatopancrea wet weigh X 100) / body wet weight;

(4) hatching rate = (larva numbers/ egg numbers) X 100

same as follows;
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Tab.2 The contents d amino acids in different fertilized eggs
amino acids reture light L D=12 12 L D=14 10 L D=168 L D=186
EAA
Thr 2.33+0.0208° 2.62+0.0100° 2.83+0.0153° 2.82 0. 0305° 2.91+0.0116°
va 3.28+0.0116° 3.68+0.0153" 4.02 +0.0200° 4.09+0.0351° 4.06 +0.0153°
Met 0.94 +0. 00582 1.54 £0.0100° 1.74 +£0.0208° 1.76 £0.0252° 0.98 0. 00587
lle 2.87 £0.0305° 3.09 £0.0153" 3.25+0.0153° 3.40 %0.0100° 3.43 £0.0200°
Leu 4.14 +0.0208° 4.58 +0.0802° 4.98+0.0513° 5.20 +0. 0208° 5.05 +0. 0100°
Phe 3.19 +0.0252% 3.26 +0.0153% 3.85+0.0208" 3.55+0.0208" 3.69 +0. 0436°
His 2.08 +0.0100% 2.05 +0. 0265% 2.41£0.0153° 2.3840.0252° 2.34%0.0153"
Lys 3.78 £0.0200° 4.28+0.0351° 4.77 £0.0116° 4.73+0.0200° 4.83+0.0265°
Arg 3.95+0.0153% 4.53+0.0379° 4.95+0.0200° 4.95+0.0153° 4.92+0.0351°
Y EAA 26.56 + 0. 0214% 29.63 £ 0. 0354° 32.84 0. 0242° 32.88 +£0.0272° 32.21+0.0265°
NEAA
A 5.54 0. 0300° 6.02 +0.0200" 6.46 0. 0153° 6.83 £0.0200° 6.69 % 0. 0265°
Ser 2.92 £0.0252° 3.20+0.0208° 3.37+£0.0153° 3.46+0.0458° 3.59+0.0153
Glu 6.85+0.0416° 7.69+0.0200° 8.28+0.0473° 8.59 +0.0252¢ 8.34 +0.0265°
Gy 1.82+0.0153% 2.09£0.0351° 2.33+0.0153° 2.38 0. 0100° 2.40 £0. 0200°
Ala 2.32+0.0436% 2.49+0.0252° 2.87+0.0416° 2.79+0.0208° 2.87+0.0208°
Cys 1.19 0. 0306% 2.06 +0.0208° 2.26+0.0379" 2.18+0.0252% 1.53+0.0153"
Tyr 2.66 0. 03067 2.95+0.0153" 3.29 0. 0265° 3.38 £0.0300° 3.19 +0. 0265°
Y NEAA 23.30 +0.0315% 26.50 +0.0254° 28.86 +0.0276° 29.61 +0.065° 28.61 +0.0243°
: EAA NEAA

Notes: EAA is essential amino acids, NEAA is norressential amino acids

3
Tab.3 The contents o lipid in different fertilized eggs
/ (%) / (%) / (%) / (%)
total lipid/ wet mass tota lipid/ dry mass neutral lipid/ tota lipid polar lipid/ total lipid
nature light 17.52 +£0.92% 32.51+1.56° 58.18 +2.74° 31.55+1.24°
L:D=12:12 17.98 +1.02% 32.05+1.87° 58.23+2.16" 31.78+1.19°
L:D =14:10 19.13+0.98" 34.66+1.95 58.54 +2.94° 31.04+1.44°
L:D=16:8 19.05+1.14° 34.69 £1.04° 58.88+2.01% 31.86+1.58%
L:D=18:6 17.88+1.08% 32.41+1.13° 58.14 +1.96" 31.84+1.34°
, (P>0.05); (P<0.05.a<b<c<d<e),

Notes: Vadues in a column with the same letter are not significant difference, whereas are significant difference,same as follow

4 :

,Ci8 109 Cig 206 Cis 0

80 %,
Cis 1 Cx 4

Cis w9

(5.61 £0.1518) %,

(2.56 £0.2774) % Cyx 03 Cx o3
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) Cx 4 , (1. 65
, (3.40 + 0. 2646) % (2. 00 * 0.0746) %, , (3.30+0.4583) %
0.2646) %, Coo sz  Cx g3
Cio, (0.51 , , (4.37 £0.1308) %
+0.0601) % (2.50 +0.0646) %,
5 , Cuo,
, Ci8 w9 Cis 206 Ciso Ci7 o
Cis 1 50% 60 % ,
4 (n=3)
Tab.4 Fatty acid composition o neutral lipid in different fertilized eggs %
fatty acid . L D=12 12 L D=14 10 LD=168 L D=186
nature light
Cuo NAZ? NA? NA? 0.81+0.1350° 0.54+0.0226°
Cis o 20.77 +0.5508% 20.77 +0.4163% 21.83+0.25172 23.77 +0.8083° 21.40 0. 6557°
Cis1 11.27 +0. 4041° 12.73 0. 7096° 9.97 +£0.4725% 10.80 % 0. 4359% 9.91+0.4709%
Ciso 4,59 +0.3035% 4.86+0.1858° 4.25+0.0800% 4,57 +0.3019% 4.48+0.2775%
Cro NAZ? NA? NA? 0.51+0.0601° NA?
Cis wo 31.30 +0.3606% 30.40 0. 98492 33.63+1.001° 29.47 +0. 70952 29.80 0. 70597
Cis 26 16. 67 + 0. 5686° 18.63 +0. 4163° 18.37 0. 4163° 14.50 +0. 3606* 21.10+1.058¢
Co4 5.61+0.1518° 2.82+0.1518% 2.56 +0.2774% 2.7340.1553% 2.65+0.2259%
Cao 803 0.85+0.0304% 0.92 +0.0543% 1.45+0.1137° 3.40 0. 2646° 1.54 0. 1457°
Co 03 0.59 +0.0402% 0.61+0.0547% 0.65+0.0328% 2.00+0.2646° 0.99+0.0277°
: NA s
Notes: NA is no available, same as follow
5 (n=3)

Tab.5 Fatty acid composition o pdar lipid in different fertilized eggs

%

faty acid . L D=12 12 L D=14 10 L D=16 8 L D=18 6
nature light
Cuo NA?® 0.89 +0.0076" NA?® NA?® NA?®
Cis 0 6.57 £0.6849% 19.53 +0. 6658 16.90 +0. 3606° 17.37 +£0.4163° 9.96 +0.3786"
Cis1 2.83+0.0757° 7.84 +0.6068° 11.20 +0.5196° 9.75+0.0961¢ 5.46+0.3721°
Ciso 2.62+0.1012° 7.46 +£0.1002° 9.00 +0. 4359¢ 5.76 +0.0819° 5.39 +0. 1966°
Ciro NA? NA? NA? 0.33£0.0170° NA?®
Cis wo 23.87+0.2517° 15.21 +£0. 27542 27.33+0.7768° 25.63+0.1528¢ 18.67 £ 0. 6028°
Cis 26 21.03£0.8145° 10. 50 0. 7000° 5.45+0.1600% 13.27 +£0.3215° 18.00 + 0. 5568°
Cxoa 1.76 £0.0563% 3.30+0.4583° 1.65+0.0746% 1.68 £0.0462° 2.82+0.0721°
Co 3 2.09 +0.0512° 1.98£0.0632° 3.52+0.0951° 4.37+0.1308° 2.13+0.0745%
Co e 1.12 +0.0322% 1.23+0.0276% 1.05+0.0246% 2.50+0.0646" 1.26 +0.0544%
1
3 (
3.1 ,
[9]
28 3000 Ix
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