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Tablel.Analysis of variance for the physiological traits investigated in 6 wheat cultivars in response to salinity stress

Dry weight oS 59 S Root 4,

“r® Root Shoot Ay [ a3lw Length Volume

3! ) . Shoot/root
S.0.V s gle  gf ) il ratio Fdsk F o=
Cultivar (C) P 5 34™ 393* 1.08" 447758 6359
Salinity (S) S 1 1125° 7398™ 0.12" 3294726™ 225839
CxS Sagx Sy 5 23™ 58" 1.49™ 7686637 4748"™
Error L 24 0.489 2/218 0.01 271 43
Time (T) ol 1 775™ 9325™ 0.0001™ 2042860 83016™
TxS ol x g yg 1 109** 2409 235" 9568308™ 47068
TxC oleyxpd, 1 52* 4 0.56" 424463 2502*
TxSxC olojxsygixpd, 5 29™ 10™ 0.54™ 366502" 3132"
Error s 24 0.106 0/209 1 214 43
Table 1. Continued alol) Jous

4y Root number Al Sl

&l Largest length Axial FOL SOL
S.0.V i @b gf R §1970 adsl (il 49l (Sl
Cultivar (C) nS) 5 16" 0.756 4791™ 7269"
Salinity (S) Ses 1 2434™ 12.5" 42680™ 35244
CxS SIgx a8 ) 5 99™ 0.8 1532™ 5961
Error Ls 24 0.319 1.861 5.7 1.677
Time (T) ob) 1 222* 50™ 80334™ 10880™
TxS oo x g ygh 1 47" 3.55™ 3294 33411™
TxC oboyxped) 1 9* 4.1™ 1452 7380
TxSxC oloix @ ygixnd) 5 3™ 0.056™ 2133™ 5464
Error Ls 24 0.254 0.028 1.403 0.927

S Jl0gixa NS 5 00,0 ) 50 Jlaiol mhaw ;o jlo poe iy 4 ¥ o *
* and ** are significant in the level of probability of 1% and 5% respectively, and ns are not significant.
FOL.: first-order lateral root; SOL: second- order lateral root
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Table 2. Mean values for physiological traits of 6 wheat cultivars grown under normal and saline conditions

» cobe  Drywelghtl SSois e e e
e Al y o lusls Al 5 [ 43l Largest root
)0 p4ige  Cultivar ™) dS/m Root Shoot Shoot/rootratio length*
Atrak Syl 2 13.57 37.8% 2.78541 224
Atrak Sy 16 8.29° 24.6" 2.969¢ 4
Pishtaz Slidey 2 18.68¢ 35.3m 1.893! 12)
3 Pishtaz sy 16 9 30.9° 3.435¢ 11¢
2, Chamran ol oz 2 20.4" 38.8 1.903! 19f
a .
o Chamran ol 16 11.59" 29.3p 2.531#d 6.97
§ Roshan 9 2 14.35% 47.68 3.322¢ 20°
g Roshan owgy 16 14.29% 36.5! 2.555¢ o™
& Shiraz 3yl 2 12.89™ 28.24 2.194k 18¢
Shiraz sl 16 12.5m 23.5¢ 1.886! 9"
Qods oo 2 13.994 32.9" 2.353H 16.9"
Qods od 16 6.29? 23.6° 3.753% 7°
Atrak S 5l 2 27.3¢ 70.9¢ 2.597th 30?
Atrak Sy 16 16.73 37.0K1 2.212k 5.8314
Pishtaz Hldey 2 23.92¢ 67.9¢ 2.839de 20°
3 Pishtaz sy 16 16.59 41.11 2.485M 15!
:1 Chamran Ol yoz 2 29.332 73.7° 2.514¢% 20.65¢
;." Chamran olyps 16 15.321 37.34 2.434M 8.327"°
§ Roshan ey 2 21.3¢ 86.3% 4.054° 23¢
E Roshan ogy 16 18.7¢ 46.5" 2.486M 11.835
= Shiraz 3yl 2 27.1¢ 62.3f 2.304i 24.58P
Shiraz sl 16 13.74 37.24 2.714¢¢ 10.51™
Qods oo 2 28.13° 65.6° 2.331-k 20.67°
Qods od 16 13.8¢ 36.5 2.648%¢ 7.83°°
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Table 3. Continued wlol .Y Jgus
Root number | sy .>|.u.5 Jsb £ 500 U5 oo
Slos . e, ey
Gogd (g adyl 44U Root Root
S)londised  Cultivar ™) dS/m _ Axial _ FOL __ SOL __length’ _ volume®
Atrak < 51 2 5f gom o™ 1102k 132.00°
Atrak S 5l 16 5¢ 94! o™ 635" 55.9%
Pishtaz plavwen) 2 5¢ 71P om 1028! 92 .48
Pishtaz g Lavee 16 5¢ 428 1m 7377 65k
Chamran Ol oz 2 5¢ 1368 om 1219 110.2f
g didn Chamran olyoz 16 5¢ 73° om 808° 78.48!
Second week Roshan 9y 2 6° 100K 5k 1663" 200.6°
Roshan RT3 16 6° 644 6% 710 78.941
Shiraz 3 o 2 6° 654 3! 963mn 85.76M
Shiraz 3y 16 5¢ 433 o™ 567° 60.83%
Qods s 2 58 124+ 6% 1688¢ 123.60°
Qods o8 16 4h 59¢ o™ 462t 40.33!
Atrak gty 2 7¢ 200° 158° 4247* 283.00°
Atrak < 5l 16 64 109 844 1033! 75.001
Pishtaz pILavee) 2 8b 1564 94¢ 28374 315.00*
Pishtaz Hlden 16 7¢ 87" 468 982™m 77.001
Chamran olyoz 2 7¢ 150f 82¢ 2293f 167.00
o didd Chamran ol yoz 16 6° 150f 8 1037 98.00#
Third week  Roshan RETY) 2 7¢ 2272 72f 3216° 284.00°
Roshan RETY) 16 6° 152¢ 5k 939 93.00¢"
Shiraz 3 g 2 7¢ 137¢ 468 2378¢ 202.00°
Shiraz 3y 16 5¢ 111 42h 1137 59.00%
Qods s 2 92 198¢ 2872 3458° 206.00°
Qods PRY 16 7° 86" 30! 810° 74.001

F* ¥ ns

aoy ) 50 sl Jlasl mdaw [0 (10g o gime 5 jlo cire b i A )
ns, * and **: Non significant and significant at P<0.05 and P<0.01, respective
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Table 3. Analysis of variance for the ion traits investigated in 6 wheat cultivars in response to salinity

stress
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RIE

Error Ls 24 0.043 0.002 0.045 0.001 0.001 0.001
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* and ** are significant in the level of probability of 1%and5% respectively, and ns are not significant
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Table 4- Mean values for ion traits of 6 wheat cultivars grown under normal and saline conditions

" (INa™]) proww cdile (K] by cile ([KP)/[Na™]) pooow
obes s adyy  ojlesld  aly,  olusls Al o )bus Ll
SO p4iged  Cyltivar ) dS/m (Root) (Shoot) (Root)  (Shoot) (Root) (Shoot)
Atrak S 5l 2 4.55¢h 2.29 347 292 0.762%® 1.27¢f
Atrak S 5l 16 5.14b¢ 2.20M 3.40b¢ 3.032 0.662# 1.32¢4
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§ Roshan 9y 2 4.96b-g 2.16¢ 3.3%h 291> 0.665% 1.34%
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The averages of the levels of each treatment in each column, indicated by different letters, differ significantly in the level of

5%, according to Duncan's Multiple Range Test
Units: [Na*] and [K*]: mg/g dry weight plant.
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Abstract

In order to investigate the effect of salinity on some root characteristics and ion distribution, a research
was carried out in a split factorial on three replications with two salinity levels (2 dS.m™) and 16 dS.m"
! (salinity) on six wheat cultivars (Atrak, Pishtaz, Chamran, Roshan, Qods, and Shiraz) and in two levels
of harvest (two weeks and three weeks after planting) in greenhouse. The traits of root dry weight, shoot
dry weight, shoot dry weight/root dry weight ratio, root length, total volume, sodium ion concentration,
potassium ion concentration, potassium/sodium ratio in root and shoot, number of axial root, number of
first and second- order lateral roots were measured. The results showed that salinity in the second and
third week reduced the dry weight of root, shoot, length, root volume, axial, and first-order lateral root
number in all cultivars. In the control treatment Chamran and Roshan had the highest ability to produce
root and shoot dry weight respectively. Under salinity the highest root dry weight (14 and 18 mg/plant)
and total root volume (78 and 93 mm?®/plant) were related to Roshan in both weeks. Qods had the lowest
root dry weight with the highest drop (54% and 50%, respectively) in second and third week. The lowest
total root volume in salinity of second and third week respectively was related to Qods and Shiraz (40
and 59 mm?/plant).Qods with high root producing potential in control showed a significant decrease in
the production of lateral roots and total root length in salinity. Also, Roshan cultivar, despite having the
highest sodium concentration of shoots in salinity treatment, it was able to produce the highest amount
of shoots due to maintaining potassium ions in roots and shoots. Based on the traits evaluated and the
response of the studied cultivars to salinity, tolerance of the Roshan cultivar and susceptibility of Qods
cultivar to salinity arecompatible with previous study at this stage of growth

Keywords: Potassium ion, Root length, Root volume, Sodium ion

*Correspondent author: Kazem Poustini; E-Mail: kpostini@ut.ac.ir



