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Table 1. Some physical and chemical properties of experimental Soil.
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= Sand  Silt  Clay  Ayailable Available Total Carbon  Total neutralizing ~ pH Electrical o5
Texture potassium  phosphorus nitrogen value Conductivity  Soil of
field
(€8] (€8] (€3] (mgkg) (mg/kg) (€8] (€8] (€8] (dS/m)
e o) 8 70 22 280 8.5 0.06 0.60 17.5 7.8 3-4 1
Silt loam
et 12 62 26 400 12.3 0.09 0.92 18.5 7.7 9-11 2
Silt loam
e o) 4 80 16 340 7.9 0.08 0.82 20.5 82 13-15 3
Silt loam
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Table 2. The results of analysis variance of yield and yield components.

Sla e e
Average of squares
5;\)]4;,: Sl
-
Jsb ) _ 53 &l sl sl 3 Shes O3 Degrees of s
PHES VNS _ Gy freed Source of changes
e e g s oS Ses [ad) eedom
Thousand Heich
Spike  seed weight Number of Number Grain Plant dry cight
length grains per spike  of spike yield weight
| <
0.048™ 3.3™ o 45 2251™ 7046™ 1.48™ 3 oL
Replication
21.6™ 790" 421.1" 9482 596094 12572427 5082 2 o
Salinity
| gl
0.093 34 1.9 299.5 1758 5984 25.8 6 s
First Error
o " . . " Sl
0.005™ 0.3 0.5™ 903 9706 71442 39 1 TR
Salicylic acid
0.191" 17.4° 40.7" 279" 17424" 23529 50.6™ 2 A
Nitrogen
Sl Al x (5558
0271 14.4° 12.5™ 1137 4256™ 44382" 40 2 . o
Salinity xSalicylic acid
- . . - 03578 X Sosd
0.093 0.8™ 10.1™ 126™ 11177 27797 96.6 4 o )
Salinity xNitrogen
" . 0585 X Sl Aol
0.032" 0.5™ 5.0m 806 1569™ 60308 g.2m 2 O3 K O
Salicylic acidx Nitrogen
" . o 355 X Sl Aol X5 ) 55
0.169 6.6™ 62" 258 6541 7960 17.1™ 4 O3 X D e XS0
Salinityx Salicylic acidx Nitrogen
o
0.022 3.9 54 81 1546 4483 9.7 45
Error
) Sl S s o
2.6 6.3 76 10.9 13.2 13.4 56 ) b e 2

Coefficient of variation

"™ not significant, * P<0.05 and ** P<0.01
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Figure 1. Interaction of nitrogen and salicylic acid on wheat dry weight (Right) and number of spike (Left).
N1, N2 and N3 are representing 30% N less than soil test recommendation, N based on soil test
recommendation and 30% N more than soil test reccommendation; A0 and Al are representing without and
with of acid salicylic application, respectively. Means followed by the same letters are not significantly

different from each other (P<0.05).
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Figure 2. Interaction of nitrogen and salinity on Wheat height (A), Dry weight (B), Grain yield (C), Spike
length (D). N1, N2 and N3 are representing 30% N less than soil test recommendation, N based on soil test

recommendation and 30% N more than soil test recommendation; S1, S2 and S3 are representing of salinity
levels of 3-4, 9-11 and 13-15 dS/m, respectively. Means followed by the same letters are not significantly

different from each other (P<0.05).
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Table 3. Interaction effects of salicylic acid application and different salinity levels on wheat yield and yield

components.
(em) as = Jsb @) ol 05 it sl (g/Plot) Lix o35 (em) oS glal Lo les
Spike length Tho&/s;rg}il tseed I;I;rlr(l:/%rl(())tf Dry weight Plant height Treatments
6.36* 35.89 ® 98.16° 630.58 ° 69.24° S1 A0
6.37° 36.1° 106.91° 878.57° 73.36° S1 Al
5.65° 32.20° 76.25¢ 523.82¢ 51.28¢ S2 A0
5.89° 34.44° 90 ¢ 588.03 © 55.21°¢ S2 Al
461 24.24°¢ 54.66 ¢ 232,67 4227° S3 A0
441° 26.05 ¢ 70.91 ¢ 267.42¢ 43.36°¢ S3 Al

(dS/m) VoV 5 N8 Y (gl sk 83582 ST SChdle el Cojas 5 B as o KL AL 5 A0 Gy > 5 S

(P</00) Ll pme OMt) 36 SuSol odle o glad g p3lie

A0 and Al are representing without and with of acid salicylic application; S1, S2 and S3 are representing of salinity levels
of 3-4, 9-11 and 13-15 dS/m, respectively. The values of the columns followed by the same letters are not significantly

different from each other (P<0.05)
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Table 4. Interaction effects of nitrogen, salicylic acid at different salinity levels on wheat yield and yield

components.
(cm) as = Jb ad ot sl (g/plot) «ls 5 Shas bales
Spike length Number of spike/Plot Grain yield Treatments
6.17°¢ 90.2 407 N1A0S1
56°¢ 7370 2435 ¢ N1A0S2
4.7°% 61" 139.5 1 N1A0S3
6.3" 99.7 439.5 % N1AI1S1
584 89.2 < 267.3 ™ N1A1S2
48° 75.7 % 192.7 M N1AI1S3
6.3" 101.2% 446 * N2A0S1
55¢ 74f¢ 243.7 & N2A0S2
4.35M 4571 133.27 N2A0S3
6.6° 103.2° 501 ° N2A1S1
5914 77 308 N2A1S2
45¢ 722 13221 N2A1S3
6.3" 101" 420° N3A0S1
5914 819 352.7% N3A0S2
431 5721 106.7° N3A0S3
6.5%® 119.7° 489 N3AI1S1
5914 103.7° 396.7 N3AIS2
43N 64.7¢ 1077/ N3A1S3
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N1, N2 and N3 are representing 30% N less than soil test recommendation, N based on soil test recommendation and 30% N
more than soil test recommendation; A0 and Al are representing without and with of acid salicylic application; S1, S2 and
S3 are representing of salinity levels of 3-4, 9-11 and 13-15 dS/m, respectively. The values of the columns followed by the

same letters are not significantly different from each other (P<0.05)
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Abstract

Background and Objectives: Salinity is one of the major constraints prevailing in the
environment that affects not only plant growth but also agriculture productivity and soil fertility.
Salinity stress causes nutritional and hormonal imbalance, ion toxicity, oxidative and osmotic
stress and increase susceptibility of plant to diseases. In this regard, research has shown that
salicylic acid causes resistance in plants to environmental stresses, including salinity. Nitrogen
also has a direct effect on plant yield due to its significant role in plant establishment and
photosynthetic and physiological abilities.

Materials and Methods: In order to investigate the effects of salicylic acid and nitrogen fertilizer
application rates at different salinity levels on growth of wheat cv. Morvarid, an experiment was
conducted as a split plot factorial based on a randomized complete block design with four
replications in the fields of Mazraeh-E-Nemooneh located in Anbarolum, Aq Qala city, Golestan
province. The main factor included three soil salinity levels (3-4 below wheat tolerance threshold
(control), 9-11 and 13-15 dS/m) and sub factors included two levels of salicylic acid (0 and 1.5 mM)
and three levels of nitrogen fertilizer (urea) included 30% N Iess than soil test recommendation, N
based on soil test recommendation and 30% N more than soil test recommendation, respectively.
Salicylic acid was foliar applied twice at 2 weeks intervals in the tillering stage. Nitrogen treatments
were applied in three stages- before planting and twice as top dressing at the tillering and stem
clongation stages. Plant dry weight and height, grain yield, number of spike, number of grains per
spike, thousand seed weight and spike length were measured.

Results: The results showed that the effect of different levels of salinity on yield and its
components were significant. With increasing the salinity, yield and yield components
decreased (P<0.01). However, yield and yield components increased as N fertilizer consumption
increased (P<0.01). So that the highest grain yield was in the +30% of soil test recommendation
treatment (N3), which was significantly different from the other levels. Application of calicylic
acid increased all parameters of yield and its components except for number of grains per spike
and spike length (P<0.01). The interactive effect of salinity and nitrogen showed that
application of N fertilizer more than the soil test recommendation level up to moderate salinity
level (9-11 dS/m) was increased yield and yield components but at high salinity level (13-15
dS/m) reduced these traits. Also, nitrogen application with salicylic acid improved these traits
under low and moderate saline conditions, but could not have a significant effect on them at
high salinity level.
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Conclusion: Therefore, the application of salicylic acid and nitrogen fertilizer management to
some extent alleviated the adverse effects of salinity up to moderate salinity levels and
improved plant growth and yield by increasing plant tolerance to salinity. At high salinity
condition, it is better to reduce the use of nitrogen fertilizer.
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At



