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Induction and Growth of Triploid Snakehead (Channa argus)
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Abstract: Snakehead (Channa argus) is a commercially important freshwater fish cultured in China. The
induction of triploidy can be used to control unwanted reproduction in culture and is an important breeding
method in fish. Given this, the development of triploid stock would be of significant benefit for aquaculture.
In the present study, the second polar body extrusion was inhibited by heat shock for triploidy induction in
the Snakehead, and the optimal induction conditions were evaluated. Ploidy of putative triploid larvae was
determined by means of DNA content and red blood cell size identification method. Meanwhile, the growth

performance of triploids and diploids were compared. All the data were analyzed by using Microsoft excel
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2003 and SPSS 13.0. The results showed that: (1) the highest triploid induction rate of 87.69% was observed

when the fertilized eggs were shocked at 42°C for 3min after fertilization 4 min, and incubated at water
temperature of (28 =0.5)°C (Table 3); (2) the cellular DNA content of triploid Snakehead was 1.50 times to

that of the diploid (P < 0.01); (3) there were very significant differences in cell and nuclear sizes between the

triploid and diploid erythrocytes (P < 0.01) (Fig. 2), and the erythrocyte volume and nucleus volume of

triploids were 1.69 and 1.60 times of the diploids, respectively (Table 5); (4) from 4 to 8 months of age, the

triploids growth rates (body length, weight) were not significantly different compared to the diploid controls

(P > 0.05) (Table 6). In conclusion, this technique lays foundation and provides important tool for polyploid

breeding in Snakehead.
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Table 1 Effects of initiation time of heat shock after fertilization on induction rate of triploid in Snakehead

PR TERL LGRS Cmind
Initiation time of heat shock after fertilization

ZHEH (%)
Fertilization rate

=EAE (%)
Percentage of triploid

A (%)
Hatching rate

X4 Control 89.53 +6.24° 84.84 +5.65° 0.00 +0.00°
3 75.96 +5.73" 69.15 +5.27° 60.78 +4.07°
4 70.16 +4.87™ 58.70 +2.90™ 82.46 +5.52¢
5 62.79 +5.61° 56.54 +3.42° 65.10 +4.68°
6 56.82 +4.28° 54.83 +5.64° 18.75 +2.63°

FARFRER R Z BB R, BARF TR R ZEREE (P<0.05). Different letters indicate significant difference (P < 0.05).

R 2 ANFEFR B BEX L 88 = A 7 S SR E W

Table 2  Effects of heat shock treatment temperature on induction of triploid in Snakehead

PRI (1C)
Heat shock treatment temperature

TR (%)
Fertilization rate

AL (%)
Hatching rate

=fERE (%)
Percentage of triploid

%4 Control 86.75 +7.69°
38 78.49 +6.32°
40 74.23 +5.48°
42 53.21 +5.36°
44 49.86 +5.05°¢

82.30 +8.45° 0.00 +0.00°
70.74 +5.56° 10.95 +1.73"
66.82 +6.68" 2251 +3.26°
59.15 +4.47° 84.79 +7.51°
10.21 +3.06¢ 85.05 +4.68°

PR R EWRGER, AAEARRTRRREREZE (P<0.05). Different letters indicate significant difference (P < 0.05).
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Table 3 Effects of heat shock duration on the induction of triploid in Snakehead

PARTERFSE ] (min)
Heat shock duration

ZRE (%)
Fertilization rate

=R (%)
Percentage of triploid

AR (%)
Hatching rate

X HE4 Control 89.78 +6.36°
1 83.64 +5.85°
2 76.90 +5.43
3 74.85 +4.64
4 60.47 +4.79°

86.51 +7.38° 0.00 +0.00°
80.74 +4.82" 58.36 +10.47"
74.58 +5.90° 75.54 +6.15°
70.25 +4.27° 87.69 +4.37°
52.78 +3.59° 66.27 +5.13"

A RN 2 BV, BEARR P RER RZEF R (P<0.05), Different letters indicate significant difference (P < 0.05).
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Fig. 1 DNA relative content histograms of
erythrocytes of normal diploid (a) and triploid
Snakehead (b)
[ b R oy R AR S (A R =A5 A 08 (45D DNA %
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The dotted lines in figure indicate distribution ranges of DNA
fluorescence strength of erythrocytes of normal diploid (left) and

triploid (right) Snakeheads, respectively.
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IEESAT MR, 1RSI % w4,
DRI M A5 2 S 36 P R B RS 38R =y, =%
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R4 ARk ST 40 XA B/ RS (n =100, pm)

Table 4 Comparison on size of erythrocyte and cellular nucleus in diploid and triploid Snakehead

SiH ltem ‘ﬁﬁ <_2n> 31%1_43 <_3n> B
Diploid Triploid Triploid / Diploid
4% Long diameter 12.86 +0.89 17.58 +1.18" 1.37
2740y 4% Short diameter 7.65+0.77 9.08 +0.75" 1.19
Erythrocyte #AF Volume 398.77 +85.71 675.36 +144.91" 1.69
[ Area 77.31 £9.59 125.45 +14.68"™ 1.62
4% Long diameter 553 £0.51 7.40 +0.65" 1.34
ST A% J54% Short diameter 2.91+0.41 3.18 +0.45 1.09
Erythrocyte nucleus A Volume 25.11 +8.01 40.29 +12.02" 1.60
IR Area 12.65 +2.29 18.56 +3.32"" 1.47
¥ )5t Nuclear cytoplasmic ratio 0.067 0.063

AR AR, + ROREREE (P<005) , = REFREE (P<0.0D) .

The comparison of diploid and triploid, sign “*” indicates significant difference (P < 0.05), sign “xx” indicates extremely significant

difference (P < 0.01).

#5 AN =FAS 84K
Table 5 Growth comparision between diploid and triploid Snakeheads

EyyT— ESyT—
F8b5 Item 1;112{:; SDOH))IOId *tﬁ ;r;i)lmd P {H P value
4 At A& Body length (cm) 18.35 +2.54 19.39 +2.75 >0.05
4 months of age &7 Body weight (g) 33.76 +4.75 37.86 +5.43 >0.05
8 At A& Body length (cm) 35.20 +2.43 36.58 +3.15 >0.05
8 months of age A FE Body weight (g) 73.42 +6.38 76.92 +6.51 >0.05

e, HAERNEZEFALEE (P>0.05),
3 itig

3.1 =ZR/EFEITERER

R RN T T 2R HUR
7k (Arai et al. 1987). ¥AA5wiZ (Don et al.
2006, Dias da Silva et al. 2007) FI#/K ik
(Chourrout 1984) , HARMECA/ERZ MK
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K ECOAHEH, (HIHFARRX =R AT A A
& . 40 Lincoln 45 (1974) %M
AR AR v A7 72555 5 KV i (Salmo
salar) —fEk, RIAREIETC IR =5k
JARs MR VL T RO AR A ViR
& (2006) KR SRR K R B RN VEE T

K5 (Pseudosciaena crocea) —fifhk, &I
7K S5 ) = A AR 3 R ] AL Tk
v%; Kettunen %5 (2007) X KV V:6% (Gadus
morhua) —fHAMAT N TS, WK miES
AN 4%, 1 AIR T 554 5L 100%.
AWFERY, FKEREEE S AR Sa
J7V% (Chourrout 1984, VF#fIZE 2006) , X
MR FH I 5155355 5 RGN 5 (Solea solea) (Howell
etal. 1995) {5 R HAEAR . FEILR A,
AIRE SRR PR AR BT 5t BL L
X alil R AN AT G . AR R
R, e TN TS S S 6l = A B A
FHSLM, Bl (28 £0.5) CHIE /KR N2k
S5 4min, 7EKIR 42°C 4 R EREE AL B 3 min,
ARG SR, TAF] 87.69%. X450
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Fig. 2 Morphology of blood cells in diploid and triploid Snakeheads
a. RO EIRALLANNE: b SRS EIRGALLA: o TR ESSGALLA N d. SRS SIS IO e SRR 6
—R—/NPIEIILLAN I f A A L G NG R T 1 £ 40
a. Immature erythrocyte of diploid Snakehead; b. Mature erythrocyte of triploid Snakehead; c. Mature erythrocyte of diploid Snakehead; d.
Erythrocyte with two equal nuclei of triploid Snakehead; e. Erythrocyte with two unequal nuclei of triploid Snakehead; f. Dumbbell erythrocyte of

triploid Snakehead.

HAbAE = Tl i) = 54K 3 45 s AN, BE 4y ft (Brachydanio rerio) =f%1k, i%S%N
U1 Kavumpurath 56 (1990) RAH#ATEEE S 100%; JUEESE (1993) KA AR ik T HE
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(Sparus macrocephalus) —fifk, FSRN
29.74%; R (20100 SRAAR T RIHVA
oM R U7 vk 5 3 3§ ( Pelteobagrus
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RAVE — N 7. BREE S (2010)
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LT 20 B AR S A% AR S5 )0 — A5 AR 11) 1.69.
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NI B S s 8 — AR I 7. %F
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SR ) AT AR S AR U A T RS 25
B LA AL LU AT A P PR e, DA
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