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19 844 125 878 5 42 745  8529 89090 1995 

268 304 179 906 69 274 5136 28435 9182 83006 1997 
268 694 179 948 69 250 5136 37920 9182 86255 1999 
11 1197 224 1038 110 215 7426 44944 10231 89474 2001 
9 389 139 838 253 441 7985 48806 9184 94151 2003 

23 1368 108 850 48 190 7876 52071 8700 97600 2005 
38 2491 91 937 26 248 8911 54790 9474 102219 2007 
39 2302 105 773 26 302 8813 58843 9999 103414 2008 
40 2346 201 1040 22 325 9386 59590 10654 110068 2009 
52 2202 196 1112 32 313 8744 60050 11106 112824 2010 
53 2652 194 1134 25 292 6447 61835 12047 115491  

223 1221 217 1200 29 444 9720 62920 12743 123276  
24 2892 289 1316 228 695 9648 64385 12568 125131 
25 357 96 1772 24 521 10367 67256 13026 127704 
53 1363 95 1644 43 3372 10646 67786 13416 133298 
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3885 38927 214 1190 2111 19263 2400 27249 512 8421 52714 480448 1995 
4692 37748 294 1715 2936 21186 2960 46210 787 9540 54770 468594 1997 
4692 41446 294 2029 2936 25418 2860 57799 787 10260 54877 530238 1999 
5222 45584 373 2154 3003 28851 3470 63409 793 11774 72352 618950 2001 
5327 46974 62 1672 2703 26974 3551 62607 711 11484 10001 658712 2003 
5568 49032 247 2437 2811 26698 5068 61295 577 10636 97889 683775 2005 
6117 50886 355 2451 3611 28126 6048 61466 540 11542 96590 687498 2007 
6136 53876 529 3162 3809 33705 4728 65649 787 12063 103386 729120 2008 
6364 55926 894 4005 3975 34467 5096 63959 931 12769 121192 806283 2009 
6871 58363 1595 4738 4208 37557 5643 64596 1682 13938 112745 802031 2010 
6565 58695 1712 4988 4524 36363 5808 67774 1631 17440 110456 802367  
7167 62171 1719 5666 4593 41445 7003 68463 1786 16905 117828 854006  
8415 63790 1658 5566 4397 41278 7446 74637 2654 19342 122264 880453 
8593 67294 1129 5328 4024 41167 12258 81583 1759 16798 118388 895986 
8643 71743 1196 5371 4679 41167 12347 83506 1971 18174 118888 957534 
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    F R2  
 

 
  535.77 0.99 Y=86487-467.9X+130.3X2 

        (52)**  (-1.4)     (9)**     
51 0.90 Y=9324.2-178.2X+18.3 X2 

    (17.6)**  (-1.7)  (3.9)**      
 

 
  306.1 0.99 Y=-2738.2+10997.8X-713.59X2+16.9X3   

     (-1.1) (10.9)**  (-6.96)**  (5.6)**    

87.2 0.96 Y=-1332.7+2109.8X-152.2X2+3.8X3        
      (-1.7)  (7.2)** (-5.1)** (4.3)**       

 
 

  14.5 0.53 ln Y=55.74+0.77x 
        (2)      (3.8) ** 

0.940.20 Y=-56.1+59.3X-6X2+0.17X3        
       (-0.6)  (1.6)  (-1.6)  (1.6) 

 
 

  32.7 0.90 Y=817.5+68.3X-10.8X2+0.46X3       
   (6.3)**   (1.4)    (-2.1)*   (3.1)**  

0.06 0.02 Y=172.6-8.89X+1.1X2-0.03X3        
      (2.1)    (-0.3)   (0.3)   (-0.4)

   5.37 0.59 Y=1219.4-435.4X+68X2-2.29 X3  
(1.5) (-1.4)  (2.2)*  (-2.5)**       

1.1 0.08 Y=127.2-4.03X
        (2.3)**   (-1) 

  
  479.9 0.97 Y=425769.5+23647.9X

            (28.1)** (21.9)** 

26.81 0.67 Y=35598.6+4393.4X
       (2.9)** (5.2)** 

  54.6 0.81 Y=7239.8+489.4X 
     (7.8)**  (7.4)** 

19.2 0.60 Y=185.8+80X
   (0.7)  (4.4)** 

 230.9 0.98  Y=16787.4+12655X-1108.9 X2 +31.6 X3 
(7.1)** (13.9)**  (-11.9)**  (11.6)**     

37.5 0.91 Y=1131.4+915.5X-103.9X2+4.1X3        
    (0.9)    (1.9)    (-2.1)    (2.8)**     

  148.3 0.92 Y=17856.2+1141.9X
   (13.6)**  (12.2)** 

71.4 0.85 Y=2139.4+117.6X
   (10.9)**  (8.5)** 

10  81.9 0.86 Y=464.7+240.8X
     (1.2)  (9.1)** 

21.8 0.63 Y=-162.9+77.9X
     (-0.7)  (4.7)** 

11 
 

 479.8 0.99 Y=38186.1+362.5X+54.7X2

     (34.4)** (1.6)   (5.7)**
126.6 0.91 Y=3516.8+219.6X

   (12.9)**  (11.3)** 
0.010.05
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 X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 
X1 1           
X2 .908 1          
X3 .572 .423 1         
X4 .816 .626 .618 1        
X5 .390 .528 -.010 -.042 1       
X6 .968 .974 .541 .739 .451 1      
X7 .929 .846 .515 .784 .407 .903 1     
X8 .790 .891 .537 .703 .275 .875 .813 1    
X9 .946 .935 .456 .746 .428 .963 .933 .866 1   

X10 .952 .873 .435 .765 .435 .926 .945 .773 .969 1  
X11 .987 .946 .600 .809 .392 .988 .919 .865 .961 .938 1 

x1 x2 x3 x4 x5 x6 x7 
x8x9 x10 x11

x6

x7

x8

x9

x10

x11
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 X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 
X1 1           
X2 .713 1          
X3 -.038 .100 1         
X4 .241 .051 .410 1        
X5 -.099 -.245 .251 .455 1       
X6 .720 .666 -.427 .132 -.158 1      
X7 .903 .579 .195 .457 .156 .635 1     
X8 .842 .712 -.141 -.239 -.245 .666 .691 1    
X9 .893 .810 -.149 .246 -.065 .831 .808 .711 1   

X10 .865 .576 -.110 .468 -.003 .761 .891 .571 .893 1  
X11 .917 .841 .041 .074 -.137 .769 .858 .919 .867 .760 1 

x1 x2 x3 x4 x5 x6 x7 x8
x9 x10 x11

 

 
 F R

2
 

 

 1.1 0.63 Y1=-1.75+0.32X1+0.22x2-1.5x3+0.2x4-1.59x5-0.43x6  

    (-0.15) (1.45) (0.97) (-0.68) (0.79) (-2.3) (-1.3)         
 

1.5 0.69 Y2=19.4+1.31X1+1.34x2-11.99x3+7.89x4-6.69x5-4.4x6  

   (2.8) (0.81) (0.54) (-0.68) (1.55) (-2.2) (-1.5)          

y1 y2 x1 
x2 x3 x4 x5 x6
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5

 

  

  
  

    
        

 54273078 18.18 97.60 31.39 6644048 18.73 8.70 41.97 
 55161517 18.00 99.91 27.18 6882851 18.85 9.09 37.46 
 49192793 18.12 102.22 28.57 6213734 17.94 9.47 36.84 
 53180342 18.21 103.41 30.74 5899254 16.90 10.00 41.85 
 56819969 18.06 110.07 27.85 7016820 16.77 10.65 37.54 
 47793493 15.92 112.82 27.12 6178810 15.45 11.11 36.38 
 55803507 18.30 115.49 27.55 6863671 16.99 12.05 35.28 
 58636554 18.55 123.28 27.59 7630804 17.95 12.74 33.93 
 63068002 18.67 125.13 27.28 7787974 18.01 12.57 33.78 
 61865361 18.23 127.70 27.22 7335636 17.28 13.03 31.99 
 64051566 18.46 133.30 25.18 8376876 20.10 13.42 30.49 
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2005
 

   F R2  
 

 
 9.53 0.46 Y=30.23-0.376 X 

(36.6)**  (-3.1)** 

 
 

33.24 0.79 Y=41.95_0.97 X 

(36.8)**  (-5.8)** 

)* (0.010.05

2005

 F R2  

 

2.49 0.22 Y=96056.4-1419.6 X 
(3.8)**        (-1.6) 

 

 

14.83 0.62 Y=12920.6-164.3 X 
(8.3) **   (-3.9)** 

 

0.010.05
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     1  
    1 .229  

 
  1 

-.73
.06

 
  1 -.176 .626
 .1 0.049 -.698 .985 .218  

1 -.876 -.248 .897 -.906 -.175
 

9112

9012

Dominick, S., 1982. Theory and Problems 

of Statistics and Econometrics, 

Shaum’s outline series, McGraw-Hill, 

New York, USA, 442 p. 
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ABSTRACT 
 

Agricultural mechanization is considered one of 
the most important agricultural technological meth-
ods for making fundamental changes in the agri-
cultural sector. Therefore, Egypt has worked on 
two main axes: horizontal and vertical expansion, 
using modern agricultural technology, which is one 
of the important tools of development in the agri-
cultural sector because it has a positive impact on 
vertical expansion. The study aimed to review the 
current state of agricultural mechanization at Egypt 
level and the governorate of Sharkia governorate 
to find out the availability of modern agricultural 
machinery and equipment and study the relations 
of substitution and complementarity between these 
machines and each other and the relationship of 
these machines to the crop area and productivity 
of wheat in Egypt. The most important results 
were: The number is increasing of tractors, 
ploughs, shooters, seeders irrigation machines, 
hoe machines, pesticides sprayers, harvesters, 
threshing machines in Egypt and Sharkia gover-
norate, The increase in the number of prisons in 
Egypt and the decrease in the Sharkia of seed dill, 
and the decrease in the number of transplanters in 
Egypt and Sharkia governorate. The relationships 
between agricultural machinery (tractors, ploughs, 
irrigation machines, hoe machines, pesticides 
sprayers, harvesters, and, threshing machines) are 
both linear and statistically significant. This means 
that there is a complementarity between these 
machines and each other, As well as relations be-
tween the agricultural machinery and the seeders, 
seed drill and transplanters where the relationship 
either be positive but they are significantly less 

than the equivalent of other machines are either 
positive or negative, but not statistically significant 
and therefore it has nothing to do with the other.  
There is no statistically significant relationship be-
tween the productivity of wheat in Egypt and 
Sharkia governorate and the machinery (tractors, 
ploughs, seed drill, hoe machines, harvesters, 
threshing machines). Decreased total average 
area per tractor for wheat crop in Egypt and Shark-
ia governorate. There was no statistically signifi-
cant relationship between the average crop area 
for each tractor and the production of wheat crop in 
Egypt. In Sharkia governorate, the relationship is 
inverse and statistically significant. There is a sta-
tistically significant correlation between the aver-
age area per tractor for wheat yield in Egypt and 
the average area per tractor for wheat crop in 
Sharkia governorate. There was no statistically 
significant correlation between the number of trac-
tors and the productivity and the average yield 
area per tractor for wheat yield for both Egypt and 
Sharkia governorate. The agricultural mechaniza-
tion is still in its early stages, economic relations 
either do not exist or take different signals. The 
statistical significance of the development of the 
number of machines at Egypt level or the Sharkia 
governorate for the first strategic crop in Egypt is 
not proven. Hence, agricultural mechanization in 
its broad sense is the use of modern technology in 
increasing production Which has not yet been 
achieved and hopes and efforts are required to 
pursue better policies to achieve the desired goals 
 
Key words: The correlation coefficients, Crop ar-

ea, Production, Yield. 
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