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Table 1. Mean values of precipitation and monthly temperature at Nazloo Research Station in 2015-2016

Month August  September October January February March  April  May June July
Rain (mm) 12.6 71.8 62.6 11.8 515 21.2 21 352 299 0
Av. Temp °C 16.1 10 3.57 -1.42 3.77 6.15 111 135 188 23.1
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3. Field capacity moisture
4. Permanent wilting point
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1. Bulk density
2. Electrical conductivity of the saturation extract
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Table 2. Selected physicochemical properties of soil in tested field

Average volumetric

. Average Average EC moisture content Soil Analysis
Soil bulk Saturated Permanent
depth texture density Irrigation Soil F'elq wilting 0.C Av.P  Av.K
water E capacity -
xtract point
grcm ds m? %

0-30 Clay 1.48+0.15 15 35 3942 18+3 1.07 597 442
30-60 IC;I:% 1.53+0.15 15 3.7 3742 15+3 0.27 2.8 300
60-90 Loam  1.62+0.15 1.5 3.3 36+2 18+3 0.13 15 60

O3 obS 59y Somw Oy S Slidos ol
D9 gaye S 0 g Ae Badod (ol 6lp o1 288
525y A Slzes 5l om b il 5 b less Jlosl
sl g, 28,5 5y oS (5 A el o Loy
2,5 o dalol cidls  les U o yleos
Lo’ Jlos!

oo B 5o LS Oy a L 5j0e ale
28,5 plogl S5 A o 5 Bl JlS glacSsly
55 ol ol Jaha ] oS5 ol 1o s
Olej 5o bjles 0y0,5 Jlasl (550 (25 5 (59,50
Sl olS o oolel 5 (Sl o Sly> 5l g5 5l
w2l o a5 Jloel ( cioly 5 (ing) oS 0,
—alosl wls o 5 ¥ Jgaz b sllae (5,55 5 055
NS S

e w8, S a8 0 ool ul 25T 53, 511505 5
Ol b sl o iS las o Ve JI £e sg0s ooy
Sgi> (Boe )3 (D) U ygear sk 0,5 0 S g 05
ol )0 Cdgp—u Sy o) i iS sl Y
Lol o oilisgy (ool anlo b bady o5, « 54l
Ll ol 5 Lo,y JolS il g (515 51 g
Gl Cug Sy (il cazr S Gl li
P naS el S eV Cdpdy Sjgo Sow
S350 Cusb, Sk asal s 4 s kel sbe g0
shsby 455 4 4z b s F Bi> S e el
ol 530 cdibate o ond bl alice Sl 5 Sl
a9, opl (Neshati Rad, 2013) w05 Clxl 9, VF
dolol o iz eisred g balg> csalie b
GOl 4 ac,ie 0 155 olS aSiyl 5l s 0,5 oy
Sb) lp emlie Ll 8 olml Cg iy (SR P

M S sl o @,8 S5 10 50 Wil S 5 g bylowd (S slos Y Jgu
Table 3. Schematic view of the treatments and their composition within the plots for one replicate

I1: Irrigation at field capacity

I2: Irrigation up to 75% of field capacity
I3: Irrigation up to 50% of field capacity
N1: 60 kg of pure nitrogen per hectare
N2: 120 kg of pure nitrogen per hectare
Nas: 180 kg of pure nitrogen per hectare
S1: No salinity stress

S,: Salinity with water (7 mmhos cm?)
Ss: Salinity with water (14 mmhos cm™)

1,N3S; 11N1S3 13N3S,
13N1S2 1,N1S) 11N1S,
1,NsS2 13N3S3 1,N1S;
1,N3S3 11N>S; 1,N2S;
11NsS2 1:N3S3 11N>S,
|3N253 |2N253 |1NZS3
P\PA 13N1S; 1:N3S;
11N1S; 13N1S3 13N2S>
|2N153 |3N251 |3N381
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Table 4. Variance analysis of yield and yield components of rapeseed
Mean squares
Number
Sources of df Seed Dry 1000- Plant Stem Brgnch of pods Number
changes ield matter seed height  diameter n er of seeds
y Weight g stem p?ant in the pod

Block 2 255=  191-= 0.19 == 0.16* 0.16**  4.01*  1115* 7.18**
Water stress 2 16.67* 20.86* 0.7# 0.04== 0.5*=  25.71* 13680** 64.52**
Fertilizer levels 2 5.85*  16.59*  0.62** 0.04== 0.09#*  2.67*  3290*  24.25*
Salinity stress 2 15.48* 31.4#= 0.48* 0.19*= 0.43** 11.41= 11072# 106.7**
Waterxfertilizer 4 039  037* 0005™ 0.006"™ 0.05* 116" 134"  15.26*
Fertilizerxsalinity 4 0.2m™ 0.04™ 0.001"™ o00006™ 0.006™ 0.08"™ 204" 119"
Salinexwater 4 02m™ 0.15™  0.002"™ 0.003"™ 0.002"™  1.01* 180m™ 2.25™
\s/z\illaiﬁ;;fertmzerx 8 015™ 0.16* 0.001™ 0.003"™ 0.004"™  0.81* 206™  0.89™
Error 52 0.08 0.07 0.002 0.004 0.004 0.29 164 1.11
CV 13.01 5.1 1.75 6.42 6.8 12.81 1433 5.96

“and ** significant at 5% and 1%, respectively, ns non-significant at Duncan's multiple range test
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Figure 1. Comparison of averages of grain yield and dry matter content in different treatments
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Table 5. Variance analysis of water use efficiency and dry matter

Mean squares

Sources of changes df SIUE MIUE
Block 2 0.04™ 0.03"
Water stress 2 0.11™ 0.01™
Fertilizer levels 2 0.1" 0.29"
Salinity stress 2 0.27" 0.56"
Water x fertilizer 4 0.005™ 0.002"
Fertilizer x salinity 4 0.003" 0.0008 "™
Saline xwater 4 0.0007 ™ 0.001 "
Waterx fertilizerx salinity 8 0.002 " 0.003"
Error 52 0.001 0.003
CV 13.17 5.33

#and ** significant at 5% and 1%, respectively, ns non-significant at Duncan's multiple range test
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Figure 2. Comparison of mean amounts of dry matter in different treatments
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Figure 3. Comparison of mean values of 1000-seed weight in different treatments
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Figure 4. Mean values of plant height at different irrigation levels

VIVY Glee a0 |y a8l lad o S iny (65— (]
4 adly Hlad o S (1INSST) 0ged o > e il
100 o> 0 gkl e o Fo gl /7 ol
33 095 eSS P08 dlle) las yre 2l
.\Jc;wqg):;.cs’;.;b IV e 4 13N1Ss jles
YO, a8l yhad o i (Yoo #) SO JSs)
g odal o oy polie ayazgi b.o,S )55 e il
45;‘;.550‘956@ (599 0 Cljéd;.»‘d)u] C?‘b‘“’ j
ol oas Jlael ;g1 aw yo gl p a8l s Cowlus
o, B0 1als ablise Glime So 4 559 5 055
087 Sladod Cad 4 Guiod ol o a8l lad
pleal Lol g oolaswl 590 08, £45 4 Yol (V4 +£) S1,.]
AI-) bd;‘sc‘]ay).o Ls)?—‘wﬁ“)?: ‘UT)‘-MA_.MJ}Q

.(Barrak, 2006

DS Shas ols plois uibyls ase 5l Jmol> ol
30 e el o cae VY s jo a8l e (g9,
Jsb 0 S ol g (S5 Sloyas (S
e 51l 0ogs 1531 55 G ol g, 48,50
o 55 (59 BRI 35 5 (15 055 ok w5kl
Gl yo des e lid ol el o e O
o8 g, 1) ey 0sSxl Jlie 1 o ¢ Joliie
Ol Olejer ).,.;b (O J5b) cl o g a8l
A8 S5y a9 G5 9 (s 055 ol «s ]
Sl el 058 olin il L ol ot B
i olyie & wlyign 20l8 B b 595 15
56U 1, 15N3Ss 5 1oN3Ss diNsSs e 4w 3l oo
oals (i (55— ol5ee 59y 2 Jlake ST T j0 a5

L}J).A.QSLJQ?SBU])‘AM)AS‘J’ uufrb_m); Ll 00

Stem Diametter

1/4
172

(8]
o

(<)
g
o

< © C

=
i (5]
N O

% abcde

% hcdefg
¢ abcdefg

e abcd

bcdefg

=
j=2)
“—
(<5}
o
(5]
o

@ cdefgh

0/8
0/6
0/4
0/2

o

Stem Diameter (cm)

Y
[}
=}
(5]
Qo
@©

% ahc
bcdefg
o cdefgh
s defgh

<
(=2
=
[<)
o
Q
o

= abcdefg
® cdefgh

% bcdefgh
m fgh

2 bcdefgh

’# cdefgh
1 defgh

Figure 5. Mean values of stem diameter in different Treatments
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Figure 6. Water use efficiency values for seed yield in the combined treatments
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Figure 7. Comparison of the average values of irrigation water use efficiency of dry matter at irrigation levels

slaxi g BMe o wils slaes &Sloylie y5e Jole 4
S5l ails 5 ,Shes g, 1, L3 Oy A5 gs y0 S
95 5 410 )58 (339 9 A8l ylad (sladdlte (rizeen
el g azg bl gob; 0l iz oobe Jlais
35 S 8 Shae slirl 5 0 Shas S e 8
e 5STas s gz il e 530K b bl
rolie oS 5 (Gl T (6550500 Gl 5 Jpaze

gad elati 1 ()90 5 955 ol jlaie

RO L
wilgs )l )3 0,5 olS VAL U ()55 995 0,18
ap Gl 131 g, 0, g olS e elasl el
2 eSS VA s )5 o Gl )3 955 5 )8
dle ls e 59 Galidl s ol e 1) LS
Slde Jlosl 2 ogdle (5,5 (25 o0 w5l e
8,5 s 2alisS 551, s lal o B e o355
Bl 551 095 lade By ae Wl o ol
L S ol 5ol 55 bayless 5l (S p0 iy
b1, i ol eaials slo il ST ) S (gt
w0 (g S olul Glas o 0 eed ol (g0g0
alo olaws g aig glay | (i 5 oole jlade cails o,Sloe
00 G S L > (65 A5 4y S s BN 0
5o oleiil slaay aiole flid o9 51065 ¢ &I blae
L wiogs iwlas O dguaS 4 55 dig 0 B g adles
deagyl 4> b y0 059> )3 Of Jlads speS 4 4> &
T/ & St a2z 55 ke Gl 69 Ol e
Sy oo S (S i A Lol
LS oles 4 )l (gl pre 5 S 1,008
S o Sdes 0lS lsp Sletonnd o 0l Gl
ol o «(Neshati Rad et al., 2014) 50,5 o oJg

sk e el a5 39,8 o cunl o 515 3ok

\YY

N2 ISP CENON- SR g W E NP 5 K'Y
ol Cude (Siod 0il aio b e Wlgi o0
OBl 58 00 Che whe S 8l L as wes o
a5 a0 (L G 90y e (Sued b 0
alS ol ge prals o Chn i S iliEl L
S 9, 00alS Sl lacs 50,0 9 Dlio plos was o
BRYLYE CEWOV SOV-IL SR VX WP B LSRR RY
CaS lei oo bt 4 azgi Las e 18 oYL e
1S o, Slas slizl g 0 Slos Wilgn a5 Jole o
)5..5L9 as |) u] )‘J.S.A )90 14 J.:‘a.:‘se WD O w‘)ﬁ‘
el ialidl e iolidl sl oo 55 0laS yo Lol
50 e slass g adle Lhad Bl o Cleiil sloss &5y
wls e 039 5 S osle e (59, 1 Gayb 5l S
Gyl 5l ollT o OMe slaas g D o wls dlaws
Lol Gososte 3 lsise i ls 5 Shoe (59, )35 il
Slaolas g9, 6lel JIUT 5 aSE L om0 i3
el calil g 6,55 5 055wl GiiSemy 3k

g am bl o Slee lil 5 0 Sae Wil o aS
‘letuﬂg,a O ‘; JON- Y Lo o FARRINET NS

g ) ol B pmae sl 5 0ols SRl T (650
5 4l 5 Shos (o (Kirod J\ie (i 3503
b s @bl 5l Jmole als o Shae (6l O (5590 2
ol ol Jdo 4 (Ko () 0l Lo <AV e &
Aiboo ailo o Slas 4y by o oL g0 2 a5 cl
Mo sl T 650 0 G (SSiatt jlio (2 yaS
DA i 4 Bl ;5 ol slass 5 S_is eole
bl 55 g 45 ams oo ol altees oyl Bl o
o Ko pm j0 0l 092 @l 90 ()



yvaa ul.....wo) f o)Lo..'L A ol S 6°ﬁ)l5 Slasss

15 CENEIEIW . 1 6)5_...4 Ls\)lo as QS}LQ)LQ.AJ B J.v‘s.sso L_S)‘.)stm g.))}.a.al);iw.? ooLo)L.\.a.a Cows ‘MJ‘?—’
Aled Gl g0b; s 0> B (5,58 29 DIl g A o IS (5Ll 00,5 o sl e ooy 4 azes

O 985 5l eolaiwl ol jor 4y (glac 0 cu 8 b

ST 539 0 9 955os slirl g0 Shas oy (Sownod Joux —F Jouir
Table 6. Correlation between yield and yield components and water use efficiency

1000- Stem Number of Number of
S_e ed Dry seed Pl_a nt diame B ranch pods per seedsinthe SIUE MIUE
yield  matter Weight height ter in stem plant nod
Seed yield 1
Dry matter 0.94** 1
1000-seed Weight 0.94**  0.96 ™ 1
Plant height 0.85™ 0.89™ 0.81™ 1
Stem diameter 092" 091™ 0.89 ™ 0.84™ 1
Branch in stem 0.84™ 081™ 0.84™ 063 0.84™ 1
Number of pods per 095" 088" 0.89 ™ 081" 089" 087" 1
plant
géjdmber of seeds in the 092* 088" 0.84 ** 0.83™ 086" 077 0.83* 1
SIUE 097™ 0.93™ 0.91™ 0.89™ 0.87™ 0.8 ** 0.93™ 091™ 1
MIUE 0.75™ 0.88™ 0.79™ 087 072 0.58 ™ 0.7 ** 0.75™ 0.85™ 1
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Effect of Nitrogen and Salinity on Irrigation Water Yield and
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Abstract

The water crisis coupling with the soil salinization have made the agricultural sector facing serious
challenges. This study aims to investigate the effects of nitrogen fertilizer levels on yield and water
use efficiency of autumn Canola (Brassica Napus) under drought and salinity stress conditions in
Lake Urmia basin. This research has been conducted as factorial based on randomized complete
blocks design with three replications at the research farm of Department of Water Engineering,
Urmia University. Irrigation as first factor have been applied at three levels including 50%, 75% and
100% of field capacity, salinity stress as second factor have been applied at three levels including
irrigation without salinity, with 7 and 14 dS/m saline water, and nitrogen as third factor have been
applied in 60, 120 and 180 kg/hectare. The highest grain yield (4.45 tons/hectare) have been achieved
in field capacity irrigation, nitrogen 180 kg/hectare without salinity stress treatments and the lowest
rain yield (0.59 tons/hectare) have been achieved in up to 50% of field capacity irrigation, 60
kg/hectare pure nitrogen and 14 dS/m salinity treatments. The highest value of this index (8.5
tons/hectare) have been achieved in field capacity irrigation, nitrogen 180 kg/hectare without salinity
stress treatments and the lowest rain yield (1.2 tons/hectare) have been achieved in up to 50% of field
capacity irrigation, 60 kg/hectare pure nitrogen and 14 dS/m salinity treatments According to the
results, the use of nitrogen fertilizer lead to greatly amend the effects of salinity stress. Among the
measured parameters, plant height is the most resistant trait with the least variation in stress
conditions. Increasing salinity leads to reduce the water use efficiency.
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