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Thesis Title Heritability estimate for body weight of polychaete (Perinereis nuntia)

Author Mr. Krisada Sukjarern
Major Program Aquatic Science
Academic Year 2010

ABSTRACT

The objective of this study is to estimate heritability of polychaete body weight at four
months of age and to study the polychaete growth rate by using growth functions of Gompertz
and Logistic. The body weight of polychaete at ages between 2 to 10 months was used for
growth rate analysis. The polychaete maximum body weights from Gompertz and Logistic
models were 0.83 and 0.78 g., respectively. The heritability was studied by using nested mating
design and the polychaete body weight at 120 days old progeny from 14 sires and 28 dams by
artificial fertilization of 2 females by single male (28 full-sib within 14 paternal half-sib families)
were used for calculating the heritability. The estimated heritability based on sire components of
variance is very low (h2S = 0.037+0.35), while the estimate based on dam components of variance
was more than 1 (h2D = 1.312+0.44). The results point to the fact that non-additive genetic and/or
common environmental effects should considered in the present data. Finally, the estimated
heritability seems to indicate that to improve growth rate of the studied polychaete population,
various courses of action such as feeding and environmental management should be taken into

consideration.
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Fig. 3. Developmental stages of Neanthes virens. Ia: fertilized egg, Ib: formation of second polar
body, Ic: 2 cell stage, Id: 4 cell stage, Te: cleavaging stage, Ila: early trochophore, IIb: late
trochophore, TII: 3 setigerous nectochaete, IV: 4 setigerous nectochaete, V: 5 setigerous necto-
chaete, VI: 6 setigerous juvenile.
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Sib correlations Estimates of heritability

Half sib = st/ 02T Sire-component : h'= (46 25)/ GZT

Dam-component : h'= (4c ZD)/ 02T

Full sib= (6’ +o°y)/ o, | SiretDam:h’=2[(c’+c° )l o,

S S

11: Falconer (1989)
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msdszmnmuadasmiugnisumsay Tnvea ldidounzia (28 Full sib, 14 Half sib)

' ' HIMHnAGN
o ual
1 2 3 4 100
1 1.64 1.12 2.11 055 L 0.86
1
2 1.1 1.04 1.51 092 0.77
3 2.36 2.5 2.67 098 -
2
4 1.5 2.38 2.03 0.74 0.31
5 0.56 0.61 0.42 044 0.16
3
6 4.15 3.22 1.06 222 -
27 0.52 1.28 0.74 1.83 -
14

28 0.43 0.79 0.49 09 0.21
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The NESTED Procedure

Coefficients of Expected Mean Squares

Source sire dam Error

sire 173.1974676 89.9918282 1.0000000
dam 0.0000000 83.4460948 1.0000000
Error 0.0000000 0.0000000 1.0000000

Nested Random Effects Analysis of Variance for Variable Y

Variance
Source DF
Total 2429
sire 13
dam 14
Error 2402

Sum of Variance
Squares Mean Square  Component
805.157802 0.331477 0.335822
138.687454 10.668266 0.003060
131.838396 9.417028 0.110184
534.631952 0.222578 0.222578
Y Mean 0.73475309
Standard Error of Y Mean 0.06694457

Percent

of Total

100.0000
0.9112
32.8103

66.2785
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67 = [MS¢MS, -k, /k, (MS,-MS,, /k,

=[10.6683-0.2226-(89.991/83.446)(9.4170-0.2226)]/173.197

2 2+ 2+ 2
6;=0376,7G6

=0.2226+0.1102+0.0031

4(0.0031)

0.3359

4(0.1102)

k, = 83.446
k, = 89.991
k,=173.197
WIABATINUENTIN
4 (523
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= 2 2 2
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46°,
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b 2 2 2
Y S+G D—"_G w
2 2
o 2(c°g¢to)

0.3359

2(0.0031+0.1102)

2+ 2+ 2
GS GI) GW

0.3359

0.2226

0.1102

0.0031

0.3359

=0.037+0.35

=1.312+0.44

=0.675+0.29
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mﬁﬁmamf»h Standard Error

S.E. (h')

VVAR(h?s)

64

Taeh Var (hzs)

nag Var G’

4\ Vars’s =0.1241

(6°+0%+0")

2 MS’s MS?*p
3 ( + ) =0.0008754
k*s d.f., +2 df.,+2

Y
MT1ZRUY SE. (h)

S.E. ()

4+/0.1241 =0.35

JVAR(h )

Taeh Var (th)

ag Var G’

4" \JVars?p = 0.1940

(025 + 02D + sz)z

2 MS*» MS*y
—( + ) =0.001368
kY d.f.,+2 df. +2

NSIZREY SE. (h)

4+/0.1940 =0.44




S.E. (h'y.,)

VVAR(h*.,)
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Taeh Var (hzsm)

iaz Cov(s%S?p)

2*\Var s>, + Vars?p +2Cow(S*,5%p)

0.0857

2 2 2 \2
(G S+GD+GW)

Vars?, - k*\Vars*p

k1k3

-0.000007896

9
MIIZRLTY SE. (hy,,)

v0.0857

0.29
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