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“factorial experiment of two factors with interaction between
them by interference by replicates of variables using
(Completely Randomized Block Design )”
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Abstract

In the experimental farm at the faculty of Agriculture — university of Baghdad, in the area
of Abu — Grab,

Set up factorial experiment of two factors in study of the impact of two types of manure
(Ton /H) represent the first factor(A), and (Kg/H) represent the second factor(B), and forecasting
the number of plants resulting with existence of interaction between them {Number of plants-
(Ton/H)- (Kg/H)},by interference.

The experience processing formed of (Factorial treatment)of the combinations of levels of
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two factors( two level for the first factor (A), and three levels for the second factor (B),in the
first experiment happened interaction between (Periods*Class),and in the second experiment
happened interaction between (Class) and the interaction (Periods*Class) and the number
factorial processors would be equal to all possible combinations between the levels of two
factors.

The experiment was completed with three times, and with four replicates ,and make it with
conducted sectors accomplish with the same method in each sector, and make a statistical
decision for the hypotheses concerning the plants resulting from the impact or two factors and
their mutual relationship .

The analysis was based on( the an unilateral analysis and the impact of factors ,the
interactions between them on regression analysis, analysis of variance under the linear model
“GLM- Univariate Procedure”, and estimate its parameters), and on ( Multi-variables contain by
two factors and number of levels, test the interactions between these factors, as is the case of a
Univariate analysis above according to a Multivariate Linear Model (GLM-Multivariate) with
statistical test(Lawley Hotelling trace), using statistical Package(statigraph).

Testing the indepence of factors by Pearson and Spearman test, there is a relationship with
statistical significant at the level of significance 0.01, and strong correlation between factors
(Kg/H) and (number of plants) amount of (0.614), (0.628) respectively. And there is
homogeneity of regression between them also.

From the results of unilaterally analysis of variance, we find no significance moral with the
interaction factors, but it’s happen at the level of significance with (GLM-Multivariate).
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) Jalail) slay
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""General Linear Model- Descriptive Statistics"

** Correlation is significant at the 0.01 level (2-tailed)

Varian Std. Mean Sum | Maxim | Minim | Rang N
ce Deviati um um e
on
Statisti | Statisti Std. Statisti | Statisti | Statisti | Statisti | Statis | Statis
c c Error c c Cc Cc tic | tic
3.474 | 1.8638 | .1902 | 7.5625 | 768.00 | 14.00 4.00 10.00 96 VA
R1
.228 4776 | 4.875E | 2.1594 | 207.30 3.42 1.08 2.34 96 VA
-02 R2
839542. | 916.265 | 93.516 | 2952.8 | 283477 | 4943.4 | 346.88 | 4596. 96 VA
523 5 0 864 .09 0 52 R3
' Correlations™ <l il cp Gy Bl ) Jalas ala) :2-4
VAR3 VAR2 VAR1 Pearson Correlation
** 628 .029 1.000 VAR
1
.000 .780 . Sig. (2-tailed)
101951.900 2.439 330.000 Sum of Squares and Cross-
products
1073.178 2.567E- 3.474 Covariance
02
96 96 96 N
.034 1.000 .029 Pearson Correlation VAR
2
746 : .780 Sig. (2-tailed)
1394.114 21.673 2.439 Sum of Squares and Cross-
products
14.675 228 2.567E-02 Covariance
96 96 96 N
1.000 .034 **.628 Pearson Correlation VAR
3
. 746 .000 Sig. (2-tailed)
79756539.68 | 1394.114 | 101951.90 | Sum of Squares and Cross-
3 0 products
839542.523 | 14.675 1073.178 Covariance
96 96 96 N
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" Correlations™ < _aiall G Gla g bl ) Jalaa Ao :3-4

VAR | VAR2 | VAR Spearman’s rho
3 1
**61 | -.030 | 1.000 | Correlation Coefficient | VAl
4
.000 773 Sig. (2-tailed)
96 96 96 N
.045 1.000 | -.030 | Correlation Coefficient | VAR
2
.661 773 Sig. (2-tailed)
96 96 96 N
1.000 .045 ** 61 | Correlation Coefficient | VAR
4 3
661 .000 Sig. (2-tailed)
96 96 96 N

** Correlation is significant at the .01 level (2-tailed).

/aS ial) (G Alant AV 3 A8Dle @lin ) Jan 5] sy il e bl 5 (ol sl AL s JNA (e
@,\ﬁj u\.‘\‘):u.uhu‘)\ Jealaa dhuﬂuﬁﬁ(‘;ﬁ ﬁ@d\ b.JAJ . ( 0614) bJ‘JAA.Ll_\SJ\ LEAIMJXAJL\M QUL\.\]\ e g
Al Ll 1S 3 ol 55 4l (/i) el g 53 5l (5160.01 AV (s sinse sic (5 58 1) 138 5 ( 0.628)

" Homogeneity of Regression " Jiasi¥) & (uilasl) JLad) : 4-4
Variables Entered/Removed

Method Variables Variables | Mod
Removed Entered el
Stepwise (Criteria: Probability- VAR3 1
of-F-to-enter <= .050,
Probability-of-F-to-remove >=
.100).
a Dependent Variable: VAR1
ANOVA
Sig. F Mean d | Sum of Squares Model
Square | f
000 | 61.35 | 130.324 |1 130.324 Regressi 1
2 on
2.124 9 199.676 Residual
4
9 330.000 Total
5

o a Predictors: (Constant), VAR3
o b Dependent Variable: VAR1
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Coefficients

Sig. t Standardized Unstandardiz
Coefficients ed
Coefficients
Beta Std. B Model
Error
.000 | 8.37 .504 4.225 (Consta 1
8 nt)
.000 | 7.83 .628 .000 1.278E-03 VAR3
3
a Dependent Variable: VAR1
Excluded Variables
Collinearity Partial Sig. | t | Beta
Statistics Correlation In
Tolerance Model
.999 .010 923 | .09 | .008 | VA 1
6 R2

o a Predictors in the Model: (Constant), VAR3
e b Dependent Variable: VAR1
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A ally Al A A sl 5 211 3) ) i rramsy IS5 (Sabe OB Ay ol il s (il e Yol sanall
il degil s WL (o BY) piall iie) 5 (/axS) urital) Jaol o8 L 5 o pail) Ul Julis g Lgtiasl 50 )y 30 ol sl e
NEYR)
@l il asial) Jdaill g ""Univariate Analysis™dial) Jaaill 38 s ANOVA bl Jalasi ;
"MULTIVARITE ANALYSIS"
The Univariate Analysis of Variance
Tests of Between-Subjects Effects

5-4

Source Type mi Sum | df Mean F Sig.

Dependent Variable of Squares Square

Comected Model .

o7 [ cldlpillase 57.392° 5 11.478 3.790 | 004
S /oh— o8 3.069" 5 614 2.970 .062
Jasa/aisS — gl | 8645497.079° | 5 | 1729099.416 | 2.188 016

Intercept

a? [ clililiase 6127.460 1 6127.460 | 2022.944 | .000

QS ok — o8 446.606 1 446.606 2160.543 | .000
Jbisa/as — ol | 836082317.12 | 1 | 836082317.1 | 1058.168 | .000

CLASSES

o7 [ cldlpillase 3.942 1 3.942 1.302 | .257
S /oh — o8l 1.241 1 1.241 6.004 016
Jhsa/aas — o)) | 4036734.400 | 1 | 4036734.400 | 5.109 .026

PERIODS

o7 [ e 414 2 207 068 | .934
S /oh — o8l 1.241 2 .608 2.940 .058
Jhsa/aas — o5l | 1739994.866 | 2 | 869997.433 1.101 337

CLASSES*

PERIODS «liillase 52.799 2 26.400 8.716 .000
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A/ 612 2 .306 1.450 | .233
Jhsa /oh— o8l | 2785059.931 | 2 | 1392529.966 | 1.762 177
JLSa/a3s — 54l

ERROR

a? /[ clillase 272.608 90 3.716
Jsa /ol — g5l 18.604 90 207
Jsa/ads — 58l | 71111042.603 | 90 | 790122.696

Total

a? /[ clillase 6474.000 | 96

Jusa /oh— ¢y 469.303 96
Jhsa/aas — o8l | 916832170.5 | 96
Corrected Total
a? /[ clillase 330.000 95
JUSA /o 3 21.673 95
JLia/aas — o6l | 79756539.683 | 95

a. R Squared =.174 ( Adjusted R Squared =.128)
a. R Squared =.142 ( Adjusted R Squared =.094)
b. R Squared =.108 ( Adjusted R Squared = .059 )

General Linear Model
Batween — Subjects Factors

Value N
Label
Classes el 48
1 sl 48
S 32
2 4 31
L) gall aan 33
1 24
24
2 24
24
3
&y Sall
1
2
3
4

Multivariate Tesat °

63



2012 / (ale / Jo¥) adad) - dilald) Alaal) — dualal) o S daala Aas

© (Lawley Hotelling's trace) Jkid) sslaa) aladialy

Effect Value | F df Error | Sig

Intercept Hotelling’s 44.89 | 1316.87 3 88.000 | .00
Trace 3 5° 0

Classes Hotelling’s 126 | 3.698° 3 88.000 | .01
Trace 5

Periods Hotelling’s 104 | 1.502 6 174.00 | .18
Trace 0

Classes * Hotelling’s 254 | 3.689 6 174.00 | .00
Periods Trace 2

a. Exact Statistic
c. Design: Intercept + Classes + Periods + Classes * Periods

adaie cplal) Jodad 8 e 8 Jeldll Jale die Uy gine (5 30 (38a ade i dainall yurital) galad ol (s il (g
Gl pxe ety @iy g Calalall ule Jelél) Jale i g sadiaall AYAll (5 sia die (g ginall (5 jaall (385 Saalnall ) juiial)

Zliay)

skskeskoskeoskskosk

Led Ladi lalall oy Jeliill 5 ¢ _a/pxS Juladl o) Univariate Analysis " ANOVA " alal) o) Jolas Jgan 8
4 gt (358 400 2 9a g a2ay Multivariate Analysis axiall Jalaill &) s 84 sime A ) Gl A0 ) 45 530 A1V
Lagin Jeldil) ol alalall (50 (5Y

S 4l

E R o

Laa i ylall (e COEAY) alemn (e Laga | iama 2ad (i Hlall G Lo Zadinall asil) Con gy YAl gise DA
CilS Gl aUall s s pad) jailliadl) dapla e adiad ) ( Multivariate Analysis ) asbiall 43 Hhall slaie | s sivy
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)2 Factor or Multi — factor Experiments Jal sall 5232
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LS e e ) A a0 cplal) Jalas Sy | das gl g daeliall g daed )3l el (8 aadiud ¢ aal g dady (Giladlas
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