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SUMMARY

The aim of this study was to evaluate the impact of livestock technical
interventions, through Food Sector Development Program (FSDP), on crop-dairy
production system in the Nile delta of Egypt. Forty-five extension packages in seven
categories were developed, tested and disseminated in various target areas. Data on
492 crop-dairy farms were collected through a survey as a part of FSDP activities to
assess the impact of these interventions. Each farmer was interviewed twice, once
during 1993 to 1997 (before implementation) and another during 1998 to 2001 (after
implementation). Data included only farmers who kept cropping land plus buffalo
and / or dairy cattle in five different governorates, Damietta (DAM), Kafr El-Sheikh
(KEI), Menoufeia (MEN), Dagahleia (DAQ) and Gharbeia (GHA). Two districts
were sampled within each governorate, one had farmers collaborating with FSDP
who got at least one package (C,) and the other non-collaborating farmers (did not
receive any package (control group)). Cattle were of three genotypes, native, exotic
and cross between them. Response indicators considered were daily milk yield
(DMY), weaning mortality rate (WMR), farm size (FS) and herd size (HS) while the
economic indicators were internal rate of return (IRR), return per feddan (RPF) and
return per animal (RPA). Three statistical models were applied for evaluating the
impact of interventions on the response indicators. The program had favorable
impact on all indicators considered. Results showed that MEN showed the highest
FSDP impact on DMY and highest average DMY for buffalo and native and
crossbred cattle while DAM was the highest in exotic cattle. Also, the interventions
had significant (p<0.05) favorable effect on WMR in all genotypes. MEN registered
the lowest mean and impact on FS and HS while DAQ had the highest estimates for
both. DAQ, DAM and MEN scored the highest IRR, RPF and RPA, respectively.
Governorates responded differently to the program and so did types of animals.
Proportional to their initial DMY, buffalo and native cows increased more than
crossbreds and exotic cows, percentage of increase, being 22, 32, 12 and 13,
respectively, indicating the relatively unutilized potential of local buffalo and cattle.
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INTRODUCTION

In Egypt, the crop-dairy animal production system is one of the most important
livestock production systems. This system is widespread in different regions as Nile
delta, newly reclaimed lands and Upper Egypt. It is the main milk source, providing
90% of the total milk production (Abdel-Aziz, 1997). An estimated 85% of the total
domestic milk output is provided by traditional farms mainly in this system while
15% is provided by the commercial sector (MoALR, 2004).

Food Sector Development Program (FSDP), which is considered in the present
study, lasted from 1991 to 2001 and was funded by the European Commission (EC)
for a value of 9.9 million Euro. FSDP activities aimed at servicing the dairy sector
and focused on the production, processing and marketing of milk. Also, it included
technical components, which support the development of the dairy sector. FSDP
activities were institution building, training and demonstration, technical assistance
and a 75 million Euro fund as credit and guarantee scheme that lasted from 1993 to
2001. Target group was the small and medium scale farmers. The aim of this study
was to evaluate the impact of interventions through FSDP on crop-dairy animal
production system in the Nile delta.

MATERIAL AND METHODS
Data:

Data on 492 crop-dairy farms were collected between 1993 and 2001 through a
survey as a part of the FSDP project. Recruitment of collaborating farms extended
from 1993 to 1997 while measuring the impact of the project extended from 1998 to
2001. The data were collected only from farmers with cropping activities and had
kept one or more of buffaloes and/or dairy, Native (Baladi), exotic and/or crossbred
cows. Exotics were mainly Holstein and Friesian. Each farm had two interviews, one
at the beginning of the study during 1993 to 1997 and another at the end of the study
during 1998 to 2001. Data were collected from five different governorates in the Nile
Delta, Damietta (DAM), Kafr-El-Sheikh (KEl), Menoufeia (MEN), Daqgahleia
(DAQ) and Gharbeia (GHA). Two districts were sampled from each governorate, one
had collaborating (C,) farmers and the other non-collaborating (C,) farmers.
Collaborating farmers would get at least one of the project training packages while
non-collaborating farmers received no such training packages (as a control group).
Table 1 shows the distribution of farmers.

Interventions:

Forty-five extension packages in seven categories were developed, tested, and
disseminated in various target areas. These were 17 in feed and feeding, 2 each in
breeding and management, animal housing, and calf rearing, 10 in milk processing
and marketing, 3 in animal health and Al and 9 in the investment packages. Different
packages had different degrees of adoption in various target areas.

Biological indicators:

Biological indicators were daily milk yield (DMY) defined as the average daily
milk yield per animal and weaning mortality rate (WMR) as percentage of calf
mortality from birth to weaning at an average of 4 months of age.
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Table 1. Number of farmers in the two different districts within each of the five
studied governorates

Governorate District No. of farmers Total

Damietta 73
Cy -Kafr Saad 26
C, - Faraskur 47

Kafr-El-Sheikh 87
Cy -Dessouk 8
C,—Qallin 79

Menoufeia 125
Cy-Ashmoun 31
C, -Shanshour 94

Dagqahleia 103
C, -Sherbeen 12
C, -Senbllewien 91

Gharbeia 104
Cy —Tanta 20
C;—Quttur 84

Total 492
Co 97
C; 395

Cy= non-collaborating district ~ C,= collaborating district

Physical indicators:

Physical indicators were farm size (FS) defined as the cropping land area per farm
and herd size (HS) as the number of large ruminants per farm.
Economic indicators:

Three economic indicators were considered. The first was the internal rate of
return (IRR) defined as the rate of return that would be achieved on all project
resource costs, where all benefits and costs are measured in economic prices and
calculated as the rate of discount for which the present value of the net benefit stream
becomes zero, or at which the present value of the benefit stream is equal to the
present value of the cost stream at interest rate of 10%. The second and third
economic indicators considered were return per feddan (RPF) defined as the gross
margin divided by the cropping area in of feddans, and the return per animal (RPA)
defined as the gross margin divided by number of large ruminants. More details are
provided by Rashwan (2006).

Statistical analyses

Data were analyzed using SAS for Windows (1998). Three models used to study
different factors potentially affecting DMY, WMR, FS, HS, IRR, RPF and RPA are
described below. Data for WMR, recorded in the questionnaire as percentages, were
transformed using arcsine transformation and means and SE presented in the tables
are decoded to the original scale. Model I aiming at a preliminary evaluation of the
program impact, expressed as after FSDP minus before FSDP separately for C, and
C, farms, included governorate and farm within district within governorate (as the
model error). Model II was as Model I plus the effect of year where Cy and C; farms
were separately analyzed. Model II helps to test any time trend within each of
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collaborating and non-collaborating farms to discount this time trend, if any, from the
project impact. Model III was run for C, only to study the effects of the year within
status, the status being before/after the program activities, governorate, and farm
within district within governorate (considered as the first error to be used for testing
the preceding effects). Details of these models are shown below.

Model I
Yim = B+ G + Frngay
where,
Y = the observation on the m" farm, within the 1™ district, within the k™
governorate, expressed as after program minus the same farm before
program;

p = overall mean;

Gy = the effect of governorate, k =1,...5; and

Fmaay = the effect of farm within district, m =1,...20 (farms having more than one
genotype were repeated in the analysis as the number of incidence of the
genotypes). The farm was considered as the model error, assumed to be
normally and independently distributed with mean 0 and variance c%.

Cy and C; farms were separately analyzed. Since not all farms had their initial
visits and their final visits in the same years, inclusion of year in Model I resulted in
non-connectedness in the data which led to singular matrixes not allowing the
completion of the analyses. That means that estimates of program impact from
Model I could be confounded with year effects and possibly interacting with it.
Naturally, districts were not included in Model I because one district in the
governorate benefited from program inputs and the other did not. Thus, if there were
genuine differences between districts within governorate, this would confound the
impact of the program. There was no way that the two effects i.e. program impact
and district could be completely separated. The following models were assumed to
discern year effect and district effect and try to deduce a "cleaner" estimate of
program impact. In this model, in C,, "after-before" = program impact + 'other'
effects, while in C, it is only the 'other' effects.

Model IT
Yidm = BT+ Gy + Fogyt €ikim

where,

Yum = the observation after or before on the m™ farm, within the 1™ district, within
the k™ governorate in the i year, regardless whether the farm had received
intervention, i.e. all farms were included;

p = overall mean;

T; = the effect of year, i=1,..9;

Gy, = the effect of governorate, k =1,...5;

Fmaay = the effect of farm within district, m =1,...20 (farms having more than one
genotype were repeated in the analysis as the number of incidence of the
genotypes). The farm was considered as the model first error, assumed
to be normally and independently distributed with mean 0 and variance
o?r; and

eixim = the residual assumed to be normally and independently distributed with mean

0 and variance 2.
Cy and C, farms were separately analyzed.

1th
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Model III
Yijkm = U+ Tig+ Py + Gy + Fray + €ijiim
where,
Yium = the observation on the m™ farm, within the 1M district, within the k™
governorate in the i year within status, i.e. in receipt or non-receipt of
interventions;

p = overall mean;

Tji= the effect of year within status, i =1,..9;

P; = status (before/after), j = before or after;

Gy = the effect of governorate, k =1,...5;

Fumuy = the effect of farm within district, m =1,...20 (farms having more than one
genotype were repeated in the analysis as the number of incidence of the
genotypes). The farm was considered as the model first error, assumed to
be normally and independently distributed with mean 0 and variance c%;
and

€jum = the residual assumed to be normally and independently distributed with
mean 0 and variance 2.

This analysis was done for collaborating districts (C;) only.

RESULTS AND DISCUSSION

Program impact on biological indicators
Daily milk yield:

As a preliminary evaluation of the program impact, t test of significance was
made for the difference between general means of C; and C, categories for the after
minus before situations (Model I). Results indicated that a significant program
impact (p<0.05) was shown only on milk production of crossbred cattle (Table 2).
Generally, DMY increased more in C; than C,, the increase being 2.56, 1.97, 1.98
and 1.66 kg for buffalo, native, crossbred, and exotic cattle, respectively in C; and
1.03, 0.22, 0.96 and 0.66 kg, respectively in C, According to Model I results,
governorate highly significantly (p<0.01) affected impact-change in DMY in all
genotypes in C; but the change was only significant (p<0.05) in C, as shown in
Tables 2 and 3. Variation among governorates (i.e. mean squares) was always higher
for C, than C, for buffalo and all cattle types (Table 2), indicating that governorates
responded differently to the program activities. MEN showed the highest impact for
buffalo and native cattle in both C; and C,, but DAM, being a dairy governorate,
showed the highest impact for the exotic cattle. The high DMY from exotic cattle and
the high program impact in DAM might be due to the greater interest in milk
processing which makes producers in this governerate follow a different production
strategy. The program had positive impact on DMY in all genotypes, but this impact
was higher in buffalo and native than in crossbred and exotic, 1.53 and 1.75 kg vs.
1.02 and 1.00 kg, respectively. This result could be due to that, the program paid
more attention to developing the production from buffalo and native cattle or that
farmers with crossbred and exotics are more progressive producers who had already
been applying some interventions and the interventions by the program led to less
differential to them than to farmers with buffaloes and native cattle.
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In Model 1II results showed that generally, year had highly significant effect
(p<0.01) on DMY for the C, (that might indicate some of the impact of the program)
and only significant effect (p<0.05) for the C, in all genotypes. Despite this
significant or highly significant effect, year effect showed generally increasing trends
in C; but no specific trend in C, (Table 3).

Model III results showed that, for C, only, effects of year within status,
governorates, status and farm within district within governorate were all significant
in buffalo and all cattle genotypes, except the governorate effect in native cattle
(Table 4). The impact of the program, i.e. after minus before (Table 4) on DMY was
positive 1.8 kg (22%), 1.2 kg (32%), 1.0 kg (12%) and 2.0 kg (13%) for buffalo,
native, crossbred, and exotic cattle, respectively. Table 4 shows that earlier years in
both before and after had lesser average DMY than later ones with some of earlier
years significantly lesser than later ones.

Table 4. Least squares means of daily milk yield (DMNY, kg) in buffalo and
other cattle genotypes (Model III)l’2

Buffalo Native Crossbred Exotic
Source ofNo. LSM  +SE =~ No.LSM +SE No.LSM +SE No.LSM +SE
General 8.9 4.2 8.6 16.7
Year (status) ~ 5.3% 3.97 2.7 7.5
Year(before)

1993 38 72b 083 38 29b 1.0439 7.7b 1.07 44 149b 2.18
1994 83 80a 1.09 8334a 1.1 53 82a 13 52 158b 2.33
1995 69 8la 1.09 69 3.7a 1.01 1058.1a 0.83 11016.3a 1.93
1996 59 83a 128 59 37a 10453 88a 1.32 50 163a 2.4l
1997 43 86a 127 43 38a 09221 88a 1.61 21 16.7a 2.66

Year(after)
1998 80 9.5b 1.65 80 39b 0.9657 89a 0.87 57 17.2ab1.92
1999 8 99b 1.66 86 48a 08894 89a 09 94 17.8a 2.42
2000 75 10.5a 1.13 75 5.0a 0.7873 93a 094 79 18.1a 2.08
2001 51 105a 1.57 51 53a 09847 94a 096 47 183a 2.81

Status 368.4" 368.4™ 66.3" 36.17
Before 292 8.1a 0.07 2923.7a 0.06 27183 a 0.05 27715.6a 0.59
After 29299 b 0.07 29249b 0.06 2719.1b 0.05 27716.6 b 0.58

Governorate ~ 48.8" 48.8" 71.0" 325.0"
DAM 44 76e¢ 017 44 37c¢ 0.1433 82c¢ 0.14 32 19.0a 0.33
KEL 84 9.1b 0.17 84 43ab 0.14 71 88b 0.13 55 16.2c¢ 0.21
MEN 8 9.6a 0.17 84 44a 0.088299a 0.08 83 18.5b 0.66
DAQ 15 94a 0.15 15 42b 0.1338 82c 0.12 47 153¢ 0.11
GHA 65 8.6c¢c 0.11 65 43ab 0.09 47 7.8e 0.09 60 14.7¢ 0.89

F(D(G) 2.7028N*" 1.3 (283)% 0.76 (266) 2.8 (322)

1. Figures across source of variations are their respective mean squares.

2. Means within columns followed by different scripts differ from each other (P<0.05).

3. Total number of observation for years is twice that for governorate since each farm

was represented twice, once before and once more after.

" P<0.05 7 P<0.01

F(D(G)) = Farm within district within governorate MS df degrees of freedom

Cy= non-collaborating district ~C,= collaborating district
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Weaning mortality rate

In all models, in C;, DAQ governorate showed the highest estimates for the
WMR in all genotypes, being 4.4%, 3.9%, 4.2% and 5.2% for buffalo, native,
crossbred and exotic, respectively, while DAM governorate scored the lowest, 1.2%,
1%, 1.3% and 2.9%, respectively. Program showed significant favorable effect on
WMR in all genotypes indicated that the training packages and other technical
support activities concerning animal health, improving feeds, calf rearing and better
animal housing improved WMR.

Program impact on farm size (FS) and heard size (HS)

In all models, MEN registered the lowest mean of FS (3.8 feddans and 2.8
feddans in C; and C,, respectively) and HS (2.5 animals and 1.7 animals in C; and
C,y, respectively). While DAQ registered the highest estimates for both (6.8 feddans
and 3.7 feddans in C, and C,, respectively, and 2.7 animals and 2.1 animals in C; and
Cy, respectively), The program had positive significant (p<0.05) effect on both FS
and HS. In general, the average FS and HS was 3.9 feddans and 1.6 animals in C,
before project impact and 4.6 feddans and 2.6 animals in C,, respectively, after
project impact.

Program impact on economic indicators

In Model I, governorate showed significant effects on all the economic indicators
in C; and C, except IRR in Coy, which was non-significant (Table 5). Higher level of
significance (p<0.01) was detected in C; than C, (p<0.05) for RPF and RPA
indicating that governorates responded differently to the program activities.
Estimates of IRR, RPF, and RPA for all governorates were always higher in C; than
Cy, (Table 5). The highest IRR percentages were scored for DAQ governorate in C,
and DAM governorate in C,, while the lowest governorate was MEN in both C; and
Cy. DAM was the highest governorate in RPF in both C; and C,, while the lowest
governorates were GHA in C; and KEL in Cy. MEN was the highest governorate in
RPA in both C; and C,, while the lowest governorates were KEL in C; and DAQ in
Co.

In Model I1, results showed that both year and governorate had significant effects
(p<0.05) on IRR, RPF and RPA for the C; only. Although year showed such
significant effect, there was no specific trend in their effect (Table 6). DAQ, DAM,
and MEN, respectively, recorded the highest IRR, RPF and RPA, while KEL and
GHA recorded the lowest.

Model III results showed that although year within status had a positive
increasing trend over years, this trend was non-significant in all of the economic
indicators (Table 7). Governorate had a significant effect (p<0.01) on IRR, RPF, and
RPA. Status showed highly significant effect (p<0.01) on all the studied economic
indicators (Table 7). The impact of the program on IRR, RPF, and RPA was
favorable, 0.07 (1%), LE 51.2 (28%), and LE 94.8 (40%), respectively. Years results
show that earlier years in both before and after on the average had less IRR, RPF, and
RPA than later ones.
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Table 7. Least squares means (LSM) IRR, RPF and RPA (Model III) .

Source of variation IRR, % RPF, LE RPA, LE
No. LSM +SE  No. LSM +SE No. LSM +SE

General mean 0.71 277 289

Year (status) 0.04™ 137™ 160™

Year (before)
1993 48 0.64a 0.12 48 176a 51.2 48 217a 79
1994 94 0.66a 0.2 94 177a 58.1 94 222a 60.7
1995 109 0.69a 0.19 109 179a 41.6 109 232a  109.6
1996 78 0.69a 0.16 78 189a 44.1 78 241a 116
1997 67 0.70a 0.2 67 189a 44.6 67 277a 59.6

Year (after)
1998 96 0.73a 021 96 218a 95 96 324a 89.1
1999 123 0.74a 022 123 227a 116.8 123 329a 748
2000 98 0.75a 021 98 254a 64.2 98 343a 734
2001 79 0.80a 0.16 79 354a 58.5 79 375a 772

Status 0.73" 560" 846"
Before 396 0.67a 0.04 396 182a 0.26 396 235a  0.63
After 396 0.74b 0.04 396 333b 0.25 396 329b  0.62

Governorate 0.01" 516" 517"
DAM 52 0.69b 0.1 52 294 a 0.96 52 280a 0.52
KEL 87 0.67b 0.11 87 263a 0.64 87 283a 0.12
MEN 94 0.73a 0.06 94 289a 04 94 298a 0.51
DAQ 74 0.77a 0.1 74 265a 0.42 74 288a 0.54
GHA 89 0.72a 007 89 273a 0.53 89 296a 0.5

F(D (G)) 0.07 (391) 77 (391) % 83(391)

1. Figures across source of variations are their respective mean squares.
2. Means within columns followed by different scripts differ from each other (P<0.05).
3. Total number of observation for years is twice that for governorate since each farm
was represented twice,
once before and once more after.
" P<0.01  nsP<0.05
F(D(G)) = Farm within district within governorate mean squares
df= degrees of freedom
Cy= non-collaborating district ~ C;= collaborating district

CONCLUSION
FSDP had positive impact on biological, physical and economic indicators.

Degree of impact differed among governorates where MEN reported the highest
program impact on DMY and highest average for buffalo, native and crossbred while
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DAM was the highest in exotic DMY. FSDP as well as other studied factors, showed
significant effects on weaning mortality rate, in all genotypes and positively
improved both farm and herd size. Earlier years in both before and after had less
average DMY, FS and HS than later ones. Collaborating districts showed significant
difference from the non-collaborating ones in all economic indicators except the IRR
in MEN and DAQ and the RPF in GHA.

ACKNOWLEDGMENT

Authors gratefully acknowledge Mr. Jan Taaks, Team Leader of the Technical
Assistance (TL/TA) and Dr. Fikry El-Keraby, then the Head of the FSDP for their
permission to use the data in this study. In addition, thanks are due to Dr. Ahmed
Elbeltagy for providing the data and the needed target area reports.

REFERENCES

Abdel-Aziz, A. S., 1997. Recent developments in the livestock sector in Egypt. A
report submitted to AGA, FAO, Rome. pp 53.

MOLAR, 2004. Agricultural Statistics, Economic Affairs Sector. Ministry of
Agriculture and Land Reclamation, Egypt. pp 223.

Rashwan, Reham, M., 2006. Evaluation of Some Local Milk Production Systems,
M.Sc. thesis, Dept of Animal Production, Faculty of Agriculture, Ain Shams
University.

SAS, 1998. SAS/STAT User's Guide, Release 6.03 Edition. SAS Institute Inc. Cary,
North Carolina, USA.



134 Reham et al.

coaf ugalallg LA alaBY) g A9 gall £ o ) cliaat wal)
Juil) il Alata 8 Adlal) i) gaad) - LAY LYY dagliia

138 o sae 5 piam c3éﬁﬂ\ém‘)9~.n¢2dﬂ+c)\.‘a sld“,ﬁ‘;aﬁﬂ\‘)ﬂ.\me%‘)

L —gpuadd cpe deals Aol il 4uls -2 ¢ - & jundl — Ful) - il gual) LY Eigay sgra -]
ﬂ-;ﬂﬁj/-@#’-ﬁwfdﬁﬂ)ﬂ-j (i pa —iﬂW/—{yA'J/

sk e ol3ad) g b elaif mali s IS (e Aeiall Al Ciliaaionall i ap ) A jall o3a cidon
T2 A8 i 45 5 5 Jia) golae) 5 Jall i Adkie & A0l <l gall — Sl 2Ly A ki
dc )30 492 3 sl 5 bl ZLuyl alal) il Cuaea ddsgiuall hliall e 22e e‘-“gi
& o S ae liliie <y saf | )3l gl elai) ali o Adadil DA (g i) B ) e 8 S35 Adabia
5l O Liles (8 A 5 (poad) ai J8) 199731 1993 (e 5l A Gl yall Ayl 8 Laalaa)
CaLY el Cpe ) el Lo dalal) i) (i) el (a3l apai 2a0) 2001 ) 1998
S chlpey oo s Ul ciladlae (e dsed (B @lId 5 LGN i/ 5 G salal (e Ala il i 532 )
Osishaia ()52 ) a4 Lol dlailas JS (5 ste o oS e Al A all 5 Al i sial) sl
oV shias il gl aa s slaiall (gl all el Guiglate e 5o ol e ds AV 5 g 5kl ga
e sana) ol 138 Jio e Cislaiall e (5o ) all demng ol (i (8 Y e 8ol 5 i de
Aalsall caldadll a5 i) Jama ¢ sall Galll J smne o Gadiall o jall Alatnl) <l pise (43l
Gl iz Gl saall alall 5 haall aiall ¢ a0l Sl Jama (e AS yiief s 8 (ki) aan 5 3 seanl)
e Sl S s () g gDl ¢ il pll ) oS jl (o & slatall S el Apalatd)
5 Algall A siall gt S ¢ dalyes cildailaad Ui 5 G 3 ¢y sandl 685 ¢ dms HIS 8 A5 glatial)
g s el S Aty <l ydise e ajall i il dliaal 7 3la SO padiul a5 e 4 53
Ol J gamna o alipall i Aef 4 giall dailae < jedal Al jall aua e < 854l e sl i
Calia a3 AR Y1 A S 5 Guselall e US G ddallsbgl b gia el 5 sl
Jane o8 Ly sina Lialiail dasial o jall cival Lpia) JEY) 8 Lag ool busie Jlef Llses Alsilae
e g el 3 JE 5 o sie S8 48 giall s Ay 2l 4505 50 uS) ) aen (B Ul i (3 5800
Llies ¢ Adgall il cilas Lagl poai el AlgBall Cilas i b kel pass 5 3 guasal) Aaliall
cilblaiy) culia) i il e o) gaall e 2ilall 5 lasll ailall 5 a0al el Jamae dew e 20 il
2 Lgilaind 8 AN Ul gl A0 ol ) 5l cadlia] GlIAS 5 el joll AdadisY Aaliaall cilladladll
Jdiall gl langie e 5 asall Golll Jsamne diia o galipall i el 48 gial) dailae il
el Ialas Adailas cudiia g Apia ) DA HLEYT lae Gl )all aua g Aol guall 430 0 ) 5l
5 osalal) (s 28 (Sl a5l ol dsmnal s 5 el il 3 e Gl 5 Led (ol Jas st
522 Graaill i ialy Cua Auia¥) g Adadall LAY B alie 55y ali) Gauead Jaee Zald) AN
) gl 8 Al Agaliy) el sl JieY) Dlaiuy) aae ) el lae sl e 9% 13 512 532
D&Y 5 Gasalall e dladll




Egyptian J. Anim. Prod. (2007) 135






Egyptian J. Anim. Prod., (2007) 44(2):121-135

Table 2. Least squares means (LSM) and standard errors (+SE) for the impact on daily milk yield (kg) (after- before) in buffalo and other cattle genotypes in C; and C,
(Model I)'*

Buffalo Native Crossbred Exotic
Source of G Co G Co C Co C, Cy
variation
No. LSM No. LSM No. LSM No. LSM No. LSM No. LSM No. LSM No. LSM
Governorate 333" 1.5 8.7 25" 19.17 0.18" 2.17 0.32"
General mean 2.56 1.03 1.97 0.22 1.98 0.96 1.66 0.66
DAM 44 2.01°bc 18 0.84°c 38 1.54°c 18 0.11"¢ 38 1.71°b 18 1.21%a 32 1.92%a 9 0.75a
KEL 84 2.22"b 10 0.93b 84 1.72"bc 10 0.22™b 80 232" 10 1.317ab 85 1.637b 6 0.70"b
MEN 84 3.72% 22 1.82%a 85 2.74"a 22 0.43™a 81 2.82%a 19 0.94"a 55 1.827a 17 0.50™ d
DAQ 15 2.42°b 4 0.92"b 15 1.73"bc 3 0.22™b 13 1.74'b 4 1.037ab 47 1.517bc 11 0.62°c
GHA 65 2.42"b 16 0.63"c 66 2.13"b 14 0.11"¢ 59 1.31b 10 0.62°c 70 1.43"c 13 0.74"ab
F(D(G)) 0.85 (287)% 0.49 (69)* 0.34 (283)" 0.99 (62)* 0.46 (266) ¢ 0.06 (56)% 0.03 (322) 0.10 (50)

1. Figures across source of variations are their respective mean squares.

2. Means within columns followed by different scripts differ from each other (P<0.05).

* Estimate is different from zero, or source of variation has a significant effect (P<0.05)

" Estimate is different from zero, or source of variation has a highly significant effect (P<0.01)
ns Estimate is not different from zero, or source of variation is not significant

F(D(G)) = Farm within district within governorate mean squares  df degrees of freedom
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Table 3. Least squares means (LSM) and standard errors (+SE) for daily milk yield (kg) in buffalo and other cattle genotypes in C, and C, (Model II) 1,23

Buffalo Native Crossbred Exotic
C Co C Co C Co C Co

Source of

variation
No. LSM No. LSM No. LSM No. LSM No. LSM No. LSM No. LSM No. LSM
General mean 8.9 7.6 4.4 3.4 8.5 7.7 16.7 15.5
Year 6.29" 2.55" 3.78" 2.76" 2.58" 541" 21.58™ 6.85"
1993 38 8.8¢ 12 78a 39 3.8b 14 47a 39 8.0b 7 8.4a 44 16.3b 7 15.3b
1994 83 76f 25 7.6a 53 3.8b 15 48a 53 8.5ab 15 8.5a 52 17.1a 13 17.1a
1995 69 8.7¢ 13 77a 115 40b 23 38b 105 8.5ab 22 8.3b 110 16.8a 18 16.8a
1996 59 8.7¢ 11 77a 64 40b 9 38b 53 8.5ab 12 8.7a 50 16.6a 12 16.6a
1997 43 9.2¢ 9 72b 17 44a 6 44a 21 8.7a 5 8.9a 21 16.7ab 5 16.7a
1998 80 9.6b 23 7.6a 67 44a 13 47a 57 8.8a 11 8.4a 57 16.8ab 8 16.8a
1999 86 9.5¢ 21 75b 95 45a 22 400b 94 8.8a 25 8.8a 94 17.4b 22 15.4b
2000 75 9.9a 16 7.9a 76 47a 21 47a 73 8.9a 15 8.2b 79 18.4a 15 17.4a
2001 51 9.7a 10 8.0a 50 48a 11 44a 47 8.9a 10 8.2b 47 193a 10 15.3b
Governorate 11.23™ 423" 5.86" 322" 737" 4.66" 14.23" 7.52"
DAM 44 7.6¢ 18 7.6d 44 44 b 18 34 b 33 8.2¢ 18 7.2¢ 32 19.0a 17 17.2a
KEL 84 9.3b 10 73b 56 44 b 10 34 b 71 8.7b 10 7.7 55 183¢ 13 16.3b
MEN 84 9.5a 22 8.1a 84 47 a 22 37a 82 9.8a 19 8.8a 83 16.2b 6 16.2b
DAQ 15 94a 4 7.5a 25 42 ¢ 3 32¢ 38 8.2¢ 4 7.2¢ 47 15.3¢ 10 14.3¢
GHA 65 8.7¢c 16 7.7¢ 79 4.5 ab 14 3.5ab 47 7.8d 10 7.8b 60 14.7¢ 9 13.7¢

F(D (G)) 2.33 (287)% 1.21 (69) 0.34 (283)" 1.05 (62) % 0.62 (266) ¢ 1.74 (56) 3.54 (322) 2.40 (50)

1. Figures across source of variations are their respective mean squares.
3. Total number of observation for years is twice that for governorate since each farm was represented twice, once before & once after.
F(D(G)) = Farm within district within governorate mean squares

" P<0.05

" P<0.01

2. Means within columns followed by different scripts differ from each other (P<0.05).

df = degrees of freedom
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Table 5. Least squares means (LSM) for the impact (after-before) on IRR (%), RPF and RPA (LE) in C,and C, (Model I) 12
IRR, % RPF, LE RPA, LE

Source of C, Co C, Co C; Co
variation No. LSM No. LSM No. LSM No. LSM No. LSM No. LSM
General mean 0.18 0.02 223 219 321 139
Governorate 0.07" 0.005™ 257.9" 113.9" 223.6" 105.1°

DAM 52 0.19b 18 0.03™ a 52 302°a 18 220%™, 52 310°b 18 120™a

KEL 87 0.15%¢c 10 0.02" b 87 294"a 10 217™a 87 308"b 10 166™a

MEN 106 0.13%c 33 0.01™ ¢ 106 297"a 33 220™a 106 352%a 33 172%a

DAQ 69 0.23"a 14 0.02" b 69 283"a 14 220™a 69 320"ab 14 117™a

GHA 90 0.20b 21 0.02" b 90 260"ab 21 219™a 90 316"ab 21 121™a
F(D (G)) 0.007 (391 0.007 (50) % 73.6(391) 4 39.0091)% 60.4 (391)% 344 (914
+SE 0.06 t0 0.11 0.01 to 0.20 0.40 to 0.96 45.00 to 124.40 0.12 to 0.54 28.00 to 41.00

1. Figures across source of variations are their respective mean squares.

2. Means within columns followed by different scripts differ from each other (P<0.05).

ns Estimate is not significantly different from zero. = Estimate is significantly different from zero, or source of variation has a significant effect (P<0.05).

** Source of variation has a highly significant effect (P<0.01).

df = degrees of freedom

F(D(G)) = Farm within district within governorate mean squares.

Co= non-collaborating district

C,= collaborating district
SE = range of standard error for governorate means in kg.
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Table 6. Least squares means (LSM) 0f IRR (%), RPF and RPA (LE) in C; and Cy (Model '

Reham et al.

C, Co
Source of variation No LSM LSM
: IRR% RPF, LE RPA,LE IRR% RPF, LE RPA,LE

General mean 0.72 274 328 0.062 284 328

Year 1.72° 832" 814" 0.07™ 740™ 814"
1993 48 0.84a 273 be 2441b 17 0.74a 266 ab 2441b
1994 94 0.80a 260 ¢ 255ab 24 0.70a 252b 255ab
1995 109 0.74 ab 292 ab 262 ab 28 0.64 ab 281a 262 ab
1996 78 0.73a 294 be 289a 18 0.63 ab 283a 289a
1997 67 0.72a 293 ab 302a 9 0.62 ab 272a 302a
1998 9 0.71b 298 ab 259 ab 21 0.61 ab 271a 259 ab
1999 123 0.70b 295a 263 ab 32 0.60b 270a 263 ab
2000 98 0.79 a 283 ab 243b 24 0.69a 269a 243b
2001 79 0.79a 282 ab 252 ab 19 0.69a 263 ab 252 ab

Governorate 1.09 954" 941" 0.02" 384™ 941"
DAM 52 0.76a 2994 300b 18 0.60 ¢ 295a 300b
KEL 87 0.65b 255b 3442 10 0.58d 275b 344a
MEN 94 0.68b 264b 359a 33 0.62b 289 ab 359a
DAQ 74 0.77a 279b 334a 14 0.68a 279b 334a
GHA 89 0.72 a 274b 306b 21 0.62b 285 ab 306b

F(D(G)) 391 0.67 377 376 0.57 905

+SE 0.06 t0 0.11 0.40 to 0.96 0.40 to 0.96 0.01 to 0.20 0.12 t0 0.63 0.12 t0 0.63

1. Figures across source of variations are their respective mean squares.

2. Means within columns followed by different scripts differ from each other (P<0.05).
3. Total number of observation for years is twice that for governorate since each farm was represented twice, once before and once after.

5

P<0.05  nsP>0.05

F(D(G)) = Farm within district within governorate mean squares

df= degrees of freedom
Co= non-collaborating district

C;= collaborating district
SE = range of standard error for governorate means in kg.



