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Abstract

This study was conducted in a private field at Albargah district (30Kms) northern east of
Karbala city during spring and fall of 2012 growing season using plastic pot experiment. This
study aimed to assess the effect of water stress , foliar application of proline and their interaction
on shoot characteristics, of three cultivars of maize .The characteristics included plant height,
leaves number, flag leaf area and shoot dry weight. A Factional experiment within Completely
Randomized Design (C.R.D.) was adopted i.e. three cultivars of maize namely: Serour , 5018 ,
and Baghdad-3, proline (0, 50,100 and 150) mg . L™ and two levels of field capacity (50 and
100) % with three replicates in a total of 72 experimental units .Means were compared using the
least significant difference (L.S.D) at 0.05 probability level. Results could be summarized as
follow:Cultivars significantly differed in the studied traits .The cultivar Serour gave the highest
values of plant height, leaves number, flag leaf area, shoot dry weight for spring and fall
cultivations . Apart from some cases , 100% field capacity treatment gave higher values of most
studied parameters.The interaction have a significant effect on all studied parameter.

danial)
55 cle Ll Qi (Poaceae) Alsill Allall sxilall Jualad) aal asf (Zea mays L.) ) sall 5,300 il as,
O5Ss Qo 138 5 cJoaill 5 dail) (o 435S0 48 5l 5 dall (g gz AT 151 Ll gl (e Jand Claadls o daniio A0 (s
3 (asiall) il 5,5 Bl sY) ) e AT G (B8 _SAal 8l 2 5A eV e Gl Aled A5 mhasas Jash
b delicall Lo o sl s syl dsd 8 Jad 3 Ll dagal) @ giall Jualase aal ¢l jiall 3501 J pana Jia
Y1 B pal (i3 Al g Sl AaDla cye p s ¢ 2l 5 e 5y sl Aalual) Cam e 351 5 el e A8 A yally
¢ g5 el birall s celall Lgia g danlu) dalsall 85 ane A Gl 3 ey s dalisall 30 5 dumddin J) 35 Y adalil
(1) Leilllad 5 Aalal) AN gail gy 5 puall slall e Apan] J8 Y A(NLP.K) LasusY
At 451 ele & s deany 5315 (2) dusendl e &l Clalga¥) gl 55l aal e anl 5 e Sl alea¥) Ll
s droughtiliall gl @lid g ¢ 5 saall 3y yha e slall (aliaial i) 3 )l oo elall 38 (§ 6y Lavie 5 jUaeY) Lo i 41
sa3n0 AShe S5y 58 Ay jladl) 3hliall b i) gai 8 555 A At llabiotic 4baY) e Jalsall aal asl Jiey
I alaall (a5 Cun Ailal) 4ndi s Adlall 3haliall i Lo pead Tega o)) ilud s llall slad] A4S 8 £ LY 5 saill

229



2015/ (A [ (& ) aaxd) J.usull.d\ Alaall — dsalad) ¢3S dzala Adaa

salll ik ) Galdald) S;J}sa_\:\at_\h.\ﬂw\ Glleal) IR & (uSatiy ddle 3 guay dpzplall A00ll 8 Gl s
i) Gl il g g cn @lldg Gl sleaY) Gkt Wl il cilall s o JAU s IS 5 (5 il
LJ.\SSGJ\}L‘)\A\mr_uas.uu\éul.uu‘\Am}d}hl\eh.us.‘\ﬂmmuj\u})ﬂ\dh ALl gal Jo st (5 3
dea¥) d=& Hormone Imbalance (s sesell o)) sille JAaY) dass s LAY aas Jlay 13 5 s 51a0) gLl ddee
(3) Lo Y gl saill il jiae Tl g oliy 8 Ja s sl saill Ul gaa ol g oLy 30l ) Jadiiy Ll
Logall ¥l (alea¥) 2al Jiay (CsHgNO,)proline acid el sl s o) (Al <l pall e apaall il 6l
Cus Aadi yo 45l (el Ao gana o o3l sia) sa 5 AV Aie¥) Galeaal¥) 4 e Gadall 138 i L aal ol bl b
de Lgale JS5 pantys ¢ (4) ool lae (AN Ba) Galaa) maes (3 A e g 55 (555 e sanall 0da ¢
O (T) S (63 5) oA A (mleal Luld Sl slgaV) Leia g Ll chlalga¥) (e sl il i o
3 5550503 o Sl dlgal) Cag ol caad cilall Al Al e Blaadl Jal e Gege A0 T iy (5350 55Y1 Jpaaill
o3 oSyl Ay ol gl Lgtaca (pas G)seysh Alladl) (Al W) sl ciliy sall e dae &SI 55 Y1 eda (panai
SV el daty agn s AAl (o550 5Y) dgall (mlesi) iy Ll alga¥) Cag ks (ol ) (s Jia) il
gl g bl 4l o aty o3 L) slgay) il o i) M Lealanl e Jalaad) b aelay Lee 4080 Jab
5o LS Al dlea ) Leia g Al lalga DU clill Jaad 34 5 5 <l daal & Ol ks pans Al sae bl
It b ol gl (mdlay sl i 8l A8 e sa Al jall o3 Caaa ), 6l auall 5,30 s e (8)Awd 2 & Jlall
el sl 33 il ) alga DU Al <l )
Jand) (5l jha g 3) gall
JUA Aaiall o3 S e (8 Jled 2S(30) (s e A A dhaia 3 panal D e Al o3 Al
Lgd Qi) jheall 33 (e Calical AN de) ) o3 Cun ¢ 2012/7/227 1 b A 2012/4/1 dul duas )l (i g yal
Alaasll 5 Al il Lgiliia (my daail Qs Ll jal s an (30-0)GBarss il e Gl 380 2y ¢ Aol )30 4 i)
S £ S Aiaal Lpsasill &y gha il 5 (5 yraall s aliall 5l pal) Cila ol 4y el c¥and) (2 saall)ma 55 (10522
G Shany) meail) OS54 55 (pS10) Lede IS dan 4K Gaal Jlaaiuls 4 jail) @dis 22012 plal 2 2l 5 5
Gl Cuay Gl S SO (2x4x3) Akle 4 aCompletely Randomaized Designiadiaill sl sl
- 306l el ol
(32122350184 y 5 s ) yieall 530 (e Cilial 43306 -
1w la(0650¢ 1006 150) cad sl panla e 1S53 Ay 512
- %(100:50) Oislis (inass 55013
Diammonium phosphates ssi se¥) 35 ciliu sil) sbawsy 53 Aol )5 dalee J pana) b DJP}A\ Lyl dpanss 2
PRS- 10 = sbas Jawal m)ua;hdb}m\)ﬂ\@umm 4 il Alaal) Amal) yoads o5, (9) “Uanal, 4t 1daa
i LS (i Ble | e go Aol 48 520) 5 Lol g LS s ) A 5 g5 ) ¢ Aali 5 ) sy s Ll 58 Cadia 8
LB Qs 35k e iall slall (e 3k JAT J i s S s panal IS e (Sl sl g g clldg oLl
((10) VS Glaal) 48 o cilS 5 (AT 550 i 5 2 paradM]
ladl 4 1l 05— bl Al 0= 2 sakall el (5
100X Sladl 4 530 o35 / 2 s8dall elall () 35 =43 5l / 23S 10 (8 252 sall oLall 4 gial) Al
2422 = ddaal) dadl CuilS Cua
3usJJa\a\_m)aj\b,)d\jaua_u)\a})ds),;.\l\‘«.cb)wu;(wﬁbw)ﬂ)uuj)u«:b)l\a\_\hsu.u
Ao il Slas sl gl fay cpanal JS 8 aa) g il ) clilall cad a5 @l jalll & g 3 Jlas) g el Ly 8 6
Je s ), S (e dae) )l ldaall Aalia A Ao gl Alaad) dadl (e ( 950 5%100) Ao sl i lleall Crus
& Al sl Gasla aale (1505100550) o lds ol ada 5815 juasd & dbaall ke s
o (Lesd5) S5 n Basa 5 pmadl S Gy SSUI mlaall b ol sl Gimalas (il o5 skaia ele Ja(1000)
@A el g phaiall elally 3 jlanad) i lalre i )5 ¢ JalSI IOV a5 A slaatia 3 ) sy QLM OS5 sl el )
Gl Ll 55 5al) ladbias 5 JalSl) gail) A je ) ) jaaall 531 il Jsas s A slladl) Adiad) Zaudl s
Alia) dad) Aad e %1005 50)cs A Dllas o 135 2012/11/20 s Gk 30 35525 2012/7/20

230



2015 / (ale / (SGD aamd) - e Gl alaal) — dgalad) ¢3S daaly Ay
s A g yaal) ciliuall
() bl &mJ\ Jaza-1
(11) ol gl Al s 84, S 45 310 6, il A s lill S22 8 (o 7 2 el oy iy il i i o

Tl @Y s Jara
AlalaalS ol S DA Jarall 21 Al o5 lades s a8 559100 Ala pe 8 il JSI GBI, 5Y) e o

"ot (30 — 0) s Aol all A i Al il 5 Alaasll liiall mns (1) Js2ad)

sl 3as ) daal)
Ao il QY gaida
656 Vs at ey
60 TS ot b
284 axS ot e
A e dile 4 il A

1.02 | o iars oo EC
7.2 pH
8.0 FaxS a2 i gandl 5Ll
120 D aS il Oalall cpa gyl
18.5 asS axle Saladl ) sl
232 xS axle S 4 il
33 % o sandlSl) il 5 H\S

48 S0 Aaala — el 3 A0S b i) st @l jite b sl caas

231




2015 / (ale / (SGD aamd) - e Gl alaal) — dgalad) ¢3S daaly Ay

gl )l 5 s pall 5 alaall 5 ) jall Sla jal &y Hell) ¥ anall (2) Jsaal)
#2012 alal dy il 5 5 UDA dussial) 34 S Aipaal Ayl

D] [SIBNIEESY [SIBNIEESY
(Yo)dzsmah (0p) s Sual (0p) salin i)
38 19.1 333
e
31 24.7 38.1 -
XM
25 28.4 43.2 .
S
21 31.0 46.0 .
BT
27 29.2 44.4 _
]
34 253 11 )
st
43 214 34.6 ..
¥ Cpd

Aoz — 1 aa g & all o) 63U Adlall Rgll (e 83 gala LiLLII*

(o) aladl 48 5 dabuwe Jana-3
VS a5 (12)kesl ) Aaleal) o @13 gy 3504100 Al pa 8 aladl 48 ) 5 dalise Capsn
() A8l G e x (ae)AB 5 gl J 50,75 =(Cpaan) Ay Aalisal
(pS) g raddl £ ganall Giladl 5 8l Jarayg
g5 osbun O dsar il G55 s ¢ oosl i ias % 72 Aasm oven  SloeSl ol 8 il (ol
g radll g sanall Galall 35l Jaea ) jaiul &5 sy Sartorius

sgildl)
Ol el dall B4 il gl gA LAl g Autial) dawdly clgall S8y calall il -1
Al A L N

B8 3 Ay Al 5 A I i 5 pally bl g ) ddia b laal) G Ay sine (3508 255 (453) OY sl Oy
O b il e Ak jall g Am sl 101.885108.46 &l ddall o3¢l Jana el alllely 5018 —hia
cot il e Aad Al 5 A 1) i g jall an78.75 583,25 aby ol lé Y Jana J8) 3alasy Ciia ac|

OAY) S e gl Gmalal il ke 10055 G5 3 ddall o2a 8 Lsina 10 cal g5l (IS Sl
%9.65 % 23.0 5 ¢ Aunn N 55 =l a5 1e9%6.05%10.3 5 %22.0 ke 5ol Gy | aale 150550 50
all 8 Aliad) daad) o gineal (g sina il 2 gn s ol pandl a8 el Ll LS Ak Al 55 el i il e 047,55
L N 05 2l 9 6.35%9.4 W ke 3l ) Sy %50 AY) (5 simall e dulia A 96100 (5 5ie (358 Cu o3le]
Al e das Al

Al sl ¢ gl 3 i g Ciiall (e JS G AN AN ) (453) Clsaall 8 el il Cania

alidl 5018 aiiall Jac I3l clagf ddall a2 & la i3 34y iee 5 58 cidae ) 08 ol g 5l € 555 Aglial) dad) 5 Aglaal)
axle 100

232



2015 / (ale / (SGD aamd) - e Gl alaal) — dgalad) ¢3S daaly Ay

Byadl ol jhuall 34 Ll (aw) ) gl B LEDA)N g Adial) Aad) 5 ol gl 38 5 g ibaal) 5 1 (3) Jsas

A )l
DS i Canal) (% ) i) axnd
i s 35 5 il
100 50 R PEAR
92.50 95.00 90.00 0
103.67 108.33 99.00 50 s
113.83 118.00 109.67 100
107.83 112.00 103.67 150
98.17 101,33 95.00 0
107.00 113.00 101.00 50 5018
117.83 124.00 111.67 100
110.83 116.67 105.00 150
74.00 77.00 71.00 0
32.00 86.33 7767 50 3aly
91.17 96.00 8633 100
85.83 90.00 ’1.67 150
1.33 1.88 LSDoos)
. 103.14 9431 T ol 25 o
S g 0.54 LSDoos)
10446 10833 100.58 ETg
108.46 113.75 103.17 5018 “““L::“*“”
83.25 87.33 79.17 395k
0.66 0.94 LSDoos)
S ol Jama
Olaod
88.22 o111 85.33 0
97.56 102.56 92.56 50 iﬁﬂ:ji
107.61 112.67 102.56 100
101.50 106.22 96.78 150
0.77 1.08 LSDioos)

233



2015 / (ale / (SGD aamd) - e Gl alaal) — dgalad) ¢3S daaly Ay

Sjﬂ;\M\stcﬁlgﬂ(eu)&L.sﬂ\&mﬁ@%ﬁﬂ%‘ﬁ\;%ﬁﬂ\w\Jgﬁjﬂ\jgsﬂjd:ud\ﬁiﬁ :(4) Js>

Ly A
S Xl (% ) i) o T
Clg ) Ol gl S s
100 50 1l pale
98.00 91.00 37.00 0
99.00 101.00 97.00 50 ol
108.50 111.00 106.00 100
100.67 104.00 97.33 150
92.50 95.00 90.00 0
101.50 104.00 99.00 50 2015
110.00 113.00 107.00 100
103.50 104.00 103.00 150
67.50 71.00 64.00 0
79.00 83.00 75.00 50 3aly
87.83 91.67 84.00 100
80.67 8533 76.00 150
0.75 1.06 LSDoos)
- 96.17 90.44 Alial) Al L v
Sl 0.31 LSDoos)
99.29 101.75 96.83 3
101.88 104.00 99.75 5018 ML::‘““”
78.75 82.75 74.75 3 e
0.37 0.53 LSDoos)
S il Jaa
O gl
83.00 85.67 80.33 0
93.17 96.00 90.33 50 f:ijf:ji
102.11 105.22 99.00 100
94.94 97.78 9211 150
0.43 0.61 LSDoos)

234



2015/ (A [ (& ) aaxd) J.usull.d\ Alaall — dsalad) ¢3S dzala Adaa

e Wi e il e 2k 530 5 G 3l G g all an 110.0025117.83&k 3 ciil) gl )Y Jame et s 0 1
i Al e Agy pall g daa ) (i 5 2l a067.50 574004k lall e85 Y Jaxe S8 Gl 5 5l Jalay &l (53l 5 3alany aia

dgma )l (85 2l as104.005 113.75 @ il glis,¥ Jaes et 9% 100 Alis dry 5018 Cainall el LS
O all 474,75 579,178k dball s3] Jana J8) 9% 50 Adia Laasy s 32laay Caieall dae ) Laky e i) e iy 301
A e At A 5 A
ah clall gy Jae Jel% 100 Alis Ay T sale 1000200 3Sh dldad) cibe) S
Pl pale 038500 (o JAI Aldan calae) (im0 il e A )20 Aumas ) (o5 5mly m 105.225112.67
il e dady jall 5 damn 1) 5 jall g aa 80.33585.33 &l Jare J81 dlia 3209450 5 (sl 50
caiall Jacld) ¢ ddall sda Jaea B L sina 55 LAY sa oS8 250 d.«\yd\ sda u Jafasll Al L
OS5 nll Al 13.005124.00<sL Sl ¢1& )Y dad 19 100 dlia dess 13| il 100 Gods e S5 225018
Ak Al g Amp 5l g pall 5 264.00571.00 Caly Aad J8) 3alary Caiall e (s (8 et ) e A8 a1 5 day )l

Oigadl o jhaall 5,3 ciluil(tals A8 g) ) s B LAy Adial) Aaudly ol gl S g cileall Sl 2
sy A g Ly Sl

Bt 3 Ak yall g dpm Hl) (g pall s (31 5Y) 220 ddia (8 LY (g D siee B508 255 (655) OY sl G
O o iyl e Ay jall g e jll g pall il 38551229 514,21 @ ddeall o3g) Jaxa et aillacly 5 s Chia
il e Ay ) g Al G g el s, 3855 11.00512.79 s 31 5¥) aad Jane JB1 5018 hina ac
AV S e gy sl Gaala 1 adle 10038 55 s 3 Adeall s3a (8 L gima |l 0al g all oIS Sl
%10.35 % 21.0 5 ¢ &ann M 5552l i i) 1e9%6.1 5%10.65 %18. 1% laie 3345 s s 53 aale 150550 50
‘ Ay Al s el syl 1e945.7
6 shue (358 Cua odle) daall ‘;":3\.\3931\ Al ‘sgjlwd (S Sna O e g Y sasll u-“s-'gﬁ@u\ Gl WS
i (e Ay Al g A S i 5 pall 9% 7.0 5%5.5 W plaie 334 ) Sy 5 %50 ,8Y) 5 siuall e dlia dx 96100
Aol 5 Cainall ¢ ol gl S s ainall e JS o AL BRI Ol (6.55) Y saad) (A Al @ G
aliall 5y Chinall aeld) (liay) ddiall o2 i la s 8 4 gina (558 Cudae ) 38 cplg ) 38 53 Adaal) dad) 5 AN
et e Ak HA0 5 Al 0 el s, 48)513.17515.33&k 3 GlosY) 2xad Jaae et iy AL aake 100
Aam W s pall 1 il 4855 9,83 511,504k GsY) 2aad Jaes U8 (ol 55l Jalay ol (5315501 8chiva ac | Laiy
Cc A e A Al
O s el il 3855 12.83 5 14.75 &b GsY) aaad Jame o) 9% 100 Aulia Gy 5y iinall ae) LS
A N 55 2111 2.754d Adiall o3¢l Jana Bl % 50 Aalis Ars 5 3ol Cinall Jae | Laiy ccati il e g jall 5 dony )l
iy 3l 55 el Gl 43551075 & Jare J81 % 50 Agdial) dxadl dic 5018 aiall e 5
48,511.84 511,644k G sY) 232 Jaes 1219 100 Alis sy s 1 53 | aade 1000 5 ) S 5 Alalaall culac | sl
Glsn T aale 0 eSO g Ja0 Allae el o o il e Ak Al Al (i ally o,
aui Al e Ay A0 5 A 1 (i s pall 1 il 48 56.28 57,338k Jana JB) lia 42u%50 5
u.\mli el A ¢ ddall sda Jaa B Lsina 1jise AY) s oS8 A8 Jalgall oda (pu Jalaill danally Lol
I il A5 13.87513.60 il (315 5Y) a3ad dad e 194 100 Aalis daasys 1 aale 100 ol s 2S5 e 5018
O palls 1Tl 485 04.5055.20 Ciady dad J8) 3alany caiall el a8 el oAb Al s daeapl) o5 sall
i e By A dmy )
£1ohall 53 bl (Za)alad) 48,0 A8 )60 daluall B Lgdalaiy Adial) decdly ol ) S fg cilall iU -3
sy A g A 1) (g all
dmy ) g gally alall 48 )50 48 ) 6l dablisdl) A 8 V) o A giee 3908 25 (847) Ol nw
at i e Ay A 5 dna ) 045 520760.01450.019 &b Adall 03¢ Jana o) ildacly 5y Ciioa (5585 3) dady Al
e A Al s Al s el 0.00850.013 &l alall 48550 48 )5l dalisall Jaea JBI 323 China ael (n
il
OAY) S e gl sl Gmalal 5l ke 100505 G5 3 ddall o3a 8 Lsina 180 Gal g5l IS Gl
%1825 % 30.0 5 ¢ Gl 550l i ) 10945.9 5% 12.5 5 %620.0% jsha 524 5 consiss 1 . ke 150 55050
Ay pall 55 el s il e %8.3 5

235



2015 / (ale / (SGD aamd) - e Gl alaal) — dgalad) ¢3S daaly Ay
B4 il e, A8 5) (31N dae B LA g Atial) Aaad) g cplg el S8 g il G : (5) ds

A 1 B gl o) jieal)
355 x %% ) Al o)
o4 ol 5 5 il
100 50 I i aale
13.33 14.33 12.33 0
14.00 14.67 13.33 50 SE
15.33 15.33 1433 100
14.17 14.67 13.67 150
11.50 11.67 11.33 0
12.17 12.33 12.00 50 5018
14.17 1433 14.00 100
13.33 13.33 13.33 150
12.00 12.67 11.33 0
13.17 13.67 12.67 50 34
14.00 1433 13.67 100
13.50 13.67 13.33 150
0.72 1.02 LSD(0.05)
13.75 13.03 T fedl 6 Jons
alal \\;ﬁﬁdm
0.30 LSD(0.05)
14.21 14.75 13.67 g
da) xanall
12.79 12.92 12.67 5018 N
13.17 13.58 12.75 3alaa
0.36 0.51 LSD(0.05)
355 G o
el
12.28 12.89 11.67 0
X Clg ol S i
13.11 13.56 12.67 50 A
14.50 14.67 1433 100
13.67 13.89 13.44 150

236



2015 / (ale / (SGD aamd) - e Gl alaal) — dgalad) ¢3S daaly Ay
) sl 33 il M, 48 5) GlusY) 23 (A LRI g Alial) Axaad) g Gl g sl 385 g aall U 1(6) dgaa

4y Al 5 g all
TS X i (% ) il 2
s sl 355 i
100 50 1l aale

11,17 11.67 10.67 0

12.17 12.67 11.67 50 el
13.17 13.67 12.67 100

12.67 1333 12.00 150

9.83 1033 9.33 0

10.83 1133 1033 50 2015
12.00 12.00 12.00 100

1133 1133 11.00 150

10.00 10.67 9.33 0

11.00 11.67 1033 50 34l
1233 12.67 12.00 100

11.50 1133 11.67 150

0.77 1.09 LSDoos)

. ) 11.89 11.11 lial) dand) il Jaes
Sl 0.32 LSDoos)

12.29 12.83 11.75 BTy

11.00 11.25 10.75 5018 “"‘JL::‘“‘”
1121 11.58 10.83 3905

0.39 0.55 LSDoos)

355 26 ona

Ol

10.33 10.89 9.78 0

1133 11.89 10.78 50 . :ﬁiﬁ“ﬁf
1250 12.78 12.22 100

11.83 12.00 11.67 150

0.45 0.63 LSDoos)

237



2015/ (A [ (& ) aaxd) J.usull.d\ Alaall — dsalad) ¢3S dzala Adaa

Ggiua 38 Cua odle) ddall (8 sl Axndl o glal (5 gina D80 agag oY gaall (s & il @l s
e iy Al 5 Gl G5 2l % 20.05%20.0 L hie 333 sy %50 ,8Y) sl e Alia das %100
REr g
) 5 caiall ¢ gl 38 is Cainall G JS s AN AN ) (857) GY saall B Al gl i
Al 5 o Canall e )l dliay) ddiall o388 W ils 8 4 gie Wy 58 Cuae ] 38 0l g 5l 58 5 Aglial) dadl 5 A ea])
e Ak A5 Ana )l (555 520%0.016,50.021 s 31 lall 48550 4550 dalusall Jixs Jed G5 50 ik 100
22 0.00750.0124k alall 48 )0 48 ) 1 Aaluall Jame J8 Gl 55l dalay &l (315 3000k Chia e Laiy e il
-t Al e Aok Al 5 daa Sl (g el
055 2 1%0.0165 0.021 &by alall 48, 51 48 ) 5l daliall Jana o) 0 100 4ulia Zassy g o iiall ac) LS
daall o3 Jaee J8 % 50 Aglis Gmwss 3olak caiall el Ly el e Lgally Al
i A e Ak A 5 ) o5 2P an0.00750.013 &b
alall 4850 38 )5l dalusall Jane 1% 100 dlis s il L aale 10000 S i Alalaall cibae] il
P aale 0 SO Gp Jalall Allas cilael s S ¢ A e Al A ) 0520 %60.014 50.0194L
i) e Ak HA 5 A 1) o5 520 5%0.009 50,0144k Jana J81 Alia 3296505 0l 50
J})uu.haj‘ U.La.c\ A ¢ daall sda dmsﬁt_a}uux \‘)A}AJAY\)A u&ﬂﬁw\ dA\J’J\ XYY u.ud;\l.\ﬂwbl.a\
220.01750. ozzwx alall 28 )50 48 )5l daliaall dad 10 100 s Ay A ke 100 ols S8 e
G N (sl 5 200.00650.013 ey e JB 3alany cainall Jhae) gua el e A jall 5 G I (i el
il e b Al
8 bl (el ) gyl g sanall Gilall @il B LIRS g Ltial dadly gl S g ciial) S 4
rody A1 g A 1) (g sl 5 Jeal
0l bl (g padd) g genall Glall (55l dda A Gl G dysime 358 a5 (1059) OY sl O
"l a2 19.54.524.88 AL Aol oig) Juna ol Allhely e Ciia (558 3 Ak 25 Lms I (5 el ) sl
& sommall g sanall Al 50 Jaee BB Balan Gia el gun b il e Ad A5 Al (el
i) e Ay Al dm ) (i el il a2 12.78516.30
OAY) S e gl sl (el 5l ke 10035 35 3 ddall o3a 8 Lsina 18l cal 5 5l IS Sl
%15.75 % 33.8 5 ¢ dumaa 1 55 pall it i) (Ae%8.155%13.55 %28.2W )ake 335 s 1 | aale 15055050
Ak Al sl s Al 12995 5
ng.\.um d)s.ag_u;o)\c\ iaall éé\_ﬁsﬂ\ Al L;a}.\.m.d Lg}uu ).u\_a Qg UY}A;.“ U‘mgﬁc-’M\ g_ul...u\ LS
oAby 3l L )l s all % 7.55%15.1 W laie 30l Gains %500AY) G siwal) e dlia dxs 94100
KRl
Laall 5 Cainall ¢ ol g 5l 3 53 Caall e JS G AN RIS () (1059) OV saad) (& Al i) Casa
pliuall )})“M\shc\q\ iay) dial) o2a @uﬁu@mwu}ﬁm\ 2 oyl gl ).;S).q}«_;h;J\M\}A_ds;J\
Ak A1) Am ) oippall il a2 21.65527. 508k S sl g sanall Gilall 655l Jana o) gl 0 AL a3Le 100
9.95514.024ly padll & senall Calall o550 Joea 8 Glgoall Jalay ol (oI5 3alardiianhae iy i il e
i) e Ak A 5 ma 1) i all il a2
20.105 26.25 &l s padll & sanall Cilall GOl Jaa o) % 100 Alis dany )y chivall el WS
dall o3¢l Jaa i 9 50 Afdis das 3dan cinall el Ly i ilbledd AN da il el el o2
ccui il e Ak AN s sl (i _all il a2 12,43 515.264L
g padl) g senall Gilall (5350 Jara o9 100 dlis daasys 1710 aile 100055 58 Aldad) Sile )
ceide 0 S (e Jalail) Alalae ibae) (s B «-uuﬂ\ e Al s A )l G g el sl 0217.97 24 10¢L
il e ddy )5 ma )l (i all sl a2 12.32516.474k Jame Bl Alia 4209505 o5 n A
sy cauall Jac) 3 ¢ ddall sda dm@l_aju T 5ise AY) sa S8 LN (ol sall o3a (p Jalaill duailly Ll
22.80529.00ak (5 padll g sanall Gilall ¢l dad Le1% 100 dlis s AL aale 100 Golsn 5:S5 Ne
"l ae 9.60513.00 il Al JB 3alaay Chiall el Gan 8 il e 3d A0 5 dm )l g el Ml ae
Al e Ak Al 5 A Sl (455 a0

238



2015 / (ale / (SGD aamd) - e Gl alaal) — dgalad) ¢3S daaly Ay
B il (2p) alall 48,50 48 ) o)) Aabunall (B LA g Aulial) Aadl g ol g pall 58 5 g iaall 2 2 (7) Jsan

LA 1) B g all ¢ sieal)

355 x %% ) Al o)

o4 ol 5 5 il

100 50 b il aale

0.018 0.019 0.017 0

0.019 0.020 0.018 50 SE

0.021 0.022 0.019 100

0.020 0.021 0018 150

0.016 0.017 0.014 0

0.017 0.018 0.016 50 5018

0.019 0.020 0.017 100

0.017 0.018 0.016 150

0.012 0.013 0.011 0

0.013 0.014 0.012 50 34

0.015 0.016 0.014 100

0.014 0.014 0.013 150

0.001 0.002 LSD(0.05)

0.018 0.015 Alial) daidl 53l Jana
cilall il Jaa
0.002 LSD(0.05)
0.019 0.021 0.018 e
dadl xavall

0.017 0.018 0.016 5018 i

0.013 0.014 0.013 3olaa

0.002 0.002 LSD(0.05)
5 80 Jaa

Ol

0.015 0.016 0.014 0

X Clg ol S i

0.016 0.017 0.015 50 A

0.018 0.019 0.017 100

0.017 0.018 0.016 150

0.001 0.001 LSD(0.05)

239



2015 / (ale / (SGD aamd) - e Gl alaal) — dgalad) ¢3S daaly Ay

BA il (Ba) alad) 48 o 48 ) 6l) Aablocall (B LgDIaa g Atiad) Aad) g cyad gl S 55 g el 8L (8) Jgin

k4155 m) 51 jiaal

S8 % il %% ) 2l 2

o0 FRARLY: il

100 50 I 5l axle

0.013 0.014 0.011 0

0.014 0.015 0.012 50 el

0.016 0.017 0.014 100

0.015 0.016 0.013 150

0.010 0.011 0.009 0

0.011 0.012 0.010 50 5018

0.013 0.014 0.012 100

0.012 0.013 0.011 150

0.007 0.007 0.006 0

0.008 0.009 0.007 500 34l

0.010 0.010 0.009 100

0.008 0.009 0.007 150

0.001 0.002 LSDos)

. 0.012 0.010 T Tl 525 O

=G 0.001 LSDos)

0.014 0.016 0.013 B

0.012 0.013 0.011 5018 liad fand) sl

0.008 0.009 0.007 3ol

0.002 0.002 LSDo0s)
55 A g

Ol

0.010 0.011 0.009 0

0.011 0.012 0.010 50 X ﬁj‘szj‘f

0.013 0.014 0.012 100

0.012 0.013 0.010 150

0.001 0.001 LSDoos)

240




2015 / (ale / (SGD aamd) - e Gl alaal) — dgalad) ¢3S daaly Ay

("aliab) g padl) £ ganall ilad) ¢y sl A gD g Autial) daad) g ol gal) 38 5 g il i : (9) Jsaa
daa 11 5 g all o) jiuall 5,4 clull

SS8 x il (% ) alinl) 2o
ool sl 385 il
Lﬂ-?ﬂ“
100 50
22.00 23.00 21.00 0
24.50 26.00 23.00 50 el
27.50 29.00 26.00 100
25.50 27.00 24.00 150
16.75 18.10 15.40 0
19.08 2113 17.03 50 5018
22.00 24.00 20.00 100
20.03 22.03 18.03 150
14.02 15.03 13.00 0
16.02 17.00 15.03 50 34l
18.15 19.30 17.00 100
17.02 18.03 16.00 150
1.16 1.64 LSDoos)
. ) 21.64 18.79 Ll Lal) 55 Jana
B 0.47 LSDoos)
24.88 26.25 23.50 e
19.47 2132 17.62 5018 liad) dandl el
16.30 17.34 15.26 39l
0.58 0.82 LSDoos)
357 6 g
Gl o)
17.59 18.71 16.47 0 “ -
19.87 21.38 18.36 50 Al X:ﬁj‘” S
22.55 24.10 21.00 100
20.85 2236 19.34 150
0.67 0.95 LSDoos)

241




2015 / (ale / (SGD aamd) - e Gl alaal) — dgalad) ¢3S daaly Ay

("aliia) g padll g ganall Gilall ¢ 0l LA g Adiad) Anad) 9 Gl ) S 5 g cisall L (10) Jsea

aady Al 5 g all o huall 54 el

Ol 38 58 x Caall (% ) Atial) daid
Ol 585 Caial)
100 50
Pl
17.40 17.50 17.30 0
19.10 19.60 18.60 50 29
21.65 22.80 20.50 100
20.00 20.50 19.50 150
11.55 13.03 10.07 0
13.35 14.50 12.20 50 5018
15.32 16.03 14.60 100
13.97 15.07 12.87 150
9.95 10.30 9.60 0
12.55 12.80 12.30 50 3418
15.08 15.10 15.07 100
13.55 13.70 13.40 150
0.15 0.21 LSD(0.0s)
15.84 14.74 Llin) drasd) il Jana

cilal) il Jama 0.06 LSD(0.0s)
19.54 20.10 18.98 s
13.55 14.66 12.43 5018 lial) Aol xiall
12.78 12.80 12.77 3olany
0.07 0.10 LSD(0.05)

Clgall 585 il Jana

12.97 13.61 12.32 0
15.00 15.47 14.53 50 Alial) Al x 55l 38 55
17.35 17.97 16.73 100
15.84 16.32 15.36 150
0.08 0.12 LSD(0.05)

242




2015/ (A [ (& ) aaxd) J.usull.d\ Alaall — dsalad) ¢3S dzala Adaa

AEBlial)

YR ‘5‘\ Jaa 2y A ¢ (i g yall <l &LQ.U‘ daa 65 L sina ilua) sl (4} 3) u.\j}.l;“ ‘55 c.a\_ul\ Gy
(13)&mJY\GAL@_.4uucuLu4‘>!\)wG_d\ug.A\ g_nks.al\uau.mjc liaStad) d,bsau\)j;\)s..al\ 5 ,Al Calial
M\gsdbd\‘;s«a}))d\ ¢) Juall U.\l\u@\wmz()uyl_jb Uil o Ll ellan o) uA(14)G_=Lu4_uS\LA\nJ
el

Mde‘JJY‘ A.\cmga;\)aml\ o).l]\u\_\m\u.ud\_\}.xuk_i\ﬂjjﬂ.)};}(lo 5) JJ\M\@MJA\@M\u)@L\
u\.uéc(]S)ca\.uMJS\La\M} GA\J}\L@ASJJMMLM\&}‘uu;ﬂ@)ﬁﬂ\&)&ﬂuuﬁujj\‘gew\ﬂJ‘g
}A.\S\ Olaa s ‘55 \.g_u.a LA:ﬁ Ccalia) h_il_ua\}.” u\ \A;} k_\:\; 4_14}.1;“ ;La:ul\ o).ﬂ\ &_1\_\.1 &(16) 9 :;\)LAX\ c).ﬂ\

(10 =351 48,61 dablusall g (31 5Y) d3e 9 cildl) Ui L ALidial) o puadd) galll Clia B 4y ginal) 32030 o)
deally ‘:,Luz.zd\ aeall (s.\jn.u PR (e ey 2gall a.\k.u RPN PPN ) dsm Gl gl Gaalan h ) daus
C\_\SM\JU Ls)aj\ Al 4.4\3\} c_\L\.J\ _SAJbeJeJL}AJ jA.\S\ L.m}u.a PAON| c_\;.‘.uuls 4..\1;1\ A.JJLQUAA.\)JLMGJLA\
\J}J&_ud.aju.u}).\n ;uwﬂeﬁmxﬂw}})ﬂ\)mmuﬂjﬁnUAA\AUJS(A‘A\ALAYL\GJ}AH ;u\m})}zﬂ\
saelay 0 ) X 3 ddaiall il e (18)1.4_)3\ Ja i ‘é_\S\ G_\L\J\ & G.\L\.J\ oda dlali ¢ (17) A3all calilall jaead 2
; NP CSUNNE B YO R Y. CICR PR
Jgmy Mg ¢ Alall Agal) Hil s Laladd) gl O g el ol jaall 33l culy 81.33J\ Al (433) OY sasl) o)
cell ) ALy Ly @ elall gali o) dua gaill Galads) ) alea ) i bl glai ) palasdl |
@&l gLy lad s Turgidity pressur=Sie¥) laaall ojlasé s cell differentiationes sial) il sdivision
Oile gl gyl 5 echlariadull 5 ¢ Lo S gl t:'_\;:ag;‘aLJ\ Aga) Olea Gl ) <6 8 (17) LA dae Gadiy
uAAA} QLA:’)JY‘ T:A.ws‘} 4_333;1\ 5\.}.&:{}1\ LM ‘_A\ 95333 ‘_;\S\} ‘dw\ U...\MS‘;Y‘ :‘».D)A;.A UA b);j\ J}J;J‘ Ctﬂg\ bJLU A_AS:
J< Al Tryptophan oasls Jie 4! g 45 9 il alea¥1BauS) ge GLlS gl 5 ey pall 5 eclinS oY) 380 53
U ae il o2 i, ¢ bl gl Gaidy by (19) daediv el Bhlidl b LewWeopmaS V) ol
celoaall s il als e (22)5(20)

oRliadl ) 6 m Sl dleaY) daii (655 OY saall) Giis ) A clall Gog¥ a8 s sieal) GRlaasy) ol WS
Uadla ?S\)" Ayl }\ c(2 d}dﬂ\) aJ\J;.“ Sl o &b.uy caliadll Al O‘J})‘j A;\.m.d\ slall (5 sina
JJS}BJbJJCOZM&UAﬂJjJ}d‘ dlcjdbfﬂ\ks\.wj(‘fu&@é\‘;\ Gl (a ya i A\J}&i\j)MY\
&S5 ) ALaYL Abesission Zone 48 )l Jladil Adhie A canhll S Y wSs Ay [AA-Oxidases: )
oalaasl ) LSA‘ ‘;Ld\ Ay o el yaall 3,3 il L;;:(21) 3 ( 23)1.@.)3\ d.m}\ ‘:\S\ @L\.\l\ xS . (22) CaliYY (g sa
LGsY) 2ae 8 il

3 ) pay Addaall dadl (2 S &LU.’E B g gall ‘AM\ 23‘)‘93 qu\ Aalocal) daail (857) ol gasd) C._:l:u C\;...'aji
oalias) ) (Rl 13 53y Sl dleal) il G sine Laalisil (5 pall s 48 55 daliall Cugd dus | 4 sina
LA (aLuS.}‘ alee ‘_g AR5 (e el Ly ¢ ¢l aall c_)ﬂ\ Gl &(24) 4 L Jaa 5 <olall ‘;u.d\ sl S siaa
Lgd}a Las LPJ\}U @}A\ ;L\.ﬁ\ 4_\1.41: ua\s;_a\ ?.1 BLE) L@..a\..a.m\ d}@_u} M)J\ @ A_u\.laj\ )..41_\31\ a)aj} L«_\XLL.\M\}
U ) (i die s (A o) Gsan 8558305 ) 5w B (25)A8 0 Aaluaal) (mless) ) July
L (26) e dga)

SeaY) il (g sall (g wadl) £ ganall Gilall ¢35l Jane b U sine Lilisil (1059) ol o) b gl (e Jaaly
Us jo g ) saill da jo of I Sl JLP,y\ﬁstgg}bg\&fguqt;{\w}x\@uggw\&ﬂﬁ"";m\
STOY sl Al daladls ¢ (6 55 oY saall) GlsY) ae Ay ¢ (453 OV saall) clall gl ) (aliasl Jady (2
Sl ALYl 1 Ay sad) Cllasll A degall jualinll Galiaial 48 ) AiLaYl geall oLl 30l alidsl s (8
palaad) 8 U:{Sij oSaly (Al 5 clall L,,_a:uH\ saill ddle) ) gam Lae Jalal) el (e &5 il (6 gina paladsY il
Glilaall e 222l e Slcad (Al 2alal) ES\JEWJ‘Q@SJJJU ol g &) ;t\g‘;:\.})J)'A}\‘;‘a}\.b&\ Jaaill CJ\JJ
o 138 5 4l Al 5 al) Gailadl) (B S o 33t e slal) A3 ) ans 5 AT 8k « (28 527) UAY) Lyses saSl)
Ly A elall s s Gl ¢ allh e o dpa 331 3L 5 (il 5 5 gacal) L) Jie 4 o) Clplaadl Lo g ) g2 of 40l
omedi e Sbad 1 Jau el muadll ) Cop Jsdd ba pad (gl dalil) ddee gy Hsafl) 3le ) gag bl
L ) GalaaiV) 1aa (g ey a8 1 ¢ clall Galadl ) 5l (ealasal ) 1 o Ml s ¢ saall oLl alail (g8a0 (S il
Ly o UDAN sae Gaiy o)) 4ild (e 138 5 o 1A HLudl) Alee apii ) 138 (5 s Slall deaYl Cigyh cad sl
oalads) damll () S9 (8 57 Y saadl) lull 438 )6l Aalial) Julas Sl WAL aaa Jlay 134 4 RSN g LYl Alae
28 @LAM J\.@A}“ u\ L) ;“)S.nan DJJJ\ A_ILL\ ‘_;.G (30)} (29) L@Al‘\ d..ay u_d\ C_il_\.\n 4_135\ L \MJ k_ll_\.\ﬂ &_Q\Aj‘ u‘)‘}l\
Calall gad :m8d

243



2015 / (ale / (SGD aamd) - e Gl alaal) — dgalad) ¢3S daaly Ay

: sdbaal)
A8l el e ) 3 Alae NPK Slidially (3 )5l 5 (am V) danill o) juall 500 J gamns ainn (2007) O Aoz A1
29-20:(1)12¢ (u=ls 22)
2 Ali, Q. ; Elahi, M. ; Hussain , B. ; Khan, N.H. ; Ali, F. and Elahi, F. (2011). Genetic
improvement of maize( Zea mays L.) against drought stress : An overview. Agri. Sci. Res. J.
1(10) : 228-237 .

- b daalas ¢ plall ISl L ) o cilanlid (2001) A plesy ¢ Gl 3
Joasall Al ¢ alall Gl g Jlad) alail) 351 55, 43 gead) e LiasSll sl | (1980) JalS Juiy ¢ (Y3 4
5. Jampeetong, A. and Brix , H. (2009) .Effects of NaCl salinity on growth ,
morphology,photosynthesis and proline accumulation of Salvinianatans
Aguatic,Bot.,91(3): 181-186 ..
6. Mattioli, R. (2009) .The proline biosynthetic genes P5CS1 and P5CS2 play overlapping roles in
Arabidopsis flower transition but not in embryo development . Physiol. Plant ., 137:72-85..
7.Farhad , M. S. ; Babak, A. M. ; Reza, Z. M. ; Hassan, R. M. and Afshin, T. (2011) . Response
of proline , soluble sugars, photosynthetic pigments andantioxidant enzymes in potatO (
Solanumtuberosum L.) to different irrigation regimes in greenhouse condition. Aust. J. of Crop
Sci., 5(1): 55-60.

8. Ali, Q. ; Anwar, F. ; Ashraf, M. ; Saari, N. and Perveen, R. (2013). Ameliorating effects of
exogenously applied proline on seed composition , seed oil quality and oil antioxidant activity
of maize ( Zea mays L.) under drought stress . Int. J. Mol. Sci. , 14: 818-835.

saill (el )3l ae sa s Ay il Anad il e A A 52, (2009) 26 Hlad) 18 Ll ¢ g sanal) 9
o30S Aaala ¢ Ay il K ¢ yivale Al (Triticumaestivum L) ddaisd) (e Calical dsedd 450320 Al
10. Sutcliffe, J. (1979). Plants and Water . Studies in Biology no. 142"%d .Pp.122.
Cagoh 8 (s ) (e Adliae il giisal eliand) 3,00 (e 43155 ) i Bae ladul | (2002) 255 2ede Jlgd ¢ ] 1]
oY dada ca.c\_))\:\:\ls ¢ )ﬂh}\.ﬁﬁb) gquj\hku
12.Thomas,H.(1975).The growth response of weather of simulated vegetative swards of single
genotype of Loliumperenne . J.Agric.Sci.Camb.84:333-343.
LK ol siada gkl | Ao )l ae ge il sl ddaia e Cilial L g1y Juala s gai Cliia, (2000) Gms sLa ¢ 2aaa [3
WAk daals ¢ de) )
14AL-Badeiry, N. A. H. (2013) . Molecular and cytological studies on some Zea mays varieties in Iraq
. Ph.D. thesis , Kufa university , Iraq .
3,0 Jgand alliSay dualall e 4y ,SAll 5 sl Al )y cliluall s alual) ,3ls dul )2 (2005) 241 Asd cadls 15
. 94-87: (1)18. eyl aslall 3 padl Ao ¢l jauall
A dadls | de )yl A il Al A saal) elandl 33 3 ldl) Jelas s, (2006) 2ana 3¢ Gilds )52 16
. dragall dadls ¢ alall Snll g el il 35) 55, lall 8 Sl 28] Aslud (1992) 4dd abes ¢ Gy 17
Alaall ol sl 381 (Triticum aestivum L.) sl o cilial day )l ddaias. (2011) (i &) 2 dlile (ga5aa) 18
S dadla ¢ 4 juall o glall 4 Sl AUS ¢ jiiale Al | ddlisanile alga) Ol gl il
19.Taiz , L. and Zeiger , E.(2010) . Plant Physiology . 5"(ed.) , Sianauer Associates , Sunderland ,
UK. :629P.
20. Miri, H. R. and Armin, M. (2013) . The interaction effect of drought and exogenous
application of glycine bentaine on corn (Zea mays L.) . European J. of Experimental Biol., 3(5)
: 197 — 206 .
21.0diyi, B. O.( 2013) . The effects of flooding and drought stress on the growth of maize (Zea
mays L.) seedlings . J. of Biol. And Food Sci. Rese. , 2(3) : 30 -32..
22.Carbo, M. R. ; Taylor , N. L., Giles, L. ; Busquets, S. ; Finnegan, P. M. ; Day, D. A. ;
Lambers, H. ; Medrano , H. ; Berry, J. A. and Flexas , J. (2005) . Effect of water stress on
respiration in Soybean leaves . Plant Physiol ., 139 : 466 — 437 .
23.Anand, A.;Nagarajan, S.;Verma,A.;Joshi,D.;Pathak,P.and Bhardwaj ,J.(2012).Pre-
treatment of seeds with static magnetic field ameliorates soil water stress in seedling of maize(
Zea mays L.).Indian J. of Biochem. and Biophsics.49 :63-70 .

244



2015 / (ale / (SGD aamd) - e Gl alaal) — dgalad) ¢3S daaly Ay

o gall pans 2 Sl dga ¥ il sliaa S (2013)hg A fud danay cdand Guall () deday Bl (ldigh, 24
. 340-331 : (3)44 « 8l &), aslall Alaa Ao 5 ) 3all ¢ jiuall 5 500 A ol 55 5l
25. Hsiao, T. C. (1973). Plant responses to water stress .Annu. Rev. Plant Physiol., 24:519-570 .
26. Cramer, G. R. ;Krishnan, K. and Abrams, S. R. (1998).Kinetics of maize leaf elongation. IV.
Effects of(+) and (-) absisic acid . J. Exp. Bot. , 49:191-198 .
psle Alaa ¢ jal) ddaia (g Guiea gaiy il o Sl 220 80 (2001) JSWE Sala (g a9 3 gaa algd) « Glgdi 27
.50 —42: (1) 120380,
28.Abd El-Halim, A. A. and Abd El-Razek, U.A. (2014). Effect of different irrigation intervals on
water saving , water productivity and grain yield of maize (Zea mays L.) under the double
ridge-furrow planting technique. Arch. Agron. Soil Sci.,60(5) : 587-596.
slall 5 Gan g yiill ALES 5 A8 aat o] jaiall 3301 e (a5 OVl Alaiul, (2005) (ke daaa s ubs o slY129
i daalae Aot 3 A ¢ ol g Aa g ylal,
30.Shaddad, M. A. K. ; Abd EI-Samad, H. M. and Mohammed, H. T.(2013) .Drought tolerance
of some Zea mays genotypes at early growth stage .Academia J. of Biotechnology.,
1(8): 121 - 126.

245



