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Table 1: Physical and chemical characteristics of the used soil mixture in the experiment

RES Slade sles Olgas axlg Sade oles Olexe RES Slade oles Olsie
Unit Value Symbol Title Unit Value Symbol Title Unit Value Symbol Title
Flsist 70 Pu i b5 i P ket 26 EC oSl glan o 31 sand ob
ppm ds/m Percentage
Pl 1650 Kav i bl sl 23 0125 N RN 2 40 silt el
ppm ) Percentage Percentage
Pl 41.81 Fe oy 202 248 0.c S onss 23 29 Clay o
ppm Percentage Percentage
Pl 5.92 Zn S35 Floe 70 Pa. s BB jaud = PP Clay Loam Texture S bl
ppm ppm
Pl 3.25 Cu e Floe 1650 Kav. i BB el - 7.4 pH S STy
ppm ppm '
Pl 21.32 Mn Sie hB K Flsis: 930 Ca Jslos mennds *25° 41.10 S.P el cushs,
ppm ppm Percentage
Pl 107.54 Na o BB aro Flss 412 Mg o oo 22 28.60 FC =y cud b Cugb,
ppm ppm Percentage
202 11.93 TNV Jolee peds 0ly S 23 18.10 PWP 55 ey abaits Sl )
Percentage Percentage )
u,o...:Lo)| 5o o.:.Lb.‘;...;lo)y u‘ L?O'S s_:L:.»oya} Y J9.\.>
Table 2: Qualitative characteristics of the used water in the experiment
S oo oS, - S o loa -
)15/ o . .)5554. rvf—j w**li o1 ST, NN i S e o b T digas
Gl 5 S ) Gl 2 p S she) Gl 5 S Gl 5 S e Gl 5 oS o) Water pH (e 2 pimje®) Sample water with the different levels of NaCl
Cl (mg/L) Na (mg/L) HCO; (mg/L) Mg (mg/L) Ca (mg/L) EC (dS/m)
41 27 75 28 58.2 74 0.66 sels
Control
928 498 129 35 79.1 75 3.35 Nyoishes T
25 mM
1715 926 148 43 91 76 6.21 Ny 00
50 mM
2826 1493 169 52 112 7.8 9.72 Nyoishes VO
75 mM
3948 2129 197 61 143 8.0 14.35 Ny Ve
100 mM
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Table 3: Analysis of the used salt in the experiment

gy olad o S
1& l"M i o= ol (s ,0) cuslls (as,3) Jolxal lga o9 ol b
(plsrs) (plss) (32,2 (32,9 (%2,%) Alkalinity (%) Insoluble matter (%) (22)2) Brand
Fe (ppm) Cu (ppm) S04~ (%) Mg (%) Ca (%) Purity (%)
10 2 0.46 0.03 0.15 0.03 0.16 99.2 ol
Hammer

Good s Jlesl 5l o o lals jo colaiuls jge S bgle 1Sl ¢ (6,90 ol 1F oo
Table 4: EC and pH of soil of the used mixture in pots after applying salinity stress

Sl sy (o 2 imsed) (5o 780 lan rroksy IS il zglans b o Jlod ST diges
Soil pH EC (dS/m) Soil sample threated with different levels of NaCl
75 145 sels
Control
7.6 4.15 Moo YO
25mM
77 7.13 ek b
50mM
7.9 10.64 Hyehes VO
75mM
8.1 15.25 Hyehea )
100mM

S5 sled Jlosl £5,8 )0 adlllaes g0 pB,l 0l ) Conds 10 Jsor
Table 5: Growth status of cultivars studied at the begining of salinity treatment

bleas! slass Sy olows (oshee) a3les s (rosile) oS glis )| o5,
Number of ramification Number of leaves Stem diameter (mm) Plant height (cm) Cultivar
6.66 265.3 17.1 75.0 Okl o8 alls Lo
Malas Dane Ghermez Esfahan
5.66 1785 16.4 75.0 o5 e
Malas Yazdi
5.77 189.7 17.3 75.0 e e
Shirin Shahvar
4.85 1452 162 75.0 2 P9
Meykhosh Yazd
6.45 243.6 18.4 75.0 o3k el
Malas Saveh
5.89 2154 19.1 75.0 gy ol

Malas Yousofkhani

Y%
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Table 6: The variance analysis of experimental treatment effect on the morphological and physiological indices of six
pomegranate cultivars

Slaye (peSiles
az>,0
MS ‘TT i ailie
; . ) . c e e - e . e o ol
Ado, SE3 G aly) S5 Sy SaS G S S0k Spojlul o olS el 6df) S.0.V.
Root dry weight Root fresh weight Leaf dry weight Leaf fresh weight ~ Leaf size Plant height
0.332" 1217 0.277" 1.081™ 0.022" 15.01" 2 Ssh
Block
59.717 305.0" 5.497" 17.94™ 6.87" 2032™ 4 ‘5_)3'%
Salinity
76.397 261.0™ 1.345™ 12.08™ 4.347 2992™ 5 "5_)
Cultivar
211 7.76™ 0.097™ 0.486™ 0.35™ 22.36" 20 )% S5
Salinity x Cultivar
0.0002 0.0003 0.0001 0.0005 0.008 10.06 58 EUD
rror

Sl gime BT g 5 00,0 0 9 ) ol ;o o Se oS A NS g sk
3%, % and ns: significant at 0.01 and 0.05 probability levels and no significant respectively

8y it (Sesln b 5 Sualsdyne sloiaslis  otalesl las 3 Gl 320 s # Jgar aslsl
Table 6 Countinued: The variance analysis of experimental treatment effect on the morphological and physiological
indices of six pomegranate Cultivars

Sl po (1 Klke a0 .
Jelre sloud laasl plo asllgoglle oo Je,ls SEDIES ddf) S.O.v.
Soluble sugars Other aldehydes Malondialdehyde Proline SPAD Leaf necrosis
226.9" 0.00005™ 0.392" 0.013" 0.603" 0.93" 2 sk
Block
1719.3” 0.00049™ 9.859” 0.278™ 767.4™ 101" 4 Sag
Salinity
2500.5™ 0.00006™ 2.487" 0.135™ 248.2" 13.6™ 5 ~
Cultivar
28.60™ 0.00001"™ 0.168™ 0.005" 8.91" 0.46™ 20 )X $Hss
SalinityxCultivar
1.26 0.000007 0.0037 0.009 0.690 0.37 58 EUb
rror

Sl gme BT 90y 5 00,0 0 ¢ ) ol ;o o Sre oI A NS g sk

392 ogl udo o, @ b ye il Cle oy 5 i 45 (5 5bos
Oleol 0,8 ails ol plB)] 4 Cons (g0 )0 YV Ruldl o
(et ISl slacdale o cldls lagd el g
Sl b ogles o 085 )0 LaasilT ples clale (5t
il clale 0 508 9 Sy 036 (g 25 2 Jgag, S o/+ Y
ke b logeds (s 5 pledal 0,8 ails Lude BB)1 o
TVA ke b (G chugy Gube g 05 G909 010V
ez 2 a5 WS eamlie Sy ojl (59 p)5 2 Jses S

(A Jgaz) azb S )18 09,8 Sy s kel s 51 o8,

v

# and ns: significant at 0.01 and 0.05 probability levels and no significant respectively

5 JUlgn (JUlSe (JUbs: (JUlgy) Leassall ple 50 50

az 1ol plas Guibyls aies gl o(Jlwl Jiego JUlbs
Mosime Lol plo cdale 5 o8, 5 5,50 blie ol
Jogaz) wl (P=S-/+Y) Sl gime LQ»QT ool Ol 51 Ll g0,
s 15 Cale g 698 25 GRIB L S eba (7
R Sl il 6 ls gime jsbay laasall ple o5
S cdale Vb 4 bape bagsdl ple clale
YYD il o a5 o35 (Ysaicho 1o o) iy IS
BUBYHIPYEJ ICUCIIRVIR SV W DN S VITCOUU N BN [ USPe J
(il g2y (gl Sre Dglds Gl ol plo cbale



wOlpogas g Gy Sl 5l (B p 690 A PR g )9

S)gh Alise zolaw jo Ul o8, id (So5eds 58 5 (So3eled 00 sl el (Sl anslie IV Jax
Table 7: Mean comparison of morphological and physiological indices of six pomegranate Cultivars at different salinity

levels
S ) ada) S0k S ) S 5o 5 ol oLS el S5 )
(p5) &, (5 (5 S» (5 (tye siogils) <)~°‘5~_L~) (mw-\a;lf ?y?"‘slﬁ“‘) CUT;; o
R(_)ot dry Ropt fresh Le_af dry Lez_if fresh Leaf size (cm?) Plant height Salinity
weight (g) weight (g) weight (g) weight (g) (cm) (mMolar NaCl)
11.49% 24.00' 4.54¢ 10.48¢ 4.38M 108.0°" 0
10.97" 22,71 3.92¢ 9.28¢ 427 105.7" 25
10.25° 20.70¢ 3.66° 8.80" 4.23 1027 50
9.35 18.10v 3.56¢ 8.70° 3.87¢ 93.0™ 75 Cy
8.36% 16.80Y 3.36Y 8.42% 3.64™ 85.7% 100
10.08° 20.46° 3.81°¢ 9.14¢ 4.08° 99.008 oSbes
Mean
12.97° 27.10° 4.63° 9.96 5.23¢ 101.67H 0
11.73 24.30' 3.84" 8.31° 4.27 99.33 25
11.35' 22.37" 3.10% 6.80" 3.73m 96.67'™ 50
10.47° 20.16" 2.95* 6.76" 3.14° 90.00™ 75 C,
8.27" 16.70¢ 2.69 6.75% 2,73 77.001 100
10.96° 22.13° 3.44°F 7.71F 3.82° 92.93¢ esiles
Mean
12.08" 24.80" 421" 9.56' 4.76% 112.7% 0
10.32¢ 21.06° 3.85™ 9.03' 4.46%1 109.3¢f 25
8.83% 17.47% 371 8.81" 427 102.3" 50
6.67%% 14.03#" 345" 8.60° 3.73m 90.3m 75 Cs
4.87% 10.71%" 3.0% 7.65" 3.57" 79.3¢ 100
855" 17.61° 3.65¢ 8.73 4.16° 98.80° esiles
Mean
10.29" 21.62° 5.142 11.922 5.71° 109.0%9 0
9.22Y 19.21 4.57¢ 10.75¢ 5.66° 105.3" 25
8.37% 16.93% 3.98 9.67" 4.85¢ 103.3%% 50
8.13* 16.717 373 9.28¢ 4.69% 88.3m™ 75 Cs
7.88%" 16.37%" 3.49° 8.89" 4.43¢% 80.7™ 100
8.78% 18.17¢ 418° 10104 5074 97.32° OeSles
Mean
14.35P 30.87¢ 4.29° 9.92¢ 5.34¢ 132.0® 0
12.78™° 26.13° 3.99 9.30% 4.56% 129.0% 25
11.64% 23.70% 3.66° 8.61° 4520 126.0° 50
11.15Y 21.87" 3.52" 8.41" 432" 124.7° 75 Cs
9.25k 18.23" 3.31% 8.25! 3.93 110.7% 100
11.848 24.16° 3.75° 8.90° 4538 1245~ esiles
Mean
17.152 35.16° 5.06° 11.83° 5.88? 136.3 0
15.47° 31.55° 4.46f 10.65¢ 5.74% 130.0% 25
15.17¢ 29.51¢ 4,14 9.92¢ 5.74%® 126.0° 50
14.84¢ 27.63¢ 3.91 9.45 458" 117.3¢ 75 Cs
10.55° 20.11° 3.43" 8.451 3.62™ 108.3¢" 100
14,647 28.79" 4207 10.06° 5.114 123,67 bes
Mean

35,05 (5,0 sme gles duoy0 B prhans 43 Gl (5031 b (g kel Blod 5l ol oo S i (pY B> S 0 aS gt b s a0 olael
The numbers in each row or column, which they are at least common in a Latin alphabet, are not statistically different from the
Duncan test at 5% level

S rwgs ulo Co coglu ulo Cs 03y (os5 o0 Ca lgped s 3 (505 b :C2 ¢l 50,8 ails (ule :Ca
C1: Malas Dane Ghermez Esfahan, C2: Malas Yazdi, Cs: Shirin Shahvar, C4: Meykhosh Yazd, Cs: Malas Saveh, Ce: Malas
Yousofkhani

Ayls lo g Dglas s )0 O e jo (STl 903 b & bl bl 5123 472 Z1 oY By boalds s oloel
*: The numbers marked with Latin letters z1, z2 and z3 are statistically different from the Duncan test at 5% level

YA



VFer Glawal g 5L /YY1 Gilxiio [ gl 85l /050 9 Gy 0 /shl.«f Olad gy ‘5)3.[.2.“3

S)gh Al ko jo Ul 08, il (So39de 58 5 (So5sled 00 sl el (Sl anslie A Jsu
Table 8: Mean comparison of morphological and physiological indices of six pomegranate Cultivars at different salinity

levels
. ol Ll
[EXeE] G i : § 00055
Jske yopSar) il gl odon S 059,55 o9
pS ppSeSe) T Joe, %) L 2 Jses,5) b ls (a0 )3) oo de) o3
( R .. (]"Q)'B lh)f ()J O)B ‘6; )-? ( R e i 9 Leaf ( -)
A ) Malondialdehyde A e SPAD ) oy IS Cultivar
S Other ; necrosis e
oluble sugars aldehvdes (Hmol/g FW) Proline 9 Salinity
(ng/gDW) (umol/g)]/ FW) (umol/g FW) (%) (mMolar NaCl)
39.23° 0.010f 1.663° 0.497¢ 30.70¢ 2.33kn 0
50.304 0.010° 2.043m 0.613% 28.39° 3.33M 25
59.40" 0.020% 2.460¢ 0.639% 26.91%" 433 50
66.70° 0.020% 2,777 0.683¢%1 23.33 6.33% 75 C,
69.20° 0.020% 3.040" 0.768%f 16.31" 9.33% 100
56.97¢ 0.016¢ 2.397F 0.64°P 25.13¢ 5.138 “"\"AS’L“
ean
3157 0.010° 1.830" 0.661%* 32.09% 3.33M 0
35.23¢ 0.017¢% 2.537% 0.7214 23.59 4,33 25
37.92° 0.020% 3.440° 0.826"¢ 21.67k 5.33% 50
41.23° 0.020% 3.987¢ 0.987% 18.90" 7.33% 75 C,
49.50'"™ 0.027%® 4.793% 1.116° 15.79" 9.67% 100
39.09° 0.019° 33174 0.862 22.41° 6.00~ O*l\;lm:"
ean
34.974 0.010° 1.987" 0.432' 32.020 2.00"° 0
37.63° 0.010° 2.460% 0.547" 28.17% 3.00" 25
48.23" 0.020% 2.770° 0.607 26.27" 4.00%" 50
57.53 0.020 3.347% 0.664%« 21.16¥ 5.67% 75 Cs
60.37" 0.020% 3.970° 0.709% 16.89" 8.00° 100
47.75° 0.016° 2.907°¢ 0.592° 24.90°¢ 453 Sl
Mean
34.63¢ 0.010 1.733% 0.552™ 33.07¢ 1.67m™° 0
38.53° 0.017% 2.077'm 0.607 32.07% 2,67 25
42.37" 0.020% 2.513% 0.657%* 28.52f 3.67M 50
46.23" 0.020% 2.810' 0.732¢ 20.01'm 5.67% 75 Ca
52.03% 0.023" 3.273¢ 0.770¢f 15.63" 8.00° 100
42.76% 0.0188¢ 2.481° 0.664°P 25.86° 4330 Sl
Mean
57.43' 0.013¢ 2.647! 0.568¢" 40.80° 1.00° 0
65.87% 0.020% 2.960" 0.650%* 35.49° 2.00"° 25
70.20¢ 0.020% 3.3501 0.715% 31.99% 3.33mk 50
77.80° 0.023% 3.667¢ 0.835"¢ 28.321 433 75 Cs
84.70° 0.030* 4.133° 0.923"¢ 23.06" 5.67% 100
71.20 0.021# 3.351% 0.738° 31.93* 327 Cf“l\;lmf"
ean
53.10’ 0.010° 2.10' 0.532" 43.16% 1.33™ 0
56.77' 0.017% 257k 0.609" 36.00° 2.33kn 25
64.279 0.020% 3.02" 0.669%* 31.31° 4.00%" 50
74.90¢ 0.020% 3.55° 0.745%¢ 28.67° 5.00%9 75 Ce
80.37° 0.023% 4.04 0.857"¢ 22.39" 7.00™ 100
65.88° 0.0188¢ 3.0568 0.6825¢ 32.30% 3.93P K‘/IS" L
ean

35,05 (5,10 Sae gles duo s B rhans 43 Gl (5031 b (g kel Blod 5l ol oo S i (pY B> S 0 aS aiw b s a0 olael
The numbers in each row or column, which they are at least common in a Latin alphabet, are not statistically different from the
Duncan test at 5% level

S awgs Gule Co coglo ulo :Cs 03y (e 50 Ca ¢jloged 1 0 €3 (505 b :C2 ¢ lgaol 50,8 ails ule :Ca
C1: Malas Dane Ghermez Esfahan, C2: Malas Yazdi, Cs: Shirin Shahvar, C4: Meykhosh Yazd, Cs: Malas Saveh, Ce: Malas

Yousofkhani
Jaie  gpSolul gly casls laedy Slge g uid 31 ool eadads ST e sl G0,
o il Gatlls e cod g sewlannSTy ol amis oS Web oo Lid ooy (gmlanaSTy o
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Effect of Salinity Stress on Some Growth Indices, Proline, Aldehydes and Soluble
Sugars in Six Iranian Commercial Pomegranate Genotypes

Soori', N., Bakhshi?®, D., Rezaei Nejad®, A. and Faizian*, M.

Abstract

In order to investigate the effect of salinity stress on the morphological and physiological characteristics of some Iranian
commercial pomegranate cultivars and possible identification of salinity tolerant cultivar, a greenhouse experiment
conducted in Agricultural College of Lorestan University in 2015. The experiment carried out as factorial based on
randomized complete blocks design with five salinity levels and three replicates. The levels of salinity based on urban
water was include 0, 25, 50, 75 and 100 mM sodium chloride (with EC equal to 0.66, 3.35, 6.21, 9.72 and 14.35 dS/m,
respectively), and six pomegranate cultivars including Malas Dane Ghermez Esfahan, Malas Yazdi, Shirin Shahvar,
Meykhosh Yazd, Malas Saveh and Malas Yousofkhani. After three months of salt stress, some morphological,
physiological and biochemical characteristics of the plants were examined and measured. The results of this study
showed that with increasing salinity, plant height, leaf size, the fresh and dry weight of leaf and root, and chlorophyll
content of plants decreased, but leaf necrosis rate, the concentration of proline, malondialdehyde, other aldehydes, and
soluble sugars increased. The research findings showed that in salinity conditions up to electrical conductivity of 6.21
dS/m, all cultivars showed acceptable tolerance to salinity. In higher salinity, Malas Saveh cultivar had superiority in
salinity tolerance traits, including lower decrease in plant height, leaf fresh and dry weight, and chlorophyll and
malondialdehyde concentrations along with lower leaf necrosis and therefore, for the traits evaluated in this experiment,
than other cultivars had higher salinity tolerance.

Keywords: Tolerance to salinity, Malas Saveh, Morphological characteristics, Proline, Malondialdehyde
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