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Error 128.181 | 34 3.770
Total 7677.052 | 53

27




hirad glall :2-4-3
ae J8 lliaall Gl e 35 WY b Tgiee 5080 el €540
LA el de o (ggine A0 (o Dy il A8 pall (€ ] Laty Jiall 23300 53

REREN| P PELNON R PN 1 INPREN

sl grall:3-4-3

Jie 43l Hgdal s o gsie 5l 2 sl ol ksl A€l oS, 4l
(5 sinn 50 An i) A Hall (IS Lai &y il A Alesisall 380 511 3 g0n e il il
OS5 A 33 ) e 2l 38 ) pdal) axe Qi@qu}m}hbﬂ\ d53a (pa[ | yedalldae e
DS deadl e il ) seale 5oy, Rl Tad Wy axae a0 ) (sdaal
oAl 815 e Al el al ok e il ae 3005 ) a2 m sy (sl
MM}\oMLﬁEJ}SJAJJL
hitaal) slal) @[ IcpasS oW (gl Ja Jo\i :4-4-3

Oseodd Lball A d) Jelill (gsine il a5ay Slany) Jiaill il o ekl
dsas (Ll ) @iy sy il il Jie 8 Ul Hsdall ae e g5 sina 3l Ll
Al agas ) Galalall il & A0
sl g3l & cpes V) Gyl Jelii :5-4-3

OS5y (O 9a el Adadl) A ) Jelill (goine i dsay dalail) g8 & el
Ahal) A8 el Jelall (g gina 5 apny jeday Al a0 aa) sl s3all Apdadl) Al
3gan (el ] clalall Al 8 DS 2 sa s ey 138 5 A i) AS ) 5 GanS YD () g e
Ayl
ﬁ)\%l—\ Lf.:ﬁ.d\ éw\ slal) Jeldi -6-4-3

48 pall 5 Jniraall elall dyladll 48 jall Jeliil (5 gina s 2sm g Jilaill il & gl
(L ) iy iniy Gl s Jie 3 40300 5iall de o a ) sl (sdaall dpny il

ol 3 el el S DG 35

28



DA Je\idl) :7-4-3

Aaal (A QA 3sas ) e Llad) Ol il Y Alle Ay el 8 Ay el of ) el
ki)

: dgilany) (55 Al ] A [Ual (giall aaa5 :5-3

B8 Ji (Lsd) Jilad sl a) o &y gimall (35,0 G (Al G siasall 283 Jal (e
c Cldass giall G 40 7 sanna (5 5ina
S $Y) G 5a 8 11-5-3

sl aga g Jad fssiee 580 (0.001M) S sY) sl QA sl (IS
il Laaaga g aden g ) sy (g3l 5 Jairadll

O Y1 il sianal il il JiRd) 8 2 ) gaad) e Jaee ek (5) Jsaad)
. (—;.U}\La gu\jw\ clall 2ga g

(5) Jsaad

S oY1 @l glecal A0ELY | gdad) 3 Jana

a;=0M 17.343
a,=0.001M | 38.963

Clsind G bl Ayl Ji L8 B el s Jaee el (6) Jsanl
f"’Jﬁb LSJ’-AM A g Lz adll ;N\J Q,)MSJ%“
(6) Jsxl

Linad) elall 5 € V) il sien Jelal 28500 ) dall e Jaas

b;=1000 | b,=2000 | b3=3000
a,=0M 19.611 |17.611 | 14.806
a,=0.001M | 46.639 38.611 31.639

29



@l 5 o€ Y1 il siasal il bl A3l 53ad) s Jane jeday (7) Jsaadl
PEEOUN PN | JP}aﬁjﬁb
(7) sl

a5l sdrall S Y1 b giiae Jelal 283U g3l axe Jaxa

c,=0.1 c»,=0.5 c3=0.9
a,=0M 17.806 | 17.889 16.33
a,=0.001M | 37.056 40 39.833

hitaa) sl :2-3-5
JS ol JEa A 3l ie il sie (s Aalladl (3 550 (8) Jpaal =1 5
.E.\MAM cw\"émﬁb).\m L)’“Lﬁ)"'“"‘
(8) Jyd

hiaal) glall [4 gieal jodad) dae [Ma g8 ¢y Aalhaall 59 A

- -

Gildau gia 33.125 28.111 23.222

ibidl sas | Aaledl | p;=1000 | b,=2000 | b3=3000

33.125 | b;=1000 0
28.11111 | b,=2000 | 5.014 0
23.22222 | b3=3000 [ 9.903 4.889 0

alsdias of 3

Lsdogs = toozs 54y X |2E = 2.345 x |27 — 1518 2-3)

slall by gie Op Asine dilhall 3580 men o eday dsaall 13 ok (e
Gl Jid sl sl sae e 5l duadl ey J Y1 sl il o 3| Lkl
Gl Jie 8 1) sdal) s pamlissl ) oy ddaiall sad 8 sl ol of s il

. 1000Gse 8l dainall 30 Lgd (5585 (5 ya T ojlat bl ) ey e sa 5 il

30



a5 s ¥all:3-5-3
JS bl Jial 253001y g3al) s il sia (o Ailladl) 3 5il) (9) Jsoal) 0

st gl by sl e (5 e

(9) Joxdl
P05l s Ball [ gasal jgdad) axe [l [55] I¢n Alllaal) (59 A1)
Gl sie 27.431 | 28.944| 28.083
g3l g3l | €;=0.1| c,=05| ¢5=0.9
27.431| c¢=0.1 0
28.944 | c,=0.5| 1.514 0
28.083 | «;=0.9| 0.653| 0.861 0

o Lsdiaasd o)f 3

Lsdoos = t0025.34) X /@ = 2.345 x /“13;7 = 1518 (3-3)

o3 (sl il gl (A sina (358 2535 02 () Jsaal) b kil gl

- Lairaall glall 6D05\u53;¥\ Jeldi:4-5-3

e Jelii JS alal a3l 5aall aae cillau gidd ddlladll G5 8l (10) Js 2l ek

< Lsdaad i 3

Lsdyos = o025 34) X /““rSE = 2.345 X /“%77 =2.15 (4 —3)

Clgiue 2sasr Gilall Hsda e (B (ggina i EOU Al giuay hairadl) elall OIS
45 ,(0.001M)cS 531 (5 5aed S (5 stunall 2 5m 0 T8l ST (S5 a5 () 50
sl e J5Y) sl aa (0.001M) S sY) AU (s sinsall Jeliill G\ A i gl
, LS pall cplall Jalad Jsoa st w380 e sa s Alaind Juadl (1000G) Jassedl
O G G sial e (0.001M)CS V) o SN (5 sisall Jelis 408 da jally
2 galdl a(2), b(2) Ja kil (2000G) Laiked) s Lall

31



(10) Joxd

Laiiaall plall 2 cmas oY) Jo Ll ALaLY ) odad) aae Janal Adllaal) 5540

Jelal) clau gia 19.611 17.61 14.81 46.64 38.61 31.64

aiby aib, a1b3 asb, asby a2b3

19.6111 | aibg

17.6111 | aibz

14.8056 | aibs

46.639 azbl

38.611 avby

31.639 azbs

a3l ga S Y g Jolit :4-5-3
e el JS ol 255001 53l aae il il 2l (3,801 (11) Jsaadl e
22058k sl il sise xe S SV () 5a p S i

(11) Jod
Ao s Bal) & 0aes gY) Jo il AL ) odal) aae Janad Adlhaal) (54,40

Jelal) clawgia [17.806 |17.889 | 16.333 | 37.06 40 39.8
a;Cq a;Co ai1C3 a>Cq a>Co aoCs

17.806 | aicy
17.889 | a;c,
16.333 | aiC3
37.056 [ axc;
40 a,C;
39.833 | axcs

& Lsdaas of cus

LSd0.0S - t(0_025‘34) X ’ZN:‘SE - 2.34‘5 X ’¥ - 2.15 (5 —_ 3)

{x



Osaon el il (B Lsine (B8 dsay pe Lifiiul Lo 35 (11) Jsaadl 0
—‘M\}HJ}‘L‘QSM\&‘U‘“SJY‘

0.5% a5k s3aall S (5 gisall xa OM (S Y1 (0 5V (5 sianall -
0.1% a2 558l O3 5 sisall go OM 028 5V 50 V) (5 siasall

0.9% a5k 3rall CAEN (5 gisall ae OM (S Y1 (3a 5V (5 sinnall -
10.1% a2 st s3xall J5Y) (5 sisall aa OM S 5V (0 J5Y) (5 sl

0.9% )50 LﬁJMu Sl s giual) & OM Q,yaS;)!\ ) djy‘ G suall - a
L0.5%6 sk daall U (5 siiall a0 OM 08 5Y) (g0 J5Y) (5 sinaall 5

g3al A sgied) ae 0.001IM S e S il oo
g3l G (5 sinall ga 0.001M S V) (e SN s sidll 5 0.9% a2 sl
.0.5% a5

Bad 35n s sl sl e qe S5V Gsan D siee D3l el
Lo sas ilall il Jie & 4adlill 50l sae o il gl oda Jeli il 8 4, gine
Llacia) Juzadl Lele i Jamy Al il sisall Juadl apaail a8a il 50 ¢ ja) callay

e sl el il 84 giae (3558 3sa g ate JasD (9) Jsaadl ) 2 salls
Gsd g Y Aty Gl 85 (0.9% Ll 5 0.5% S ) (s siwall AEGN ) 3al) 2o
3550 m s gl (e 0.9% S (s sivall 5 0.5% S (6 sl Ll G 4 sins
il i o cpeSoY) il A ) i W a5 0.001M 35S0 S 5Y)
5ass s gaall 0,9% I (s sl 5 0.5% S (s sl il o Lle | a5 sl
J<al Lkl | Galall s Jie 8 Al siall axed Jaee ef el 0.001M S 5Y)
2 @=L b(1), a(1)

a1ig s all @ hathaal) plall Jolis :5-5-3

e delds JS alal 488U 50all sae il sial ddlkall (35 8l (12) Jsaal) ekay
?"J}"L’ L;Ja.d\ &A.qumﬂ cLall Q\z\}f\m

33



(12) Jsaal

Siiaal) plall @ Tag ) sy (el Jo il ALELY 5 3a a3 Janal Adlaal) 39 440

< Lsdiasd o 3

Lsdg s = tioozs.34) X /ZMrSE = 2.2.345 X /ZXZ” = 2.63 (6 —3)

Liraal elall Jeldi ,il 8 4y sina (358 25 s aae Luiind La 135 (12) Jsaall (e

&= (1000G Lixaall clall (3o J Y1 (5 siasall Jelii (1 4 sina (558 d9a 5 ae -1

Liradll slall (o JsY) (5 siall Jeliis (10,990 aysil @ixall (e Gl (5 gl

(0.199 a5t g3l (e JsY1 (s siad) 20 (1000Q

& (2000G biradd) cladl (o S sl Jel& Gu Asina (3508 2sa g ae 2
Liraall clall (30 SEN (5 ghsall Jeliis (0.59%0) asb el o S 5 gl

- (0.190 sl sdaall e J5Y) s siwall e (2000Q
&= (2000G Lixaall clall (o (S (5 sisall Joléi (0 4y gina 3958 3525 020 -3

(e IS 20 (0.9%0) pa)seb el (e CIU (5 giusal)



@3l o 5V G sl pe (2000G hinaall eldll (o S (5 giall Jelds
(0.199 a5l

Lﬁﬁi.d\ O L“;\L\S\ 6 siuall & (2000G Lizad) cladl (e Lf’u‘ 6 siwal) Jeld -
(0.5%) a1l

&= (3000G hisadl clall (po AN (5 gisall Jelii G 4y gina §5 8 295 020 -4
Lizadl sl (o GG s sinall Jeliiy (0.5%) aisb il Ga S s sl
(0.190 a5k gl Ga IV 5 siuall a0 (3000Q

¢ (3000G Liradll clall (pa AN (5 sisall Jeli (0 4, gina 354 2925 a2e 5
(e IS 20 (0.99%0 a2)sb sl (o GG (5 gl

@3l e U5V (5 siall ae (B3000G huiraall el (po Gl (5 siasal) Jelis -
(0.1%) el

Lﬁu\ Cra ‘51\:\]\ 5 il & (3000G Liraall clall (po GG (g gl Jeldi -
.(0.5%) a2l
A gira 358 39y a )l il Al slus ge Lairaall elall O gle 3leldl < ekl
ool cllaty le sa g il il Jie e 28300 gdal) axe e <l giual) oda Jelas iy
s Juadl Lgle i ey 3l @l siusal) Juadl aaail d6aY il 5o

e sl gl il 84 giae (3558 3sa g ate JasDl (9) Jsaadl ) B2 salls
Gsod st Y Al CE ) g (10.9% 5 0.1%JsY) ) (s sivall RSN ) g3al) axe
3sas m sl 3l (e 0,906 I (5 ginall s 0.19% JsY) (ssivall il G A sina
gl i o Lusadl oLl il A00EL) )l Lo g g SO 43l siuey hairaal) oLl
o S (s siall ae (1000G) Lairadll slall o J5Y1 5 sl Ll of Lale | a5l
e Gl Lo (ilall g oo 8 2050 ) ghall aaal Jans (e el (0.5%) pesile sl
2 Gald) b(3), a(3) JSall il S pall gull) Jalas Jgan Jalas

35



D aash Bl g hiaal) plall g S oY) (9Tl JoU 17-5-3
ais Al G dlalall clalledll clla sie (o Al G5 8 (13) Jsad c
b gie gl m GA O Wi ey LSD e ) Al
(13) Jsaad
(Ao, Jadiaal) plall | cranaS oY) ) ADED Jeldill ) glad) ase Janal Althall 39 Al

-
R d|d|d| 3|8 || &d|&d|d|d|d| ||| &|&|
BlS|S|o|(8 |88 88|88\ K85 |88 K 83
2e|3I(YV (8|8 |58 |d|R|2|S8|Q|I5]9|9|3|3

2€1boa | 4958 | o

azbics | 46.17 0

abiC1 | 44.17 | *=* 0

a2b2Cs | 40.00 | * | # - 0

abaCi | 39.25 | = | = | = 0

abaC2 | 38.08 | ** | = | = 0

aboCi | 37.75 | = | = | = 0

arbsc3 | 33.33 | ** ok ** ** * - 0

agzbsCa | 32.33 | * ok ** ** * * *k 0

aibica | 20.83 | * *x *k *k *x *x *x *x *k 0

aibici | 19.83 | *= *x *k *k *x *x *x *x *k 0

aihoCo | 18.25 | ** *x *k *k *x *x *x *x *k 0

aibics | 18.17 | *= *x *k *k *x *x *x *x *k 0

aihoCci | 17.83 | * *x *k *k *x *x *x *x *k 0

aibocs | 16.75 | ** *k *x *x *x *x *k *k ok 0

aibscy 15.75 ok ok ok ok *k *ok ok ok Hok ok 0

aibsco 14.58 ok ok Hk ok *ok *ok ok ok *ok ok *ok 0

aibsCs | 14.08 | * *ox . . *% *% s s *x *x *% 0

il e 0.01 50,050 siwe Conidysine 358 35n 5 ) *FF 0d5 )

< Lsdias i 3

Lsdogs = toozs 54y X |2 = 2,345 x_[2277 — 37 (7-3)

slall g S s¥) Clgiue Jold il 8 dygine 3508 25 (13) Jsaall (e ey

e 34 34 Jla s sine 58 119 ) Gl sidl (1 78% J ar sl sdrall 5 Laiaadll
bt G A Jal sall (3815 ) il sival G G 13 (Ol siall w6 sine
aia) aad saas et eha) cllab L ga g Aaidll 8 Dacae e laial Juadl

36



Jeliily palal) 13 Jsaall 3ok oo Juadl) oo clilaial) sda of W S5 of i Juaidl
slall 5 S $¥) () ga ) AS il siaally Jal sall Jelé cildans sia ¢y dalhaall (35 sl D
o QU Gind) ) deldi dalae gn GO O G (mosb gdaalls dateaddl
3l 5o J5Y) (s sial) | 1000G R sladl o J5Y) (5 sisal) | 0.001M (S 5Y)
e d¥) G siasall | 0.00IM S 51 (o (A (5 sisal) ) Jelis Anllas 5 (0.1% ) s
aadle ey (55 e ((0.9% a5k el Ga G (5 sisall | 1000Ghinadl) sLall
il ) Jel dllan o Guilite G siuar J20 8 a0l sdrd) o i Giallad)
Llaiay) il 218 (1000Ghisedl bl (30 JsY) (5 sisall | 0.001M CsasS 5Y) (3 (S
i pall a3 Alatu¥) e Aalid) 4ty ey sl 530 8 55 8 255 a0e K5 lalia g

eSS e GBI gl ) Jelii gpialaall G gsine B8 2sas e L
a5 gl ge dSY) G siudll | 2000Ghixadl) sl (e A (5 sl | 0.001M
Liradll el (o (S (5 sisall | 0.001M S V) o AU (s siall ) e (10.1%
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0o Y il | 2000G hainad) elall (o SN (5 il | 0.001M 0S5V (1
o SO s siall | 0.001M S 5Y) (o A (s siunall ) ae (- 0.1% 5k (s2aal
O dle JS8 (i 1385 . (0.5% 0258k 533l o (A (5 5isall | 2000Ghitasll Ll
AalA ) 43l ey Jatiaal) lall 5 (S V) (e Llad Jite A3 43y slsey oy ) sy 52l
Logily shunay (S Y1 (g san s dainaal) slal) piallaall Jeléi cp Goofl) en o Cus
aen ) asb el AA) Ll S A c gl b dygieae By 8l ddlisal)
sy 12 Gladleall 23e) SV (G ga s 5 hairaall el Glelall cily sisall el
(sl Jalall Calina (5 ginua L ¢l A Gl hae 4 sina (358 qen ilSE (66 G5 4l
Lo sas Wl 83 (5215 S 5Y) (g s daisaal) el plalall (il (s siane s ) sl
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LSl oda Jeld yilis WS Hay Jalsall il il Jdas Jiay (14) Jsaalls
G Qlatll il 3 AU (5l sa 55 Y Caamy Bafindl) o5 paal (385 05U ) gaa) 2ae 8
A0 s} ALY e Ul ppanaly il Judatl

(14) Jsxd)
Ll Ty Jgrd) ol it Sl
S.V SS df MS F p-value
tTreatme” 7529.427 | 17 | 442.907 |108.008 | 9.86E-26
A 6310.446 | 1 | 6310.45 | 1538.87 | 3.88E-31
La 6310.446 |1 |6310.45 | 1538.87 | 3.88E-31
B 882.632 |2 |441.316 | 107.620 | 6.48E-16
Lb 882.585 |1 |882.585 |215.228 |9.22E-17
Qb 0.047 1 |0.047 0.011 | 0.9154
C 20.757 |2 |10.378 |2531 | 0.0937
Lc 3.835 1 [383 [0935 |0.3400
Qc 16.922 |1 |16.922 |4.127 |0.0496
AB 236.433 |2 |118.216 |28.828 | 3.36E-08
LaLb  |233.835 |1 |233.835 |57.023 |6.29E-09
LaQb | 2.598 1 |2598 |0634 |04313
AC 42266 |2 |21133 |5154 |0.0108
Lalc | 40.641 |1 |40641 |9.911 |0.0033
LaQc | 1.626 1 |1626 |0396 |0.5329
BC 24319 |4 |6.080 1.483 | 0.2278
LbLc 1.628 1 |1628 |0.397 0.5327
LbQc |15.355 |1 |15.355 |3.744 | 0.0609
QbLc | 0.022 1 |0.022 0.005 | 0.9424
QbQc | 7.315 1 | 7315 1.784 | 0.1901
ABC 12574 |4 |3.144 |0.767 0.5540
LaLbLc | 1.628 1 |1628 [0.397 0.5327
LaLbQc | 0.730 1 |0730 |0178 |0.6756
LaQbLc | 0.945 1 |0945 [0231 |0.6340
taQbQ 9.271 1 9271 |2261 |0.1414
Error 147.625 36 |4.101
Total 7677.052 | 53
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Glall i i (3 43300 ) shal) s (s a8 ) i) Alslaall o o

Yy=a+pX +e;,i=12,..,m,j=12,..,n—1 (9-3)

22 Ileldly 4y yadll & Adadal) A5DEN Jal gl il giual Baalaiall 3 gaadl Glaaata g
(10-3) Astaall 8 LS il giasal

Y = 28.15 + 15.29x; — 7x, — 0.97x% — 5.1x;X, + 2.13x;X3 (10 -3)

R? =097 , a = 1.45E — 25

X; ol silal) | a5l (3ol amie ) e ) | Jalall ) i x; 3)

Gl Jie bl Hodall aae Jame o Tan 48 Al S5y ) ads L sa g
Cul€ g Ay yadll 8 ALA ) AN Jal sal) IS el Baalaial) 3 gasd) Cilaneia  (ilall

) 440 b iy Jlais) of ¢l 0=1.45E-25

Aol 4,77 Al 3] Asgsaa A
H,:at Least one differ
Bt=(by, by, ...) <us | 0=1.45E-25 »

(10-3) Aanally ALiial) Ayl 4] il slaie) 5 axal) 447 i by N Loy Lo 52
st asey Alalal) Sl ) (e 97% O (im0 s RP=97% gl ] 5l Jalaa lld ey
8 (55 3all) Adalall Jal sall iy sianay Abalall el yuall ) 2 ged il il Jie & 2l

e
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CramS g¥) 90 bR g ALELN gdad) das (s A8l Julasi 21-6-3

sial se i 3y B st Guy = @+ bx + e Ghdl Bl i
laanial Y1l ssey Jidiall X a5 urialy Gl Gl g e 25
il (5 sl ey el 45 )l Jlasinly (OM,0.001M) s2ebaiall 3 g2l

y = 28.153 4+ 15.29x , R = 0.79, a = 1.59E — 74 (11-13)
(0.38) (0.5
Ho:b=0 axadl 407 % (i ) (0 =1.59E-74 Js¥) & sl e Uadll Jainl )i 3)
e sl Hyth 0 aliad) 250 Ll aaind g aoall 45 8 (i 5 dgle | Taa Q8 Jlaial) g
oo 79% O f R%=79% ] sl Jalase G el peny | (11-3) adbaall alaic]
S sy (s sen (B L) ) o Gilall il Jie 8 283 ) shal) sae Al il
ol 8 gl sl Y Gl 891 o ol Y1 s SIS
hidaall glall Bad g A0Sl Jodal) ase o d8Mal) Sl :2-6-3

2 Jiay Ay LY et Gy = a + bx + e Aball Al s o
slall o8 sy Jiaiall X a1 5il) piall s Gl s g e 405U 538l
<il<é (1000G,2000G,3000Giaexl!

y = 38.056 — 0.005x , R = 0.12, a=0.0121 (12 —3)

(0.78)  (1.35)

Ho:b=0 sl 4,00 3 i )l (p-value 9.0121) Js¥ & sill e sl Jlaial of G
s 51 Hyo O Alad) 2507 Jal) aaiai g paall Z30) 8 i adde | Taa JW8 Jlaial 5
o0 12% of ¢ RP=12% @m0 sl dalre G @lld aeyy | (12-3) Aalad) laic
Jairaall el (5 siisa b il ) 3 gad Gilall bl L3U ) sdadl aae bl il

(15) Jsd)
biraal) plall [ siesal il Jalad
Significance
df SS MS F F
Regression 1|882.59 | 882.59 | 6.7547 0.0121
Residual 52 | 6794.5 | 130.66
Total 53| 7677.1
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Jsanll LS 235l A8 i jlia) &3 adll 73 5al) 383 8 (i 2 ga g ade il
bl 4y sine dga g ade K5y A g A8l i LAY p-value=0.97«d <K 3 (16)
3e Gp AR Jldll 235 Aadle aeyy L 135 (Lack of fit) zasa) 3 48

(12-3) Aalaally Aliaiall Jninaall plall il ginss s 285U ) 532

(16) Jsaa
Liiaal) plall [Tl il podad) 33 G hadld) zd pai¥) A8 Ll Gl Julas
S.0V SS df MS F p
Reg 882.585 1 882.585 | 4.287 | 0.046
lacle of fit 0.047 1 0.047 0.000 | 0.988
pure error | 6794.420 33 205.892
Total 7677.052 53

Aol s dal) g LA gdad) die G ABDaY) JulaS :3-6-3

2o i Al y AaiaY) e Guy = @+ bx + e dbal Wl i
ally Sy sty Ji X el ) il s Gl il s o A3 530

S (0.1%,0.5%,0.9% a2 54k
y = 27.745 + 0.816x, R? =0.0005, a = 0.873 (14— 3)

(3.02)  (5.06)

(17) gt
el s Beall [l ghenal (bl Jlas
Significance
df SS MS F F
Regression | 1 3.835 3.835 |0.026 | 0.873
Residual 52 7673.217 | 147.56
Total 53 7677.052

ol sy p-value =0.75w8 o okl dalas Jsaa e (17) Jsaall @il oyl

2 Hob = 0 sl 407 8 (i ) (p-value = 0.87BJsY) g sl (e Uadll Jlaial

¥ R? = 0.0005z ] sl Jalra 4 S| anall 440 3 (b ¥ adde | S Jlaial

LS aall 73 51 380 Gaili ade sl ol ja) a3 Sy | A8l G5 judi 6 Lale aaing
185l i
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18 J gl

Ao g Bal) [l g g Jsdadl e G add) 73 gl A8 Al (b Julas

S.0V SS df MS F p-value
Reg 3.835 1 3.835 0.01653 | 0.89848
lacle of fit | 16.922 1 16.92186 | 0.072936 | 0.78879
pure error | 7656.295 33 232.0089
Total 7677.052 53

Lild AA (Lack of fit) 48a) Lali a5 s pde JUWIAY dygine 3gag ade el 3
cilall il Jaad 2830 0al dae e A8l S aaa] 3aaa il glue 3T ) Zliss

il ol L) 3kl i A 5 3 sl (sl
LA a9 17-3

D b LS5 (29-3) dapall
(19) Jsd)
SOsad) [l e [ Ml giiad 4B 3 gas
68% 90% 95%
A8 2 gan UP Lw UP Lw )= Lw
a;=0M 20.546 14,139 23.75 10.935 26.954 7.731

a,=0.001M 46.197 31.729 53.432 24.494 60.666 17.26
b,=1000M 47.193 19.057 61.261 4.989 75.33
b,=2000M 39.114 17.108 50.116 6.106 61.119
b;=3000M 32.231 14.213 41.24 5.204 50.249
C;=0.1% 38.514 16.347 49.597 5.264 60.681
C,=0.5% 41.617 16.272 54.289 3.6 66.961
C3=0.9% 40.286 15.228 54.655 3.234 67.511

O |O O |o|o |o
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1 a3

(1) dso>

(Lsaal) 2ae Jaa) 4 el clily

Treatment Block
1 2 3|2

t a1 b; ¢ 18.75|  20.75 20 59.5
t a, by ¢, 215| 2025| 20.75 62.5
ts a1 by Cs 19 19 16.5 54.5
ty a1 by Cy 18.5 16.5 18.5 53.5
ts ai b, ¢, 185| 18.75 175| 54.75
to a, b c; 18 14.75 17.5 50.25
tz a; bs ¢ 15| 14.75 17.5| 47.25
ts a1 bs ¢, 16.5 145| 12.75| 43.75
to a, bs 3 14 145| 13.75| 42.25
tio a, by ¢ 44.75 43| 44.75| 1325
ti a, by ¢, 49| 49.25 50.5| 148.75
t a; by C3 435| 46.75| 48.25| 1385
tis a, by ¢, 42| 371.75 33.5| 113.25
tia a; b, C; 36.25 37.5 40.5| 114.25
tis a, by Cs 43| 37.75| 39.25 120
ti a; b3 ¢y 31.25 28 285| 87.75
ti7 a, bs C; 34.5 32 30.5 97
ti a bs Cs 37.75 31| 3125 100

1520.25
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Abstract
1

;

Statistics is one of the most prominent sciencexpress the
relations between the variables in the wide apglads, through the
actual experiments that play a large role in bogdine cultural edifice
of humanity as a method of advanced scientific wettthat contribute
to the process of economic growth.

The aim of this thesis is to study the effect o factors (oxyin,
magnetized water) on root formation of mung beaml

The experiments were conducted in the Departmehbif@fSciences
- college of Science - University of Babylon foetperiod from
16/10/2017 to 2/11/2017 according to factorial igies3 x 3 x 2 and
replicates 3 times, each replica includes four grpental units
according to the completely random block design.

Oxyin was used with two concentrations of 0 (0.001Magnetized
water with three concentrations (1000G, 2000G, 8&)CGfhd Biozyme
with three concentrations (0.1%, 0.5%, 0.9%).

The analysis of variance was performed to deteritnaeffect of
each factor on the response, as well as the affebe factors'
interactions on the response

The results showed a significant effect of thedHeestors on the
response. At the same time, the two-factor intevadtad a significant
effect on the response, while the triangular irdioa had no significant
effect on the response.

Data were analyzed in order to calculate the effetbrthonormal
contrasts of each factor and the effects of theraation of these
orthonormal contrasts (variance analysis of orthaab contrasts)

The results showed that there was a significaetcefbr some of
these orthonormal contrasts (and interaction cfelggthonormal
contrasts), while the other (and their interactioadl no significant effect
on the response, as shown in the thesis layout.

Multivariate testing was also performed to detelenwhich averages
caused these significant differences using thetéstfor factor levels as
well as bilateral and trilateral interactions betwéevels of these factors.
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The results showed that there were significanedsifices between
the response averages for all levels of magnetizgdr and the first
level (1000G) gave the highest number of rootsr{@8s per plant).

The test showed significant differences betweendbponse
averages for the interaction of the oxygen and mtged levels. The
second level reaction of Oxyin (0.001M) with thesfilevel of
magnetized water gave the highest number of rdé@.$4 roots per
plant).

The test showed that there were significant diffees between the
response averages due to the reaction of OxyirttenBiozyme. The
reaction of the second level of Oxyin (0.001M) wiitie second level of
the Biozyme nutrient gave the highest number ofs¢40 roots per
plant).

The test also showed significant differences beitvibe response
averages due to the magnetized water and the Beay@raction. and
the first level reaction of magnetized water (1@@3ss) with the second
level of the Biozyme nutrient gave the highest mamnber (35 root per
plant).

The test showed significant differences due to ®xBiozyme
nutrient and magnetized water. Oxygen reactiorOIM), magnetized
water (1000g), and Biozyme feed (0.5%) gave thadsgnumber of
roots (49.6 root per plant).

The test showed no significant differences betwherthree blocks.

The study also included the estimation of the kirezpuation that
links the number of roots of the plant and the amttrmal contrasts
that’s belongs to the levels of the three factoveived in the
experiment. The linear relationship between thelmemof roots and the
levels of each factor was estimated separatelyttadegree of the
equation was determined by the test of the ladk.of
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