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Abstract
In order to study the effect of water and nitrogen stress on biomass in Maize variety KSC704,
an experiment was conducted at Agricultural and Natural Resources Research Center of
Neyshabour city in year 2013. The experimental design was randomized complete block with
three replications. The main treatments consisted of two levels of water stress 80 and 60 percent
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of water requirement in each of the three stages of growth vegetative, reproductive and grain
filling and secondary treatments of two levels of 100 and 50 percent nitrogen. Most of biomass
was produced in the control (no stress) equal to 22.8 ton/ha. Water and nitrogen stress applied at
different stages of growth, has decreased final biomass. Water and nitrogen stress at vegetative
growth stage had highest effect on biomass and lowest biomass was measured in IR60N50 equal
to 13.2 ton/ha. Statistical analysis of results also showed that effects of water and nitrogen stress
and interaction effects of irrigation and nitrogen had significant effect on biomass and water use
efficiency at 1 percent level. The highest water use efficiency were obtained in control
(1L00N100) treatment with 1.77 kilograms per cubic meter. According to the results, it is
recommended to maximize water use efficiency, water and nitrogen use completely done.

Keywords: Water stress, Maize, Biomass, Nitrogen.

5 Pk > Voot (en 5 spad) e OB doio

YA s,
R 3o by Al o)y GRS olie g gaw p egde

\£&m9@‘3)13 u;l)mw )..JL UJTJ“"AJOLS ML.D

Foo ool & Comd 053 aloso el (oS (b (VAAD)
25l e ke Y-V U LS atan g )y b 5 Sles jo
(WAP) Sen 5 ) adls 5 & Jb 55
Mo > Fse gl GRS 4 Cud oS A5 dl>jo oy 5l
S S sl 0ad (1S (agy Ao o JS SiS o3le
sl 3 oS Sy, colue g sl Lials b oS 5 Jé
Sus ole ialS el 398 0 gmze Suid odbe Lol
ARAY ¢ ) 5 s DAY (o Kan g ) 33,5 e
ill S by (3 S dls yo 53 S Il 5 JAAY (e
29 olS 48 0y Job ials g by el sl Jals
239> Job (3905 0B85 4l (59 il b Al (s alsye
NF o o Sid ol ials el @l by jige
(VY (20 9 Capond)
Sy G oM &5 o SB > B ey e
oS xale S e oo b ojluee B 1) olS g 0n3)S
92550 DAyl 5 JLBN) sl ol 5 Slos caily laails
plos 5 o8l Ltals e & ety d3maS (Ve o5 (Ko
o9 3l il (L (Bl ) i pialS cel oS o
g Jiza (\TA oSen 5 S) 29800 ()5 ol jihgid
oslo JiSa 55 o5 VA e 4y Lo b (VoY) o)Sen
3 oslatul b )lse y3 (5 Y g (23355 (g Ll pd gl St
A6 bl Bl cund (g iSa )3 pSels YO

Oopad D & dluly «Sid odlo liae p (Bpas (59500 265

14 - Singh and Singh

15 - Hall et al.

16 - Nesmith and Ritchie
17 - Siri

18 - Eghball and Power
19 - Hirzel et al.

Iy gl > Mg eaiS dgae Jalge o yiage
b bolse ol 0gma8 bl (355 5 ol 2908 () alox
 Sasgbige) iy | Sengill) S i sboe
25y dilises sladin p (olbosdn 5 (Soigdsnd) )l
5 GpE) 38 e il o) S el Wy coles g
v 4 (St ite Olpsb ol Glie (WYAY (o baoe
YN (G g (S 3,15 a8y Al po 9 £989 (o 5

4 Jol bl 0 e Sts oole e o iy Yol
Loy asl ials s odle i ol (i Jla! b odal cowd
33)5 (50 03938l St o3le JS' (s e Span ol
5 o0 o) oyl 5 Loybasj AYAS ())San 5 )
N T g L DAYF eglgunyl g ol 9A0) s
5 aige Fere Sollen 5 ol YA (yen 5 e
(Yorr S Son g oSl e e &S

b &S o35 astie (o3l ord bl Gldlas
e s ol ol 0i s bl il golaus
C)en g spad OYAS () San g odljle) canl I xe
Food O ohSen 5 ostel OYAS (oiSen 5 S Y- eQ
Sl azx e (YA T llyy g il (o0 ¥eo¥ T sls
Sizz ole 3Skes il o oyt g o) ot
O Gpae ohlS ol (Ko (il pdaw 4 diwy Lol 235 o
Syas oS Logos oMo (slo 25 )3 o (5psbas el gt

1 - Anatomic

2 - Morphological

3 - Phisiological

4 - Godwin and Jones

5 - Liao and Bartholomew
6 - Pang and Letey

7 - Pandey et al.

8 - Moser et al.

9 - Shangguan et al.

10 - Gheysari et al.

11 - Stone et al.

12 - Cakir

13 - DiPaolo and Rinaldi



Yy

A9 Hle asbio 9 V/) g0 yles (e -’J"(s“ﬁﬁ‘wbé“bwéing%—“}(ﬂ’

B s ond 35 b K (e g 4 Liole)l S
JS8) sal o 1l 4 J1S5 aw j> ol JolS slacSsh )b
5l Sl do Ae g5 gaw 9 Jolb (ol (15 (sl e )
Dy doyd B g Ve maw 93 Jold (g (A5 sla)les
3l e s (1 g 035 plosl slatin &0 0 (Ll
o Gl g (SlalsS e y) ule ety BB by,
9 5 Al g A3y ilisee Jolpe 3 (LS cul S polie
ool )5 oolatwl OF BB gy | o)) olS Bl ye
oS!l I &iljgy oty Gl dy50 (wlidlgn slaodly olaie
oielejl oo (gytaghS ¥ 3 & jolis (b slidlsn
() Jgia) )5 8l il )l 3
(NPK) S 9051 bl 32 059555 3L 290 5 4izge 2
by ciliso Jolpe )3 olS jlo e b (Y Jodo) 5 oy
el 5l S dls e ez 53) s g0 0p9l 355 gite |
Oiayes lade 00,8 eolaiwl (Wl aby g (B SS (Sp Ve
03l bl g G5 (3l 2090 (g depd Ver) S 3yse
2535 ol oyl 355 S 3 2,58 ¥+ 5,05 L 5 oS
=0 Y dw ) S8 Olasuie o ilejl plodl 5 LS
b WS gpSoilul e le Vee=VAe g Be=Vee
390 ) 29 ayze Sl el plxl sl Sl

3 Bpan ey sMEe )5 e dlgiin wusl S Ol g
OhKen g (gpad) Wb Il was (Sis i blyd
> cpts ad Jalss Ol ob (G595 olS by Ol s
SR Mg Brae Ol 5 Oies o M )l Gl
S D ey g ab o Sles adsd ) LSl adl deng
2 &l Gl e )51 53 CESIE ) 3y90 ol Adgle
O R TN T

S a3 ol lime il cov aild 5,Slas oy ol s
(WY ol odljelel ()95 9 Jlaiel) il o bl Jolize

5 & slooin b ey (S ol Gl 5l G
3 oS S St osle g5y 05y ilisea Jlye 3 (yfapis
9 u).) °lt‘.§ }o.: 9 .\.w) J>l)n » d)l.ui 05 ul);l wuu Lol
ol Bl Sos jl dlise slajles O Gyae ST

lbuﬁg) 9 \519.0
9 805 3 395 9 o LS Wl ekt
ISt o8 )3 ol ) g (VL S osle o5 ;Mo
Slidss jSye acyie d dulejl (KSCT04) Vo¥ Lul,S

(¥ Jsis) 95y gl gl jpliss Gl el (b @lie 5 (555laS
bl Job g (Jlad a8 W g 02 Y7 oLl po)e b
Il by pdaw 1 gie AYFO las)l b By 4dBy ¥A asy0 OA
N
e W %E
S
Fe ¥ Fa ¥
[P&0 PEO a0l IoE0l  [RE0) (100 TR20)  [PS0| [P20 G60 [poell  [Re0 oo R oA k
FT 50 30 750 Ers0 750 350 150 [} 100 b7 100 joptalsl H100| frr 100 1m 100 =
NN I N I N O O e D e N
[RE0 100 R&O IPE0 el] e P 0 CE=0 [oed Redl Moo [oE0 Pe0 P&
(1 100 [T 100 1T 100] b7 1 0o fbr 100 171 00| 100 RS0 IS b7 50 {1 50 50 50 M50
P ¥
(G2 Gl FE0 [RA&0f  [P&O [RE0 1100 [5G [RED) 100 ia1] [F=0 Ra0 1GE
150 30 750 k=0 (750 50 M50 [RT100 B 100] 17100] H100| 100 100 M 100

i §4 IRA 9 TRT: (039 i 9 ST Sl slowd o0l cwi N 9 1) b jlowd  sloil> —) <

e sd A 910 O pan i FU IGA. 9 1GTe ((lsgy Wby dlo g0 35 ol (T 55 o s3 A+ 9710 U paao

YK QMx&aﬁ)égT}L&}M)éA° 9\ Ban i ju IPA-g IPT- (20 dl> g0 50 el.:fsg‘f

(3L 2390 959 g B pan (S0 300+ B o NO+ 9 3L 3390 U39 g Ao Voo Byan NY oo



Y\f

T e S R I WL IO PRt B TG B - WU PINCIU- I

Aby Juab Jgb 33 dilain owlidleh S ool uSike —) Joi

Ao 29225 250 » 2,5 sl
YY/¥ ARTAX YAIS ¥ YA (51,5 sl s yd) iSlas glod
8,0 Y WY ¥ \E (51,5 Bl axyd) JBlas glod
VY Yy VEIY \ia YY/A (31,5 Ll 42 3) Lawgio (slod
FA Voo £y a¥ as (Mo yd) ST (g Cugb)
VY a A Y. Y (Mo yd) ST g Cugb)
\ile . v YE/Y (o deo) g9 Y o3

Sl 31 S I il (8 w010l el Hlode - Jgus

(123) S Slge PR P pSile) oty (SBp Sk e S ke) s (30)3) 0oy (ecsils) Gos
(S

WA \o- V5 -IA vo—.

J-A Y \F .a 5. v




Yo

SaloiT Jom & Silaseia - oo

49 sl aslio 9 1/ (g0 leds oF wc(w}ﬁ—wsM)é)@TwW}r}lﬁ

oS o o) s hicd b @b (o dai gldl (Sgyan colia aY culs
(+2) (+2) (+2) (+2) (+25) (+25) (592 )3 Focshes) (asl)
vy ¥ YA ¥ ¥ v Ve b —
v YA Y5 YA 0 y. Voo Voo - e
0 Y5 YV ¥ vs VA A \de = Ve
12 Jad Jgb 30 g 0 B8 pond 9 ST ST Bos (59 OV93 polio - Jauo
IPs.  IPs. IPA-  IPA-  1Gs.  1Gs-  IGA-  IGA-  IRs-  IRs.  IRA- IRA- Dy.. Iy.. eyl
No.  Ny.- Na-  Ny..  Na.  Ny.. No. Ny Ny.- Na-  Ny..  Na.  Ny.. (50 ko)
Y. Y. Y. Y. Y. Y. Y. Y. Y. Y. Y. ok
VA NA TR TR A A DA DA WYY A WA WAL olTO es
WOA  MFOA  VFOA VFAA AFAA WAA WFAA \FAA VFBA WOA AFBA VFOA VEDA VFDA an e 5y g ks
S el g &l (y0dy dl yo 53 (15 5 (@S dlopo 4> G ¢ sagy dlpe ) BT 59550 6] slolas sl i 1P IG (IR N
Bl o (6355 G5 do 3 B+ g JolS 3398 simsplts iy 3 NDe g NYe el Lo oo 5o g A Ve i i S0 g A- )
alisme (Sl slowd 58 oW 6};6)"-\51 )ﬁa’&o gslh}’&.a‘)l.; -0 J’u\?
IP5- IPs- IPA- IPA- 1Gs.  1G#-  IGA-  IGA-  IR#-  IR#.  IRA-  IRA- V.- .. ol
Na.  Ny--  No-  Ny.-  No-  Ny.. Na.  Ndy-e  No-  Ny--  Nao-  Ny.. Nao. Ny-.
A v % v v v A q v v A v v v 593 «8ls> olo;
o5 oF oF 00 oY 50 50 Y ) o of B0 ey e S £5y8 oo
VA A W \$ yr y. A A \$ \$ 1 \$ W A i85 S e Jsb
a¥ A Nee WY A8 84 &Y Yee AF 8 dee Ny Y Ve 55 i E3y Ole
MA W AYA Y WY WY Yy AT Y Y. WY WY WE WY e Sufslennd Esk ol
VA NMA A NA A A A A Y WY WS YA VA VA e ddyy e ST

b sl g &ils 0y dls po )3 5 g (BT Al pe y3 T ¢ g, Al pe )3 BT (595 skl (sl low odimy L i ya [P IG (IR N
Al e (6365 GES Mo yd Be g JolS 23368 ssmd s e g jo NO- g NYee (T 5l sopn 80 g A e u,.ab Gl dy FeogAe Nen



Y\#

ealizes Jol 0 53 055 25 5 T G a5 560l Kan 5 ek sn

2 g 08b Cully (od gy & oloyee 1O )l 53 bajlows (olos
dwglio 5 adles 3y50 Slio )l v 5 s ol
3l 5 dlsg 4 5 SOl (glaials aty 9051 Lbg, 4 oSl
ST oy aliwgay lagonie 5 LSS ow) 9 MSTAT
435 plog

Sl ploj dlex 5l alS pite oyl (Juad Jobo
B ©e Job (59)) o £9x8 (39)) B35 £955 9))
(B Jgi2) 2355 pS0jll (3e) k) Boe 81> 5 (59))

B a1y (5 £55b olej iotagy lye 3 5 Jlos]
35 03938l 3B ol i o5 o RN L 5 syl
g Gl L sy cpl > Jlosl ot 5 &Sl e
ady) Goe Sl g (@5 e Job (fg i 5 ol slagis
Ao > i Jlsl & oy ol basl o) dl, mals
5 00l 58 5l co 1) olS anug 5 a3 lipl oled (g
oS Cuop e b (A5 @) ) e 035 0 Il talS sl
9 (@35 0)9> Job olS (39 s 5 Juad skl b onledly
(0 Jga2) 2355 obS 55 (Sajolsnid Eob o

el dojles aon 3 (355 9 o SRS gaw G
Eok oloj 5 003)5 Sy plsd g ple> (il 5 (9 o s
0 Jgaz) ol ials 1) (S350

295 Wby A 0 50 T S S sles W
Ol 4 barye S o3l | gt sy S gl ]
Ui g 0 Sy g 4Bl Joli olS (yeej aw (VL gl s
Erd L sl ol 3 Slae 4 by (m aloyo o ] 5l (5 a8
dsyo £oypd 5l win Q) baispSojlul pod atin > by i
5485 )5 o slo i 8b cov ol (a5 Jlesl 5 g,
win bl LS @) g b il ogl8 iy
3ol cpl o7 oloxl 1 g oad (235 Al pe 3)l5 olS ep)le
Sul)p aBge @ plol b cings (ol (AT )led i @ dlsye ()
oo xezd goie bl cuwlo by g il 5 Slidles)S
oS Hleds 08 1y ol il il 5l S
Ay palS a baye yiie deleg ol ales SiS odle (3
S (Y JSE) W slbal sSlas U Cusl olS (gld juw
5l Sis odle oo aols] Cusyd ¢ olST wydg; Sy b dwy oo
sl @ Cawd ol S ol Colys 0 g A8y Cawd

{0 Jgis) Cusl Bl jly sxe yualS

ettt (s S 1953 oledly 3 pow o)l 3 culs clles
slacidy o alols . pbxl jo A Job 4 cullS i) Yoz 2
).muulw VO ‘Lmuub) $9) ol.:f ol 9 )AA‘—SJ)LA’ Yo cusls
(AXY) e o VY &35 o (s s (alply 0,5 Gl
Saasly o il s O cuis j Ssls jshiiedy e
Gl s a8 s s Aol e ¥ dacS e e adles]
spare gladidy bwgi waly 1o g 005 pll 9l ©)g0n
293,85

(MP) Lol 1556 ol & sl (soslos cslof] )
g 5 il maw 93 ol 5l deyd Vee) dals clayleg Jolis
gy ol Jold 1y Jolpe 5 G 0l 5l do s A
Sivis slates 5 (P) 4 o33 5 5 (1G) ass (IR
Be g Ve 0oy ghaw 93 Jolis (SP) (o) (slaygsh (i
Jobo dasl a5 29y Cjae cpl 4 L, gy )5 bl ws s
dl.\u‘ i3 U'?)J ¥~ 41>).c )l) ‘_;Mus) 4.1>)A dw OLS .L\:}) 0)9d
ol b Sl dbye i) ) oS o Sidols dls o
sl B 6 gt a> o )'I) &ls O™y g (Ltzadjb DS iy dl> 4o
aw Sl 51 S o 50 g @3S el (Sejelsnsd g5k U
C.L:.m 93 g Aoyd A 9;' Lﬁj (.)“'“J Cjam 92 ‘D)Lﬁ‘ d)90 Ll
3)5 Jlasl 0030 9 Ve v (g5

ol oles o 5 5l 3y90 ()bl Ol Ges s pslaien
5 osliinl b) calocyoingils (o) 5l odlisl b g2 po 35 9 s
P oy e dnsbro b g 135 dlore (ClolS I8l 3
2lEe) OF Bl hgy 5l eolatel bl ilske sl jd (KC)
Ap e ia Al olal g Sl ol ol oS cuys
olS (Bl 585 g s e el Candy +/AD 5 VD /Y L
5 Slslbre (ly 55 9 5 4 a2g b G ol Cusda,
oly o 4 @Y Ol ke (i g Grizen 5 ggr SV
(¥ Jods) wis el

S leled 39 Sygo ool 4 ol G5 sk Jlesl iy,
28,8 )15 15 o8 (IRANY- jlos o) (ygy alye
g 0395 Ui Co (& by g (3 J5) 48y Sl ple
L3055 okl ¢ JelS ygboay

LS wian 9 o« Siis oobe Slie slagySojlil cas
& s xSojl b slaie cpt ad (g pdigel 4 pludl
@ o9l B3 ey g Vb lacend ol Jols a5
H13,8 Sus oS Sl ded Ve gled o g cele VY G
o 9y Sl jew G JS @S ol > Sis oo 5l jslaie
b sl 3 tbe U g Sy il Lol olS 05

1 - Tasseilng



YV

A% Hle abios 9 V/) o sles (P Abc(s&&)ﬁ—wéw)&)@TwW)r}lﬁ

—— Ny

—a—|R7.Nv.. = IRA-Ny..

=3
1

(fSe o o) S aale
— -t

* (=4 .
1 1

Dl Hlowi b ha gy Ao 0 50 (2T T Mo 33 A 9 T Zataw XS ool dwlio T IS

PIST A0 93 T 5 Slsles 5T
doye cpl 0 &S obyles Sid odle meod pdlde
S g (IGF-NYeo 5 IGANY-¢) w85 )3 a5 cos
ot ol Ol Bl o)l iy et Jlos! 51 S b s
odlo pezd o i g9y b g 10,5 sdmlie MBS oy

BV il g pSois LialS 1o 5 paw ) Logase Kis
5 gl b Cusd 4 bgpe Jol albpe )3 (ialS (pl odes
pgd Ay 13 9 (5 Joda) (UM yd &b slaws ials) (Slisles 5
(O Jsi2) S 0or95 S e olS 435 009 Job JalS
2 aS aad o lis Siis odle rexS gomie Glpuss Loy g
oy 3ll wold Slidled S g il Cusd aoyd Ar paw
a baye jlos opl ol Sis ol ialS odes 5 Cul
Pl 288 95 S S a3y o) b el
Bl Slidlod ) g il CunSls vb wuoyd £ pmlaw jd a5 s
LilS ol Wiy 0)90 Jsb w5 (UM 50 il dlus ials) ool
{90 Joto) conl sl
5 IGANY- o)l 4 aali Hlo 5l O Hlude ialS
g IGFNY-+ jlos & IGANY-- jlos 51 5 IGS-Ny-«
ol S ole )i o o5 /5 5 ¥/F XA Lials cely
T jl Bpas Ol o) Ve ials da o cpl )3 Cowl 0
2 Syt Slpats 1B o)y Ar o @ (805 lad) Jansly
o 5l Ol e pen (talS s olos SiS odle ialS
S hlea b g conl il wop £ maw 4 doyd A

(¥ US3) ol 5208 b gsleleS 55 o G puno

2 - Mcperson and Boyer

OiblS L a8 gy dls e 0 1T Cod ol 00 wjledy
Cuoyd d dogi b il @8y 5l s el anlge Sid odlo xazs
) 035 laaly ()5 5 g S5 4 plodl Ly colendly o
S Jdda (S5 S 08 olsS (Jg (s 5 sl bai Lol
03905 Jio Iy ol i odle xazs Wiy ol ooilST yw)dsj
oo e (oS (oS Sloylass (olod G 53 (0 Jgia) ol
gy 4l po 3 ol i 2oy Fe e 4 bgrye csadg Sts
s 4l o) bbse JiSa 55 o5 WY L s 5 (IRS-Na-)
aloyo el GBUED 4 Cans 13y Ao jo el o s o0
ald Jlogd 53 g8 Sid odle (e (i ASbis (odngy A5
el Cawd 4,8 1 P YYIAL plp g (ol 5 dopd Ve o)
ot 3 1) Sas odle (g (w38 g (WAP) olySen 5 S
aald Jlog 3 1) ol ke oyt g (g dope 3 Jlosl
loles & wls Sl Ol s il wsges ylsS
Sl 4 IRANY-- s 5 5 IRS-NY-. 4 IRA-Ny--
S 5 o5 TV 5 VIE XA LialS el ey IRS-NY--
Gpao o Ve Lials Jhled wul o ol Sid odlo
s A o A o 4 (8L 5loss) Jpiliy s 51
o] be men el 4 cans ol St osle LialS
o opl porde Caol il dop Foomaw & Jop Ar xlaw
FoS dagylol o8 Sis odle O Bpae S &S canl
alspo > ol L5 a5 amd e Ui 5 505 i ol .l
S oslo il el oSy g (S p b L i)
NRAY ¢ 5l g oy o VAV (sl 5 udS) 33,5 o oS
(VRAY (60 DAY (2, 5 o DAY (o 5 Lo

1 - Classsen and Shaw



A

ealizes Jol 0 53 055 25 5 T G a5 560l Kan 5 ek sn

o9kl 428 @l -1 Jgur

Gyae oI5 g8 Lide Al i e &l sl I a0 zle
ol Iy ol Oy
Y2 -/+¥ £Y/55 VAO¥/OV Y/\Y \ S5
SNaEE grqpd ik \\\AANS  ysy.aes kR v E ) 59k 265
JJyVEEE WA ERE sl fpEk ppypqas Rk ppyy Rk 5 <ol
ey EE Vivey ¥ FE/5¥ NS YEAID# NS Vve 5 O3ar 5 Solel Dlize gl
/e -[aeY \YF/AY FAD/AS /v 2 s

il go (1925 gime puf odimd Ll NS g 0o S g gy pdaw 5D (391 HB gime 0aBO LS ol iy * 5

%

—— DNV s ]GsNY. . ——IGA-NY ..

(efe o o) Stss sole
-
1

AL Hlowd b A Al g0 30 2T T S 3d Ar 9 1o Zataw XKis oolo dwlio - IS

G158 b g Al 0 30 T i S slew WT

lagizie g ) dne 5 pasude SUBT  dsye nl 5
B IPS-NYeo 5 IPANY-- wals glajles Sis oole zoos
ool gans (i3 Jlasl b 33,5 o5 sanlin a5 Jlesl j)
cos (IPFANV-+ Jlog) dops 5+ prhaus 5 Loguasio ol St
5 B Ly g6 pepdes m BYou g w85 15 b
oo 4 059 dlse Jl g srisgid aul® (ud WS pien
I ol Sid oole 5,8 Colys 50 5wl 5)Sles 0lS calises
03y Ol s odes Slie slags pSojlil B bl oo i8S
sladsiz) 5 Lals (59 (il s jo (ol 13 (Ll St o3le
(f US55 50

ok (S aS eoby ol clidss el a8 jgb los

15 b 03,5 &l iy 5 SIS H0abs e olibles,S ol

5005 4> (59l i (adl A5, ok Sl oyl >

Sgd o el |y Siid oole W ialS eyl il Sl ials

v R Y . \

¢ ey g BeSel oV 0 (S g sl YA e
(ans

1 - Ghooshchi et al.
2 - Abo-El-Kheir and Mekki
3 - Lemcoff and Loomis



AARY

A% Hle abios 9 V/) o sles (P '\l}‘(dMﬁﬁ_s“l;&M)é)tﬁ’T@"W)f}l‘c

—— v Nyv..

—a—IPs.-N1.. —=—IPA-Ny--

AL Hlowd b A1 Ol g Al o 38 2T BT S AL 9 T otaw Kl ook dwlio ¢ IS

w (OYA) Glen 9 ST g (YooR) hlSen 5 (s pad
adlo JS' e« Byan ()55 (lime Ll L a5 adly o lpplie
Suid odle p (958 395 Sl g 4Bl Gl 55 @) olS Sis

Ll S ui Py u»).w:.) P d“““"lﬂ u;l.@e

38 T G co Sl 53 03s e SN b
295 4> 50

Wled 35 byless cpl 3 12T i Ao 0 Ar 91 haw
el ojlgen (josis Bpae oy 0 el wald e
Voo i e dr Cumd 4Bl oo SUS ol ke yialS
Ofgrw Byae oy O g Ve o (n SB35 20
e 3y Sy ol am g 009 o5 0y gl 5 Wl a5
Spae 5 Cly g ojsy & ide gll ol idg gb
5 039381 OS] cpl ael s jg) 4 g by adaie 5l (553
Mo Sl &y (Sofolsnjud Esh (o 3 dacgls (] &5 y5bay
win (Japds (23395 g9y I S alo cpl )3 ) 395
cdly pulil ol 5l o g ptell Sis el gexs p)er
{V 9% sl sis)

Jopd Av g 5 ol ) (ieyis Bpas oy B Lials
G2 3 (5 VIE il col s sty aloye 3 o Sl
el Sis odle (Ao pd WIY) (S )5 (5 ¥ g (uoyd VWW/A)
odlo Jlads p (5o wb LA GO (ke Wb
e Ylaol oy () Y 57 (s JS3) 332 a8 olog Sts
Gl g (Fand lagis bulyd 3) (jops e jlde ials
(Vo) ohler 5 spad aile 03938l SB (gjaul jlid
58 Hlade aS" Wages dlpduiy ( aolie S & pbcwd peud
b SRl (S i klyd cod (63,)8 ()39

5 IPANY-- lajlos @ aals Jlas 5l O Hlade ials
gy IPSNV-- jles & IPA-NY-- jles 514 1PNy
ol oles S oole ()l 3 5 VF 5 ¥V NIV Luals el
Sl pdaws 3l Ol Gopne (crop Yo ialS Sleds ol
odle yialS 3 aclae b wop A maw 4 (Wl les)
@ doyd A o 1 O] e pen ialS 4 s ol Suis
olo gals Lol clde (F JS) cul asl gals Of Gyas
(205 5 mdleo) (S 15 586 cov (slajles o 2o S
039 9 I yo b ol b pxe ialS ily ud p dsge jo
(obdme 5 gpae OYAY (o hlSan 5 baore) Wil o aib
(VYAY

By 4 wlasly Ol 35 6N it ol u.:l L alis
DAY o) lSen

(AL slod) T 05 Ogo Ll yd 30 0039y i b
Gyae ghop B0 Lials (ol 5l oy Voo maw
ol 5 493,5 Lxezs S o3l e il ey olsad (oyjs i
4 olS jily glinl g olS (oolS by oy AD) Jdddy gl
doddy) drwg dilale (5o 455 g Bpae (Bl 5l g (45950
ool sl ((So3glg b €5l ploj pd g 09 LRIl Jlb ) o)lgen
Glopd B hals (B JSKE) dawy 295 Jlade Sl a4y dncsgles
il el (1ls )lew) ol Jowsily gaw ) (955 Spas

a8 ple Ks oske (o VOIA) g )USm 53 o3 YIF

1 - Quottar et al.



YY.

el Jol e 53 0595 5 T ot L5b 0K 5 diessn

——D.-Nyv.. =] ..Na-

(ESe o o0) Sl aole
-
==

AL Hlow 33 O i (G000 9 Vo v Zalaw EXUS ook dwlie -0 S

——IRA-Nyv.. —=—IRA-Na-

[ V) S N Y
-t

She 3 A o 38 U39 5w i Mo 33 00 9 Vo ahaw XiS o8ko duslio -1 ICh
@9y by do> g0 33 GgTJ..;S

—+—[R#-Ny.. —=—|Rs-Na-

(i o o8] Sl aske
-t

S8 e mhaw 33 (6095 (g Moy 0¢ g Vv v Zglaw XS ook dwglio Y S
190 Wby A 50 5 T



YY)

A% Hle abios 9 V/) o sles (P Al"(g;“)ﬁ_s“‘l;&w)&)[:j@w}f}l‘c

g 009 dlge Colu g jiwgd lie il Bkl et
o3lo jlade (alS 0l A3y 0)93 Jobo 9 S plys (Al (peinen
P F 90 sladis) wi cel |y oS uiy 0y9d Jsb o Sis
VA pials el (o ps Bpae g0 00 ialS daw ()

(AJSE) 15,5 sles S ool (g0 yd VF/A) (s S

P T Ol bl 30 039 G b
PO >y
Gyae (shoyd e bl b1 2T (i (S sd A law
oS S odle cp MBS ) Al ge cpl 40 i
by 5l i Jlosl 5 U8 AGANB: 5 IGA-NY-+ (sl o
sobd s Spae ialS .l adbl (Sidesd g ol

—+—|GA-Ny -

—=—|GA-Na-

(S o ) Saie ol
-
1

oS A mdaw 30 039 g i A0 930 9 Voo alaw GXiS ook dwlio —A ICH
PIT A0 53 ST S

——|G#-Ny ..

—a—|Gr-Na-

(Efe o 6) S aale
-t
1

PO A g0 50 T Mo 30 e mlaw 30 U39 g T Ao yd 00 9 )¢+ glaw EiS oolo dwglio -4 Ch



YyYy

ealizes Jol 0 53 055 25 5 T G a5 560l Kan 5 ek sn

—— [PA-Ny--

—a— |Pa-Na-

(=3 (=3

[==

(hSs o ) S acla
- -

Ao S A rdaw 38 039 g i Ao y3 00 9 Voo olaw GXiS ool dwlio -V ¢ L

Gl S g A 40

39 dTgﬁb"

——|Ps-Ny ..

—=—|P#.Na.

3 v

«.2 Y.
Vo

5.

2

S &

A0y 1o daw 33 059 g il Mo 0+ g Vo glaw i o8ko dwglio — 1) IS
Q1 Ol g Al g0 30 2T

RS hoyd A g B ol SISy a3 gy Bpas (ghe)d
St ool yialS 48 amd o s a3 5 dsge 3 Jlesl
B ials Jdsar) o> Fr w4 G 203 A daw ol
Gras S Slear b g odn Jin (o Spae o)
5 SR g A o S) wilipe a8 laslel o5 )3 oyt
Ofgrs Bpae b & WS polie ax o (WAP) () Sen
(125l o S o3l ol (sl §) 48) ISk 5o s sl o315
JolS olel bulyd 3 5 o8 ke 4 (SitS 5 lalpd cos
Lol 5 235 dlady e 53 e (I3 (it e &

1 - Zeid and EI-Semary

3 ax gy VF) plde 5y b 2T A5 Sess T

Sis ol polie e MBI (L i Jles! el
2 Ll s sanlie figp doyd B0 g Voo slajled reod
00%9) S Sy Jad el 4 s Sp Ll
B maw » Sisd oo zexs (Jlosl s yis Sl Lels
Al opl cdl dopd Voo pdaw 4 Cad (g Rl o)
odle Wy lasilos > a5 L8 b j5gm8 oS canl ol sdimd LS
oo (e p Nlgie 3)l> Sy pled g pled (pizmen 5 St
0 ials Wy Fo Il a5 maw p3 b Pee ol Sis
WIV) )8 o o5 Y Jials el iaps Bpas (gduo)d
A Ll (A JSE) cuwl sad ol S ol (a0



Yyy

A% Hle abios 9 V/) o sles (P '\l}‘(dMﬁﬁ_s“l;&M)é)tﬁ’T@"W)f}l‘c

S ) @9 (0%9) S 9 S gdaw plyd LS 5 (4>
Mie y 8B b 35 iests dbie (ol eles 0 Jlesl
gaw plg> 9 P> albs ol ) Jad Jobo )3 (95 by
ol oams ol gl cpl b s b cou 1) Suis ole oSy
dxwgs g Wby g 3,5des il Pl p ol slo i &S conl Clas
5 2 i oS b L il )b awlel  (gas 3L oS
oy 3 1l cov crsa 1) O Brae o) (el o395
Slges e o Gt wilie bylyd ) Sledr
Sygots Slel Gl W 0sd ol Gpae L s9u ol
g Srad (5 Jar) 2ge il (o)l oS 5l g plol LS
U cov s oole &S Wdges i 58 (Yre) Ko
Sz oole kS odes J 9 48,5 )18 (955 ke 5 o)l
Bre 0395 S 9 S Al (gl gy ialS |,

A3 ges

oolitul b 3 ;o (51321 9 3 5hos (Sl puSlo duylio
O g 3T 3t

Y] Iyl plo g Jald Jlog St o3lo polia oy
g b e o5y walie o & bl Sl g b 2y Jlaixe
S99 e Colis dajlog ST g dali Jlog (95 e
gy dylad plo 9 Wald Hlows aild dlaws oy (B4l 5 ails
oo odas il &S 88 i e @l dgmg b xe
oalS s @ wals Hled 4 Caws IS cov sleles S
(B eps Bpae & bl Il SN 3wl slas
5 @5 oug) e » Bpae O aop Yo tals
» Gras Ol gaop ¥ il g (@ (i) wls Gady
catly Ll JS St osle alS y Gy ) 235 oo
sl oleg IS St odle i o Yyl a5 435 2
Sy o dze B! by A8 aw sty 2 Mo il Cov
Yo ol a0 Gy > Ol 390 b dnlge Cygo p3 g anily
Dgad Jlasl ddy jl dlsyo o 3 1) 3008 Jde (pl ¥ o cloyd
S 8t b sy e Jole 3 @M i Sk
olo p bbby 5 (235 Sl ) hwgle (IS 4 Cus
9 8l kel o Ol pasde oo ST Sl wul ol Sis
-l x5k g bls olS JolS ol Sl ol o ol
2 g 0xd dxlge @Mo (BS L (dug) al>ye )3 olS 45 3505 51
G Ll A g (@5 el Ay i ol b
(Y Jgi2) 9355 5)9) bawgie

ils el eyied > B Ol ST Koges plo 35 (Ve ))
Dy dalgd a8 36 5y

b T e calie Sl 98 U39y i Wb
G5 Gl g dl> 40

» oS ysbolen 1l U Aoy A g N+ rolaw
Ghopd B ials @38 o odalie b (Vo) 5 () sl S
4 S (g Sid odle e (EalS sl ()fgis B
oy Foog A maw )0 Gl 0000)8 oyd Vv ey pdaw
G Oigr Spas dop B Sl abye ol gl G
P o MO g (sdopd YIB) g)Sa o o /0 LmalS el
G USS) W5 o) pdaw (6YL s ool (g0 A) (5,8
(Y 5)-

Mio) O asede gaw SO )3 oy yieS Gpae labus
35 Oiers s dad e Suis odle jieS zezd el (doyd Al
ole) 03y5 dge gecS 5 cElo (gy500 5 pre e I S
9 00%9) S IR dgeS ol oo Al (Suis
9 u’l J)AM u“.tblf Lv ‘.).))ngo u.cb l) DLS ..\A:}) 0)93 J9]o UM_QK
O 35 jes Bpae 5 ol S (ol A gaw il
7S lacsilaleS 3 e Brae @ lear by M
wbaie ]38l (Sis odle meot gl b b OIS Ll
ol s el el 5 039y 3l Sl ey St edlo
slo i) Cusl oo 3 (395 ie (il 9 Spae ey
(M g

ks

b pSlee dulie g aalllas 3)90 lao ()bl Jlowi g 425

MSTAT ey dwgas 5 oSib slaialssiz cnil Lag) &
Ay O3ssts 5 ol e polans 556 3l (L @l )8 plos]
WS 5 s o3le y doyy Sy lais] paw > del lie
WU I bae ol odd b eSS a3le O Gpas
Jlas] s 53 Ol Bpume )lS 5 Sts oolo 1 398 (sla5
JS Sizs ovle gl by 4l g ol oaimdlis oy S5
WSid o3le ol b i w8l us I ae 5 Jgds) col
QNS ) Ay Jad Jsb ) (g9l b e ialS e,
2 b olaw ialS 5 il Cunsll | ing) doyo > Jles! sl
GalS (235 dye 3 Jlosl st 3 Logas) J3b
o dbe 3 Jlosl slais o logasss) &l a0



YYf

el Jol e 53 0595 5 T ot L5b 0K 5 diessn

b caliseo (S slowd okl (§ w0 31l i olo ST L pan (17 9 i ook (Sl Sl 4wyl Y S
910 Og0 3T 3 od ikl

s olS e &l slaws bl e Sss odle ol Cyune S s oole s

(+2,) (%) (eSe 320 2 p)SkS) (e o )

Q¥ A vy A oA A v A WA A Iv-+Ny..
arA svv B YWy AB yiavy BCD WaBC IRA-Ny- -
1.AB ovw FG v.o ABCD yvey EF vo/y EF IR5-Ny..
arA oAy CD vw/o AB yaay BC WWas BC IGA-Ny-.
arA ror HI ¥/ ABC v/sy AB wy BCD IGs-Ny-.
a¥A sy BC /A ABC visvy ABC v-h B IPA-Ny..
arA ov- DE yvas CD vis ABC Wy BC IPs. Ny..
arA ¥y B vy AB v/¥a BCDE ya/y BC Iv--Na-
avyAB »ao CD y-a/y ABCD vivyy EF vy DE IRA-Na-
AB Ay GH v.#/vy ABCD siwy F wiy F IR5-Na-
a¥A ova EF /v AB vivay DEF y¢/v DE 1GA-Na-
arA ey | vw/s ABC v/fov CDE o2 E 1Gs-Na-
a¥A osa DE y-v/A BCD yiay BC ya/y BC IPA-No-
arA ovy F yvave D v/evy CDE wiy CDE IPs-No-

A 3 me 5SS (glaieldin yg0j] 5l ookl b doyd g s j3 13,1y S putie s O il 9S8 gl g gt yb p0 a5 olb ke

1.8

1.6

1.

1.

0.
0.
0.
0.
0
\90$ \\90 Qgp Qg) RE {zﬁo o \@000

(GoSaio 2 @ 59kS) O S puno (2,5
N E) (e} oo [ N B

Calieo (S sloi 0 i 03l T LB paao (ol palio 1Y S

g 1GS Ny dye e NN e el o )3 bty O Gopnn )8
2 oSS VIFE 5 VEY WY Lyl polia b IPA-NY-
ARPNb+ slajless 13 iy o ol (pyieS g canSlo o
12 £y shS VI¥D o VYY ANS polis by IRS-N-+ 5 IRA-Na-
28 Cul ol mls ol pogde wunl odel Canddy Lo

eSS 0ol T B pao (2157
O e 4 Mg Sis o3l s &S Ol Bpae )
b by booles (o spp oamdplts Sl ce sl (Bpan
@D sy 8L 3503 598l L g ) lesd 4 Cansd Sl
calys Yl o ol Gl Biios el o ] Bpas



Yo

A% Hle abios 9 V/) o sles (P '\l}‘(dMﬁﬁ_s“l;&M)é)tﬁ’T@"W)f}l‘c

Glial pasd 5 bugie Gt bl o ol Bpas il sl
938 (V- 1) olyseliw 5 Lok Lagi 35 plie ol e
5 (V) Ay S AVY) haglgusl g 5l (VA1) 2
ool 0333,5 )5S (Ve ) ohlSom g il

5 Sis ooy (5% 5 ol sl b b Sl ine
5 Canadl 02> (L o )d V Jleis] maw 3 Ol Bpae ol
ol JS Sz o3ke y Jolge ol 3bj il

o 5 18l s U Gpmo bl ke o 45 olodl |
o) 2ald Jlog @)ld dgg Jld e MBS (i v slayloss
e )l sl Bl 4 plgie 4 (i 55 g
Foo Lol boasls Hlasl B Ol &S hge 1 g 33,5
Mde b 4 g @5 albye > T Brae 510
b Cud Ol Bpas IS

Suzs odle aJgr bais Cua (ST B Ol il jlasl s oyee
olS (tuals L8 (g Sy cablos Jolis) oy gl VL JS
o QIS (5> (AT S Cod Ay Jolye Sl S g
e 151y 6lj) & St oole g5 Slis L 3,8 S5 5
s (g dopd Voo Bpas g ol T gl balpd 3 (B pae
A ookow 3 0)lyd alius pl cusly Jlas o Wb andl ol Caawd
o ] 4l 5,Slae L &5 g Casl pign obS St o3le IS 5

S5 doxaid
Sis ools ..\Jy L)“'&’K o ;d)ﬁ)lf 0)9):'“ l) ui uualf
olo 3)Slas (oMo (i3 Lalpd )3 ()95 Bpan 9 035 (2l
Gras dawgie (5 bl s 0 a5 b o sy deu 1) Siis
W wals ol Sis odle 3,Slas il p ol o5ep0

WD kol owdine g pole olol= 565 i p3 (gl ddsle )3 gy b g 3,Sdes 39S g ol LES S AN o edlselel o g o Jlzel =)

Ya-yy

W@bls 2ol 5 sl e ST onldl Ll yis )3 )3 sladypun (oly5 Sloogas p O dgaS (55 156 MY L ol p g o astolo wp (Suwd -V

A3 (P)A

Aoro ()d god g by 9 (S59998 p (y5g s alitre wolie g (S (T Bl awyp VAT LLssle e g (5 cgheseyg wg Lol clo (giizme ol dlde Y

BN o oslatwl o) g 5,Slee slinl 0 Slas o &l ad (g ymed g (Lyud Jolpe yo d)l,\..gi a8 g 59550 zakaw ).ub YAY L gbdome .o g 2 e s e =¥

NYSNWY (VY SB g Ol ple alme . clailaes )

ASVE PV S g O pole dlomo . busjed olon g Ol Lulyd )3 (glaily @) (¢ jiwgid dlge same Uiz

2 OS99 oamd g aliste ypolie ol d9ueS i 58U awyp YAV L gowge 0 g vy el @il wF (glooyg ol (g)db wp pae —F
AV=NE Y ol (6505l pale dloee gl il b g5 033k g ily 5, Sles

Ao .yd 0,Sles glinl 9 3)Sdas p d)l:‘:éj o 5 o 255 (g lisee yolie 3L AYAY L G ) SalS g g (o (lansS @l oM wp (lioe -V

FV-RD AT cisly3 SlalS 5 S

8- Abo-El-Kheir, M.S.A. and B.B. Mekki. 2007. Response of maize single cross-10 to water deficits during
silking and grain filling stages. World Journal of Agricultural Sciences, 3(3): 269-272.

9- Cakir, R. 2004. Effect of water stress at different development stages on vegetative and reproductive

growth of corn. Field Crops Research, 89(1): 1-16.

10-Classsen, M. M. and R. H. Shaw. 1970. Water deficit effects on com grain components. Agronomy Journal,

62:652-655.


http://jstnar.iut.ac.ir/files/site1/user_files_df6acd/godadmin-A-10-2-467-7e53ba6.pdf
http://jstnar.iut.ac.ir/files/site1/user_files_df6acd/godadmin-A-10-2-467-7e53ba6.pdf
http://jstnar.iut.ac.ir/files/site1/user_files_df6acd/godadmin-A-10-2-467-7e53ba6.pdf
http://jstnar.iut.ac.ir/files/site1/user_files_df6acd/godadmin-A-10-2-762-2644524.pdf
http://jstnar.iut.ac.ir/files/site1/user_files_df6acd/godadmin-A-10-2-762-2644524.pdf
http://jstnar.iut.ac.ir/files/site1/user_files_df6acd/godadmin-A-10-2-762-2644524.pdf

YY®

ealizes Jol 0 53 055 25 5 T G a5 560l Kan 5 ek sn

11-DiPaolo, E. and M. Rinaldi. 2008. Yield response of maize to irrigation and nitrogen fertilization in a
Mediterranean environment. Field Crops Research, 105(3): 202-210.

12-Eghball, B. and J. F. Power. 1999. Composted and noncomposted manure application to conventional and
no-tillage systems maize yield and nitrogen uptake. Agronomy Journal, 91: 819-825.

13-Gheysari, M., Mirlatifi, S. M., Bannayan, M., Homaee, M. and G. Hoogenboom. 2009. Interaction of water
and nitrogen on maize grown for silage. Agricultural Water Management, 96(5):809 — 821.

14-Ghooshchi, F., Seilsepour, M. and P. Jafari. 2008. Effects of water stress on yield and some agronomic
traits of maize (SC 301), American-Eurasian Journal, Agricultural and Environmental Sciences, 4(3): 302-
305.

15-Godwin, D.C. and C.A. Jones. 1991. Nitrogen dynamics in soil plant systems. In: Hanks, R.J., Ritchie, J.T.
(Eds.), Modeling Plant and Soil System. Agronomy, 31: 287-321.

16-Hall, A. J. L., Emcoff, J. H. and N. Trapani. 1981. Water stress before and during flowering in maize and
its effects on yield its Components, and Their determinants. Maydica, 26:19-38.

17-Hirzel, J., Matus, 1., Novoa, F. and I. Walter. 2007. Effect of poultry litter on silage maize (Zea mays L.)
production and nutrient uptake. Spanish Journal of Agricultural Research, 5(1): 102-109.

18-Lemcoff, J. H. and R. S. Loomis.1986. Nitrogen influenced on yield determination in maize. Crop Science
Journal, 26:1017 — 1022

19-Liao, C. F. H. and W. V. Bartholomew. 1974. Relation between nitrate absorption and water transpiration
by maize. Soil Science Society of American Proceeding, 38 (3): 472-479.

20-Mcperson, H. G. and J. S. Boyer. 1997. Regulation of grain yield by photosynthesis in maize subjected to a
water deficiency. Agronomy Journal, 69:714-718.

21-Moser, S. B., Feil, B., Jampatong, S. and P. Stamp. 2006. Effects of pre-anthesis drought, nitrogen fertilizer
rate, and variety on grain yield, yield components, and harvest index of tropical maize. Agricultural Water
Management, 81: 41-58.

22-Nesmith, D. S. and J. T. Ritchie. 1992. Short and long term responses of corn to a pre-anthesis soil water
deficit Agronomy Journal, 84:107-113.

23-Ouottar, S. R., Jones, J. and R. K. Crookston.1987. Effects of water deficit during grain filling on the
pattern of maize kernel growth and development, Crop Science Journal, 27:726-730.

24-Pandey, R. K., Maranville, J. W. and A. Admou. 2000. Deficit irrigation and nitrogen effects on maize in a
Sahelian environment. I. Grain yield and yield components. Agricultural Water Management, 46(1): 1-13.

25-Pang, X. P. and J. Letey. 1998. Development and evaluation of ENVIRO-GRO, an integrated water,
salinity, and nitrogen model. Soil Science Society of America Journal, 62(5): 1418-1427.

26-Shangguan, Z. P., Shao, M. A. and J. Dyckmans. 2000. Nitrogen nutrition and water stress effects on leaf
photosynthetic gas exchange and water use efficiency in winter wheat. Environmental and Experimental
Botany, 44(2): 141-149.

27-Singh, B. R. and D. P. Singh. 1995. Agronomic and physiological responses of sorghum, maize and pearl
millet to irrigation. Field Crops Research, 42 (2-3): 57-67.



YyYv

4% sl asliof 9 1/ (goleds oF %4(&3;—@96%)5;@T€~W}r}9

28-Siri, B. 1993. Influence of drought stress on seedling growth and leaf anatomy as related to yield
components and grain yield of tropical maize cultivars. Ph.D. thesis, Christians-Albrechts-University of
Kiel, Germany.

29-Stone, P. J., Wilson, D. R., Reid, J. B. and R. N. Gillespie. 2001. Water deficit effects on sweet corn. I.
Water use, radiation use efficiency, growth, and yield. Australian Journal of Agricultural Research, 52(1):
103-113.

30-Zand-Parsa, Sh. and A. R. Sepaskhah. 2001. Optimal applied water and nitrogen for maize. Agricultural
Water Management, 52(1): 73-85.

31-Zeid, I. M. and N. A. El-Semary. 2001. Response of two differentially drought tolerant varieties of maize to
drought stress. Pakistan Journal of Biological Sciences, 4(7): 779-784.



