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Abstract

Introduction Annually around 2 million tons of nitrogenous fertilizers are used in Iran. Recent
research shows an increasing trend of chemical fertilizers application over the last 30 years, albeit
with some fluctuations. Therefore, proper fertilizer management in Iran has a significant effect on
soil and water quality. Salinity stress is known as a worldwide abiotic stress responsible for
reduced crop production. It is estimated that annual loss of yield due to salt induced land
degradation is US$ 27.3 billion globally. Possible social and economic dimensions of salinity
stress are employment losses and environmental degradation. In addition, it is well documented
that application of chemical fertilizers usually improves plant performance under saline
conditions, but results in plant fertilizer requirement under salt affected soils. While there is little
evidence of yield benefits due to application of fertilizers in salinized fields at rates beyond
optimal in non-saline conditions, there is enough evidence indicating that soil salinity does not
affect or decrease plant fertilizer needs. Previous research show that salinity stress negatively
affects wheat growth rate and postpones the ripening in wheat plants. While flowering happened
at 59. 33 days after planting at non-saline conditions, it occurred 62.22 days after planting for
salt-affected plants. The negative effect of salinity on wheat nitrogen content has been reported.
This is due to the negative effect of salinity stress on root growth and the chloride on nitrogen
uptake. A hypothesis that salinity stress can adversely affect nitrogen uptake pattern of wheat has
been proposed, but contradictory results have been reported. Thus, nitrogen fertilizer
management may need to be modified under arid and semiarid conditions of Yazd province with
wide range of irrigation water qualities. Accordingly, the objectives of this field study were to
elucidate the effect of salinity stress on nitrogen uptake pattern and nitrogen timing in wheat.

Materials and methods A field experiment was conducted on wheat at Sadooq Salinity
Research Station, Ashkezar, Yazd, Iran, where mean annual temperature is 18°C and precipitation
is 70 mm. The treatments, nitrogen fertilizer sources (ammonium sulphate and urea), and three
irrigation water qualities (1.7, 7.22 and 12 dS m™) were arranged in a randomized block split plot
design with three replications. There were 20 rows of wheat and each field plot was 6*4 m. All
plots received common agricultural practices including tillage and fertilizer application.
Regarding typical recommendations and guidelines for this region and soil type, all fertilizers,
except urea that applied in 2 splits, were soil-applied before planting. Nitrogen was applied at a
rate of 105 kg ha™ at two stages (90 and 120 days after planting). As soil phosphorous and
potassium content was above threshold level, these elements were not applied for wheat
production. Plant samples were provided at four growth stages including tillering, stem
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elongation, flowering and harvest. The samples were analyzed for nitrogen content. Plant
nitrogen content was determined using Kjeldahl method. The analysis of variance for different
parameters was done following ANOVA technique. When F was significant at p < 0.05 level,
treatment means were separated using DMRT.

Results and discussion The soil at the experimental site was calcareous with 31.5% total nutrient
value, sandy loam texture, high pH (8.06) and low organic carbon (0.51 %). The results showed
that wheat top yield depends on irrigation water salinity level and nitrogen management. While a
sigmoidal trend in wheat top yield for all treatments observed over time, increasing irrigation
water salinity from 1.7 to 7.22 and 12 dS m™ decreased wheat yield at harvest from 11058 to
7183 and 7933 kg ha™. In other words, salinity stress significantly decreased wheat performance
by 35.04 and 28.26 percent. The results also showed that nitrogen content decreased over time.
While nitrogen content was more than 5 percent at tillering, it decreased to 1 percent at harvest.
Nitrogen uptake was not affected by nitrogen source, but it was affected negatively by irrigation
water salinity. Depending on salinity levels and the application rate of nitrogen, nitrogen uptake
by wheat ranged from 81 to 189 kg ha™. However, nitrogen uptake was not affected significantly
by nitrogen sources.

Conclusion Overall, it was concluded that salinity stress did not affect nitrogen uptake pattern of
wheat under field conditions of the experiment. As more than 80 percent of nitrogen was uptaken
from mid tillering onwards, it is recommended that just only 15 percent of nitrogen fertilizer be
applied at planting. This would increase nitrogen uptake efficiency and prevent soil, water and air
pollution.

Keywords: Ammonium sulphate, Nitrogen concentration, Urea
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Table (1) The results of water quality analysis used in the

experiment.
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Ca Mg Na K CoO HCO p (ds m)
meq L™

4.10 5.00 18.14 0.19 0.60 2.30 8.30 1.70
9.00 17.15 42.68 0.24 0.30 1.67 8.22 7.22
12.05 27.95 166.64 0.84 1.00 2.65 8.37 12
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Table (3) Variance analysis for wheat grain and straw yield, nitrogen content and nitrogen uptake at harvest in a split plot experimental design with nitrogen
management (N) and three irrigation water salinity levels (Salinity) (Irrigation water salinity as main plot).

Mean Square s o puSbo

T . ST 450 Ol gt ilio
S 059 1861 939 yud o 50 L
n A 418 039 yud w0y F ‘)w 2led pluil iz ook ol” & hos 415 8 Whos df Sources of variation
N ° ak %N grain % NG’ f: ) Shoot dry Straw yield Grain yield
uptake 6N shoo
0y
679.45™ 0.26™ 0.077"™ 4146828.70™ 1243634.25™ 860833.33™ 2 Block A
oc
2240.90% 0.48™ 0.25™ 21894606.48** 6205856.48** 4821736.11** 2 o ¢
Salinity
Block)
4064.57** 1.99** 0.31* 378425.93™ 142662.03™ 193958.22 ™ 2 Nit 0027
itrogen
3692.22* 0.20™ 0.11"™ 8059085.65 ™ 2665856.48 ™ 1458819.44"™ 4 et
Salinityx Nitrogen
b s
885.55 0.27 0.07 2639976.9 925868.05 551226.85 12
Error b
(1) Ol oS g
23.44 22.64 21.20 18.27 18.11 20.75

CV (%)

il e 43 &S 5 gy Jlozl o 3 ()13 sme 5 S5 smapre SOLE (5 4 ek et *X K, P LS Sl e Sl
Values of mean square followed by ™= non- significant, ** and * are significant at 0=0.01 and 0=0.05, respectively.
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Table (4) Analysis of variance for total shoot dry weight, nitrogen content and nitrogen uptake with nitrogen management (N) and three irrigation water salinity

levels (Salinity) at different wheat growth stages.
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Values of mean square followed by ™= non- significant, ** and * are significant at 0=0.01 and 0=0.05, respectively.

e (5 (o) 0D S g 7170 | A )

AA



YY

R E035 3 G535 ¢85 A e 055 S

VIV 5¥/0 a4 535 Ao 5F osd Cija oo
Sy Az ja (FF) Sl als @:L}f Aol s Aoy
o by AL ey dlom o 31 05555 Ol e S
o A8 035 5 doys Al o (ST C3L 1Al sl
o8l 2alS (6 eSSy b il 5 b asad s
385 ¢85 5 Span Ui Cilbee msb 550 53 i)
355 O pan slad 53 s Olge 4 Al o alin 359 23
Lo 5 F/AF Uslae G5 oy o o 53 055,25 Ojee <oyl
VAV S VIO 4 5 5 4 S 5 okl Jol e 03 55
O35 (p S 4 ol S5 4 0¥ 8L 2alS 4o
35 > VWY Jslae 5 Sl b 1o 53 olS ol ga plot
6355 Gl ple 53 olS 0325 Oz el Ly,

(Y JS8) 3550580 558 o e slas alin
2 S3gnn S0 5 Bpan Giagd 28 Mae s g5
p kS sy alm o 4 S gl 5 izbls pAS O3 25 Ao >
$5355 355 g5 edla Ol se 4 (Y JSC8) bls S 35
3 238le do o )3 0d8 035 55 o ys 1 (S 3 e 3
R B ran 55355355 O 5 g5 A0 Ul alE
Ssma ey 5 Sl ol 53 08 035 5 A
(Y/AA) (5msy 10 53 O35 75 n eSS S0 40
S35 355 D panpde lad a4 by (VY) Ldls
Slasles 53 (35 4y Ao 53 oS 03 25 Ao s Ll 3
23 (opomed (LI ()l sae O (655 Cakies
Gloles & Ghie Og 0 Olie (2t Sl A o
Jolae i 4 &) pyisnl Slswr 5 0p5l 55 o s
5 o lles Dl el o g (Sl Lo y3 VVA 5 VO
oS 5 &ls 55 O deoys 7 313 0las (Y1) |0 an
D W 85 15 058 lajles b o S
5635 Slasles B0 Cow ST ek iy 5 059 25
O35/ Ol (nide 2 G397 285 O pae Ol
SEVISES SR QT A I [ENE U

(O)Myb-bﬁakﬁdfm&-fszgujjk

1- Ataurrahman et al.

e i 53 o5 oS el Ul S
38 Bpan sljled b anlis 53 G555 38 5
el ol Ll a5 7 el ol gl S el
o 035 by A 6 (6555 AT ) 0S5 9uoms
3 syl a5 6 55 g0 ol Lol ST (6 bl
OLSan 5 opksy (YY) e (YB) Sl 0ds 3,18
Sk 4 Gph A S AST oly ol (V)
338 o GMe polie 530S LA b Sl Bl e

4 OBLE U Loses ((ss8 IHIL s ke 4
s 4 fabsn Ay i I gt slas S
T e T
dib ang b 3l S ST s ole e Ol S
Sl s oss s o W sjls D8 58T e
L osh 2l S Al Sl 45 2 Sl
Ly Jole o jodiS s gdoms Ll (ST (bl il 3
Mol 1y jokiS s pome Jale Jsl a3 535 globis
5 g3
Wy (FI9FE B9 SBpan Cyge S
P lgh PIT 039 59

i 2 (S35 255 e Sy pita SIY S
) Ly b J b s S oS ol gm il 5 055 55
o O (Ll 5 AME syl (35 amy Ao e
" ("‘f 05955 Olje 355 00 aboMe & ) shilen das
oA 035 deps Il Ko 0T ) do e
bosoodp Ol S (G5 i) Ai) agl Jol 0
Jts Olgie 4 .23b tals Sl A e b Oy i dE
3 AU asaile g amy Laulgl Oloj 55 058 5 Ol e
& ok Jla 03 355 L oS oS ol gm plt] s
ol s deys VO 5 VAY OUBY F/AF Jsles 5
YA FF) w3 8 55 5 s ple Low g odalie
Ly ok & 55 055 oy Al 35 e
05875 Ol i g05 S 15 Ay sl 4 0k oS53 5
o pan Slasles 53 5 (538 dlm o 43 50 a8 5 5

35 Gpan pde Jles 5 LAl 0555 0 8 AS WY



Yo

\¥44 JL@;\ Uuﬁ‘&(‘_g”}ufddsd»)dob)ww

14000
12000
10000

Urea

8000 [ —@—1.7 dSm?
6000 | —8—7.22 dsm?

4000 | 12 gsm?!

Shoot dry matter (kgha'!)

(;Lﬁa):r;,klf)‘_,‘.ﬂ.}ar'..u'.éiu-nh

2000
0 W
0 50 100 150 200 250
Time (Days after planting)
(S 51 e J9y) Ole
14000
E 12000 | Ammonium sulphate
\g T 10000 1
3 2 000 T&L7 gg m
< = 7.2 m
5 2 6000
Yy 2 -4 12 dS m-1
Q. & 4000
=
V= 2000
2 B
N w7 0
\3 0 50 100 150 200 250
= Time (Days after planting)
(S5 51 e S9y) Ole
14000
s 12000 INo fertilizer
\.g“ ~10000 .
- ——17 dSm
9 £ 8000
3 2 —.—7.2 dSm?
T 5 6000 —12  gsmt
N E 4000
\—'k £ 2000
\ o
\20— S 0 W
\3?‘ Z 0 50 100 150 200 250
> Time (Days after planting)

(25" 51 e 53) O

0391 S 4 (A 039 5w P ok 140 Lot slowd pS oilgd Il ECiS ooko mosd Wigy g (ST ST (Srgd Lilisee zgtaw 1 (V) i
9 (P (59188l (59 y4ms Lawlgl (bl Olo) SOl i § 4 Sl 3 g 393710 9100 ATY A o Slagk)) wali & 7 9 pauigel DWW g
Al g0 8 5Ibiul (Slas sIe b uSilo (53 SOg08 ok (Al oo SIS

Figure (1) Effect of irrigation water salinity levels on shoot dry weight accumulation of wheat treated with different

sources (urea and ammonium sulphate) of 105 kg N ha*(0, 90, 127, 150 and 210 days after planting refers to sowing,
midtillering, stem elongation, flowering and harvest stages). Bars show standard error.
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Figure (2) Effect of nitrogen management on wheat nitrogen content (%)(0, 90, 127, 150 and 210
days after planting refers to sowing, midtillering, stem elongation, flowering and harvest stages).

Means with the same letter are not significantly different according to Duncan test (P<0.05). Bars
show standard error.
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Figure (3) Effect of nitrogen management on wheat nitrogen uptake treated with irrigation water salinity levels of 1.7, 7.22

and 12 dSm™ (0, 90, 127, 150 and 210 days after planting refers to sowing, midtillering, stem elongation, flowering and
p
harvest stages). Bars show standard error.
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Table (5) Effect of irrigation water salinity levels and nitrogen sources on nitrogen uptake at
different growth stages
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Figure (4) Effect of irrigation water salinity levels on wheat grain and straw yield.

Means with the same letter are not significantly different according to Duncan test (P<0.05). Bars show
standard error.
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