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XT3 ANFEARHEA T LU, UG Y 3 SRR AR AR AL A 8K (Mensal increase): g=(Y,—Y)/(t—t));

77 e, fliaese Py BAMARKDEHE . 3 M HAXTIE K (Relative growth rate, RGR): RGR=

TR B A SORRAE LU S P T 25 5L, T fh 75 (Yo=Y )/[Y 1 x(t=1)]x100%;

4 T B o B B A A S 2 Yk I 41 % (Instantaneous growth rate, IGR): IGR=
(InYo—InY,)/(t—t,)x 100%;

1 #MR5FZ* H KB (Growth constant): K=(InY,—InY))x(t+,)/2;

A K A8 FR(Growth target): r=(InY,—InY))xY/(t;—t,);

1.1 #RRIR 3% B 2 %0 (Condition factor, K): K=W/L*x<100;

Sz £ A L 2R 44 B T SIEM BT K P A BR A F 75 S 2 B (Coefficient of variability): CV=Fpf 2/
A3 208 1) = S B4 (Q) X LA A3 BE A (D) A4 5E Fy F-HIEX100%;
mEA BRI LA AR, Hd, REUABREM 52458 R H S (Heterosis rate): (Fi—P,)/Pyx100%
Fi R R — o, L asm 52458 F AL KA, Yoo Yo S BAETE ¢t (30 d)BFAUIAK

AR —EEREm, 3 MR 10 ARIAME, 2458 Lem)BilAE W(g); a. b NHEL Fy A4S FHE—1k
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12 EHERRERIR %122 d RFKR, KK F ORI
SEER TR 40 mPAYE N LT ARTERR KM R E (15.60+1.29) cm H4 /1% (22.63+1.38) cm, ¥R
JKIRFE 20-24 CYElFE N, $h R 27-33, DO=5 mg/L, (126.36+31.01) g HINF](225.26+48.73) g, KK A
pH } 7.6-8.4, FRIEHE N 2000 B/m®, HMEEAE MK 1.76 cm, (RE AN 24.72 g0 ABKE . H
BRI/, 3 AR AR 0 BAR ek . 9% SRR | BRI RK R A R R, RIS K
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Tab.1 The growth index of body length in each month of E. moara (Q) x E. septemfasciatus (J3)

IR K K QPR SEIRE 10| R ot e
it RRCIUSS H gﬁ *HX_T RIS BRI IR He KR K Kb
Month age Average body Mensal increase  Relative growth  Instantaneous growth Growth constant Growth index

length (cm) (cm) rate (%) rate (%)
10 15.60+1.29 - - - - -
11 18.17+1.24 2.58 16.51 15.28 1.60 2.38
12 18.60+1.19 0.44 2.36 2.33 0.27 0.42
13 20.27+1.63 1.67 8.98 8.60 1.08 1.60

14 22.63+1.38 2.35 11.61 10.98 1.48 2.23
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Tab.2 The growth index of body weight in each month of E. moara () x E. septemfasciatus(J)
- 15 . o 1R FA NP P g
At PHRE I XA o BRIE e ki
Month age Avergge body Mensal increase (g) Relative growth Instantancous Growth constant Growth target
weight (g) rate (%) growth rate (%)
10 126.36+31.01 - - - - -
11 142.82+39.36 16.46 13.02 12.24 1.29 15.47
12 159.48+35.61 16.66 11.66 11.03 1.27 15.76
13 207+£60.45 47.52 29.80 26.08 3.26 41.59
14 225.26+48.73 18.26 8.82 8.45 1.14 17.50
#4m 24.76 g. 222 KB AREaRK WRE B A 4
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Fig.1 The cumulative increase of body weight and body

length at age of 10—14 months in E. moara (%) x
E. septemfasciatus(d) and their parents

(P<0.05)
Note: Significant difference is indicated by different letters
(P<0.05)
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Tab.3 Condition factors of E. moara (@) x
E. septemfasciatus(d) and their parents

JIE ik 2 R 4 H # Month age
Condition factor 10 11 12 13

BB

E. moara

L s

E. septemfasciatus
A F

Hybrid F,

o
14 Average

226 226 236 227 236 230

348 270 292 271 246 285

333 238 248 248 194 252

= 8L BE A A I B AR S L AE 2.26-2.36 2
], fe M RRE s A A BE An G A0 AR ALV LA
2.70-3.48 Z[[], 10 H Wi , b2 2URIFEAG, 11-13
HikuH R e, 14 ABm s 2438 F B IEH AR
B FITE 1.94-3.33 Z 0], sl K, 10 H iR,
B 2 R, 14 AR, S-EH A sy AR
fha A .

3R RO A K805 - 2438 Fi(1.66)>

x4 mYUARE. tHFERER

A BE(1.52)>E 0 A BEFL(1.35); (RE AR
Febr: = 80A BE(34.39)> 145 A BE£0.(22.60)> 4458
F1(22.58), X 540 %F KR | HIXHE KR A 45 5 — 3.
224 TRAEK 3 MHHAMEKKASRREAE 10,
12 Ak, 2438 F>-Lif AR fa>m 80 abifa; 15 11
A, LA Ma>358 F>mafaiifa; 1513 A
W, B A B> s 8 B >Z38 Fy, 76 14 A%
B, matABa>4258 F>LifaRifi, s faBti
MRS S R A/, 2428 Fy 7R S R OR (3R 4)

3 ABEARMIAE A B RECE 10, 11 e, 2%
T F>-bara s fa>macm B, 12, 13 Aignt, &
WA BEA>Z 38 Fi>m8UA Bifi; 14 AT, 2458 F >
mEAB > B AR, =80 B R IR AR S AR
B, B A B AR S R B K.

BEA BRI | REAR S RN, B

N, MRE R E . 3 MR H IR K
REAR S RBUB AT E, LR,
22,5 BERBFE OUE I DKL
RE MR SR, Ik s iR, 2438 FZELLE 10 30
AT 3 TN JEAR, 12 A IRIHAT A J - A Bt
13 HIEEHA R AR K m8raBifa, 14 HSEHAE AR K&
U, HAh 7 W EA J R

2.3 BRIMEENXF

iz Ji] Curve Estimation BE# e EAR A HET T pR G
ARMA, Hpmm Bl W=al® 4 5 i
BN 243 Fy R S5RE MR R, HB756RR
W =1.128""2(R? =0.918) , & [&l 3 Fis, & F K,
2 5 HA AR (P=0.01), H b=1.702,
INF 3, B PTE AR KB B R SR KRR, R
8 A A RS R T A R A A R

REF HER, FELTREY

Tab.4 The coefficient of variation in body weight and body length of E. moara (Q) x E. septemfasciatus(3) and their parents

Month age Coefficient of variation in body weight (%) Coefficient of variation in body length (%)

10 11 12 13 14 10 11 12 13 14
“Y AP E. moara 6.04 6.04 5.33 9.31 6.45 16.34 17.45 13.95 26.00 19.45
LA A DI E. septemfasciatus  7.08 7.01 6.22 9.76 5.22 22.07 2542  28.28 34.86 18.05
%228 F| Hybrid F, 8.24 6.81 6.39 8.04 6.10 2454 2756 2233 2920 21.63

x5 ZYAREDQ) xEHFAHEADD)

REZF R, FENBERER

Tab.5 Heterosis in body weight and body length of E. moara (Q) x E. septemfasciatus(J)

£ Body length
H# Month age i y cng

1AE Body weight

10 11 12 13

14 10 11 12 13 14

Z4%% F, Hybrid F;  2.58 4.77 0.42 -1.96

4.68 10.04 2.15

-10.23 2.19 -5.39
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Fig.3 The relationship between body weight and body length of E. moara () x E. septemfasciatus(Z?) and their parents
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Abstract

To study the effects of artificial farming conditions on the growth parameters such as the

body length, body weight, growth index, and condition factor, the F; hybrid of E. moara (@) x E.
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septemfasciatus(d) and its parents at 10 to 14 months old were used for the current study. The optimal
growth equations of three groups based on the growth model were established. The results showed that the
order of body length and body length growth index from high to low was E. moara (9) x E.
septemfasciatus(d), E. moara, and E. septemfasciatus, and the hybrid F; had obvious heterosis in body
length. The order of cumulative growth of body weight among 10—11 months and 13 months from high to
low was E. moara (Q) x E. septemfasciatus(Z), E. septemfasciatus, and E. moara. The order of body
weight and body weight growth index from high to low was E. moara, E. septemfasciatus, and E. moara
(?) x E. septemfasciatus(Z). E. moara had the fastest increment in body weight, and had faster weight
growth rate than others after 10 months. The best condition factor was observed in E. septemfasciatus
among 10—14 months, and hybrid F, was the second. E. moara had the lowest degree in the coefficient of
variation and the heredity was stable. The current study indicated that the hybrid F, grew fastest in body
length among three groups and grew fastest in body weight before 11 months old, and that the growth of
body weight of E. moara was faster than others after 11 months old. Hybrid F, had a significant heterosis
in growth among 14 months. The growth of E. moara was isometric and the growth of E. septemfasciatus
was allometric.
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Abstract Spontaneous polyploids and mosaics have often been
observed in artificially propagated larvae of the Japanese eel,
Anguilla japonica. However, the mechanisms responsible for such
unusual cytotypes are unclear.In this study, we examined the
relationship of such polyploidization and mosaicisms in larvae
resulting from artificial propagation to egg quality (fertilization rate
and hatching rate) and viability of larvae, and then clarified the
inducing factors and the mechanism for occurrence of such
phenomena. Eggs stripped from females after induced maturation
were artificially inseminated with sperm pre-cultured with artificial
seminal plasma. Ploidy was determined by measuring the relative
DNA content of the nuclei with flow cytometry.Of 968 embryos from
32 full-sib families, 9.1% were determined to be abnormal, most of
which were triploids (86.5% of abnormal embryos); others were
haploids (1.1%), aneuploids (2.3%), and mosaics (10.1%). The
percentage of normal diploids from each family varied between
56.3% and 100% (90.9+11.7%, n=32). A significant positive
correlation was found between the fertilization rate (P<0.001) or the
hatching rate (P<0.001) and the percentage of diploids. Survival rate
of triploid eels was similar to diploid eels at 10days after fertilization
whereas aneuploids were inviable. When eggs were left in the body
cavity of the female for four hours after ovulation and subsequently
fertilized, the percentage of diploids decreased.These results suggest
that the occurrence of cytogenetically unusual progeny is associated
with over-ripening or aging of ova caused by the lapse of time from
ovulation until fertilization, and spontaneous triploid larvae are
derived from the duplication of the maternal chromosome set by
inhibition of the second polar body release after normal meiosis I
(crossing over) in oocyte and fertilization with normal sperm.

Key word sAnguilla japonica; Flow cytometry; Polyploid; Mosaic;
Egg quality; Over-ripening
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