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ABSTRACT 

 

The objective of this research is to estimate the production function between 
value of green and non-green fodder. It also aims at extraction of major statistical 
indicators related to value of marginal production and production elasticity of 
independent variables of the function as well as estimation of Substitution 
Relationship between expenditure on green and non-green fodder. Plus, capacity 
analysis of farm animals' production in Egypt as well as in the New Valley governorate. 
This is basically done with the aim of crystallizing some major statistical indicators 
from the one hand and studying red meat production economic efficiency, on the other 
in the New Valley. Also, estimation of MRTS of fodder in the case of read meat in the 
New Valley was targeted as well. This procedure was done with the aim of maximizing 
return and minimizing cost to drag the legs of investors into this activity.  

Findings say that value of marginal production of green fodder reached about 
1.04 monetary unit. Concentrates / straw ratio reached about 3.25 and 8.92 monetary 
unit respectively. As for MRTS between green and non-green fodder it shows a 
relationship of substitution nature as shown in the positive marginal production value. 
Marginal rate of replacement between green and non-green fodder is estimated at 
0.28 during the period of this study.  

Findings show a significant upward trend for census cows, buffaloes, sheep 
and goats in Egypt reached about 105.40, 89.74, 82.54 and 4.11 thousand heads a 
year respectively. Cows and buffaloes were the highest with respect to comparative 
importance in this governorate. There is also a significant upward trend for cows as 
their census reached about 16.39 thousand heads a year.  
Net return of fattening calves in the New Valley reached about L.E 0.96, 2.18, 1065 
and 1.60 thousands. Return on each L.E invested reached about L.E 0.11, 0.25, 0.19 
and 0.19 thousands respectively. This indicates high economic efficiency in second 
and third holding categories.  

Findings of quantitative analysis of production and cost functions show that 
optimum weight reached about 423.481, 453 and 460 kg. Respectively. Meanwhile, 
profit maximizing weight for the three categories and total sample were about 404, 
464, 5.3and 533 kg. Respectively.  

Findings also say that MRTS (x1X3) for green and dry fodder equal about 
5.000, 4.13.4.42 and 4.45 from MRTS(x1x2) of the three categories and total sample 
respectively. Also, MRTS (X1 X3) equal about 0.88, 3.96, 3.65 and 4.05 of MRTS 
between dry and concentrates for the three categories and total sample respectively.  

 

INTRODUCTION 
 

 The agricultural sector contributes a lot in supplying population with 
food and clothes needs. It also supplies the industrial sector of inputs of 
production plus raising foreign currencies to bridge the gaps of the balance of 
payment. It can be simply accepted as a fact that agricultural production 
posses a high degree of comparative advantages in the face of world market 
competition. Animal production activities play a principal role in agricultural 
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economy. Those activities contribute around 36 % of total value of agricultural 
production, the annual average of which reaches about L.E 159.09 -2005-
2009. This sector provides population with meat, dairy, poultry and eggs. 
Integration between animal and plant production is a must to attain 
sustainable development and generate better farm income to raise the level 
of living for rural families.  
Problem of the research:  
 The food gap between demand and supply of red and white meat is 
one of the major challenges that face food security and economic policies 
drawers. This situation can be obviously seen in the poor contribution of 
animal production to Egypt’s agriculture in general and in new lands in 
particular. The problem of this research is caused basically from the 
consequence of economic liberalization policies which support cash crops at 
the expense of green fodder share of land. Therefore, animal fodder supply is 
far below real needs.  
Objective of the Research:  
 The research seeks to estimate function relationship between animal 
production value as a dependent variable and green and non-green fodders 
as independent variables, with the Constance of the other factors. It also 
seeks to find out statistical indications related to marginal production and 
production elasticity of the independent variables of the function, estimation 
of substitution relationship between expenditure on green and non-green 
fodders. Plus, production capacity analyzing of farm animals to see evolution 
of this capacity during 1990-2009, this is done with the aim of getting 
statistical indicators of the general trend of the number of animals, on one 
hand and studying production worthiness of red meat in new valley on the 
other, additional estimation of the marginal rate of technology substitution of 
fodders in this governorate, with the purpose of maximizing returns and 
minimizing cost to drag investor’s leg to this activity.  
Methodology and sources of data:  
 Descriptive and quantitative statistical methods were applied to fulfill 
the research objectives. In this context, the general time trend in its linear, 
quadratic and logarithmic images were calculated to select the best images to 
investigate evolution of animals' census( 1990-2009), also functional 
relationship between animal production value and value of green and non-
green fodders in their mathematical images, to get which of them are in 
consistence with the economic rational. Besides, usage of Cube - Douglas 
parameter to estimate production function for breeders plus estimation of cost 
functions, data collection was mainly obtained from secondary published and 
non-published data from Ministry of Agriculture, CAPMAS as well as 
questionnaires designed for this research. Data collected covered West El 
Mawhoub, New valley governorate; size of the sample reached about 106 
holders divided into three main categories, (less than 5 heads, 5-10 heads 
and over 10 heads).  
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RESULTS 
 

Firstly: Evolution of the comparative importance of animal production 
value in relation to total agricultural production value:  
An animal production is one of the most important economic sectors in 
Egyptian agriculture and recognizes the importance of the livestock sector for 
the agriculture sector has been studying the evolution of production value in 
this sector and its importance for the whole agricultural sector during (1990-
2009),Table (1) indicates that animal production value increased from L.E. 
8.65 billions in 1990 to L: E. 69.12 billions in 2009, (699.08%), also general 
time trend took a significant statistical upward trend reached about L.E. 3.03 
billions a year. Time factor explains about 89 % of total variables in animal 
production value in Egypt. This table also shows that animal production 
contribution to total agricultural production reached 29.08 % in 1997 
increased to 37.21% in 2005 with an average 32.67 % over the period of this 
research.    

  
Table1: Statical parameters of the evolution of total livestock value and 

agricultural production value in Egypt million pounds (1990-
2009)      

Items α  
β

  2
R F  Average  

Rate of 
Change  

(%) Value T  

Total livestock value ١٠.٥٠  ٢٨٨٠٩.٧٥  **١٤٥.٤٦ ٠.٨٩ **١٢.٠٦ ٣٠٢٦.١١ ٢٩٦٤.٣٩ 

Agricultural 
production value  ٩.٤٣  ٨٤٦٨٤.٠٠  **١٥٤.٦٠ ٠.٩٠  **١٢.٤٣ ٧٩٨٩.٨٤  ٧٩٠.٧٢ 

Sourse: collected and calculated from annex table (1) . 
 

Secondly: Index estimates of the relationship between value of Animal 
production and value of green and non-green fodders:  

Growing of fodders is an integral part of procedures taken to secure 
fodders needed for developing animal production, (milk and its derivatives, 
meat, leather, wool and eggs). 

Dry straw table (2) appendices say that value of concentrates 
increased from about L.E 3.28 billions in 1995 to about L.E 9.07 billions in 
2009 with an increase rate of 176.55% compared with 1995, General time 
trend in table (2) shows a significant upward trend. L.E. 0.43 billion a year 
with change rate 8.79 % of average value of concentrates in Egypt. Time 
trend explains about 84 % of total changes in concentrates value in Egypt.  
 

Table2: Statistical parameters of the development of the fodders value 
in Egypt during (1995-2009) 

Items  α  
β  2

R F  Average  
Rate of 
Change  

(%) Value T  

 Green fodders 
value 

2625.38 733.61 10.99** 0.90 120.81**  ٨.٦٤  ٨٤٩٤.٢٧  

Straw value ١٠.١٧  ١٨٥٧.٦٧  **٦٨.٢٧  ٠.٨٤  **٨.٢٦ ١٨٨.٨٦  ٣٤٦.٧٨ 
concentrate fodders ٨.٧٩  ٤٨٤٨.٥٣  **٦٦.٢٠ ٠.٨٤  **٨.١٤ ٤٢٦.٤٢  ١٤٣٧.١٩ 
Fodders and straw 
value

٨.٨٧  ١٥٢٠٠.٤٧  **١٤٣.١٧ ٠.٩٢ **١١.٩٧ ١٣٤٨.٨٩  ٤٤٠٩.٣٥ 

 Source: Collected and calculated from annex (table2).  
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As shown in table (3), functional relationship in its linear image and 
Kobe & Douglas image which were estimated statistically within transforming 
to logarithmic image as shown in table (3) from equation one, it is seen that 
value of marginal production of green fodders reached about 1.04 monetary 
units. Each monetary unit spent on green fodder results 1.04 rise in animal 
marginal production value. The equation also says that value of marginal 
production of concentrates reached 3.25 monetary units. Findings also say 
that production worthiness is obviously shown in any rising of expenditure on 
green or dry fodders. 

Equation (2) shows that production elasticity of green fodders, 
concentrates and straw reached about 0.445, 0.38 and 0.419 respectively. 
This reflects the diminishing returns in relation to capacity.   

 
Table (3): Estimated of measures relation between animal production 

value and fodder value (1990-2009) 

F  2
R Equations No.   

**٣٨٠.٨١  0.98  = 6302.899 + 1.037 X1 + 8.918 X2 + 3.245 X3 1îY  
       )**3.84)**              (4.15)*                 (٢.٤٧)**        (4.04(                              

١  

**٠.٩٨  ٣٠٦.١٤  = 0.011 + 0.445LnX1 + 0.419LnX2 + 0.383LnX3 2îY  Ln  
       )**4.04)**                   (4.05)**                   (٤.٨٥)**          (٠.٠٣(            

٢  

Estimated value of livestock=  Ŷ   
Green fodder value= X1  
Straw value= X2  
Concentrated fodders value=X3 

                                            Source: Collected and calculated from annex (table2)                   
                      

Thirdly: Substitution Relationship between Expenditure on Green and 
Non-Green Fodders:  

The following equation clarifies the relationship between value of 
animal production (Y), value of green fodder (X1) and non green fodders (X2.3).  
This equation was calculated in its linear image to measure the substitution 
relationship     expenditure on both green and non-green fodders:  

Y
)

=7614.889+1.303X1 + 4.675 X2,3 
            (4.78)**    (2.91)**              (8.99)**  

2
R = 0.98    F= 452.50**  

The previous equation indicates that the relationship between green 
fodders and is of substitution nature. The rate of marginal replacement of 
green and non-green fodder estimated by 0.28. It is necessary, from the 
economic point of view, to increase expenditure on green fodder production 
so as to be equal with value of marginal production of non-green fodder.  
Efficiency of feed conversion differs from an animal to another. Thus, it was 
calculated as a ratio of monetary unit of animal production and monetary unit 
of fodder and straw.  

Table (2) appendices show feed conversion efficiency in animal 
production sector over 1995 -2009. Findings say that total conversion 
efficiency reached its lowest level in 1996 (1.77) and its peak in 2006, (2.70). 
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This means that each L.E. in fodder value produces about L.E. 2.29 of value 
of animal production.  
Fourthly: Economic Analysis of Animal production capacity:  
Review and analysis of data stated in tables 3 and 4 show evolution of animal 
census in  Egypt as shown below:  
1. Fluctuation of cow census ranging between 2751 and 5023 thousand 

heads for 1993 and 2008 respectively. There is an upward trend which 
reached 105.40 thousand heads per year. Value of limitation coefficient 
indicates that 70% of changes in heads of cows is attributed to factors 
reflected by the time factor.  

2. Fluctuation of buffaloes heads census which ranged from 2419 and 4079 
thousand heads for 1990 and 2009 respectively. The increase of maximum 
and average period reached about 68.62 % and 38.41% respectively for 
the base year 1960 = 100. There was an upward significant trend reached 
about 89.74 thousand heads with a change rate of 2.68 % of average 
census of buffalo's heads. Limitation coefficient indicates that about 98% of 
changes in buffalo's heads are attributed to factors reflected by the time 
variable.  

3. Fluctuation of sheep census ranging between 3924 thousand heads in 
92/93 to 5498 thousand heads in 2008. The increase in maximum and 
period average reached about 27.09% and 7.92% respectively regarding 
1990 as a base year. There was an upward trend which reached a 
significant rate estimated by about 82.53 thousand heads of sheep a year. 
Limitation coefficient indicates that about 85% of changes in sheep heads 
are attributed to factors reflected by the time factor.  

4. Fluctuation of goat census ranging between about 3027 thousand heads in 
92 and 6020 thousand heads in 1993 respectively. The increase in the 
maximum reached about 7.93 %. But the average period decreased by 
about 19.35 % respectively regarding 1990 as the base year. There was a 
significant upward trend that reached about 4.11 thousand heads a year at 
a change rate about 0.11% of average census of goats. The limitation 
coefficient indicates that about 36% of changes in heads are attributed to 
factors reflected by the time factor.  

5. Fluctuation of camel heads census ranging from 122 thousand heads in 
1993 to 220 thousands heads in 2009 which represent about 64.89% and 
117.02% respectively. There was a downward trend which reached a 
significant rate of 2.96 thousand heads a year and change rate – 1.93% of 
camel heads. The limitation coefficient indicates that about 36% of changes 
in heads are attributed to factors reflected by the time factor. 
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Table (4): Statistical parameters for development of animal numbers in 
Egypt (1990-2009)  

Items  α  
β

  2
R F  Average  

Rate of 
Change  

(%) Value T 
Cows 2668.97 105.40 7.56**  0.76 57.22**  3775.70 2.79 
Buffaloes ٧٨٣.٦٩ ٠.٩٨  **٢٧.٩٩ ٨٩.٧٤ ٢٤٠٦.٠١**  3348.25 ٢.٦٨ 
Sheep's ١٠٥.٧٩ ٠.٨٥  **١٠.٢٩ ٨٢.٥٣ ٣٧٩٠.١١**  4656.70 ٢.٢٠ 
Goats ٣.٤٦ ٠.٥٤ **١٤٢.٠٩ ٤.١١ ٤٨٦٣.٨٨**  3750.85 ٠.١١ 
Camels ١٠.١٣ ٠.٣٦  -**٣.١٨ -٢.٩٦ ١٨٤.٤١**  153.30 ١.٩٣- 
Source: Collected and calculated from annex (table3). 
 

Cows and buffaloes were, in terms of the comparative importance, 
the most important farm animals in the New Valley governorate during 2000-
2009.  

Table (4) says that cow heads increased from 1.50 thousand heads 
in 2000 to about 193.53 thousands in 2009. Time trend equation, as shown in 
table (5), shows a significant upward trend reached about 16.39 thousand 
heads a year, the time factor explains about 82% of changes in cow census 
in the governorate.  

As shown in table (4) and appendices, buffalo's heads ranged 
between 13 in 2000 to 1033 heads in 2004. There was a significant 
downward tread reached about 133 heads a year with a change rate- 
17.82 %. The time factor explains about 90 % of changes in buffalo's census 
in the governorate.   

 

Table (5): Statistical parameters of evolution of the most important farm 
animal numbers in New ValleyGovernerate (2000-2009)  

Items α  
β  2

R F  Average  
Rate of 
Change  

(%) Value T 

Cows 4095.20 16388.98 6.09**  0.82 37.10**  ١٧.٣٩ ٩٤٢٣٤.٦٠ 

Buffaloes ٧٧١.٠٧ 
٦.٢٥ ١٠٦٦.٧٨**  

٥.٣٩-  ١٨٩.٧٠- ١٧.٨٢- ٧٤٨.١٠  **١٧.٧٤ ٠.٩٠**  

٤.٦٣ ٩.٧٧**  

The equipc equation is the best model for time trend equation of buffalo's development in 
New Valley during (2000-2009). 
Source: Collected and calculated from annex (table4).  
 
Fifthly: Economic and Production Efficiency of Fattening cow calves in 
the New Valley governorate:  
1-The relative importance of average costs and revenues per unit of 
animal: 

Comparative advantage of average cost and earning of animal 
production unit:  

Table (6) shows average cost items and returns of animal in the 
sample’s categories. At the beginning of fattening cost of animal unit reached 
L.E. 3.98. 3.96 And 3.91 thousands representing about 47.11 %, 47.15 % 
and 47.25 % of total variable costs which reached about L.E 8.44, 8.39 and 
8.72 thousands respectively. Cost of feed stuff came next percentage  as 
estimated by about L.E 3.25, 3.20 and 3.15 respectively 
and %38.52,%38.13and %38.10 respectively, cost of labor came third 
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percentage was estimated about 0 .92,0.94,0.96 thousands respectively% 11. 
32, %11.17and %11.13 0f total variable costs respectively for three catogiers. 

Cost of barn, medical insurance of the animal production, 
veterinarian services, fuel and water reached% 4inthe three catogiers. Fixed 
costs as (building and equipment depreciation) reached about 3 % of the total 
cost, table (6) shows that cost of purchase of an animal unit at the beginning 
of fattening process reached about L.E 3.95 thousands. Cost of feed, labor 
and other costs reached about 3.20%, 0.94 and 0.82 % of variable cost 
respectively for the three categories. Cost of barn, insurance reached L.E. 
3.20. 0.94 And 0.82 thousands respectively. 
                         
Table (6): The relative importance of average costs and revenues per 

unit of animal  during fattening in New Valley Governorate 
farmers (2010)    

Cost items  
First category less 

than(5heads) 

Second 
category(5-10) 

heads 

Third 
category(morethan10 

heads)  
Total 

value %  value %  Value %  value %  
Cost of animal unit 3978 47.11 3956 47.15 3907 47.23 3947 47.16 
Cost of feed stuff 3253 38.52 3199 38.13 3152 38.10 3201 38.25 
Labor costs 956 11.32 937 11.17 921 11.13 938 11.21 
Other costs 257 3.04 298 3.55 292 3.53 282 3.37 
Total variable 
costs

8444 100.00 8390 100.00 8272 100.00 8369 100.00 

Total fixed costs 271 - 256 - 231 - 253 - 
Total costs 8715 - 8646 - 8503 - 8621 - 
Total revenue 9672 - 10824 - 10152 - 10216 - 
Net revenue 957 - 2178 - 1649 - 1595 - 
Theanimal"s 
weight  at sale

403 - 451 - 423 - 426 - 

Total revenue, 
Total costs 

1.11 - 1.2٥ - 1.19 - 1.19 - 

Return of invested 
pound

0.11 - 0.2٥ - 0.19 - 0.19 - 

Source: Collected and calculated from questioners. 
 
Fixed cost reached about 3% indicating the modesty of barn 

condition. Data of table (6) show that total return of animal unit at sale in the 
end of fattening cycle in the three categories reached about L.E. 9.67 , 10.82, 
10.15 and 10.22 thousands respectively. Net returns reached about L.E. 0.95, 
2.18, 10.65 and 1.60 thousands respectively. Return / total cost ratio reached 
about L.E. 1.11, 1.25, 1.19 and 10.19 respectively. Return per each L.E. 
invested reached about L.E 0.11, 0.25, 0.19 and 0.19 respectively, economy 
of scale theory appears obviously in this context, as larger farms were more 
efficient, economically than smaller ones. This could be attributed to the lower 
cost of bigger farms.  
2. Estimates of fattening calves production functions: 

This research was studied regression relation between total of animal 

weights at the end of fattening period k.g ( Ŷ ) as dependent variable and 
indepented variable as: green fodder quantity (ton  ) (X1), concentrated fodder 
quantity (ton) (X2), dry fodder quantity (ton) (X3)labor)X4 And animals weights 
at the beginning of fattening period(X5). 
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Stepwise multiple regressions was applied and revealed that double 
logarithmic image was better in terms of results which were matching with 
economic rationale.  
a. Production function of fattening calves in category one:  

Equation (1) in table (7) shows the significant directly proportional 
relationship between total meat production and green fodder, (concentrates 
and dry). Rise of fodder by 1% leads to rise in meat product ion by about 
0.016%, 0.761% and 0.141% respectively. Concentrates are of the highest 
influence on meat production in category (1). Production elasticity of 
resources, included in production function has reached about 0.912. In other 
words, rise of resources by 1% leads to rise of meat production by about 
0.912%. Limitation coefficient indicates that 88.10% of changes in production 
are attributed to changes explained in the model. (F) Value confirms the 
significance of this influence at 0.01 level of significance.  
b. Production function of fattening calves in category (2):  

Equation (2) in table (7) shows the significant directly proportional 
relationship between total meat production and amount of green fodder, 
(concentrates and dry). Rise of fodder by 1% leads to rise of meat production 
by about 0.153 %, 0.615% and 0.201% respectively. Concentrates are of the 
highest influence on meat production in category (2). Production elasticity of 
resources included in category (2) reached about 0.969. In other words, rise 
of resources by 1% leads to rise of meat production by about 0.969%. 
Limitation coefficient indicates that 79.76 % of change in production is 
attributed to changes in the explanatory factors in the model. (F) Value 
assures the significance of such influence at a significance level estimated by 
(0.01).  
c. Production function of fattening calves in category (3): 

Equation (3) in table (6) shows the significant directly proportional 
relationship between total meat production and amount of green fodder, 
(concentrates and dry). Rise of fodder by 1% leads to rise of meat production 
by about 0.102%, 0.732 % and 0.140% respectively. Concentrates are of the 
highest influence on meat production in category (3). Production elasticity of 
resources included in the production function reached about 0.974. In other 
words, rise of total resources in the estimated function by 1% leads to rise of 
meat production by about 0.974%. Limitation coefficient shows that 92.44%. 
Limitation coefficient shows that 92.44% of changes in production are that 
92.44 % of changes in production are attributed to changes explained in the 
model. (F) Value assures the significance of such influence at the rate of 0.01.  
d. Production function of fattening calves in the total sample: 

Equation (4) in table (7) shows the directly proportional relationship, 
at a significant rate, between total meat production and amount of fodder, 
concentrates and dry stuff. 1% rise in the amount of fodder leads to a rise in 
meat production by about 0.109%, 0.712 % and 0.161 % respectively, thus, 
concentrates are of the highest impact on meat production in the sample. In 
other wards, a rise of 1% in resources included in the estimated function 
leads to a rise in meat production by about 0.982%. Limitation coefficient 
indicates that 94.98 % of changes in production is attributed to factors 
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explained in the model. (F) Value shows the significance of such impact at a 
significance rate of 0.01 

 
Table7: Estimates of meat production functions at study sample 

categories (2010) 

F  2
R  Elasticity Production Functions Estimates Category No. 

**٠.٨٨١٠  ٩٧.٢٨  0.918 =4.015+0.016LnX1+0.761LnX2+0.141LnX3 1îY  Ln  
       )**3.87)**            (2.99)**           (٥.١١)**        (9.45(                               

st1 ١  

**٠.٩٦٩  ٠.٧٩٢٦  ٤٤.٣١  =3.142+0.153LnX1+0.615LnX2+0.201LnX3 2îY  Ln  
       )**3.55)**            (4.89)**           (٦.٧٨)**        (13.23(                               

nd2 ٢ 

**٠.٩٧٤  ٠.٩٢٤٤  ١٢٣.٣٥  =2.095+0.102LnX1+0.732LnX2+0.140LnX3 3îY  Ln  
       )**3.02)**             (5.14)**           (٣.٩٠)**        (6.06(                               

rd3 ٣  

**٠.٩٨٢  ٠.٩٤٩٨  ٦٦٣.٤٢  =5.305+0.109LnX1+0.712LnX2+0.161LnX3 4îY  Ln  
       )**4.43)**             (8.57)**           (6.25)**        (22.34(                               

Total ٤ 

  Source: collected and calculated from questioners. 
 
1. Marginal rate of fodder substitution technology:  

Available supply of fodder differs in terms of nutritional value. 
Concentrates, for instance, are high digestibility around 90 %. Meanwhile, dry 
stuff has higher rate of fibers and fewer digestibilities. Green fodders are rich 
in digestible elements and regarded as soft meal.  

Table (8) shows that marginal production of category (1) reached 
about 2.18, 82.54 and 14.36 Kg. live weight of green fodder, concentrates 
and dry stuff respectively.  

Table (8) shows that marginal production of fodder in category (2) 
reached about 17.22, 75.95 and 18.09 kg. Live weight for green, 
concentrates and dry stuff respectively. This simply means that marginal 
production of concentrates is bigger than that of other concentrates in 
producing red meat. It was shown that MRTS (X1X3) reached about 0.35, 
meaning that cutting green fodder by one unit requires increasing dry stuff by 
about 0.95 units. Declining of green fodder when leaving winter towards 
summer season requires substitution of dry green fodder by dry stuff. 
Meanwhile, MRTS (X1X2) reached about 0.23, which means that cutting 
green fodder by one unit requires increasing concentrates by about 0.23 units. 
This proves the existence of a substitution relationship between green fodder 
and concentrates. In conclusion there is a necessity to substitute 
concentrates for dry stuff to keep meals balanced and secure properly 
nutritional metabolism, table (8) shows that marginal production of fodder in 
category 3 reached about 14.98, 78.11 and 17.76 .Kg. live weight for green 
fodder, concentrates and dry stuff. This means that marginal production of 
concentrates is bigger than that of other fodders, meaning that concentrates 
are preferred in red meat production. MRTS (X1X2) reached about 0.84, 
meaning that cutting green fodder by one unit required raising dry stuff by 
about 0.84 units. In the meantime, MRTS (X1X2) reached about 0.19, 
meaning that cutting green fodder by one unit requires raising concentrates 
by about 0.19 units. This indicates that shortage in green fodder leads to 



Soliman, E. S. and Dalia F. Gab Allah 

 1070

decreasing nutritional value of meals, which requires to be substituted by 
concentrates. Also, MRTS (X3X2) reached about 0.23, meaning that cutting 
dry stuff by one unit requires raising concentrates by about 0.23 units, table 
(8) shows that marginal production of total fodder reached about 15.43, 77.87 
and 17.39 Kg. Live weight for green fodder, concentrates and dry stuff 
respectively. This simply means that marginal production of concentrates is 
bigger than that of the other fodders, assuring that concentrates are 
preferable in red meat production. MRTS (X1X3) reached about0.89, 
meaning that cutting green fodder by one unit requires raising dry by 0.89 
units. Whereas, MRTS (X1 X2) reached about 0.020, meaning that cutting 
green fodder by one unit requires raising concentrates 0.70. Likewise, MRTS 
(X3X2) reached about 0.22, meaning that cutting dry stuff by one unit 
requires raising concentrates by 0.22 units.  
              
Table (8): Marginal product and marginal rate of technological 

replacement of fodder categories (2010) 
Total  rd3 nd2  st1 Units Statement 
15.43 14.98 17.22 2.18 Kg Marginal Product (X1) 
77.87 78.11 75.99 82.54 Kg Marginal Product (X2) 
17.39 17.76 18.09 14.36 Kg Marginal Product (X3) 
0.89 0.84 0.95 0.15 Unit MRTS(X1/X3) 

0.20 0.19 0.23 0.03 Unit MRTS(X1/X2) 

0.22 0.23 0.24 0.17 Unit MRTS(X3/X2) 

4.45 4.42 4.13 5.00 Unit MRTS(X1/X3) / MRTS(X1/X2)  
4.05 3.65 3.96 0.88 Unit MRTS(X1/X3) / MRTS(X3/X2)  

Source: collected and calculated (table7) 
 
4. Estimates of cost functions of meat production in categories of the 
sample:  

Cost functions were estimated in various images. The best image 
statistically and economically was the quadratic image.  
a. Cost function of meat production in the first category:  
Equation (1) in table (9) refers to cost function of meat production of cow 
calves. Optimum weight and profit maximizing weight were estimated at 
about 423 and 464 Kg. respectively. Optimum weight was realized by about 
29% of category one breeders. None of the breeders could achieve the profit 
maximizing weight. Total return of animal unit decreased by 4.96% and 
15.14% compared with total return for both optimum weight and profit 
maximizing weight respectively.  
b. Cost function of meat production in category (2) :  

Equation (2) in table (9) refers to cost function of cow calves in 
category (2). Optimum weight and profit maximizing weight were estimated 
by about 481 and 546 kg, Respectively 59 % of breeders in category (2) 
could achieve optimum weight. None of breeders could achieve the profit 
maximizing weight. Total return of animal unit decreased by 6.71% and 
21.06 % compared with total return of optimum weight and profit maximizing 
weight respectively.  

 
c. Cost function of meat production in category (3):  
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Equation (3) in table (9) refers to cost function of cow calves in 
category (3). Optimum weight and profit maximizing weight were estimated 
by about 453 and 513 kg. Respectively. 52% of breeders in category (3) 
could achieve optimum weight. None of the breeders could achieve optimum 
weight. Total return of animal unit decreased by 7.22 % and 21.38 % 
compared with both optimum and profit maximizing weight respectively.  

 

Table9: Estimates of cost functions of meat production at study sample 
categories (2010)   

F  2
R Cost Functions Estimates Category No.   

**٠.٩٢٨٣  ٢٥٣.٥٥  
T.Ci1 = 1345.291 + 17.043 X + 0.0075 X2  

**                (8.15)**                 (4.10)**)15.22    (                 1st ١  

**٠.٩٤٨٤  ٣١٣.٢٥  
T.Ci2 = 810.541 + 20.178 X + 0.0035 X2 

**                (8.15)**                 (4.10)**)15.22    (                 2nd ٢  

**٠.٩٠٦٦  ١٤٦.٥٣  
T.Ci3 = 1645.619 + 15.785 X + 0.008 X2 

**                (8.15)**                 (4.10)**)15.22    (                 3rd ٣  

**٠.٩٣٠٧  ٧٠٥.٨٢  
T.Ci4 = 1924.342 + 14.298 X + 0.0091 X2 

**                (8.15)**                 (4.10)**)15.22    (                Total ٤  

Source: Collected and calculated from questioners. 
 

d. Cost function of meat production for total sample:  
Equation (4) in table (9) refers to total cost function of cow calves for 

the total sample. Optimum and profit maximizing weight reached about 460 
and 533 kg. Respectively. 34 % of breeders could achieve optimum weight. 
None of the breeders could achieve profit maximizing weight. Total return of 
animal unit decreased by 7.95% and 25.14 % compared with optimum and 
profit maximizing weight respectively.  
Recommendations 
 The research reached a package of recommendations to improve the 
performance of this activity as shown below:  
1. Pay more attention to livestock wealth projects and inject more investments 

into this activity.  
2. Put much emphasis on scientific research and contrive better strains that 

match Egypt's environment as well as provide vet services at low cost.  
3. Supply all types of fodder at reasonable cost plus supply concentrates of 

high quality.  
4. Give much support to young graduates to own and run livestock projects in 

old and new lands.  
5. Establish and develop extension service to give technical assistance to 

producers to make their effort successful.  
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Annex 
 

Table1: The relative importance of the evolution of the animal 
production value for the evolution of agricultural production in 
Egypt(1990-2010) 

                                                                                   (million pounds) 

Years Total animal production 
value  

Total agricultural 
production value   %  

٢٩٢١١  ٨٦٥٠  ١٩٩٠  29.61 
٣١٥٠٧  ٩٢٤٥  ١٩٩١  29.34 
٣٤٢٢٠  ٩٩٧٢  ١٩٩٢  29.14 
٣٧٠٥٥  ١١٥٤١  ١٩٩٣  31.15 
٤١٧٢٠  ١٤٧٧٧  ١٩٩٤  35.42 
٤٨١٢٢  ١٥٨٩٨  ١٩٩٥  33.04 
٥٦١٦٥  ١٥٥٥٥  ١٩٩٦  27.70 
٦١٢٦٩  ١٧٨١٤  ١٩٩٧  29.08 
٦٣٦٤٠  ١٨٨٧١  ١٩٩٨  29.65 
٦٨٨٨٨  ٢٠٦٨٣  ١٩٩٩  30.02 
٧١٦٦٤  ٢٢١٢٦  ٢٠٠٠  30.87 
٧٤٧٣٩  ٢٤٠٠٢  ٢٠٠١  32.11 
٨٤٢٦٠  ٢٩٥٥٦  ٢٠٠٢  35.08 
٩٦٨٥٣  ٣٤٦٠٦  ٢٠٠٣  35.73 
٩٨٩٢٨  ٣٦٥٢٤  ٢٠٠٤  36.92 
١٢٦٩٧١  ٤٧٢٤٦  ٢٠٠٥  37.21 
١٣٧٤١٩  ٤٩٦٨٩  ٢٠٠٦  36.16 
٣٥.٤٤  ١٥٥٩٤٥  ٥٥٢٦٠  ٢٠٠٧  
٣٥.٠٤  ١٨٥٦٦٦  ٦٥٠٦٠  ٢٠٠٨ 
2009  ٣٦.٤٩  ١٨٩٤٣٨  ٦٩١٢٠  

Average 28809.75 84684.00 32.76 
 Source: Ministry of Agriculture and Land Reclamation, the Central Administration of 
Agricultural Economics, Agricultural Income Bulletins, various issues 
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Table2: Development of the animal production value and green and non 
green fodders in Egypt (1995-2009) 

    (Million pounds) 

Years 
Green 

fodder value 
Straw 
value 

Concentrate
d fodders 

value 

Total of fodders and straw value Animal 
production 

value 

  Total 
Conversion 
efficiency of 
fodders  
(pounds)  Value 

%animal 
production value 

١٩٩٥  3818 937 3279 8034 50.53 ١.٩٨  ١٥٨٩٨  
١٩٩٦  4224 1010 3554 8788 56.50 ١.٧٧  ١٥٥٥٥ 
١٩٩٧  4692 1207  2953 8852 49.69 ٢.٠١  ١٧٨١٤ 
١٩٩٨  5905 1198 2351 9454 50.10 ٢.٠٠  ١٨٨٧١ 
١٩٩٩  6634 1306 2722 10662 51.55 ١.٩٤  ٢٠٦٨٣ 
٢٠٠٠  6912 1289 3090 11291 51.03 ١.٩٦  ٢٢١٢٦ 
٢٠٠١  7730 1063 3763 12556 52.31 ١.٩١  ٢٤٠٠٢ 
٢٠٠٢  8589 1262 4575 14426 48.81 ٢.٠٥  ٢٩٥٥٦ 
٢٠٠٣  9490 1762 4894 16146 46.66 ٢.١٤  ٣٤٦٠٦ 
٢٠٠٤  9592 1848 4618 16058 43.97 ٢.٢٧  ٣٦٥٢٤ 
٢٠٠٥  9138 2401 6376 17915 37.92 ٢.٦٤  ٤٧٢٤٦ 
٢٠٠٦  9626 2672 6073 18371 36.97 ٢.٧٠  ٤٩٦٨٩ 
٢٠٠٧  10657 2691 7546 20894 37.81 ٢.٦٤  ٥٥٢٦٠ 
2008  14709 3451 7866 26026 40.00 ٢.٥٠  ٦٥٠٦٠ 
٢٠٠٩ 15698 3768 9068 28534 41.28 ٢.٤٢  ٦٩١٢٠ 

Average ١٥٢٠٠.٤٧ ٤٨٤٨.٥٣ ١٨٥٧.٦٧  ٨٤٩٤.٢٧ 46.34 34800.67 ٢.٢٩ 

Source: collected and calculated from the data: Central Agency for Public Mobilization 
and Statistics, estimates of income from the agricultural sector, various issues. 
  
Table3: Development of the most important farmer animal numbers in 

Egypt (1990-2009) 
                                                               (Thothand heads)                                

Years Cows 
Index 

number  
Buffalos 

Index 
number  

Goats 
Index 

number  
Sheep's  

Index 
number 

Camels  
Efficiency 

index 
 

٣٣٣٦  ١٩٩٠  100.00 ٢٤١٩ 100.00 ٤٣١٥ 100.00 ٤٦٥١ 100.00 ١٨٨ 100.00 
٣٥٣٧ ١٩٩١ 106.03 ٢٥٢٧ 104.46 ٤٣٩٨ 101.92 ٤٦٩٢ 100.88 ١٩٧ 104.79 
٣٦١٢ ١٩٩٢ 108.27 ٢٥٤٧ 105.29 ٣٩٢٤ 90.94 ٥٠٢٠ 107.93 ٢٠٨ 110.64 
٢٧٥١ ١٩٩٣ 82.46 ٢٨٢٣ 116.70 ٣٩٢٤ 90.94 ٣٠٢٧ 65.08 ٢٢٠ 117.02 
٢٨٦٩ ١٩٩٤ 86.00 ٢٩٢٠ 120.71 ٤٠٧٢ 94.37 ٣٠٧٩ 66.20 ١٧٦ 93.62 
٢٩٩٦ ١٩٩٥ 89.81 ٣٠١٨ 124.76 ٤٢٢٠ 97.80 ٣١٣١ 67.32 ١٣١ 69.68 
٣٠٤١ ١٩٩٦ 91.16 ٣٠٥٧ 126.37 ٤٢٤٠ 98.26 ٣١٥٩ 67.92 ١٣٣ 70.74 
٣١١٧ ١٩٩٧ 93.44 ٣٠٩٦ 127.99 ٤٢٦٠ 98.73 ٣١٨٧ 68.52 ١٣٦ 72.34 
٣٢١٧ ١٩٩٨ 96.43 ٣١٤٩ 130.18 ٤٣٥٠ 100.81 ٣٢٦١ 70.11 ١٤٢ 75.53 
٣٤١٨  ١٩٩٩ 102.46 ٣٣٣٠ 137.66 ٤٣٩١ 101.76 ٣٣٠٨ 71.12 ١٣٤ 71.28 
٣٥٣٠ ٢٠٠٠ 105.82 ٣٣٧٩ 139.69 ٤٤٦٩ 103.57 ٣٤٢٥ 73.64 ١٤٢ 75.53 
٣٨٠١ ٢٠٠١ 113.94 ٣٥٣٣ 146.05 ٤٦٧١ 108.25 ٣٤٩١ 75.06 ١٣٤ 71.28 
٤٠١٢ ٢٠٠٢ 120.26 ٣٧١٧ 153.66 ٥١٠٥ 118.31 ٣٥٨٢ 77.02 ١٢٧ 67.55 
٤٢٢٧ ٢٠٠٣ 126.71 ٣٧٧٧ 156.14 ٤٩٣٩ 114.46 ٣٨١١ 81.94 ١٣٦ 72.34 
٤٣٦٩ ٢٠٠٤ 130.97 ٣٨٤٥ 158.95 ٥٠٤٣ 116.87 ٣٨٧٩ 83.40 ١٢٩ 68.62 
٤٤٨٥ ٢٠٠٥ 134.44 ٣٨٨٥ 160.60 ٥٢٣٢ 121.25 ٣٨٠٣ 81.77 ١٤٢ 75.53 
٤٥١٥ ٢٠٠٦ 135.34 ٣٨٩٧ 161.10 ٥٢٨٩ 122.57 ٣٨٨٠ 83.42 ١٤٥ 77.13 
٤٦٨٠  ٢٠٠٧  140.29 ٣٩١٥  161.84 ٥٣١١  123.08 ٣٩٢٠  84.28 ١٥٩  84.57 
٨٧.٧٧  ١٦٥ ٩١.١٠  ٤٢٣٧ ١٢٧.٤٢  ٥٤٩٨ ١٦٧.٥١  ٤٠٥٢ ١٥٠.٥٧  ٥٠٢٣  ٢٠٠٨  
٦٤.٨٩  ١٢٢ ٩٦.١٩  ٤٤٧٤ ١٢٧.٠٧  ٥٤٨٣ ١٦٨.٦٢  ٤٠٧٩ ١٤٩.٢٢  ٤٩٧٨  ٢٠٠٩ 

Average 3775.70 113.18 3348.25 138.41 4656.70 107.92 3750.85 80.65 153.30 81.54 
Source: Ministry of Agriculture and Land Reclamation, the Central Administration of 
Agricultural Economics, Agricultural Income Bulletins, various issues 
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Table4: Development of the evolution of the most important farmer 
animal numbers inNewValley (2000-2009) 

                                                                  (Number heads) 

ears 
Cows Buffaloes 

Numbers 
Index 

number 
Egypt % Numbers 

Index 
number  

Egypt %  

١٠٠.٠٠  ١٥٠٢  ٢٠٠٠ 0.04 ١٠٠.٠٠  ١٣ 0.0004 
٨٦٠.٩٢  ١٢٩٣١  ٢٠٠١ 0.34 ٦٨٨٤.٦٢  ٨٩٥ 0.0253 
٥٧٥٣.٠٠  ٨٦٤١٠  ٢٠٠٢ 2.15 ٧١٣٠.٧٧  ٩٢٧ 0.0249 
٦٢١٧.٧٨  ٩٣٣٩١  ٢٠٠٣ 2.21 ٧٩٥٣.٨٥  ١٠٣٤ 0.0274 
٦٤٥٢.٤٠  ٩٦٩١٥  ٢٠٠٤ 2.22 ٨١٠٠.٠٠  ١٠٥٣ 0.0274 
٧٣٠٦.٥٢  ١٠٩٧٤٤  ٢٠٠٥ 2.45 ٦٢٤٦.١٥  ٨١٢ 0.0209 
٧٤٨٧.٣٥  ١١٢٤٦٠  ٢٠٠٦ 2.49 ٦٣٥٣.٨٥  ٨٢٦ 0.0212 
٧٣١٦.١٨  ١٠٩٨٨٩  ٢٠٠٧ 2.35 ٤٨١٥.٣٨  ٦٢٦ 0.0160 
2008  ٨٣٦٠.٥٢  ١٢٥٥٧٥ 2.50 ٤٩٣٨.٤٦  ٦٤٢ 0.0158 
١٢٨٨٤.٧٥  ١٩٣٥٢٩  ٢٠٠٩ 3.89 ٥٠٢٣.٠٨ ٦٥٣ 0.0160 

Average ٠.٠١٩٥ ٥٧٥٤.٦٢  ٧٤٨.١٠  ٢.٠٦ ٦٢٧٣.٩٤ ٩٤٢٣٤.٦٠ 
Source: Ministry of Agriculture and Land Reclamation, the Central Administration of 
Agricultural Economics, Agricultural Income Bulletins, various issues 
 

  اfنتاج الحيوانى فى مصر قيمة عdف وfلعdقه بين قيمة الالتحليل القياسى 
  داليا فاروق جاب q وعصام صبرى سليمان 

 مركز بحوث الصحراء –ى قسم اfقتصاد الزراع
  

قيم]]ة اxنت]]اج الحي]]واني كمتغي]]ر ت]]ابع وقيم]]ة اnع]]bف إس]]تھدف البح]]ث تق]]دير العbق]]ة الدالي]]ة ب]]ين 
الخض]]راء وغي]]ر الخض]]راء كمتغي]]رات مس]]تقلة م]]ع إفت]]راض ثب]]ات العوام]]ل اnخ]]ري الت]]ي ق]]د ت]]ؤثر عل]]ي قيم]]ة 

xنت]]اج الح]]دي والمرون]]ة اxنتاجي]]ة للمتغي]]رات اxنت]]اج، وإس]]تخbص أھ]]م المؤش]]رات اxحص]]ائية المتعلق]]ة بقيم]]ة ا
المستقلة للدالة وكذلك تقدير العbقة اxستبدالية بين اxنفاق علي اnع]bف الخض]راء وغي]ر الخض]راء، باxض]افة 

) ٢٠٠٩-١٩٩٠لتحليل السعة اxنتاجية للحيوانات المزرعية xلقاء الضوء علي تطور ھ]ذه الس]عة خ]bل الفت]رة (
بع]]]ض المؤش]]]رات اxحص]]]ائية الھام]]]ة لمع]]]اد�ت اxتج]]]اه الزمن]]]ي الع]]]ام المحس]]]وبة nع]]]داد بھ]]]دف إس]]]تخbص 

الحيوانات من ناحية، ومن ناحية أخ]ري دراس]ة الكف]اءة اxنتاجي]ة واxقتص]ادية xنت]اج اللح]وم الحم]راء بمحافظ]ة 
م]ل الت]ي ت]ؤثر عل]ي الوادي الجديد م]ن خ]bل قي]اس بع]ض العbق]ات اxقتص]ادية والفني]ة للتع]رف عل]ي أھ]م العوا

تحقيق الكفاءة اxقتصادية في إنتاج اللحوم الحمراء وتقدير المع]دل الح]دي ل�س]تبدال التكنول]وجي ل�ع]bف بتل]ك 
 المحافظة، بھدف تعظيم العائ]د وتدني]ه التك]اليف لتش]جيع المنتج]ين والمس]تثمرين عل]ي اxس]تثمار ف]ي ھ]ذا المج]ال

  .  مراء بمحافظة الوادي الجديدلتضييق الفجوة الغذائية من اللحوم الح
وتشير نتائج التقديرات القياسية للعbقة الدالية ب]ين قيم]ة اxنت]اج الحي]واني وقيم]ة اnع]bف الخض]راء 

وح]دة نقدي]ة، بينم]ا بلغ]ت  ١.٠٤وغي]ر الخض]راء إل]ي أن قيم]ة الن]اتج الح]دي ل�ع]bف الخض]راء ق]د بلغ]ت نح]و 
وح]]دة نقدي]]ة عل]]ي الترتي]]ب، كم]]ا تب]]ين أن المرون]]ة  ٨.٩٢، ٣.٢٥ بالنس]]بة اnع]]bف المرك]]زة ول�تب]]ان ح]]والي

عل]ي الترتي]ب،  ٠.٤١٩، ٠.٣٨٣، ٠.٤٤٥اxنتاجية لكل من اnعbف الخضراء والمركزة واnتبان تبل]غ ح]والي 
اnمر الذي يعك]س عbق]ة اxي]راد المتن]اقص إل]ي الس]عة ف]ي اxنف]اق عل]ي ك]ل م]نھم عل]ي وح]دة، وبالنس]بة لقي]اس 

اxستبدالية بين اnعbف الخضراء واnعbف غير الخضراء تبين أنھا تتس]م بالعbق]ة اxس]تبدالية ويتض]ح العbقة 
ذلك من قيمة اxنتاجية الحدية الموجبة لك]ل منھم]ا، كم]ا تب]ين أن مع]دل اxح]bل الح]دي ب]ين اnع]bف الخض]راء 

كف]اءة اxقتص]ادية ف]ي إس]تخدام ك]ل م]ن ويعني ذلك أنه لكي تتحق]ق ال ٠.٢٨واnعbف غير الخضراء تقدر بنحو 
م]]ن اnع]]bف الخض]]راء وغي]]ر الخض]]راء فيج]]ب مس]]اواة نس]]بة اxح]]bل الح]]دي بالنس]]بة الس]]عرية لھم]]ا. ل]]ذا فإن]]ه 

الضروري ف]ي حال]ة اnخ]ذ بتق]دير الدال]ة باnس]عار الثابت]ة أن تبل]غ نس]بة الس]عر الحقيق]ي لوح]دة ال]وزن ل�ع]bف 
، ك]]ذلك يbح]]ظ أن]]ه م]]ن ١.٢٨غي]]ر الخض]]راء إل]]ي الس]]عر الحقيق]]ي لوح]]دة ال]]وزن ل�ع]]bف الخض]]راء ح]]والي 

ت]ى تتس]اوي قيم]ة إنتاجھ]ا الح]دي م]ع الضروري من الناحية اxقتصادية زيادة اxنفاق علي اnعbف الخضراء ح
  قيمة اxنتاج الحدي ل�عbف غير الخضراء. 

وفيم]]ا يتعل]]ق بتط]]ور الس]]عات اxنتاجي]]ة الحيواني]]ة، فأش]]ارات النت]]ائج إل]]ي وج]]ود إتجاھ]]اً عام]]اً متزاي]]داً 
)، ٢٠٠٩-١٩٩٠ومعنوي إحصائياً لكل من عدد اnبقار، الجاموس، اnغنام والماعز بالجمھوري]ة خ]bل الفت]رة (
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ألف رأس س]نوياً عل]ي الترتي]ب، بينم]ا تب]ين وج]ود إتجاھ]اً عام]اً  ٤.١١، ٨٢.٥٣، ٨٩.٧٤، ١٠٥.٤٠بلغ حوالي 
وفيم]ا يتعل]]ق  أل]ف رأس. ٢.٩٦متناقص]اً ومعن]وي إحص]ائياً لع]دد اxب]ل بالجمھوري]ة خ]bل نف]س الفت]رة بل]غ نح]و 

-٢٠٠٠ح]وم بمحافظ]ة ال]وادي الجدي]د خ]bل الفت]رة (بتطور اnھمية النسبية nھم الحيوانات المزرعية المنتج]ة لل
أش]]ارات النت]]ائج إل]]ي وج]]ود )، تب]]ين أن اnبق]]ار والج]]اموس أھ]]م الحيوان]]ات المزرعي]]ة بتل]]ك المحافظ]]ة، و٢٠٠٩

وج]ود  أل]ف رأس س]نوياً. ف]ي ح]ين تب]ين ١٦.٣٩لع]دد اnبق]ار بل]غ ح]والي  إتجاھاً عاماً متزايداً ومعنوي إحصائياً 
 لنفس الفترة. رأس سنوياً  ١٣٣ناقصاً ومعنوي إحصائياً لعدد الجاموس بتلك المحافظة بلغ نحو إتجاھاً عاماً مت

وبدراس]ة الكف]]اءة اxنتاجي]]ة واxقتص]]ادية لعج]]ول التس]]مين بمحافظ]]ة ال]]وادي الجدي]]د، تب]]ين م]]ن دراس]]ة 
عين]ة خ]bل دورة التس]مين بنود متوسط تكاليف وإيرادات الوحدة الحيوانية وفقاً لفئات الحي]ازة ال]ثbث وإجم]الي ال

أل]ف جني]ة عل]ي الترتي]ب، بينم]ا بل]غ  ٨.٦٢، ٨.٥٠، ٨.٦٥، ٨.٧٢أن متوسط تكلفة الوحدة الحيوانية بلغ ح]والي 
أل]ف جني]ة عل]ي الترتي]ب، ف]ي ح]ين بل]غ ص]افي  ١٠.٢٢، ١٠.١٥، ١٠.٨٢، ٩.٦٧متوسط إجمالي اxي]راد نح]و 
، ٤٢٣، ٤٥١، ٤٠٣أل]ف جني]]ة بمتوس]]ط أوزان بي]]ع  ١.٦٠، ١.٦٥، ٢.١٨، ٠.٩٦اxي]راد عل]]ي الت]]والي ح]]والي 

جني]]ة عل]]ي  ٠.١٩، ٠.١٩، ٠.٢٥، ٠.١١كج]]م وزن ح]]ي، كم]]ا بل]]غ العائ]]د عل]]ي الجني]]ة المس]]تثمر نح]]و  ٤٢٦
 الترتيب، ما يشير إلي إرتفاع الكفاءة اxنتاجية واxقتصادية بفئة الحيازة الثانية والثالثة.

اxنت]اج والتك]اليف أن أھ]م العوام]ل الم]ؤثرة عل]ي اxنت]اج كذلك أوضحت نتائج التحلي]ل الكم]ي ل]دوال 
كانت اnعbف المركزة واnعbف الخض]راء واnع]bف الجاف]ة، كم]ا ت]م تحدي]د ال]وزنين اnمث]ل والمعظ]م لل]ربح 

اnوزان في نھاية فت]رة التس]مين بفئ]ات الدراس]ة ال]ثbث وإجم]الي العين]ة حي]ث بل]غ ال]وزن اnمث]ل ح]والي xجمالي 
كجم  ٥٣٣، ٥١٣، ٥٦٤، ٤٦٤ي الترتيب، بينما بلغ الوزن المعظم للربح نحو كجم عل ٤٦٠، ٤٥٣، ٤٨١، ٤٢٣

 علي الترتيب.
كما أظھرت نت]ائج البح]ث أن مع]دل اxح]bل الح]دي التكنول]وجي م]ا ب]ين  MRTS(X3/X2)والمركزة 

مع]]دل اxح]]bل  م]]ن ٤.٤٥، ٤.٤٢، ٤.١٣، ٥.٠٠يع]]ادل ح]]والي  MRTS(X1/X3)اnع]]bف الخض]]راء والجاف]]ة 
لكل من الفئ]ات ال]ثbث وإجم]الي عين]ة  MRTS(X1/X2)الحدي التكنولوجي ما بين اnعbف الخضراء والمركزة 

الدراس]]ة عل]]ي الترتي]]ب، بينم]]ا تب]]ين أن مع]]دل اxح]]bل الح]]دي التكنول]]وجي م]]ا ب]]ين اnع]]bف الخض]]راء والجاف]]ة 
MRTS(X1/X3)  ل الح]]دي التكنول]]وجي م]]ا ب]]ين م]]ن م 4.05، 3.65، 3.96، 0.88يع]]ادل ح]]واليb[[حxع]]دل ا

  لكل من الفئات الثbث وإجمالي عينة الدراسة علي الترتيب.  MRTS(X3/X2)اnعbف الجافة والمركزة .
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