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Clabaa Cai s ¢ JalSI O in g A glaiia 3 gear GEON OS5 sl Ael ) (e Las
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LS Gl die (g padll e pall alall 5N =W,
sl Alie (oY) Al 340 e = Ty

el Aulie Ll Al 381 (103 = T,

Relative (las . ldila (Js . ad) dilal) cldll audl) salll Jaea -7-2-1-2-3
Growth Rate.
-:(Hunt, 1978) laladll (385 Ao adlua &3
B Loge w2 — Loge wi
T=2—"Th1

RGR

- o) &

34



Jaadl (33 ka9 ol gl AN Juadl)

Y el die (5 pumall ¢ jall Giladl 550 agdall iy jle sl (In) 52 =Loge wy
L;\\_\l\ Ol 2ie L“;J...'aij\ ¢ yall Caladl oy, L;ual:l\ é)\.ﬁ;}ﬂ\ (|n)}A = Loge w,
ol Alie 191 Bl 1 3= T,
sl Alie Ll daal) 38T ey = T,

dLi)asd) Alad)-2-2-3
s158) (B (%) popeniiall ¢ aguallSll ¢ aganaligal) ¢ shudl) ¢ Cpag Al S 5-1-2-2-3
e

A kil s galall clally las cilue ) S IS (e Lladl G330 (3155915 ¢ ) saal) cdal]
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JS Aalall )kl i o3lel 5 5Shall jualiall 5 35 (1960 « (13305 Agiza)ii sk
= S paic
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Iraq Distiller BOSCISEN 6
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- (4) sl (B And) ahasSl ol sall 5 Jilladll pladin o

Ay ) Al Al A dasiional) Anilaassl) 3) gall g Jallaall (4) Jgia

Ll 5 dniiaall A< 500 Toa ol sl g 2uileasS) af gal) &
Company and Origin Chemicals and Biological Materials
Geneaid-Taiwarg 100-2000 bp DNA Laddey 1
Generated Taiwalp Genomic DNA mini kit (plant 2
J.T.Baker-UK Absolute Ethano|| 3
Bioneer-Koreg AccuPowe§ PCR PreMix|| 4
Biobasic-Canad# Agarose] 5
Bioneer-Koreq DEPC-distilled Watel 6
Geneaid- Taiwar| Loading Dye 6X DNA| 7
Biobasic-Canad Ethidium Bromide Dyqd| 8
Iraq Nitrogen Liquid 9
Bioneer-Koreq Primers| 10
Biobasic-Canad TBE Solution 10X|| 11

‘DNA sl paslall padiiul -3-3-3

Gasaliy (padlAiun) sae ae i & il A5kl 385 e DNA ool padall paliial
polial b A el il gisnall 3asll 028

DNA gedaiu) sae cligta (5) o

Name GP100
GP1 Buffer 50 ml
GPX1 Buffer 50 ml
GP2 Buffer 15 ml
GP3 Buffer (Add 30 ml
Isopropanol) (60ml)
W1 Buffer 45 ml
Wash Buffer (Add Ethanol 25 ml
(200ml)
Elution Buffer 30 ml
RNAase(10mfnl) 550l
Filter Column 100 pcs
GD Column 100 pcs
2ml collection tube 200 pcs

38



Jard) 33 ka9 ol gall Gl Jaadl

F Jeall 45y )l

O (o8 Rl ) 38 sl 8,30 A S (a5 58 IS B 315 5F a1
JUSTIYAUIE LI T FEFNOR BN PRERE SETE U SO E RS TR S

A ] 55 S e 2 b gl A paiag g S (3 gaanall (e a2le200A)- 2

, @OSal 2Lkl il ) RNAase sils Sile 5 5 GPy s S 400 il -3
. 4ads 5sad (Vortex) Ul sl z 5l Slea (A Caa g

dﬁbdwdﬂc)\@éﬁbdﬁEM06653J\)}Z\AJLL¢5)S‘)A\ JJH\&_\.\JL\\«LL\.AA
2785kl & JasiwdElution Buffer guasy 4w <l 5 ¢ Sl pleall

Ol z 5l Sl (A a5 5 A 5l JSIBUffer GPce i s Sile 100 -esal-5
. e 3 Bal Gjﬂ\ = i) Cira g -6

e @l & il 2 aaa Collection tubegssll 4581 A Filter columnass -7
. Filter columncs!) s S sall 2kl 4450l (e (aliiosdl
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dpoa ) Calial (38 3 324 438 /550 130008 de pudl L3S e s )3l 3y 2k 25
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Cdseadl A ) S 5e ) (0AL) Elution Buffercs sids Stk 100 <iwal 27
. 2sall 4y 5l e Elution Bufferg=ia (S @ilds 5-3 Lils & 53y 28

A30 524l 055213004 ey L3S ya 35k 5 -29

39SV a3 B A gSh Jaa ) -4-3-3

568 TBE (s« il 50 A H508Y) (e a2 0.5 A8laaly b Sl Jis 5l 238 juas -]
Syl da o ) asud & e Gwilady s csdléMicrowave oven D Jlexinls (A1 X
(o]
% 5550

el Qlall Jals aiune IS5 (38 3 aJled) S g Jadiall a5 5 dmall A Aiggs 2
claly Aad yig clelddl) & gan

L 1X 558 TBE Jslas 1 odlel) i i 5 Ladiall g -3

e IS0 iy Sa(7:3) dois DNA e aeloddiglenl iksa cin 3o -4

Lol s b i Clles 5

Ll 58 50 Al sl Cun 2ay AL Sl B )8l e Jondi -6

A8875 3a4) b oSl Jaa il ¢l el -7
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435lii g DNA ) paslall 38 5 i - 5-3-3

10 ) shis sla g e QOQELAL aule J geasll a3 (GAIDNA (5554 (adlall casd

UV Ole Ll B8l Al Al [aliaial jlaie 3¢l 585 | DNA (o i S

260 sl Jshll ve dpgall A Ldal Jeiw @A) Spectrophotometer
L Y Ol Gkt 55 e 51280

(s dalg llad i 5ili260 2 54 Jsb 2o dualaia¥) jlila = (Jafpl £ 5 S5ke) DNA ) S 5
50 x cidddl) Jale x dddsall Alall

Sia il 280 294 Jsb i dpualiaial) / e sili260 (94 Jsh e dualaiad) = § glal)
Odso8b 45 saa s DNA - (Dl 356 e dlall &l i all (san) o 3 il 4o
: PCR A Jeadasiall 3 jalall Jolds cf ghd -6-3-3

Al ol oda 8 dlaatisall QUL &1 53 (B) J g O

4l b Aeiad) cliald) (6) Jo

Primer Name 5’-3" Primer Sequence
OPA-09 5-GGGTAACGCC -3
OPA-11 5-CAATCGCCGT -3
OPA-13 5-CAGCACCCAC -3
OPC-12 5-TGTCATCCCC -3
OPD-20 5-TGTCATCCCC -3
OPN-16 5-CAAGGTGGGT -3
rdenll 43y )a

A4 e 3¢l AccuPower PCR PreMigall we 48 jall 45, )l Cilexinl-]
.Bioneer

- Jariusall ESIG alal) Jelall 4503 JI25mM S st (MQCly) i s Sile 1,5480a)-2
cderdiuad) gald) (e i 5 Sole?2 ddlal -3
ki) slall e il g Sule8 ddlial 4

Caag Al SULLY) (S5 s 5 S palall DNA (e sl s Sk 5 4pas alial 4325
éy\(7) djdﬂ\é@aﬁ“}‘h}uY\@&JP}d\ saldll @MJJS&LAZOM\C_\@
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Jard) 33 ka9 ol gall Sl Juadl)

Jeeial) 5 yal) ol cliga (7) Jssa

salal) 35 4250V A paall
sas) 4l
PCR premix 1x Sl
Deionized Water - 8ul
Primer p mol/ul 10 2ul
Total DNA 150-200 5ul
Jeldill A<l aaal) 20ul

,Adlaall o) gall Guilad cpad (piads Bae & YT g lua = 5 -6
F SV mali il 363 o(Thermo cycley sl oall 8 el Jlea (& Clisall a3 -7

Thermo cycler ) al) gl ) i ghi

Step| Temperatur% Time || No. of cycle§|

DenaturationPre 95°C 3 min 1
Denaturation 94°C 1 min 40
Annealing 41°C 1 min
Extension 72°C 1 min
Final Extension 72°C 7 min 1

Sdaaall & Glial) Gaaa g Jelal] oleiil g
Sy a3 A PCR g5 s 5-7-3-3
4-3-2-35 58 Al o) 5 LWEPCREL dia il j5 )8 Bla juas -]

o Al 23l 591 5 _iall  ADNA Marker-100-2000 plaesall Jiall a5 -2
Lo aladdl Judecll Caus (5 )Y Gl Ciles

A 70 Al 5 R pe ) 5 S 53
o) Al ddla ) eld ) 5 drpall Jeaii badie (5) Camigdela s e 3 das il oLl -4

3032 alle (Sa (A 0 038V dse g 0 draa o (5 5im (as A piags Dldl @8)-5

48]

& 55 (o el Jlaxinly oy ey ULV Amsdil) (358 2021 Slen Jlonindy a3lgl) and
.Polaroid Black — White Film Type 667

42



Jard) 33 ka9 ol gall Gl Jaadl

: Statistical analysisbasyl Jlaill -4-3
Completely J—l&l) ) sSall araaill (s dlile 4 238 aa¥l 4y il
B8 JB) and Caaie ) g pudall alaaiuly Wilias) cllnll Jalss 25 s Randomized Design
(5 smay 5 SOlaall e sie G 43 )Gl (Least Significant Differenge.S.D s sixs
. (1997 05,315 Stee) wlaidl) as 8 (0.05) Allaia)

Cruad s Jghaa ) wdlell L cpeds ) gl Jy sad (panal Ay jadl Al all il Jalas Ll
) a8l s dajall asa s (A e 1 8,0 dan JUA (e caclizill dlae (e da3lill o sl
el Jalall e 35 laally Caeliatl) 30 630 Ay jall alaaly) a8 a3y ¢ Aaa dga g pac

Ldlay) gah e dlb 5 e Genetic distancgd! s aadl z1 jadul s il Jalas &5
Rohlf) (Version 1.8, Applied Biostatistics progragal » (e SV cdall )
(1993
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G50 cadael o8 cplg ) S s laal) dandly ¢ sl dadl s S0 S ¢ sl
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310 6.35 &b 3l aaad Jare J81 ol 5l Jalay

12.56 &l sl aaal Jane el 06 100 4lés das 5018 S5l S il el WS
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L
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Adlis das 94505 Gl sl Ui s Jalxl) Aldae Cibae ) gps 8 ¢ Fan 1164 &b 3
3 7.33 1y Jaxe 8
o3 Jaxa 8 Lgina T jise LAV s (ISE AN ol sall 028 oy Jalaill duailly L
Alia dasn 7 51| axde 100 Gl s (6 sise die 5018 ()l aS il ac) g ¢ daiall

Balars sl il el g ¢ e 13,60 il ) aaal dad o) 95 100
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Clail( 3am) 3l ana B Lgdlaa g A8ad) dacd) g ¢ ol gl 5SS g ¢ Al S AN 8l 1(8) Jea

Lag ) 55 all o) hual) 5,4

X Al s (% ) iutinl) Zand)
ol 5 CECEN RPN
100 50 1-)33 . aale
8.32 9.43 7.20 0
9.55 10.40 8.70 50 el
10.68 11.60 9.77 100
9.87 10.70 9.03 150
10.68 11.77 9.60 0
11.35 12.37 10.33 50 5018
12.55 13.60 11.50 100
11.60 12.50 10.70 150
6.35 7.50 5.20 0
7.32 8.53 6.10 50 3318
8.57 9.73 7.40 100
7.52 8.70 6.33 150
0.12 0.16 LSD(0.05)
10.57 8.49 Alial) Al s Jasa
58l Jans
Sl s sl 0.05 LSDyo.05)
9.60 10.53 8.68 s
11.55 12.56 10.53 5018 Xy slh S 5l
Alial) Zand
7.44 8.62 6.26 32l
0.06 0.08 LSD(0.05)
OS5 Ll Jane
O gl
8.45 9.57 7.33 0
9.14 10.43 838 50 x ¢l gl 58
Alial) Zand
10.60 11.64 9.56 100
9.66 10.63 8.69 150
0.07 0.09 LSD(0.05)
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paa o LA g ABal) daad) 5 ¢l gl 35 9 ¢ Al sl Ll 1(9 )ds
Ak 2 5 g all gl jhual 53 il () sl

X A s (% ) i)l 2
ol >S5 RAPSUISTE-R B PP e
100 50 (" aale)
7.20 8.30 6.10 0
8.98 9.83 8.13 50 Nl
10.60 11.07 10.13 100
9.65 10.13 9.17 150
9.13 10.03 8.23 0
10.83 12.03 9.63 50 S
12.97 13.87 12.07 100
11.50 12.50 10.50 150
5.27 6.03 4.50 0
3
7.10 8.03 6.16 50 :
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7.60 9.03 6.17 150
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0.11 0.15 LSD0.05)
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Salay ol (215 3oy sl Sl el Lo ¢ %o 12.97 &l 3 538 aaal Jasa
35,27 &l sdall aaal Jaxe J81 0l 5l

12,11 &b 3l aasd Jaxe el 0 100 dulis A 5018 Sosll S il ael LS
6.49 &b diiall o3gd Jare J8l % 50 dglis drsy 3olaiy Syl il e Laiy ¢ 3au
3
e

aaal Jane o106 100 dilis Gaws s a1 | aile 100 Gl sl 58 i Aldlaall Culac | il
Alia G 946505 ol sl 51 s\ Jalail) Aleas cilael (pa 8¢ 30 11.84 &y sl
30 6.28 & Jaxa 8

oda Jara A L sina 1jise JAY) s OIS DA Jal g2l oda G Jalaill Zuailly Wl

Alia dan o 51 il 100 Crls e 6 sie vie 5018 sl S il ae) 385 ¢ ddiall

O 3l sl S5 ae) gaa 3¢ %0 13.87 @il sl aaaldad o104 100
30 4,50 4 diuall o3gd dpnily e JB) 0 50 Aalia dns ie il 5 5y i Y

() 2 gk -2-1-4
A ) B g ad) -

la 5l & a4y sine SN 3 9a 5 ) (10) Jsaadl A A gall il iy

s 77.29 &l 53 Ikl Jara Sle) 5018 (S0 a5l el 3 ¢ il sk Jare

C o 57,17 b sl dphal dame J8) Bolasiy (S5 S il ae ) 3 gl S

Jumd¥) S cplg 1 5l aale 100 585 (b (10) Jsaall 8 daia gall il )Ll LS
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Jsb b LA g Atial) dacd) 5 ¢ Gl gl S5 g ¢ (sl quSAl B 1 (10) Jee
L ) g pll 1 jiual) 341 il () L)

X sl S il (% ) &diall Zandl
ol S ods ol S sl syl
100 50 (U0 i)
62.83 64.67 61.00 0
66.50 69.00 64.00 50 Nt
70.83 73.67 68.00 100
68.00 70.67 65.33 150
73.00 75.00 71.00 0
77.17 79.33 75.00 50 —
81.00 83.00 79.00 100
78.00 79.67 76.33 150
52.83 55.33 50.33 0
LXK ®
56.67 59.33 54.00 50
61.00 63.67 58.33 100
58.17 60.67 55.67 150
0.91 1.28 LSD0.05)
69.50 64.83 Alaal) dasall A5 Jana
3 Jaxa
o
) LSD
é‘))“ S 0.37 (0.05)
67.04 69.50 64.58 BIgw
XL,SS\)}” u;xS)ﬂ\
77.29 79.25 75.33 5018 g
57.17 59.75 54.58 EXS
0.45 0.64 LSD0.05)
DS il Jans
o sl
62.89 65.00 60.78 0
X o5l 58 5
66.78 69.22 64.33 50 i A
70.94 73.44 68.44 100
68.06 70.33 65.78 150
0.52 0.74 LSD{0.05)
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Leis ¢ aus 79.25 & Ldall Jolal Jane et 06 100 dlis dawy 5018 Sl ca il
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Js—hl Jana et 06 100 dlis day ¥ 1, aile 100 Cal sl 5 5 Alalaall idac|
Gl Jalas W ) Allaadl G Jalail) Aldlae cilae) s b ¢ oam 7344 & sl
o 60.78 by Jame 8l dlia e %50 5

sda Jare 8 Ligina |50 AV s LS8 AN ol gall oda G Jalall dually W

Alia das ¥ aale 100 Odlsn 55t ie 5018 (sl Sl el 3 ¢ ddall

O 3y A0 S il ael cpa 8¢ 2 83,00 &l L3l J el 4ed e ) 96 100
. px 50,33 aly ddiall o3gd dually dad B 95 50 dulis drns die cpl g by 3

s doly Al B gl o
39l il ae dddie gl Ay A1) 3 pall () (11) Jsaa (S A sall i) (e gy

Calia¥) (o 4y sine BN 25a g (A sandl Gl A s sal) iliall < )LS1 Caa Tpx )
&b D3l Jshal Jare o) 5018 (S sl S il ael 3 ¢ aall sk Jana 8 la il 8
54.45 &b JAall Jshal Jaxe J8) 3alazy )l a5l e ) odll gl b ¢ as 73,49
-

Juz¥) S cdg 51 | axle 100 3855 ol (11) Jisaadl 8 dana sall gliall < jLal LS
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o LA g Adial) daad) g ¢ cplgoall 385 g ¢ Al S Al G (11 )
T A1) 5 g a o1 haal) 5300 il ((a) Lkl Jsh

X o s (% ) kil o
ol S 5 ool S 5 sl syl
100 50 (A aale)
58.75 60.30 57.20 0
61.82 63.03 60.60 50 S
66.45 67.60 65.30 100
63.17 64.03 62.30 150
69.53 71.03 63.03 0
73.17 74.30 72.03 50 5018
77.32 78.60 76.03 100
73.95 75.30 72.60 150
50.53 52.03 49.03 0
395
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57.82 60.03 55.60 100
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G Jaes
Ol ) 58 3
1.28 1.35 1.21 0
1.32 1.37 1.27 50 xij‘i’j)’
1.36 1.41 131 100
1.32 1.37 1.28 150
0.03 0.02 LSDyo.05)
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SUMMARY

This study was conducted in a private fialdAlbargah district
(30Kms) northern east of Karbala city during spremgd fall of 2012
growing season using plastic pots . The goal waesasthe effect of
water stress , foliar application of proline anceithinteractions on
characteristics morphological, physiological antritianal status of three
genotypes of maize namely : Serour , 5018 , andh@&adr3.The
characteristics included root's volume, root's tengoot's diameter,
root's dry weight, plant height, leaves numberf laeea, shoot dry
weight, root/shoot ratio, absolute and relativenglorates and content of
chlorophyll and proline in the leaves. The nutnab status included, the
concentration, the contents and the rates of atisorand transport of
N,P,K,Ca and Mg .In addition to the molecular stwdyich included the
technique of Random Amplified Polymorphic DNA (RAPDNA .

A Factional experiment within Completely fiamized Design
(C.R.D.) was adopted i.e. three genotypes of maazeely: Serour , 5018
, and Baghdad-3, proline (0, 50,100 and 150) mg .and two levels of
field capacity (50 and 100) % with three replicatesa total of 72
experimental units .Means were compared using ¢aest | significant
difference (LSD) at 0.05 probability level. Resuttsuld be summarized

as follow:

1- Genotypes significantly differed in the studiedtgraThe cultivar 5018
gave the highest values of root's volume, rootigtle root's diameter,
root's dry weight, plant height, and root/shodiordor spring and fall
cultivations .The same cultivar gave higher valoe®% , Ca% , Mg%

in roots and the content of N , P,K,Ca and Mg iotso, rates of

A



absorption and transport of N,P and Ca in spring fall cultivations
.Leaves P% , Ca% and Mg % , leaves Mg content asdrption and
transport of Mg in fall cultivation . On the othleand , Serour cultivar
give higher values of leaves number, leaf areaotshiry weight,
absolute and relative growth rates , content obraghyll and N% in
root in spring and fall cultivation . P% in leaves fall cultivation ,
leaves K% in both cultivation ,content of N , P ,alid Ca of shoot in
both cultivations , shoot's Mg content of shodfaih cultivation , content
of N, P, Kand Ca of shoot in both cultivatiordaWg content of shoot
in fall cultivations . Baghdad-3 cultivar give hghvalues of proline
content , Mg% in roots in both cultivations , shoMg% in fall
cultivations , absorption and transport rates ofnKfall cultivation |,
transport rate of Ca in spring and fall cultivasoand absorption and

transport rates of Mg in fall cultivation .

2- Apart from Ca% of root in spring and fall cultivai, the proline
markedly influenced all the rest traits where 1a.rh™* proline gave
the highest values compared to control treatmeat Qi proline) that
gave the lowest values. The proline at 50 and 1850 It gave

intermediate values for all studied traits.

3- Apart from some cases , 100% field capacitytineat gave higher
values of most studied parameters . The field aapaf 50% gave
higher values of N% and K% in roots and leavéee ,content of N and
K of roots and shoots and rates of absorption eartsport rates of K in
spring and fall cultivations . On the other harttiere was no effect of
field capacity on Ca% of roots and shoots in gpand fall cultivation

and Mg% of roots in spring cultivations .



4- Bi and Tri interactions effect was profound onosi studied

characteristics.

5- Through molecular study that including isolatmnDNA in leaves of
maize , a quantity of DNA ranging between 150-8860-gram {ul with
1.8-1.9 purity was obtained . The differentiation(RAPD) DNA was
analyzed in order to prepare the finger print ofizmagenotypes . Six
primers were testeddPA-09 , OPA-11 , OPA-13 , OPC-12 , OPD-20 and
OPN-16) . The primers revealed different multiplicatiorogucts between
genotypes .The least value of genetic distanceOwHK03 between 5018
and Baghdad-3genotypes , while the highest valugeoktic distance
was 0.7932 between Serour and 5018 genotypes dbatgsis revealed
that these genotypes are divided into two mairuggonamely : group
included 5018 and Baghdad-3 genotypes , and grocdipded Serour
genotype only .
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