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Fig.1 “ZCII”, a new breed of R. philippinarum
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Fig.2 Sampling sites of the two breeding modes
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Tab.1 Sampling locations
(N) (E)
FC-1 39°30227" 123°05'189"
FC FC-2 39°30241" 123°05'164"
FC-3 39°30220” 123°05'143"
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Fig.3 Comparisons in RGR, shell length, shell width, shell height, total wet weight, and soft body weight of the “ZC II” in the two
breeding modes

s a. ; b. ;C. ;d. ;e
Fz2 WAWMFEARXNODNZTEHIN 2 SEK. FR. o 2EE. RKE
Tab.2  Shell length, shell width, shell height, total weight, and tissue weight of the “ZC II” in four seasons
(cm) (cm) (cm) (&) (8)
a sC 2.74£0.19* 1.14£0.11° 1.93£0.17° 3.94+0.82° 1.29+0.30°
FC 2.39+0.44° 1.04+0.09° 1.70+0.28° 3.06+0.68° 1.06+0.23°
" e 3.03+0.18° 1.27+0.09* 2.07+0.12° 5.20+0.87° 1.69+0.34°
FC 2.45+0.26° 1.03+£0.10° 1.69+0.17° 2.91+0.92° 1.08+0.37°
N SC 3.37+0.25° 1.51£0.09* 2.35+0.14° 7.31+1.78% 2.13+0.70°
FC 3.16+0.20° 1.4420.10° 2.21+0.14° 6.72+£1.26" 1.80+0.40°
1 SC 3.5140.12° 1.5240.06° 2.39+0.08" 8.08+2.16° 1.40+0.22°
FC 3.18+0.29° 1.5140.10° 2.26+0.15" 7.61+1.61° 1.3740.48°
:SC ,FC ; (P<0.05), (P>0.05)
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#3 WWFEAXNHEDIES 2 SIEHERERK(n=3)
Tab.3 Types of fatty acids in the “ZC II” cultured in two breeding modes (n=3)
1 ) 4 ) 7 ) 11 )
Ciao 3.52+0.02° 4.06+0.08° 2.20+0.22° 1.9440.07° 1.90+1.23° 1.7140.42° 0.76+0.13" 0.66+0.08"
Ciso 1.35+0.29™ 1.57£0.27° 1.01£0.11% 0.76+0.13" 0.72+0.24° 0.83+0.22° 1.1540.49°° 0.86+0.03"
Ci60 19.31+0.78°  20.27+0.20°  20.61+0.82°  19.79+0.53°  20.18+2.96" 19.28+1.67°  14.24+229*  12.75+1.20°
Cising 6.34+0.26° 6.10+0.14% 6.03£0.32°¢  5.03+0.14" 4.12+1.59° 4.07+0.45° 2.35+0.33" 2.58+0.15"
Ci70 0.89+0.05°  0.93+0.04™ 0.83+0.06° 0.84+0.05° 1.17+0.26° 1.12+0.11% 1.57+0.07¢ 1.59+0.19¢
Ci7.1n7 1.12+0.11% 0.98+0.09° 0.72+0.11° 0.82+0.06*  2.82+1.08™  3.13+0.93" 4.23+2.03° 6.36+2.09¢
Cigo 3.68+0.09* 4.02+0.19% 4.28+0.25" 4.67+0.12° 7.16+0.92° 7.44+0.62% 7.74+0.28% 8.11+0.21¢
Cis. 6.34+£1.05°  5.15+0.13" 6.76+£0.57° 6.14+0.14% 7.07+1.48° 7.39+0.84° 4.57+0.46" 4.5240.15°
Cisns 0.99£0.51°°  0.73+£0.09™° 1.03+0.21% 1.07£0.24°  0.76£0.36™  0.80+0.10* 0.51+0.27% 0.26+0.12°
Cig:ans 0.83+0.07° 0.78+0.03" 0.84+0.06° 1.09+0.16° 0.74+0.30 0.53+0.11° 0.28+0.12° 0.23+0.03"
Cigans 3.50+0.30° 3.56=0.11° 3.38+0.44° 3.98+0.20° 1.49£0.66° 1.44+0.35° 1.25+0.45° 1.69+0.53°
Ca00 3.98+0.49* 3.68+0.17° 4.56+0.47° 3.91+0.73¢ 7.47+0.95° 8.29+0.57° 8.11+0.35° 8.07+0.07°
Ca0n6 1.05+0.05° 1.00+0.01° 1.2540.07° 1.3240.05° 1.86+0.23¢ 1.8440.13¢ 1.52+0.09° 1.414£0.05™
Cao:4m6 1.78+0.03° 1.78+0.04° 1.43+0.09* 1.57+0.07* 2.56+0.43" 2.93+0.51° 4.74£0.39° 4.86+0.13°
Cao4ns 1.20£0.07° 1.21+0.02° 1.18+0.03° 1.17+0.05° 0.73+0.14° 0.68+0.02° 0.19+0.10° 0.24+0.06
C”:X;(EP 18.31£1.39"  17.39+0.40" 15.5241.22°  13.59+0.26°  9.78+1.82° 8.40£0.75" 5.93+0.36" 6.79+0.19%
Ca 2.06+0.05° 2.05+0.13* 2.31£0.38* 2.38+0.06 3.84+1.54° 4.44+0.85° 7.91+0.61° 6.88+0.77°
Carns 1.74+0.08° 1.7240.07° 1.63+0.07° 1.67+0.04° 1.06+0.35 0.98+0.10° 1.13+0.04° 0.90+0.07°
Carans 0.38£0.01™  0.36+0.02" 0.32+0.04° 0.34+0.03° 0.66+0.20 0.75+0.23° 1.94+0.06¢ 2.08+0.35¢
Caisns 0.81+0.23"  0.59+0.04" 0.55+0.07° 0.47+0.05° 0.86+0.26° 0.83+0.13" 1.8240.03° 1.24+0.08¢
Cazisns 1.28+0.18° 1.25+0.04° 1.59+0.12° 1.57+0.07 1.69+0.18° 1.82+0.20° 1.90+0.13° 2.87+1.47°
C”:ﬁ/"\';(DH 15.20£1.21*  16.00+£0.55™  18.68+1.54**%  21.89+0.60° 19.24+3.98>¢  18.12+1.85°  19.65+0.84°  18.07+0.87"°
4.34£0.58™°  4.83x0.75°  3.30£1.11"  3.98+1.64™  2.14+1.41° 3.17+1.25"  6.52+2.12% 6.97+0.91¢
95.66£0.58"  95.17£0.75"  96.70+1.11°°  96.02+£1.64°)  97.86+1.41"  96.83+1.25°  93.48+2.12*  93.03x0.91°
YSFA 32.73+0.68*  34.52+0.44*  33.49+0.75°  31.92+1.37°  38.60+2.32°  38.67x1.65°  33.57+2.44°  32.04+1.62°
SMUFA  13.80+1.26™ 1224035  13.51£0.96" 11.99+0.18"®  14.00+2.93*  14.59+1.76°  11.14+1.75°  13.46+2.03*
YPUFA  49.14+2.49%Y  48.42+0.97°  49.70+2.47°  52.11+0.36°  45.26+3.96®  43.57+2.45*  48.77+1.46"Y  47.53+0.55"
: SFA , MUFA , PUFA
(P<0.05); 7 SFA ,
(P<0.05); PUFA 4 , ( ,2016)
4 PUFA 7 (P<0.05)
2.3 20 70 ,
( 80
) pH , ;
4 ,
(P>0.05) , »
3 >
“« 5 >
3.1 « 2 7 2 7, 4—7 ,
> “ 2 ?
(P<0.05), « 2 7 4—7 )
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Tab.4 Seawater environmental factors in four seasons in two aquaculture models

a

(mg/L) (°O

(mg/L) (mg/L) (mg/L) (ng/L) (mg/L) pH
| FC 0.008 63 0.042 43 0.057 92 0.033 22 4.69 10.45 28.40 2.23 8.08
SC 0.006 69 0.040 22 0.058 54 0.035 06 3.64 10.34 28.20 1.77 8.08
. FC 0.004 06  0.03185 0.025 73 0.021 08 3.92 8.95 28.10 9.50 8.20
SC 0.003 98 0.035 05 0.027 15 0.022 90 3.59 9.50 28.13 8.67 8.16
, FC 0.001 81  0.02326 0.026 48 0.016 00 5.14 8.43 27.60 23.60 8.13
SC 0.002 13 0.019 33 0.022 24 0.012 07 5.62 9.37 25.93 27.67 8.21
. FC 0.00288  0.019 17 0.029 45 0.011 57 4.69 9.53 28.63 15.17 8.03
sC 0.00368  0.016 19 0.027 52 0.009 85 5.32 10.53 27.23 14.20 8.12
:SC ,FC
( ,
«“ 2 7 149.54% 100.61% 116.30% 2016; , 2019) ,
152.25% 132.58% (P<0.05), “ 2 “c 2 77 90%
1, “ 2 77
4 , (P<0.05),
) (P>0.05)
, ( , ,
> ) pH
) (P>0.05),
« 5 ce 5 = ’
«“ 2 7 “ 2 77
) ( 10 1%; cc L
), 150—200 /m? ( ,
2.37 cm, 299 g) 2 5%—10%; ,
”, 4 7 11 “ 2> ’
303cm 3.36cm 351cm ¢ 2 7 50%—70%,
(2021) , “ 2
: (2004) “« 20
3.2 “ 2 7
(2009) 2m ,
) (Behrens et al, 1996; Lopez-Huertas, 2010;
(2016) ,2014; ,2021) ,
1—2 (PUFA), EPA  DHA ( , 2020),
(Ezgeta-Bali¢ et al, R
2012; Peharda et al, 2012; Galimany et al, 2017), (P<0.05),
> ) (P>0.05),

, (2018)
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COMPARISON IN GROWTH AND NUTRITION OF NEW MANILA CLAM BREED “ZC
IT” CULTURED IN RAFT HANGING AND BOTTOM SOWING MODELS

TIAN Yuan', JIN Yan', CHEN Wei?, LI Cui-Cui', WANG Fan', YU Xin',
CHE Zong-Hao', LIU Kuo', LIANG Teng', HUO Zhong-Ming', YAN Xi-Wu'

(1. Dalian Ocean University, Engineering and Technology Research Center of Shellfish Breeding in Liaoning Province, Dalian 116023,
China; 2. Dalian Ocean University, National Demonstration Center for Experimental Aquaculture Education, Dalian Ocean University,
Dalian 116023, China)

Abstract

the northern Yellow Sea, two culture modes of raft hanging and bottom sowing were tested. The breed “ZC II” were seeded

To optimize the culture production of new clam breed “ZC II” of Manila clam Ruditapes philippinarum in

in density of 150—200 ind./m” in October, 2018, and the growth parameters were accessed in April, July, and October of
the next year. Seasonal variations in growth and survival rates, and the nutritional components were measured. Results
show that from April to July, the relative growth rates of the shell length, shell width, shell height, total wet weight, and
soft body weight of those on floating rafts were 149.54%, 100.61%, 116.30%, 152.25% and 132.58% higher than those of
the bottom sown ones, respectively (P<0.05). However, the contents of water, ash, crude protein, glycogen, and fatty acids
showed no significant seasonal differences between the two cultural models. The contents of glycogen and fatty acids of
the floating-rafts-cultured “ZC II” were much higher than those of the bottom-sown ones’ (P<0.05) especially in winter.
Clams harvested in April, July, and October reached the mean shell lengths of 3.03, 3.36, and 3.51 cm, respectively.
Apparently, the raft hanging aquaculture model for the Manila clam was better than bottom sowing, featuring easy harvest,
no sand, high survival rate, and balanced nutrients. The successful cultivation of “ZC II” on floating rafts is of great

importance for improving the commercial value of Manila clam and promoting the quality and efficacy of the Manila clam

industry.
Key words Manila clam Ruditapes philippinarum; raft hanging aquaculture; bottom sowing aquaculture; growth;
survival; nutritional components



