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SUMMARY

A Total of 538050 productive and reprodictive performance records covering the
first four laciations of Austrian Fleckvieh cows raised in Austria were used o
analyze the performance of each individual lactation, while a total 0f28316 records
representing 10007 cows sired by 643 bulls extracted from 58030 records were used
Jor the analysis across all lactations. Estimates of genetic and phenotypic variations
were obtained for the first fouwr lactations and across all lactations. Traits studied
were: total milk  vield (MY), total fat vield (FY), total protein yield (PY) and days in
milk (DIM) as total milk yield traits (MYT); age ai calving (AC), and calving interval
(Cl) as reproductive traits (RT); milk yield per day of days in milk (MYDIM), milk
yield per day of calving interval (MYCI), milk yield per day of age at first and second
calving (MY AFC and MY ASC), respectively as productive efficiency traits (PET).

Heritability (h°s) estimates through the first four and across all lactations,
respectively ranged from 0.06 to 0.19 for MYT and 0.20 10 0.22 and decreased with
advance of parity. For RT, estimates of s ranged from 0.40 1o 0.55 for AC: from
0.03 to 0.06 and 0.03 for CL For PET, the ranges and estimates were from 0.02 to
0.24 and 0.23 for MYDIM; from 0.05 to 0,44 and 0.27 for MYCI,; from 0.10 10 0.39
additive genetic and phenorypic variation (CAV% and CPV%) through the first four
and across all lactations respectively ranged from 4.0 t0 8.4% and 15.6 to 18.3% for
MYT, from 2.8 10 8.7% and 8.6 t0 10.6% for RT; from 0.9 to 34.1% and 1.9 to 54.3%
for PET. In general, it is desirable to take some PET (MY AFC in the first lactation
and MY ASC in the second lactation) as selection criteria, because they recorded the
highest estimates of h°s and CAV%.

Repeatability estimates for MYT were moderate or slightly high ranging from
0.41 to 0.45. The estimates were 0.17 for both DIM and CI, and form 0.43 to 0.49 for
ERT
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INTRODUCTION

Economic returns of dairy farms are dependent upon milk production and
reproductive efficiency. Yield traits (milk, fat and protein yields) are quantitative
traits and reflect the combined effects of large number of genes. These traits are also
significantly affected by environmental factors. Reproductive efficiency has an effect
on profit derived from milk and must be considered if the goal is to improve total
performance of the cow and maximize economic performance of a herd. Studies on
dairy cow disposals indicate that from 16 to 30% of the cows are removed from the
herd due to reproductive failure (Jansen 1980), ranking second to production as a
reason for disposal. Freeman (1986) reviewed heritabilities for reproductive traits and
indicated that they are low, generally less than 0,05. However, Philipsson (1981)
suggested that there is sufficient additive genetic variation for reproductive traits to
warrant their consideration in breeding programs.

The milk production efficiency parameters are the comprehensive measures of
both milk production and reproduction parameters of dairy cattle. Selection in dairy
cattle is commonly based on milk yield of 1sz lactation. But a better approach would
be if selection is based on production efficiency rather than simply on milk yield.
Information on the genetic parameters of productive efficiency traits of dairy cattle is
scarce. Therefore, the main objectives of this study were o estimate the genetic
parameters (heritability, repeatability, coefficients of additive genetic and phenotypic
variations) for productive efficiency wraits as well as productive and reproductive
traits of Fleckvieh cattle raised in Austria.

MATERIALS AND METHODS

Data

Data on productive and reproductive performance ol Austrian Fleckvieh cows
were recorded by the Official Federation of Austrian Cattle Breeders (ZAR) and
raised in lower Austria. The records used were those of primiparous and multiparous
cows calved in six consecutive years from 1976 to 1982. The data consisted of
productive and reproductive performance of 58050 records. Data were available on
19117, 19046, 12138 and 7749 daughters representing 1409, 1596, 1331 and 1072
sires in the first four parities, respectively. A total of 28316 records representing
10007 cows sired by 643 bulls extracted from 580350 records were used in the
combined analysis across all lactations.

Heifers were inseminated when they reached an average of 320 Kg body weight,
while cows were. inseminated starting from the first heat period after the 6k day
post-partum. Artificial insemination was used avoiding half-sib, full-sib and sire-
daughter matings. All daughters were obtained from Al bulls and chosen randomly as
one daughter per sire per herd. To avoid bias due to differences among sires in the
average values of herd, each record was expressed as a deviation from the average of
the herd which belong to it, (i.e. herd effect was eliminated). Consequently, any herd
that contained only one record did not contribute in the present study. Also, if the
cow was changed from a herd to another, her records were eliminated. Only sire with
at least two daughters were included in the analysis. Other details of the breeding
policy and management {ollowed were described by Hartmann er @l (1992).

Traits studied were: total milk yield (MY), total fat yield (FY), total protein yield
(PY) and days in milk (DIM) as total milk yield traits (MYT); age at calving (AC)
and calving interval (CI) as reproductive traits (RT); milk yield per day of days in
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milk (MYDIM), milk yield per day of calving interval (MYCI), milk vield per day of
age at first and second calving (MYAFC and MYASC) respectively, i.e MYAFC =
MY divided by AFC and MYASC = MY divided by ASC, in the first four lactations,
separately and across all lactations as productive efficiency traits (PET).

Statistical analysis

Table (1) lists random and fixed effects included in the different models used to
analyze different sets of traits of each of the first four and across all lactations of
Austrian Fleckvieh cattle using the least-squares maximum likelihood means
weighted (LSMLMW) computer program of Harvey (1990). However, it was not
possible to examine simultaneously all factors and their all possible interactions
which caused a matrix too large to invert. Estimation of Sire (c’s ), COW (o’c) and
remainder (626) variance components were calculated using LSMLMW (Harvey,
1990) according to Henderson's method 3. Paternal half-sib analysis of variance was
utilized to obtain the estimates h’s for each lactation as: 1’!2324(5'?.3‘/(623+02€).
Heritability across all lactations were calculated as: h’s = 4 o”s /0%s + 0°¢ + 7).
Repeatability (1) estimates for all traits studied were calculated across all parities as;
1 =(0’s+ o )/(52.v+czc+0‘26). Standard errors of h2s and ( estimates were calculated
according to Harvey (1990). The coefficients ol additive genetic (CAV) and
phenotypic variation (CPV) were calculated as a percentage of the genetic
(SDG=Vo’s ) and phenotypic (SDp= Vo’s+o'e) standard deviation divided by the
phenotypic means, ie. CAV= (SDG/phenotypic mean)*100 and CPV=
(SDp/phenotypic mean)*100, according to Moore er al. (1990) and Oltenacu ef al.
(1991).

RESULTS AND DISCUSSION

Sire variance components and heritaibility estimates (hgs)

Effects of sire of the cow on all total milk yield (MYT) and reproductive (RT)
traits studied in the different parities and across all parities were shown to be
significant (P<0.05 or P<0.01 or P<0.001) except for DIM in the st and 44 parities
(Tables 2 and 3). Estimates of V% due to o°s like heritability estimates decreased as
parity increased, while the V% due to 6°e took an opposite trend for MYT (Table 2).

In analysis of the first four lactations, the estimates of h’s for all MYT ranged
from 0.06 to 0.19 (Table 2). The estimates of h’s for MYT are lower than those
commonly reported in the Austrian and other central Europe studies (e.g. Soliman
and Khalil, 1993 and Afifi er al. 1995). Estimates of h2s for DIM ranged from 0.00 to
0.04 in the first four parities (Table 2), which are in close agreement to those
obtained by Genena (1998) on Fleckvieh cattle and lower than the estimates reported
by Soliman and Khalil (1991) on Fleckvieh. Among reproductive traits in the first
four lactations, estimates of h’s for AC recorded the highest estimates (0.40 to 0.55),
while the lowest estimates (0.03 to 0.06) were observed for CI (Table 2). These
results are in agreement with those estimated by Genena (1998). Estimates of h2s for
AFC (0.50) suggesting that rate of sexual development and/or reproductive
management practices were associated with bull progeny groups (Gill and Allaire,
1976). Therefore, AC seems to be more efficient as a selection criterion than the
other RT. The ranges of h’s estimates for PET in the first four parities were from 0.02
to 0.24 for MYDIM; from 0.05 to 0.14 for MYCI; from 0.10 to 0.39 for MY AFC and
from 0.11 to 0.36 for MY ASC (Table 2). The highest estimates of h’s for MYDIM
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were obtained at the first lactation, while, the Jowest estimates of h2s were recorded
for MYDIM and MY CI at the fourth lactation.

In analysis of data of all lactations, the heritability estimates for MYT were
moderate and nearly had. similar magnitudes ranging from 0.20 to (.22 (Table 3).
This range agrees with the findings of Afifi ez al. (1995) and Genena (1998) with
Fleckvieh cattle. Estimates of h’s for DIM was low (0.02). This estimate is in
agreement with Genena (1998), however, it is lower than those estimated by O'Ferrall
(1990). The h’ estimate for CI was samll and around 0.03 which is close to. the
estimate given by Kaygisiz and Vanli (1995). Estimates of h’s for PET ranged from
0.18 to 0.27 (Table 3}, It was 0.23 for MYDIM which is nearly similar to the.
estimates of Murali Dhar and Deshpande (1995) and Genena (1998), higher than
those obtained by Deshmukh er al. (1995) and it is lower than the estimates reported
by Katkade er al. (1993). For MYCI, the h2s estimate was 0.27, which is similar to
those given by Deshmukh et af., (1995) and Genena (1998),

Estimates of h’ for MY ASC was 0.21, which is nearly similar to 0,24 recorded
by Deshmukh er af. (1995) and higher than that estimate of 0.16 obtained by
Deshpande et al. (1992),

Cow variance components and repeatability estimates (1): Results in Table 3
indicate that MYT, RT and PET were affected significantly (P<0.001) by the cow
within sire. The estimates of V% due o cow within sire (o’c:s) for MYT were
moderate and ranged from 36.1 - 40.0% (Table 3).

Repeatability estimates (t) for MYT were moderate or slightly high (Table 3).
These estimates ranged from 0.41 -0.43, which are nearly similar to those obtained
by Soliman and Khalil (1993); Afifi ez af. (1995); Zahed et al. (1997); Genena (1998)
for Fleckvieh cattle. Repeatability estimate for DIM was (.17 (Table 3), which is
generally in agreement with values obtained by Milagres er af. (1988a) and Genena
(1998), while it is lower than those of Camoens ef al. (1976). Estimate of (t) for CI
was 0.17 (Table 3), which is in full agreement with estimate obtained by Genena
(1998). The t estimate of CI was generally higher than 0.14 estimated by Kaygisiz
and Vanli (1995), but lower than 0.28 estimated by Milagres er al. (1988b).

Estimates of t for PET are generally moderate or slightly high which ranged from
0.43 to 0.49 (Teble 3). This indicated that culling on the basis of 1sr record will be
effective in improving the overall performance of the cows. The testimate for MYC]I
0.43 was higher than 0.25 and 0.36 obtained by Deshpande et al. (1992) and Genena
(1998), respectively, However, it is lower than 0.53 obtained by Singh (1992).
Moreover, the testimate for MYDIM was 0.46, which is nearly similar to those (0.52
obtained by Singh er al. (1989). In addition, this estimate is lower than (.56 recorded
by Singh (1992). However, it was higher than .27 given by Deshpande et al. (1992).
The t estimates for MYAFC and MYASC were 0.49 and 0.44, respectively, and
lower than 0.64 and 0.47 estimated by Genena (1998), respectively.

The estimates of t for PET and MY T except DIM were higher and approximalely
nearly twice as large as the corresponding h’s estimates across all lactations and
(Table 3). This is because the relationship between the successive parities generally
increases as the cow gets older Le. t estimates obtained from subsequent records of
the same cow tends Lo increase, while the hs estimates tend to decrease with advance
of parity (e.g. Soliman and Khalil, 1993; Afifi er al., 1995 and Genena, 1998).

Coefficients of additive genetic (CAV%) and phenotypic variation (CPV%). The
estimates of CAV% and CPV% for all traits studied in the first four and across all
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lactations are given in Table 4. Estimates of CAV% and CPV% for MYT ranged
from 4.0 to 8.4% and 15.6 to 18.3%, respectively. However, the estimate of CAV%
decreased with advance of parity, while CPV% remained constant across the four
parities. Estimates of CAV % in the present study, are nearly similar to those obtained
by Hermas er al. (1987), Raheja er al. (1989) and Mostafa (1991) on dairy cattle.
Estimation of CAV% and CPV% for DIM trait in different and across all lactations
ranged from 0.0 to 2.3% and 10.0 to 11.3%, respectively (Table 4), while the
estimates of CAV% and CPV% for RT ranged from 2.8 t0 8.7% and 8.6 to 16.6%,
respectively. The CAV% and CPV% for AC decreased with advance of age.
Estimates of CAV % for CI were lower than those corresponding estimates for AC in
different lactations. However, the reverse trend was true for CPV% estimates (Table
4), In our study, the range of estimates for CAV% for RT is nearly similar to that
obtained by Raheja (1989) and it is higher than that provided by Moore et al. (1990)
on Ayrshire and Holstein cattle. Estimation of CAV% and CPVY% for PET in
different and across all lactations ranged from 0.9 to 34.1% and 1.9 to 54.3%,
respectively. The estimation of CAV% for MYDIM and MYCI traits decreased with
advance of parity and recorded the highest value at 19 parity, while the reverse trend
was true for MYAFC. Estimates of CPV% for MYDIM and MYCI remained almost
constant at different parities, while estimates of MYASC and MYAFC increased
from 1s¢ to 3rd parity and decreased thereafter.

In general, it is desirable to take some PET (e.g. MYAFC in the first lactation and
MYASC in the second lactation) as selection criteria. because they recorded the
highest estimates of h2s and CAV%. MYASC trait, recorded the highest h’s and
CAV% (0.36 and 28.7%), respectively at second lactation, can be used as an index
trait (composite trait) in selection programme, because it is a combination of AFC,
first CI and MY traits of the first lactation. Thus, this trait qualifies 1o be a
comprehensive and ideal trait for selection under field conditions for comparing the
economic merit of the dairy cattle.

CONCLUSION

1.Age at calving seems to be more efficient (i.e. , h’s estimates for AC were
generally high) as selection criterion to improve fertility of dairy cows more than
any other RT, and it may be considered at least in part as measure of maturity as
well as measure of fertility.

2.1t is desirable to take some PET (e.g. MYAFC in the first lactation and MYASC
in the second lactation) as selection criteria, because they recorded the highest
estimates of h’s and CAV%. MYASC, can be used as an index trait composite
trait) in selection programme, because it is MY of the firstlactation and a
combination of AFC and first CI. Thus, this trait is qualified to be a
comprehensive and ideal trait for selection under field conditions for comparing
the economic merit of the dairy cattle.

3.Moderate to high repeatability estimates of PE, obtained here, may suggest that a
great improvement will occur for this breed through early selection for these
traits (especially for MYAFC, MYDIM and MYASC), and the information
obtained from the records beyond the first one will add little influence to the
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prediction of cow's producing ability. Consequently, sire's progeny test and cow's
culling policies for such traits based on early record (i.e. single record) would be
from the genetic point of view efficient and later records would not be needed.

ACKNOWLEDGMENTS

The authors are grateful to Professor/ M. B. Aboul-Ela, Head of Department of
Animal Production, Faculty of Agriculture, Mansoura University, Egypt for helpful
comments and for reading the manuscript. We gratefully acknowledge the Official
Federation of Austrian Cattle Breeders (ZAR) for supplying the data.

REVERENCES

Afifi, E.AL M. Khalil: S.M. Zahed; A.M. Soliman; F.A. El-Keraby and A.A.
Ashmawy, 1995, Estimation of genetic parameters of milk traits of Fleckvieh
records not subjected to culling. Egyptian J. Anim. Prod., 32(1): 195-218,

Boldman, K.G. and A.E. Freeman, 1990. Adjustment for heterogeneity of variances
by herd production level in dairy cow and sire evaluation. I. Dairy Sci., 73: 503-
512.

Camoens, J.K.; R.E. McDowell: L.D. Van Vleck and J.D. Rivera Anaya, 1976,
Holsteins in puerto Rico: II. Components of variance associated with production
traits and estimates of heritability. J. Agric, of the Univ., of Puerto Rico., 4: 551-
558.

Danell, B. and J.A. Eriksson. 1982, The direct sire comparison methods for ranking
of sires for milk production in the Swedish dairy cattle population. Acta Agric,
Scand., 32; 47-64.

Deshmukh, D.P.; K.B. Chaudhari and K.S. Deshpande,1995. Non-genetic and
genetic factors affecting production efficiency traits in Jersey Sahiwal and Jersey
X Sahiwal crossbred cows. Indian J. Dairy Sci., 48: 85-88.

Deshpande, K.S.; A.D. Deshpande and K.S. Deshpande, 1992. Genetic studies on
production efficiency traits in Jersy cows. Indian J. Anim. Sci., 62: 169-170,

Dutt, T. and V.K. Taneja, 1994. Phenotypic and genetic parameters of age at first
calving, first lactation milk yield and some measures of efficiency of production
in murrah buffaloes. Indian J. Anim. Sci., 64(8): 880-883.

El-Sayed, S.I.M., 1998. Inheritance of somatic cell count and its genetic relationship
with productive traits in dairy cattle. M.Sc. Thesis, Fac. of Agric,, Zagazig Univ.,
Egypt, PP 215.

Freeman, A. E. , 1986. Genetic control of reproduction and lactation of dairy cattle,
31:.9 World Congr. Genet. Appl. Livest. Prod. 11: 3.

Genena, Shereen S.K., 1998. Some genetic aspects of productive and reproductive
traits in dairy cattle. M.Sc.Thesis, Fac. of Agric., Zagazig Univ., Egypt, PP 274,
Gill, G.S. ood F. R. Allaine, 1976. Genetic and phenotypic parameters for a profit
function and selection method for optimizing profit in dairy cattle. J. Dairy Sci.,

59: 1325-1333,

Hartmann, O.N.; N. Ratheiser, and H. Eder, 1992, Cattle breeding in Austria.
Zentrale  Arebeits gemeinschaft  Osterreichischer Rinderzuchter, 1060 Wien,
Austria,




26 Soliman et al.

Harvey, W.R., 1990. User's Guide for LSMLMW. Mixed modelleast-squares and
maximum likelihood computer program. PC-Version 2, Ohio State University,
Columbus, USA, (Mimeograph).

Hermas, S.A.; C.W. Young, and J.W. Rust, 1987. Genetic relationships and additive
genetic variation of productive and reporductive traits in Guernsey dairy cattle. J.
Dairy Sci. 70: 1252-1257.

Jansen, L., 1980. Studies on fertility traits in Swedish dairy cattle. II. Genetic
parameters. Acta Agric. Scand., 30: 427-436,

Katkade, V.N.: P.G. Sakhare and K.S. Deshpande, 1995. Production efficiency traits
in Jersey cows: Indian J. Amim. Sci., 65: 104-105.

Kaygisiz, A, and Y. Vanli, 1995, Estimates of genetic parameters of reproductive
traits of Brown Swiss raised at Regional Agricultural School in Van Lalahan
Hayvancilik Flrastirma Enstitusii Dergisi 33: 50-55. (A.B.A., 65: 330-333).

Khalil, M.H.; E.A. Afifi and M.A. Salem, 1992. Evaluation of imported and locally-
born Friesian cows raised in commercial farms in Egypt. 2. Evaluation of
correction factors and some genetic effects. Egyptian J. Anim. Prod., 29: 43-59,

Khalil, M.H.; M. Abd EI-Glil and M.K. Hamed, 1994. Genetic aspects and
adjustment factors for lactation traits of Friesian cattle raised in Egypt. Egyptian
I. Anim. Prod., 27: 147-160.

Milagres, J.C.; AJR. Alves; N.M. Teixeira and A.C.G. Castro, 1988a. Effect of
genetic and environemntal factors on milk yield of crossbred Holstein, Brown
Swiss. Jersey and Zebu cows. 3. Lactation length., Revista da Sociedade
Brasileira de Zootecnia, 17: 329-340. (A.B.A. 1989, 57: 601 ).

Milagres, J.C.; ALR. Alves; 1.C. Pereira and N.M. Teixeira, 1988b. Effect of genetic
and environmental factors on milk yield of crossbred Holstein, Brown Swiss,
Jersey and Zebu cows. 3. Calving interval. , Revista da Sociedade Brasileira de
Zootecnia, 17: 358-366. (A.B.A., 1989, 57: 601).

Moore, R.K.; B.W. Kennedy; L.R. Schaffer, and I.LE. Moxley, 1990. Relationships
between reproduction traits, age and body weight at calving, and days dry in first
latation Ayrshires and Holsteins. J. Dairy Sci. 73: 835-842.

Mostafa, M.A. |, 1991. Genetic and non-genetic factors affecting production and
reproduction traits in dairy cattle. Ph.D, Thesis, Magyar; tudymans Akademia,
Budapest, Hungary, PP 233.

Murali Dhar, V. and K.S. Deshpande, 1995. Factors affecting production efficiency
traits in Murrah buffaloes. Indian J. Dairy Sci.. 48: 40-42.

OFerrall, G.I.N., 1990. Phenotypic and genetic parameters of production traits in
Irish Friesian cows. Irish J. Agric. Res., 29: 95-100.

Oltenacu, P .A. | A. Frick and B. Lindhe 1991. Relationship of fertility to milk yield
in Swedish cattle. J. Dairy Sci. 74: 264-268.

Philipsson, J. , 1981. Genetic aspects of fertility in dairy cattle. Livest. Prod. Sci. 8:
307 -319. Raheja, K.L.; E.B. Burnside and L.R. Schaeffer, 1989, Relationships
between fertility and production in Holstein dairy cattle in different lactations. J.
Dairy Sci., 72: 2670-2678,

Singh, S. K. . 1992, Factors affecting some milk production efficiency traits in
Sahiwal cattle. Indian J. Anim. Sci., 62: 346-350.

Singh, S.R.; H.R. Mishra; C.S.P. Singh and S.K. Singh, 1989. Genetic analysis of
milk producing efficiency in cross-bred cattle. Indian Vet Med. J., 13: 252-258,



Egyptian J. Anim. Prod. (2001) 27

Soliman, A.M. and M.H. Khalil, 1991. Genetic and phenotypic associations of milk
traits with age at calving and with length of open period, dry period and lactation.
Egyptian J. Anim, Prod., 28: 131-146,

Soliman, A M. and M.H. Khalil, 1993. Estimation of genetic parameters for single
and composite milk traits in Fleckvieh cattle and their uses in programmes of
early selection. Egyptian J. Anim. Prod., 30: 21-37.

Zahed, S.M., M.H. Khalil and A.M. Soliman. 1997. Comparison between efficiency
of part-and complete lactation record in progeny testing Feleckvich cattle.
Egyptian J. Anim. Prod. 34: 11-26.



28 Soliman et al.

Al b AGNAAY aud gal) (& Aladinl) g Aalidy) 5olagl) cilbaal ) gl Judal)
gjﬂ1 Galnall éi)ﬂ! Gandl -3 (___,.é sl

W) dana paawAheas easl s s Oladla dasa Gl
sl il sl Vo o B B P Tali: Aol TG sl g Y paah =)
W = gl Y] Cogns dpra = sponz 5 il &y paiall deala el il 4

EpE 5 jualf

AV Ll 8 agSl B o Jawe oA o sl sl sl el clily cuasiiad
s Vv a oV i o) o TATY Y daain aud gl JS8 Sasinl Ve ¢ (J5Y 50 s e dng S0
B i el Dl dall aaead Ay pelhall o B8 0 ) planll il 8 25 Al TEY a0al
- Anadine musd pall JS U ALYl ) s g B 0
¢ OBy ol ol e JS Jpemne 1 JSI ] 21 e b oa Ay el Cilaall cilS
Sldeall o B N sl Jgl o ds kel GV S 58 Jsk 53V G die jeed) tALLEY Cldcal)
craall 5 Okl U guie Ol J peone thpaliiy) 36 4SY Cliis condadl U 5 J gk il
Js—ane oV sl vie panll byguia Gl Jgane =553 5l O 85l Jhal U pesia (plll J g
cod¥y B die peal] Lguie Galll
=i M e Juantiall il ol andls (S
e Lad U1 and o e 330 Bl il aan e Sy gl e 5l il Y oS
cladl o5 alal b pusia ol pemne IS5 ) GLF 558 gk s
G il 8138l e Rag 3 % £ )T e Gl Clis mpead (5 W1 LA B o Gl S
b a5 (% Y0 VT Y (%A X)) I e ) ae ge ey il 030
Jsto Al s e dpdll 238 S aigia g LSy e %IYA= LY e Alulall Claall g ) ol
el (TITA 1) SVl die jeall Adal Al CulS Lt (%), V=0 ) o 0 s
O il 5 i gk Adial o ) bl Fas dad e o) 5 (% €,A-Y,7) oalll lial LDl e
%9.8= 1,0 e AaliY) 5o li€l) Slial oY) il A dad Cngd S % oA s
i e ol gall SIS s 1 By Y1 el gall G paall Sliall aaad (5l Fandl i
e Y) Il e XY= T N =T e all) i waad o Beall G sl B
G JI SV Ang Y1 5aY) e sl g Jemaad Sl Banll o oSy pY) p Cuall
s 5Nl sie eal) Adeal 30 Gandl Aad i gl 5 Alulil Cilieall Al ¢ paall J peanal LeDliie
el e T e BV 6 5 s i LY S Jgh Adaly 4000 6
e o s Gaadl R s g 5 calall 5 58 J gk dial Ll ¢ Aadine pd gall 40 ¢ B YN




Egyptian J. Anim. Prod, (20?1’ ) 29

+ Reaine aal pall ¢ 0¥ 0 TGN G Y ol el g
=¥ e daina g Y e A 3 0 Gaall A g Tl 5o SH cbal Sl
L deal LYV L, 8E 4e0 B R S P 5 3 L}_}J;.il_‘;}.m __}Jlll Ugeemna ddal o YT (0 Y4
boia Gl Jymns Qdal o VA T w0 ey a5 s gl okl bgate ol ) g
sl e ey B de el Gpede gl Al LYY 00T 00 GagcedY U die el
b el G 5 Ay U ol pall Ay el Sl mpen s sglaall g prsenill 5l il Gl o
e RIAT =30« %A £r G Sl pianie lieal Aueily Lad s gl i ¢ axaing
A e TTER =A% 0,0 LA e Al il Al il 238 a0 g
el oda gl e Mgl de %V V,T=V 00 0 %Y,V s fe calal B J gk Rdal CilS Loy

c BEET =TT BFEN=N 8 o Lualli SN Slded 2l

Cooladl B 8 gkl Lpta alll J prana ) Anlilyl S liSh lia (e e gall (b Ale dieay
G S e e o Ll s LAY Al 3 (B0 Sl s gl U s 5l peanes
—erll gt Gulll Jpemne e Ly J5W) pnisall (G panaah 31550 ol By 31500
ol e Sy S gl Sl el a5y a3 O e

s Gl A ailS p ay el il s e Wlle Lsiee 138 O3 Jala s el il s
Js—ta Bial Rl S5 %€ r s =TI G Din ) 5 s Gl J geans il GadS g o il sl
Bel KW il bl ol sda a5 Laie %601, 9 a5 2 gk Adeal s %V LY Ay ol s sl
Yot SYLY G Aala)

Lebg v, €0 = £Y G Caa g 5 G e W Ada gia ol Oldea asead 4 ) S0l SNl o8 2ilS
Ot D g sy 2 VY a6 88 Jslaly o 0¥ g s i sl g A gikall LS 5 g6yl
c Al seli)l lieal 4 £9— £ Y



