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The Significance of the interaction P Melitl 4 siaa (7-6-2)
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The mathematical model of the Completely Randomized Design
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JalSl areatll (38 5 A lalall Ay 2l LS ja ppend Clay jall & gane s o1y
lasall galae crvn (3,0,6,1) g3 (e Ayl A et e ludai 5 (CRD) ) siiall
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correct factor = CF = Z(}’—) (3)
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Y )’
SSA="2"2 _CF 4
bcr (4)
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cop = 20" o )
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SS¢c == CF 6
¢ abr (6)
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Trends Analysis
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Regression Analysis B sy Jdas (11-2)
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aghad Uil 3 gaill 13 iy | A gl i) g HAT S e ae el paiall
ilan) Ll e i (Say

Y 73 5ailly A ilian ) AMall Ao lia (Say s

Vi = Po + B1x; + e (20)
ol
o RN
JEisall paiall ;5
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S.0V S.S D.F M.S F
Regression c n o 1 __SSR _ MSR
SSR = zi—lz]‘—l((y“ -y) MSR = 1 F= MSE
Residual c ni n-2 SSE
_ RPNy —
error SSE = zi_lzi_l(yu yij) MSE —
Lack of fit ¢ ni c-2 SSLF MSLF
= Vi — 9ij)? MSLF = —— F=——
SSLF ZHZH(Y‘ ) S = e MSPE
C ni B _ 2 n-c _ SSPE
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Total c ni n-1
SST=>" > " (yij -9
i—14=dj—1
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(S Al (5 5k o) Blalal) Jadl) 73 5ail)(3-11-2)

General Linear Model (By the point of origin)
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A sima LA 5 lass¥) Jalat axy g 5 5al glaal 85 Jual) ddaiy ey adll
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Hy:B =0 (22)
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H;:B#0 (23)
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Ho:B =0 (24)
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H,:atleast on bs differ from zero (25)

Orthogonal comparisons (O] 5 aalaial) s jlaall(12-2)
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a. Yr,aibj=20 (28)
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Horpy =y = Hz =+ = Yy (30)

Cladleall Cillaw sie G (A2 sie 358 255 ) Al A jill 2im
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least —Significant Difference 2 aa¥l g siaall 3,40 jas1 (14-2)
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(3) Joaad) 3 LaS 5 all Jpda) il Aplad 4 (5 ) 53 Jsan o il cas
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bl dagda LSS (3) Jgaad)

chi square Dl——S5 ) alda ) S5 Gl
0.021 5.652 6 28.5-33.5
0.292 11.191 13 33.5-38.5
0.024 22.745 22 38.5-43.5
0.945 34.728 29 43.5-48.5
0.342 39.685 36 48.5-53.5
0.449 33.901 30 53.5-58.5
3.194 21.679 30 58.5-63.5
1.230 10.420 14 63.5-68.5
x% =6.49
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Dbl il 4855 8 i K s e (C) ) S i (5 sine Ll a0 Hy

S.0V S.S d.f M.S F P _value

Treatment | 11539.04 | 59 | 195.577 6.497 0.00000

A 1439.45 | 2 | 719.727 | 23.908 | 0.00000

B 294484 | 3 | 981.613 | 32.608 | 0.00000

C 514.96 4 | 128.741 4.277 0.00286

AB 1213.35 | 6 | 202.225 6.718 0.00000

AC 148091 | 8 | 185.114 6.149 0.00000

BC 2587.38 | 12 | 215.615 7.162 0.00000

ABC 1358.13 | 24 | 56.589 1.880 0.01409
Error 3612.41 | 120 | 30.103

Total 15151.45 | 179
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5oy smzmal) slall A puadl 4 il e Cumen il bl Ciead
dlaill () B4 i aay Jlall Gl dd )y (8 dad ) slSl) A 8 alall S )
Jdsaal) 8 LS cplll Jlad Jpaa o J pand) i LaS 5 4pbadll 26 araaill Jlas!
. (5

1A AT s i oy laiaV) (A &y sime A LDl iy clallaall ) (s
(4) doaadl (8 ale culS Lee

40 ey cliball Llall Joladll ¢ ya) (2 y3) B4 dadlaall Gada ) Gaalidl dace 3
el ol i ils Jelasi g ) &l L 3 Adad <l il ) el sall il i)

B4 cida aay 43 501 8 1 g ) o1l cilibyad ¢l Jalas (5) Jgaad)

S.0V S.S d.f M.S F P _value
Treatment | 9991.465 | 44 | 227.0788 | 8.937098 | 1.87E-18
A 1218.343 | 2 | 609.1716 | 23.97506 | 4.5E-09
B 2918.216 | 2 | 1459.108 | 57.42586 | 8.44E-17
C 1136.476 | 4 | 284.1191 | 11.18202 | 2.08E-07
AB 1191417 | 4 | 297.8543 | 11.7226 | 1.05E-07
AC 960.1353 | 8 | 120.0169 | 4.723484 | 7.38E-05
BC 1661.375| 8 |207.6719 | 8.173305| 3E-08
ABC 905.5021 | 16 |56.59388 | 2.227355 | 0.009255
Error 2286.77 | 90 | 25.40856
Total 12278.24 | 134

Ledsailall clSoall LY (A, B ,C) delsall e S il a s as @l Y
el gall s LS pall o2 Je iy [ daldd) S0l 5 e 30 83al) (e 3 pland) Cada aay
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il Lo (6) Ol it J s 3 bl Slan ) ulatl) el



8 olasead) Aadlae Cids a4y il 8 1304 (el gall G 5 sl ity Jalas (6) Jgaad)
. daalall 380 3l g dsia 3l Baal) (e

S.0v S.S Df M.S F P_value
Treatment 6338.05 |35 181.09 |7.33 6.59E-13
A 897.05 2 44852 |18.15 |4.15E-07
B 1807.26 |2 903.63 | 36.56 1.10E-11
Lb 851.13 1 851.13 | 34.44 1.24E-07
Qb 956.13 1 956.13 | 38.69 2.92E-08
C 737.78 3 24593 |9.95 1.44E-05
Lc 558.96 1 558.96 |22.62 9.87E-06
Qc 17.44 1 17.44 10.71 4.04E-01
Cc 161.38 1 161.38 | 6.53 1.27E-02
AB 873.24 4 218.31 |8.83 7.35E-06
AC 313.69 6 52.28 2.12 6.18E-02
BC 1002.69 |6 167.11 |6.76 1.03E-05
LblLc 351.95 1 351.95 |14.24 |3.28E-04
LbQc 4.48 1 4.48 0.18 6.72E-01
LbCc 83.47 1 83.47 3.38 7.02E-02
QbLc 330.28 1 330.28 |13.36 |4.84E-04
QbQc 122.78 1 122.78 | 4.97 2.89E-02
QbCc 109.73 1 109.73 [4.44 3.86E-02
ABC 706.35 12 58.86 2.38 1.19E-02
Error 1779.34 |72 24.71
Total 8117.39 |107 75.86
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Gl sl Glas gl Juzadl apaail ( Lsd ) = paabaiall il el jlial Jlasil
. A sixal)
SAY) LAY Gl g G 80 o gia G 39 AN JLEAI A
Ll 58 il 188 5 4] Gl e G 4 simall (354l (LSd) e s a5
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2(24.71)
Isd = £(0.025,72) |————= (35)
36
Isd = 1.99 x 1.172 = 2.33 (36)

ad Y gLall U (5 gl G A gina (3508 2535 (7) Jgdadl B iliill el
il AU 5 gial) @laS 5 (0.001) smzadl) il el s siall 5 (0.01)
C(0.1) 23 Lall J Y1 (5 sivaad) e (0.01) _paiY!
a, —as = 6.427 > lsd
a, —a = 5741 > lsd
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adY) LAl iy giua cla gia (o Alllaall (3980 (7) Jgaad)

A a3 al a2
49,5028 | 50.1889 | 55.9306

a3 | 49.5028 0

al |50.1889 0.68611 |0

a2 | 55.9306 6.42778 | 5.74167 |0
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o)l giowal L g a8l Ayia 31 Bl il gia (p ABlhaal) (39 AN LSS B
Isd = 1.99 * 1.172 = 2.33 (37)
fe Aol (24) An) ) A 3 52all o Ay sine (3508 255 (8) Jaad) B gilidl) <yl
(12) 2AN die H saall o 4 sina 358 292 g Ay delu (6) Al dxia )l 324l
dclu(12) AN el sae Gy gina (398 25 9 SIS 5 (6) Al Ayie ) B2al) g dc b
Joadl o Ao L (12) 440N die 3l 30l ()5, Ael(24) A 1) Ay 3 32l pa

RSN

2ol Acia 31 Baall cildam gia (i Allaal) (5980 (8) Jgand

B b2 b4 b3

46.3319 | 53.2083 | 56.0819
b2 46.3319 0
b4 53.2083 | 6.87639 0
b3 56.0819 9.75 2.87361 0

Lalall 380 5 clan sia o Allaal) G 8l JLS3) C

2(24.71)
Isd = 1.99 * 1.35 = 2.69 (39)
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C c3 c2 c4 (029)
48.81481 | 49.77037 | 54.12963 | 54.78148
c3 48.8148 0
c2 49.7704 0.95556 0
c4 54.1296 5.31481 | 4.35926 0
c5 54.7815 5.96667 | 5.01111 | 0.65185 0
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LAY e o adil
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Isd = £(0.025,72) |——5— (40)
Isd = 1.99 * 2.34 = 4.66 (41)
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AB alb2 a3b4 a2b2 a3b2 alb3 alb4 a3b3 a2b4 a2b3
46.196 | 46.3 46.4 46.4 | 51.046 | 53.325 | 55.808 60 61.392
alb2 | 46.196 0
a3b4 46.3 0.1042 0
az2b2 46.4 0.2042 0.1 0
a3b2 46.4 0.2042 0.1 0 0
alb3 | 51.046 4.85 | 4.7458 | 4.6458 | 4.6458 0
alb4 | 53.325 | 7.1292 | 7.025 | 6.925 | 6.925 | 2.2792 0
a3b3 | 55.808 | 9.6125 | 9.5083 | 9.4083 | 9.4083 | 4.7625 | 2.4833 0
az2b4 60 13.804 | 13.7 13.6 13.6 | 89542 | 6.675 | 4.1917 0
a2b3 | 61.392 | 15.196 | 15.092 | 14.992 | 14.992 | 10.346 | 8.0667 | 5.5833 | 1.3917 0
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Isd = £(0.025,72)

2(24.71)
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Isd = 1.99 x2.03 = 4.038
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S 5 semd ) LAl s Gn g sine B3 8 29n s (11) Jaad) B giliil) <yl
ekl 58 5l e (0.01) AU ol sise 8 juzad¥) slall il Juadl 1K) dalal
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AC a3c3 alc2 | a3c2 | alc3 | alc5 | a3c4 | alc4 | a2c3 | a2c2 | a3ch | a2c4 | a2ch
32.167 | 35.18 | 36.81 | 37.73 | 38.28 | 38.88 | 39.38 | 39.94 | 39.99 | 40.65 | 43.5 | 44.3
a3c3 | 32.2 0
alc2 | 35.2 | 3.0167 0
a3c2 | 36.8 | 4.6417 | 1.625 0
alc3 | 37.7 | 5.5583 | 2.542 | 0.917 0
alc5 | 38.3 | 6.1083 | 3.092 | 1.467 | 0.55 0
a3c4 | 389 | 6.7167 | 3.7 | 2.075 | 1.158 | 0.608 0
alcd | 39.4 | 7.2167 42 | 2575|1658 | 1.108 | 0.5 0
a2c3 | 39.9 | 7.775 | 4.758 | 3.133 | 2.217 | 1.667 | 1.058 | 0.558 0
azc2 | 40 7.825 | 4.808 | 3.183 | 2.267 | 1.717 | 1.108 | 0.608 | 0.05 0
a3c5 | 40.7 | 8.4833 | 5.467 | 3.842 | 2.925 | 2.375 | 1.767 | 1.267 | 0.708 | 0.658 0
azc4 | 435 | 11.358 | 8.342 | 6.717 | 5.8 5.25 | 4.642 | 4142 | 3.583 | 3.533 | 2.875 0
azcs | 44.3 | 12.167 | 9.15 | 7.525 | 6.608 | 6.058 | 5.45 | 4.95 | 4.392 | 4.342 | 3.683 | 0.81 0
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Isd = 1.99  2.03 = 4.038 (44)
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. (dsm/m2.5) QU aldl 38 il xie SIS (dsm/m3.5)
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BC b2c2 | b2c3 | b4c3 | b4c2 | b2c5 | b2cd | b3cd | bdc5 | b3c3 | bdcd | b3c5 | b3c2
29.55 | 30.25 | 38.68 | 38.81 | 39.05 | 40.15 | 40.36 | 40.85 | 40.9 |41.28 | 43.36 | 43.63
b2c2 | 29.55 0
b2c3 | 30.25 0.7 0
b4c3 | 38.68 | 9.133 | 8.433 0
b4c2 | 38.81 | 9.258 | 8.558 | 0.125 0
b2c5 | 39.05 | 9.496 | 8.796 | 0.363 | 0.237 0
b2c4 | 40.15 | 10.6 99 | 1467 | 1.342 | 1.104 0
b3c4 | 40.36 | 10.81 | 10.11 | 1.675 | 155 | 1.312 | 0.208 0
b4c5 | 40.85 | 11.3 | 10.6 | 2.167 | 2.042 | 1.804 | 0.7 | 0.492 0
b3c3 | 409 | 11.35 | 10.65 | 2.217 | 2.092 | 1.854 | 0.75 | 0.542 | 0.05 0
bdc4d | 41.28 | 11.73 | 11.03 | 2.6 | 2.475 | 2.238 | 1.133 | 0.925 | 0.433 | 0.383 0
b3c5 | 43.36 | 13.81 | 13.11 | 4.679 | 4.554 | 4.317 | 3.213 | 3.004 | 2.513 | 2.463 | 2.079 0
b3c2 | 43.63 | 14.08 | 13.38 | 4.942 | 4.817 | 4579 | 3.475 | 3.267 | 2.775 | 2.725 | 2.342 | 0.262 0
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) K , ===l ) O 5 3 )

y = 59.03 — 25.53x1 — 0.34x2 — 0.092x3 R?=11.84% « =0.0043 (45)
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2Bl 1 Lol Calliia 138 5yl (Ll (8 ) sdll ai e ol 3l 5 (gLl 3 53 o) 5 el

bl Aalaall o6 ) Gl W I jea¥) (5l 2 as cbll Y1 G153 o) )

y = blx1 + b2x2 + b3x3 + eij (46)

e Lliand i ) 6 Aaall ciladleal) Jare e Jib g ) oIS 38 5 Jara o Jay 53 S0
AV dalad)

y = 62.729x1 + 0.849x2 + 11.346x3 R? =88.18% a =2.9E-48 (47)

Sd (39.125) (0.204)  (1.04)

At B il e 88.18% L () padaiudig s Alle A siae N A Nk o a
ol Dl dd )5 4 Jaé K

(Y) &a(X1.x2,x3) ALaall DN Jal gall Jasiy) Gl Julad (13) Jgaadl

S.0V S.S DF M.S F Sig

Regression 274023.21 3 91341.07 261.2 2.9E-48

Residual error 36714.70 105 349.66

Total 310737.92 | 108
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Al Al o5

=AY 4 paml) Aaleal) e lliasd o jrall Cilay yall 48y oy

y = 567.445x1 R?=37.68% o=13E—-13 (48)
sd (70.45)
Ho:p=0 pandl A ji (ymd y Jlaial Gf 3
Hy: B # 0 ALad) A il 3

A s W) LAl 58 5y aghd A83le sa 5 e 1368 (a0 = 1.3E — 13)
ABaS Lladl) lolaal) s 55383 aie (e (a3 A8Vl 038 () i A8 8 Jib sy 50
o sl Jale e 3 ey 38 5 gl 5 0y IS0 sty el Y1 (oL 3 55 e Al
Jilas Jpn 8 LS Alle 4y gina el o3 A8 ol L) e Slmd (R = 37.68%)
4 gl A8y b pali dpa g paall A g ad ) Jial S Y (14 Jgaadl) ool
DS s ALl AL 23 8 (e b () sl 0 s 8, (9.3 E-83)

g oIS Ay ¥ (LA

(X1,y) SN s Jlas (14)Jgaad)

S.0V S.S DF M.S F Sig
Regression 117089 1 117089 64.7 1.3E-13
Residual error 193649 107 1809.8

Lack of fit 187892.8 1 187892.8 3469.3 | 9.3 E-83

Pure error 5756.166 106 54.30

Total 310738 108
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y = 2.87x2 R? = 72.11% a=2.5E—-31 (49)
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Abstract

Agricultural experiments play a major role for agricultural workers in terms
of experimentation and analysis in order to reach the most important factors

affecting plant productivity.

The study aimed to know the effect of green tea extract on cucumber
production by sowing cucumber seeds for different periods in different
saline concentrations and different concentrations of green tea solution

before germination.

The experiment was carried out according to the complete random design

(CRD) of a completely factorial experiment of type (5 * 4 * 3 * 3).

Theoretically, the laboratory experiments were fully studied in the
framework of the complete design and the statistical methods used in the

study. The global experience, trend analysis and regression analysis.

To achieve the objectives of the study, data of responses were recorded from
experiments conducted at the University of Babylon - Faculty of Science in
the Department of Botany for global experiments in laboratory conditions
consisting of three factors. The first factor was green tea containing three
levels (0.1, 0.01, 0.001). The second is the length of time for planting the
seeds in the green tea extract and has four levels (0, 6, 12, 24) and the third

factor salt concentration at five levels (0, 1.5, 2.5, 3.5, 4.5)

After testing the normality distribution of the data, the variance was

analyzed and the main effects of factors were calculated. The results of the



study showed that the extract of green tea had a significant effect on
chlorophyll concentration in cucumber leaves. The best level of tea was the
second level (0.01) which gave the best response and the third period of time
(12) hours gave the best effect on the response. The fourth salinity
concentration (4.5) dsm/m were the best effect on the chlorophyll ratio in the

cucumber paper.

According to the results obtained from the variance analysis table the
relationship between the treatments and the response is estimated. Linear
equations for estimating the relationship between individual factors indicate
that the accuracy of linear equation representation is not appropriate to
estimate the relationship between each individual factor and the response.
The linear equation, which assumes that the constant is zero, is the best to
represent these relationships. The estimated equation for the relationship
between salts and chlorophyll has a higher coefficient of determination,
followed by a period for sterilization followed by green tea. We could not
calculate the best concentration of salts because the quadratic contrast of the

salts was not significant
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