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Tab. 1 Morphyological characters of triploid and diploid Carassius auratus cuvieri
5] Strains 3n 20 B (v 2 =8:12) 2n 20 B (5 :2 =10:10)
T H Items X+S.D M Range X+S.D #if Range
2%" (em) 18.44 +0.99(16.1—19.9) 17.17 * 1.36 (15.20—20.00)
# K2 (cm) 14.24+0.86(12.9—15.8) 13.22+1.07(11.60—15.50)
wEY (@) 111.2+23.78(74—168) 78.15+21.28 (47—132)
hE /Ry 2.16+0.08(2.05—2.39) 2.41£0.11(2.25—2.52)
s i1 31.40%0.10(3.36—3.49) 3.4910.34(3.52—3.63)
I S e 6.14 % 0.43(5.85—6.45) 6.87+1.56(6.73—7.73)
Lk " 3.7840.29(3.36—4.63) 4.47 % 0.44(4.00—4.57)
Sk /Ry 4.55+0.24(4.11—4.70) 4.15+0.36(3.56—4.89)

Y4/ R

1.81£0.14(1.74—.1.85)

2.02£0.11(1.91—2.13)

K / R

1.30+0.10(1.25—1.33)

1.75+0.18(1.73—1.78)

5.5—6.5 5.0—5.5
11) 19— —
LiEe W31 557s 3032 S5 s
k' 11 15—17 I 15—17
-3 % O I s I 5

1) total length 2) body length 3) body weight 4) body length / body height 5) body length / head length

6) body length - caudal peduncle height 7) head length / snout length 8) head length / eye diameter 9) head

length / caudal peduncle height 10) caudal peduncle length / caudal peduncle height 11) scale pattern 12) dorsal

rays 13) anal rays
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EPHAT A5k, 51 F 9 B E MY N 41.15—49.04%. 13.46—18.80%F1 33.68
—43.41, 5 H W Ky 37.78—46.38%. 12.68—15.94% F1 26.01—41.86, i 4l % G I 2
SRR AT KA, BT E N 19.38—24.62%, J5E N 18.75—26.27%. HI,
5K E AT A I AR A S, HOMEE MG . B, AR
fE T GE 328 15 PSRBT RO B K

FHRST 7 > BIRBHER BN EE, BAR =5 Rk 0 Sa MR BEE H 22 57 AN ELHA

= F ORI R AN BRI 0 B 102 5, = 0K 000 I 8K 3 29
—3122 203 — ekt 303220 2. MBI b TR SRR

B R4 AR AR E B E BRI ML L TERE YR 5.5 EN=MEE
B, #/0F 5.5 FH R OARRE (K 2), R HESR—SNAR 2.
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Tab.2 Camparison of morphological characters between triploid and diploid Carassius auratus cuvieri

H3 Strains IN (98 212) IN (210, & 10)
HH Items # oED | EssebER? |BREED| B OB | PHERIREE | ERRN
K (em)? 12.9—15.8 14.24+0.86 6.04 11.6—15.5 13.22+1.07 8.12
®E (g)° 74.0—168.0 | 111.20+23.78 2138 | 47.0—132.0 | 78.15%21.28 27.23
BT R 29—31 29.70 + 0.66 2.22 30—32 31.05%0.60 1.93
ES 4 5.5—6.5 6.10£0.35 0.06 5—5.5 5.40%0.21 0.04
w2 T Y 55—7.5 6.38+0.62 0.10 5—5.5 5.40£0.20 0.04
&/ (%)) 41.5—49.04 46.22+ 1.80 3.89 [37.78—46.38 41.36+2.12 4.89
BWE / FBRK)'Y 11938—24.62| 21.20%1.41 6.65 [18.75—26.27| 24.21+2.08 8.59
B / k(%)) [13.46—18.80 16.44+1.19 724 [12.68—15.94 14.00£0.95 6.79
FHRERKD 33.68—43.41] 37.81+2.81 743 126.01—41.86| 33.54%3.91 11.66

1) Range 2) Average+ Standard deviation 3) CoefTicient of variation 4) Standard length 5) Body weight
6) Scale in lateral line 7) Scale above lateral line 8) Scale below lateral line 9) Body height / standard length
10) caudal peduncle length / standard length 11) caudal peduncle height / standard length 12) coefficient of

fatness
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Tab. 3 Analysis of feeding habits in triploid and diploid Carassius auratus cuvieri

OB R ih M %E (%) Rate of occurrence (%)
BYF% IN SR) N 5 R)
food type & 15.0—16.1 cm ki 13.2—16.2 cm
HRes" 038 3.5
ZEkm> 0.2 0.7
3 o 7.3 43
vEAERY 1.1 0.7
BEHR” 0.4 2.1
AR 1.3 1.4
¥ aH" 1.1 127
55 3 52.4 30.1
s 8.4 5.6
+7%0 7.6 1.4
B+ 3.3 1.1
S:3. B 45 0.7
5F S 33 0.5
AFE" 41 4.4
' 2.5 6.3
BEE'Y 0.2 0.2
wAE" 0.2 -
SRR 0.5 2.1
wa' 1.0 27.8
S F S 0.8 4.4
T S - 25
R B 2 88.8 87.1
R BT — +HETR)
A LR (T )™ HHHT )

1) Brachionus 2) Polyarthra 3) Philodina 4) Difflugia 5) Colpidium 6) Fragment of Crustacean 7) Total
Zooplankton 8) Diatom 9) Scenedesmus 10) Crucigenia 11) Dactylococcopsis 12) Chlorella 13)
Cryptomonas 14) Selenastrum 15) Oscillataria 16) Pediastrum 17) Closterium 18) Rhopalodia 19) Euglena

20) Merismopedia 21) Raphidiopsis 22) Total phytoplankton 23) inorganic particles and organic debris 24)

Artificial food 25)Fore—interintestine 26) Foreintestine
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4.84 £%, IR EWKIK A 3.73.3.72 71 3.86 . 3% 4 BORREL, MK @A SBBHN T A
A% 0 0 60 5 R R 2 ] TR 4 SO R s b A A R AR A K, TOBE i B
=REREEEE R AEER (R Y.

£4 ZHEESSEAAEHE AMOAMEXRENELR

Tab. 4 Comparision of characters of feeding habit related organs among triploid and diploid Carassius auratus

cuvieri, Carassius auratus auratus and Carassius auratus gibelio

TR gt o B/ g
ZAEAE® GN) 17, 4—4 68—76 484+0.77
TRk AE(2N) 1 {7, 4—4 82—94 3.73£1.16
o 14j, 4—4 37—54 3.72
qm> 147, 4—4 4353 3.86
1) Pharyngeal teeth 2) Gill rakes 3) Intestine length / Body length 4) Carassius auratus auratus 5)
Carassius auratus gibelio
XS5 ZHAGS5°HBEaWEELKL (2)
Tab. 5 Comparison of growth rate between triploid and diploid Carassius auratus cuvieri
Lk 2t B8 (30 ) s ¥ 41 Experimental group SR (%) W10 HEXF BOF Bk
'y 0,
1] Control A-1 (30 8) [ B-1 30 8) | C-1 (30 g) | Faster than control (%)
— — — — Average increase
Check X 18.D. X £S8.D. X *8.D. X+S.D. A-1 | B=1 | co1 than control
time | 7@ Bl Range | #i i Range | i [ Range | #i H Range group
6.13 0.71£0.21 0.96+0.08 0.96 +0.08 1.21£0.35
352 | 352 [70.42 46.94
0.5—1.0 0.8—1.2 0.8—1.2 0.9—2.0
7.3 5.69+1.22 6.67+t 1.41 6.67+1.41 8.72+2.86
17.2 1 17.2 | 53.25 29.22
4.1—7.9 4.0—11.0 4.00—11.0 5.0—11.5
8.3 1538+ 3.12 21.85+6.62 21.70+ 2.70 24.55+3.96
42.07 [ 41.09 [ 59.62 47.59
6.7—21.2 16.3—49.0 16.1—25.0 11.7—30.0
9.3 39.06+7.55 | 54.73+19.12 | 49.57+11.27 | 67.13+7.80
40.12 {2691 { 71.86 46.30
18.0—51.0 30.0—129.0 33.0—93.0 45.0—84
10.5 | 69.96+15.8] | 86.37+16.11 | 84.73+12.55 | [06.73 + 14.68
23.46 {21.11 | 52.56 32.38
45.0—121.0 57.0—110.0 64.0—107.0 60.0—134.0
i
HE K 200 200 200 200
(B)
hd) .
WEE, 111 164 153 162
()
IRl s 82 76.5 81
(%)
223 =fHAEEMHREE
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AR R T, ARSI AR AL I AN X4 [F o) HA 5
e HFEEIEN ERaR. SHEE - WESHBIBEERR. A% S WEEE KIS
GRE NEHEBULERNEENE, —FhRS TAkaMMEEERCE NI EHE
FIFRFE B, =A@t AR a0 P E, f£mF 20 RUJGH 29.2%, 50 X
PUG K 47.6%, 80 KLAJG K 46.3%, 112 XLAG X 32.4%. [FABTEu]F . Y48 =FEkH
HIfES—9 AERMGES).
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AT ESH IR A 88 5 05 &) A5 8022 B i R4S 0 J IR = ik 1 i,
BRI HTE S ARG P & A 5 B EAR U — SRR R ek, R HB RIS & H
REQEPaEAN —FEamakd, ESHERUNRE A, HEMNE 1
2HBRERE, ERERERMHEAHUNRMET, BREER B RN E LERE -
Sh, A E BHER BB EAFSA L TES, HPLUUAE / kK. BWE / EK. BHEK /
kLK /ALK / IREM AR IR W, 2R L 880 12T 8850 E thoA B3
Z. XEHEMARENIL B RBTE = KA @A &S A RRE R, Xt
BWtsa HATLERMEESENEFAM. FEEAEASEMTE SRR B
WA R, Bl TRAAZSIREMN? SUEH T 5 @36 A 538 im 3 (E 25 E 3R & a5
FIER? EH AN RER B T & L FRERTE M.

M= R AN S TER, BERBHEENESERAZ, HAE 3 e =k
EEE E NS b RPN E L . T B RS WHE. T3 2. NERER
FRBEFILMAELRNEARE _MSEAENE 40.1%. BEE5 58 HXNBRELTRE
B ERA S SRS CEEAEN B, B/ A BRI, M i8R = A5 K
EERIRIEE AR AT N EE RN A

SREAEEAONREE SN E SRR, RS T EREERYIEET,
ARSI R B R H AR R F AR F. %4585 Lincoln (1981)"
BIWE 9 45 BB 9 AL, (hTEBF 2T & (Pleuronectes platessa L.) 5 )| 88 (Platichthys flesus L.)
MR = ATIRE, KBS S R R TR ALV BN 7 BEABER 2
BAB NEELETTWHER, MM E L. XFEMRIE =GR a0 REESYRET.
RMAENLEEAN =G REaEah, A= Rakadn 8k, tREIER X
B BUEP M FRER G IV (Wuetal, 1986)", \TIRB T ZEAREMWA. H
FAANTHEEMEZE = FE TR H 40 X 2n REHN =FE) A E? WA 0N =K1K
BESCREEWE? S DY 2 A 0 b 3 R R 2 1T R A A AR R A IR BT 51 R A R A BB R SR
fERE, LA AR, MR AR 5T
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KT EFERAELWERBER. FUFERESARBTHEREREK, Swarup
(1959) ) = @ # £ (Gasterosteus aculeatus L.) % Sy = %44, Purdom (1976) P 51|
B 7 57 U5 = A% RO Wolters (1982) 'R A T 4% § 19 = 15 PK BE & 2 #0 (Ietalurus
punctatus Raflnesgue) F¥FHIA I A =5k 4h 8 H A A5 KA K. Utter, et al,
(1983) 545 tht, =44 K REMS 8 (Oncorhynchus kisutch Walsum) B4 b 54 K8
%598 . Chourrout. et al., (1986) ' R FEWE, FE = FIKA 8 (Salmo gairdneri
Richardson) #£ — 3 LAGTH A5 (R A K8, (B HERBE LG, WX L 54 K
IR, Refstie, et al., (1982) A Yy b 52 I8 = f fA b 4% R4 K 4R, T Lincoln (1981)®HE
SCHEMEEE S )| 8RR A IRE M R B R A K. EERATESHEAH () x
L8 () RRNAA S AR O S a B E MM =K, ER R A4 S MR A AR
WA N SR, S 2 BRI B, =R b AR R A KR MR 112 RLVE, =&
MR SR T T Ry 32.38%. AR5 REHITE (1979) iR 45 BAR AR AL,
IR A T HEF TR < St R Il = IEAm S S MANNERE R _HEKN
2.60—2.63 ff. XERFEFEERKPBER BB TRAZRCKEITE HEH THRE
PR BRI N FBUE R INRIR? M T LR A LRI, B 5 0 EAR. B AR, =%
R RAERKENHRE, iR AEHNME. SHHES (RESFR) DR A m B 5T
k. AR EWMALEKNERRE, SHEEZ MHEEXREEE X, —RIEE. &
RS R R, LARERENE W, G GFRFEZ B EERNE W, #—F
PR m AR a2 E KL X TREAKA TEFH LR ERNEREEX.
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BIOLOGICAL CHARACTERS OF TRIPLOID JAPANESE
PHYTOPHAGOUS CRUCIAN CARP

Yang Xingi, Chen Minrong, Yu Xiaomu and Chen Hongxi

(Institute of Hydrobiology, The Chinese Academy of Sciences, Wuhan,430072)
Abstract

Heterologous triploid{ 3n) Japanese phytophagous crucian carp ( Carassius auratus
cuvieri T. et S.)were produced by mating heterologous tetraploid (4n) male with diploid (2n)
female (Carassius auratus cuvieri) . Its main biological characteristics were compared with
that of diploid maternal fish(2n) . The triploid has the characteristics of relatively larger
body size, higher body height and caudal peduncle height, more scales above lateral line and
below lateral line than that of diploid. However, it mantains the herbivorous feeding habit of
diploid that mainty live on phytoplankton. Male and female were all sterile and have higher
growth rate than that of diploid. After cultured in net cage for 112 days, the body weight of
triploid increased 32.38% than that of diploid. The above results indicate that triploid

crucian carp is a new culture object that possesses good prospects.

Key words Crucian carp, Triploid, Net cage culture, Morphological characteristics,

Phytoplankton feeding habit



