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ABSTRACT

The aim of the study was to compare two strategies in Mazandaran native fowls using computer simulation.
Simulated traits included body weight at birth (BW1), at eight weeks of age (BW8), at twelve weeks of age (BW12),
at maturation (BWM), age at sexual maturity (AFE), weight of first egg (EWM), mean egg weight from 28 to 32
weeks of age (EW28-32) and egg number (EN). The first strategy was to select cockerels based on breeding value of
BW12 and hens based on a selection index with 4-traits including BW12, AFE, EW28-32 and EN. The second
strategy was to select cockerels and hens using a selection index based on a 4-traits including BW12, AFE, EW28-32
and EN. After 10 generations, the first strategy improved BW1, BW12, BWM, EW28-32 and EWM to 1.49, 573.81,
397.58, 3.96, and 3.75 grams and AFE and EN to -3.51 days and 2.09 eggs, respectively. After 10 generations, the
gain for traits in the second strategy for BW12, BWM, AFE and EN was 415.78, 218.74 grams and -9.77 days and
9.45 eggs, respectively. At the end of the tenth generation increase of inbreeding in the first and second strategies was
0.048 and 0.070, respectively. The results showed that the first strategy was suitable for a breeder flocks with the aim
of chickens suitable for broiler production and the second strategy was suitable for a dual-purpose flocks with the aim
of producing egg and meat.
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Table 1. Characteristics of chromosomal structure simulation

Index Parameter
Primary Effective Population Size 70
Number of Base Pairs 3x10°
Morgan Length of Chromosome 0.84
Mutation Rate 25%x10*

Additional MaCS parameters

-eN' 0.18 0.71 -eN 0.36 1.43 -eN 0.54 2.14 -eN 0.71 2.86 -eN 0.89 3.57 -eN 1.07 4.29 -

eN 1.255.00 -eN 1.435.71

1 Generation Number

Effective Population Size in the Current Generation

N
€ 4 X Premary Effective Population Size

Effective Population Size in Pre — Generation

&l olas polie (Max) iSTas 9 (Min) J8las (CV) Ol puss <o 58 «(SD) jlre Blyzil (Mean) Sk .Y g0

adsl Corez (giloans

Table 2. Mean, standard deviation (SD), coefficient of variation (CV), minimum (Min) and maximum (Max) value of
traits for founder population

Traits Mean SD CV (%) Min Max
BW1! 37.09 3.30 8.92 26.90 47.60
BWS8? 491.74 103.25 20.10 190.00 800.00
BW123 885.81 166.28 19.77 440.00 1390.00
BWM* 1714.79 207.25 12.08 980.00 2600.00
AFE® 148.49 25.10 175 76.00 225.00
EWM® 40.17 6.54 16.29 18.6 62.90
EW28-327 475 402 8.47 34.4 60.60
EN?® 40.08 19.16 47.81 10.00 98.00

1) body weight at birth, 2) body weight at eight weeks of age, 3) body weight at twelve weeks of age, 4) body weight at maturation, 5) age at sexual
maturity, 6) weight of first egg, 7) mean egg weight from 28 to 32 weeks of age,8 egg number.
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Table 3. Heritability (diagonal) and genetic correlation (below diagonal) for the traits for founder population

BW1 BWS BW12 BWM AFE EWM EW28-32 EN
BW1* 0.134

BW8? 0.245 0.245

BW12° 0.183 0.169 0.308

BWM* 0.249 0.297 0.429 0.301

AFE® 0.039 -0.174 -0.025 0.003 0.334

EWM?® -0.006 0.256 0.295 0.541 0.175 0.126

EW28-327 0.154 0.340 0.309 0.422 0.148 0.658 0.246

EN?® 0.035 -0.029 -0.070 -0.466 -0.207 -0.663 -0.413 0.157

1) body weight at birth, 2) body weight at eight weeks of age, 3) body weight at twelve weeks of age, 4) body weight at maturation, 5) age at sexual
maturity, 6) weight of first egg, 7) mean egg weight from 28 to 32 weeks of age, 8) egg number.
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Table 4. Total economic response and expected inbreeding percent in different combinations of traits in the selection index

Selection Index Traits Total response (Rials)  Increase of inbreeding (%)
1 BW12, AFE, EW28-32, EN 52060 0.237
2 BW12, AFE, EW28-32, EN, BW1 52116 0.237
3 BW12, AFE, EW28-32, EN, BW8 58936 0.226
4 BW12, AFE, EW28-32, EN, BWM 58949 0.226
5 BW12, AFE, EW28-32, EN, BW1, BW8, BWM 59089 0.226
6 BW12, AFE, EW28-32, EN, BW1, BW8, BWM, EWM 59140 0.226
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Table 5. Heritability (diagonal) and genetic correlation (below diagonal) for the traits at tenth generation for two strategy

BW1 BW8 BW12 BWM AFE EWM EW28-32 EN
BW1 0.125
Heritability BW8 0.228 0.223
and BW12 0.189 0.133 0.283
Genetic BWM 0.207 0.203 0.427 0.264
Correlation at AFE -0.017 -0.152 -0.019 0.012 0.301
Genl0 of EWM -0.031 0.246 0.177 0.462 0.137 0.142
Strategyl EW28-32 0.042 0.217 0.293  0.305 0.083 0.571 0.220
EN 0.017 -0.023 -0.078 -0.475 -0.139 -0.500 -0.307 0.160
BW1 0.122
Heritability BWS 0.252 0.214
and BW12 0.131 0.222 0.284
Genetic BWM 0.157 0.292 0.379 0.272
Correlation at AFE -0.013 -0.150 -0.031 -0.071 0.325
Gen10 of EWM 0.009 0.220 0.208 0.439 0.123 0.129
Strategy2 EW28-32 0.002 0.238 0.233 0.275 0.091 0.583 0.226
EN -0.019 -0.005 -0.054 -0.441 -0.116 -0.538 -0.362 0.144
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Figure 2. The trend of inbreeding in two strategies
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Figure 4. Phenotypic trend of egg production traits in two strategies
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