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4 RESULTS AND DISCUSSION

4.1 Means and variation of uncorrected records

Means, standard deviations and coefficients of variation for initial
milk yield (M90), 205-day milk yield (M305), total milk yield (TMY),
lactation length (LP), dry period (DP), calving interval (CI), M305 per day
of calving interval (MCI1), TMY per day of calving interval (MCI2) in the
first, second, third and fourth lactation and across all lactations are given
. Tables 13, 14 and 15 in Friesian, Shorthom and Jersey trials,

respectively. Means and variations of age at first (AC1) and second (AC2)
calving are also presented in these tables.

In Friesian trial, means of M305 for Friesians and their up-grades
with Domiati of 1617 and 1792 kg in the first and second lactations were
lower than those of 1788 and 2018 kg reported by Arafa (1987) and those
of 1745 and 2265 kg reported by Mostageer et al. (1987) with Friesians
and their up-grades with Domiati for the same parities. Also, estimates of
age at first calving (38 months) was higher than that of 34 months obtained

by Arafa (1987) and of 36 months recorded by Mostageer et al. (1987) for
the same two breeds and their up-grades.

In Shorthorn trial, means of M305 and TMY of Shorthomns and their
up-grades with Domiati were 1552 and 1677 kg in the first lactation and
1786 and 1871 kg in the second lactation. For the same two breeds and
their up-grads, estimates of the present study appear to be higher than the
corresponding estimates of 1362 and 1582 kg in the first lactation and
1756 and 1844 kg in the second lactation recorded by Aboustate (1975),
but lower than those recorded by Arafa (1987) for the same parities. ACl1
(36.03 months) obtained in this trial was higher than that of 35.1 months

recorded by Aboustate, (1975) and of 35.8 months recorded by Arafa
(1987).

In Jersey trial, means of M305 and TMY for Jerseys and their up-
grades with Domiati were 1501 and 1620 kg in the first lactation and 1742
and 1826 kg in the second lactation. In comparison with the same two
breeds and their up-grades, estimates obtained here were lower than the
corresponding estimates of 1606 and 1762 kg in the first lactation and
1834 and 1969 kg in the second lactation recorded by Aboustate (1975).

Age at first calving obtained in Jersey trial (34.8 months) was higher than
that of 32.5 months recorded by Aboustate (1975).
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For the three up-grading trials, means and phenotypic standard
deviations for milk production traits (M90, M305, TMY, MCII and
MCI2) generally increased with the advancement of parity (Tables 13, 14
and 15). On the other hand, CI and DP generally decreased as parity
advanced. These observations agree well with those of Ragab et al.
(1973), Adeneye and Adebanjo, (1978), Al-Rawi and Alani (1981),
Biswas ct al. (1982), Arafa (1987), Abdel-Glil (1991) and Zahed (1994).

Results in Tables 13, 14, and 15 reveal that Friesian trial (Friesian
and Domiati and their up-grades) ranked first for milk yield traits, then
followed by Shorthom trial (Shorthorn and Domiati and their up-grades)
and Jersey trial (Jersey and Domiati and their up-grades) in each of the
first four lactations. El-Itriby and Asker (1958) and Arafa (1987)
concluded that the Friesians and their up-grades with Domiati were

superior in their performance relative to the Shorthorn and Domiati and
their up-grades. Findings of El-Itriby et al. (1963) with Jerseys and their
up-grades with Domiati and Fahmy et al. (1976) with Shorthorns and their
up-grades with Domiati showed that Shorthorns and their up-grades were
superior in performance compared with Jerseys and their up-grades. On
the other hand, results of Aboustate (1975) showed that performance of

Jerseys and their up-grades with Domiati were better than that for
shorthorns and their up-grades with Domiati.

Percentages of phenotypic variation (V%) for all traits except DP in
the first four lactations and across all lactations are within the range of 17
and 32 % in Friesian trial (Table 13), 15 and 39 % in Shorthom trial
(Table 14), 13 and 37 % in Jersey trial (Table 15). Estimates of V%
reviewed from literature ranged from 27 to 34 % by Abdel Glil (1991),
from 9 to 22 % by Salem (1991), from 17 to 41 % by Thorpe et al. (1994),
from 11 to 17 % by Zahed (1994) and from 11 to 29 % by Gad (1995).
However, estimates of variation obtained in the present study are higher
than those variations obtained in literature. The high variations in most
traits lead to state that phenotypic selection for milk traits within these up-
grades is effective method to improve their performances.

Percentages of variation for DP are very high and ranged from 65 to
76 %, 58 to 83% and 74 to 86% in Friesian, Shorthorn and Jersey trials,
respectively (Tables 13, 14 and 15). High V% for DP was also observed
by El-Itriby et al. (1963) with Jerseys and their up-grades with Domiati,
Abdel-Glil (1991) in the first three lactations for Friesian cattle, Salem

(1991) with imported and locally born Friesian and Gad (1995) with
Friesian, Holstein Friesian and Brown Swiss.
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4.2 Non-genetic Aspects

Full details of models used are presentd in Tables 11 and 12 (in
material and methods). ANOVA of models included effects of year-season
combination in different traits are presented in Tables 16 through 25.

Other ANOVA Tables included effects of year and season separately are
presented in Appendices | through 10.

Year-Season

In the three trials, year-season of calving combination, generally,
affected (P<.05 or P<.01 or P<.001) most traits studied in separate
lactations and across all lactations (Tables 20 through 25). On the other
hand, year-season of calving effect on DP and CI were generally non-
significant. Madalena et al. (1990a) showed that year-season affected most
traits studied (TMY, LP, Cl in the first lactation and TMY, MCI2 in the
second lactation). Also, Zahed (1994) recorded significant year-season
effect (P<.001) on all milk yield traits in the first three lactations.

Age effect

For all lactations of the three up-grading trials, coefficients of linear
regressions of most traits on age at calving reveal, in general, that there
was a positive and significant (P<0.01 or P<0.001) linear association
between age at calving and each of these traits (Tables 26, 27 and 28). On
the contrary, DP and CI in general indicated a negative association with
age at calving. Highly significant regression coefficients for M305 or TMY
on age at calving was found by Ragab and Sourour (1963), Mohamed
(1979), Arafa (1987), Martinez et al. (1988), Soliman et al. (1989), Abdel-
Glil (1991), Salem (1991), Zahed (1994) and Gad (1995).

4.3 Breed group comparisons

For breed-group comparisons in the three up-grading trials, models
8, 10 and 12 were used (i.e. models included the effect of year-season
combination). ANOVA for these models of the three up-grading trials are
presented in Tables 20 through 25. Results of the analysis using models

including the effects of year and season separately are given in Appendices
1 through 10.

In Friesian trial (Friesian, Domiati and their up-grades), breed-group
effects were always significant (P<0.05 or P<0.01 or P<0.001) and formed
an important source of variation in each separate lactation and across all
lactations (Table 20 and 21). In Shorthomn trial (Shorthom, Domiati and

their up-grades) as well as in Jersey trial (Jersey, Domiati and their up-
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Table (16). P-ratios of least-squares analysis of variance of milk production traits in the first
four separate lactations and in all lactations in Friesian trial.

Saupce Of  =-meecee  eeswe=es  sesessss SosSseds o Smemsmees emeemieen o PO
variation D.F. F D.F, F D.F. F D.F. F D.F. F D.E. F D.F. F
First parity’ )
Year-Season 06 2.1 19 2.9ttt 19 2.4t T (.90 17 L6t 17 LAt M 1.3
Age as covariate:
Linear [ 90.9%%% 1 48,2ttt 1 409ttt T 1 20.1%** | 26,3 | 3
Quadratic | {108 1 (0.5 1 1.2 i 3 1 4.6 )
Genetic covariate terms:

—_—

G! 1 9 1 2.6 1 1.3 1.2 1 5 1 A | 001
o 1 1.1 1 34 1 1.8 Il i 1 1 A 1 01
i 1 3 3.5 1 1.9 1 1 N | al 1 01
A 1 1.2 1296 1 1.2 1 .1 1 .8 1 2 1 000
R 1.1 1 2.9 1 1.2 (B | o | 1 N | 002
R 1.2 1 1.1 1 1.2 [ )| ) 8 1 1.2 1 1.5
Remainder df 240 598 598 598 479 119 532
Remainder M.§5. 21087 165413 284532 1124 1.5 1.6 11920

Second parity’
Year-Season 51 2.7°"* 84 2040 R4 1,80 B4 1.8ttt 80 2,17 80 1.8t B2 LI
Age as covariate:

Linear [18.900r 1 22,8 120,20t 1.4 1797 1160 o
Quadratic [ | 11 |- 1 000 | o
Genetic covariate terms:

6! 1 1.3 11 1 1.0 121 I3 1 1
o 1.0l 1 0.9 | 8 1.1 i 1.8 1 2.5 1 1.2
Kt 1,003 | 8 | o) 1.1 1 1.6 1 24 1 1.2
1 1 .01 ] 1 1 .8 1.1 1 1.4 1 2.5 I il
Rl .02 | ol 1 g 1 .6 T T A 1 1.1
R 1A I8 1 A I 1 2.9 | A 1 8
Remainder df 182 416 4176 476 368 168 386
Remainder M.S. 23790 1941517 331151 6598 1.4 1.4 6807

Third parity’
Year-Seagson 57 2.03*** 86 1.6"** 86 g.5%%% 86 1.4%* 79 2.2t 79 LT TS N
Age as covariate:

Liinear 1 7.9 1 O15.9%** 1 20.2*** | 14,99"'" 1] o 1 2.8 1 3.9
Quadratic 1 3.3 1 5.5 1 1.9 1 12" | J 1 2.3 1 .
Genetic covariate terms:
Gt | 1 vl 1 W | | 8 1 097 | 4
o | .01 | 01 1 .5 | A 1 8 1 .8
Kt | I | 00 1 01 | 1 .6 1 A | )
H¥ | 1 .03 1 | 1 . 1 A 1 A ] 8
B! 1.1 1 03 1 W [ 1 A 1 J | 1
R 1.1 ] 8 1 2.04 1 1.1 1 W 1 .3 1 87
Remainder df 126 RKE] 133 N 208 228 243
Remainder N.5. 29541 253184 £23266 1664 T 1.6 1.6 9621
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Table (16). Conf.

Rgiifos §f  S-cties  —wememsm  mwemmnos emmsSmas StoSssees mmmesmens OSSR
yariation D.F. F D.F. F D.F. F D.E. F p.p. F D.F. F D.F. F
Fourth parity’ : .
Year-Season 56 1.6 81 1.6'* 81 1.3 B 15" kIS L & T L .6
Age as covariafe:
liinear 1 3.0 120,20 1 15.0*** | &8 1 JiJoseef e | .6
Quadratic | - [T S B YA [ .2 I |33 11T
Genetic covariate terms:

Gr 1l 1 2.8 [ | [ Y 2 1l
h | 1 2.2 1.2 |- I 1.5 1 1.8 Il
B! bl 19 [ 1] 11 1 1.8 Il
1 M 2.0 1 L2 1 .2 114 I 1l
B! Lo 1 1.9 [ 1 A S 1 1.5 1 1.8 td
R .04 | Y11 R B W 1 19 | | T2
Remainder df T 199 199 199 154 154 160
Remainder .5, 38699 231278 398351 6881 1.6 1.5 8158

Al parities'’
Year-Season 85 5.5%'Y 01 46T 91 3.2ttt 9 LM 91 4. 40T 91 Rttt 91 1,9t

Parity T a9 7 0 R TR 7 1.0 1 .9 1T 6.5**
Age as covarialbe:
Linear POARLERRY 127,010 110,30 1 LAY 1 32.1%% 1 65,80 1 2.7

Quadratic IR P AL 5 Y AL B TS A B 1odg.2er osget 1l
Genetic covariate terms:

H I .6 20 11d [ 1.6 1 8 ! 02
o 13 i1 1 J [N | o 13 ! A
1! o I b I A (N [N ! N | A
i [ 1 1.8 | 1.6 | 1 o) 1.6 1.0
B! i 1.8 1 1.5 I .6 I | | o .0
R 1 3.3 1 3.0 1oL 1oge 13 I IS 6
Remainder df 1222 2647 2647 2641 2088 2088 2l
Remainder ¥.§. 33764 246492 511672 1318 1.8 1.8 9425

::--_:-_:::--...---:_-__-__-Z:__-..___::----_--:-__.._-_-:-_-_-_-..:-___----..:.- ........................

' Data of separate lactations were analysed using Hodel 2.
v pata of all lactations were analysed using Nodel b.
P05, YT=pCL0L, PP 001
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Table (17). F-ratios of least-squares analyii
the

of .reproduct;ve traits in . I C
parities and in all parities 1n Friesian trial,

Source of = —omooo—-mso—os

variation _ D.F.

First parity*®
Year—-Season T
Age as covariate:
Linear 1
Quadratic 1
Genetic covariate terms:

G! 1
Gt 1
HI 1
HH 1
RI 1
RM 1
Remainder df 531
Remainder M.S.
Second parity*
Year-Season 81
Age as covariate:
Linear 1
Quadratic 1
Genetic covariate term:
G! 1
GM 1
HI 1
HH 1
RI 1
RH 1
Remainder df 380
Remainder M.S.
Third parity*
Year-Season 79
Age as covariate:
Linear 1
Quadratic 1
Genetic covariate term:
Gl 1
GH 1
H! 1
HH 1
RI 1
RH 1
Remainder df 237

Remainder M.S.

1.2

T

s of variance
first

our

i P s b

84

[

o OoOCo+HM—

OWa3CNY
o oMo
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Table (17). Cont.

Source of ST osTTTmTToTT
variation D.F. F
Fourth parity®
Year-Season 77
Age as covariate:
Linear 1
Quadratic 1
Genetic covariate term:

Remainder df 15
Remainder M.S. 848

Year—-Season 91 .
Parity 7 G.3X*¥
Age as covariate:
Linear 1 20,8%**
Quadratic 1 0
Genetic covariate term

Remainder df 219
Remainder M.S. 9566

+ Data of separate lactations were analysed

using Model 2.

++ Age at first and second calving were

analysed using Model 4.

+++ Data of all lactations were analysed using

Model 6.
*- Pp<.05, **=P<.01, ***=P<,001

55



Table 1141, F-ralios of leas\-sauares analysis of variance of nilk prm!ucl.inn Lrails in Lthe
first four lactations and in all lactations in Shorthorn trial.

Source of  ce=esee=s  mmessemes  smessssss messmssem o ommsmRes ST
variance D.F. F D.F. F D.F. F D.F. F D.E. F DR F
First parity'
Year-Season OO T 2.0 20t 1.5 1 14 1" 1l
Age as covariate

Linear A TR AL B [ A | o 1o ettt | .2
Quadratic i 2.6 11T | il 1 2.6 1 1.9 1 2
lenetic covariate terms

Kt 1 4.8 | 4,003 1.8 | 8 1 1.1 | A3
oM | I 3.5 1 1.6 | .6 | N | 02
Kt I 3.5 1 2.98 1 1.5 1 A | .6 | 01
HH | T e 1 3.99° 1 N 111 1 1.9 | W2
R 14,99 140 [ [ 1 1.6 | |
RY | A 1 .06 I 1.8 1 24 1 2.6 1 97
Remainder df 400 400 400 354 354 353
Remainder .S, 237099 367308 7560 1.9 2.2 18340
Second parity’

Year-Season "o " 1.2 " 1.2 69 1.5** 69 1.4 69 g
Age as covariate

Linear 1157 1 9 | 01 TR % L TR % oo &
Quadratic 1 il 1.2 1 1.8 1 01 | 2 1 i
Genetic covariate terms

G ! .03 1.2 1 2.02 1 2.0 1 S 1 3
o 1 A | | 1 1.9 1 2.2 1 1.6 ] ]
He 1 . | | 1 2.1 1 2l 1 1.8 1 3
H¥ 1 A1 .6 [ 1 L 1 .6 1 .
R! | L0058 1 .6 1 2.8 I 1.1 | b 1 3
pY 1 2.03 1 2.5 1 o 1.9 1 2.5 | A
Remainder df 35 315 15 258 258 2517
Remainder M.S§. 302107 416604 5629 2.1 2.8 15344
Third parity’

Year-Season 0 1.8 1 1 10 o3 67 1.9'** 67 1.9*** 6T 1.6"
Age as covariate

Linear {52 2.8 1104 1 5.9 1 5.6* 1 B
Quadratic 1Ly 1 ] 1 1.1 1 9.9%*% | 5.8 1 14
fenetic covariate terns

Gl | A | 5 1 002 R 1 33 1 1.8
(1 1 1.6 | 5 1 001 1 4.3 1 3.5 1.8
Kt 1 1.1 1 b | 001 [ [ 3.6 1 1.8
He | 5 | @ | 01 | 2.1 I 2 1 1.4
' | .6 1 ) | 02 2.2 1 2.04 11
pe | (% Pl 1 i | W3 | 5 | 3
Remainder df 235 235 235 175 178 178
Remainder H.§. 121741 489078 6697 2.2 23 8744
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Tahle (18], Cont.

K305 THY [P NCII HCT2 Dp
Source of  cemme=m==  mess=msss smmmssmoso msssooooo Samoossos ooesooos
variance D.F. F D.F. F D.F. ¥ DR, F D.E. kB D.F. F
Fourth parity’

Year-Season I L E T T U L RN I A 1 T Y 59 1.1 59 9
Age a8 covariate

Linear 145 (I | 6.6 1 o 1 1.3 ] 3
Quadratic | 4.7 1 2.1 | Ve 1 5.3 1 6.9 1 1.
lenetic covariate terms
;! | 003 | ] [ O 1 2.9 1.5
(L | A1 | ) 1 .99 1 1.8 | 1 1.6
Kt 1 02 1 W2 1 1,04 13,96 1 3.2 1 1.5
He I ol | B 1 1.1 I 2.99 1 2.1 1 1.6
R 1 o | R [ | 2.9 | 2.1 111
R 1.2 1 1.8 1.9 1 5 [ | | 002
Remainder df 173 173 173 121 121 121
Remainder H.S. 420251 540816 1506 2.5 2.6 11346
ALl parities''
Year-Season NP AL LN DI LA Y A 95 2.8%*% 95 2.71%** 91 1.6
Parity 7 1.6 T %.1F T 3.5 T 1.0 7 1.8 1 .
Age as covariate
Linear [T AR T E- T L W O 1 15,7%% 1 20.1%"® | W
Quadratic 1 40,3 | 28.58%* 1 .G I P A O . T | 8.5
Genetic covariate terms:
i | 8 1 A1 1 1.4 1 1.1 1 6.4 i 2.2
H | | 1 1. 1.8 R 1 2.3
Kt 1 1.8 | 2 O [ 1 9.5 1 8.6** 1 2
HH | 01 | o 1 2.3 1 e 14,2 1 1.9
R 1 01 | B [ 2.5 [ 1 4.2° 1 1.9
R 1 2.1 1 3.7 1 ) 1 01 1.1 | .
Remainder df 1846 1846 1846 1514 1514 1531
Remainder M.S. 119718 451480 462 2.8 2.9 13893

'+ Data of separate lactations were analysed using Hodel 2.
' pata of all lactations were analysed using Hodel 6.
ToopL05 , YrEPeL01 , M =PCLO0]
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Table (19). Contl.

Seilirece of =000z mo——ssmmeomeesss
variance D.F. F
Fourth parity’
Year-Season 59
Age as covariate

Linear

Quadratic
Genetic covariate terms:

Remainder df 12
Remainder M.S. 961

All parities***
Year-Season 91 .
Paritywv : T J.8%**
Age as covariate

Linear 1

Quadratic 1
Genetic covariate terms:

Gl

GH

RM
Remainder df 1518
Remainder M.S. 10126

t Data of separate lactations were analysed
using Model 2. .

Age at first and second calving were analysed

using Model 4.

+++ pData of all lactations were analysed using
Model 6.

*=P<,05 , **=P<.01 , ***=pP<.001



Tahle 120). F-ratios of least-squares analysis of variance of nilk production traits in the first
four lactations and in all lactations in Friesian trial.

Spupee 6f  ~-reesids  SeSswssee  ismeeecSfSy SGoms emeessemems 2SSO RTTLT
Variation D.F. F 0.k, F o.F. P D.F.F  DFF D.F. F D.F, F

First parity* ‘
Breed group T 1 TR TTR LN B LS LA O L P S B L L 1.7 1 5
Year-season TR LLLINE PO LALRE LI Y AL I P b EIAT A A I AL L P

Age as covariate:

Linear IR LL L T P AL I T A B AL 19,9 ** 126,00 1 .3
Quadratic |- IR L O [ Y L B B 134 [ 45 1 .4
Remainder df 239 591 597 591 {19 {18 531
femainder K.§5. 21169 165677 285000 1130 1.5 1.6 11939

Second parity'
Breed Group 7 3.2% 733507 31,1t 1198ttt T 6.5 faggses o AR
Year-Season ST TR ALL T TR 8 L T I Y S 1 187 80 2.1''t 80 1.8t B2 L
Age as covariate:

[inear T OYCLU N S KO S LN B Y AL 7.3 1 8.9 12,8 1%
Quadratic 1. ] 1.2 I 1.5 (B | 01 1.1 1 3
Remainder df 181 15 415 475 167 361 385
Remainder H.5. 23813 193245 331370 6607 1.4 1A 6799

Third parity'

Breed Group 7 .8 T 18,70 1 20.10% T ALttt 1 gttt T 14,54 1 1
Tear-Season 51 2.0°** 86 15" 86 9.6''7 86 UL IR P LLL N I OE L A
Age as covariate:

Linear 1 6.5 T I LL L I PSS L N LS A B | 1 3.0 1 3.9
Quadratic I3l { &5 1 7.9 1 1.2% | S 2.0 |
Remainder df 124 332 132 12 Al 221 UL
Remainder N.§. 29691 . 252612 420828 1652 1.6 1.6 9659

Fourth parity’
Breed Group (T R TILL LN ANV LLCI I Y/ L B P A 1,00 7 1.8
fear-Season 56 1.5 81 1.5** 81 1.3 8L L6t 1T 21t 1.6 18
Age as covariate:

Liinear 131 T T LLLIR A T I LTS N % G W O P LS T L P A .6
Quadratic 1 Poonm 5 1 .6 I 3.2 I 3.6° 1 1.6
Remainder df 71 198 194 198 153 153 159
Remainder H.3. 39170 226801 186420 6698 1.6 1.6 ga01

All parities'' "

Rreed Group (BG) 7 4.4%** 7 92.3%%r 7 q0.9%*t 7RI 156470 780,20 T 10,47
Cow within BG 419 [.7'** 117 24 11T L. 0UUTIT 2,200t 682 1.5TTUHRY LY 598 L5
fear-Season 13 350 1% ULALENE LA I LA [ S RS LIS i | 3.5%% 15 1.8

Parity TSR 1 1.5 7 .6 7 3.0 T 9.0%** 1 7.8t 7 10.6**°
Age as covariate:

liinear 1 12.6%* | 6.7"" | 2 120, 1" 170.3%** 1 62.0°** 133.1*"
Quadratic 1 a6 1 53.1%% 1 194t 1 L2 178,80 1 82,9 1 8.2
Remainder df 814 1945 1945 1945 1521 1521 1631
Remainder M.S. 27842 179891 5551 1.6 Tl 8367

" Data of separate lactations were analysed using Nodel 8.
v+ Data of all lactations were analysed using Model 12,
12 p¢,06, **=pC.0f, "*" =P, 001
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Table (21). F-ratios of least-squares Qnalysis of variance
of reproductive traits 1in the first four
parities and in all parities in Friesian trial. -

il ACH?
sounge of  mmemmmem—eoem Se TR
Variation D.F F D.E K
First parity’
Breed group 7 3.0%* LT 3.6%**
Year-season 71 1.4%* 84 A
Age as covariate:
Linear 1 |
Quadratic 1 01
Remainder df 530 653
Remainder M.S. 111056 51.1
Second parity*
Breed Group 7 5.8%** 7 1.9
Year-Season 81 1.1 84 4,9*%**
Age as covariate:
Linear 1 4.4*
Quadratic 1 .8
Remainder df 379 525
Remainder M.S. 7464 69.7
Third parity*
Breed Group 7 3.3
Year-Season 79 1.2
Age as covariate:
Linear 1 18, 3% we
Quadratic 1 3.9
Remainder df 236
Remainder M.S. 8867
Fourth parity®
Breed Group 7 2.,8**
Year-Season 77 143
Age as covariate:
Linear 1 3.0
Quadratic 1 1.6
Remainder df 1568
Remainder M.S. 8381
All parities**’
Breed Group (BG) 7 12.3***
Cow within BG 597 1.9%e®
Year-Season 75 AE e
Parity 7 17.7%%*
Age as covariate:
Linear 1 102.8***
Quadratic 1 33,9%*%*
Remainder df 1609
Remainder M.S. 7729
\ pData of separate lactations were analysed using Model 8.
+4 Age at first and second calving was analysed usin Model 10.

+++ Data of all lactations were analysed using Model 12.
*+- P<,05, **=P<.01, **x=p¢.001
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Table 122), F-ratios of least-sauares analysis of variance of different milk production traits in the first
four lactations and in all lactations in Shortharn trial.

H90 H305 ™Y LP KCI1 NCI2 DP

Souree of - - R e Ty i M it
Variation DK, ¥ D.F. ¥ b.F. ¥ D.F. ¥ .k, ¥ b.K., ¥ DK, ¥
First parity' ‘
Rreed group f3.6" 7 10,9 IR UE LLL T B 1V LLL N B DY A 7.3t 1 9
Year-season 39 1.8 T4 e TR YR LALI I T £ B T S b 1.4° 7 1
Age as covariate:

lLinear [ | 20,5 R LA I O R L 1 N
Quadratic (T I A A 1.8 T 1 2.6 1 1.9 1 .2
Remainder df 7 349 399 399 353 353 152
Remainder N.§. 19121 236722 166248 1541 1.9 2.2 18361

Second parity’'
Breed Group 6 3.8 T3 L T AL I N AL LI B IS A 1 A
|

fear-Season 12 (L b il 20 11 69 1.6** 69 1.5 B9 T
Age as covariate:

Linear I & 1 14,7 1 8.7 1 001 L T | .6
Quadratic 1 2 I J 1 e 1 1.8 1 021 3 1 N
Remainder df 67 AT i it 251 251 256
Remainder H.3. 42023 301357 417543 5616 “2.6 2.8 15341
Third parity’
Breed Group § Bt 1 1.2 7 1§ T 6 IS S B A 1 A
Year-Season VAR T LI TN TS LLL S (A P R { Y §7  2.05%7#67 2.1'** 67 1.6%
Age as covariate:

liinear | .9 1 4.5 2] 1.8 1 52 1 4.8 | o
Quadratic | 3 [ P | A | 1.3 9.8 1 AT 1 1.4
Remeinder df 19 ALl 23 ALl 1T 114 11
Remainder .S, 49738 316309 {82682 6670 ol 2.2 8750
Fourth parity’
Breed Group i 2.8 7 1.6 7 1.8 7 1.8 7 1.5 7 1.6 . T 1.1
Year-Season 23 a8 B9 (.80t 69 1.7t 69 L.96'"" 59 1.2 89 11 59 .98
Age as covariate:

Linear | 2 (N T I L e L | | 1 1.2 | 3
Quadratic | 2 1 12 1 2 T 1 6.8 11T
Remainder df i 112 172 112 126 128 126
Remainder M.5. 63730 420936 542261 1549 1.5 2.6 11100

ALl parities*’

Breed Group {BG) TNkt 7 13t 7 11,6 T 42t 'R E IR LLLNE SR B IS LA N B
Cow within BG 173 2100 479 3.6t 419 3.4t 2,807 430 2.80tT430 29" 4N 2.0t
Year-Season §2 2.4t 19 3.t 192,90 79 2.t 19 3,300 19 300t 83 1.2
Parity T 1.1 T 7 1.8 7 5.4 [ UFALLENE B § P AL BN L P
hge as covariate:

liinear 1 A8 1 14,5 1 ] 195,000 1 105,00 1 8.1t | 67,34

Quadratic i B P [ Y R S Y LA I I AL 70.9**"
Remainder df 330 1378 1378 1378 1099 1099 1111 1
Renainder N.S. 34002 193783 286614 {462 - 1.9 1.9 10845

': P05 *t=PC.01 *UT=PCL00I
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Table (23). F-ratios of least-squares analysis of variance
of reproductive traits in the first four parities
and in all parities in Shorthorn trial.

source of  mmmwmmmmTmTIIT o TR R
Variation D.Fi F D.F. F

First parity*
Breed group 7 9. 7* 7 1.3
Year—-season 73 ¥+
Age as covariate:

Linear 1 5
Quadratic 1 A
Remainder df 353
Remainder M.S. 11272 38.8

second parity'
Breed Group 7
Year—-Season 69
Age as covariate:

Linear 1
Quadratic 1
Remainder df 257
Remainder M.5.

—
-

— s
.
el

364

o O

el
Do
= |
o
-
Do

Third parity*

Breed Group 7 1.04
Year-Season 67 1.1
Age as covariate:

Linear 1 .3
Quadratic 1 6.4**
Remainder df 174
Remainder M.S. 9571
Fourth parity*
Breed Group T 1.2
Year-Season 59 .97
Age as covariate:

Linear 1 3.1
Quadratic 1 .01
Remainder df 126
Remainder M.S. 9399
All arities**’
Breed Group (BG) 7 R g
Cow within BG 430 2, 0%
Year-Season 79 1.6***
Parity 7 96.5%**
Age as covariate:

Linear 1 187 . 2o
Quadratic 1 B85 .3%**
Remainder df 1099

Remainder M.S. 7926

+ pata of separate lactations were analvsed using Model 8.

v Age at first and second calving was analysed usin Model 10.
+++ pata of all lactations were analysed using Model 12.
« = p<.05 **=P<.01 =x*=p(,001
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Table (241, k-rabtios of leasl-squares analysis of variance of wmilk production traits in
the first four lactations and in all lactations in Jersey trial.

H305 THY LP NCTI KCI2 pP
Source of  memmmmes messmmss msssmms mmommmom o mSemmERT o momOTS
variation D.F. F D.F. # D.F F D.F. F D.P. B D.F.F
First parity'
Breed group £ 10§ el L R b 38 8 1A
Tear-season PR IR TALI U LA O T AL T P S 1 1.2 67 1.04
Age as covariate!
linear 1 6.9'" 1 5.5 02 1 7.95%% 1 8.5** 1 002
Quadratic 1 3.02 1 1.8 | 02 R I AL T K B
Remainder df 208 205 208 138 138 145
Remainder N.3. 216806 164384 BR75 |78 1.97 13248
Second parity'
Breed group o555 4 E L 5 .96 1.9 5 1.2
Year-Season TEOOLATYY 0L S ATYTE .ttt 66 1.6 66 19T 6T 1.5
Age as cavariate:
liinear [ | S i 1 7.1 1™ 1 o
Quadratic 1 03 1 0y 1 2.8 1 4.5 140020 1.5
Remainder df 19 119 19 83 f3 96
Remainder N.S. 210200 260023 4719 1.22 1.12 7069
Third parity’
Breed group 5 1.3 500 % 1 5 1.0 § .98 T
Year-$eason 66 1.8** 66 1.4 66 1.3 58 1.6 58 1.2 60 1.3
Age as covariate:
Linear 1.9 1 1) L2 .09 1 | Wl
Quadratic 1 2.6 1 2.8 [ 1 2 1,000 1.3
Remainder df 80 80 80 {0 10 1
Remainder H.S. 310304 518508 9013 1.78 1.98 6471

Fourth parity’
Breed group i J 5 1.2 B 13 i (I TR |
1.6

Year-Season 52 1.1 52 52 1.2 5 1.5 5 1.6 11 1.1
Age as covariate:
liinear | 02 1 1,03 1 .02 1.2 1 1.8 [
Quadratic | 1 3.2 1 1.8 1 1.4 1 .0)
Remainder df {2 2 2 21 21 U
Remainder K.5. 17852 469543 10539 2.03 1.9 8609

All Parities'’
Breed gronp(BG) 5 1.4t 5 62" 5 2.05 SR DY LI T B LU I Y |
Cow wilhin BG 207  2.00%9277 2,7°%9217 2.1°** 20§ 2.2'°*206 2.8'''215 2.0°°

fear-Season 6 3.8%%% 76 3.1°** 76 2,003*** 76 2.2'** 76 2.4*'" 16 1i, 6%
Prity 7 1.5 S| T .8 L L T LU A P e
Age as covariate:

l.inear o125 1 6 1 119.8'*% 1 20.5*** 1 10.2'**
Quadratic 1 8.2 1 5,001 1 .5 1 20.4%% 1 20400 1112
Remainder df 618 fi18 618 132 432 {68
Remainder ¥.S5. 189568 293655 6578 1.4 1.3 7092

' Data of separate lactations were analysed using Hodel 8.
'+ Data of all lactations were analysed using Model 12.
LIPS T LI IO ) IR TN
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Table (25). F-ratios of least-squares analysis of variance of
reproductive traits 1in the first four parities
and for all parities in Jersey trial. .

Zource 6f 202090909202 moosSEmmssse  smeomensmSRE

variation D.F. F D.F. F

First parity'

Breed group 5

Year-season 64

Age as covariate:

Linear 1

1
0

Quadratic
Remainder df 14
Remainder M.S. 84

206
54,02

Second parity*
Breed group 5
Year-Season 66 1
Age as covariate:

Linear

Quadratic

Remainder df 8
Remainder M.S. 616

o= —
—_—

130
98.1

Third parity*

Breed group 5
Year-Season 59
Age as covariate:

l.inear 1
Quadratic 1
Remainder df 40
Remainder M.S. 970

Fourth parity?
Breed group 4 3.6”
Year—-Season 46
Age as covariate:

Linear % 5.4*
1

Quadratic
Remainder df 2
Remainder M.S. 2742

All Parities**?
Breed group(BG) 5
Cow within BG , 207
Year—-Season 76
Prity 7
1
1
7

Age as covariate:

Linear

Quadratic
Remainder df 43
Remainder M.S. 7260

_.__.——_.—__..-—-—_......—-—_—_—.—_—-—.———_—...—_--.-_..-___.————_.
S _-.-__..—_—_-—-—__..._.———_.-—_-.--——-.-———__—_—_

¢ Data of separate lactations were analyvsed using Model 8.
++ Age at first and second calving was analysed using Model 10.
Data of all lactations were analysed using Model 12.
* = p¢,.05 **=P<.01 ***=P<.001 .
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grades), breed-group effects were mostly significant in the first and second
lactations and across all lactations (Tables 22, 23, 24 and 25). In general,
non-significant effects were observed in the third and fourth parities. The
significant effects of breed group were reported by Aboustate (1975) for
M305 and TMY (with Shorthoms and their crosses with Domiati); by
Donald et al. (1977) for M305 and LP with Ayrshire, Jersey and Friesian
and their crosses; by Rincon et al. (1982) for TMY of Holstein, Ayrshire,
Brown Swiss and their crosses; by Alba and Kennedy (1985) for TMY of
Criollo, Jersey and their crosses; by El-Amin et al. (1986) for CI of Butan,
Holstein, Shorthorn and their crosses; by Arafa (1987) for M90, M305,
TMY, LP, DP and CI of Shorthorn, Friesian and their crosses with
Domiati. Madalena et al. (1990a), McAllister et al. (1994) and Thorpe et
al. (1994) also reported significant effect of breed group on some milk
traits.

In separate lactations and across all lactations of Friesian trial, M90,
M305, TMY, LP, MCII and MCI2 generally increased with the increase
of the proportion of Friesian blood from 1/2 to 15/16 (Table 29). In Egypt,
the increase of milk traits with the increase of Friesian blood was also
observed by El-Itriby and Asker (1958), Arafa (1 987) and Mostageer et al.
(1987). Means for length of CI increased with the increase of Friesian
blood, while inconsistent trend was found with DP (Tables 29 and 30).
Age at first (ACI) and second (AC2) calving increased with the increase
of proportion of Friesian blood from 1/2 to 7/8 (Table 30).

Least-squares means of each breed group for milk yield traits in
Friesian trial (M90, M305, TMY, LP, MCI1 and MCI2) increased with
the advance of parity (Table 29). For 1/2F1/2D, 3/4F1/4D, 7/8F1/8D and
15/16F1/16D, LP also increased with the advancement of parity. Dealing

with groups of inter-se mating [(3/4F 1/4D)” and (7/8F1/8D)?], the highest
LP is found in the third parity, and the lowest one was found in the second

parity. For each up-graded group (i.e. 1/2F1/2D, 3/4F1/4D, 7/8F1/8D and
15/16F1/16D), CI and DP decreased, in general, with the increase of

parity, while inconsistent trend was obtained with groups of inter-se
mating of (3/4F1/4D)? and (7/8F1/8D)-.

In separate lactations and across all lactations of Shorthorn trial,
least-squares means for M90, M305, TMY, LP, MCI1 and MCI2
generally decreased with the increase of proportion of Shorthorn (S) blood
from 1/2S to 7/8S (Table 31), and increased thereafter (i.e. for 15/16S).
[ east-squares means for CI increased with the increase of the proportion
of Shorthorn blood from 1/2S to 7/8S (Table 34), while indefinite trend
was observed for DP (Tables 31 and 32). Such decreasing trend of milk
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Table (39). Least-sauare means and their standard errors of milk production traits for different
breed groups in Briesian trial.

K90 H305 THY 1P KCT1 KCI2 pp
kel (kg ) (ke {day] (kg /day) (kg/day) (day)

Rirst parity'

Domiati(D}) g K23+ A7 130 9R9+ AR 934+104 206415 118 2.4140.22 2.3640.22 167 231418
Friesian(F) 102 795+ 28 217 1997+ 78 2197+ 91 343412 1N 4484019 4.9840.18 175 130415
1/2R-112D 10 7804 56 86 1534+ A7 15944105 287415  HA 3.8140.23  3.9340.23 68 176419
JI4R-1/4D 54 805+ 30 102 1766+ 84 19004100 298414 85 £.4830,21 4.7740.21 86 138418
TI4R-1/RD BT 7734 30 87 1794+ 85 19724102 318+l T 4.3240,20 406740.22 11 152419
I5/16R-1/16 31 775+ 37 19 18844108 20704134 320 2 §.3340.1 4,7240.34 24 154429
(VAR-1/4D)F 21 753+ 45 22 17694125 20564158 352424 19 3.9640.38 4.47¢0.38 19 128433
(7/8F-1/8D) 10 832+ 5§ 10 91184157 23634201 363+ f4.6430,50 5.1440.51 8 128+44
Significance ns 133 133 133} $1 11 111 ]

Second parity'

DomiatilD] T K994 T1 156 11244 90 11344109 208416 129 3.1240,27 3.13:0.25 138 81414
friesian(F) 79 911+ 35 160 2132+ 80 24991 95 361+13 128 4.96+0.2 5.6840.23 130 108411
[ /2F-112D [5 877+ 55 61 1830+ 95 (881116 284416 51 4.7740.28 4.9440.27 53 132415
JAR-1/4D (6 903+ 38 75 1966+ 90 21084109 304415 59 5.0250.27 5.3240.26 63 110414
T/88-1/8D 8 926+ 37 AT 2189+ 91 23264110 327416 53 5.3540.28 5.6240,27 54 97415
15/16R-1/16D 21 948+ 52 23 23944138 95534175 358425 16 6.2640.48 §.5540.45 17 6429
(3/4R-1/4D)% 18 9284 54 19 1950+142 21544180 296425 14 5.0040.44 §.4850.43 14 106428
(1/8F-1/8D)2 B 917+ 68 8 18BA+185 21294238 302+ T 4321055 4. 743054 8 147436
Significance 1 11 311 113 111} 111 1$1
Third parity’

Doniatil(D) L9004+ 98 112 1253+ 98 12774278 214417 81 3,5440,35 3.5140.33 96 162420
Friesian(F) 63 10204 42 122 2264+ 83 26744270 353414 84 5.3640.32 §.1040.30 87 126317
1/2F-1/2D 16 923+ 64 49 20104108 21564284 297+18 (2 5.0140,37 5.3830.35 44 114423
JI4R-1/4D 19 10114 46 60 21314103 23473281 311¢18 43 5.4330,37 5.8130.35 44 93420
T/8F-1/8D 36 10354 47 51 21014106 23154283 313418 35 5.48+0.38 5.79¢0.36 35 12942}
15/16R-1/16D 14 980+ 72 14 24484190 29394348 376433 9 5.5940.68 §,5040.67 9 115450
(VAR-174D)E 13 042+ 69 13 21514184 2579434) 380432 10 4.5840.59 §.40¢0.58 10 112442
(T/8R-1/8D)¢ 7 933+ B4 792414234 26594301 39THA1 6 4.48#0.77 5.2 $0.76 6 168457

hi t 3
Significance ns 133 1$1] 131 $ 111 ns

Fourth parity’

lomiati(D} B 9974117 T3 133R4124 13084185 204422 G19.8540.40 3.7540,36 64 174423
Rriesian(B) 42 1075+ 59 81 2454+ 99 27904122 359418 62 5.85¢0.34 §.5340.30 63 97419
[/2R-1/20 (7T 10294 74 30 22844135 24684157 318422 36 5.3040.40 5.54¢0,36 3T 157423
SHF-114D 28 10984 60 40 22564119 24393149 315e21 M 5.9440.39 f.24%0.35 34 112423
T/8F-1/8D 70 1094+ 89 33 21964128 2379+¢161 301423 21 5.8240,42 6114039 28 116420
UB/1RE-1/16D 6 11274116 7 28864232 34674300 440440 7 5.7640.65 6.9040.62 7 36+4d
(3/4R-1/4D)0 10 959+ 90 10 20734202 22074260 31943 § 5.7440.64 6.01+0.60 8 121442
CT/BR-1/8D)F 6 9904118 £ 20694271 24214351 360HAT ) £.6340,91 5.2840.87 5 88th]

Significance ns t44 s I 3 L, g
Ml parities'!

NomiatilD] 39 R20% 39 R5Y 1294+ 54 1341+ 81 221+ 9 540 3204004 3.1940.14 623 213+ 9
Priesian(F] 403 1037+ 20 753 2339+ 44 2736+ 65 358+ 7 580 5.2440. 11 5.8880.12 596 149+ 17
1/9R-1/2D 156 1024+ 30 394 2174% 59 2373+ 89 308+ g 328 5.1740.14 5.46%0.16 340 168+ 9
1/4R-174D 269 1020+ 24 403 2215+ 54 25144 80 325+ 8 318 5.1640.13 5.5930.15 326 1574 9§
T/8B-1/8D 239 1006+ 24 328 2212+ 56 2460+ 83 19549 255 5.14%0,14 5.5230.15 259 1594 9
15/16F-1/16D 89 10214 32 93 2407+ 84 27434125 360413 69 5.3140.23 5.9140.24 70 148415
(V/4R-1/4D)F 86 1028% 35 B8 2320+ 94 26714140 356415 70 5.08+0.24 5.6640.26 Tl 155416
(7/8F-1/8D)2 42 1013v 48 41 2208018 16327186 154720 35 S, 15W0.31 S.TEVeL4 36 I D
Significance 33 131 13 11 21 111 31

ztzzzcszzzzssosszIZssSITIISIIIISIIIIIIZSSSSIIIIIIIIIISIIIIIIIIIIIIIITARZaSIsSmEmmecccmmmmITEIIeoT

¢ Data of separate lactations were analysed using Wodel 8.
v Data of all lactations were analysed using Nodel 12,

ng= non-significant (EX0.08),

Yoo opeL0f, *P=pe,01, "ttePCL00]

( )¢ = inter-se mating.
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fable (311, lLeast-square means and their standard errors of milk production traits for different breed
groups in Shorthern trial.

K90 N305 THY 1P NCT NCI2 113
(ke (kg) (kg) (day) (kg/day)  (kg/day) (day)
Breed Group No. WeantSE  No. MeantSB MeantSR MeantSE No. NeantSE  MeantSE Mo, NeantSE

b anite
Doniati (D] 19 440+ 60 93 1060+ 92 10944118 237411 6 2.
2

10,26 2.6340.21 96 2l4+2d
10,25 1.3630.26 68 160122
10,27 4544028 103 166426
10.36 3.89%0.28 103 18834
10,39 3.4980.41 21 213831

Shorthorn (Sh) 33 6694 47 92 1685+ 18 (8478101 293414 68 4
[/28h-1/2D {03 1799+ 94 18674120 278417 103 4.
3/48h-1/4D 1 6864123 115 1658+ 89 1850%114 327416 103 3.5
1/85h-1/8D | GE5+110 28 1604122 177941640 332422 21 3 t
15/168h-1/16D § 192+ 84 9 1899+192 2174240 3631 8 1840.66 4,070,708 132464
(3/4sh-174D)E 20 T44y 5T 20 [867+159 20294200 310429 17 4.3140.80 (564053 11 153448
(7/88h-1/8D)% 21 Bﬁi; §9 23 14794146 1607+184 272326 19 3.7830.45 3.9640.48 19 164343

15/16-1/16D
[3/4Sh-1/4D)3 1
(1/8Sh-1/8D)% |
Significance

14784185 425294353 2T4T+431 345450 k|
0614129 13 22464252 21294304 246435 11
10734120 12 24114240 23514289 267433 11 |

it 3 ns ns it

Significance 31 tt $44 31} 113 s
Second parity'
Doniati (D] 12 B35+ 66 B0 1453+ 98 14864112 296413 79 3.5040.34 3.57+0.34 19 166423
Shorthorn (Sh) 33 9404 65 67 18634100 20084114 299413 56 4.4910.39 4763036 56 14124
1/28h-1/2D 98 19114106 19304122 253414 94 (844037 4.8340.37 94 151428
3/4Sh-1/4D 3 9264153 91 18394105 1934¢121 280414 66 4.5940.39 1,7310.40 66 162421
1/88h-1/8D [ 6404251 18 15844163 16554189 284422 10 3.3840.65 3.43+0.67 10 192448
15/168h-1/16D 5 0313122 8 21044256 20134300 UTH5 4 6.3981.02 6.5241.09 M
(3/48h-1/4D)? 6 9208 80 16 20164195 92224228 331426 13 §,2240,74 5.8540.75 13 13454
(7/8Sh-1/80)2 18 9763 75 20 20083179 20064200 266424 13 6.04%0.67 6.3140.69 13 103450
Significance it 133 13 3 131 31 ns
Third parity’
DoiTif?'fﬁTl 30 T48+112 T 17404132 17614149 254415 59 340,40 4734041 59 13642}
Shortharn (Sh) 28 9064111 50 19254135 20334152 271416 38 224042 5.4340.43 38 150424
1/28h-1/2D 93 20144145 20184166 261¢18 80 264043 5.2640.44 80 154425
3/4sh-1/4D 10974285 63 19154151 2030174 264419 4D 730,48 5.4940.48 43 145+28
1/88h-1/8D 940,85 6 134452
]

341,99 3 8060
480,81 11 BIHS
340,69 11 64Hd2.
% ns

= — ca b

{ i

§ §

§ §

t t t 5,134 §
1864224 8 14104262 15384316 264436 6 %.3240.84 #.
] b

1 1

'

Domiati (D 20 1964114 58 11014166 17224185 238423 (0 T740.46 4834047 44 136430
Shorthorn (Sh) 23 950+ 86 38 2234+1M4 23964193 318k24 2T 5491047 5.95¢0.47 27 117430
1/28h-1/2D 30 20164187 21014209 258425 64 5.5940.46 5744047 64 149430

3/48h-1/4D 110254321 43 1987+206 2035230 241428 33 5.8940.5% §.0130.56 33 125436
1/88h-1/8D 3 5694256 6 16428352 16024398 2641 4 4614109 4 841,11 L 170472
15/168h-1/16D 215303206 3 2M1+438 23964495 276459 2 §.3741.36 6.55¢1.38 2 -56490
(3/4Sh-1/4D)? 10 10354125 12 23914336 95044379 265415 11 6.2040.88 6.65¢0.89 11 143458
(7/8Sh-1/8D)? 8 10804130 11 2299+294 22504331 246440 10 1.5740.90 7.82:0.91 10 48459
Significance L

All parities'’
Doniati(D] 162 633+ 53 444 1458+ 91 16114112 278412 408

9.1640.30 2.4080.31 408 149+13
Shorthorn(Sh) 157 843+ 43 300 1871+ 82 2127+ 95 319410 228 2.9940.26 3.4310,27 228 125411
[/28h-1/2(D) 20 1018+ 99 525 1949+ 85 2095+ 98 980H11 460 3.5740.26 3.8140.27 (60 132412
3/48h-1/4D 11 983+ 83 381 1917% 88 21174101 305411 306 3.3440.28 3.67+0.28 306 126%12
T/85h-1/8D 12 8274 11 85 17684134 19534154 308417 65 3.0440.44 1.0440,45 65 12142}
15/16sh-1/16D 21 9563 76 32 19154191 21293220 313424 23 3.6140.62 (.0430,64 23 80436
(3/4Sh-1/4D)8 11 976+ §3 8% 22474139 25134160 333418 68 1.8840. 44 4. 2440440 68 112423
(7/88h-1/8D)? 76 958+ 53 101 21024133 23024153 32417 83 412042 1.5040 o83 92423
Significance t44 11 s si it s ns

'+ Data of separate lactations were analysed using Hodel 8.
'+ Data of all lactations were analysed uging Model 11,
ns= non-significant (P>0.06), * = P0G tr=PC, 01 *tr=PCL00]
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Table (32). Least-square means and their standard errors
of reproductive traits for different breed .
groups 1in Shorthorn trial,

CI AC*?

Firsl pavity’
Domiati (D)
Shorthorn (Sh)
1/2Sh-1/2D

—
Do po=3
[+|+i+|+ 1T
Wpy b=
oo w®
[+ |4 1+|++
o —

Sh-1/8D

4Sh-1/4D)?
/8Sh-1/8D)?

Significance

Second parity*
Domiati (D)
Shorthorn (Sh)
1/28h-1/2D
4Sh-1/4D
8Sh-1/8D
/

3/4Sh-1/4D
7/8
15/16Sh-1/16D
&%/

/

£

5/16Sh-1/16D

3/4Sh-1/4D)%

7/8Sh-1/8D)%
Significance

N—~—m=—w

hird parity*
omiati (D)
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/45h-1/4D
/8
3

=3

Sh-1/8D
5/16-1/16D
/4Sh-1/4D)?
7/8Sh-1/8D)?
Significance

Fourth parity*
Domiat1 (D
Shorthorn (Sh)
1/2Sh-1/2D

— ik =] O

Significance
All parities***
Domiati(D)
Shorthorn(Sh)
1/28h-1/2(D)
3/4Sh-1/4D
7/85h-1/8D
15/16Sh-1/16D
(3/4Sh-1/4D)%
(7/8Sh-1/8D)?
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¥ Data of separate lactations were analysed using Model 8.
il Age at first and second calving was analysed usin% Model 10
+++ Data of all lactations were analyvsed using Model 12
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yield with the increase of the proportion of Shorthom blood was also
detected by most of the Egyptian studies (e.g. El-ltriby and Asker, 1958;
Aboustate, 1975; Fahmy et al., 1976; Arafa, 1987).

Lcast-squares means for each genetic group of each lactation in
Shorthorn trial showed that M90, M305, TMY, MCII and MCI2 generally
increased  with the increase of order of lactation (Table 31).While
inconsistent or decreasing trend was observed for LP, Cl and DP (Tables
31&32). The increasing trend of M305 and TMY with the advance of
parity for Shorthorns and their crosses with Domiati was also recorded by
Aboustate (1975), Fahmy et al. (1976) and Arafa (1987).

In Jersey trial, least-squares means of most traits in separate
lactations showed that no clear trend was detected with the increase of the
proportion of Jersey blood (J) in the different genetic groups (Tables
33&34). Across all lactations, means of M305, TMY, MCI1 and MCI2
decreased with the increase of the proportion of Jersey blood from 1/2] to
15/16) (Table 33). Means of different genetic groups for LP were
approximately the same for all genetic groups, while means for DP
showing a decreasing trend as the proportion of Jersey blood increases.
For CI. no clear trend was observed (Table 34). El-Itriby et al. (1963) and
Aboustate (1975) noted that means of M305 and/or TMY increased with
the increase of the proportion of Jersey blood in up-graded groups.

Peak of M305 and TMY was reached in the fourth parity for up-
graded  groups of 3/4 J and 7/8 J , while the maximum yield for 1/2 J and
15/16] was attained in the third parity (Table 33). Means of MCI1 and
MCI2 increased also with the increase of parity, reaching their maximum
in the third parity for 1/2 J group and in the fourth parity for up-graded
groups of 3/41J,7/81] and 15/16 J. For LP, DP and CI, no clear trend was
observed for each genetic group with advancing of parity.

The inter-se mating of 3/4F1/4D, 7/8F1/8D, 3/4S1/4D and
7/8S1/8D produced cows with better performance than the other grades
(Tables 29-32). Sometimes, these grades of inter-se mating had superior
(or approached) performance relative to the exotic paternal purebreds
(Friesian and Shorthorn). In Egypt, the same observation was reported by
Fahmy et al. (1976) with Shorthorns and their crosses with Domiati and by
Arafa (1987) with Shorthorn, Friesian and their crosses with Domiati.

74



Table (33]. least-sauare means and their standard errors of milk production traits for different
breed groups in Jersey trial.

K308 ™Y LP NCI1 NCI2 pp
(ke) (kg) (day) (kg/day) (kg/day) (day)
Bragll ~ noebesmeess  ssesmmmes ammencsSsS esieresieess mmermettet STl
group No -Mean + SB  Mean t SE Nean + §B No Neant SE Nean + SE No Mean + SE
First parity’
Domiati(D] 19 198 + 135 193 4 172 209+ 21 U1 2,324 0,53 2.43 ¢ 0.56 19 13+ 4
Jersey(J) 19 1618 + 108 1746 + 136 201 ¢ 21 36 G0 0,31 .61 4 0,33 3T 106 # 25
1/23-1/2D 16 1963 4 127 1434 ¢ 162 5 4 25 31 3.2+ 0,37 3.56 +0.30 31 179 ¢ 31
IAJ-1/4D 50 1811 + 125 1981 + 159 332+ 2 39 5.10¢ 0.41 5.26 + 0.43 41 87 + 35
1/83-1/80 B 1631 4 101 1748 + 127 283+ 1§ 574,23+ 0,30 455 + 0.2 61 125 ¢ 24
15/164-1/16D 43 1616 + 132 1801 + 168 208 + 26 30 3.75: 043 413 ¢ 0.46 32 186 + 35
Significance $14 (22 L] L2 L2 ns
Second parity'
Domiati(D) 16 1419 + 183 1495 4 209 241+ 28 10 4.0T+ 0.56 3.94 + 0.5 11 173 + 40
Jersey(J) 29 1810 + 147 1849 + 170 282 + 23 24 .85+ 0,37 4.90 + 0,36 25 98 t 26
1/23-112D 29 2400 + 175 2564 + 201 304 + 21 26 540+ 0,50 5,81 + 0,49 26 100 ¢ 36
I4I-1/4D $1 1691 + 151 1768 + 174 266 + 24 31 74040 4,81 4 0,39 35 134 4 28
1/83-1/8D 55 1532 + 128 1505 + 150 240 + 20 42 4.87% 0.32 4,96 + 0.32 49 124 + 20
15/160-1/16D 31 1647 # 170 1743 & 19 257+ 26 24 5.04+ 045 5.52 4 044 25 10+ 3
Significance 122 122 ng o8 ng ns
Third parity’
DomiatilD] 9 1529 + 329 1453 4 422 258 ¢+ 55 3 3,094 1,65 2,93 ¢ 1,713 3 196 4 98
Jersey(J) 94 2024 + 185 2231 + 232 335+ 30 20 £.774 0,67 5.35 4 0.68 20 114} n
1/23-1/2D 91 443 + 254 2570 + 322 321 % 42 1% 6,504 0.91 6.74 +0.95 16 80 % £
II-114D 31839 + 188 1975 + 236 UT 3126 5.60% 0.61 5.97 ¢ 0.62 AR AL
7/81-1/8D U1 1933 4 164 2072 + 204 260 ¢ 91 30 5.33 0,56 5.65 + 0.56 34 116 ¢ k)|
15/169-1/15D 25 2112 + 214 2368 + 270 346 & 35 12 4,48+ 0,83 4.86 + 0.86 14 127 + 4§
Significant ng ns ns ne ns ns
Fourth parity’
DomiatilD) 3 1618 + T43 1947 + 901 33T ¢ 1Y
Jersey(J) [7 2118 + 260 2612 + 310 356 + 44 11 5.99% 92 6.99 40,90 12 115 ¢ 57
1/25-1/2D 14 2190 + 296 1867 + 477 191 ¢+ 70 9 5.02¢ A1 .84 ¢ 1,18 10 133 + 76
3/43-114D 29 2110 + 246 2418 + 292 33 ¢ (1 22 5,654 0.66 6,16 4 0.65 24 R}
1/83-1/8D 91 2266 + 279 2545 4 333 320 + 48 20 5,34+ 0,67 5.79 + 0.66 20 158 ¢ 41
15/163-1/16D 12 1722 + 357 1740 # 429 220 ¢+ 63 11 5.48+ 0,84 5.28 + 0.83 12 121 + 52
Significance ns ns ns ns ns ns
ALl parities’
Domiati(D) 60 12014 + 142 1273 ¢ 173 225 + 2} 30 2,87+ 044 2.85 £ 047 32 181 ¢ 3]
Jersey(J) 152 1798 + 120 2003 + 144 295 ¢+ 18 121 £,384 0,32 4.70 + 0,36 127 41 ¢ 2
1/2-1/20 125 2077 + 134 2231 ¢ 161 281 ¢ 20 100 4,70+ 0.35 4.93 +0.38 102 178 + 22
VAJ-1AD 24T 1794 + 119 1971 ¢ 143 283 4 18 187 4,384 0.31 4.61 4 0,35 201 161 + 20
1/83-1/80 252 1762 + 103 1937 + 125 275 4 16 184 4,37+ 0,29 4,64 ¢ 0,32 200 57 4 18
15/16J-1/16D 150 1756 + 128 1902 ¢ 154 275 4 19 105 .55+ 036 4734 039 112 12 + 22
Significance 14 23 ns tt 1t ng

i Data of separate lactations were analysed using Wodel 8.
't Data of all lactations were analysed using Model 12. ne= non-significant (P>0.05,
L YO LA LS TO D I L 1)
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Table (34). Least-square means and their standard errors of
reproductive traits for different breed groups
in Jersey trial, .

_.__._.__.._._._._._._._._.—__._..____—_-_.__._.-——..-_.-_.—__—_—_.—_._.._.._.-.--._——_._—_.—_—
..__..-___._...._...._.___...—.-_..-_._.....-..-_-.-...._-——_..-.-_--——.-—_..-__.-_.—-——_._—_.—___-

CI ACH?

(day) (month)
ppead 00200 2 SmsseseseeosseSss sesesoslc oS em
group No Mean + SE No Mean + SE
First parity’

Domiati(D) 17 448 + 37 32 30.5 + 2.8
Jersey(J) 37 419 + 21 43 37.0 + 1.8
1/2J-1/2D 31 481 + 25 36 33.0 + 2.9
3/4J-1/4D 39 401 + 28 50 35.7 + 1.8
7/8J-1/8D 57 415 + 21 81 35.0 + 1.5
15/16J-1/16D 31 468 + 29 43 36.0 + 2.0
Significance ns ns
Second parity’ .
Domiati(D) 10 417 + 39 16 39.2 + 4.8
Jersey(J) 25 367 + 25 29 52.3 + 2.7
1/2J-1/2D 26 443 + 33 29 45,2 + 4.3
3/4J-1/4D 31 407 + 28 41 51.9 + 2.5
7/8J-1/8D 43 411 + 22 55 49.1 + 2.2
15/16J-1/16D 24 368 + 31 31 48.7 + 2.9
Significance ns ns
'Ilhir_’t_i_,,m;it_r
Domiati(D 3 403 +121
Jersev(J) 20 450 + 4717
1/2J-1/2D 15 456 + 65°
3/4J-1/4D 26 393 + 42
7/8J-1/8D 31 419 + 38
15/16J-1/15D 12 454 + 59
Significant ns
Fourth parity’
Domiati(D)
Jersey(J) 12 511 + 36
1/2J-1/2D 9 429 + 46
3/43-1/4D 22 423 + 28
7/8J-1/8D 20 475 + 28
15/16J-1/16D 11 378 + 34
Significance *
All parities’
Domiati (D) 30 446 + 26
Jersey(J) 1 126 445 + 186
1/2J-1/2D 1 100 477 + 18
3/4J-1/4D 2 1817 458 + 15
7/8J-1/8D 2 186 464 + 156
15/16J-1/16D 1 106 444 + 17
Significance ns
+ Data of separate lactations were analysed using Model 8.

i Age at first and second calving was analysed usinf ?gdel 10.

+++ Data of all lactations were analysed using Mode
ns= non-significant (P>0.05, *= P<.05 **x-p¢,01 ***=P<.001
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4.4. Genetic components
Estimates of genetic components for different traits in the three
up-grading trials were obtained from models 8, 10 and 12.

4.4.1 Individual (direct) Additive Effect (G
4.4.1.1 Gl in Friesian trial

For all milk production traits in Friesian trial (M90, M305, TMY,
LP. MCI1 and MCI2), estimates of individual additive effect (G=gb-g¥)
in each separate lactation were generally large and in favour of Friesian
cows (Table 35). DP recorded positive estimates of G' in favour of

Friesian cows. This indicates that the Friesian cows are superior (P<0.01
or P<0.001) over Domiati cows in their direct additive effects for all milk
production traits. Such superiority in G' of Friesian cattle, raised in Egypt,
s also observed in most studies reviewed. In this respect, Vencovsky et al.
(1970) found that the deviation of Holstein from Guzera breed in direct
additive effect was 353 kg of milk. Robison et al. (1981) showed that
additive superiorities (direct effect) of Holstein over Ayrshire and Brown
Swiss, respectively were 759 and 857 kg for first lactation milk yield. For
milk yield, Cunningham and Syrstad (1987) reported that Friesian had
direct additive superiorities (G") of 488, 456 and 1600 kg over Brown
Swiss, Jersey and Sahiwal cattle, respectively. Martinez et al. (1988)
concluded that for contribution of each one percent of Holstein gene, an
increase of 10.02, 12.02, 12.51 and 12.15 kg in milk yield were expressed
for first, second, third and first to fifth lactation yield, respectively.
Madalena et al. (1990a) reported that the additive breed difference (direct
additive) between Holstein and Guzera cattle was large and positive for
M305 (3140 kg), LP (216 day) and MCI1 (7.79 kg/day). They added that
estimates for these traits were larger under high management system than
under low management. Ahlborn-Breier and Hohenboken (1991) reported
large additive breed difference (direct effect) for milk yield between
Holstein Friesian and Jersey (908 kg) in favour of Holstein Friesian. With
Bos taurus (Friesian) and Bos indicus (Sahiwal), Thorpe et al. (1993)
estimated 746 kg of milk as the difference in additive breed effect between
the two breeds.

Estimates of G' for lengths of CI in different parities were large
(P<0.01 or P<0.001) and in favour of Domiati cows (Table 35). G' for
AC1 was positive and in favour of Friesian cows, while G' estimate of
AC?2 was negative and in favour of Domiati cows; with insignificant effect
for both traits. This indicates that, relative to Domiati, Friesian COWS
showed longer (unfavourable) CI and calved at the first time at younger

77



Table (35). Estimates of individual (GI) and maternal (GH)
additive genetic effects for different traits
in first four lactations and in all lactations

in Friesian trial.

GI GH
Trait? Estimate SE Estimate SE
First lactation'
M90 -244 .5** 89.9 -209.8 110.8
M305 =1523.8% % 113.0 -1646.,8**™ 1569.6
TMY -1939.9*** 148.2 ~2178,.8%** 209.3
LP -213.5*** 23.4 -242.9*** 33.1
MCT1 -3,12%*" .37 -3,056%** .53
MC12 -3,94%** .38 -4,08%""" .54
DP 144.5**" 32.3 156.6%"* 46.3
CI x111..3%*"* 31.1 -122.9** 44,6
AC’* 3!04 2-08 _1.03 2- 1
Second lactation®
M90 -481.8*** 105.9 -445.5**" 119.2
M305 -1591.9*** 136.6 -1556.1*** 193.3
TMY -1992.56%** 178.9 -2088.5*** 253.1
LP -209.6*** 25.2 -218.7*** 35.7
MCT1 -3.22*** .41 -2.91*** .59
MCTI2 -3.97%** .42 -3,.85%** .59
DP 123.8*** 28.2 121 .4%% 40.4
CI -81.6%* 29.17 -92.7* 42.5
AC"‘ _Ong-‘ 2-64 _5158 3-62
Third lactation?
M0 -163.2 153.6 -168. 171.4
M305 -1549.3%** 191.7 -1530.6*** 277.17
TMY -2172.4*** 247.5 -2335.0*** 358.5
LP -233.4*** 33.3 -274,9%** 48.3
MCI1 -2.46*** .62 -1.76* .93
MCIZ2 -3.T71*** .62 -3.41*** .92
DP 39.6 47.1 8.0 70.2
o | =176.4%*" 45.5 -246,0%** 67.8
Fourth lactation'
M9 -125.0 207.3 -94.1 244.5
M305 ~-1601,.7%*" 245.5 -1391.2*** 347.8
TMY -2226.5**" 320.4 -2071.0*** 454.0
LP -249.T7*** 42.1 -266.1*** 59.7
MCT1 -2.62%** .73 -2.22* 1.04
MCTI2 T e .71 -3.74*** 1.02
DP 128.5*" 51.8 157.0* 74.6
CcI -149.0** 52.4 -144.6* 75.5
All lactations*'*’
M30 -290.,9*** 45.5 -244,9*** 48.8
M305 -1517.3*** 53.7 =1423.0%** Tbv3
TMY -1993.,7*** 75.2 -1967.6*** 105.4
LP -202.2*** 9.4 -216.5*** 13.1
MCT1 -2.88%** 0.1 -2.43%** 0.2
MCI2 -3.81*** 0.1 -3.50*** 0.2
DP 97.T7*** 12.7 99.,5%** 17.9
CI -122.0%** 12.3 -139.6*** 17.3

——— ——

a Data of milk yield recorded in kg; LP, CI and DP in days;
MCI1 and MCI2 in kg/day; AC in months.

+ Data of separate lactations were analysed using Model 8.

' Age at first and second calving was analysed usin% Model 10.

+++ Data of all lactations were analysed using Model 12.

* = p¢,05, **=P<.01, ***=P<.001.
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age by 3.04 months while calved at the second time at older age by 0.8
months than Domiati cows. Thus, the advantages of Friesian cows for
lactation traits were offset partially by longer CI than Domiati cOWs. The
same trend was observed by Thorpe et al., (1993) with Bos taurus and
Qahiwal cattle. In literature, Martinez et al. (1988) revealed that
replacement of pure Zebu genes by Holstein genes was associated with a
reduction in AC1 by 6 months along with a reduction in CI by 37 days.
Touchberry (1992) showed that Holsteins exceeded Gumnseys (P<0.05) by
9.4 days for CI. The same author reported earlier age at first calving (8.6
days) for Gurnseys than for Holsteins, but with non-significant effect.

Estimates of G' for most milk production traits (M90, M305, ™Y,
LP, MCI1 and MCI2) increased generally with the advancement of parity
. favour of Friesians (Table 35). The increasing trend of G' with
advancing of parity from the first to the third parity was reported for milk
yield by Martinez et al. (1988). Touchberry (1992) stated that Holsteins
exceeded Gumseys by 2336, 2691 and 2514 kg of 305-day milk in first,
second and combined first and second lactations, respectively, i.e. the
additive genetic differences between Guernsey and Holstein increased
from the first parity to the second one. Individual additivity of cows (G')
for DP decreased with the increase of parity up to the third parity, and
increased in the fourth one (Table 35).

Across all lactations, negative estimates of G' for all milk traits
(M90, M305, TMY, LP, MCI1 and MCI2) were significant (P<0.001) and
in favour of Friesian cows (Table 35). Positive  significant (P<0.001)
estimate of G' was obtained for DP in favour of Friesian cows, but
negative significant (P<0.001) estimate was recorded for CI in favour of
Domiati cows.

4.4.1.2 G' in Shorthorn trial

Similar to Friesian trial, estimates of G' for most milk traits m
Shorthorn trial were in favour of Shorthom breed (Table 36), i.e.
Shorthorn additive effects had significant variation in lactational
performance of ctossbred cows. Such superiority of G' estimates in
Shorthorn over Domiati (P<0.05 or P<0.01 or P<0.001) for most traits
indicates that Shorthom could be used as-an effective breed in dairy
industry in Egypt in genetic improvement by crossing with Domiati cattle.
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Table (36). Estimates of individual (G!) and matgrnal (GM)
genetic effects for different.traits in the
first four lactations and in all lactations

in Shorthorn Lrial. _
G! GH

Traitt Estimate SE Estimate SE

First Parity*

M90 "“'”I'—364.6‘*' 94 .9 -301.6 158.3

M305 -858.1*** 164.3 -649.9** 230.9

TMY -1126.8*** 204 .4 -957.,9*** 286.17

LP =129 , 4> %" 29.3 -121.6** 41.1

MCT1 -1.46*" .51 -.98 .73

MCI2 -1.80%** .55 -1.32 LT

DP 71:3 50.8 74.9 71.6

CT -95,6™* 39.8 -107.1* 56.1

ACH -1.81 1.99 -4.90 2.68

Second parity’

M90 -378.2*" 117.3 -382.6* 191.3

M305 -639.2*** 197.6 -612.2* 282.02

TMY -672.5** 232.6 -684.8" 331.96

LP -39.7 26.98 -63.3 38.5

MCT1 =R 34" T LT -2,.57"" 1.02

MCIZ2 -2.61%** LT3 -3.11** 1.056

DP 60.4 54.6 85.17 78.1

CI -63.9 42.4 -91.2 60.7

AC*H? -3.97 2.56 -5.26 3.47

Third Parity*

M90 -406.8** 154.9 -398.7 332.56

M305 -515.9* 2565.1 -668.06 370.8

TMY -669.5* 315.1 -797.3 458.1

LP -556.9 37.04 -62.05 53.9

MCI1 -1.,74** .12 -2.66™" 1.06

MCI2 -2.20%* .73 -2.98%* 1.07

DP 52.7 46.04 99.9 67.2

CI -54.4 48.2 -19.7 70.3

Fourth Parity'

M30 -417.7* 186.2 -469.5 373.5

M305 -720.4* 332.2 -899.6 485.2

TMY -759.0* 377.1 -934.4 550.7

LP -53.3 44 .5 -68.7 65.0

MCI1 -1.86 1.04 -2.217 1.46

MCIZ2 -2.24* 1.05 -2.80 1.48

DP 121.7 69.2 172.9 97.2

CI 21.4 63.7 54.2 89.5

All parities*'?

M90 -329.3*** 44,04 -179.4* 80.1

M305 -649.4*** 63.1 -629.0*** 85.4

TMY =778 . " e 76 .7 -819.2*** 103.9

LP -65.2*** 9.6 o e i 12.9

MCI1 -1.,70%** .2 -1.560*** «3

MCI2 -1.98*%** e -1.,98%** o3

DP 69, 7*** 16.9 85.6%** 22.9

(1§ -38.8** 14.5 -49.4** 19.7

::....—_-'..—_—....:—...:::::::...—::::_'::==:=====:::::::===_'-===_.-.._—:======::

Data of milk yield recorded in Kg;
days; MCI1 and MCI2 in Kg/day; AC in months.
Data of separate lactations were analysed using Model 8.

++ Age at first and second calving was analysed usin% Model 10.
+++ Data of all lactations were analvsed using Model S
= - p<.05, **=P<.01, **x =pc,001
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Negative insignificant estimates of G' were recorded for Cl in the
first three parities in favour of Domiati cows. ACI and AC2 recorded
insignificant negative estimates of G' in favour of Domiati cows. Similar to
Friesian  cows, however, Shorthomn cows recorded superior individual
additivity over Domiati cows for milk traits was offset with longer Cl and
older ages at first and second calving. "

With the advancement of parity, G' estimates for M90 increased
from the first parity to the fourth one, while estimates of M305 and TMY
decreased generally from the first to the third, and increased in the fourth
one (Table 36). Inconsistent trend of G' was recorded for MCI1, MCI2,
LP and DP. G' estimates for Cl decreased from the first to the fourth
parity, while estimates for age at calving increased from the first parity to
the second one (in favour of Domiati cOws).

Across all lactations, estimates of G' for milk traits were negative
and significant (P<0.01 or P<0.001) in favour of Shorthorn breed (Table
36). G' for DP was positive and in favour of Shorthorn cows, while it was
negative for Cl in favour of Domiati cows.

4.4.1.3 G'in Jersey trial

In separate lactations, the negative estimates of G' for milk
production traits (M305, TMY, LP, MCI1 and MCI2) were in favour of
Jersey cows, although they were insignificant in most cases (Table 37).
Positive G' for DP in the first three parities, indicate that Domiati COWS
had longer DP than Jersey cOws.

Opposite to Friesian and Shorthom breeds, estimates of G' for CI
were generally positive and non-significant, indicating that Jersey cows
recorded shorter CI than Domiati COWS. Negative and-significant estimates
of G' for ACI and AC2 show that Domiati cows had younger age at first
and second calving than Jersey COWS. :

With the advancement of parity, estimates of G' for milk production
traits recorded inconsistent trend (Table 37). Small number of records per
breed group may be responsible for such indefinite trend in Jersey trial.
This is clear, since standard errors of G' estimates in Jersey trial are higher
than those obtaind in Friesian and Shorthorn trials (Tables 35, 36 and 37).

Across all lactations, estimates of G' for milk production traits were
negative and significant (P<0.001) in favour of Jersey breed (Table 37).
Estimates of G' for DP (P<0.05) and C1 were positive and revealing that
Domiati cows had longer DP and ClI than Jersey cows.

81



Table (37). Estimates of individual (G!) aqd mqternal (G")
genetic effects for different traits in the first

four lactations and in all lactations in
Jersey trial.
Gl GM
Trait = —-mm—m——————=-=—=== SemosmooTTTmmm L
Fstimate SE Estimate SE
First lactation*
M305 -1234.3**" 234.2 -1117.3*** 266.17
TMY -1465.,8%*** 303.7 -1347.7*** 345.8
LP -133.4** 47.3 -132.5** 53.9
MCT1 -2.75** .92 -2.,45** .95
MCIZ2 -3.,14** .97 -2.97** 1.01
DP 16.5 73.6 38.4 76.6
CT 40.0 63.3 61.3 65.2
AC -8.76" 4.31 -9.40* 4.68
Second lactation®
M305 -106.6 310.4 446.6 356.1
TMY -57.9 345.2 564.5 396.1
LP -15.9 46.5 16.2 53.3
MCT1 -1.11 .91 -.60 1.01
MCI2 -1.31 .87 -.52 .97
DP 102.1 65.2 90.0 72.3
CT 71.5 64.6 112.5 70.6
AC -17.01* 7.59 -16.97* 7.90
Third lactation’
M305 -504.8 539.2 -106.7 565.3
TMY -905.5 697.0 -491.8 730.17
LP -76.0 91.9 -76.1 96.3
MCI1 -1.80 2.56 07 2.40
MCT2 -2.73 2.70 -.83 2.+53
DP 97.17 151.5 38.1 136.6
e1 -43.0 189.4 -33.5 177.5
Fourth lactation' ‘
M305 -501.6 1184.3 -234.1 1089.4
TMY -653.8 1439.5 -829.0 1324.1
LP 1.5 215.6 -83.0 198.3
MCI1 1.05 1.74 1.12 1.97
MCI2 2.56 1.70 2.76 1.92
DP -38.4 110.2 -66.9 124.6
cI 115.0 64.2 94,1 72.4
All lactations***
M305 -655.2%** 122.3 -271.5* 126.1
TMY 824 .,1%** 152.3 -422.,1** 156.9
LP -80.5*** 22.8 -65.7** 23.5
MCI1 -2.02*** .43 -1.36** .43
MCI2 -2.41*%** .42 -1.69*** 41
DP 56.7* 30.0 71.8** 29.56
CI 4.4 31.9 27.5 31.2
¢ Data of separate lactations were analysed using Model 8.

+ 4 Age at first and seco d calving was analysed using model 10
+++ Data of all lactations were analysed using Model 12.
* =z P<.05 **=p<,01 *xx =p,001
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4.4.1.4 G! across all grading trials

For milk traits across all up-grading trials, foreign breeds (Friesian,
Shorthormn and Jersey) always surpassed Domiati breed (P<0.05 or P<0.01
or P<0.001) in their individual (direct) additive effects (Tables
15&36&37). Significant effects of direct additivity were observed for milk
production traits by different investigators working on different breeds of
dairy cattle (Robison et al., 1981, Martinez et al., 1988; Madalena et al.,
1990a; Ahlborn-Breier and Hohenboken, 1991; Touchberry, 1992; Thorpe
et al., 1993; 7amecki et al., 1993; McAllister et al., 1994). Also, estimates
of G' in favour of Friesian breed were higher than those G' in favour of
Jersey and Shorthom breeds. In this respect, dairy cattle producers could
expect different performances from Friesian x Domiati or Shorthorn X
Domiati or Jersey X Domiati because differences in individual additivity
(direct effect) of cows were generally important. For DP, Friesians showed
the lowest G' followed by Shorthom and Jersey (Tables 35&36&37).
Also, Friesian breed showed higher G' for Cl compared with Shorthom
and Jersey breeds. Among the three foreign breeds, Friesian recorded the
lowest G for AC1 and AC2 than Jersey and Shorthom. In the literature,
significant estimates of G' were recorded for ACl (Martinez et al., 1988;
Thorpe et al, 1993) and for CI (Martinez et al., 1988; Touchberry, 1992;
Thorpe et al., 1993). On the other hand, insignificant G' was reported for
CI by Madalena et al. (1990a) and for AC1 by Touchberry (1992).

4.4.2 Maternal Additive Effect (G
4.4.2.1 GM in Friesian trial

For milk production traits (M90, M305, ™Y, LP, MCII and
MCI2) in Friesian trial, estimates of maternal additive effect (GM=g¥pb-
gMp) in each separate lactation were large and in favour of Friesian dams
(Table 35). Since GM for milk traits are negative and significant (P<0.05 or
P<0.01 or P<0.001), a daughter of Friesian dam had higher milk (M90,
M305, TMY, LP, MCI1 and MCI2) than 2 daughter of Domiati dam.
Estimates of breed-group differences in GM cited from the literature
evidenced the superiority of Friesian dams relative to other breeds of dairy
cattle. In this respect, Donald et al. (1977) revealed that reciprocal heifers
of first cross of larger breed (Friesian) generally yielded more milk than
those of smaller breed (Ayrshire or J ersey). The Jersey X British Friesian
animals were better in G of 305-day milk yield by 1724205 kg, 4904217
kg and 724+396 kg than animals of British Friesian x Jersey in the first,
second and combined first and second lactations, respectively, i.e. additive
maternity was in favour of British- Friesian dams. They added that
Ayrshire X Friesian and Friesian X Ayrshire recorded also large differences
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in GM in favour of Friesian dams. Robison et al. (1981) reported that
Holstein maternity exceeded those maternities for Ayrshire and Brown
Swiss by 607 kg (P<0.01) and 476 kg (P<0.01) for 305-day milk yield and
494 kg (P<0.01) and 375 kg (P<0.05) for fat-corrected milk yield.

Also, GM estimates for DP were positive and mostly significant
(P<0.05 or P<0.01 or P<0.001) and in favour of Friesian dams (Table 35),
ie. a daughter of Friesian dam showed shorter DP  than a daughter of
Domiati dam. With reproductive traits, the negative estimates of GM for CI
were significant (P<0.05 or P<0.01 or P< 0.001) and in favour of Domiati
dams (Table 35). Negative estimates of GM for AC1 and AC2 were also in
favour of Domiati dams, i.e. additive maternity of Friesian dams showed
longer CI and older AC1 and AC2 than additive maternity of Domiati
dams. Results of Thorpe et al. (1993) worked on Bos Taurus (Ayrshire
and Friesian), Sahiwal and their crosses showed that daughters of Sahiwal
dam recorded 602 kg in TMY higher than daughters of Bos Taurus dam
(P<0.001), i.e. additive maternity was in favour of Sahiwal cattle. Also,
daughters of Sahiwal dams recorded insignificant longer CI by 18 days
than daughter of Bos Taurus. On the other hand, the same authors
concluded that maternal additive effect for AC1 was 68 days in favour of
Bos taurus dams.

Estimates of GM for M90 increased from the first parity to the
second one and decreased thereafter (Table 35). For M305, a decreasing
trend from the first to the fourth parity was observed. A decreasing trend
of GM was detected from the first parity to the third for MCI1, MCI2 and
DP (in favour of Friesian dams). The additive maternity for AC1 and AC2
(in favour of Domiati breed) increased from the first parity to the second
one (Table 35). On the other hand, additive-maternity (GM) for TMY, LP
and CI showed inconsistent trend.

Across all lactations and in favour of Friesian dams, negative and
significant (P<0.001) estimates of GM were detected for M90, M305,
TMY, LP, MCI1 and MCI2 (Table 35). Positive estimate of GM (P<0.001)
for DP was observed (in favour of Friesian dams), while negative one
(P<0.001) was obtaind for CI in favour of Domiati dams.

4.4.2.2 GM in Shorthorn trial

Similar to Friesian trial and in favour of Shorthorn dams, negative
and mostly significant (P<0.05 or P<0.01 or P<0.001) estimates of GM for
milk production traits in the first four lactations were recorded (Table 36).
Thus, a daughter of Shorthorn dam recorded higher M90, M305, TMY,
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LP. MCI1 and MCI2 than a daughter of Domiati dam. Estimates of GM for
DP were positive and in favour of Shorthom dams, i.e. shorter DP s
recorded by a daughter of Shorthorn dam than that recorded by a daughter
of Domiati dam.

With reproductive traits, insignificant negative GM estimates for CI
(in favour of Domiati dams) were recorded in the first three parities. Also,
negative insignificant estimates of GM were obtained for AC1 and AC2 (in
favour of Domiati dams). So, a daughter of Domiati dam recorded shorter
CI along with younger ACI and AC2 than a daughter of Shorthorn dam.

Additive matemity in favour of Shorthorn for M90 increased from
the first parity to the fourth, while it decreased from the first to the second
for M305 and TMY and from the first parity to the third for LP, and
increased thereafter (Table 36). GM for MCI1 and MCI2 increased from
the first parity to the second one, then remained at a constant level up to
the fourth parity. The additive maternity for DP increased from the first
parity to the fourth, while a decreasing trend was observed for CI.
Estimates of GM increased for age at calving from the first parity to the
second one (AC2).

Negative G“ estimates for milk production traits across all
lactations (Table 36) were significant (P<0.05 or P<0.01 or P<0.001) and
o favour of Shorthorn dams. Positive G" estimate (P<0.001) was
recorded for DP (in favour of Shorthom dams), while it was negative

(P<0.01) for CI (in favour of Domiati dams).

4.4.2.3 GMin Jersey trial

In this trial, most estimates of additive maternity (GM) for milk
production traits (M305, TMY, LP, MCI1 and MCI2) were negative and
in favour of Jersey dams (Table 37). Ahlbomn-Breier and Hohenboken
(1991) with Holstein and Jersey recorded a negative GM (-102 kg) for 305-
day milk yield in favour of Jersey breed, i.e. daughters of Jersey dams
showed an increase in milk yield, whereas daughters of Holstein-Friesian
dams showed a reduction in milk yield. The same authors concluded that
additive matemity for milk yield represented 11% of the individual
additive effects. Insignificant estimates of GM for DP were generally
positive and in favour of Jersey dams. Positive GM estimates for CI (in
favour of Jersey dams) were observed in the first and second parities,
while negative G (in favour of Domiati dams) were recorded in the third
and fourth parities. In favour of Domiati dams, negative and significant
(P<0.05) GM were recorded for AC1 and ACZ.
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The first parity showed the highest GM for most milk production
traits (M305, TMY, MCI1, MCI2 and LP), while the third parity recorded
the lowest estimates (Table 37). In favour of Domiati dams, positive
estimates of GM were detected in the second parity for M305, TMY and
LP. Dealing with DP, GM estimates increased from the first parity to the
second one, and decreased thereafter. Estimates of GM for CI increased
from the first parity to the second. Additive maternity (GM) for age at
calving increased from the first parity (AC1) to the second (AC2).

Negative and significant estimates of GM (Table 37) for milk traits
across all lactations (M305, TMY, LP, MCI1 and MCI2) indicate that
daughters of Jersey dams had higher milk traits than daughters of Domiati
dams. Also, positive and significant GM (P<0.01) for DP and insignificant
GM estimate for CI indicate that daughters of Jersey dams recorded higher
milk production traits and shorter DP and CI than daughters of Domiati
dams.

4.4.2.4 GM across all grading trials

For most traits across all up-grading trials (Tables 35 36 and 37),
estimates of GM were generally in favour of the foreign dams (Friesian,
Shorthorn and Jersey). For milk production traits in most cases, Friesian
dams ranked first for additive matemity, followed by Shorthorn dams, then
Jersey dams. Also, Friesian dams ranked first for additive maternity (GM)
of DP, but Jersey dams recorded the lowest GM for CI. Friesian dams
ranked first for AC1 and AC2, followed by Shorthorn and Jersey dams,
‘e Friesian dams are the youngest breed for ACi and AC2. In this
respect, additive maternity reported by Robison et al. (1981) for fat-
corrected milk yield of Holstein exceeded those matemnities for Ayrshire
and Brown Swiss. With Holstein and Jersey breeds, Ahlborn-Breier and
Hohenboken (1991) concluded that maternal additivity (G™) for milk yield
of Jersey dams exceeded those of Holstein dams.

4.4.3 Individual (Direct) Heterosis (HY
Estimates of heterosis components for different traits in the three
grading trials are presented in Tables 38, 39 and 40.

4.4.3.1 H'in Friesian trial

In this trial (Table 38), the direct heterotic superiority (HY) of
crossbred cows in M90 over the average of their parental purebreds were
43.7 kg (6.1%) in the first parity and 65.1 kg (8.6%) in the second one.

Dealing with M305, estimates of 11" were generally positive where
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Table (38). Estimates of individual (H!) and maternal (H") heterotic effects
for different traits in the first four lactations and in all
lactations in Friesian trial.

HI HM HI/Gt  HM/GM
————————————————————————————————————————————————— % %

Trait2 Actual SE % Actual SE % ’

estimale Estimate

First lactation®

M90 43,7 40.4 6.1 2.7 30.9 7.4 17.9 25.1

M305 -17.0 45.0 -1.1 247.5%** 47.7 17.1 -1.1 15.0

TMY -69.2 59.0 -4.4 307.8*** 62.6 19.6 -3.6 14.1

LP -4.2 9.3 -1.5 256.2%* 9,9« 9.2 -2.0 10.4
MCI1 .16 +16 4.7 R 16 0 21.1 5.1 23.9
MCI2 .07 .16 1.8 LBH*** .16 23.3 1.8 20.8
DP -3.9 13.4 -2.1 -38.4** 13.9 -21.3 -2.7 -24.5
CI -4.5 12.9 -1.0 -1.3 13.4 -0.3 -4.0 -1.1
AC** -3.16*** 0.84 -8.2 -0.49** 0.81 -1.3 -103.9 -47.6

Second lactation*

M90 65.1 41.6 8.6 105.8** 33.1 14.0 13.56 23.7
M305 1.3 56.3 1.9 270, 7 ** 60.2 16.6 2.0 17.4
TMY -67.8 73.7 -3.7 273.6%** 78.8 15.0 -3.4 13.

LP -13.2 10.4 -4.6 18.3 11.1 6.4 -6.3 8.4
MCI 1 v 25 LT 6.1 S T2RAX .19 17T 7.8 24.1
MCI2 .13 L7 2.8 T4rNE .19 16.7 3.3 19.2
DP -1.0 11.8 -0.7 -31.1** 12.7 21.5 -0.8 -25.6
CI -5.0 12.4 -1.1 4,0 13.4 0.9 -6.1 4.3
ACH* -3.52** 1.11 -6.5 -0.37 1.04 -0.7 -434.6 -6.6

Third lactation*

M30 -22.4 55.2 -2.3 57.7 45.9 6.0 -13.7 34.3
M305 84.0 80.7 4.7 242.0** 82.5 13.7 5.4 15.8
TMY -18.2 104.1 -0.9 273.1** 106.6 13.8 -0.8 11.7
LP -7.6 14.0 -2.17 25.7 14.3 9.1 -3.5 9.3
MCI1 .45 .26 10.1 LH9** .25 13.1 18.3 33.5
MCI2 .22 .26 4.6 .68** .25  14.1 5.9 19.9
DP -28.5 19.6 -19.9 -33.17 18.6 -23.5 -72.0 -421.3
Cl -45,.8** 18.8 -10.5 -3.7 17.9 -0.8 -26.1 -1.5
Fourth lactation*
M90 -14.4 66.6 -1.3 38.4 56.8 3.7 -11.5 -40.8
M305 136.9 101.5 Tl 142.9 92.5 7.5 8.5 10.3
TMY 65.8 132.5 3.2 116.5 120.7 5.6 3.0 5.6
LP -2.1 17.4 -0.7 7.7 15.8 2.7 -0.8 3.0
MCI 1 .38 .29 1 | N it 27 18.8 14.5 41.0
MCI2 .16 .29 3.1 LBE*** .26 16.7 4.1 23.0
NP 21.7 20.9 16.0 -24.1 19.1 -17.8 16.9 -15.4
CI 3.2 21.1 0.7 -17.9 19.3 -4.3 2l -12.4
All lactations*'?®
M90 62.6*** 15.1 6.7 60, 7*** 13.3 6.5 21.5 24.8
M305 185.6*** 21.6 10.2 264, 1*** 22.0 14.5 12.2 18.6
TMY 159.7*** 30.2 7.8 338.9*** 30.8 16.6 8.0 17.2
LP 3.4 3.7 1.2 29, 4*** 3.8 10.2 1 T 13.6
MCT1 0.562%** 0.1 13.3 0.561*** 0.1 13.3 19.4 23.0
MCI2 0.499*** 0.1 11.0 0.668%** 0.1 14.8 13.1 19.1
DP -4.9 5.1 -2.7 -17.0*** 5.2 -9.4 -5.0 -17.1
CI -6.5 4.9 -1.4 15.9** 5.0 3.4 -5.3 11.4

in kg/day; Ac in months.
+ Data of separate lactations were analysed using Model 8.

+4

DP in days; MCI1 and MCI2

Age at first and second calving was analysed using Model 10.

+++ pData of all lactations were analysed using Model 12.

* = P<.05,

**=p<. 01

, ¥**=p<.001.
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Fstimates of individual
traits in the

in Shorthorn trial.

Table (39).
different
Trait? Actual
estimate

First Parity'

M90 65.7
M305 264,2***
™Y 227.99**
LP 2.5
MCT1 L T2%*
MCI12 LT2x*
DP -6.3

Cl -17.1
AGCH* -2.24*
Second parity’

M30 42.5
M305 126.5
™Y 129.3
LP -5.2
MCI1 .20
MCI2 A1
DP 13.7

CI -8.2
AC** -1.60
Third Parity'

M90 43.9
M305 17.5
T™Y -47.2

LP -16.9
MCI1 - ;.16
MCT 2 -.25
Dp 23.5

CI 2.9
Fourth Parity*

M30 -21.3
M305 -10.6
T™MY .8
LP -14.8
MCI 1 12
MCI2 .05
NP 53.7

CI 31.5
All parities*'?®

M90 192 2
M305 194.5***
TMY 1R7.5%**
LP -10.5**
MCI1 LHTx**
MCIZ2 JABEER
DP 7.8

cI -13.04*

kg/day; AC in months.
+ Data of separate lactations were ana
++ Age at first and second ca
+++ Data of all lactations were analys
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* = p¢.05, **=pP<.01, ®x¥=pL, 001

lving was ana

(H!') and maternal (H") heterotic effects for
first four lactations and in all lactations

Actual

estimate

249.1**
52'98lt
-.05

.08
10.5
53.4**

-0.29

-94.6
48.17
110.3
25.1*
-.02
.07
17.5
40.9*
1.67

114.2%*~
170.0%**
192, 9***
15.9%**
.39***
L 40%**
-6.4
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HH

SE 4
93.2 12.4
71.8  11.7
89.3 16.9
12.8 20,1
22 -1.6
b 2.3
21.8 5.6
7.1 11.9
.88  -0.8
177.3 -12.0
94.4 2.9
111.2 6.3
12.9 9.1
33 -.5
.34 1.8
25.6 11.4
19.9 9.9
1.17 3.4
168.1 -21.2
116.8 -4.4
144.2  -2.7
16.95 -2.6
.38 -3.7
.38 1.0
24.2 -3.5
25.3 5.1
212.6 -13.2
167.8 -1.4
190.5 -2.8
22.5 -11.1
49 4.9
50 4.1
33.04 15.5
30.4 2.9
30.6 15.5
28.4  10.2
34,5 10.3
4.3 5.3
. 15.2

1 16.4
7.6 4.7
6.5 1.2

—— e e e ————

Hl/G! HM/GM
% %
18.0 22.7
30.8 24.7
20,2 26,0

2.0 43.5
49,3 -5.1
40.0 6.1
-8.8 14.0

-17.9 49.9
-123.8 -5.9
11.2 -24.7
19.8 8.0
19.2 16.1
-13.1 39.6

8.5 -0.8

4,2 2.3
22.7 20.4

-12.8 44.8
-40.3 31.7
10.8 -43.9
3.4 -12.2
-7.1 -6.4
-30.2 -1.1
-8.6 -7.0
-11.4 1.7
44.6 -5.0

5.3 103.0
-5.1 -24.17
-1.5 -3.0

1.0 -6.1
-27.8 -45.0

6.5 11.0

2.2 7.5
44 .1 11..3
147.2 22.2
58.4 63.6
29.9 27.0
20.2 23.5

-16.1 18.3

33.5 26.0

24.2 2 21.2

11.2 -7.5

-33.6 13.2
and MCI2 in

lysed using Model 8.
lysed using Model 10.
ed using Model 12.



Tahle (40). Estimates of individual (HD) and maternal (HY) effects for different
traits in the first four lactations and in all lactations in

Jersey trial.

Actual SE % Actual SE %
Trait estimate estimate

First lactation®

e o o e e e R ——— Yt} ———
==== _._....___._—_-_.—_—._._.._._._.._.__ _._...._._—-—..-.._.._—_.-_—_-_—.—_.__-__ ..._—__...___....._.__.—_._-—.--——_._—_

M305 116.9 85.8 9.6 452.8%** 119.8 37.5 9.5 40.5
TMY 118.1 111.2 9.3 533, 2*** 155.3 42.0 8.1 39.6
LP .9 17..:3 3 64.1** 24.2 25.17 0.7 48,4
MCT1 .29 «+29 8.8 1.42*** .43 43.5 10.5 58.0
MCL2 AT W31 1.9 140" . W Ab 39.9 hiod 47.1
DP 21.8 25.2 18.4 -42.2 36.6 -35.5 132.1 -109.9
Cl 21.2 20.2 4.9 -42.1 30.1 -9.7 53.0 -68.7
AC -0.64 2.41 -1.8 197 1.71 5.3 7.3 18.8
Second lactation®

M305 553,.3%** 120.4 34.2 -193.8 161.0 -12.0 519.0 -43.4
TMY 622.4*** 133.9 37.2 -211.2 179.0 -12.6 1074.9 -37.4
LP 32.1 18.0 12.3 -13.6 24.1 -5.2 201.9 -84.0
MCT1 .50 .39 11.3 -.04 .44 -1.0 45.0 -6.7
MC12 +18* .37 17.8 -.06 .42 -1.3 59.5 -11.5
DP -12.1 28.0 -8.9 9.5 .1 7.1 -11.9 10.6
CI 41.0 26.3 10.4 1.0 31.4 0.2 57.3 0.9
AC .04 3.93 0.1 5.05 2.78 11.1 0.23 29.8
Third lactation®

M305 398.1 211.8 22.4 -131.5 212.7 -7.4 78.8 -123.2
T™MY 413.6 273.8 22.4 -92.1 275.0 -5.0 45.6 -18.7
LP -1 36.1 -.04 -49.9 36.2 -16.8 -0.1 -65.6
MCI1 1.87* .90 47.4 .68 .78 17.4 103.9 971.4
MC12 1.90* .96 45.9 .82 .82 19.9 69.6 98.8
DP -59.6 50.1 -38.4 -44.8 45.7 -28.9 -61.0 -117.6
el 9.5 67.2 2.2 -35.1 7.8 -8.2 22.1 -104.8
Fourth lactation®

M305 267.4 385.6 14.3 166.3 339.9 8.9 53.3 71.0
TMY -175.1 468.17 -7.6 296.2 413.2 13.0 -26.17 35.7
LP -84.6 70.2 -24.4 39.0 61.9 11.2 -5640 47.0
MCI1 .06 .63 -.16 .83 5.7 -14.3
MCI2 .20 .61 -.28 .81 7.8 -10.1
DP -28.5 40.9 38.9 53.7 -74.2 58.1
CI -20.8 23.1 -1.1 30. -78.1 -1.2
All lactations***

M305 3R83.8*** 43.9 25.5 80.4 44.3 5.3 58.6 29.6
TMY 402.0*** 4.6 24.5 114.3* 5.2 7.0 48.8 27.1
LP 14.8 8.2 6.7 13.0 8.3 5.0 18.4 19.8
MCI1 .B6*** .14 18.6 . 34* | 9.3 32.7 25.0
MCIZ2 JToNwx 13 19.2 L40** A 10.4 30.0 237
DP 15.0 10.2 9.3 -5.1 10.0 -3.2 26.5 -7.1
) 23.1* 10.5 5.2 3.7 10.6 B 525.0 13.:5
* Data of separate lactations were analysed using Model 8.

++ Age at first and second calving was analysed using Model 10.
v++ Data of all lactalions were analysed using Model 12.
* = p¢.05 **=P<¢.01 =xx-p¢,001
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crossbred cows recorded 31.3 kg (1.9%), 84 kg (4.7%) and 136.9 kg
(7.2%) higher than their parental purebred mean in the second, third and
fourth parities, respectively. Positive direct heterotic superiority (H'") for
TMY was recorded only in the fourth parity (Table 38). The trend
observed for M305 was also observed for MCII and MCI2 where
crossbred cows recorded positive estimates of H' in the first four separate
lactations. MCI1 or MCI2 showed more heterosis than M305 and TMY
alone. Similar result was found by Donald et al. (1977). In this respect,
positive H' for milk production traits were detected by some investigators
working on Friesian and their crosses with native cattle (Fahmy et al.,
1976; Singh, 1982; Arafa, 1987; Martinez et al., 1988; Madalena et al.,
1990a; Thorpe et al., 1993). Other investigators working on Friesian and
their crosses with different European breeds reported positive heterosis
for milk production traits (e.g. McDowell and McDaniel, 1968; Brandt et
al., 1974; Donald et al., 1977; Robison et al., 1981; Rincon et al., 1982;
Pedersen and Christensen, 1989; Van der Werf and de Boer, 1989b;
Ahlborn-Breier and Hohenboken, 1991; Touchberry, 1992; Boichard et
al., 1993; Zamecki et al., 1993). For LP and DP, negative H'in the first
four lactations (Table 38) were favourable and indicating that crossbred
cows showed shorter length of DP than the average of their parents. In
most studies all over the world, negative estimates of H' for LP and/or DP
were also found with Friesians and their crosses (McDowell and
McDaniel, 1968; Donald et al., 1977; Rincon et al., 1982; Touchberry,
1992; Thorpe et al, 1993). With reproductive traits, crossbred cows
showed younger AC1 and AC2 along with shorter CI than the average of
their purebreds (Table 38). Such reduction in AC1 and/or CI was also
observed by most of the studies including Friesians and their crosses with
different breeds (Donald et al, 1977; Rincon et al., 1982; Teodoro et al.,
1984; Martinez et al., 1988; Madalena et al., 1990a&b; Thorpe et al.,
1993). This means that crossing Domiati cows with Friesian bulls was
associated with an increase in milk and a reduction in lengths of LP, DP,
CI, AC1 and AC2. These observations give a hint for the importance of
crossing Friesian bulls with Domiati cows.

The absolute values (or percentages) of H' for M90 (Table 38)
increased from 43.7 kg (or 6.1%) in the first parity to 65.1 kg (or 8.6%) in
the second parity. Also, absolute estimates (and percentages) of H' for
M305, TMY, MCI1 and MCI2 generally increased with the advancement
of parity, while inconsistent trend was recorded for lengths of LP and DP.
H' as absolute values (or percentages) for CI decreased from the first

parity to the third, while H' for age at calving increased (P<0.001) from the
first parity to the second one.
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In data of all lactations, heterotic effects were significant (P<0.001)
for milk production traits of M90, M305, TMY, MCII and MCI2 (Table
38). Percentages of H' for milk production traits ranged from 6.7 to 13.3%,
indicating that favourable milking performance could be attained from
crossing of Friesian bulls with native cows in Egypt. Also, ail lactations of
crossbred cows showed longer LP and shorter DP and CI than their
purebred mean. However, significant heterotic effects were also detected
by different investigators working on Friesians and their crosses (Robison
et al., 1981; Van der Werf and deBoer, 1989b; Ahlbom-Breier and
Hohenboken, 1991; Touchberry, 1992; Zamecki et al., 1993; McAllister et
al., 1994).

4.4.3.2 H'in Shorthorn trial

Estimates of H' for milk production traits in the first four separate
lactations of Shorthom trial were generally positive and indicating the
superiority of crossbred cows over their parental purebred average (Table
39). For M90, H' accounted for 65.7 kg (11.8%), 42.5 kg (5.4%) and 43.9
kg (5.3%) in the first three parities in a descending order. H' for M305,
TMY, MCIl and MCI2 were generally positive; indicating that crossing
Egyptian cows with Shorthom bulls was associated with an increase in
performance of milk production traits than the .average of the parental
purebred mean. This notation could be evidenced through that there is a
wide variation in positive percentages of H' for milk production traits
(Table 39) since they ranged from 0.4 to 22.0% in the first four lactations
in this trial. The superiority of Shorthorn crosses for milk production traits
in Egypt was also reported by Fahmy et al. (1976) and Arafa (1987).
Heterotic effects (H') in the first four lactations were generally negative for
LP and positive for DP; indicating that crossbred cows recorded shorter
LP but with longer DP than the average of their parental mean. Heterotic
superiority for reproductive intervals (Table 39) showed that crossing
Egyptian cows with Shorthorn bulls leads to a short CI and a reduced ACI
and AC2. With Shorthom x Native cattle in Egypt, Fahmy et al. (1976)
came to the same conclusion.

Heterotic superiority (H') of crossbred cows including Shorthorn
blood for M90 and M305 decreased, in general, from the first parity up the
fourth one (Table 39). Absolute estimates (or percentages) of H' for TMY,
LP, MCIl and MCI2 also decreased from the first parity to the third one.
For DP, a reverse trend of H' was observed, i.e. H' increased with the
increase of parity. Refers to reproductive intervals, estimates (or
percentages) of H' for CI increased from the first parity to the fourth one
and from the first parity to the second for age at calving.
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In data of all lactations, H' were positive and significant (P<0.001)
for most milk production traits of M90, M305, TMY, MCI1 and MCI2
(Table 39). These positive estimates of H' ranged from 8.4 to 26.0%.
Negative estimate of H' for LP and CI indicate that crossbred cows
including Shorthorn blood recorded significant (P<0.05 or P<0.01) shorter
LP and CI than average of purebreds. On the other hand, H' for DP was
positive, i.c. crossbred cows had longer DP than the average of purebreds.

4.4.3.3 H' in Jersey trial

The favourable positive estimates of H' for milk traits (M305, ™Y,
MCI1 and MCI2) in the first four separate lactations reveal that crossbred
cows including Jersey blood were superior than their purebred parents
(Table 40). Estimates of H' show that there is a similar variation in direct
superiority of crossbred cows from one milk trait to another, i.e. H'for
M305 and TMY averaged 17.7% relative to 17.6% for MCI1 and MCI2.
For LP, H'in the first and second parities were positive, while estimates of
the third and fourth parities were negative (Table 40). However, positive
H' for milk traits were also reported by Donald et al. (1977) with Friesian
x Jersey and Ayrshire x Jersey crosses; Alba and Kennedy (1985) with
Jersey x Criollo crosses and Ahlborn-Breier and Hohenboken (1991) with
Holstein Friesian x Jersey crosses. Generally, negative estimates of H' for
DP showed that crossbred cows including Jersey blood had shorter DP
than the mean of their purebred parents. With reproductive traits, positive
estimates of H' were recorded for Cl and AC2, but negative for AC1, i.e.
crossbred cows including Jersey blood had longer CI and older AC2 and
younger ACl. Opposite to the present results, Donald et al. (1977) with
Friesian x Jersey and Ayrshire x Jersey reported negative estimates of H'
for CI.

Heterotic superiority (H') of crossbred cows for milk traits (M305,
TMY, MCI1 and MCI2) in Jersey trial, generally increased from the first
parity to the third (Table 40). Estimates and percentages of H' for LP
increased also from the first to the second parity and decreased thereafter.
On the contrary, H' for DP decreased from the first to the third parity. H'
for CI and age at calving increased from the first parity to the second.

The favourable significant H' (P<0.001) for all milk production traits
across all lactations (Table 40) showed that J ersey-up-graded cows were
superior than their parental purebreds. These crossbred cows recorded also
longer DP and CI than the average of their purebreds.
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4.4.3.4 H' across all grading trials

For milk production traits across all lactations in all grading trials,
heterotic superiority (H') of crossbred cows over their purebreds were
significantly (P<0.01) evidenced (Tables 38, 39 and 40). For most milk
production traits, Jersey trial showed higher estimates and percentages of
H' than Friesian and Shorthorn trials. Therefore, Jersey trial ranked first for
H' of milk traits, followed by Shorthom trial, while Friesian trial ranked
the third one.The small number of records used in Jersey trial may be the
cause of such rank ing. This notation is also clear since standard errors of
H' estimates in Jersey trial are higher than those obtained in Friesian and
Shorthomn trials (Tables 38&39&40). Crossbred cows showed shorter
(P<0.01) LP in Shorthomn trial than the average of their parental means,
while they had insignificant long LP in Friesian and Jersey trials.
Crossbred cows of Jersey trial showed the largest insignificant positive H'
for DP, followed by Shorthorn trial, while Friesian trial recorded
insignificant negative estimates.

With reproductive intervals, crossbred cows in Friesian trial
reported younger age at first and second calving than that in Shorthorn and
Jersey trials. Shorthom and their up-grades showed lower H' for CI than
for Friesians and their up-grades, while Jerseys and their up-grades
recorded positive and unfavourable H' for CL

4.4.4 Maternal heterosis effect (H")
Estimates of maternal heterosis (H") for milk production traits and

reproductive intervals in the three up-grading trials are presented in Tables
38, 39 and 40.

4.4.4.1 HM in Friesian trial

In the first four lactations, estimates of HM™ ranged from 38.4 to
105.8 Kg for M90, 142.9 to 270.7 kg for M305, 116.5 to 307.8 kg for
TMY. 0.59 to 0.91 kg/day for MCI1 and 0.68 to 0.86 kg/day for MCI2
and from 7.7 to 25.7 day for LP (Table 38). The corresponding
percentages of HM ranged from 3.7 to 14% for M90, 7.5 to 17.1% for
M305, 5.6 to 19.6% for TMY, 13.1 to 21.1% for MCI1, 14.1 to 23.3% for
MCI2 and 2.7 to 9.2% for LP. H" for all milk yield traits (M90, M305,
TMY) averaged 202.7,216.7, 190.9 and 99.3 kg in the 1%, 2" 3% and 4"
parity, respectively, while H' for these traits averaged -14.2, 9.5, 14.5 and
62.8 kg in the same order (Table 38). This maternal heterotic superiority
(MHS) relative to H' in each separate parity (i.e. percentage of MHS=
(HM - HYH)*100 was evidenced from one parity to another since
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percentages of MHS were mostly positive and decreased with advance of
parity (Table 41). These positive and significant (P<0.01 or P<0.001)
estimates of HM for milk yield traits (M90, M305, T™MY, MCI1 and
MCI2) in the first four lactations indicate the superiority of crossbred dams
in heterotic maternity over their purebred dams. This notation was
evidenced since percentages of maternal heterosis (H™) relative to
maternal additive (G™) were high (Table 38) and ranged from 23.4 to
40.8% for M90, 10.3 to 17.4% for M305, 5.6 to 14.1% for TMY, 23.9 to
41.0% for MCI1 and 19.2 to 23.0% for MCI2; 1.e. HM is of considerable
importance to improve milk traits of up-graded Friesian-Domiati cOws.
However, HY might indicate that crossbred dams provide better maternal
conditions to their progeny than that of purebred dams. Thrope et al.
(1993) showed that estimates of HM for TMY and annual milk yield were-
moderate, but with insignificant effects. Ahlborn-Breier and Hohenboken

(1991) found insignificant negative estimate of HM for milk yield.

Positive estimates of HM are recorded for LP in the first four
lactations, but a significant (P<0.01) effect was observed only in the first
lactation (Table 38). This result was evidenced since percentages of 348
relative to GM were moderate or high in the first four lactations and ranged
from 3.0 to 10.4%. Thorpe et al. (1993) concluded that estimate of H" for
LP was very small with insignificant effect. The favorable negative M
observed for DP in all separate lactations (significant, P<0.01 only in the
first and second lactations) indicate that crossbred dams recorded shorter
length of DP than purebred dams.

Negative estimates of HM for CI in the first four lactations (Table
38) reveal that crossbred dams reduced length of CI compared to their
purebred dams. Also, negative HM for AC1 and AC2 show that crossbred
dams recorded younger ages at first (AC1) and (AC2) calving than their
purebred dams. Percentages of HM/GM for AC1 and AC?2 indicate also that
maternal heterosis or crossbred dams relative to their dam additive genes
were favourable and high (-25.2% for AC1 and -46.4% for AC2); i.e. g™
is of considerable importance to improve AC1 and AC2 of up-graded
Friesian-Domiati cows. These favorable estimates of HM for ClI and AC2
were also observed by Thrope et al. (1993).

Estimates of HM for M90 and M305 increased from the first parity
to the second and decreased thereafter, while HM for TMY generally
decreased with increase of parity. Inconsistent trend of HM was observed
for MCI1, MCI2, LP and DP (Table 38). Heterotic maternity of crossbred
dams in Friesian trial for CI increased from the first parity to the second
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Table (41). Maternal heterotic superiority (MHS) relative to HI for
milk vield traits in the three grading trials.

Friesians Shorthorn Jersey

Trait MHS% MHS% MHS%
First parity

M90 20.6 4.4

M305 1556.0 -39.3 287.3

TMY 545.0 9.3 3561.56

MCI1 356.0 -106.9 389.7

MCI2 1114.0 -88.9 723.5

Average 718 -44 438
Second parity

M90 62.5 -322.6

M305 765.0 -61.5 -135.0

TMY 503.5 -14.7 -133.9

MCT1 188.0 -105.0 -108.0

MCI2 469.0 -36.4 -107.7

Average 398 -108 -121
Third parity

M0 357.6 -499, 1

M305 188.0 -564.0 -133.0

TMY 1400.0 -8.7 -122.3

MCI1 31.1 -20.0 -63.6

MCI2 209.0 120.0 -56.8

Average 4317 -194 -94
Fourth parity

M90 366.7 -445.1

M305 4.4 -157.5 -37.8

TMY 77.1 -834.6 269.2

MCI1 139.4 108.3 -366.7

MCI2 325.0 320.0 -240.0

Average 183 -202 -94
All parities

M90 -3.0 -40.6 -79.1

M305 42.3 -12.6 -71.6

TMY 112.2 22.5 -48.5

MCT1 -0.18 -31.6 -44.,4

MCI12 33.9 -16.7

Average 37 -16 -61
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one and decreased thereafter. Also, H™ for age at calving increased from
the first parity (AC1) to the second one (AC2).

HM for milk yield across all lactations ranged from 6.5 to 16.6%,
while H' for these traits ranged from 6.7 to 13.3% (Table 38). Estimates of
HM for all milk yield traits (M90, M305, TMY, LP, MCl1, MCI2) were
positive and significant (P<0.01), while it was negative for DP (P<0.001).
This maternal heterotic superiority relative to H' (i.e. percentage of
MHS=((HM - H'Y/H')*100 was evidenced since percentages of MHS for
milk vyield traits were mostely positive and averaged 37%. These results in
Friesian trial lcad to state that crossbred cows resulted from crossbred
dams including Friesian blood gave more heterosis than those crossbred
cows resulted from purebred dams. Unfortunately, unfavorable positive
(P<0.01) estimate of H™ for CI was observed. For dairy producers,
superiority of crossbred dams for milk production traits over their purebred
ones may have some implications to develop specific maternal crosses.

4.4.4.2 HM in Shorthorn trials

For all milk yield traits, estimates of H™ in the first parity were
positive (averaged 8.3%), while they were negative in the second, third
and fourth parities (averaged -0.3%, -6.2% and -1.7%, respectively). The
effects were generally insignificant (Table 39). H™ for all milk yield traits
(M90, M305 and TMY) averaged 159.4,21.5, 102.6 and 66.9 kg in the
15t 27 3% and 4™ parity, respectively, while H' for these traits averaged
185.9, 99.4, 4.7 and -8.0 kg in the same order (Table 39). Averages of HM
estimates were mostely lower than those of H'in the first four lactations
(Table 39). This was evidenced since percentage of MHS= ((H" -
H')Y/H')*100 were negative and increased with advancement of parity
(Table 41). The insignificant effect of HM for milk traits in Shorthorn trial
indicate that crossbred dams including Shorthom blood and their purebred
dams have the same heterotic maternity, i.e. dairy producers should expect
similar maternity from purebred and crossbred dams. This trend is clear
since percentages of HM/GM in the first two parities contradicted with
those of the 3™ and 4" parities (Table 39). For LP, H" in the first two
parities were positive and they had significant effects (P<0.05 or P<0.01),
while insignificant negative estimates were obtained in the third and fourth
parities. Positive H™ for DP were not favorable, and consequently,
crossbred dams (Shorthom x Domiati) recorded longer length of DP than
their purebred dams.
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Unfavorable positive estimates of HM were recorded for CI in the
first four parities (Table 39). Contradicting estimates of H* were observed
for AC1 and AC2 where H" for AC1 was negative, while HM for AC2
was positive with fortunately insignificant effect for both.

Superior heterotic matemity of crossbred dams for M90 and M305
decreased from the first parity to the second and third parities and
increased in the fourth one (Table 39 ). TMY showed generally a
decreasing trend. For MCII, HM decreased from the first parity to the
second one and increased thereafter, while H" for MCI2 remained
constant in the first three parities and increased in the fourth one (Table
39). Inconsistent trend of HM was observed for DP. With HM for CI, a
decreasing trend was recorded, while HM for age at calving increased from
the first parity to the second one.

Estimates of H™ for milk traits across all lactations in Shorthorn trial
were positive and significant (P<0.001), while H for DP was negative
and insignificant (Table 39). Opposite to Friesian trial, HM for milk yield
triats across all lactation were lower than those estimates of H' since HM
ranged from 10.2 to 16.4%, while H' ranged from 8.4 to 29.1%. Maternal
heterotic superiority relative to H' (i.e. percentages of MHS= (HM-HY)/
H') * 100 for milk triats confirmed these results since MHS for most traits
were mostly negative and averaged -16% (Table 41). These unexpected
results lead to state that crossbred cows resulted from crossbred dams
including shorthom blood have less heterosis for milk yield traits than
those crossbred cows resulted from purebred dams. As in Friesian trial,
unfavorable positive estimate of H" for CI was observed.

4.4.4.3 HM in Jersey trial

Estimates of HY for M305, TMY, MCII and MCI2 in the first
parity were positive and significant (P<0.01 or P<0.001), while they were
generally negative and nonsignificant in the three subsequent parities
(Table 40). The HMo4, for M305 and TMY averaged 39.8% in the first
parity, -12.3% in the second, -6.2% in the third and 11% in the fourth. In
the first four lactations, estimates of HY ranged from -193.8 to 452.8 kg
for M305, -211.2 to 533.2 kg for TMY, -.04 to 1.42 kg for MCI1, -.06 to
1.40 kg for MCI2 (Table 40). The corresponding percentages of H"
ranged from -12 to 37.5 % for M305, -12.6 to 42% for TMY, -1.0 to
43.5% for MCI1 and -1.3 to 39.9% for MCI2 (Table 40). HM for M305
and TMY averaged 73.5 and 131.5 kg for the first four parities while the
corresponding averages for H' for the same traits were 333.9 and 122.6 kg,
respectively. Negative percentages of MHS were generally observed
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(Table 41) which reveal that crossbred cows resulted from crossbred dams
including Jerscy blood have less heterosis for milk yield traits than those
crossbred cows resulted from purebred dams. This was expected since
percentages of HY/GM in the first four lactations were high and
contradicted - from one lactation to another (Table 40). Estimates of HM for
LP were positive only in the first (25.7%) and fourth (11.2%) parities.
Negative estimates of H" for DP in the first (-35.5%) and third (-28.9%)
parities were favourable, while unfavorable positive HM was recorded in
the second parity (7.1%).

Opposite to Friesian and Shorthorn trials, CI in Jersey trial showed
in general, favorable negative HM in the first four lactations (Table 40),
while unfavourable estimates of H™ for AC1 and AC2 were observed.
Fortunately, negative HM for CI and positive H" for AC1 and AC2 lead to
state that crossbred cows (Jersey x Domiati) resulted from crossbred dams
had different heterotic maternity for reproductive intervals than those cows
resulted from purebred dams.

Superior heterotic maternity of crossbred cows for M305 and TMY
decreased from the first parity to the second and increased thereafter,
while inconsistent trend was obtained for MCI1 and MCI2 (Table 40). For
LP, HM decreased from the first parity to the third one. Inconsistent trend

of HM was observed for CI, while HY for age at calving increased from the
first to the second one. '

For most milk yield traits studied, estimates of HM across all
lactations were positive and mostly significant (Table 40). H™ for milk
production traits ranged from 5.3 to 10.4%, while estimates of H' ranged
from 18.6 to 25.5%. As for Shorthorn trial and opposite to Friesian trial,
HM for milk traits were lower than those estimates of H' since matemal
heterotic superiority relative to H' (i.e. (H" - H'Y/H')*100 in this trial were
mostly negative and averaged -61% (Table 41). Therefore, crossbred cows
resulted from crossbred dams including Jersey blood had lower heterosis
for milk traits than those crossbred cows resulted from purebred dams. In
favour of milk traits, insignificant negative estimate of HM for DP was
recorded. As in Friesian and Shorthom trials, unfavorable positive
estimates of H™ was recorded for CI. Opposite to this result, Thorpe et al.
(1993) found that H™ in crossbred dams could reduce CI by 18 days.
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4.4.4.4 HM across all grading trials

Estimates of HY for milk traits (M990, M305, TMY, LP, MCI1 and
MCI2) in up-grades of Friesian trial were generally higher than in up-
grades of Shorthorn and Jersey trials (Tables 38, 39 and 40). Also,
Friesians and their up-grades recorded higher HM for LP along with
favorable lower H" for DP.

Positive unfavorable estimates of HM were recorded in the three up-
grading trials for Cl, where significant heterotic maternity (P<0.01) was
observed in Friesian trial only (Table 38,39 and 40). Friesians and their
up-grades recorded the lowest HM for AC1 and AC2 than the other up-
grades in the two trials.

Results of heterotic maternity in crossbred cows of the three trials
show that Friesian maternity for milk production and reproductive intervals
(except for CI) ranked first, followed by maternities of Shorthorn and
Jersey in a descending order, i.e. crossbred cows resulted from crossbred
dams including Friesian blood had superior heterotic maternity compared
to those cows resulted from crossbred dams including blood of Shorthom
or Jersey.

4.4.5 Individual (direct) recombination effect (R")
Estimates of R'for milk production traits and reproductive intervals
in the three up-grading trials are presented in Tables 42,43 and 44 .

4.4.5.1 Rl in Friesian trial

In the first four separate lactations, estimates of R!ranged from -
21.9 to 79.3 kg for M90, 9.4 to 204.6 kg for M305, -25.3 to 293.4 kg for
T™MY, 0.08 to 0.49 kg/day for MCI1, 0.28 to 0.58 kg/day for MCI2 and
5.4 to 42.5 day for LP (Table 42). The corresponding percentages of R!
ranged from-2.1to 10.4%, 0.5 to 14.1%, -1.2 to 18.7%, 1.8 to 12.2%, 5.8
to 15.8% and 1.9 to 15.0%. Estimates of R’ for all milk traits (M90, M305,
T™Y, LP, MCII and MCI2) in the first three lactations were positive and
generally significant in most cases (Table 42). For all milk yield traits in
the first three lactations, estimates of R! were positive and averaged 176.4,
126.9 and 151.9 kgin 1%, 2" and 3™ parity, respectively, while they were
negative in the fourth lactation and averaged -37.8 kg. A positive and
significant R' for these milk yield traits indicate that crossbred cows
including Friesian blood mothered heifers with higher milking ability than
did purebred Friesian COWS when both groups Wwere mated to the same
purebred Friesian bulls. Contrary to the present results, negative and
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Table (42). Estimates of individual (R!) and maternal (RY) recombination
loss effeects for different traits in the first four lactations
and in all lactations in Friesian trial.

RI RH RI /GI R /GH
_____________________________________ ¥ ¥
Traita Estimate SE Estimate SE
First lactation®
M0 31.2 27.1 14.4 22.8 12.8 6.9
M305 204.6*** 54.1 201.5*** 46.2 13.4 12.2
TMY 293, 4*** 71.0 293.4*** 60.6 15.1 13.5
LP 34,7 11.2 40, 7*** 9.5 16.3 16.8
MCT1 JA2* .18 . 30* .16 13.5 9.8
MCI2 Y .18 AT .16 14.7 11.5
DP -33.5* 15.9 -21.4 13.56 -23.2 -13.7
CI 5.4 15.3 21.5 13.1 4.9 17.5
ACY? .46 0.93 0.49 0.79 15.1 47.6
Second lactation*'
M0 79.3** 30.5 78.9** 25.7 16.5 17.7
M305 136.3* 66.9 238, 7*** 56.9 8.6 15.3
TMY 165.2 87.6 263.3*** 74.5 8.3 12.6
LP 5.4 12.3 19.1 10.5 2.6 8.7
MCI1 .34 21 T S .18 10.6 18.6
MCI12 A 2% 21 LB0*** .18 10.6 15.6
DP -16.3 14.6 -23.0 12.2 -13.2 -19.0
CI 6.6 15.3 5.1 12.8 8.1 5.5
AC*H* 0.81 1.2 1.05 1.04 100.0 18.8
Third lactation®
M90 13.8 40.5 14.8 34.9 8.5 8.8
M305 177.:3% 93.2 185, 7** 78.0 11.4 12.1
TMY 264.7" 120.3 294, 4** 100.7 12.2 12.6
LP 42 .5** 16.2 44,7 13:5 18.2 16.3
MCI1 .08 .29 A1 .20 3.3 6.3
MCI2 .28 .29 .33 .25 7.5 9.7
DP -16.5 22.6 :2 19.2 -41.17 2.5
CI 18.5 22.0 36.9* 18.7 10.5 15.0
Fourth lactation'
M90 -21.9 51.5 -13.2 47.9 -17.5 -14.0
M305 9.4 101.0 81.6 89.7 0.6 5.9
TMY -25.3 131.8 112.4 117.0 -1.1 5.4
LP 6.5 17.3 19.6 15.4 2.6 7.7
MCI1 .49 .30 33 L2T 18.7 14.9
MCI12 .44 .29 .41 - 26 11.2 11.0
DP -16.9 215 -15.17 19.1 -13.2 -10.0
CI -10.8 21.9 6.7 19.4 -7.3 4.6
All lactations***
MS0 45,5%** 11.6 30.2** 10.4 15.6 123
M305 216.0%** 23.6 205.4*** 21.0 14.2 14.4
TMY 291, 7*** 33.0 258.5%** 29.5 14.6 13.1
LP 30.8*** 4.1 30.0*** 3.7 15.2 13.9
MCI1 0, 3THNN 0.1 0,33*** 0.1 12.8 13.6
MCI2 0.50*** 0.1 0.45*** 0.1 13.1 12.9
DP -14.0** H.6 -12.5** h.l -14.3 -12.6
CI 18.8*** 5.4 23, 2%%* 4.9 15.4 16.6

a Data of milk vield recorded in kg; LP, CI and DP in days; MCI1 and
MCT2 in kg/day; Ac in months.

t Data of separate lactations were analysed using Model 8.

++ Age at first and second calving was analysed using Model 10.

+++ Data of all lactations were analysed using Model 12.

* - p¢.05, **=p<.01, ***=P<.001 .
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Table (43). Estimates of individual (R!) and maternal (R") recombinapion
loss effects for different traits in the first four lactations
and in all lactations in Shorthorn trial.

RI RH RI/GT RM/GM
———————————————————————————————————— % %

Trait? Estimate SE Estimate SE
First Parity*’
M30 37.4 46.2 8.7 39,2 10.3 19.5
M305 147.5 78.6 134.4 72.01 17.2 20.7
T™Y 197.04* 97.8 181.1* 89.6 17.5 18.9
LP 253 14.03 £7..1* 12.9 19.9 22.3
MCT1 2| .24 .09 .23 14.4 9.2
MCI?2 .28 .26 .12 .24 15.6 9.1
DP -4.3 24.3 -3.1 22.6 -6.0 -4.9
el 22.2 19.1 25.5 17.7 23.2 23.8
AC** 0.71 0.86 1.54 .83 39.2 31.4
Second parity?*
M90 -.1 81.4 117.8 71.6 -0.02 30.8
M305 114.6 96.97 57.1 92.9 17.9 9.3
TMY 190.8 114.1 83.1 109.4 28.4 12.1
LP 31.4** 13.2 19.7 12.7 79.1 31.1
MCI1 .34 .37 .19 .34 14. 7.4
MCI2 .57 .38 .34 .45 21.8 10.9
DP -.5 28.2 -3.1 26.4 -0.8 -3.6
CI 40.1 21.9 35.8 20.5 62.8 39.3
AC** 0.59 1.15 1.16 1.1 14.9 22.1
Third Parity* )
M90 -51.3 86.4 317.8%%* 92.4 -12.6 79.7
M305 106.4 125.96 27.2 126.8 20.6 4.1
TMY 40.4 155.6 -5.9 156.7 6.0 -0.7
LP -13.5 18.3 i 18.4 -24.2 1.1
MCI1 .48 .40 2T .40 27.6 10.5
MCI2 AT .40 .30 .40 21.4 10.1
DP -22.17 25.5 -31.2 25.4 -43.1 -31.2
CI -18.3 26.6 -2.3 26.6 -33.6 -11.7
Fourth Parity*
M90 -27.3 110.1 314.,5** 105.8 -6.5 66.9
M305 141.8 171.1 61.9 171.6 19.7 6.9
TMY 148.2 194.2 38.2 194.8 19.5 4.1
LP -14.04 22.9 -14.8 23.0 -26.3 -21.5
MCI1 .H5 .50 17 .51 29.6 7.5
MCI2 .61 .50 .24 Sy 27.2 8.6
DP 15.2 33.3 -1.4 34.1 12.5 -0.8
5§ 7.6 30.6 -3.1 31.4 35.5 -5.7
All parities*'*''
M90 95.B*** 19.7 31.2 19.4 29.1 17.4
M305 246, 3*** 27.0 156.4*** 27.6 37.9 24.9
T™MY 281.8*** 32.8 181.9%** 33.6 36.2 222
LP 18.9*** 4.1 17.1%** 4.2 29.0 19.6
MCI1 e sil .38 x* % | 30.6 25.3
MCI2 LHarx* 1 L40*** 1 27.3 21.2
DP -9.8 7.3 -14.4* 7.5 -14.0 -16.8
CI 1.6 - 6.2 6.4 6.4 4.1 13.0

e e e e e i S e T S

a Data of milk yield recorded in Kg; LP, DP and CI in days; MCI1 and
MCI2 in kg/day; AC in months. :

+ Data of separate lactations were analysed using Model 8.

++ Age at first and second calving was analysed using Model 10.

+++ Data of all lactations were analysed using Model 12.

* = pP¢.05, **=P<.01, ***=P<.001
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Table (44). Estimates of individual (RI) and maternal (RHY) effec@s
for different traits in the first four lactations and in
all lactations in Jersey trial.

RI RH RI/G! RM/GH -

———————————————————————————————————— % %

Estimate SE Estimate SE
Trait
First lactation®
M305 227, 1%** 60.0 115.0* 57.17 18.4 10.3
TMY v L R 77.8 136.5 74,9 . 18.3 10.1
LP 32.1%* 12.1 8.6 11.6 24.1 6.5
MCI1 o T1HEN .21 .16 .20 25.8 6.5
MCI12 LTO*™* .23 .24 A 22.3 8.1
DP -20.8 18.3 6.9 6.4 -126.1 18.0
CI -20.9 15.0 -4.3 13.6 -165.9 -7.0
AC 0.89 0.86 0.60 0.86 10.2 6.4
Second lactation®
M305 -97.4 80.17 -134.8 72.5 -91.4 -30.2
TMY -106.0 89.8 -143.4 80.6 -183.1 -25.4
LP -6.8 12.1 -14.5 10.8 -42.8 -89.5
MCI1 -.01 .22 .11 .20 -0.9 18.3
MCI2 -.02 .21 11 .19 -1.5 21.2
DP 4,56 15.6 -7.9 14.7 4.5 -8.8
CI o3 15.7 -4.0 14.5 0.4 -3.6
AC 2.53 1.39 0.93 1.41 14.9 5.5
Third lactation*
M305 -65.0 106.6 9.4 105.4 -12.9 8.8
TMY -44.8 137.9 44.3 136.2 -4.9 9.0
LP -24.17 18.1 -1.0 17.9 -32.5 -1.3
MCT1 34 .39 .05 39 18.9 71.4
MCI2 41 41 .10 41 15.0 12.0
DP -22.3 22.9 1.6 23.0 -22.8 4,2
CI -17.4 29.0 1.1 29. -40.5 3.3
Fourth lactation*®
M305 81.7 170.8 60.6 188.9 -16.3 25.9
TMY 145.8 207.6 66.2 229.6 22.3 8.0
LP 19.1 31.1 -4.8 34.4 1273 -5.8
MCI1 -.08 .41 -.01 .40 -7.6 -0.9
MCI2 -.14 .40 -.26 .39 -5.5 -9.1
DP 19.4 26.8 .8 25.1 50.5 -48.4
CI -.h9 15.3 -32.4* 14.7 -0.5 0.9
All lactations**?
M305 40.3 22.2 19.9 23.2 6.2 7.3
TMY h7.2* 2.7 29.2 28.8 6.9 6.9
LP 6.5 4,1 2.3 4.3 8.1 3.5
MCI1 ) 1 06 17* .07 8.4 12.5
MCI2 20** 06 20** .07 8.3 11.8
DP -2.6 5.0 -5.8 5.2 -4.6 -8.1
CI 1.8 5.3 1.1 5.6 40.9 4.0

:.—::::::—:::::_—::—::.—_=__==_.__.__=:.-_...-—::..._...—__-..—-_.-—_-..—.._.-—_-_._—-—_...

Data of separate lactations were analysed using model 8

++ Age at first and second calving was analysed using model 10
+++ Data of all lactations were analysed using Model 12.

= P<.05 **=P<.01 ***=p<.001

102



significant recombination effects for 305-day yields of milk, fat and protein
were reported by Pedersen and Christensen (1989) for all breed
combinations [Finnish Ayrshire (F) x Red Danish (R), F x Holstein-
Freisian (H), H x R, H x Danish Friesian (D)] particularly for Holstein
Friesian crosses. Van der Werf and de Boer (1989b) with Dutch-Friesian X
Holstein-Friesian found that recombination effects for 305-day milk traits
1 the first lactation were -101.2 kg for M305, -75.9 kg for fat-protein
corrected milk, -1.325 kg for fat yield and -3.457 kg for protein yield.

Information in the literature concerning estimates of R' of
crossbreeding experiments in dairy cattle are scarce. Most of these
available results are contradicted. However, reviewed values for R'are
often not significant (McAllister, 1986) or significant but with small
magnitude (Ericson, 1987). Van der Werf and de Boer (1989a) concluded
that estimates of recombination effect were negative and smaller than
estimates of heterosis.

Estimates of R' for DP in the first four lactations were negative,
while positive estimates were recorded for CI, AC1 and AC2 (Table 42),
although all these traits had insignificant recombination effect. The
insignificant effect of R! indicates that there should be little difference in
heterosis as measured and expected in a particular cross.

Heterosis was assumed to represent dominance effects and half of
additive by additive effects, whereas the recombination effects represent
half of the additive by additive effects (Van der Werf and de Boer, 1989
a&b). Here, estimates of R' for most milk traits (e.g. M305, T™Y, MCII
and MCI2) were generally larger than estimates of heterosis (Tables 38
and 42), which implies that the dominance effects on these traits were
negative in most parities. Similar concept was observed for LP and CI. For
DP, estimates of R' were smaller than H', which implies that the
dominance effect on DP was positive in most parities.

In Friesian trial, loss of direct recombination for M90, MCI|1 and
MCI2 increased from the first parity to the second or the third parity and
decreased thereafter, while no definite trend was observed for M305,
TMY and LP (Table 42). For DP, R!increased from'the first parity to the
second one and remained approximately constant in the third and fourth
lactations. R' for CI increased from the first parity to the third one and
decreased in the fourth. Also, R' for age at calving increased from the first
calving to the second.
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Across all lactations (Table 42), direct recombination effect for all
milk traits and CI were positive and significant (P<0.001). As for each
separate lactation, positive and significant estimates of R' indicate that
crossbred cows including Friesian blood mothered heifers with higher
milking ability than did purebred cows when both groups were mated to
the same purebred bulls. Contrary to the present results, negative estimates
of R' for milk traits (TMY, fat yield and protein yield) were reported by
Pedersen and Christensen (1989) and Biochard et al. (1993) for data of all
lactations. In this respect, Christensen and Pedersen (1988) and Pedersen
and Christensen (1989) with Holstein Friesian x Danish Friesian, Finnish
Ayrshire x Holstein Friesian and Holstein Friesian x Red Danish showed
that there is a considerable variation in estimates of R' for milk production
traits, where estimates ranged from -0.4 to -12%. Biochard et al. (1993)
with data of three lactations of Holstein Friesian x French Black or White
reported a wide variation in estimates of R for yield traits (milk, fat and
protein) which reached 40 to 86% of the direct heterosis.

4.4.5.2 R'in Shorthorn trial

In the first four lactations, estimates of R' for milk traits (M90,
M305, TMY, LP, MCII and MCI2) were generally positive and non-
significant (Table 43). In these lactations, R' ranged from -51.3 to 37.4 kg
for M90. 106.4 to 147.5 kg for M305, 40.4 to 197.0 kg for TMY, 0.21 to
0.55 kg/day for MCI1, 0.28 to 0.61 kg/day for MCI2 and -14.0 to 31.4
day for LP. The insignificant effect for R' indicate that epistatic
recombination losses for these traits in up-graded Friesian-Domiati cows
were negligible, and therefore there is a potential advantage to use
crossbred cows including Shorthorn blood to develop parental strains
having more available heterosis to be used in crossbreeding stratification
systems in Egypt. As in Friesian trial, estimates of R' for DP were negative
and nonsignificant. Estimates of R!recorded for CI, AC1 and AC2 were
positive and insignificant. Again, the insignificant effect of R estimates
showed that epistatic effects appear to have little influence on these traits.

In the Shorthorn trial, estimates of R' for M90, M305 and TMY
decreased from the first to the third parity and increased in the fourth
(Table 43). Estimates for the three traits averaged 127.3 kg in the first
parity, 101.8 kg in the second parity, 31.8 kg in the third parity and 87.6
kg in the fourth ones. An opposite trend for MCI1 and MCI2 was
observed. R for LP increased from the first to the second parity and
decreased thereafter. No definite trend for DP and CI was observed. For

age at calving, R' estimate decreased from the first parity (AC1) to the
second (AC2).
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Estimates of R for most milk yield traits (M90, M405, TMY, MCI1
and MCI2) were larger than estimates of direct heterosis (Tables 39 and
43), which implies that the dominance effect in these traits was negative in
most cases. Similar trend was observed for LP and CI. Estimates of R' for
DP were smaller than H!, which show that the dominance effect on DP
was positive in most parities.

As in Friesian trial, estimates of R! for all milk traits across all
lactations were positive and significant (Table 43). Opposite to the present
results, negative estimates of R! for milk traits across lactations were
reported by Pedersen and Christensen (1989) for Finnish Ayrshire x Red
Danish in Denemark. The significant positive effect of R! for milk traits in
Shorthorn trial, as noted in Friesian trial, show that crossbred dams
mothered cows with higher milking ability than did purebred Shorthorn
dams when both groups were mated to the same purebred Shorthorn bulls.

R! for DP was negative, while it was positive for Cl, but with insignificant
effect.

4.4.5.3 R'in Jersey trial

Estimates of R were positive for most milk traits (Table 44). The
estimates averaged 247.4 kg, -101.7 kg, -54.9 kg and 113.8 kg in the first
four parities in descending order. In these lactations, R' ranged from -97.4
to 227.1 kg for M305, -106.0 to 267.7 kg for TMY, -24.7 to 32.1 day for
LP, -0.01 to 0.71 kg/day for MCI1 and -0.02 to 0.70 kg/day for MCI2. In
general, R! for DP and CI were favourable since they were negative and
non-significant (Table 44). For AC1 and AC2, R' were also favourable
since they were positive and nonsignificant (Table 44). Fourtunatly, these
favourable estimates of R' in Jersey trial indicate that there is a potential
advantage in using more available heterosis to develop parental strains
including Jersey blood to be used in crossbreeding systems.

Estimates of R' for M305, TMY and LP decreases from the first
parity to the third (similar to M305, TMY in Shorthom trial), while no
definite trend is observed with R' for MCI1, MCI2, DP and CI (Table 44).
As in Friesian trial, R' for age at calving increased from the first parity to
the second one.

Data of all lactations show that estimates of R! were positive for all
traits except DP (Table 44), with non-significant effect for most traits
(P<0.05 or P<0.01 for TMY, MCII and MCI2). These estimates of R' for
most traits were favourable to state that corssbred dams including Jersey
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blood could be effective to improve milk traits and reproductive intervals
in up-grading trial with native cattle.

4.4.5.4 R' across all grading trials

Data_of the three trials show that R' estimates for most milk traits in
Shorthomn trial were higher than those for the other two trials (Tables 42
43&44). Jersey trial recorded the lowest R for milk traits. The three trials
recorded negative R'for DP since the highest estimates were recorded for
Friesian trial, while Jersey trial recorded the lowest estimates. Friesian trial
showed the highest positive R' (P<0.001) for CI, while Shorthom trial
recorded the lowest estimates. R' for ACl1 and AC2 were positive and
insignificant in the three up-grading trials. AC1 of Friesians and their up-
grades with Domiati had the lowest estimate of R', while AC2 of
Shorthorns and their up-grades with Domiati had the lowest estimate.

4.4.6 Maternal recombination effect (R™)
Estimates of maternal recombination effect (RM) for milk traits and

reproductive intervals in the three up-grading trials are presented in Tables
42, 43 and 44.

4.4.6.1 RM in Friesian trial

In the first four separate lactations, estimates of RM ranged from -
13.2 to 78.9 kg for M90, 81.6 to 238.7 kg for M305, 112.4 to 294.4 kg for
TMY, 0.11 to 0.54 kg/day for MCII, 0.33 to 0.60 kg/day for MCI2 and
19.1 to 44.7 day for LP (Table 42). The positive and generally significant
estimates of R™ (Table 42) for milk traits were favorable since R™ in the
first four lactations were moderate or relatively large and they averaged
169.7. 193.6, 164.9 and 60.2 kg in the 1% 2 31 and 4™ parity,
respectively. Such positive and significant RM for milk traits indicate that
crossbred dams including Friesian blood mothered cows with higher
milking ability than did purebred Friesian dams when both groups were
mated to the same purebred Friesian bulls. The negative and insignificant
estimates of RM for DP were favorable for the dairy producers, while the
positive RM for CI and ACI1 were unfavourable (Table 42). Literature
concerning estimates of RM in crossbreeding experiments in dairy cattle is
not available to be presented here for comparison of RM with those
obtained in the present study.

Estimates of RM for milk yield traits (M90, M305, TMY, MCII and
MCI2) and DP were generally smaller than estimates of HM (Tables 38
and 42), which show that the dominance effect in these traits was positive.
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On the other hand, R™ for LP and CI were generally larger than H" which
implies that the dominance effect in LP and CI was negative.

With the advancement of parity, estimates of R™ for M90 and M305
increased from the first parity to the second and decreased thereafter,
while no definite trend was observed for TMY, LP, MCI, MCI2, DP and
CI (Table 42). RM for age at calving increased from +0.49 month for ACI
to 1.05 month for AC2.

Data of all lactations gave the same trend observed for the separate
lactations since estimates of R™ for all milk traits and CI were positive
while RM for DP was negative (Table 42). The recombination effect on all
traits was significant (P<0.01 or P<0.001). RM for milk traits and DP were
smaller than estimates of H™, while RM for LP and CI were larger than HM,

4.4.6.2 RM in Shorthorn trial.

RM in the first four lactations were positive (Table 43) and ranged
from 58.7 to 317.8 kg for M90, 27.2 to 134.4 kg for M305, -5.9t0 181.1
kg for TMY, 0.09 to 0.27 kg/day for MCI1 and 0.12 to 0.34 kg/day for
MCI2 and -14.8 to 27.1 day for LP. For yield traits of M90, M305 and
TMY. estimates of RM averaged 124.7, 86, 113 and 138.2 kg in the 1%,
27 39 and 4™ parities, respectively. Such insignificant recombination
effect on milk yield traits was favorable in dairy industry and indicate that
epistatic recombination losses for these traits in Shorthomn crosses were
negligible and therefore there is a potential advantage to use crossbred
dams including Shorthorn blood to develop parental strains to be used in
crossbreeding stratification systems in Egypt.

As for R. estimates of R for DP were negative and insignificant
(Table 43), while reversble, unfavourable positive signs were observed for
CI, AC1 and AC2 in most cases. For M90, MCI1 and MCI2, there was a
general increase in RM with the advancement of parity, while a decreasing
trend was observed for M305, TMY and LP. Inconsistent trend in RM was
recorded for DP and CI. RM for age at calving decreased from the first
parity to the second one.

As in Friesian trial, data of all lactations supported results of the
separate lactations since R™ for all milk traits (M90, M305, TMY, LP,
MCI1, MCI2) were positive and highly significant (P<0.01 or P<0.001)
along with favorable negative estimate of RM for DP. On the other hand,
unfavourable positive estimate of RM was recorded for CI as shown in
results of separate lactations.
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4.4.6.3 RM in Jersey trial

In the first four lactations, estimates of R™ ranged from -134.8 to
115.0 kg for M305, -143.4 to 136.5 kg for TMY, -0.01 to 0.16 kg/day for
MCI1, -0.26 to 0.24 kg/day for MCI2 and -14.5 to 8.6 day for LP (Table
44).

Estimates of RM for milk yield traits (M305, TMY, MCI1, MCI2)
were generally positive and insignificant (Table 44). The estimates for
M305 and TMY averaged 125.7, 139.1, 26.8 and 63.4 kg in the first,
second, third and fourth parity, respectively. Positive RM estimates for
these traits indicate that crossbred dams including Jersey blood mothered
cows with higher milking ability than did purebred Jersey dams when both
groups were mated to the same purebred Jersey bulls.

Opposite to Friesian and Shorthom trials, DP recorded positive RM
with insignificant effect. Positive insignificant estimates of RM were
recorded for AC1 and AC2. The insignificant R™ indicates that epistatic
effects appear to have little influence on these traits.

Matemnal recombination effects (R™) for M305 and TMY decreased
from the first parity to the second and increased thereafter (Table 44). RM
for MCI1 and MCI2 decreased generally with advancement of parity,
while indefinite trend was observed for LP and DP. Estimates of R™
increased from the first parity to the third for CI and from the first parity to
the second for age at calving.

Maternal recombinations for milk traits of all lactations were similar
to those of separate lactations where most estimates were positive and
insignificant (Table 44). Estimates of RM for CI and DP were of opposite
sign to those of separate lactations with insignificant effect. Such
insignificant RM for all traits across all lactations confirmed the fact that
epistatic recombination losses in these traits were negligible.

4.4.6.4 RM across all grading trials

The three trials recorded positive estimates of RM for milk traits
and CI (Tables 42, 43 and 44). RM estimates for most milk traits in
Friesian trial were higher than those of the other two trials. The lowest v
for DP and CI were recorded by Shorthorn and Jersey trials, respectively.
For AC1 and AC2, Friesian trial recorded the lowest R™.
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4.5 Evaluation of each up-graded group relative to purebreds
4.5.1 Additive effect

Estimates of direct (G') and maternal (GM) additive effects for milk
traits in each up-graded group of the three trials are presented in Tables
45. 46 and 47. For all milk traits in the three trials, estimates of G' and GM
for each breed-group were in favour of the foreign breed, i.e. Friesian,
Shorthorn and Jersey (Tables 45, 46 and 47). Also, estimates of G'and
GM increased with the increase of foreign blood from 1/2 to 15/16, 1.e.
breed group with blood proportion of 15/16 Friesian or Shorthon or
Jersey recorded the highest estimates of G' and GV relative to the
proportion of 1/2 or3/4 or 7/8. These observations were evidenced since
percentages of additive effect relative to least-square mean of the trait (i.e.
GYLSM or GM/LSM) were high and increased with the increase of foreign
blood from 1/2 to 15/16. The estimates of GYLSM in Friesian, Shorthorn
and Jersey trials, respectively averaged 54.2, 26.5 and 41.0% for
1/2E1/2D, 55.7, 28.7 and 43.3% for 3/4E1/4D, 60.3, 25.4 and 47.2% for
7/8E1/8D and 65.4, 30.6 and 51.4% for 15/16E1/16D, while the
respective  estimates of GM/LSM averaged 46.1, 20.2 and 25.2% for
1/2E1/2D, 50.1, 24.1 and 38.0% for 3/4E1/4D, 57.9, 24.7 and 44.4% for
7/8E1/8D and 63.2, 29.5 and 50.1% for 15/16E1/16D. In the three trials, a
breed group with blood proportion of 15/16 had the highest estimates of
GYLSM and GM/LSM relative to the other breed-groups.

In Friesian and Shorthomn trials, inter-se mating groups of
(3/4E1/4D)* and (7/3E1/8D)* showed higher estimates of G' and G™ than
those of their corresponding breed groups of 3/4E1/4D and 7/8E1/8D
(Tables 45 and46). This trend was confirmed since estimates of G'/LSM
and GM/LSM for inter-se mating groups [(3/4E1/4D)* and (7/8E1/8D)*]
were higher than for up-graded groups of 3/4E1/4D and 7/8E1/8D. The
GYLSM estimates in Friesian and Shorthom trials, respectively averaged
59.4 and 30.0% for group of (3/4E1/4D)? and 62.4 and 30.8% for group of
(7/8E1/8D)2. Also, these inter-se matings in Shorthorn trial only had
higher estimates of G' and GM than for all other breed groups in this trial.

4.5.2 Heterotic effect

In Friesian (F) trial, percentages of H! for milk production traits
(M305, TMY and LP) averaged 8.6% for 1/2F, 5.9% for 3/4F, 2.6% for
7/8F and 2.4% for 15/16F, while percentages of HM averaged 11.9% for
3/4F, 5.3% for 7/8F and 4.7% for 15/16F (Table 48). In Shorthorn (S)
trial, H' averaged 6.7% for 1/28, 4.9% for 3/4S, 0.8% for 7/8S and 1.1%
for 15/16S, while HM averaged 9.7% for 3/4S, 1.5% for 7/8S and 2.1% for
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Table (45). Estimates of additive effects on milk production

traits for each separate up-graded group in Friesian

trial.
G! GH
—————————————— G! /1.SM* e ————— GM /LSM*
Trait Estimate SE (%) Estimate SE (%)
1/2Friesian-1/2Domiati:
M305 (kg) -1044.1***29.0 51.1 -813.0*** 33.1 39.8
™Y (kg) -1403.6***37.4 64.3 -1192.9*** 42.7 54.6

LP (day) -137.7*** 5.1 47.2 -127.0*** 5.9 43.8
3/4Friesian-1/4Domiati: ’

M305 (kg) -1138.2***30.6 h2. -1006.2*** 28.2 46,8
TMY (kg) -1546.4***46.4 65. -1384.1*** 42.7 58.4
LP (day) -151.6*** 5.8 48.9 -139.9*** 5.3 45.0
7/8Friesian-1/8Domiati:

s O

M305 (kg) -1194.6***32.9 58.5 -1134.0*** 30.7 55.6
T™Y (kg) -1558.7***42.4 71.5 -1495.3*** 39.5 68.9
LP (day) -151.9*** 6.2 50.8 -146.9*** 5.8 49,2
15/16Friesian-1/16Domiati:

305 (kg) -1300.5***45.0 61.9 -1255.4%** 41.8 59.8
TMY (kg) -1756.5***58.0 77.6 -1698.0*** 53.8 75.0
LP (day) -176.8*** 8.5 56.8 -170,7*** 7.9 54.8
(3/4Friesian-1/4Domiati)?:

M305 (kg) -1143.0***36.6 55.5 -1143.0*** 36.6 55.5
TMY (kg) -1567.9***47.1 170.5 -1567.9%** 47.1 70.5
LP (day) -161.1*** 7.0 52.3 -161.1*** 7.0 52.3
7/8Friesian-1/8Domiati)?:

M305 (kg) -1194,3***48.6 58.1 -1194.3*** 48.6 58.1
TMY (kg) -1645.5***62.5 73.9 -1645.5%** 62.5 73.9
LP (day) -171.1*** 9.2 55.2 -171.1*** 9.2 55.2

+= G!/I.SM or GM/LSM = G! or GM relative to least-square mean
of the trait.
*= P<,05, **=p<.01, ***=P<.001
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Tahle (46). Estimates of additive effects on milk production
traits for each separate up-graded group in Shorthorn

trial.
G! GM
-------------- GL/LSMY  —mmmmmmmm o GM /LSM*

Trait Estimate  SE (%) Estimate  SE. (%)
1/2Shorthorn-1/2Domiali: .

M305 (kg) -428.8***38.9 28.6 -238.4*** 45.01 15.9
T™Y (kg) -540.3***46.9 33.5 -388.7*** 54.4 24.1
LP (day) -45.1*** 5.8 17.5 -53.1*** 6.7 20.7
3/4Shorthorn-1/4Domiati:

M305 (kg) -508.2***43.4 32.1 -414.8%*** 39.9 26.2
TMY (kg) -628.3***5H4.3 35.5 -527.6*** 50.04 29.8
LP (day) -52.04*** 6.8 18.5 -45,9*** 6.3 16.3
7/8Shorthorn-1/8Domiati:

M305 (kg) -456.9***51.8 27.9 -442.5%** 46.2 27.0
TMY (kg) -550.1***63.8 30.4 -540.1*** 56.9 29.8
LP (day) -h2.H5%** B.2 17.9 -50.3*** 7.4 17.2
15/16Shorthorn-1/16Domiati:

M305 (kg) -609,.6%**61.1 35.4 -h85.04***55.9 33.9
T™MY (kg) =722.5%**74.7 37.9 -697.3*** 68.3 36.5
LP (day) -h4.2*** 9.4 18.4 -53.1*** 8.6 18.1
(3/4Shorthorn-1/4Domiati)?:

M305 (kg) -629.,7***47.02 34.0 -629,7***47.02 34.0
™Y (kg) -762.2%**57.7 37.2 -762.2***57.7 37.2
LP (day) -55.9*** T.1 18.8 -55.9*** 7.1 18.8
7/8Shorthorn-1/8Domiati)?: i

M305 (kg) -671.8***50.3 36.6 -671.8%**50.3 36.6
TMY (kg) -778.6***60.2 38.6 -778.6***60.2 38.6
LP (day) -50.4*** 7.3 17.1 -50.4*** 7.3 17.1

+= Gl /LSM or GM/LSM= G! or GM relative to least-square mean of
the trait.
*= p¢,05, **=P<.01, ***=P<.001
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table (47). Estimates of additive offects on milk product.ion
traits for each separate up-graded group Jersey

Trait Estimate SE (%) Estimate SE (%)

1/2Jersey-1/2Domiati:

M305 (kg) -678.9*** 90.2 41.2 -302.9*** 86.5 18.4
T™Y (kg) -817.4*** 107.9 51.3 -448.7*** 103.4  28.2
LP (day) -75,3*** 15.6 30.6 -71.4*** 14,9  29.0
3/4Jersey-1/4Domiati:

M306 (kg) -794.9*** 116.02 44.5 -684.6%** 101.8 38.3
TMY (kg)  -969.4*** 144.6 52.2 -844.4*** 126.9 45.4
LP (day) -94.6*** 20.4 33.2 -86.4*** 17.9  30.3
7/8Jersey-1/8Domiati:

M305 (kg) -769.8*** 103.9 48.9 —718.5%** 97.1  45.7
™Y (kg) -955.1*** 131.2 57.4 -896.8***.122.6  53.9
LP (day) -92.0*** 20.9 35.2 -87.6*** 19.5 33.6
15/16Jersey-1/16Domiati:

M305 (kg) -858.3*** 124.9 53.9 -829,.8*** 119.5 52.2
TMY (kg)  -992.4*** 160.5 61.0 -966.0%** 153.6 59.4
LP (day) -99,.8*** 25.5 39.3 -98.0*** 24.4 38.6

+= GL/LSM or GM/LSM= G! or GM relative to least-square mean of
the trait.
*= p¢.05, **=P<¢.01, ***=P<.001
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Tahle (48), Rstimates of heteratic affects on nilk production traits for each separate up-graded group

relative to purebreds in Friesian trial.

Trait Ht He Total heterosis
................... W /Gt R || [ ;| e e S e
hctual  SE % (%) Actual SR ] (X)  Actual (HUHY )/ (GU 4G )
estimate estinate ‘ estimate % (%)

{/2Priesian-1/2Domiati:

u305 230,000 17,2 12,0 22.1 231.0 12.0 12.4

™Y 210,74 22.2 10,1 5.0 210.1 10.1 8.1

1P 10,6 3.1 31 1.1 10.6 4] $0

3/4Priesian-1f4Doniati:

N3G 131,9%** 8.5 6.5 1.6 263.8%** 16,9 13.1 26,2 395.7 19.6 18.5

THY B4t 128 T4 10,5 2.8t 25,6 14T 235 87.2 2.1 16.6

Lp 1,7 16 3.9 1.1 23,990 3.0 1.8 167 30 LT 12.0

1/8Friesian-1/8Doniati:

H3058 go.6*rr 44 3.2 5.1 121,30 8.9 6.3 10,7 181.9 9.5 7.8

THY p3.4%* 5.1 3.1 (.1 126.8°** 11,4 6.2 8.5 190.2 9.3 6.2

LP 5.0 8 1T 3.3 10,0 1.7 3.8 6.8 15.0 5.2 5.0

15/16Friesian-1/16Domiati:

305 .20 42 2 3.5 6.9%* 8.0 4.5 6.9 132.1 6.8 5.2

THY 8.5 5.3 2.9 3.0 2.5 10,3 5.8 6.6 171.0 §.4 5.0

LP 6,00 8 2.1 3 11.6*** 1.5 4.0 6.8 1.6 6.1 5.1

(3/4Friesian-1/4Domiati]?

K305 109.9*** 12.7 5.7 9.6 THLL60 16,8 1.6 12.1 254.5 13.3 1.1
™Y 152.4%** 16,4 7.5 .7 200.5%** 21.6 9.9 12,8 352.9 17.4 11.3
LP 17.9°** 2.4 6.3 1L 23,60 3.2 8.3 W6 415 1 12.9
(1/8Friesian-1/8Doniati)?:

N305 57,500 9.9 3.0 {.8 8540 11,3 3. 5.6 1229 6.4 5.1
™Y B1.6%** 12.7 4.0 5.0 92,7 145 4D 5.6 1743 8.5 5.3
LP 9.9%* 1.9 3.4 5.8 1.2 2.1 038 f.5 211 7.3 6.2

ToopCL0K, TPepL0T, PP 00T
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15/16S (Table 49). In Jersey (J) trial, H' averaged 17.9% for 1/2J, 5.6%
for 3/41. 3.0% for 7/8] and 1.4% for 15/16], while HM averaged 11.2% for
3/4], 6.0% for 7/8) and 2.8% for 15/16] (Table 50). For both estimates of
H' and HM (ie. total heterosis), the estimates in Friesian, Shorthorn and
Jersey trials. respectively averaged 8.6, 6.7 and 17.9% for 1/2E1/2D, 8.9,
73 and 8.4% for 3/4E1/4D, 4.0, 1.2 and 4.5% for 7/8E1/8D and 3.6, 1.6
and 2.1% for 15/16E1/16D. The above mentioned figures indicate that
absolute estimates or percentages of heterosis (H' or H or both together)
decreased with the increase of the proportion of foreign blood from 1/2 to
15/16 in Friesian trial, 1/2 to 7/8 in Shorthom trial and 1/2 to 15/16 in
Jersey trial. Accordingly, a breed group of 3/4F1/4D in Friesian trial,
(3/481/4D)2 in Shorthom trial and 1/2J1/2D in Jersey trial recorded the
highest total heterotic superiority, while 15/16F1/16D in Friesian trial,
7/8S1/8D in Shorthomn trial and 15/16J1/16D recorded the lowest total
heterotic superiority. Also, inter-se -mating groups of (3/4E1/4D)* and
(7/8E1/8D)* recorded higher heterortic superiority than groups of
3/4E1/4D and 7/8E1/8D, respectively (Tables 48 and 49). In the
meantime, inter-se -mating group of (3/4E1/4D)* showed higher heterosis
than group of (7/8E1/8D)%.

For milk traits, in Friesian (F) trial, percentages of H' relative to G'
averaged 14.9% for 1/2F, 9.9% for 3/4F, 4.2% for 7/8F and 3.4% for
15/16F, while the corresponding estimates of HM relative to G™ averaged
22.1, 8.7 and 6.8%, respectively (Table 48). In Shorthorn (S) trial, H'
relative to G' averaged 30.1% for 1/2S, 15.4% for 3/4S, 3.1% for 7/8S and
3.2% for 15/16S, while the corresponding estimates of HM relative to G™
averaged 36.7, 6.4 and 6.4%, respectively (Table 49). In Jersey (J) trial,
HYG' averaged 35.2% for 1/2], 11.8% for 3/4], 5.9% for 7/8] and 2.6%
for 15/16J, while the corresponding estimates of HM/GM averaged 26.9,
12.4 and 5.1%, respectively (Table 50). For estimates of total heterosis
(ie. H+HM) relative to total additive (i.e. G+GM), the estimates in
Friesian, Shorthorn and Jersey trials respectively averaged 14.9, 30.1 and
35 2% for 1/2E1/2D, 15.7, 25.1 and 18.9% for 3/4E1/4D, 6.3, 4.7 and
9.0% for 7/8E1/8D and 5.1, 4.7 and 3.8% for 15/16E1/16D (Tables 48,
49 and 50). These notations were evidenced since percentages of heterosis
relative to additive effect (i.e. H/G' or HY/G or H+HM/G+GM) were
mostly positive and high for group of 15/16E1/16D (Tables 48, 49 and
50). The above results indicate also that percentages of HYG" or HM/GM or
H4HM/GH4GM decreased with the increase of the proportion of foreign
blood from 1/2 to 15/16 in Friesian and Jersey trials and from 1/2to 7/8 in
Shorthorn trial, i.e. H' and HY or both together are of considerable
importance to improve milk traits of up-graded cows of 15/16F1/16D,
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Taple (49). Rstimates of heterotic effects on milk production traits

uurebreds in Shorthorn trial.

hetual SE
estimate

% Actual N % X
estinate

for each separate up-graded group

(HU+HY) /(G 4G |

Actual
estinate

%

L)

..............................................................................................................

1/28horthorn-1/2Domiati:

K308 190, 4*** 20.5
™Y 151.6%%* 24.7
LP -§.00' 3.1
3/4Shorthorn-1/4Doniati:
H305 93.4*** 12,1
THY 100,7*** 15.8
LP g.2'* 1.9
1/8Shorthorn-1/8Domiati:
K305 14.3 9.5
THY 10.1 1.7
LP 2.3 1.5
15/168horthorn-1/16Doniati:
¥308 2600 1.1
THY 1.0 8T
LP 1.1 1l
(3/4shorthorn-1/4Doniati)?
H305 145, 1 15.9
THY 163.2%** 19.5
LP 7.4 2.
(1/8Shorthorn-1/8Doniati)?:
K305 £9.6''" 4.1
THY A 50
1P 1.y 1.2

13.5
9.8
-3.1

6.3
6.03
2.3

1.5
A

8.1
8.9
2.6

41
3.8

2 P(,05, **PC.01, **T P01

i
8.1
17.8

18.4 186.9*** 25,3 12.5 45,1
16.03 201,30 317 12,1 381
11.9 12,3 3.9 4.5 26.8

11 28,1 18,9 L8 6
1.8 20,1 283 LT
(N .5 3.02 1.6 8.9

§.04 IS ARLN E S B % B Y
3.8 8.6 16,7 2.1 1.0
2.03 2.1 2% B R

23.04 190.9°** 20,9 1.5 303
AR a4, e 251 11,1 28,2

13.2 9.7 L2 34 1
10.4 1900 9.5 LT 118
9.2 81,2 1.3 &4 104
3.8 2.1 | SRS B 1Y
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190.4
151.6
-8.0

280.3
302.0
18.5

3.0
30.2
6.8

.8
3.9
3.2

336.0
3111.9
1.1

13.5
9.8
‘1-1

18.8
18.1
b.8

2.1
1.7
i

b
{.1
1.1

20.2
20.6
6.0

30.4
26.1
18.9

I8
218
§.6

6.0
5Iz
3.0

2.1
.8
15.3



Table (501, Rstimates of heterotic effects on milk production traits for each separate up-graded group
relative to purebreds in Jersey trial,

Trait ! B " Total heterosis
.................. He /ot eeeemaen RUJGY cmemmemmemeemmmmmseameooaenae
hetual  SE X (%) Actual  SB Y (%) Actual (HUHHY ) /(GU+GY )
estinate estinate entinate % (%)

1/2Jersey-1/2Doniati:

K305 375,900 43,4 25.8 K5 375.9 25.8 55.4
™Y 368700 51.9 26.2 451 168.17 26.2 5.1
LP 3.9 7.5 L6 5.2 3.9 1.8 5.2
3/4Jersey-1/4Domiati:

K305 110.3%** 24,1 6.6 13,9 2205 48.2 132 32.2 330.8 19.8 2.4
THY 125,02*** 30.0 7.2 12.9 950,0°** 60,0 14.4 29.6 375.0 21.6 20.7
LP 8.2 (2030 8.1 16.4" 8.5 5.9 19.0  24.8 8.9 13.6
1/8Jersey-1/8Domiati:

N305 51.3°** 9.8 3.5 6.7 102.7°%* 19,1 1.0 1.3 154.0 10.5 10.3
™Y £8.3%%* 12.4 3.8 6.1 116.7** 24,8 7.5 13,0 175.0 11.3 9.4
LP I 2.0 1.1 i.8 8.8 £,0 3.5 100 13.2 1.2 7.3
15/16Jersey-1/16Domiati:

N305 28.5*** 6.9 1.9 1.3 YT LA LI O R Y | 6.6 3.3 5.6 {9
™Y 26.4** 8.9 1.7 2.7 50.8** 17,1 3.3 5 112 5.0 3.9
1P 1.8 1.400.7 1.8 I 2.1 1.4 3.5 5.2 2.1 2.6

12p(,05, **=P¢.01, **T=PC.001
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7/851/8D and 15/16J1/16D. Relative to the additive effect, a breed group
of 3/4E1/4D in Friesian and Shorthorn trials and 1/2E1/2D showed the
highest heterotic superiority, while groups of 15/16F1/16D, 7/8S1/8D and
15/16J1/16D recorded the lowest heterotic superiority (Tables 48, 49 and
50). Also, inter-se -mating groups of (3/4E1/4D)* and (7/8E1/8D)*
recorded mostly higher heterotic superiority relative to additive effect (i.e.
HYG' or HM/GM or H+HM relative to G'+GM) than groups of 3/4E1/4D and
7/8E1/8D, respectively. In practice, inter-se -mating group of (3/4E1/4DY
showed higher percentages of heterosis relative to additive effect than
group of(7/8E1/8D)2 :

4.5.3 Recombination effect .

Estimates of recombination effects of milk traits for each inter-se -
mating group relative to purebreds in Friesian and Shorthorn trials are
presented in Table S1. Estimates of R' for inter-se -mating groups of
(3/4E1/4D)* and (7/8E1/8D):1 in these two trials were higher than those
estimates of H' (Tables 48, 49 and 51). These significant (P<0.001) and
favorable estimates imply that dominance effects were negative. R' and RM
for milk traits in these two crossbreeding trials indicate also that
recombination effect decreased with the increase of foreign blood from
3/4F and 3/4S to 7/8F and 7/8S. Therefore, inter-se -mating group of
(7/8E1/8D)* showed lower recombination effect than group of
(3/4E1/4D)2. However, these positively favorable and significant (P<0.001
or P<0.01) recombination effect for milk traits in Friesian and Shorthom
trials indicate that crossbred cows of 3/4E1/4D or 7/8E1/8D mothered
heifers with higher milking ability when mated with bulls of the same
breed group (or of the same blood proportion) than when mated with
purebred bulls.

Superiority of 3/4E1/4D over 7/8E1/8D for recombination effect
were evidenced from percentages of R' or RM relative to additive effect
(Table 51). These percentages of recombination effect relative to additive
effect (i.e. R/G'or RM/GM or R4+RM relative to G+GM) were positive and
higher in groups of 3/4E1/4D than in groups of 7/8E1/8D (Table 51). In
dairy industry, such favorable recombination effect in groups of 3/4E1/4D
and 7/8E1/8D for milk traits indicate that epistatic recombination losses in
these inter-se mating groups were negligible and therefore there isa
potential advantage to use crossbred cows or dams including foreign blood
(Friesian or Shorthom) to develop parental strains to be used in
crossbreeding stratification systems in Egypt.
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Table (51). Estimates of

recombination

on milk

production traits for each separate inter-se mating

group relative

to purebred
Shorthorn trials.

in

and

(i) Friesian trial:
(3/4Friesian-1/4Domiati)?:
M305 (kg) 182.1*** 12.1
TMY (kg) 252.7*** 27.2
LP (day) 29, 7*** 4.0
(7/8Friesian-1/8Domiati)?:
M305 (kg) 73.2%** 12.6
TMY (kg) 103.8*** 16.2
LP (day) 12.6*** 2.3

(3/4Shorthorn-1/4Domiati)?:

M305 (kg) 240.6%** 26.3
T™Y (kg) 270.5*** 32.3
LP (day) 12.2*%" 3.9

(7/8Shorthorn-1/8Domiati)?:

M305 (kg) B88.6** 10.6
T™Y (kg) 90,9*** 12,7
LP (day) 2.4 1.5

144.6%**
200.5***
23.6%*

65.4%**
92, 7***
11,2%%*

190.9***
214, =
9,7**

79, 1%**
81,2***
241

effects
Friesian

RH /GH

SE %
16.8 12.7
21.6 12.8
3.2 14.6
1.3 5.5
.5 5.6
.1 6.5
20.9 30.3
25.7 28.2
3.2 17.4
9.5 11.8
11.3 10.4
1.4 4.2

*= P<.05, **=P<.01, ***=P<,
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4.6 Comparison between breed-group models and regression models

Coefficients for breed additive, heterosis and recombination effects
were expressed as decimal fractions in fitting the model. Partial regression |
coeflicients derived from these [ractions were expressed as percentages of
gene contribution (Martinez et al, 1988). These coefficients were obtained
by dividing the original partial regression coefficients by 100. Tables 52,
53, 54 and 55 present comparison between breed-group analyses (i.e.
models with orthogonal contrasts) and regression analyses (i.e. models
with genetic covariate terms) of the first four separate lactations and across
all lactations in the two up-grading trials.

Sum of squares due to fitting the genetic-group model account for
all genetic effects whereas the multiple regression model used in this study
accounted for only additive, heterotic and recombination effects.
Differences in sum of squares due to fitting these two analyses permit
testing the magnitude of non-linear genetic effects (such as additive x
dominance and linkage) as well as to detect the accuracy of these analyses
in the estimation of genetic components (i.e. G', G, H', H™, R'and RM) in
these up-grading trials carried out in Egypt. However, regression analysis
permit estimation of genetic parameters (that allow prediction of the
performance of up-grades that have not actually been tested) and
estimation of the importance of nonlinear genetic effects such additive x
dominance and linkage effects (Martinez et al, 1988). The comparisons
between analyses shown in Tables 52, 53, 54 and 55 suggest that the
additional genetic effects (e.g. nonlinear effects of additive x dominance
and linkage) did not significantly reduce the error variance. Robison et al.
(1981) proposed a regression model for estimation of genetic effects from
crossbreeding experiment including Holstein, Ayrshire and Brown Swiss
cattle. They found that this procedure has three advantages over
conventional analyses of crossbreeding data: (1) It is less complex
statistical procedure, (2) It provides a clear understanding of the genetic
components and (3) It allows prediction of breed crosses that were not
included in the data set.

For most traits in the first four separate lactations and in all
lactations, insignificant differences between the two analyses indicate that
additive x dominance and linkage (i.e. non-linear effects) were not
important in the two up-grading trials (Tables 52, 53, 54 and 55).
Consequently, the amount of heterosis estimated for these different traits
were basically due to dominance. Robison et al. (1981) and Martinez et al.
(1988) came to the same conclusion. Also, the present results reveal that
prediction of different up-grades between Domiati and each of Firesian or
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Table 52. Comparison of reduction in sum of squares due to fitting

e ——— e o e S S v SR

M305

T™MY

LP

MCI1

MCI2

DP

Cl

breed group and genetic covariate terms in models including
year and season separately in Friesian trial.

Parit Models compared dfr dfe MSe Fd
1st 1 ve T 1 1 2366 1.0
2nd 1 vs 1T 1 1 542 1.0
3rd 1 veg 1 | 1 13829 1.0
4th 1 vs 17 1 1, 163 1.0
All 5 vs 11 419 420 70305 0.06
1st 1 vs 1 1 1 142984 1.0
2nd 1vs T 1 1 164872 1.0
3rd 1 vs 1T 1 1 482062 1.0
4th 1vs 1 1 1 973858 1.0
All 5 vs 11 720 721 4753516 0.01
1st 1vs T 1 1 116071 1.0
2nd 1 vs 1 1 1 83710 1.0
3rd 1 vs 1T 1 1 689849 1.0
4th 1 vs 1 1 1 2523755 1.0
All 5 vs 11 720 721 1014300 0.48
1st 1 vs T 1 1 9339 1.0
2nd 1vs T 1 1 989 1.0
Ird 1 vs 1 1 1 5692 1.0
4th 1vs T 1 1 38345 1.0
All h vs 11 720 721 12152 0.85
1st 1 vs T 1 1 0.2 1.0
2nd 1vs 7 1 1 3.0 1.0
3rd 1vs T 1 il 0.77 1.0
4th 1vs 7 1 1 0.002 1.0
All 5 vs 11 585 586 2.63 0.12
1st 1vs 1T 1 1 0.4 1.0
2nd 1vs 17 1 1 3.0 1.0
3rd 1vs 17 1 1 0.09 1.0
4th 1vs T 1 1 1.3 1.0
All 5 vs 11 585 586 2.81 0.10
1st 1vs T 1 1 8294 1.0
2nd 1 ve 1 1 1 9718 1.0
3rd 1vs T 1 1 13805 1.0
4th 1 ve 1T 1 <1 1057 1.0
All 5 vs 11 601 602 12287 0.84
1st 1vs 7 1 1 12845 1.0
2nd 1vs 1T 1 1 11326 1.0
3rd 1vs 1 1 1 52815 1.0
4th 1vs T 1 1 20888 1.0
All 5 vs 11 600 601 14479 1.16
1st 3 vs 9 1 1 55 0.98
2nd 3 vs 9 1 1 47 0.96

pDifference in df due to fitting breed group and covariate terms
in models of analvsis.

Difference in remainder df due to fitting breed group and
covariate terms models.

[Difference in remainder SS due to fitting breed group and
covariate terms] / DFe.

[Difference in reduction S8 due to fitting breed group and
covariate terms] / DFr.

MSk / MSe, *= p<.05, **= p<.01, ***= p<. 001
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Table 53. Comparison of reduction in sum of squares due to fitting
breed group and genetic covariate terms in models including
year and season separately in Shorthorn trial

Trait Parity Models compared dfr dfe MSe Fd
M305 1st 1 vae T 1 1 428372 1.0
2nd 1 vs 1 1 1 667683 1.0
3rd 1vse 1T 1 1 1071836 1.0
4th 1 vs 1T 1 1 56901 1.0
All 5 vs 11 482 483 709885 0.16
TMY 1st 1vs T 1 1 934594 1.0
2nd 1 vs T 1 1 411084 1.0
3rd 1 va 1T | 1 1582867 1.0
4th 1 vs 7T 1 1 13081 1.0
All 5 vs 11 482 483 961851 0.68
LP 1st 1vs T 1 1 22076 1.0
2nd 1vs 1T 1 1 614 1.0
3rd 1vs 1T 1 1 20789 1.0
4th 1vs 1T 1 1 753 1.0
All 5 vs 11 482 483 12883 0.92
MCI1 1st 1vs 7T 1 1 0.2 1.0
2nd 1vs 1T 1 1 9.5 1.0
3rd 1vs 17 1 1 8.0 1.0
4th 1vs 1T 1 1 0.05 1.0
All 5 vs 11 432 433 5.25 0.60
MCI 2 1st 1vs T 1 1 0.6 1.0
2nd 1 vs 17 1 1 8.8 1.0
3rd 1vs 7 1 1. 9.0 1.0
4th 1 vs 7 1 1 0.04 1.0
All 5 vs 11 432 433 5.59 0.59
DP 1st 1 vs 7 1 1 14182 1.0
2nd 1 vs T 1 1 11347 1.0
3rd 1 vse 7 1 1 17928 1.0
4th 1 ve 17 1 1 14394 1.0
All 5 vs 11 435 454 28960 0.78
CI 1st 1vs 1T 1 1 2836 1.0
2nd 1 ve T 1 1 5343 1.0
3rd 1 vs T 1 1 4820 1.0
4th 1 vs T 1 1 21658 1.0
All 5 vs 11 433 434 16723 1.30*
AC 1st Jvs 9 1 1 189 100.6
2nd 3 vs 9 1 1 214 1.0

DFr= Difference in df due to fitting breed group and covariate terms
in models of analysis.

DFe= Difference in remainder df due to fitting breed group and
covariate terms models.

MSe= [Difference in remainder SS due to fitting breed group and
covariate terms] / DFe.

MSr= [Difference in reduction SS due to fitting breed group and
covariate terms] / DFRr.

Fa = MSR / MSe, *= p<.0h, **= p<¢,01, ***= p<.001
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Table 54. Comparison of reduction in sum of squares due to fitting
hreed group and genetic covariate terms in models.lncludlng
effects of year-season combination in Friesian trial

Trait Parity Models’ compared dfr dfe MSe Fa
M90 1st 2 vs B 1 1 1487 52.3
2nd vs 8 1 1 8687 60.3
3rd 2 vs 8 1 1 11446 8.1
4th 2 vs 8 1 1 4301 19.7
All 6 vs 12 408 408 45581 0.6
M305 1st 2 vs 8 1 1 7567 5664.7**
2nd 2 va B 1 1 627673 70.6
3rd 2 vs 8 1 1 443242 71.6
4th 2 vsg B8 1 1 1117608 17.2
All 6 vs 12 702 702 431021 1.66*
TMY 1st 2 vs B 1 1 4697 15085,5**
2nd 2 va B 1 1 227392 318.1*
3rd 2 vs 8 1 1 1232776 47.6
4th 2 vs 8 1 1 2760610 13.4
All 6 vs 12 702 702 951349 1.47*
LP 1st. 2 ves 8 1 1 3520 241.1*
2nd 2 va 8 1 1 2283 382.9*
3rd 2 vs 8 1 1 11720 50.4
4th 2 ve 8 1 1 43220 10.2
All 6 vs 12 702 702 12197 1.33*
MCT1 ist 2 vs 8 1 1 0.08 2428.9*
2nd 2 vs 8 1 1 8.0 17.5
3rd 2 vs B 1 1 0.09 982. 4"
4th 2 vs 8 1 1 0.02 2531.4*
All 6 ve 12 567 567 2.44 1.70*
MCI2 1st 2 vs 8 1 1 0.15 2058. 3"
2nd 2 vg B 1 1 6.0 36.7
3rd 2 vs 8 1 1 1.01 150.2
4th 2 va 8 1 1 1.2 78.7
All 6 vs 12 567 567 2.67 1.97*
DP 1st 2vs 8 1 1 2108 894, 6"
2nd 2 vs 8 1 1 9955 19.4
3rd 2 vs 8 1 1 446 105.4
4th 2 va 8 1 1 345 274.5*
All 6 vs 12 583 583 12386 1.13*
CI 1st 2 vs 8 1 1 17907 13.4
2nd 2 vs 8 1 1 43223 6.9
3rd 2 vs 8 1 1 15065 12.6
dth 2 vs 8 1 1 24488 7.6
All 6 vs 12 582 582 14647 1.27*
AC 1st 4 vs 10 1 1 28.0 24.1
2nd 4 vs 10 1 1 6.0 50.8

DFr= Difference in df due to fitting breed group and covariate terms
in models of analysis.

DFe= Difference in remainder df due to fitting breed group and
covariate terms models.

MSe= [Difference in remainder SS due to fitting breed group and
covariate terms] / DFe.

MSr= [Difference in reduction S8 due to fitting breed group and
covariate terms] / DFr.

Fa = MSR / MSe, *= p<.05, **= p<.01, ***= p<.001
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Table 55. Comparison of reduction in sum of squares due to fitting
breed group and genetic covariate terms in models including
year—-season combination in Shorthorn trial.

Trait Parity Models compared dfr dfe MSe Fa
M305 1st 2 vs 8 1 1 387612 32.7
2nd 2 vs B 1 1 537469 4.2
3rd 2 vs 8 1 1 1592794 2.1
4th 2 vs 8 1 1 302382 14.4
All 6 vs 12 468 468 690528 1.07*
TMY 1st 2 vs 8 1 1 790217 21.7
2nd 2 vs B 1 1 122031 62.3
ard 2 vs B 1 1 1985747 2.6
4th 2 ve B 1 1 292322 16.9
All 6 vs 12 468 468 936917 1.02*
L.P 1st 2 vs8 8 1 1 15457 12.5
2nd 2 vs 8 1 1 9641 2.5
3rd 2 vs 8 1 1 12947 2.8
4th 2 vs 8 1 1 143 30.1
All 6 vs 12 468 468 12353 0.99
MCI1 18t 2 vs 8 1 1 0.06 1255.3"
2nd 2 vg 8 1 1 13.0 4.4
3rd 2 vs 8 1 1 12.0 0.8
4th 2 vs B 1 1 2.0 7.5
All 6 vs 12 415 415 5.19 1.24*
MCI2 1st 2 vs 8 1 1 0.08 1081.0%
2nd 2 vs 8 1 1 12.0 5.8
3rd 2 vs B 1 1 12.0 1.3
4th 2 vs 8 1 1 2.0 1.5
All 6 vs 12 415 415 5.51 1.17*
DP 1st 2 vs 8 1 1 11144 9.4
2nd 2 vs 8 1 1 14758 2.1
3rd 2 vs B 1 1 7660 3.5
4th 2 vg 8 1 1 42269 0.9
All 6 vs 12 426 426 21844 1.13*
CI 1st 2 vs B 1 1 2475 67.9
2nd 2 vs B 1 1 5196 9,2
3rd 2 ve 8 1 1 943 32.1
4th 2 vs 8 1 1 36397 0.4
All 6 vs 12 419 419 15895 1.47*
AC 1st 4 vs 10 1 1 135 1.13
2nd 4 vs 10 1 1 R7 0.17

pFr= Difference in df due to fitting breed group and covariate terms
in models of analysis. ¢

DFe= Difference in remainder df due to fitting breed group and
covariate terms models.

MSe= [Difference in remainder S5 due to fitting breed group and
covariate terms] / DFe.

MSr= [Difference in reduction gs due to fitting breed group and
covariate terms] / DFR.

Fa = MSr / MSe, x= p<.05, **= p<.01, xx*= ¢, 001
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Shorthom  should made by using these simple analyses of breed-group
model or regression-analyses model, i.e. both analysis gave the same
accuracy in estimating genetic components. However, this may not be true
in other situations (such as in commercial herds) and should always be
tested.

[n practice, the two statistical genetic analyses presented here
should serve as a guide i the design and analysis of up-grading
experiments SO that the maximum useful information can be gained
concerning a definite set of random mating breeds and their crosses.
Genetic estimates obtained in this manner are particularly useful in the
making of predictions, selection of breeding materials and evaluation of

breeding systems.
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