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RM: 2h ;(3) ReM:
, 6 x 10 cell/ ml,
0C = (0V,— 0oVo)/ DW= ¢
,OC DW 1t V ;0 (g/L); Oo
(g/L)
2
2.1
2n  3n 1
1 2n  3n
Tab.1 The relationship between oxygen consumption and physiological condition of diploid and triploid oysters
in different temperature
[mg0a/ (g= h) ]
(C) ( S,M/RfM (RVESM) ( Rr M-RM )
, mg) (SM) (%) ( ) (RM) /RM (%) ( ) (RM) /R M (%)
25 2n 837 0. 437 93.98 0. 459 4.73 0. 465 1.29
670 0. 498 88.61 0. 546 8.54 0.562 2.85
516 0. 567 88.87 0. 630 9. 87 0. 638 1.25
503 0. 684 96.88 0. 08 1.98 0. 706 1.13
346 0. 997 87.92 1. 085 7.76 1. 134 4.32
330 0. 7% 88.44 0. 87 6.78 0.900 4.78
533.67%£177.27 0. 63+0. 190 9%.78%3.40 0.713%+0.21 6.61£2.60 0.73%0. 22 2.60%1.50
3n 630 0.425 92.39 0. 450 5.43 0. 460 2.17
670 0.410 86.50 0.451 8. 65 0.474 4.85
558 0. 498 78.80 0. 504 10. 44 0.632 10. 76
400 0.782 84.09 0. 85 11. 08 0.930 4.84
348 0.702 82.49 0. 780 9.17 0. 851 8.34
21 0. 806 81.66 0. 853 4.76 0.987 13.58
49%. 17£147.04 0.603E0.165 $4.32%4.30 0.664%0.182 8.26%2.38 0.722+0.211 7.42%+3. 89
20 2n 670 0.379 86.9 0. 408 6.7 0.436 6.4
674 0.280 81.6 0. 340 17.5 0.343 0.9
560 0. 403 78.7 0. 498 18.6 0.512 2.7
397 0. 682 86.7 0. 767 10. 8 0.787 25
350 0.588 82. 4 0. 642 7.6 0.714 10. 1
320 0. 668 79.2 0. 809 16.7 0. 843 4
495.171146. 14 0.50010. 154 82.5813.24 0.577£0.176 12.98F4.81 0.60510.18 4.43E3.(4
3n 840 0.263 74.08 0.329 18. 59 0. 355 7.32
67 0.385 84.62 0.443 12.75 0. 455 2.64
520 0.525 86.21 0. 596 11. 66 0. 609 2.13
500 0. 448 75.17 0.512 10. 74 0.5% 14. 09
350 0. 737 81.89 0. 874 5.2 0.900 2.89
327 0. 590 74.12 0. 724 16. 83 0. 7% 9.05
534%177.66  0.491£0.151 79.35%£5.06 0.580%0.180 14.30%£282 0.619%0.18 6 354,31
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[mg0a/ (g° h) ]
(©) ( SM/RM (RMSM) ( R M-RM )
. mg) (SM) (%) (  )(RM) /RM (%) ( )(RM) /RM (%)
15 2n 844 0.271 83.90 0. 306 10. &4 0.323 5.26
672 0.25%9 82.75 0. 305 14.70 0.313 2.56
518 0. 34 90.53 0. 361 4. 47 0. 380 5.00
303 0.326 78.74 0.382 13.53 0.414 7.73
7 0. 508 82.74 0. 91 13.52 0.614 3.75
331 0. 481 91.27 0.518 7.02 0.527 1.71
535.83E179. 13 0.36510.097 8.99%4.48 0.411£0.108 10.68£3.75 0.49%0.109 4.33%1.97
15 3n 682 0.197 84.55 0. 230 14. 16 0.233 1.29
671 0.222 76.55 0.277 18. 97 0.2% 4.48
555 0.205 76.21 0. 250 16.73 0.6 7.06
403 0.320 91.43 0. 335 4.29 0.350 4.29
317 0. 4% 83.00 0.512 9.58 0.553 7.41
25.6F144.92 0.281F0.100 8&.35%£5.64 0.321F£0.102 12.75%5.26 0.423F0.172 491F2. 2
10 2n 1020 0.172 98.85 0. 173 0.57 0.174 0.57
731 0. 194 87.00 0.215 9.42 0.223 3.59
683 0.275 80.41 0.316 11.9 0.34 7.60
480 0.360 86.54 0.414 12. 98 0.416 0.48
31 0.294 75.38 0.376 21. 03 0.3% 3.59
6511232 0.259F0.00 8.64%7.87 0.29910.092 11.20£6.58 0.309+0.095 3.17£2. 61
3n 1020 0. 143 67.45 0. 193 23.58 0.212 8.96
80 0. 167 76.26 0. 191 10. %6 0.219 12.79
752 0.153 73.21 0. 190 17.70 0.20 9.09
663 0. 1% 68.75 0. 163 4.02 0.224 27.23
390 0. 300 86.71 0.312 3.47 0. 346 9.83
302 0. 206 60.06 0.316 32.07 0.343 7.87
657.831246.55 0.1871£0.0%4 72.07£8.26 0.228%0.062 15.30%10.34 0.259F0.061 12.63%6.70
5 2n 1016 0112 91.80 0. 116 3.28 0.12 4.92
75 0.139 90.26 0. 149 6.49 0.154 3.25
84 0. 244 90.37 0. 263 7.04 0.270 2.59
546 0.123 75.46 0. 143 12.27 0.163 12.27
477 0. 287 85.16 0. 320 9.79 0.337 5.04
341 0.214 73.54 0.255 14. 09 0.291 12.37
631.51214.05 0.187E£0.066 $4.43%7.3 0.208£0.075 8.8%3.65 0.2310.080 6 74F4. 04
3n 1016 0.108 74.67 0. 130 12.00 0. 150 13.33
815 0. 165 85.05 0. 179 7.22 0. 1% 7.73
754 0.126 70.00 0. 148 2.2 0. 180 17.78
68 0. 121 75.63 0. 139 11.25 0. 160 13.13
389 0.223 87.11 0.233 3.91 0.25 8.98
304 0.110 52.38 0. 166 2. 67 0 210 20.95
6561245  0.142£0.041 74 14%11.40 0.166F0. 034 12.21%F7.12 0.192F0.035 13.65%4. 61
1, ) , (S:M)
(RM) (R M)

SM(F,= 37.100, P< 0.001; F,= 44.811, P< 0.001)
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RM(F,= 35.516, P< 0.001; F,= 51.997, P< 0.001) R/M(F,= 30462, P< 0.001;
Fu= 50.794, P< 0.001) ;

: ,2n 3n( 2)

, 2n  3n RM 1 1 ,
,2n SM R M 85. 7% (82.6% —91% ), 3n 78. 4%

(72% —84. 3% ); 2n ( RM-SM ) RM 9 %%,

6.6% —12.9% , 3n 12.6% (8.3% —15.3%); 2n ( RAM-RM)
ReM  2.6% —6.7%, 4.3%, 3n 8% (4.9% —13.6%)

, , , SM(F,= 11.765, P< 0.05; F,= 6.242,

P<0.®) (Fp= 7.489, P< 0.05 Fi= 10.038, P<0.05) R M

, RM
2 2n  3n

Tab. 2  Comparison of dipbids wih triploids in different physiological condiion

95%
[ mgOa/ (g h) ]
SM( ) 2n 0.39% 0017 0. 356 0. 425
3n 0. 346 0017 0. 311 0. 381
RM( s ) 2n 0.437 0 019 0. 399 0. 474
3n 0.3%9 0 019 0. 361 0. 437
R-M( , ) 2n 0.458 0 021 0. 416 0. 499
3n 0. 447 0 021 0. 405 0. 488
= 567. 15mg
2.2 2n  3n
20C 2n 3n SM RM 2a b
2 ,2n 3n RM 14h  18h R SM
7.3 4.6 ,2n 3n  SM , ;
2n 4 ,3n 6 , 6—8
2 s ¢ , 2n SM RM 3n s s
2n SSM RM 3n , SM RM , 2n 3n (
3)
3 2n 3n (¢ )
Tab.3 The comparison of S,M and RM of diploids with those of triploids (- test)
[mg0y/ (g=h) ]
2n 17 0. 172682 6. 31496E- 02 1.53160E- 02
3n 17 0. 149071 2. 2979E- 02 6.62071E- 03
2n 17 0. 302459 0. 120235 2.91612E- 02

3n 17 0. 287988 0. 115444 2.7992E- 02
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4 2n 3n (SDA) ; 2, 2n  3n
, SDA
20 0C = 0.1581+ 0. 11141~ 0.0091:°(R* = 0.961; F = 49.04; P = 0. 002)
3n OC = 0.1520+ 0.1548¢ — 0.0216¢* + 0.0008:°( R* = 0. 88; F = 13.25; P = 0.008)
, 0C [mgO/ (g*h)]; ¢ SDA (h) .
2n  3n SDA 28.660]  22.832]

4 2n 3n SDA
Tab.4 Main paraneters of SDA of diploid and triploid

(g) (h) (h) [mgO/ (g*h)] )
2n 2 1.69%£0.08 (8%*3)h 2t1 (4E1)h 0.4958£0.0013 28.660%2. 87
3n 3 1.68%0.34 (12%£2.5)h 16£2.5 (18£1.5h 0.5032F0.0021 22.832%4.36
2.3 2n  3n
20C 3a b 3
,2n 3n 28h  24h ,
.8 (20) 1.9 (3n)
0.6
0.4+
0.121 °
! a
i 0.08
O8F e
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Fig. 2 The long-tem changes of oxygen consuption Fig. 3 The perod changes of anmonia exretion
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in different physiological condition in different physibgical condiion
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3 , 2n 3n t ,
" [Sig (2tailed) = 0.006< 0.01]; ,
,3n 2n( 5)
5 2n  3n (t )
Tab 5 The comparison of ammonia excretion of diploid with triploid in different physiological condition
[He/ (g h)]
2n 9 6 34667E- 02 4.95555E- 03 1. 65185E- 03
3n 9 6 96889E- 02 3.23784E- 03 1. 07928E- (3
2n 9 7. B667E- 02 1. 73342E- 02 5.77807E- 03
3n 9 8 M111E- 02 2.46303E- 02 8.21011E- 03
5 20 3o [AE, VNH4/ (g°h) | (. h)
21 AE = 0.0138+ 0.0639:°~ 0.01947 R*= 1.0000
3 AE = 0.0241+ 0.079%:°- 0.02461° R°= 1.0000
s 2n  3n 1.78)  1.87]
6 2n 3n
Tab 6 Main paraméers of ammonia excretion of dipbid and triploid
(g) (h) (h) [HeNH e N/ (g* h) ] (J)
2n 1 Lsatox (24*3.95n 8*2 (8 *2)h 01145 0002 178 £0.30
3n 2 16 0.2 (20i4.7)h 8 £ 15 (24i35)h 0.1453 £ 00054 1.8 £o0.14
4 6 s ,3n 2n 4h, R
,2n 3n 14h  6h
3
3.1
, ( standard metabolism) (ac-
tivity metabolism) (specific dynamic metabolism)
, ( routine metabolism) ,
( )
( ) ( Bayne e al, 1983)
Navarro  ( 1982) , ( Mytilus chilensis ) 20 —3000mg (127C),
(SM) (RMESM ) ( Rr M-RM ) :
> > , Re M ;8% —15% 17% —
29% 3% —8% R 10—25C ,2n  3n
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RrM M. chilensis , 2n RM
3n, 3n
, 2n SM RM 3n( 1)
, (Koehn et al, 1982, 1984; Rodhouse et
d, 1984) Koehn  (1982) , ( Crassostrea virginica)
, ; Garon  ( 1984) Mulinia laeralis
3.2 2n  3n SDA
(specific dynamic action, SDA)
, , Jobling ( 1985) , SDA
, SDA , ,
: SDA ,
SDA ,
) SDA 2n 3n
, SDA 2n
8h, 3n 12h; 12h  16h
, (M. edulis)SDA 22h, 8h( Bayne et
d, 1977); (Haliotis discus hannai)  11—207C , SDA
14h, 6 —8h( , 1998) , SDA
(Jobling, 1983)  Jobling
(1980) SDA “ ( post-absorptive) ” ,
(1 2 SDA ,
2n 3n
(2 , (Navarro e dl, 1982)
( 3 , 2n 3n
( , 1991) , SDA
(Cho et d, 1982)
. SDA (
, 1991) , SDA , , ,
, , 2n 3n
, 3n SDA 2n, SDA 2n
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THE COMPARISON OF SPECIFIC DYNAMIC METABOLISM OF TRIPLOID,
CRASSOSTREA GIGAS, WITH DIPLOID

ZHOU Y+Bing, LI Xiae- Yan, QU Ying, SONG Jian, ZHANG Gue-Fan
(Dalian Fisheries University, Key Laboratory o Mariiaultural Ecology, Ministry  Agriculture, Ddian, 116023)
“(Institute f Oceanology, The Chinese Academy ¢ Sciences, Qingdao, 266071)

Abstract  The specific dynamic action of triploid, Crassosirea gigas were compared wih those of sibling diploids. In
different temperature, the proportion of the standard metabolisn ( SM) to the routing metabolian (in food, R M) of
diploids was 85.7% on average (82.6% —91%) , exceeding 78.4% (72% —84.3%) of triploids. The mechanical
costs associated with feeding of diploids possessed about 4. 3% to routing metabolism (in food), the range of variation of
2.6% —6.7% , which was lower than 8% of triploids (4. 9% —13.6%); Meanwhile, the metabolic costs of digestion
and absorption of diploids occupied about 9. 98% n R:M, averagely, lower than 12. 6% of triploids. By means of cov-
eriates test, above-mentioned three types of metabolism were not affected significarily by polyploid. However, there were
more axygen consumption of diploids than those of triploids in different physiological condiions, on average. In 20 C, it
was found that, on comparison of perbdicity of standard metabolsm and uting metabolism (m food) of diploids with
those of triploids, the maximum value of SDA of triploids was higher than those of diploids, and tripbids take 130%
more times of SDA and spent 80% less energy of SDA than diploids. No significant differences were found between
diploids and triploids i the standard metabolian and wuting metabolism, but both average values of diploids were higher
than triploids. The peak of ammonia excretion were reached by diploids and triploids in 28h and 24h behind of no feed-
ing, respedcively. Specially, the average value of ammonia excretion of triplods was higher than dipbids in the exper+
ment periods.

Key words Crassostrea gigas,  Triploid, ~ Specific dynamic action, ~ Standard metabolisn,  Routing metabolisn



