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Table 1: Physico-chemical properties of the soil used in the experiment (0-30 cm)
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Soil texture  O.C  TotalN TNV pH P K Fe Mn Zn Cu

0,

Sandy Loam 0.22 0.02

30.92 8.06

mg kg
8.2 150 3.8 3.18 0.34 0.62
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Table 2: The chemical analysis of water used in the experiment
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ECiw pH Ca/Mg SAR Ca* Mg Na* K* COs?  HCO3x
(dS/m) meqL"!
1.88 8.26 0.85 5.76 4.15 4.85 12.22 0.13 0.38 2.85
7.22 8.22 0.52 11.82 9 17.15  42.68 0.24 0.3 1.67
14.16 8.26 0.52 24.73 22.19 42.8 141 0.41 0.92 1.98
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Table 3: Analysis of variance for wheat yield and yield components in four urea application rates (Subplot) and three

irrigation water salinity leves (Main plot)

axy®

8ol il o Sles Sojelgwm 0 %dos ciloy sl als 52 039
Sources of variation <!m% &b df Grain yield Straw yield Harvest Index 1000 seed weight
Salinity S 2 15231.56™ 44129.4™ 0.0004" 6.4"
Error a aglks 4 2685.35 6525.76 0.001 26.53
Nitrogen o9y 4 91194.36™ 415270.8™ 0.01* 4533™
Salinity x Nitrogen  (y359ywixS)g 8 3675.5" 5688.29" 0.001™ 3,71
Error b b sz 24 1399.79 7512.19 0.0011 5.75
CV% (1) &l g’ s pu 11.12 16.04 8.6 5.76
Table 3. Continued alsl Y Jgoo

R e gselas PN i Al b il sk

G LI Total spikelet A Bearing Spikelet Stem

Sources of variation  “lm¥ &be g5 No. Seed per spike  spikelet No. lenght lenght
Salinity Sogw 2 1.19" 23.39m 10.7" 0.55™ 123.73™
Error a aglbs 4 10.13 4.39 1.24 0.13 17.1
Nitrogen 039X 4 10.56™ 574 0.27" 1.56™ 92.19™
Salinity x Nitrogen (O39rwx$yee 8 7.85m 478" 0.25" 0.12 5.9m
Error b b sz 24 7.56 7.11 0.78 0.068 9.17
CV% (1) o 18.91 10.58 8.6 3.46 5.1

Ao, S g de o iy s Jliol mhaw )8l g o pixe S8 oSy A s g % DS
ns, * and **: Not—significant and significant at 5% and 1% probability levels, respectively
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Table 4. Effect of irrigation water salinity levels on wheat yield and yield components

o 9 o 039 als pfalow
6ol Sfdes ofdes 2A KN L 19l ] Job Job
Irrigation «ld Sl <oy 1000 F Seed Non- st aliow 43lw
water Grain Straw  Harvestin  geed Total per bearing  Bearing Spikelet Stem
salinity yield yield g index weight  spikelet  spike spikelet.  spikelet  length length
@) e T %) © No. (cm)
1.88 362.9*  592.6° 0.38% 41.9* 14.7% 25.9% 1.942 11.03? 7.70° 61.93¢
7.22 344.9%  543:® 0.39* 42.0* 14.218  25.8% 1.98* 10.44%  7.59% 59.7%
16.14 300.9°  484.3b 0.39* 40.8* 14.63*  23.7° 1.722 9.36° 7.33° 56.24°

Al sre SIS 503l Gulusl 1 g 0,0 O e 55 5 (g)le] el asie 5 tie g > (gl a5 golael
Means followed by the same letter are not significantly different at p=0.05, according to Duncan test
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Table 5. Effect of urea application rates on wheat yield and yield components

359,15 ¢yl 30 . BT IRSY) Pl el aloww
g | ke oSl s T I T R
Urea ails adlw Clolo g 1000 aliew  Qeed Non- 9k aloow a8lw
application Grain  Straw  Harvesting seed Total per bearing Bearing Spikelet Stem
rate yield yield index weight  spikelet spike  spikelet spikelet length  length
(kgha'") (gm™) (%) (2 No. (cm)
0 172.0¢ 226.1¢ 43.2% 41.8° 13.4*  21.4° 2.1# 10.11* 6.98¢ 53.9°
100 312.0¢ 433.1° 42.2% 44.6* 13.8%  24.0% 1.712 10.10? 7.38° 59.12
200 377.8> 580.1° 39.5b% 42.5% 16.2¢  257% 227 10.47% 7.49¢ 60.1*
300 424.6* 729.8* 36.78¢ 40.3% 14442 275 1.6* 10.30* 7.76° 62.1*
400 394.9*  732.3% 35.17¢ 38.7¢  14.84* 27.3* 1.7% 10.42° 8.09* 61.22

Means followed by the same letter are not significantly different at p=0.05, according to Duncan test

s o ime Sl ge3T wlel 11 g oo 0 B e 10 g (glel sl ais S ie gy gl a5 Sla Sl



AFY o 3y piF 5 8ot (sliml 5 0 Shos  oysl 4igs i 555 5 okl ST (658 hlite Sl i e S

Syoyo &S5 | S 0 s re do 0 S (5ke] mlaw
0,8 bos iuli8l Cond (60 S Dl I8l L as ol
Brae oyl 395 9>ly o lil 4 Jluglyiear .23l rals
VAL )bl OT (g)0) (538 (A5 gl (S 50
axlg VA Gl 4y ails o Slae 50 (e y3 o jgwd
Sl b T b a8 e les Js 28l il
G330 b eiad 6,lal ey eionses VEINVE 5 VITY
Olime 4 o Sy ails o Slas  (Bras 0,9l 055 axly 2
S5 cpl aosmline ol 8L il asly VYA 5 V/EP
Sl b pasS 5 Shee 09l 355 Caite 3G aS o5 o L
slo slaazily b osalin pl il 2als 6 LT O 6,50
(Bezerra et al., 2018: Chen et al., 2010) )| Xans3
25U s w4y ol ol 4 olS 5L als e
Hunson, 2006: ) oJg Jils » (gyad s ake
SKalen (Grattan and Grieve, 1999: Karimi, 2019

600
ECiv=1.88 dS/m
% 500 -
L4 ]
&S o
g2
@ d a0
-
@
5!
= 2, 300
£
S _ 2
i . Y=172.70+1.9X-0.0032X
3 27 R*=0.83"
o
L]
100 . . . . .
0 100 200 300 400 500
Nitrogen application rate (kg ha™)
2 pr=SekS = (B a0 0jgl Hladio
600
Y=181.59+1.38X-0.0026.17X*
% 500 R*=0.67"
s 2 .
2] a0 .
= ° .
E 1 L] ° L]
2 2, 3004 °
= .
g1
L]
% 200 ] 8/ ECiw=16.14 dS/m
L]
100 : : . . .
0 100 200 300 400 500

Nitrogen application rate (kg ha")
S 40 oSS — 5 y—ua0 03l Hla—dic

w90 35 JLSe )5 o FelS Yo Bras iz
ols ol Iy YIF g YIY e a0 1) ails g olS o Slos
MalS 5,5L2S sl 0450 555 0B yme golazl Ll el ey
u‘))ngS J..a‘).) » 0)9‘ 095 Sl )AJL o 4.9)..04409).&9
Khattak et ) coul ool (5,155 55 ubizme plo lawgs
(al., 2017

g ilido Folaw jO (g pid 095 b pUlS Frwly

LS')(:*ffe-’f
i golw 4 puiS ails 3 Shee Gl g,V JSS
J‘ud)l-:-?j Hj d)ﬁméb@)db)g‘égfdﬁn
W oo HLaS 1) ey eiesj owd VEITY 5 VITY /AN
35 4 pasS Ful ¥l atie &5 sbiles
4z )0 doles 5l 5 09 lie (5550 o aw o 50 (59,0
555 it polw (Siied copd 05 (G5 e
2 S5 g aw o 0l o See (e b (G558

600

i s00] ECiw=7.22 dS/m . .
& 2 400
57
= | 300
D\
5!
ERELE
=
3 1 100

% Y=165.98+1.46X-0.0019X>

0 R?=0.92""
-200 -1‘00 l; 11‘)0 2[‘)0 3[‘)0 430 530 600

Nitrogen application rate (kgha")
S 53 oS glS — 50 03] lu—iio

30 080 095 alizko Zglaw 4y puiS Wild o Shoce Fwly ) S

Sl ST (659 el aw
Fig. 1. Wheat grain yield response to urea application
rates at three irrigation water salinity levels



WA 5l Y sl sl psle 4o e sla i

Af¥

S 0395 Jele a5l Gl )0 a8 (6355 dnogi 5l G0
Qdgal pladl el oo oolaiwl asy sloxi ¢ oL 59,55
S oo (& S 4zl Cyiz ol ol s (Karimi, 2015)
it s VIYY & VAA 31 6l T (5555 Gial331 b o5
4 0y5l 355 & paiS li sline o Sloe g (sl 2o
Sl I3 a4y p3Y 8l yralS LSe ;08 Tl S Ve e
S8des lie 05l 995 LS ;5 0,55l Y
Sl @iyo e 33 0,5 FYY ol (698 gelams (a9 ,o il
) BT 3 Slae i s b gzyosio 2 05 )+ 45 5
835 I3 b e ieiie Sy IS5 5145 jsbslan
4 T00 lals o Sles oy (iegj g VAN T 4 (g Lol
50 28l ymalS (b, Voo Joles) mupe e j0 05 VP
ol 2l 655 Gl L 525 055l 065 4 palS 55 ogeas
Oliee 4 (6955 5L ey udesjswd VPN T & VAN
ol 28l 2l (0o YO Joles) ,LSa o o SolS \F-
2925 S5 55 g5 sl Jalygins 5l 5 b sl
3 S 5ol dls e Jalgiss i aler
Ll Kinlon (Moshiri et al., 2015) pasS olS 445
SL glsl ojlas sl ,od slp oRaeen (ol oy
28 Ll 5l a8 wo )0 Ve e p tes 5o VYl e

Gy b oS

2 (S595 SrogS fliey Bras 5o pas el Hod
B @b by job i lylyd 4 Cod jed Lalys
5l & «(Hunson et al., 2006) <ol oo 5,158 50
Lulyd 30 (G355 GossS S Bras 4 5 o Kaags
Bezerra et al.,) .xs)\o.x;L" 5o e Lol L a4 s el

.2018: Chen et al., 2010

9.0
[ ]
857 v=6.99+0.0036X
1 R*=0.65""
—~ 7 8.0 1
L
ER
E 1
=]
g 1 7.0 7 .
2
W
6.5 .
6.0

T T T T T
0 100 200 300 400 500

Urea application rate (kg ha'l)
SB35 pyFeLS — 5y 03! Hladio

Clasd Gl b as ols plas 3 Gheghy b
Sy oo YYNE 5 YIVY 4 VAN 51 k!
S e ie 50,5 TP 5 FEE € FA0 Sl Joily
Gy o35 3 oizen sy ool @l (S JS8) <8l
2R by 0, AT (508 (5 el e y2 0 0] 355
gl 0992 omb JS @ o Sh9 i 095 4 pasS 5L 4yl
(1 J3o) adlies 0 S T 005 fieo 5 sl
Balali et al., 2000: Moshiri et al.,) s5 Kol
(2015
S Cwl coddly Gl Sl S USS ez
N Gkl ST )98 zolaw o als o Slos 0 5 e
KO0 Jolro codpay o uingjows VENT 5 VIYY
Voo Feoo Graojlalog aeyn @ 00,5 V9. o FFF
4z ST 208 ol oyl 055 LS 0 p,55LS VP
VIYY 5 VA bl o bl 5o ails o Shas )50
WS Jg 9555 jlogine glol il ey (deyj g
Sl st b )bl of )98 mhaw 90 cnl jo 3 Skee
gl gine lal il ey uierj s VN (5L
Gl (355 3 ge wl e 0y5l 355 @ sl S e
o3 VIYY & VA 6l 0T 5,5 51 ails o ,Shoe
Si9r segS Sdx LS g Gl Wlge e p
obS 5 b @llae (S95 sbaeoeS Srae pas o 4
ks (Gardner, 2014) oasplxl glo gipghy goli .ol
353590 B39k 3l deyd Vel S a5 el Suadly
Sl Siamy hauly) b csls by alols s ansS
OlSasy cpl (Alley et al,, 1996) ssi o coiils
Gy 4 Cad dB3gS pan oy Conntl 2 0T e

3.2

3.0 4
28 Y=2.49-0.005X+0.000006X>
26 1 R*=0.52"

24 4
i , 224
2.0 4

T 1.8

1.6

Nonbearing Spikelets No.
(s dzlS Sl

1.4 4 (] .

1.2 o

1.0 T T T T T T T
-200 -100 0 100 200 300 400 500 600

Urea Application rate (kg ha™)
S 45 o Sl — 5y 0l o

50 32 a3 EC=1AA b 5kl T L o 5T (55 )3 g Jobo 5 59,4 alS olasi 1 091 395 30,15 1Y JSCi
Fig. 2. Effect of urea application on number of seeds per spike, spike lenght and number of spikelets at irrigation water

salinity of 1.88 dSm'!



Af0

w08y paiS o Shee (slizl 5 o Shes oyl 459,05 355 5 55kal ST (6558 e I3 geu S

Urea application rate (kg ha'l)
S 30 oy FeLS - 5y o 09l i

30
28 1
<
zZ —,g, 26 -
P
= 2
2 24 1
-
.
E j 2
* Y =22.71+0.015X
. R’=0.67"
20 1
18 : : : . .
0 100 200 300 400 500
Urea application rate (kg ha™)
S5 50 0, FglS — 5 a0 09l Hlo—io
9.0
L]
-1 851 Y=7.1+0.0025X
EBR R*=0.55"" .
= .ﬁ‘ 8.0 -
=3
§
s 7.5
Z]
7 1
N 7.0
L]
6.5 : : : : ‘
0 100 200 300 400 500
Urea application rate (kg ha™)
S )0 p S gl — B 0 09 Hla—dio
30
28 | Y=21.02+0.015X-0.00013X>
R*=0.45" .
2. °
z 3 2 ¢
S
= 2
=3
& 3" 24
24
E J 22
wn
20
18 ; ; ; ; ; ; ‘
200 -100 0 100 200 300 400 500 600
Urea application rate (kg ha™)
S 50 oS glS - (b0 03] Hladio
82
801 v=6.96+0.0018X .
Pl
_q R*=0.6 .
£
< 2 7.6
5 .
2] 72
2
1
6.8
6.6 . . .
200 0 200 400 600

16.0 -

Y=13.4+0.0047X-2.14X>
R>=0.41"

15.5 -

15.0

14.5 -

14.0

amls 5 slass

Total Spikelet No.

13.5

13.0 -

125

-200 -100 0 100 200 300 400

Urea Application rate (kg ha™)
S 33 oy Sl — 5y e gl la—io

500

600

9 ddgs 40 Aild dluwi axlS S slawi poygl 095 J1.Y JSCS
colsa b )bl of bond g bl glaw,s o adgs Job

o g u».o.w)‘swé viYYy ‘;J).oﬁl

Fig. 3. Effect of urea application on number of seeds per
spike, spike lenght and number of spikelet at irrigation

water salinity of 7.22 dSm"!

14.6

14.4 4
1429 Y=13.03+0.0024X
140 | R*=0.46"
13.8 4
13.6 q

13.4 A

Azl Slosy

Total spikelet No.

13.2 A

13.0 -

12.8 4

12.6 T T T T T T
-200 -100 0 100 200 300 400

Urea application rate (kg ha™)
S8 j0 0 S gl — 8y a0 09l Hla—do

500

600

g ddigs yo dild dluai (WasdS IS olaxi y 0,9l 095 F1.F JSCi
colo b ylel O b owd )lel gboe,S 5o adgs Job

o g udg j owd 1PN F (SO sl

Fig. 4. Effect of urea application on number of seeds per
spike, spike lenght and number of spikelets at irrigation

water salinity of 16.14 dSm™!



WA 55l Y sl sl psle 4o e sla i

a¥s

P9 055 byl s (5l e S gLl il 4 oy
Bran jlond ;o als o ,Slas (55l Jxe ),ab S g il
als o, Slas ol .uils 0,5l 955 LS jo 8 F5lS T -
i3 VENE s VIVY VAN )l O slags o0 40
03,8 Zdlys oygl 058 lSe yo @SS Fer a5 e
3 S YVVY o FFOPY FYA- o Jolee o 5 4y wivg
5o als o Sles s (gylo sire OS] ax ST 09 20050
Fa g iessews YIYY 5 VAN )l O slags g
2oy VENE 4 6500 (ial8l L Jg cblas 592
O Comd a0 YYITA Gl a4 dils o Slee a0 jie
ol S5l saalive (pl 0g o re 5kl Jlail gzl ol
e 4 (59 (R A paiS Fuly ogou aS Cewl ol
Bernstine et al., 1974: Bezerra et al., ) sls S
OSes 5 7 Gloow)n @S el w85 15 )
Jlize &Il ow,p Bue L a5 (Chen et al., 2010)
a8 ol plas ol plnil )3 olS (sl (5955 955 5 580
sl hals &3 wlgs Jeilly (5)5h A Dol Gl
550 Wlgees by 6)eh 40 (Sierd slassS Bras g
stelive uli Al aiils )3 ged g 0l 5 2 BB
o5 (Lacerda et al., 2015) | Kangh plo lawg

R PRV 3

Ol e Geieriiewd VA il O (g0 5o
ool Ll 5 B pan 0351 355 ol el 81 L o o Shae
oRIPB g o)l sleazds slass fals Jds 4 (g
GSoilul sl sl ple (V JS&) Canl aligs Job
50 ol il (Byas 0,5l 965 L (gl pime bl 0als
VIYY g5lol ol )5 50 ails o Slas iolsl a8 ol >
deaxls olass golisl fds (RN Py e e
ool o (F US8) conl adigs Job g dligs jo ails slass
50 0yl 955 Bras boaily o Slee yiolidl cde F S
VNE St s bl O b s el
Slass S slaws 2ol581 wiloas (6 ,lol yia p (pdesj ows
el Aigs Job g Al o il

0s ilido Fobw 40 (Sygui il b S grwly

9T
55 paS als o Slae skl O (5555 53l g, & JSs
&S psbples was e (i 1) (G595 955 alie zolan
Sl sne )*-‘L d)lf.-.’y‘ ol S5 Cawl aine O JSS )
S Yoo e o G bl 4o piS ails o,Slas
Ol Jleglsreds .cullaio gl 355 LS o 0 Sl S Y-«
las)5 )3 9 (Sh9r 995 S ras pae jlogs o ails 3 Sles
G ey eiegjewd YTNE 5 YVIYY /AN oLl &
e 3 5 VAN o VEPPY VYISV Jolee oo 3

600 -
[ 0 kg/ha urea gg 100 kg/ha urea 3 200 kg/ha urea [ 300kg/ha urea 7] 400 kg/ha urea

i 500 - -
E 2 Sl s TS
03 400 + \\ R B
E \/\ S % RN
£% il NS
= % 3007 W e
= R SERK
G 1 R ARES
3 200 - AW o
) SRS SRS
~ S ARAS
RS S
100 N N
AW o
A ARAS

0
1.88 7.22 14.16

Irrigation water salinity (dS/m)
(o 3 uiony o0) ©oketl T (5590

0391 295 b 7y 3 Sl ST (639 ilizko gk & P Gl B S
Fig. 5. Wheat responses to irrigation water salinity levels at five rates of urea application



¥y o 3y piF 5 Shes (sliml 5 0 Shos  oysl 4igs i 555 5 okl T (558 Blite Sl i a5

0595 Ol g VY axdllass g0 S Sﬂ osle l5me
Og>g0 LgL&bJ.A.\”)s.\.MJJ k}ul.w‘ » | S50 oY S
S o p,5lS Fe o 8 a0 (Moshiri et al., 2014)
s dald jo pauS wls JiSe o (5 7 adgs (gl 09l 065
@ S Wb Jol az 0 0 Ll cnl o0l &5 ,8 55
Sged pladl ole oy FoaiiSagame I Jol> Cusgase ald,
sl bug al,  Jele o SoaSegase glulil
Hunson et al, 2006: ) cool oo (3,155 55 o Kiw g
.Karimi, 2019

A Cad (GHgd GRS (SaSogame Sl Hog e
P eSkS Feeas Sl les o S gsdol maw
30 (0 JS5) o )T svalise WS cdl o 0,9l 055 LS
355 Brae b SB gsdols mhaw Cosgase !l o)
L VIVY 51l o e Gl b g 90,8 aii e 0l
2 oS YYVIE @ FEF/A 5 e Geiegjowe VOO Y
@ &l o Slee o sxe alS oplcdl malS as e e
Cowl dligm> j0 wlo dlass g axlS IS slaws als Lo
(I

Skl Of hgd el B L als & Slee 8L5 zals
paiS aS Sl o cplay Ko Guies j o VITY 45 VAA
9 el G9d @ Jaxie 08, o ( 08)) axlllaes;ge
.(Vahhabzadeh et al., 2009) ¢l LS ;o 5 0 sga>

b S ams
4 poS gl 698l az ST aS ol Glas oyl S
Sl lie (9505 095 Al golaw ;5 (Sig 5 095
9 Shee Gl e ()bl O (sy9d Gl b Iy
Llpd 5o b oo A8 (5955 355 92l 2 B ras )l
2 sl 4 puS ails o Slee Al Gl i 0l
5 VIYY OVIAA bl O elas,pi 45 oygl 055 ol
9 VT2 N Jobae o jay o ediegjowd VPN Y
Sial33 b aS ol Las ey ol mmls etz s VYA
56 eS8 5linyse (e 055 Ol bl 2l sye
VAA 51559 il Bl b gy cnl bl pd o .2l pals
Ol @ alls 0 Shoe (liae o p uieajoms VITY &
Voo Oliee 4 3Lao 90 0490 055 Lol il ol (g lo Se
G5 GRIBIL (zee dl el LS o 6 SlS

lisd g alls 08 e o (Sad (52
Gy 0975 (Sanly Whe 525 (5345 alisee oo 40 (5]
SgeS Db g S (g pidol> mhaw 4 (598 (5 4 ol
Crrlols mhu Il L g g S s Slié olis
6058 o (Sead (Bran opsl 055 (liee) S
et e .l Gl ails o Slae e 5 55k]
slosloss 5o @lal Ol gy 5 pasS wls o Shae
USSR AR S PRI PIEK PRI PRI
Sy BT 5 ¥R /A A oY Jolee oo iy o)l
PSS e Bran land 0)90 )0 (Kiwan (pl 4z )51
2l s 0p Jlogme gilel Ll oyl oS LSe
USRI Bt ORC S TPV TN SO
3 kes 2 (5,98 G5 5l aallls cnlpln 105 lo cine
OSoe SB srilolo gl (85 8 50 e plals
S iy £30se ol uled ke ) bl s ol
gl 5 Sood 5 o Sl Lally) )0 95290 slaslas
Loowslie ) wlioe a1, S palol>
Azizian and Sepaskhah,) | Siegs ple sl is,lS
5 y>9 Cwl Kalea (2014: Bucher et al., 2016
OyS gealy 09 glaze (Bucher et al., 2016) ), Ko
Dga 55 1y Wolie 28L b slaSE 0 (5,00 i @
9 & Jors il s a8 Winged (5155 ol Sagly 0l
C P A ey byl g S L L sl e o)
S p pkerjewd Vg | S glidlo)las ()90 Jolae
Azizian) olgaliw 5 (b je Gl @l (orizes Oy
@ Joss aliw] a5 ols Lz (and Sepaskhah, 2014
B A B sy ke Sl b 58 (55
Sfes Glime a5 W3,S 0 )il AT cnl 4 ol Kigh ol
355 Glie (RSG5 Sopd 5 Cod slajle o
595 45 (5,5 pof Slylecs 5l feS W8 8T L 0 (S
g2 W09y 08,5 8l 0 sl (S
als 5,SLoe 5 gyl ST (5558 5 poce ags ol 5
Jds & (S35 095 Bras pae e i plajlens o
a5 pSoluil slaasls 5| oz » 5)5h Wil pac
g ddgz 4o &l dlasd @l S slaws wils i 5 i)
s A wosalie cl clde (O JSE) conl (adg> Jsb
S Dby e S s Sl il ie
OV Jgo2) Sb 408 gl ol puiS 0 Sles 2 (5595

a5 o oS Spae Dy Kby



WA 5l Y sl sl psle 4o e sla i

AFA

FaS 2o 3 YO Jolxo) oyl LS 10 0,59 S VP Bran g
)5 ol (9 pd Ll

. Y =16.39-0.2X
177 R?=0.58"

Total Spikelet No.
azxlS Slosy

0 2 4 6 8 10 12 14 16 18
Irrigation water salinity (dS/m)
P g ) (gt — Sl ST (5 ygmit

Seed per spike No.

adigs 4 ails dlaxy

Slails oSles ey miesj e VENT @ g LT O
VAR (5595 b ST Lo (55lal jlas 5o 1S 50 o5 F100

b als [LSe jo o VIF sgas 4y o e j g

34

329 L4

Y =30.09-0.36X
R*=0.46"

30

28

26

24 1

22

Irrigation water salinity (dS/m)
i g iy ) (gt — ()l ST (6 y9mit

0391 095 ;LS 10 0 S oS oo by (gl jlows 10 Azl JS ol g adigs o &l dlus 5 kel O (55940 1.5 JSis
Fig. 6. Effect of irrigation water salinity on number of seeds per spike and spikelets at urea application rate of 400 kg

ha'!

elecin sac Lol pls SOL 255 BT g3lle pl e
Ol ool gilie 5 53,535 355l 5 Sl 55 e
19,98 5 e S LeSw Jl38le 5 8yme bl 4 ylaol
o S Slido 05 p il 5l asu Allie (pl 005 e

el VYoV AVE S ol b (59 il

Alley, M.M., Scharf, P., Brann, D.E., Baethgen
W.E., Hammons J.L., 1996. Nitrogen
management for winter wheat: principles and
recommendations. Retrieved Jan 20, 2019,
from  https://www.pubs.ext.vt.edu/424/424-
026/424-026.html.

Ayers, R.S., Westcot, D.W., 1985. Water quality
for agriculture, FAO Irrigation and Drainage
Paper No. 29, Rev. 1, UN. Food and
Agriculture Organization, Rome.

Azizian, A., Sepaskhah, A.R. 2014. Maize
response to water, salinity, and nitrogen levels:
Physiological growth parameters and gas
exchange. International Journal of Plant
Production. 8, 107-130.

Balali, M., Mohajeremilani, P., Khademi, Z.,
Doroodi, M.S., Mashayekhi, H.H., Malakooti,
M.J.,2000. A comperehensive computer model

oy
5 o Slided o 3550 ohSen Sl aliwgins
Ol (65,5188 Sijgel 5 Slagizs 3550 Ol g S 2
S8 g Si5 Wdged SS ol cnl gl a5 on
oLisls sbewl gl xS GBI Clz iz 00,5

&l
for  fertilizer recommendation towards
sustainable agriculture. Ammozeshe

Keshavarzi Press, Karaj. [In Persian].

Banaee, M.H., Moameni, A., Bybordi, M.,
Malakouti, M.J., 2005. The Soils of Iran. Sana
Press, Theran, Iran. [In Persian].

Behbahanizadah, A.A., Ehyaee, M., 1993.
Methods of Soil Analysis. Paper No. 893, Soil
and Water Research Institute Press, Tehran,
Iran [In Persian].

Behbouieh, M., 2018. Elucidation of salinity,
nitrogen source and pH on the nitrogen
volatization. MSc dissertation, Faculty of
Agriculture, University of Shahed, Iran. [In
Persian].

Bernstein, L., Francois, L.E., Clark, R.A., 1974.
Interactive effects of salinity and fertility on



A o ) o 3 Shae (il g 3 ,%hos p 0)5) 455y 955 5 )l Ol oy98 e Sl S

yields of grains and vegetables. Agronomy
Journal. 66, 412-421.

Bezerra, I.L., Gheyi, H.R., Nobre, R.G., Lima,
G.S., Santos, J.B., Fernandes, P.D., 2018.
Interaction between soil salinity and nitrogen
on growth and gaseous exchanges in guava.
Ambiente and Agua, 13 (3), 1-12.

Bouyoucos, C.J., 1962. Hydrometer method
improved for making particle-size analysis of
soil. Agronomy Journal. 54, 406-465.

Brady, N.C., Weil, R.R., 2002. The nature and
properties of soils. Prentice Hall Press, Upper
Saddle River.

Chen, W., Hou, Z., Wu, L., Liang, Y., Wei, C.,
2010. Effects of salinity and nitrogen on cotton
growth in arid environment. Plant and Soil.
326, 61-73.

FAO. 2005. Fertilizer use by crop in the Islamic
Republic of Iran. Retrieved March 10, 2019,
from http:// www.fao.org/3/a-a0037¢.pdf.

Grattan, S.R., Grieve, C.M., 1999. Mineral
nutrient acquistion and response by plants
grown in saline environments. In: Pessarakli,
M., (ed.), Handbook of Plant and Crop Stress.
CRC Press, New York, USA, pp. 275-300.

Gardner, T., 2017. Evaluation of in-season wheat
nutrient uptake changes and nitrogen
management for grain and dual purpose winter
wheat. MSc  dissertation, Faculty of
Agriculture, Kansas State University, USA.

Hanson B.R., Grattan, S.R., Fulton, A., 2006.
Agricultural salinity and drainage. Retrieved
Jan. 18, 2018, from https://www.researchgate.
net/publication/321144519 Agricultural Salin
ity_and Drainage.

Jones, C., Jacobsen, J., 2005. Nitrogen cycling,
testing and fertilizer recommendations.
Retrieved April 12, 2019, from
http://landresources.montana.edu/nm/documen
ts/NM3.pdf.

Karimi, M., 2015. A Guideline for Wheat
Nitogen Fertilization. Sahrasharq Press,
Mashhad, Iran. [In Persian].

Karimi, M., Khayyambashi, B., Cheraghi,
S.A.M., Nikkhah, M., Rahimian, M.H.,,
Pirasteh-Anosheh, H., Shirantafti, M.,
Soltanigerdefaramarzi, S., 2020. Elucidation of
wheat response to phosphorous application
rates and salinity stress under field conditions.
Environmental Stresses in Crop Sciences.

13(1), 313-318. [In Persian with English
Summary].

Karimi, M., 2019. Effects of irrigation water
qualities and iron sulphate application rates on
wheat (Triticum aestivum L.) yield and yield
components. Environmental Stresses in Crop
Sciences. 12(4), 1303-1312. [In Persian with
English Summary].

Kazemeini, S.A.R., Alinia, M., Shakeri, E., 2016.
Interaction effect of salinity stress and nitrogen
on growth and activity of antioxidant enzymes
of blue panicgrass (Panicum antidotale Retz.).
Environmental Stresses in Crop Sciences. 9(3),
279-289. [In Persian with English Summary].

Khattak, S.I., Baloch, M.S., Naveed, K., Khan,
E.A., 2017. Improving farmer’s income and
nitrogen use efficiency of dry land wheat
through soil and foliar application of N-
Fertilizer. Sarhad Journal of Agriculture. 33(3),
344-349.

Keshavarz, P., Moshiri, F., Tehrani, M.M.,
Balali, M.R., 2015. The Necessity of Integrated
Soil  Fertility Management for Wheat
Production in Iran. Journal of Land
Management. 3, 61-72. [In Persian with
English Summary].

Lacerda, C.F., Ferreira, J.F.S., Liu, X., Suarez,
D.L.,2015. Evapotranspiration as a Criterion to
Estimate Nitrogen Requirement of Maize under
Salt Stress. Journal of Agronomy and Crop
Science. 202, 192-202.

Maas, E.V., 1990. Crop salt tolerance. In: Tanji,
K.K., (ed.), Agricultural Salinity Assessment
and Management. (pp. 262-303). ASCE.
Manuals and Reports on Engineering Practice
No.71.Am.Soc.Civil Engineers, New York.

Maas, E.V., Hoffman, G.J., 1977. Crop salt
tolerance-current  assessment. Journal of
Irrigation and Drainage Division, American
Society of Civil Engineers. 103, 115-134.

Malakooti, M.J., 2010. Balanced Nutrition of
Wheat. Amoozeshe Keshavarzi Press. Karaj,
Iran. [In Persian].

Moshiri, F., Shahabi, A.A., Keshavarz, P,.
Khoogar, Z., Feiziasl, V., Tehrani, M.M,.
Asadirahmani, H., Samavat, S., Qeibi, M.N,.
Sadri, M.H., Rashidi, N., Khademi, Z., 2014.
Guidelines for Integrated Soil Fertility and
Plant Nutrition Management of Wheat. Sana
Press, Tehran, Iran. [In Persian].

Motesharezadeh, B., Vatanara, F., Savaghebi,
G.R., 2015. Effect of potassium and zinc on



WA 5l Y sl sl psle 4o e sla i

RTAR

some responses of wheat (Triticum aestivum
L.) under salinity stress. Iranian Journal of Soil
Research. 29, 243-381. [In Persian with
English summary].

OmidiNasab, D., Gharineh, M.H., Bakhshande,
A., Sharafizade, M., Shafeinia, A., Saghali, A.,
2015. The effect of seeding rates and nitrogen
fertilizer on yield and yield components of
wheat cultivars in corn residue (no tillage).
Iranian Journal of Field Crops Research. 13(3),
598-610. [In Persian with English Summary].
Qadir, M., Quillerou, E., Nangia, V., Murtaza,
G., Singh, M., Thomas, R. J., Dreschel, P.,
Noble, A.D., 2014. Economics of salt-induced
land degradation and restoration. Natural
Resource Forum. 38, 282-295.

RezvaniMoghaddam, P., Koocheki, A., 2001.
Research history on salt affected lands of Iran:
present and future prospects-halophytic
ecosystem. p. 83-97. In: Taha, F.K., Isamail,
SH., Jaradat A.A. (eds.), Proceedings of the
International Symposium on Prospects of
Saline Agriculture in the GCC countries, 18-20
March. 2001. Dubai, UAE.

Vahhabzadeh, M.,

Majidiheravan, E.,
Hajakhoondimeibodi, H., Tabatabaee, M. T.,
Bozorgipoor, R., Bakhtiar, F., Akbari, A.,
Pakder, A., Sharifolhoseini, M., Afyouni, D.,
Rostami, H., Azarmjoo, H., Koohkan, SH.,
Amirijebalbarez, Q., Saberi, M. H., Binab, H.,
Qandi, A., Bahraee, S., Torabi, M., Nazari, K.
and Pirayeshfar, B., 2009. Bam, A new bread
wheat cultivar for moderate climate zones with
salinity of soil and water. Seed and Plant
Improvement Journal. 25, 223-226. [In Persian
with English Summary].

Watanabe, F.S., Olsen, S.R., 1965. Test of an

ascorbic acid method for determining
phosphorous in water and NaHCOs extract
from soil. Soil Science of American Procedure.
29, 677-678.

Yaghoubian, I., Ghassemi, S., Yaghoubian, Y.,

2017. Effect of sowing date and urea fertilizer
on some morphological traits, yield and yield
components of wheat in Hashtroud, Iran
climate condition. Agroecology Journal. 13(2),
53-64. [In Persian with English Summary].



Ls'ﬁ} @j.c >3 (5.]9_.3;.4@@..&.33

A Environmental Stresses In Crop Sciences
Vol. 13, No. 3, p. 937-951
< Fall 2020
University of Birjand http://dx.doi.org/10.22077/escs.2020.2071.1554
Original article

Interactive effects of irrigation water salinity and urea fertilizer on wheat (Triticum
aestivum L.) yield and yield components

M. Karimi
PhD, National Salinity Research Center, Agricultural Research, Education and Extension Organization (AREEO),
Yazd, Iran

Received 27 November 2018; Accepted 9 March 2019

Abstract

The present field experiment was aimed to elucidate the response of Bam wheat cultivar (Triticum
aestivum L.) to urea application rates (0, 100, 200, 300 and 400 kg ha™) at three irrigation water salinity
levels (ECiw= 1.88, 7.22 and 14.16 dS.m™") at Sadooq salinity research station located in Yazd province
in central Iran. The treatments arranged in a randomized complete block design in the form of split plot
with three repelications. The results showed that urea application is necessary for improving wheat yield
at all irrigation water salinity levels. Wheat response to nitrogen fertilizer was similar for all salinity
levels and followed second order equation. Indicating the lower efficiency of urea at higher irrigation
water salinity levels, with increasing salinity levels the grain yield increase due to urea application
occured at a slower rate. In addition, the results showed that while increasing irrigation water salinity
level from 1.88 to 7.22 dS.m™ was not affected wheat yield significantly, the nitrogen requirement
decreased from 400 to 300 kg ha™' urea. Moreover, with increasing salinity levels to 16.14 dS.m™', wheat
grain yiled significantly decreased to 3.6 t ha”' and urea requirement decreased to 260 kg ha'. In
conclusion, application of 300 kg ha™' urea for production of 4.5 t ha™! wheat grain yield using irrigatin
water with ECiw of 1.88 to 7.22 dS.m™' is needed. However, 260 kg ha™' urea is enough for production
of 3.6 t ha”! wheat grain yield using irrigation water salinity of 16.14 dS.m™.
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