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Results and Discussion

I. Traits of body weight
I.1. Nature of growth

Least square means and standard errors of body weight, absolute gain,
relative gain and accumulative increase in body weight at different ages
for males, females and adjusted sex in purebred white Pekin ducks for the
first, second and the third generations are presented in tables 3,4.5,6.7 and
8 and figures 1,2,3,4.5 and 6.

The average body weight of adjusted sex over the three generations
for 1-day. 8. 14 and 24 weeks of age were about 35.0, 590.0, 1200.0 and
1400.0 grams, respectively.

From the tabulated results, it seems that the nature of growth of this
flock could be classified into three stages. The first stage was characterized
by rapid growth during the period from one-day old up to the age of eight
weeks. During this period there was an increased gain in body weight by

about 100.0 grams during the period of 1-day old to 2 weeks of age and

about 180 grams during the period of 6-8 weeks of age. Meanwhile, the

relative gain was extramely high during the period of 1-day to 2 weeks of
age (about 112 %) which gradually decreased till it reached about 36 %
during the period of 6-8 weeks of age. Also, body weight at 8 weeks of age
was about 17 times that of one day old.




e

| SYQAA = SYM ¢
© AuaBosd Jo JoqWnu = ‘ON

6¥ 21 F 28121 061 6F' ¥l ¥ I¥PLIT PII 9Z0Z F¥¥P821 9L 'sSIAY?
90 24 6'1 | A4 I't- 2r1-
0ZET FO1121 8€2 S¥I FLICIT 2r 0CTZF 98621 9  'syAZl
Co- ¥9- ¥i- 6Le 0z 8€2
CLZI F¥L121 692 YZCIF96L11 091 SUIZ F92L21 601 'S3A(Z
05 0e6S 19 00L ¢ TOo¥ _
ISET F¥8CIT 062 1041 #96011 SLI 0912 F2°2¢21 SIT 's3Ag]
26 ¥lol 901 [ W44 | T AVA
LO¥T F0°LSOT 862 1ZL1 ¥CL66  SLI : FCOEZFOCPTT 021 'SqA9]
L8 %/8% Té 6'98 Cs 0¢t6
1991 ¥Z26% L0f L161 F9016 18I LO'SZ F 02801 921 'SyAp]
€2z LSe6l 602 ceLl £€ye 0822
0CI FCELL  L0E €L ¥¥'8¢L 181 SLSZFO¥PZS 921 SAAL
60f 8902 ¥y oc 9'6rl 91¢ 0¢<ee A
9¢' 1T ¥.99C 60t 19€1 F8¢PS 181 : 9Z6l F 0665 821 'SAAQI
0ce ¥091 1% 47 | 4391 61t $¥91
¥CSFE 0P  0IC CTolI F¥8¥e 821 SLYLFZPEY 821 'SYag
otr 26Cr1 0'st 8221 008 S€tLl
€9CFTI92 21¢ IT.¥9182 $8rl 61’6 ¥¥092 SZI 349
1’1 £901 02 6401 66 0¥01
tCEFECPT  81E IF FLCET 061 SCCFPOLT 821 SYAY
9'9¢ ¢'89 L8S 0.9 08¢ £0
9LT F498 L #4% L2 F8LS o961 08'C ¥ 198 621 wuSYAT
tel ToF 88 0'6¥ 008 Z6F
SI0F¥LE €L - LZOFLLE 202 6£0 ¥6'9E 1€1  4sQ-1
%9d 'OV 198tea Apoq ‘ON %94 '9V 193ea Lpoq ‘oN %08 'OV 198ea 4poq '.ON
SoTeWay + SOTEW soTeway saTeN a8y

‘uoneJauad g0 (%9O¥) % uresd

aATIR[aJ PUR ("O'V) sweJB ur uted ainjosqe ‘sweJs ur 1yslem Apoq Jo ('H'S¥) sUBSW aJenbg ised] : € AqeL




0067 ¥ 0'89ST 19 01'CZ ¥ 9°L8¥FT 6F 06'¢L ¥ Z26C9T 227 'SYAp?
8gE 18 ] 1'Iet o 67
09T ¥ 6'60ST <L 8102 F$'99¢T 8k PICZ F L9691 L2 '$YAZ2
0¢ 9 'y | 2149 L0 g1l
POl FECOFRT €01 COST FI'TIET ¥4 1942 FC¥POT 62 'SAA(QZ
€9 T'e68 LS ZEL ce 0'ss 4
19CI #2981 TIT L6'91 F6'LE21 08 POIE F L9CCT 1€ 'STAg]
82l 1691 4 1€ 6¥l 0912
LI FITIZT T1€1 P91l ¥ 8¥LIT 6 CHo¥ FOOPLT 9t 'STA9]
€6 7401 el 1% 4 L8 6111
L99T F6'L0TT 6%l LI FOOMOT €01 TUTP F9°8221 9€ 'SAAY]
L9 ¥0LT ¥sl CCLY ¥C1 6991
COLTFCLLe  ICT IF81 F0€98 Sl 0Z¥r ¥ L7001 9€ 'SYAZ]
182 6622 682  £81Z ¥9Z ¥ore
CLYT FOL0L 661 POET F L9 €21 SHI¥ FEL08 9 'SAAQ]
€LZ 8891 LEE C981 FeZ 0691
29CI F8¥EC ¥ FI21¥209% 8¢l 6£'8E FE'VEY 9t 'sYag
00 ¥becl 8¢CE 6'2¢1 91¢  ¥¥il
0001 ¥¥'S6E 061 6901 F€'L2¢  ¥CI €86ZF6EIF 9E 'SAM9
S S 4 4 PR 1°€01 g6F 0S8I ,
¢cCoFoere  Col C09F2¥%22 oSl CEOT F6'8LZ 9¢ 'SIAY
029 8.L11 8'6s Z¢or1 Cl9  S0FI
9L FZTILT 002 STEFO121  ¥9I 006 F18ET 9t 'syAg
CLIT T'L6 02T 698 LT121 S¥01
220 Iy 6fZ EZOFIPE €02 6COFIEE  9¢ "48q-I
%9d 'OV 14drea Apoq oN %94 9V 1981ea Apoq oN %0d 9V 1gdea dpoq ‘oN
sojewa + SajelN sa[eway] saje]N o8y

" uoneJauad " ¢4 J0J (%'9Y) % utes
aANE[3J pue ('0'Y) swess Ul ured ainjosqe ‘swess ul 1YBiam Apoq Jo ('g'S¥) sUeaW aJenbg 1589 : P SqEl




8002 F06IST 6L 16'0€ F6'12C1 L2 PLOZFELICT 28 'SAAZL
L Ty A o 6'Ce- ¢  96¥-
PCOE FT'O9CT 26 61’9, F8L¥CT €€ 0922 F6'99C1 65 'SAA0C
0z ¥it 12 1ee 0z Ti¢
L9SZ F L'8eST 801 LTE€9 FLCIST 8¢ £Z0Z F8CECT 0L 'sA8]
€T Tyt £l €02 {4 S 4 ¢~
16'CZ F CP6PT €11 88°ES FFHCOFT TP 18LT ¥ LPIST 2L 'S3A9T
90- 98- £1 981 20~ T¢-
FLSEFTEOST ¥IT L6'06 F6'SLYI I¥ €TETFQLICT €L 'SAAF]
1St 112 L6 zLel I'81  ¢<e2se
88'LI ¥ 0Z621 FII 6$'9Z F96EET T ETEZ FEC9ZT €L 'SIAL]
891 ¥00¢ 02 8052 9¥l Tl
€L6T FII601 ¥I1T T8¢ ¥8'8801 I¥ LO2Z FT'E60T €L 'syAQY
€Lz T¥92 ‘ cLl €092 Liz €992
COLIF¥LZ8 911 292 ¥C'8Z8  ¢tF €26l ¥8928 €L 'SYag
CCE  €6ke 29¢  8¢ST TCE 992
€SLTFI'8LL 8IT ICETFLPLS SF L6STFZ08C €L '$3a9
69C 7952 8¥C T2 _ €8S 0292
IC8F612¢ 221 ILETFCL2E  6F 0601 F2'81E €L 'SXAY
i 2 CO D 1 ! 6'1¢ 6'¥¢l T'IS 9621
CO¥ ¥e061 921 WoFoeel €€ LTSTFOSST €L 'SIag
9'8E1 8<CI T6el  0'8<1 €8¢l T¥C1
FI0FCFE 181 LTOF9¥E 801 ISTFp¥E €L 4vQ-1
%'9¥ 'OV 148ea 4poq ON %0d 'OV 1ydea Lpog ‘ON %94 9V 14Iea Apog oN
sajema] + Sae| sojewa] saleN a8y

* gonjeJsua8 €5 JoJ (%'0y) % ures

aANE[aJ pue (‘O'V) swWeJ3 ur utes ainjosqe ‘swetd ur 1yBiaa Apoq jo ('g'S¥) sueaw aienbg ises] - € Ijqe]l




9001 1001 501 €SI L8T1 SL8) 0512 Q662  999% OL0L SOOI  ZL52C 4N
6101 S66'0 g0l LLI'L 68Z1 0651 6SIZ  #SOT Q6P  6L9L  ZHSEI  ERIIE d _
5060 6001 Z¥0'1 Tzl - 12Z1 6561 PYIZT  QS6T  ZE6F  ZIZ®  QI6R1  QOOHE L] SIAPZ
S660.  SPO1 9kl 6¥Z1 9951 LEI1T 196 Q9€9%  £20L  000%F  ORCZE W
6o BEO'l §SI't €9Z1 09§t 81IZ 9662 €O¥P CHFL  SUZTI  6¥SOE d
Zozl £501 YEI'L 871 G 8912 1662  406% COE®  ZEOSI  2Z61¢E H NZZ
1501 TSIT 951 wSH BPIT Q66T  €99F% UL LOWI 1862 N
£90'1 eVl S6ZT1 Q651 691  690C 60S¥ SL9Z  909€I  6RZIE d
££0'1 T OIZ1  S¥6') SZIZ 16T 000% OCI9  EOL¥I  C6¥¥C b, HOT
9601 G611 Q6F) o' 1897  4C¥%  COWL  OOFEl  €L60€  4¢W
ZIT1L 6121 £0St O¥OT  LBOT  Z¥ZY  SITL  G6LZI  ZLWEZ 4
LLOT  ZiUL 96¥1 8507 668  yeLy  ZO@L  LICWD  LOWEE H AR |
1801 291 S9R'1  Z09T Q0P G209  0ZTTI  ZOZRZ SN
S60'1 1SE71 PEE'L  SEST €19 06¥9 SOSII 6592 d
980’1 06¢" | Z16'1 LE9T _ L6CY 12€4 Q6Z¢1 o£Q' It ‘W g1
£5Z1 01T  S@EZ  ZILE 1929  10Z10 #1662 &K
££Z'1 SL9'7  69CT 19T SZ6S  £0SO1  SIHZ 4
LT 9541 €Z¥YZ  O¥OY  9ZL9  QIZZI  60SEZ N SAAp |
SOE'T  ¥06'1  Z66T 166  Z¥6Q 29207 &M
9se] 126'1 €292  s09%  LISO 99561 L
9LElL  96Q@1  ¥9I't 69T  0L56 18622 W BIMZ |
S6€'1T  OL1ZT  199F 1669 ZSISI  a
SI¥1 60T 9ESE 2LTY eyl 4
08€1  00£Z  OPHE  LE69 £LZ91 W sS40 |
956’1 S29T  L69% ¥9001 K
59%'1 1052 Y 95101 d
L9971  QLLZT  £¥06 L9411 W NG
L4891  0Qz0t 196G M
ZoLt  Liof 6£69 d
S99l ¥20¢ 2504 al b )
062’1 601 N
€441 LLOY 3
91e1 [t 14 ] W SIAP
gIeT JeN
002 4
EEEZ H SRAY
SIAZZ SIA0Z Mgl SRAG [ SIMAp | SIMZ | s3I0 | SAMg g St SANZ Log-1 05 oby

uvofiesaues ' 4 J0] so[vway + SA[R PUB SITEWA ‘SN JO 5IYB[OA APOq U] $AWT) 9SRIIOU} AJIRAINIIY © § IGBL




Ze6T

ge0'1 0Lo'1 6E11 6zl ozZ¥'1 0091 6Z22 996t 9629 156'11 206Gy IR
6001 oLl zZoT'1 9921 otH'1 ozL'1 0ot2 €Lzt CHay $E99  ¥6ZTI GZOEY 4
ZOO'1 600 | 990’1 9Lzt 0SE'1 951 650T 6652 LLSE 6¥5S  ¥102! 19€°6% N PANPZ
0E0' ! L60°1 L¥Z1 09t°1 L9l 9b1'T £28T 619¢ $909  QOS'1! 6LT ¥ o
Z¥0o'1 o1l cor1 it | 0es't gcre 696 SLIY €609  €6Z'11 £LOOY 4
L00') »901 9tT | oFE | £L5l ZS0Z G662 0LSE 6E6S  £66'11 6T b¥ ‘K SMZZ
G901 0121 281 061 £002 ovLZ 90LT €eeS 99111 1L6ZY 4N
6G0°1 9111 09Z'1 916’1 120 6¥0Z 900 gyes  9tgol 65¥'Ot d
1501 L2z 6EE1 Z95'1 L8072 LSz SHE 960G Q0611 £v6'Q¥ N nMOZ
9ET1 Lyl (TR 966'1 eLsT 19%€ L25S L8y 01 gscor N
$50'1 0611 €51 161 0692 2Lt 128G 1£Z01 0ot 3 _
191°1 L9Z 1 6L% 1 gZ6'1 6£¥Z GSEE 19SS 14Z11 $Z0'GF ‘N NMQ1
L60'1 L6z 1ZL1 69z £90¢ »o0'd 1£26 9166C N
YAN! ese'l L1811 £C5Z 60SE o¥ZS 60L6 Z5¥¥E 4
160t £L21 0991 001Z 0602 900%  QOL6 95U 6L N Mg |
£ei'l 6951 ¥90Z Z6LT E¥Yy  FIF0 r AR AN AN
£oz | 609'1 1922 6LIE P9 6680 cisoe d
L9T'1 49| SZ6'1 8¥oZ motf 9600 S99t N it
LZ€1 okl 1982 ox.n 14 1Y GLELT IN
| 08g'l £¥9z gsot  6FIL L9EST 4
¥0£'1 6b 1 69ZZ LLE  £Z9L 0L 1€ ‘N SAMZ |
9Iet 6LL'1 9ZeZ  £9€¢ ££90Z N
SO¥ [ 9.6'1 1 r A < Y 2. G959l i
$9Z | %L1 C68Z  ObOS LYOPE ‘N O 1
£SE'l o_._a 9LOY £0961 AN
Q0¥ 1 €507 €09t 96+ C1 d
9L ! 68Tz  ZZ9b LBEQ ‘W sAMQ
oSt ¥10¢ G651 e
09% 1 CoLT 9666 4
£99'1 66EE L0G€1 H 5349
e6Q'1 Zot'L, N
a1 GLS9 d
0z02 108€ ‘N Sty
oot 4+
e¥st 4
clly N SYMZ
SYMZT SIMDZ  SIMBT SAMGL  SYMP] SIMZ | SIM0 1 SIMG AMg SYMp SIAZ Aug-1 x93 o8y
gornesaved €] J0] seTewo ] + SA[BI pUL SITeWa] ‘Safe Jo S1IYBToA Apoq TY SWT) 3SLAIDUL 2ATIRINWNANIY | [ OIqE]L




¥i6'0) ¥66'0 9101 TIOT  9LY'T 26’1 9¢s'1 829C olLy 286'L 620'%¥ I
£960 ¥00'1 10’1 1€0'1 9Ly g6¢'1 LE0'1 9¥9Z L¥O¥ Z06'L 066'TH 4
8960 2060 2001 000't 6611 get'l GEQ'l $197 Tk 4 Sy0Q QOI'by ‘W TANZZ
1201 YOl gco'! oozl 6Z¥'1 9Rg'| 6592 Lyay 2619 o0zZZTSy N
120'1 Seo't 201 SS1l Zzv'l 9981 £697 9ZLP 920 YL ¥Y d
azo'l ¥$0'1 Z£0't ezl £EV 1 S6Q1 1042 ¥Z6'¥ 0ce 6¥5'CH W FANOZ
£20'1 LI01 el oov' ! a¥e'| ¥WoZ &bl ££09 01E%% 4N ‘
¥iO'L 9zZ0't i€l Z6¢'t 629 LE9T 0Z9¥ (17178 900tH d
¥10'1 Z10'l 121 Go¥'1 g9se'1 L¥92 L20% i@ 1947044 ‘N A1
660 2811 69L'1 9081 cecT (%725 4 €S0 g1ty N
101 CIR N £L81 cog1 2002 i ¥oL2 0ZZCh 4
000'1 961°1 9g¢'| 2891 - 1192 09L'P 1£09Q ZESb¥ K Mg |
£91'1 LLET 2191 0097 699% Q05'L g9Sch N
zZon'1 g5E'1 ZoL1 0.82 0I1S¥ 99 209'Z¥ d
00Z'1 60€'1 98g'l 919 OLLY 2+0'Q ZZ1'vh ‘N L d)
1l Z95'1 ceze $10% 06L'9 6h¥LE IR
(1Al FAT-1 1€ 060y G569 or2ot d
g51'l 0£s'l 1912 9L6'C 6029 ZRLOE ‘N SINZ |
SIET 00| 16€°C 9LLS 1¥9'IC SN
FIET G601 czZet £59§ e9% It 4
zze'l 891 SEVE 96L°C WULIE ‘W $3A01
1£%1 0L8T -1 4 £96€2 4N
vl 0£52Z ZoC# CHHTT d
_SZy1 8652 ¥oC'» CEOHT N DA
Q6L'1 ecot 9591 4N
G211 062 01991 d
£29'1 90t 95091 ‘R MG
691 0Ee6 I+
0oLl G9¥6 |
4891 0626 N AP
915G |
995'S d
£0¥S W SYMZ
SEMOZ SAAQ | SAMG [ SYinp | SIMZ | S0 SAMg SIMg SiMp SRAZ Aeq -] o5 ik

uoieJauas ‘£ 4 Joj S3RWa] + SA[EW PUE SI[RWA] ‘SA[BW Jo 51yBlaa Apoq UF SawT) IseaIU] o»:u_..asooa‘ g ojqul




Figure 1 : Body weight at different ages for Males ,
Males + Females and Females of F1.
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Figure 2 : Relative gain at different ages for Males,

Males + Females and Females of F1.
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Figure 3 : Body weight at different ages for Males ,
Mates + Females and Females of F2.
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Figure 4 : Relative gain at different ages for Males ,
Males + Females and Females of F2,
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Figure 5 : Body weight at different ages for Males ,
Males + Females and Females of F3.
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Figure 6 : Relative gain at different ages for mMales ,
Males + Females and Females of F3.
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The second stage of growth was during the period from 8 to 14 weeks
of age which was characterized by nearly equal absolute gain ( about 200
grams.) in body weight during each period of 8-10, 10-12 and 12-14
weeks of age. The respective relative gains during these periods were
29.3%. 25.3 % and 18.1 %. Meanwhile, the accumulative increase in body
weight at 10 weeks of age was about 22 times that of one day old and 1.3
times that of 8 weeks of age. Also, body weight at 14 weeks of age was
about 34 times that of one day old and about 2 times that of 8 weeks of

age.

The third stage, was during the period from 16-24 weeks of age which
was characterized by a graduate decrease in absolute gain which amounted
to about 100.0 grams during the period of 14-16 weeks of age and
decreased till it reached a bout 33.0 grams during the period of 22-24
weeks of age. The refative gain was consequently decreased gradually from
9 % during the period 14-16 weeks of age to about 2 % during the period
22-24 weks of age. Thus, body weight at 16 weeks of age was about 36
times that of one-day old and about 1.1 times that of 14 weeks of age. Also,
body weight at 24 weeks of age was about 39 times that of one-day old
and 1.3 times that of 14 weeks of age.

From these results, it could be concluded that relative gain in body
weight was gradually increased from I-day till ducklings reached B8
weeks of age after which this gain was gradualty decreased. Thus, it could
be stated that ducklings reach the market weight during the period 6-8
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weeks of age. In other words, duckling producers should market their
flocks when reached the maximum gain ( at § . weeks of age.) otherwise
they will lose if they kept their [locks after this age. Also, it could be stated
that adult weight was reached at 24 weeks, of age at which duckings

reached sexual maturity.

Results obtained by Horton (1928), Titus (1928). Hamlyn et al., (1934),
Heuser er a/. (1951), Wessels and Wiibraham (1962), Mahelka (1964),
Sochocka and wezyk(19712Pland Otver ef a/. (1977) showed that the
fastest growth rate of white Pekin ducklings occured during the first 8
weeks of age and concluded that fattening should be finished at 60-65
days of age. Nearfy similar resuits were aiso obtained by kamar et al,
(1969) who stated that absolute gain in body weight for purebred white
Pekin reached its maximum during the period from 4 to 8 weeks of age.
The relative gain were about 106 % and 40 % for the periods 0-2 and 6-8
weeks of age, respectively. Also, similar conclusion was derived by kiss
(1969) and Bagot and karunajeewa (1978) who stated that growth in white
pekin was most intensive during the first stage of development and
declined during the second stage during which feather formation was
taking place and was poorest in the third stage of growth.

1.2 Sex differences

Results persenied in tables 9 ,10 and 11 showed that males were
heavier in their body weight than females at all ages except one-day old
body weight ( about 35.5 grams). The analysis of variance and the t-test

[P —




Table 9: Analysis of variance for sex and generation effects on body weight at

different ages.
Sex Effect Generations Effect Ecror
Aee df. MS. df. MS. df. MS.
1- day 1 052 2 932.13** 749 2569998
2-weeks 1 1989600** 2 49453300° 647 144997
4-Weeks 1 £9201.00** 2 1305637.00** 631 568587
6-Weeks 1 617483.00** 2 4303783.00** 616 15015.15
8-Weeks 1 2075857.62%*% 2 7566701.34** 59 2424088
10-Weeks 1 2658177.75** 2 11508329.73** 578 35082.83
12-Weeks 1 276833463** 2 11175928.65** 658  53351.08
14-Weeks 1 552343 .64** 2 11879734.12** 5% 7735553
16-Weeks 1 4125586.17** 2 8498527 94** 538 5068435
18-Weeks 1  4033795.08** 2 5595702.33** 509 4822594
20-Weeks 1  2689971.74** 2 4427906 59** 460 47028 08
22-Weeks 1 2016478 45** 2 3828663.28** 388 2787108
24-Weeks 1 783726.62%* 1 5067633.98** 247 27095 45

*  Significant P< 05.

*+ Highly significantP < 001.

\ Note : the three generations were un adjusted for sex effect )
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Table 11: Absolute, Relative and Accumulative* gains in Males and Females at
different ages (over oll generations) .

Males Females.
Age
Absolute Relative Accumulative Absolute Relative Accumulative
gain. gain%  gain(Times) gain gain%  gain ( Times)
1-dy-2 weeks. 89.7 1114 351 78.3 104.7 3.20
2- 4 weeks. 99.5 56.8 6.30 894 56.4 5.71
4- 6weeks. 1649 53.7 1092 1215 460 9.12
6- 8 weeks. 196 4 40.3 16 42 1390 353 13.03
8- 10weeks. 1967 28.7 2193 1815 327 18.13
10-12weeks. 213.3 240 27.90 209.4 279 2401
12- 14weeks. 2283 206 3430 1685 180 28.74
14- 16weeks. 684 54 36.21 929 87 31.35
16- 18weeks. 846 6.3 3858 812 70 3363
18- 20weeks. 382 27 3965 64.2 52 35.44
20- 22weeks. 32 02 39.74 163 -1.3 34.98

* Accumulative gain times one- day body weight.




showed that sex had a significant effect on body weight; the differences
between sexes, at all studied ages were, therefore, significant . At eight
weeks of age. males and females averaged about 586 and 464 with a

difference equal to 122 grams . At 14 weeks of age males and females

reached average body weight about 1224 and 1023 with a difference equ!'

to 201 grams . At 22 weeks of age, however, males weighed about 1419
grams while females weighed about 1245 grams, with a difference equal to

about 174 grams.

These results, indicated that males gained absolutely more than
females during the first 14 weeks of age after which females gained
sliightly more than males. The absolute gain in body weight for males and
females during the period of 1- day to 2 weeks of age was about 30 and 78
grams with 111.4 % and 104.7 % relative gain; respectively. The respective
values during the period of 6-8 weeks of age were 196 grams ( 40.3 %) for
males and 140 grams { 35.3 %) for females. Also, the respective values
during the period of 12-14 weeks of age were about 228 grams ( 206 %)
for males and 169 grams ( 18.0 %) for females. The accumulative increase
in body weight in males and females at 2.8 and 14 Weeks of age were 3.5
VS. 3.2, 164 VS. 13.0 and 343 V.S. 28.7 times that of one day old;
respectively. Thus, males gained relatively more than females by about 2 %
and accumulatively by about 3 times that of one day old over all ages up to

14 weeks of age.
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Results abtained by Ash and mothers (1964), Rudolph and Fritsche (1965),
Sockocka and wezyk(19712P)Luhman and Vogt (1975). Singh e &/ (1976).
Bochno ef 2/. ( 1978), Kontecka ( 1979), Znaniecka and Bobrowska (1979)
and Einarsson (1982) Showed that males of white pekin breed were sightly
heavier than females and exihibeted no sex differences in growth between
sexes during the first 6 or 8 weeks of age. Moreover, length of fattening
period and sex did not significantly affected carcass yield.

1.3 Generations effects

Results presented in t_ables 9.10 and 12 showeed that the difference in

body weight between progeny of F;, F, and F, generations were
statisticaily highly significant at all ages. The F{ progeny were heavier at
one day old (37.4 grams.) than the F, (34. 1 grams) and the F, (34.5 grams)
progeny. After this age; The F, progeny had the lowest while the F,
progeny had the heaviest body weight at all ages, the F, progeny were,

however inbetween. The average body weight of F, F, and F, progeny at

8 weeks of age was about 405, 500 and 830 grams, respectively. While at
14 weeks of age, the respective average body weight was about 970, 1090

and 1500 grams. At 22 weeks of age the F{, F, and the F; progeny reached
1210, 1470 and 1520 grams, respectively. From these results, it was found
that the F3 progeny gained absolutely more than the F, and F, progeny

during the periods 1- day to 2 weeks, 6-8 weeks and 12-14 weeks of age.
The respective absolute gains were about 156, 250 and 211 grams. The
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2207.0 VS. 2083.2 grams; respectively. He concluded that average body

weight of parents and offsprings had similar trend with the advance in age.

II. Estimated parameters

I1.1. Lest square analysis of variance
Results given in table 13, 14 and 15 illustrate the least square analysis

of variance of body weight at different ages for males, females and maijes +

females of F, , F, and F, generation. The results indicated that there were

no significant differences between sires and between group of dams for
body weight of males, females and males + females at most ages within
each generation. This means that the sires and the dams were, more or
less, genetically homozygous and therefore, inhereted their progeny almost

similar genetic make up for body weight within each generation. In

general, the sire X group of dams interactions were not statistically

significant in all ages within each sex and each generation without fail.
This means that the non- additive genetic component was not of
significant effect on bodyweight in all ages within each sex and each

generation.
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11.2. Components of variances

The components of variances were estimated by the application of
factorial design with un equal number of subclasses. The genetic
interpretion of these components can be derived from the following table

in term of genetic variance.

Components. 62,' ﬁzd 6213. 62ad 62dd 6231 ﬁzm 62e

Sire. 1/4 0 1716 0 0 1/2 0 0
Dam. 1/4 0 1/16 0 0 0 1 0
Sirex Dam. 0 1/4 1/8 178 1/16 0 0 0
Within full sibs. 1/2 3/4 3/4 7/8  15/16 172 ¢ 1

a~ Additive, d=Dominance,s!=sex- linkage, _
e= Eavironment, m =Maternal; aa, ad anddd represent epistatic interactions _
between loci . |

The estimates of components of variances of body weight at different

ages for, males, females and males + females of F,, F2 and FS generations

are presented in tables 16,17 and 18.

In general, the estimates of 62s in males progeny (over all ages)
ranged from 7.29% to 18.33% with an average equal to 13.05% of the total

variance; while those of 62d ranged from 8.11% to 16.18% with an average

equal to 11.38% . Mean while, 62, in females progeny (over all ages)
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ranged from 1.71% to 22.55% with an average equal to 9.85% of the total

variance; while those of 62d ranged from 2.25% to 14.56% with an average
equal to 8.61% . However, relatively lower values of 625 and 62d were
estimated from the data of adjusted sex. The 62s ranged from 1.29% to
876% with an average equal to 4.01%, while 6%; ranged from 1.07% 10

5.62% with an average equal 1o 3.52% from the total variance. In
conclusion, both sires and dams contributed by a relatively higher additive
genetic effect on male than on female progeny by about 3% of their

variances.

In addition, the contribution of sires during the first 14 weeks of age
on body weight of male progeny ranged from 8.83% to 23.98% with an
average 14.65%; while it ranged from 482% to 15.22% with an average
978% during the period form 16-24 weeks of age. Mean while, the
coniribution of dams during the first 14 weeks of age on males ranged
from 6.54% to 21.45% with an average 12.17% of the total variance; while it
ranged from 7.47% to 16.44% with an average 10.55% during the period
from 16-24 weeks of age. It is clear then, that the additive genetic effect
had a relatively higher contribution to the total phenotypic variance of
body weight of males during the first 14 weeks of age and decreased
during the last period of life. Peviously it was concluded that absolute gain
in body weight was graduaily increased from 1-day old up to 14 weeks of
age after which this gain was gradually decreased , which means that
growth rate was higher in younger ages than in oldor ages . Thus, the

additive genes in male progeny expressed themselves more obviously

e et e e S e T
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during the first 14 weeks of age than the last period during which the gain

in body weight was decreased .

Mean while, the contribution of sires during the first 14 weeks of age
on body weight of female progeny ranged from 1.54% to 22.67% with an
average of 9.92% of the total variance:; while it ranged from 198% to
22.31% with an average of 9.72% during the period from 16-24 weeks , of

age . Mean while , the contribution of dams during the first period on

females ranged from 2.50% to 10.80% wilh an average of 7.58% ; while it
ranged from 1.87% to 22.06% with an average of 10.76% during the second
period of age. These results indicated that sires contributed relatively
equal additive genetic effect on body weight of female progeny during the
whole peroid from i-day old up to 24 weeks of age. However, dams
contributed relatively lower additive genetic effect during the first period
compared to the second period with a difference equal to 3.18% of the total

variance.

in males, maternal effect during the first 14 weeks of age was of a
little magnitude (0.94%) compared to the last period of age from 16-24
weeks of age (2.10%) with an average, over all ages, equal to 1.52%.
However, maternal effect in females was of nearly equal values during the
two periods of age (1.37% V.S. 1.43%) with an average equal to 1.39%.
However, there was a trend of existing maternai effect on body weight
during the first 6 weeks of age of female progeny though the estimates
were very low which ranged from 0.27% to 1.81%. The maternal effects

[ PP —]
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mights be due to non-random environment which were common to female
progeny of particullar groups of dams. On the contrary, sex finkage in
males and females was of relatively higher effect during the first 14 weeks
of age (4.55 V.S. 8.52% ) and of lower effect during the period from 16-24
weeks of age (0.95 VS. 0.32%). The respective averages of sex linkage
were 3.52 VS. 6.47% of the total variance. This means that sex linkage
might be of important effect in determining body weight of drakes and
ducks during the first 14 weeks of age while maternal effect was of
negligable effect. '

Nearly similar results were reported by Sochocka and wezyk(l??la-b')
who found that maternal coefficients forbody weight at 8 weeks of age
ranged from 0.06 to 0.16 and from 0.02 to 0.05 in males and females of
Pekin breed. The respective estimates of maternal cofficcients for 20
weeks body weight ranged from - 0.15 10 0.23 and from 0.08 to 0.20. They
conccluded that body weight in this breed was controlled by sex- likage
effect more than maternal effect at 8 weeks of age. Meanwhile, Kamar
et a/. (1969) reported that the hatch weights of crossbred between Pekin
and khaki- campbell were almost similar to those of their maternal breeds,
indicating the presence of maternal effect. However, maternal effect was
absent after this age. Also, Godfrey er a/. (1953) and Smith and Jaap

(1957) observed no maternal effects after 4 or 8 weeks of age in chickens.

Considering the additive effect on body weight of progeny of F, F,

and F, generations; the corresponding estimates of 62s and 624 ( over all
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ages) in males were higher in F, progeny (18.33% V.5. 16.18% ) followed by
F, (13.45% VS. 9.84%) and F, (7.29% VS. 8.11%) progeny. However, these
estimates in females progeny were higher in F, (22.35% VS. 14.56%)

fotlowed by F, ( 5.28% V.S. 9.03%) and F, (1.71% V5. 2.25% ) progeny.
Similar to female progeny, the adjusted sex had the same trend of having
higher estimates of 6%, and 6y for the F, progeny ( 8.76% V5. 5.62%)
followed by F, (1.98 V5. 3.86%) and F, (1.29% V. 1.07%) progeny. Thus,

these results indicated that sires contributed relatively higher additive

genetic effect on body weight of F, male progeny and F3 female progeny

than the contribution of dams.

I1.3. Heritability estimates
Heritability expresses the proportion of the total variance that is
attributable to the average effects of genes which determines the degree of

resemblance between relatives. The most important function of the

heritability in genetic studies is its productive property which expresses

the raliability of the phenotypic performance as a guide to the breeding
value. Only the phenotypes of individuals can be directly measured, but it
is the breeding value that determine its influence on the next generation.
Therefore, the knowledge of the degree of correspondance between the
phenotypic and the breeding values could be utilized in changing

the characteristics of the population. This degree of correspondence is
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measured by the heritability which is expressed as the ratio of the additive

genetic variance to the tatal phenotypic variance (Falconer, 1961).

The estimates of heritability very greatly according 1o the amount of

genetic variance due to sire or dam. The sire component of variance
theoretically contains i 4 of the additive variance, 1/ 16 additive X additive

variance and 1/2 sex- linkage variance. The dam component has the same

first two terms as the sire component plus ali the maternal effect. Thus, if
the heritability estimate derived from the sire component is larger than
that of the dam component, this will be due 1o sex- linkage effect;

otherwise it will be due to maternal effect.

The heritability estimates (along with their standard errors) due to
sire, dam and sire + dam for body weight at different ages for males,

females and males + females of F, E, and Fa generations are presented in

tables 19, 20 and 21.

In general the estimates of h%, h%; and h?, 4 in male progeny (over all
ages) ranged from 0.291 to 0.622, 0.324 to 0.575 and 0.308 to 0.614 with
averages equal to 0.474, 0.434 and 0.459; respectively. While those
respective estimates in female progeny ranged from 0.068 o0 0.813, 0.077
to 0.582 and 0.079 to 0.739, with averages equal to 0.343, 0.317 and

0.346. The estimates of h%g, h%j and h%4 in the adjusted sex, however,
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were low. The respective estimates were 0.053 to 0.350 , 0.040 to 0.221
and 0.040 to 0.288 with averages equal to 0.161 , 0.135 and 0.146 .

These results indicated that relatively higher values of hiritability
were estimated in both males and females, which means, that body weight
in white Pekin ducks is a relatively high heridetary trait and is controlled
by additive genes and, therefore, could be improved by individual

selection. Also, the results revealed that the heritability estimates were

relatively higher in male than those estimated in female progeny; which

means that body weight in males is controlled additively more than in
females and, therefore, males might be efficiently respond to selection than
females and reach market weight at a relatively earlier age. These results,

also, indicated that estimates of h'*’s in males and females were relatively
higher than those of hzd , while estimates of hzs,d were in between. This

means that sex- linked effect might be contributed to body weight than
maternal effect.

Nearly similar results obtained by Stasko (1965) who indicated higher
estimates of heritability in both males and females of white Pekin flock ,
also , the estimates were higher in males (0.39 to 0.56 ) than in females

(0.31 to 0.40) at 8 weeks of age . While El-Sayiad (1983) reported that the
estimates of h% , h%; and h%.,4 in combined sex of white Pekin ranged
from -0.05 to 0.80 , 0.29 to 1.33 and 0.29 to 0.72 at hatch up to 24 weeks

of age ; respectively . Meanwhile , the respective estimates obtained by
Kosba er #/. (1981) in white Pekin ranged from 0.12 to 0.47 , 0.30 to 0.75

e -kl Pk i sni v
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and 0.23 to 0.89 at one day old up to 8 weeks of age . Also, Konticka (1979)
reported that the estimates were (0.09 t0 0.34 ) V.S . {0.10 10 0.39). (0.01
10077 ) V.S .(0.15t0 051 ) and (0.09 t0 0.55) V. S. (0.14 10 0.40 ) at 4

versus 8 weeks of age .

In addition , the estimates of h%g , h?y and h%,4 in male prongeny

during the first 14 weeks of age ranged from 0.353 to 0.779 , 6.262 to
0.741 and 0.347 to 0.785 with averages equal to 0.536 , 0.448 and 0.500 ,
respectively . However , relatively lower estimates were obtained during
the period from 16-24 weeks of age . The respective values ranged from
0.191 to 0.579 , 0.300 to 0.685 and 0.245 to 0.632 with average equal to
0.380, 0.432 and 0.406 . Since higher values of additive variance and
heritability were estimated during the first 14 weeks of age . Thus, body
weight of male progeny could be improved by selection at early stage of
their life . Results obtained by Sochocha and Wezyk(197lb)in males of

white Pekin fiock estimated h%, h%; and h’,4 as 0.12 VS. 035, 0.50
V.S.0.61 and 0.31 V.S.0.48 at 8 versus 20 weeks of age .

Refatively lower values of h% , h?; and h%,y were estimated in

female prongeny during the first 14 weeks of age than those estimated
during the last period . The respective estimates of the first period (one
day old up to 14 weeks of age) ranged from 0.062 to 0.773 , 0.100 to
0.432 and 0.081 10 0.665 with averages equal to 0.319 , 0.266 and 0.313 ;
while those of the second period (from 16 - 24 weeks of age) ranged from

s e - P
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0.079 to 0.893, 0.208 to 0.882 and 0.077 to 0.888 with averages equal to
0.389 , 0.475 and 0.410 . Nearly similar results were obtained by Sochocka
and Wezyk (1971) in females of white Pehin ducks who estimated 0.12 V S.
0.23,0.59 V.S. 0.83 and 0.35 V.S 0.55 at 8 weeks versus 20 weeks of age .

Considering the coeffecients of h% , h%y and h’g,4 in F| ,F,and F;
male progeny , the corresponding estimates were higher in F, generation
(0.622 V.S. 0.575 V.S. 0.614 ) followed by F;(0.510 VS . 0.403 V.S, 0.456 )
and F, (0.291 VS. 0.324 VS. 0.308 ) generations . However , these
estimates in female progeny were higher in F, (0.813 VS . 0582 VS.
0.739) foliowed by F, (0.149 V.S. 0.292 VS. 0.221 ) and F, (0.068 V.S.

0.077 VS. 0.079 ) generations . Similar to female progeny the adjusted sex
had the same trend of having higher values of h%;, by and b4 for F,

progeny (Tables 19, 20 and 21).

11.4. Correlation estimates

The association between two characters that can be directly observed
is the phenotypic correfation . The phenotypic correlation is a function of
the genotypic correlation , the environmental correlation, the correlation
between the genotype and the phenotype and correlation between the
environmental and the phenotype . Genetically correlated characters are
the results of one of the three factors . Firstly , genetic correlation can be
occur as a result of the pleiotropic action of genes and because of linkage
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relationship . Secondly , genetic correlation can be induced by artificial
selection, ie, in provement in one character will cause simultanaous
changes in other characters in time. And thirdly , natural selection can

create a relationship between a metric trait and fittness (Falconer, 1961) .

The correfation resulting from environmental causes is the effect of all
of the environmental factors , some of which may tend to cause positive

correlations and others negative correlations. Falconer (1961) explained the

enviromental correlation as not only the correlation of environmental |

deviation, but also the correlation of environmental deviation together with
non-additive genetic deviations . Thus , the genetic and environmental
correlation correspond to the partitioning of the cavairiance into additive

genetic component versus all the rest .

Lerner (1961) described the basis of correlation between two traits of

an individual as shown in the following diagram .
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The phenotype for a given character (A) is shown as being

determined by its gentotype (G,) and its environment (E,) connected to
(A) by paths (h,) and (e,) . Character (B) similarly has genotypic and

environmental components . Thus , a phenotypic correlation between the
two traits (A) and (B) in an indvidual may arise either because the traits
are genetically correlated owing to common sources of genetic variation , or

simply , because they developed in a common enviroment or both . Hence ,

the phenotypic correlation ( Fp A Pp) between the two traits (A) and (B) in

terms of path coefficients is :

rpp~h h +e r e
A

pD
AB (i(‘h B A RE B

It can be shown from this equation that if both characters have low
heritabilities then the phenotypic correlation is determined chiefly by the
environmental correlation. If the characters have high heritabilities then
the genetic correlation is the more important . A difference in sign between
the two correlations shows that genetic and environmental sources of

variation affect the characters through different physiological mechanisms.

e
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The genetic interpretion of the compnents of cavariance can be

derived from the following table in term of genetic covariance :

Source  Covg.  Covy Covgg. Covgg  Covyy Covgaa: Cov,.

Cov,. 1/4 0 1/16 0 0 1/64 0
Covd. 1/4 0 1/16 0 0 1764 0
Covsd. 0 1/4 1/8 1/8 1/16 3/32 0
Covy,. 1/2 3/4 3/4 7/8 15/16 56/64 1
a = Additive d =Dominance, e ~Environmental ,

ea,ad,dd and aaa representepistatic interaction between loci .

Genetic , phenotypic and environmental correlations (along with
their standard errors) among traits of body weight in males , females and
adjusted sex are given in tables 22, 23, 24, 25 and 26 (Appendices 1 to 27).

The genetic correlation coeffecients among traits of body weight in
adjusted sex based on full sibs were positively low in most cases (Table
24) . The estimates between body weight at 4 weeks of age and each of 12,
16 , 20 and 24 weeks of age were 0.130 , 0.121 , 0.308 and 0.106 ;
respectively . While those between 8 weeks of age and each of 16 , 20 and
24 weeks of age were 0.117 , 0.243 and 0.193 ; respectively . In addition .
the respective genetic assoc.iations between 12 weeks and each of 16 , 20
and 24 weeks of age were 0.173,0.278 and 0.209 .
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The same trend of positively low phenotypic correlations among the
same traits were also obtained (Table 24) . The estimates between body
weight at 4 weeks of age and each of 8 , 12, 16, 20 and 24 weeks of age
were 0.537 , 0.340 , 0.154, 0.114 and 0.125 ; respectively . While those
between 8 weeks of age and each of 12, 16, 20 and 24 weeks of age were
0.588 ,0.258 , 0.132 and 0.223 ; respectively .

Also , those between 12 weeks of age and each of 16 , 20 and 24
weeks of age were 0.391 , 0.131 and 0.254 ; respectively . It should be
pointed out , here , that these correlations are in part outomatic . One
would expect that genes which affect body weight at a given age would
also, affect body weight at another age during the course of bird's life .
Thus , it could be recommended that genetic selection for body weight
would be carried out al an early age , which consequently would decreased

the generation interval .

Similar results obtained by Sochocka and Wezyk (1971%) on Pekin
flock showed that there was a close association between weight at 8 and 20

weeks of age in ducks and drakes . The estimates of genetic correlation in

drakes were fgs = 093, Tep = 0.74 to 1.08 and TGsp = 0.77 to 0.86 ; while

respective estimates in ducks were 0.41 t0 0.77 , 0.73 to 0.75 and 0.65 to
0.72 . Meanwhile the phenotypic association raiiged from 0.33 to 0.49 in
drakes and 0.38 to 0.47 in ducks . Also, Veremiyenko (1978) in two Pekin
sire lines , two Ukrainian white dam lines and their crosses , found that the

average daily gain was significantly correlated (0.56 to 0.84) with body
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weight at 10 days of age but not with body weight at 30 days of age . Body
weight at 20 and 30 days of age were significantly correlated with weight
at S0 days of age which ranged from 0.43 to 0.78 for all groups .

Meanwhile Kontecka (1979) reported estimates of genetic (rggp),

phenotypic (rp) correlations between 4 and 8 weeks live weight for 5
strains of Pekin flock which ranged from 0.617 to 1.235 and from 0.171 to
0.528 ; respectively . Also, El- Sayaid (1983) estimated genetic correlations

in pekin flock based on full sibs as 0.49, 0.28 , 0.06 and - 0.04 between

hatch weight and each of 6 ,12 ,18 and 24 weeks of age . While those
between 6 and each of 12,18 and 24 weeks of age were 0.86,0.73 and 0.5 ;
the respective estimétes between 12 and each of 18 and 24 weeks of age
were 0.88 and 0.73 ; and between 18 and 24 weeks of age were 0.91 . Also,
the estimates of phenotypic correlation were 0.34 , 0.27 , 0.16 and 0.12
between hatch weight and each of 6,12 , 18 and 24 weeks of age . While
between 6 and each of 12, 18 and 24 weeks of age were 0.80 . 0.60 and
0.38 . Also, between 12 and each of 18 and 24 weeks of age were 0.87and
0.86 and between 18 and 24 weeks of age was 0.65 .

The estimated environmental correlations among the studied traits
of body weight were relatively positively high compared to the genetic and
phenotypic estimates (Table 26) . The coefficients between body weight at
4 weeks of age and each of 8,12, 16 , 20 and 24 weeks of age were 0.674 ,
0.418 , 0.207 , 0.155 and 0.144 ; respectively . While those between 8
weeks of age and each of 12, 16 , 20 and 24 weeks of age were 0.668 ,
0.302 . 0.099 and 0.099 ; respectively . The respective estimates between
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12 weeks of age and each of 16 , 20 and 24 weeks of age were 0.437 ,
0.204 and 0.243 . From these results ; it is clear that the environmental
correlations among traits of body weight at earlier ages were relatively
higher than those at older ages. At these early ages the bird is in its
growing stage, thus any environmental inprovement in nutrition and other

managerial factors would expect to enhance growth rate at these ages .

Results obtained by Sochocka and Wezyk (1971P) estimated

environmental corrrelations in Pekin flock between weight at 8 and 20

weeks of age , in drakes were rgo = - 0.891t00.74,rgp = - 0.02 t0 0.25 and

rESD- - 0.10 to 0.19 ; while those in ducks were 0.39 t0 0.45 ,- 0.51 and 0.12
to 0.14 , respectively. Meanwhile Kontecka (1979) estimated the

environmental correlations (rg,; ) between 4 and 8 weeks live weight for

S strains of Pekin fiock which ranged from -0.056 to 0.569 .




