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Tab.1 Statistical summary on the two analyzed traits at 4 growth days of rainbow trout
i number of /em body length /g body weight
growth days observations mean SD mean SD
249 2093 19.70 1.48 86.72 18.34
397 2287 25.13 1.96 196.96 39.27
552 2433 37.28 1.73 707.58 98.20
771 2275 47.62 3.17 1475.99 279.33
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Tab. 2 Mean and standard deviation of body weight in different day ages of rainbow trout

/d  growth day

249 397 552 771
cross code
mean SD mean SD mean SD mean SD
11 97.23 19.56 201.17 40.27 686.73 76.45 1376.94 284.25
12 69.81 15.95 171.92 35.92 688.41 94.11 1431.87 304.17
13 94.22 16.41 229.09 36.82 755.62 100.26 1737.62 265.49
14 84.23 16.37 185.37 32.10 681.96 89.94 1531.95 294.36
15 88.37 21.87 196.59 36.44 665.62 92.43 1421.49 247.03
21 95.16 19.32 200.88 40.73 737.16 107.01 1462.23 272.06
22 83.60 16.17 191.47 36.71 691.54 94.71 1426.69 276.53
23 88.00 15.18 206.94 35.39 755.83 112.34 1511.96 290.46
24 85.82 16.85 209.19 32.96 721.02 104.59 1479.84 242.99
25 86.81 15.38 194.80 33.64 720.00 96.34 1429.18 291.39
31 82.94 15.29 189.64 34.28 702.00 82.87 1380.83 254.40
32 80.96 18.78 177.02 37.25 723.57 91.42 1579.98 253.20
33 98.18 15.83 223.00 37.62 756.73 119.71 1575.40 269.62
34 86.86 16.26 188.57 35.21 682.05 81.56 1384.22 287.38
35 74.88 12.36 186.41 28.20 671.17 86.70 1416.72 228.49
41 86.26 18.50 185.56 36.21 689.11 82.31 1512.43 227.66
42 83.60 18.88 196.90 44.88 701.15 102.40 1473.06 268.27
43 84.64 13.26 188.92 24.43 701.72 89.21 1499.99 211.70
44 95.00 18.81 202.45 39.79 695.40 84.27 1425.35 308.72
45 77.63 20.10 199.81 49.64 688.36 83.84 1520.98 252.15
51 83.51 12.68 183.65 24.99 663.49 78.94 1424.49 192.04
52 83.93 18.45 191.65 34.58 692.58 80.55 1249.25 264.76
53 84.74 22.16 185.65 44.97 709.08 85.53 1428.65 264.36
54 91.19 18.51 202.31 41.08 691.13 105.38 1455.39 252.56
55 93.30 19.05 204.27 48.15 677.30 85.06 1368.78 210.00
3 MEXEEAE BRKKTEHRFREE
Tab. 3 Mean and standard deviation of body lengths in different day ages of rainbow trout
/d  growth day
249 397 552 771
cross code
mean SD mean SD mean SD mean SD
11 20.51 1.67 25.05 2.11 37.14 1.57 47.01 3.13
12 18.50 1.34 24.22 2.23 37.06 1.64 47.61 3.09
13 20.28 1.47 26.50 1.72 38.58 1.58 50.60 2.63
14 19.60 1.27 25.02 1.61 37.03 1.44 48.07 2.97
15 19.69 1.64 25.28 1.66 36.50 1.75 46.69 3.13
21 20.06 1.45 25.25 1.79 37.49 2.29 47.16 3.15
22 19.47 1.31 24.74 1.79 36.79 1.71 46.60 2.72
23 19.71 1.23 25.43 1.68 37.69 1.60 47.63 3.02
24 19.79 1.53 26.02 1.79 38.11 1.73 48.51 2.78
25 19.70 1.26 24.63 1.76 36.71 1.48 46.25 2.86
31 19.27 1.20 24.85 1.79 37.05 1.53 46.32 3.06
32 19.28 1.40 24.30 1.88 37.39 1.42 48.57 2.47
33 20.43 1.44 26.40 1.74 38.11 1.47 48.70 3.04
34 19.11 1.49 23.68 1.46 35.94 1.34 44.93 2.66
35 19.36 0.96 25.27 1.48 37.06 1.44 47.48 2.73
41 19.49 1.56 24.44 1.66 36.82 1.39 47.73 2.20
42 19.61 1.44 25.07 2.26 37.23 1.77 47.67 2.69
43 19.98 1.12 25.29 2.08 37.54 1.48 48.81 2.49
44 20.44 1.37 25.56 1.61 37.11 1.57 47.37 3.25
45 19.06 1.60 24.94 2.31 37.09 1.59 48.13 2.97
51 19.65 1.19 24.39 1.61 36.92 1.51 47.56 2.59
52 19.30 1.43 24.48 1.77 36.56 1.32 44.93 3.15
53 19.35 1.88 24.59 2.28 37.27 1.60 46.55 4.29
54 20.32 1.49 25.74 1.95 37.30 1.96 48.36 2.68

55 20.12 1.30 25.20 1.99 36.77 1.38 46.41 2.57
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Fig. 1 The analysis of linebred effect for body weights in 4
growth times of rainbow trout
* means significant difference from 0 at the significant level of
5%. Change of linebred effects with growth day. p; (G =1, 2, 3,
4, 5) is the linebred effect at growth time for body weights of i
strain: 1: Bohai, 2: Denmark, 3: Donaldson, 4: Norway and
5: California. The linebred effect for California strain is
constrained to be zero.

_ eop 29 397 552 771
A1 *

wd 20f

R &

ﬁEE =201

EE

:% S —-60r
=
St
Z2-100F T
on

0
200 250 300 350 400 450 500 550 600 650 700 750 800

HE AR/
growth day
2 4
* 0.05 , 0 s
g (=123,
4,5) :
1: , 2: , 3: , 4 , 5
0

Fig. 2 Analysis of general combining abilities effect for body
weights in 4 growth times of rainbow trout
* Significant difference from 0 at the significant level of 5%.
Change of general combining abilities effects with growth day.
g (G=1,2,3,4,5) is the general combining abilities effect at
growth time for body weights of i strain: 1: Bohai, 2: Denmark, 3:
Donaldson, 4: Norway and 5: California. The general combin-
ing abilities effect for California strain is constrained to
be zero.
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Fig. 3 The analysis of maternal effect for body weights in 4
growth times of rainbow trout
* means significant difference from 0 at the significant level of
5%. Change of maternal effects with growth day. m; (j =1, 2, 3, 4,
5) is the maternal effect at growth time for body weights of i
strain: 1: Bohai, 2: Denmark, 3: Donaldson, 4: Norway and
5: California. The maternal effect for California strain is
constrained to be zero.
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Tab. 4 Estimates of genetic effects by the single factor analysis of variance for body lengths of rainbow trout

/d  growth day

offect 249 397 552 771
estimate SD estimate SD estimate SD estimate SD

§2 —0.86* 0.28 —0.66 0.34 -0.22 0.29 0.55 0.53
P2 -0.17 0.27 -0.26 0.33 -0.19 0.28 —1.64% 0.53
p3 —0.73* 0.25 —1.63* 0.31 -0.87* 0.27 -2.06* 0.50
P4 -0.12 0.26 0.18 0.31 0.18 0.27 1.00* 0.51
g -0.25 0.25 -0.50 0.32 0.26 0.26 -0.52 0.48
<) —0.26 0.22 0.15 0.27 0.05 0.23 —-0.07 0.42
g3 0.09 0.28 —0.49 0.35 —-0.30 0.30 -1.30%* 0.55
! -0.01 0.16 -0.36 0.21 -0.33 0.18 —2.09* 0.32
m -0.37 0.32 0.74 0.41 -0.53 0.34 -2.16* 0.64
my 0.39 0.36 0.39 0.45 -0.24 0.38 -1.71* 0.71
ms 0.91* 0.31 1.48* 0.40 -0.21 0.34 -0.77 0.62
my 0.04 0.24 0.89* 0.31 —0.42 0.26 —0.87 0.48
S12 —0.16 0.30 -1.01%* 0.37 —0.63* 0.32 0.48 0.58
S13 0.30 0.35 0.03 0.44 0.17 0.38 2.55% 0.69
Sia 0.17 0.27 0.32 0.34 0.43 0.29 1.93* 0.53
523 —-0.07 0.38 0.67 0.48 —-0.50 0.40 —2.31%* 0.74
S24 —-0.30 0.28 -0.23 0.36 -0.27 0.30 —-0.58 0.56
ria 1.19* 0.38 1.77* 0.47 —-0.10 0.40 -2.61% 0.73
ri3 -0.63 0.40 -1.26* 0.50 -1.77* 0.43 —5.99% 0.79
ria 0.81* 0.37 0.90 0.47 —0.42 0.40 -1.11 0.73
23 0.31 0.41 —1.48% 0.51 —-0.01 0.43 1.39 0.81
724 1.09* 0.36 -0.20 0.45 —-0.60 0.38 0.50 0.70
734 1.13* 0.38 2.55% 0.47 1.65% 0.40 4.74% 0.74

¥ 0.05 R 0 N o1 ,2:

,3: , 4 , 5 . 0.

Note: * means significant difference from 0 at the significant level of 5%. Change of effects with growth day for the strain body
lengths: 1: Bohai, 2: Denmark, 3: Donaldson, 4: Norway and 5: California. The effect for California strain is constrained to be zero.
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Genetic analysis of rainbow trout growth traits based on a complete
diallele crossing experiment

LI Yanhong"?, LI Ning"?, JIANG Li*, GU Wei’, ZHANG Xiaohui’, YANG Runging’, WANG Binggian’

1. College of Fisheries and Life, Shanghai Ocean University, Shanghai 201306, China;
2. Chinese Academy of Fishery Sciences, Beijing 100141, China;
3. Heilongjiang Fisheries Research Institute, Chinese Academy of Fishery Sciences, Harbin 150070, China

Abstract: A complete diallele crossing experiment involving the Bohai, Denmark, Donaldson, Norway, and Cali-
fornia strains as well as self-breeding within each strain was carried out to evaluate general combining ability,
specific combining ability, and reciprocal, maternal, and line-bred effects for body length and body weight in
rainbow trout at four time points. The comparative analysis showed that the 20 corresponding cross combinations
and five strains from self-breeding were significantly different (P<0.05). Only a few genetic effects were signifi-
cant, but the genetic effect was not the same among the different traits and time points. The Bohai and Donaldson
strain cross combination had the fastest increases in body weight and body length, and length was significantly
different when compared with the self-breeding results. Combining the Donaldson strain with other strains lead to
significantly higher body weights at 249 and 397 days of age. A significant maternal effect of the Denmark strain
occurred at 249 days of age. The maternal effect of the Donaldson strain on the length trait was significantly the
largest at 249 and 397 days of age. The cross combination of the Bohai and Donaldson strains was the most effi-
cient among all cross combinations, particularly for the weight trait. The effects of cross combination of the Bohai
and Donaldson strains on the length trait were positive (0.30, 0.03, 0.17, and 0.30) with a maximum at 771 days of
age. In conclusion, the Donaldson strain showed the highest growth performance of the rainbow trout offspring.
The combination of the Bohai and Donaldson strains was the best and should be used as the basis for a breeding
group.

Key words: rainbow trout; complete diallele cross; combining ability analysis; growth traits
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