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I ntroduction

Feed conversion is an important and economicdradta complex, highly aggregate trait that
is the net result of the interaction of many difier component traits for example behavior,
carcass composition, digestibility, appetite, gtowtirve, livability, level of production and
additional component traits. Selection for feedwasgion influences these component traits
in a relatively undirected manner (Emmerson et97). The relationship between feed
efficiency and live weight gain is of both biologlcand economic significance, since until
recently genetic improvement in food utilizatiorfigéncy in commercial broiler chickens
has been achieved almost entirely as a responsketshorter growth period achieved
through selection for increased growth rate (Cradvfet al., 1990). Direct versus indirect
selection for FCR of growth after selection forelikody weight (LWT), a sequential scheme
often applied in broilers, was considered (Koerlatial., 1995).

There aren’t enough papers about FCR in quailhéncurrent study, we investigated firstly:
realized genetic response in FCR, secondly: cde@lgenetic response in BW and WG in
Japanese quail.

Material and methods

Population structure and animal management. In the current study, the base population of
Japanese quailCeturnix Coturnix Japonica) was maintained at the animal research station
of Tehran University, in 200210 birds were randomly selected from the base lptipn
and divided equally into two lines. One line sedelcfor 4-week FCR (F) and another line
was control (C). Quails were breeded for 4 genematind there were 2 hatches in per
generation. Each of these generations maintaingd #0i families in each of lines (one male
and two females). Two females were placed at tworfcages and one male alternatively
was mating with them every two days. The birdsha F line were leg-banded with a
numbered plastic (70 female and 35 male). Eggs wellected daily and labeled by dam
number. Eggs were put in setter after 7 days fordayis, and then eggs of each dam
transferred to cells in Hatcher tray separately wacke put in Hatcher for 3 days. When the
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chickens hatched, were leg-banded and the chialkie@ach family in the F line placed into
separated cages and the chickens in the C linenardomly placed in other cages.

In the F line, chickens of each family were weightt 1 and 28 d of age and family WG
were recorded in all of the period. Feed weightadpkr family separately and at the end of
period, residual feed weighted and FI were catedldor per family in all of the period and
family FCR were calculated. In the C line, chickeveighted together in 1 and 28 d of age
and WG were recorded together in all of the perfeekd weighted for all of the group and
residual feed weighted and FI were calculated limfathe period for C line and then FCR
were calculated for all of the group. To generaedion line, birds selected based on low
FCR and birds in C line selected randomly (70 fenaid 35 male for each line). Selected
birds transferred to the special cage laying egg.

At the first, second, Third and fourth generatibrand C lines maintained under 26, 26, 27,
28 percent CP diet, respectively and 2900 kcal/lg flsdm 1 to 28 days of age. Food and
water were available ad libitum.

Statistical methods. Calculation of means was done by SAS software @ll2viing used
below generalized linear model:
Yim =M+ L +H, +G +G, *H, +G, * L, +H, * L, + fSex, +¢

ijkim
Where:Y,,,, = observed trait;; = overall meany, = fixed effect of " line; H, = fixed

effect of {" hatch; G, = fixed effect ofk™" generationG, x H,= interaction ofG, and H i
G, xL, = interaction ofG, and L, ; H, x, = interaction ofH, and L ; fS¢= continue

covariate of average family sex rati&;,, . = random error.

ijkim

Results and discussion

Selection response and realized heritability foRFa®e presented in Table 1. Results showed
that genetic improvement was 0.16, 0.17 and 0.03émeration 2, 3 and 4 respectively.
Response to selection and realized heritabilityHBR in 4 generation were 0.36 and 0.46
respectively. Realized estimates for the heritgbithf time-constant measures of feed
efficiency have generally been in ranging from 0td®.56 with a mean of about 0.25 (Gill
and Washburn, 1974; Pym and Nicholls, 1979).

In this study improvement in FCR has been shower @ftgeneration selection (Figure 1-b).
Means of family FCR for F line and C line in figtneration were 2.68 and 2.64 and in last
generation were 2.13 and 2.61 respectively (18.dfgravement; 4.6% in per generation).
For FCR at different recording treatment-by-gerierainteraction was significant (Table,
2). Both genetic and environmental factors exerjomanfluences on FCR and growth
parameters in poultry. Although the appropriate efienback ground is critical, diet is
perhaps the major environmental factor that deteemiwhether birds grow at their
maximum genetic potential. Improvement in FCR ig ¢lu population genetic structure, the
kind of diet and environmental conditions.



The results show that selection for FCR is effectm BW and WG. With decrease of FCR,
BW and Wg increase. Means of BW28 for F line antin€ in last generation were 193.2
and 166 respectively (16.4% improvement; 4.1% ingemeration) and Means of Wg for F
line and C line in last generation were 184.2 abd.4 respectively (17.2% improvement;
4.3% in per generation). For BW28 and Wg1-28 d iffereént recording treatment-by-

generation interaction was significant (Table, Mparks (1980) reported that selection for
increased 4-wk BW in selected line has resultatiénimprovement of feed efficiency in this
line. Buyse (1999) stated selection for low FCRultesf indirect selection for leanness. It
seems to improve FCR in relation selection for BAMile to increase maturity body weight

and so lower fat desposition.

Tablel: Selection response and realized heritability for FCR

Population Selected Selection Corrected
. . - Response

Generation mean mean differential response

S C S S S S

1 2.68 2.64 2.37 0.31 - -
2 2.46 258 2.24 0.22 0.22 0.06 0.16
3 224 253 1.99 0.25 0.22 0.05 0.17
4 213 261 - - 0.11 0.08 0.03

> 078 > 036

Realized heritability=0.36/0.78= 0.46

Table 2. Least square means and standard error for Weight Gain in F and C lines

Variation FBW28! FTWG2 FTECR®
Source E C E C [= C
Mean 182.4+0.65 166.2+0.71 173.8+0.64 158.1+0.7138£0.01 2.59+0.01
Hatch
1 181.3+0.94 164.8+0.99 172.740.92 156.7+0.98 20402 2.60+0.03
2 183.6+0.90 167.6+0.95 174.9+0.88 159.5+0.95 203HE*r 2.57+0.08
Generation
1 167.4+1.2 165.3+1.5 159.3+1.17 157.3+1.28 2.6830. 2.64+0.04
2 178.1+1.27 164.9+1.38 169.7+1.24 156.8+1.41 2046x 2.58+0.04
3 190.8+1.43 168.6+x1.59 181.9+1.39 160.5+1.45 20243 2.53+0.04
4 193.2+1.32 166+1.41 184.241.29 157.9+1.46 2.1330. 2.61+0.04

1 Family body weight 28 day of agé; Family total weight gain between 1-28 days of ayEamiliy total feed
conversion ratio in 28 days of age



a)F=22.5,P=0.009; R-square=96.7%; b) F=28.4; P=0.006;R-Square=96.2%
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Figure 1: Thetrend of changesin WG and FCR between 1-28 days of age

Conclusion

These results clearly show that FCR improves dftgeneration selection and selection for
FCR is effective on BW. With decreasing in FCR &r generation, BW28 increases. Much
of the historical improvement in the feed convansian be attributed to increases in growth
potential and the association between body weigit feed conversion continues to
complicate selection for improved efficiency indisdtbreeding programs
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