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Effect of Different Salinity Levels and Irrigation Regimes on Certain Growth
Properties and Water Use Efficiency in Wheat (Triticum aestivum L.) Cultivars
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Table 1: Physical and Chemical characteristics of soil
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Fig. 1: Effect of salinity levels on shoot dry weight under different irrigation regimes: full irrigation (I11) and 85 percent

of water requirement (12) in wheat cultivars. There are no significant differences between averages with similar overlap
according to the standard error
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Fig. 2: Interaction effect of salinity and irrigation regimes on root dry weight and root Na*. S1, S2, S3 and S4 is 0, 50,
100 and 150mM NacCl, respectively. 11 and 12 is full irrigation and 85 percent of water requirement, respectively
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Fig. 3: Effect of salinity levels on grain yield in wheat cultivars under different irrigation regimes: full irrigation (11)
and 85 percent of water requirement (12). There are no significant differences between averages with similar overlap
according to the standard error
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Fig. 4: Effect of salinity levels on flag leaf Na* and flag leaf K* in wheat cultivars under different irrigation regimes: full irrigation (11) and 85 percent of water requirement (12). There
are no significant differences between averages with similar overlap according to the standard error

Yy



e okl Sy 9 69 chliss Zobus U 1]y 1K0d g STy candbo!

~ 2 1200
g g 1200 1 = n
g 5T 3 £% 900
- A g v, 2 600 °
w2 600 NSy
x 3 3 3% 300 7oA
y 2 8§ 300 {—o—Arg Yo £ J Tajan
g & —%—Tajan g = 0 : : :
L T T T ~
0 50 100 150 200 0 50 100 150 200
~ 250 :3; 200
J < I1 ) 12
X E 200 3 £2 150 -
135 LS
¥ a3 150 3 O E 100 T o Are
I mwa =
< 100 4 3 2 50 4 =¢Tajan
—g\ 3 4 - 'lﬂ L ——
Y 23 50 —o—Arg 4 3
4 s . v% 5 0 ' . ;
b7 | Taan , 2 0 50 100 150 200
0 50 100 150 200
—~ 1 1000
: 1000 4 =
3 58 RS ]
! 35 6001 _l -
= Xe 3 w5 400 —e—Arg
3mE 007 o A - Yo _
s TS 200 - ; 3 3 ¥ 200 —Tajan
43X —%—Tajan Y 28
-5 . -§ 0 T T T \3 ﬁ 0 T
} G 0 50 100 150 200 2 0 100 200
GYgeskee) (5595 Y ge o) (590
Salinity (mM) Salinity (mM)

Sglite slaps); Cou paiS pB)) )3 2l plal sl 5 s o2 S peliy Gliee 2 (6598 Dol polan HSL 0 SO
005l s ks o8 lailinl slas olol 5o Sligan shls lacnSile (12) o 5L ao,s AD 5 (11) Jol5 (s ,LsT s L]
Fig. 5: Effect of salinity levels on flag leaf K*, Shoot Na* and Shoot K* in wheat cultivars under different irrigation

regimes: full irrigation (1) and 85 percent of water requirement (12). There are no significant differences between
averages with similar overlap according to the standard error
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Fig. 6: Interaction effect of salinity and irrigation regimes on shoot Na* and shoot K*/Na* ratio: S1, S2, S3 and S4 is 0,
50, 100, 150 mM NacCl, respectively, 11 and 12 is full irrigation and 85 percent of water requirement, respectively
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Fig. 7: Interaction effect of salinity and irrigation regimes on shoot dry weight water use efficiency in Arg (A) and Tajan
(B) and grain water use efficiency in Arg (C) and Tajan (D). S1, S2, S3 and S4 is 0, 50, 100 and 150mM NacCl,

respectively, 11 and 12 is full irrigation and 85 percent of water requirement, respectively. There are no significant
differences between averages with similar overlap according to the standard error
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Table 2: The result of analysis of variance (Mean of squares) of the effect of salinity levels and irrigation regimes on studied traits in wheat cultivars
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Grain wat ?h td slse ‘5‘"’%+ slse 5 Flag leaf 582 ")+ Root Na* Grain yield - o® P S0 S.0V
rain water noot dry Shoot K*/Na*  ShootK Shoot Flag leaf K* Flag leaf ~ ROOtK RootDW  Shoot DW df
use weight water - . NIt o +
- - ratio Na K*/Na" ratio Na
efficiency use efficiency
0.01"™ 0.02 2.88™ 22560" 351" 3.26™ 25793" 952" 16984™ 2327 0.03" 0.04™ 0.16"™ 2 )|_/SJ_
Replication
0.16™ 2.98" 8.59™ 66830™ 690™ 4.19" 24135" 482" 29473 118961 0.21™ 0.17" 8.8 3 _5{9‘:’
Salinity (S)
0.0009™ 154" 0.19™ 39291 2097™ 4.28" 18106™ 6612 6205™ 13705 0.17™ 0.001™ 1.96™ 1 bl w3
Irrigation (1)
0.16™ 14 147 1017007 8051™ 33" 2294838™ 20853 72656™ 6274" 0.36™ 112" 255" 1 _‘°5)
Cultivar (C)
55 % 89
0.005" 0.39" 0.84" 10592" 645™ 0.91™ 17000™ 997™ 2834 6345 0.009" 0.08™ 0.64" 3 &k
Sx|
x &.§)l:‘.T 533)
0.02" 0.81" 1.96 21355" 4528™ 6.01" 38152" 13869 20548™ 2339™ 0.0006™ 0.02" 0.75™ 1 o)
IxC
0.02" 0.66™ 2577 37387 230™ 4.33" 73623 891™ 1313 233 0.17™ 0.04" 1.32" 3 ”5); ‘é”‘i’
X
SSSRETT N
0.005" 0.09" 0.02™ 2179™ 123™ 0.76™ 3987™ 166" 4821" 976" 0.007" 0.006" 0.07™ 3 o3, x ook
Sx|xC
0.01 0.09 0.28 4500 113 0.91 7665 545 2253 1125 0.02 0.01 0.24 30 >
Error
11.2 8.9 10 9 74 18.9 11.8 15.6 18.3 11.8 10 16.8 9.1 (30,9 SlyedS o 55

CV (%)

0o, ) 50 Jis! mhaw jo o g g o Sre pé oy sk g % NS
ns, * and **: Not significant and significant at 5% and 1% levels of probability, respectively
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Table 3: Mean comparison of the effect of salinity levels, irrigation regimes and cultivar on the studied traits
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efficiency weight water s ozp Sy e it a yie Treatment
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(G52 9 2l o 09 KT (S osle )8 5o JyagSon) KN (S ool p,5 30 Jgo5,5e) LS 2 09
(g/litre/ plant) (umol/g DW) (umol/g DW) (g/plant)
1.0 3.7? 6.44° 840° 131° 5.89° 8042 1432 2878 1384 1.45% 0.90% 6.09° 0
0.96° 3.6% 5.26° 765° 146* 4.70° 729° 1552 263° 297° 1.507 0.82% 5.91° 50
Sy
0.94° 3.3° 4.76° 694° 144° 4.60° 713° 153 196 329" 1528 0.81° 5.46° 100 Salinity
0.74° 2.6° 4.54° 676° 1482 4.94° 706° 1432 187° 363° 1.23° 0.62° 4.19° 150
0.91° 3.1° 5.18? 7722 1492 4,730 7572 1602 2452 2992 1.492 0.78% 5.622 2l Ll ot
Sol )
Control =
L oS Irrigation
0.90° 3.5% 5.31° 715° 135° 5.33¢ 7192 137° 2228 265° 1.36° 0.79% 5.21° Soe regime
Deficit irrigation
0.97° 3.9° 5.80° 889° 155° 5.87° 957° 169° 2722 293 151° 0.94° 6.14° =) .
Arg PR
0.85° 2.8 4.70° 598° 129° 4.19° 519° 127° 194> 270° 1.34° 0.63° 4.68° o= Cultivar
Tajan
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Means in each column followed by similar letters are not significantly different at 5% probability level, using LSD test
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Effect of Different Salinity Levels and Irrigation Regimes on Certain Growth
Properties and Water Use Efficiency in Wheat (Triticum aestivum L.) Cultivars

Atlassi Pak'*, V., Bahmani?, O. and Afshin Nik® S.
Abstract

In this study, response of two bread wheat cultivars (Arg and Tajan) to different irrigation regimes (full irrigation and
85 percent of water requirement) and different salinity levels (0, 50, 100 and 150 mM NacCl) in a greenhouse using a
factorial experiment based on a randomized complete block designe with three replications was evaluated. Treatments
were imposed when the leaf 4 was fully expanded. 150 mM level of salinity significantly decreased shoot dry weight,
root dry weigh, and water use efficeiny in grain and shoot dry weight. Although, water use efficeiny in grain and shoot
dry weight of tolerant Arg cultivar (3.9 and 0.97 g/L per plant respectively) was more than sensitive Tajan cultivar (2.8
and 0.85 g/L per plant respectively), but both cultivars had the same reduction in shoot dry weight. Deficit irrigation
decreased the rate of roots Na*, shoot Na* and flag leaf Na*, and increased flag leaf K*/ Na* ratio from 4.73 to 5.33 and
water use efficeiny in shoot dry weight from 3.1 to 3.5 g/L per plant respectively. The yield of both cultivars did not
affect by 50 and 100 mM NaCl. At last, 150 mM NaCl caused a same reduction in yield at full irrigation and 85 percent
of water requirement in Tjan, but in Arg cultivar, the yield did not affect by this level of salinity. Because grain yield of
both cultivars did not affect by deficit irrigation under salinity levels, thus they had a similar resistance to osmotic
stress.
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