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 -المكدمة: 1-

 -الهدف : 2-

-3

1-3)1,2,3,4

2-3)1,2,4,6

equal –number data

3)-(3[12,11,5,6]

 (unequal_number data

3)-3-1[12,6,5] 

-1 

-2 

-3 

 -4
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3)-3-2[12,6,5] 

1

2

3

3)-3-3Experiment Plan[1,2,3,4,6,] 

 
a×bCRD

 (1الجدول)
 CRDرموز وفك تصميم ( بال a×bيبين النتائج المعالجات للتجربة العاملية )

 
B … j … 2 1    B 

                               A             

Y1b1 

Y1b2 

: 
. 

Y1bnib 

… 
… 

: 
. 

… 

Y1j1 

Y1j2 

: 
. 

Y1jnij 

… 
… 

: 
. 

… 

Y121 

Y122 

: 
. 

Y12n12 

Y111 

Y112 
: 
. 

Y11n11 

 

 
 
1 
 

Y1b. 

n1b 

Ӯ 1b. 

: 
. 

… 
… 
… 

: 
. 

Y1j. 

n1j 

Ӯ 1j. 

: 
. 

… 
… 
… 

: 
. 

Y12. 

n12 

Ӯ 12. 

: 
. 

Y11. 

n11 

Ӯ 11. 

: 
. 

 
n1j 

1j.Ӯ 
: 
. 

Yib1 

Yib2 

: 
. 

Yibnib 

… 
… 

: 
. 

… 

Yij1 

Yij2 

: 
. 

Yijnij 

… 
… 

: 
. 

… 

Yi21 

Yi22 

: 
. 

Yi2ni2 

Yi11 

Yi12 

: 
. 

Yi1ni1 

 
 
 
i 
 
 

Yib. 

nib 

Ӯ ib. 

: 
. 

… 
… 
… 

: 
. 

Yij. 

nij 

Ӯ ij. 

: 
. 

… 
… 
… 

: 
. 

Yi2. 

ni2 

Ӯ i2. 

: 
. 

Yi1. 

ni1 

Ӯ i1. 

: 
. 

 
nij 

Ӯ ij. 

: 
. 

Yab1 

Yab2 

: 
. 

Yabnab 

… 
… 

: 
. 

… 

Yaj1 

Yaj2 

: 
. 

Yajnaj 

… 
… 

: 
. 

… 

Ya21 

Ya22 

: 
. 

Ya2na2 

Ya11 

Ya12 

: 
. 

Ya1na1 

 
 
a 
 
 

   Yab. 

nab    
   ab.Ӯ 

 Yaj. 

naj 

Ӯ aj. 

 Ya2. 

na2 

Ӯ a2. 

Ya1. 

na1 

Ӯ a1. 

 
naj 

Ӯ aj. 
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3-3-4Mathematical Model [1,2,3,4]

Yijk = µ + αi +βj + αβij + eijk          …   (1)         

i= 1,2, … ,a 
j=1,2, … ,b 

K=1,2, … ,ij 
 

Yijkki AjB

αiiA

jβjB

αβ)ijiA jB

eijkk

iAjB

3)-3-5

3)-3-5-1[11,13]

 
 -1SSS/AB 

 …     (2)SSS/AB=SSTotal–SSAB¯=

i =1,2, … , a 
j =1,2, … , b
k =1,2, … , r
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-2Aj

BK

        …      (3) 

 

n j.
n.k

n..

2

2

2×2

 

 

b2 b1  
 

 

 

n1. 

  
 

n1k)  )E a1 

n2. 

  

n2k) )E a2 

 
 

n.. n.2 n.1 n.k  

3

3 

 (2×2نتوقع انكهي نهخهية نتجربة )يمثم انجدول طريقة حساب ا ( 3جدول )

 b2 b1  

y.1.))E (Ӯ 1K)(E(n1k) (Ӯ 1K)(E(n1k) 
 

y.1K))E a1 

y.2.))E (Ӯ 2k)(E(n2k) (Ӯ 2k)(E(n2k) 
 

y.2K))E a2 

y..))E E(y.1K)+E(y.2K) y.1K)+E(y.2K) )E y..K))E  

 
4SSA,SSB,SSAB,SSTotal

SSTotal =        …  (4) 

SSA =         …    (5) 

SSB =       …      (6) 

SSAB =        …   (7)
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C 

C =        …  (8) 

54
4

F M.S S.S d.f S.O.V 

 

MSA SSA a-1 A 

 

MSB SSB b-1 B 

 

MSAB SSAB (a-1)(b-1) AB 

 MSE SSE ab(k-1) ERROR 

  SST abk-1 Total 

3)-3-5-2[13,7]

ABAB

5
5

1                  2                …               j                     …               b B
A 

 

 

 

Ӯ 11.                           Ӯ 12.                         …           Ӯ 1j.                …                   Ӯ 1b.

    :                      :                                    :                                              :
    .                       .                                    .                                              . 

Ӯ i1                               Ӯ i2.                      ...              Ӯ ij.                     …               Ӯ ib. 
   

    :                        :                                  :                                             : 
    .                        .                                  .                                             . 
                                                                                                        

  Ӯ a1.                             Ӯ a2.                        …             Ӯ aj.                       …             Ӯ ab. 

1
: 
. 

 
i 

 
: 
. 

 
a 

G 
         

 

1

n¯h =              …     (9) 

3the correction term

C =        …    (10) 

-4SSA , SSB , SSAB 
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SSA = n¯h          …     (11)

SSB = = n¯h            …    (12)

SSAB=n¯h          …   (13)

5within treatment SS

SS within treatment ab11=

…     (14)

SS within treatment ab=

6
6

a×b

F M.S S.S d.f S.O.V 

 

MSA SSA a-1 A 

 

MSB SSB b-1 B 

 

MSAB SSAB (a-1)(b-1) AB 

 MSE SSE 

 

Error  Within treatment 

 

 
3-4[1,2,3,4,6,13]

Multiple comparisons
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 ( LSD)طريكة الفرم المعنوي الاصغر البديلة -(3-4-1)

JK LSDj,k =          

 …    (29) 

rjj

rkk

n

LSD

 :   [ 1,2,6,13]يه المكارنات للتأثيرات(طرائل حصاب ق3-4-2)

1 

2 1 
1

(-1)p+q                           …      (15)                                                                           

   الجانب التطبيكي )العنلي( :الجانب التطبيكي )العنلي( :الجانب التطبيكي )العنلي( :   444---

4-1

6\25 , 7\15 , 8\533

7
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7

Total 
Repliecations 

BA
y.ik R4 R3 R2R1 

681 
640 
173 

169 
170 
78 

175 
141 

- 

181 
160 

- 

156 
169 
95 

b1=6\25 
b2=7\15 
b3=8\5 

33

a1 

1494     

313 
259 
124 

138 
- 
- 

 

141 
124 

 

118 
- 

175 
- 
-

b1=6\25
b2=7\15 
b3=8\5 a2 

696     

329 
340 
41 

162 
- 
- 

- 
132 

- 

167 
 

41 

- 
178 

- 

b1=6\25
b2=7\15 
b3=8\5a3 

710      

8
8

AB

 
Mean(A) 

 
Total 

b3 

 

8\5 

b2 

 

7\15 

b1 

 
6\25 

 المسافات
  (B             ) 

 الاصناف             
               (A) 

149.4 1494 173 640 681 a1 

 (33)عنبر 

139.2 696 124 259 313 a2 

 )سلالة(

142 710 41 340 329 a3 

 )ياسمين(

 
 

 
2692 

 
338 

 
1239 

 
1323 

 
Total 

   
84.5 

 
154.875 

 
165.375 

 
Mean(B) 

Mean(AB) 

86.5 160 170.25 

124 129.5 156.5 

41 170 164.5 
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 (التحليل الاحصائي :1-1-4)

 (: ANOVA) ( تحليل التباين 2-1-1-4)

82

4 5 6 7 8

9
9

ANOVA

F0.05 F M.S S.S d.f S.O.V 

3.98 1.056 203.4  2 A 

3.98 48.65244837* 9371.125  2 B 

3.36 6.695008848* 1289.55  4 AB 

  192.6136364  11 Error 

    19 Total 

(A) 0.05 (B)

0.05AB 0.05 

4-1-2
1011

LSD 

(j,k)LSDB

1 

= 13.84379169

2  

= 16.95511287 

3

= 16.95511287 
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LSDAB

1a1b1 , a1b2

= 17.98863278 

2a1b1 , a1 b 3

= 22.03148574 

3a1b2 , a1b3

= 22.03148574 

4a2b1 , a2b2

 = 25.43976844

5a2b1 , a2b3

= 31.15722593 

6a2b2 , a2b3 

 = 31.15722593 

7a3b1 , a3b2 

 = 25.43976844 

8a3b1 , a3b3

 31.15722593 

9a3b2 , a3b3

 = 31.1572259

10

B

 (Bالفرق بين كل متوسطين بالنسبة )
(di) 

 الفرق المعنوي الاصغر البديل
(LSD(B)) 

d4 = Ӯ .1- Ӯ .2 = 10.5 13.84379169 

d5*  = Ӯ .1- Ӯ .3 = 80.875  16.95511287 

d6*  = Ӯ .2- Ӯ .3 = 70.375  16.95511287 
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(S(B))di

diLSRb1 

6/25b27/15

11

AB

 (ABالفرق بين كل متوسطين بالنسبة )
(di) 

 الفرق المعنوي الاصغر البديل
(LSD(AB)) 

d7 =Ӯ 11-Ӯ 12 = 10.25 17.98863278 

d8* =Ӯ 11 –Ӯ 13 = 83.75 22.03148574 

d9*=Ӯ 12 –Ӯ 13 = 73.5 22.03148574 

d10*=Ӯ 21 – Ӯ 22 = 27 25.43976844 

d11*=Ӯ 21 –Ӯ 23 = 32.5  31.15722593 

d12=Ӯ 22 –Ӯ 33 = 5.5 31.15722593 

d13=Ӯ 32 –Ӯ 31 = 5.5 25.43976844 

d14*=Ӯ 31 –Ӯ 33 =123.5 31.15722593 

d15*=Ӯ 32 –Ӯ 33 = 129 31.15722593 

 
(LSD(AB))di

diLSR

(a2b1)6/25

(a3b1)6/25

a1b1)336/25a1b2

337/15a3b2

7/15

4-2
2

6\25 , 7\15 , 8\533

412
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12
2

Total 
Repliecations 

BA y.ik R4 R3 R2 R1 

1402 
1365 
323 

344 
290 
178 
 

351 
343 

- 

351 
362 

- 

356 
370 
145 

b1=6\25
b2=7\15 
b3=8\5 

33

a1 

2999     

1592 
1476 
1170 

398 
369 
295 

390 
367 
250 

413 
367 
240 

391 
373 
385 

b1=6\25
b2=7\15 
b3=8\5 a2 

4238    

2011 
2035 
220 

504 
498 

- 

523 
510 
123 

538 
513 
97 
 

446 
514 

- 

b1=6\25
b2=7\15 
b3=8\5a3 

4266      

 

AB13 
13

AB

 
Mean(A) 

 
Total 

b3 

 

8\5 

b2 

 

7\15 

b1 

 
6\25 

 المسافات
  (B             ) 

  الاصناف            
               (A) 

299.9 2999 323 1365 1402 a1 

 (33)عنبر 

353.1666667 4238 1170 1476 1592 a2 

 )سلالة(

533.25 4266 220 2035 2011 a3 

 )ياسمين(

 
 

 
11594 

 
1713 

 
4876 

 
5005 

 
Total 

   
214.125 

 
406.3333333 

 
417.0833333 

 
Mean(B) 

Mean(AB) 

161.5 341.25 350.5 

292.5 369 398 

110 508.75 502.75 
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 (التحليل الاحصائي : 1-2-4)

 (: ANOVA( تحليل التباين ) 1-1-2-4)

9101112131413

14

14

ANOVA
F0.05 F M.S S.S d.f S.O.V 

3.42* 21.17885687 21516.56755 
 

2 A 

3.42* 161.4935387 164068.6585 
 

2 B 

2.80* 850.2589933 863816.9273 
 

4 AB 

  1015.945652   23 Error 

    31 Total 

 

(A) 0.05 (B)

0.05AB 0.05 

4-2-2
151617

LSD

16 

(j,k)LSDA

1 

= 25.2388178 

2 

= 26.36108545 

3  

= 25.2388178 

(j,k)LSDB

1 

= 24.06426857 

2  

= 26.90467017 
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3  

= 26.90467017 

LSDAB

1a1b1 , a1b2

= 37.71370988 

2           a1b1 , a1b  3

= 46.18967275 

3a1b2 , a1b3

= 46.18967275 

4a2b1 , a2b2

 = 37.71370988 

5a2b1 , a2b3

= 37.71370988 

6a2b2 , a2b3 

 = 37.71370988 

7a3b1 , a3b2 

 = 37.71370988 

8a3b1 , a3b3

 46.18967275 

9a3b2 , a3b3

 = 46.18967275

15

A

 (Aالفرق بين كل متوسطين بالنسبة )
(di) 

 الفرق المعنوي الاصغر البديل
(LSD (A)) 

 d1 * = Ӯ 2. -  Ӯ 1.= 53.2666667  25.2388178 

d2*  = Ӯ 3.- Ӯ 1. = 233.35  26.36108545 

d3 * = Ӯ 3. -  Ӯ 2.= 180.0833333  25.2388178 

 

 



                                                                                                           
                                                                                                                 

                                                                                                                
                                                  

422 
9172 

 لمحصول الرز ب العامليه غير المتزنةتحليل التجار

 

 

 

  

 

 
 

 

 

 
 

(LSD(A))di

diLSD(A)a3

a2

16

B

 (Bالفرق بين كل متوسطين بالنسبة )
(di) 

 صغر البديلالفرق المعنوي الا
(LSD(B)) 

d4* = Ӯ .1.- Ӯ .2 = 10.75  24.06426857 

d5*  = Ӯ .1- Ӯ .3= 202.9583333 26.90467017 

d6*  = Ӯ .2- Ӯ .3 = 192.2083333  26.90467017 

 

 
(S(B))di

diLSR b1

6/25b27/15

17

AB

 (ABالفرق بين كل متوسطين بالنسبة )
(di) 

 لفرق المعنوي الاصغر البديلا
(LSD(AB)) 

d7 =Ӯ 11-Ӯ 12 = 9.25 37.71370988 

d8* =Ӯ 11 –Ӯ 13 = 189  46.18967275 

d9*=Ӯ 12 –Ӯ 13 = 179.75 46.18967275 

d10=Ӯ 21 – Ӯ 22 = 29 37.71370988 

d11*=Ӯ 21 –Ӯ 23 = 105.5 37.71370988 

d12*=Ӯ 22 –Ӯ 23 = 76.5  37.71370988 

d13= Ӯ 32 - Ӯ 31 = 6 37.71370988 

d14*=Ӯ 31 –Ӯ 33 =392.75 46.18967275 

d15*=Ӯ 32 –Ӯ 33 = 398.75 46.18967275 

 
(LSD(AB))di

diLSRa1b1

336/25a1b233

7/15a2b16/25

a2b27/15a3b1

6/25a3b2

7/15 
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 تنتاجات :شالا -5
-1

i B0.05 

 
ii A0.05 

 
iii AB0.05 

-2

i A0.05 

 
ii B0.05 

 
iii AB0.05 

 

 التوصيـــــات : 6-
-1

-2

-3
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ANALYSIS UNBALANCED FACTORIAL EXPERIMENTS FOR 

THE RICE CROP 
 

Abstract: 
           The great importance that distinguish these factorial experiments made 

them subject a desirable for use and application in many fields, particularly in 

the field of agriculture, which is considered the broad area for experimental 

designs applications. 

            And the second case for the factorial  experiment, which faces researchers 

have great difficulty in dealing with the case unbalance we mean that frequencies 

treatments factorial  are not equal meaning (that is allocated a number unequal 

of blocks or units experimental per treatment), and has been adopted two 

methods of analysis ( first Method the expected cell  frequencies and the second 

method  harmonic mean ) 

            The application on the data have been done on the experiment has been 

cultivated a rice crop in the area Mashkhab and included Agricultural 

Experiment to rice crops that are cultivated both types of balanced and 

unbalanced experiments of the methods used will be adopted in the research in 

the analysis of unbalanced factorial experiments and find out which is the best in 

the analysis to address the situation of unbalance For addressing the problem of 

unbalance global test and how to analyze the statement. 

 

Keyswords /  Unbalance, method of expected cell frequencies, Harmonic mean 

method. 

 


