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Development of a Computer Software System for Improving
Chick Breeder

Y. H. Choi, S. M. Joe' and J. J. Jang'
Department of Animal Science, Shingu College
Sungnam, Korea 462-743

ABSTRACT

This study was carried out to develop a computer software system for poultry breeding
by using microcomputer(PC). Through this study, SPPB(Statistical Package for Poultry
Breeding) was designed and developed, which can help poultry breeder collect and analyse
the chick records. A main feature of the system was the application of user-oriented
procedure, for example, choice of the flock file, selection of the family size and the desired
traits. Creation of the data files and the breeding files, calculation of the elementary
statistics, estimation of the heritability and the genetic and phenotypic correlation
coefficients can be obtained by user’s choice of the sire and dam family size. Also. it is
possible to estimate the various selection indices through this system. Easiness of using
this system and the flexibility of the file management could help increasing the efficiency of
related practical poultry breeding jobs. Correctness and relationships between the unit
programs in the system were proved through the run-test of the SPPB using sample data.
Because it wasn’t able to collect breeding records at the commercial breeding farm,
effectiveness of the system was not proved totally. Also, it will be necessary to develop the
integrated software system which make possible to computerize the general works at
breeding farm and the genetic analyses of the records from chick breeders.

(Key words : microcomputer{PC), software system, genetic analyses, poultry breeding)
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HAE § : A §T & 2ZEH

FD LABEL RECORD STANDARD
VALUE OF FILE-ID 'OD941.03.DAT".
94 : AT YF=
L : AF BAL - A¢A4E, B - $8A4A%)
03 : AT nfHE
01 OD-Rec.(7R*E Record)

03 ID.
05 Sire PIC 9(6). 2 ME
05 Dam PIC 9(6). 27 HE
05 Prog o PIC 9(8). AR 5. (Key Record)
03 BodyWt OCCURS 10 PIC 9(4). Az "—_?76‘5‘](3]‘3“ 103])
03 EggWt OCCURS 10 PIC 99v9. W A (HY 103])
03 FirstEgg PIC 9(3). 25
03 EggNo OCCURS 60 PIC 9. FEH AAF(15-75 F3)
03 Culling.
05 CullAge PIC 9(3). Ze| Y
05 CullRem PIC XX. Zejo] &
05 FIL PIC X(5).
03 Selection OCCURS 5
05 SelNo PIC 9. AARS Ada]id
05 SelRem PIC XX. Hla
05 FIL PIC X(7).
03 FIL PIC X(49).
01 OF-Rec. (5% W9 Record)
03 Farm-Key PIC 9(18). Key Record
03 F-Code PIC XX. g A
03 F-Name PIC X(20). =34
03 F-Zip PIC X(7). SHAE
03 F-Address PIC X(40). Fa
03 F-Tel PIC X(13). ¥k hed
03 FIL PIC X(150).
01 OG-Rec.{AlIT™ WY Record)
03 Flock-Key PIC 9(18). Key Record
03 G-Kind.
05 G-Kind-1 PIC X(3). Ag-1
05 G-Kind-2 PIC X(3). AE-2
05 G-Sex PIC XX. As g
05 G-Country PIC X(3). LA
05 FIL PIC X(9).
03 G-IpChu.
05 G-YY PIC 9(6). d3d
05 G-MM PIC 9(6). 4+
05 G-DD PIC 9(6). 43
05 G-Su PIC 9(5). dF5
05 FIL PIC X(7).
03 G-Family.
05 G-Sire PIC 9(3). R7HAIS
05 G-Dam PIC 9(3). oA
05 G-Prog PIC 9(5). NA
05 FIL PIC X(9).
03 FIL PIC X(162).

Figure 1. File description of source file. .
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Breeding Farm
Flock Creation
_ Data Management
— Option )
| Flock Data File Basic Statistics
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Family Size
Option
Selected Progeny
Check Breeding Data File
Selection Correlation
Indexes Estimate

Heritability
Estimates

Figure 2. SPPB system flow-chart.
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Figure 3. SPPB process flow-chart.
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B SPPB/Statistidal Package for Poultry breeding ®
SHIN GU COLLEGE/1994

(1) Flock Creation (6) Heritability(Regression)
(2) Flock Data Management (7} Correlation

(3] File Creation (8) Selection

(4) Basic Statistics {9} Miscellaneous

[5) Heritability(Sib Correlation) (@ Quit

Choose the Job Number :

Figure 4. Main display.
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Figure 5. Flock creation display.

Flock Data Management/SPPB
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Figure 6. Flock data management display.
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|__TOTAL DATA | ]
Total Progeny : 415
VAR NO MEAN SD CV(%) Min Max Range Skewness Kurtosis
BW1 415 1856.72 179.98 9.7 950.0 3000.0 2050.0 3.23 25.49
BW2 415 2059.66 110.92 5.4 1790.0 2350.0 560.0 0.29 4.06
BW3 415 2501.47 127.41 5.1 2200.0 2900.0 700.0 0.89 5.16
EW1 415 56.87 1.39 2.4 54.5 59.9 5.4 0.30 2.27
EW2 415 59.13 1.14 1.9 57.4 62.1 4.7 0.42 2.70
EWS3 415 61.39 1.30 2.1 59.0 63.7 4.7 -0.07 1.72
EW4 415 63.59 1.20 1.9 61.0 65.5 4.5 -0.31 2.05
SM 415 136.00 14.74 10.8 109.0 167.0 58.0 0.08 2.37
EN300 415 136.00 14.74 10.8 109.0 167.0 58.0 0.08 2.37
EN400 415 195.35 17.55 9.0 156.0 230.0 74.0 -0.32 2.58
EN500 415 246.21 156.29 6.2 210.0 275.0 65.0 -0.04 2.80
To continue (Press any key) To print (Press (F2} key)

Figure 7. Basic statistics for total data.

[ INSIDE ONE SIGMA |
Total Progeny : 415

VAR NO MEAN SD CV(%) Min Max Range Skewness Kurtosis
BW1 373 1863.73 84.13 4.5 1750.0 2020.0 270.0 0.29 1.87

BW2 328 2049.33 49.78 2.4 1950.0 2150.0 200.0 -0.04 2.01
BW3 326 2485.67 59.63 2.4 2390.0 2600.0 210.0 0.07 1.81

EW1 298 56.73 0.89 1.6 55.6 58.1 2.5 0.16 1.50
EW2 288 59.16 0.71 1.2 58.0 60.2 2.2 -0.26 1.76
EW3 222 61.47 0.78 1.3 60.1 62.5 2.4 -0.32 1.87

EW4 226 63.62 0.64 1.0 62.4 64.7 2.3 -0.02 1.80

SM 262 137.98 7.78 5.6 128.0 150.0 22.0 0.23 1.63
EN300 262 137.98 7.78 5.6 128.0 150.0 22.0 0.23 1.63
EN400 288 198.33 10.03 5.1 178.0 211.0 33.0 -0.52 2.22
EN500 281 244 .22 6.23 2.6 233.0 258.0 25.0 0.46 2.65
To continue (Press any key) To print (Press (F2} key)

Figure 8. Basic statistics for data within 1SD.
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[INSIDE TWO SIGMAS)]
Total Progeny @ 415

VAR NO MEAN SD CV(%) Min Max Range Skewness Kurtosis

BW1 408 1842.13 107.23 5.8 1590.0 202.0 430.0 -.040 2.84

BW?2 376 2050.98 79.00 3.9 1850.0 . 2250.0 400.0 0.02 3.84

BW3 378 2486.27 80.12 3.2 2310.0 2650.0 340.0 0.05 2.56

EW1 402 56.77 1.30 2.3 54.5 59.5 5.0 0.19 2.14

EW2 402 59.03 1.02 1.7 57.4 61.0 3.6 0.09 1.98

EW3 415 61.39 1.30 2.1 59.0 63.7 4.7 -0.07 1.72

EW4 402 63.67 1.12 1.8 61.5 65.5 4.0 -0.21 1.86

SM 402 135.00 13.87 10.3 109.0 165.0 56.0 -0.05 2.27
EN300 402 135.00 13.87 10.3 109.0 165.0 56.0 -0.05 2.27
EN400 389 197.88 15.04 7.6 169.0 230.0 61.0 -0.09 2.29
EN500 402 247.38 14.06 57 221.0 275.0 54.0 0.25 2.51
To continue (Press any key) To print (Press (F2} key)

Figure 9. Basic statistics for data within 2SD.

| FAMILY DATA
Total Progeny @ 415
VAR NO MEAN SD CV(%) Min Max Range Skewness Kurtosis
BW1 219 1830.46 92.90 5.1 1600.0 1990.0 390.0 -0.23 2.84
BW2 219 2046.16 73.34 3.6 1850.0 2200.0 350.0 -0.42 3.62
BW3 219 2492.37 80.70 3.2 2360.0 2650.0 290.0 0.32 2.04
EW1 219 56.87 1.13 2.0 54.9 59.1 4.2 0.14 1.91
EW2 219 59.02 0.98 1.7 57.4 61.0 3.6 0.06 1.98
EW3 219 61.26 1.20 2.0 59.0 63.1 4.1 -0.10 1.77
EW4 219 63.65 1.09 1.7 61.5 65.2 3.7 -0.17 1.87
SM 219 134.03 12.10 9.0 109.0 163.0 44.0 -0.21 2.26
EN300 219 134.03 12.10 9.0 109.0 153.0 44.0 -0.21 2.26
EN400 219 194.87 13.96 7.2 169.0 220.0 51.0 -0.14 1.92
EN500 219 246.21 12.60 5.1 221.0 275.0 54.0 0.44 3.18
Family Size Option Sires Dams Progeny
Progeny/Dam = 3 - Total Data 16 77 415
Dams/Sire = 4 Family Data 10 52 219
Percentage(%) 62.5 67.5 52.8
To continue (Press any key) To print (Press (F2} key)

Figure 10. Basic statistics for family data.
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1
[ ESTIMATION OF HERITABILITY ]

Which Variable do you want to analyze?

a. BW1 d. EW1 h. SM | EN300 OPTION INPUT
b. BW2 e. EW2 i. EN40O )
c. BW3 f. EW3 k. EN500 Progeny/Dam 1

0. EW4 9.QUIT Dam/Sire o1

Enter the Character You Choosed : d
Selected Result

Total Sires : b Selected Sire 15 (100.0%)
Total Dams 15 Selected Dam : 156 (100.0%)
Total Progeny 1415 Selected Progeny : 415 (100.0%)

Print this Screen?(y/n)

Figure 11. Input display for heritability estimation.

ANOVA TABLE(EW1) Progeny/Dam : 1
Source DF Sum of Squares Mean Squares
Sires 4 63,208.311 15,802.077
Dams/Sires 10 88,112.888 8,811.288
K1 = 3.00
K2 = 3.00
K3 9.00
Sire Component (_s_square) = 776.754
Dam Component (_d__sqguare) = 1,095.629
Sire+Dam Component (_s+d_square) = 5,524.400
Estimation of Heritabilities
Sire Component h_square = 420 £ .689
Dam Component h_square = 692 £ 694
Sire Component h_square = 506 £ .370

Figure 12. Heritability estimates display.

£5h= Hhgol 7P AFEst Erhn gEiA AR

o 2Rubgel 2oz Qe B4 wESY W 7) A2l FH(Correlation)
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don, 1953 : Bohren %, 1961 : Becker, Aze] thERL(pleiotropism)® wAA A
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Progeny/Dam : 1
Components Of Variance And Covariance Dams/Sire |
Source BW1 BW1xBW2 BW2
(square) (covariance) (square)
Sires 3,360.864 3,240.432 3,193.086
Dams/Sires 6,371.111 4,692.962 3,205.185
Progeny/Dams 3,077.777 3.110.000 5,737.777
Genetic Correlations
_G_s = 0.989
_G_d = 1.016
r_G_s+e = 0.992
Enviromental Correlations
_E_s = -2.192
_E_d = -2.383
r__E_s+e = -2.253
Phenotypic Correlation
r_P = 0.877
Print this screen?(y/n)
Do you want another analysis?(y/n)

Figure 13. Correlation coefficients estimates display.

SELECTION INDEXES

This program is designed for estimation of selection
index in various methods.

Index Numbers are as follows :

: Normal Selection Index

. Realized selection Index

. Restricted selection Index
. Desired selection Index

: To end this Program

OB wWN -

Please Enter Your Job Number :

Figure 14. Choice of the wanted selection index.
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(Falconer, 1981). £ Al2"dME 8 & 5 & 309
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A% D FAIVAF(FRL-ZRL, REN-3E
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Normal Selection Index
{Your Input Data)
(P-Matrix)
FE EMA (G-Matrix)
0.0625 -0.4810 FE EMA
-0.4810 9.0000 0.0313 -0.1125
-0.1125 4.0500
{A-Matrix)
FE EMA
-50.0000 12.0000
continue? (Y/N)

Figure 15. Input data in normal selection index.

Normal Selection Index

(ESTIMATION)
(1) B-Vector
FE EMA
-0.3934 6.0040
(2) Genetic Change / One SD of Index

FE EMA

-0.0380 1.3477
(3) Variance of the Index : 326.7113
(4) Variance of the Aggregate G-Value : 796.3250
() Accruacy of the Selection : 0.6405

Print Screen? [F2]

Figure 16. Estimates display in normal selection index.

gl 240 s the M 24 3

8) MEUX|s0| £H(Selection) e uddled Tzads AA - s A
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AL AAFHE Ao] ooz HeH Mux @ Realized Selection Index @ FAE=RZ &
FE e A" Ao o FH6F AFFE ZEgo] Atz H|Fo s Afo] o]Fo3
FAske o B ol2lgcl AZtH(Nordskog 5. el Al o) HAAFE FPshe FHUA
1974). B AzdoAs ARAT ®ak ol)a} A 8 (selection index introspect) 24 Magee

J& A TAME Mlx)s} Ml o5 A= (1965), Allaire®t Henderson(1966), Berger
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9} Harvey(1975), Yamada(1977), Lin(1978),
Yamada$} Naito(1982) 59] HH & o] &3l
. ‘

@ Restricted Selection Index : 54 A A
& /M F AEX|=E 3 (Cunningham 5,
1970)

@ Desired Selection Index : X2 sh= &
AR Mg sty Adshe A$ JdH Az

S8 Fgeted nsA ¥ YYIME 424
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