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Table 1. Some physical and chemical properties of studied soil

Soil Texture pH EC o.M CaCOs K P N
dS m? mg kgt %
Sandy-Clay-Loam 7.6 2.6 1.6 16.1 334 13 0.15

9o 5 ISae Jlass o 50 cialel el yo (eizman
ey olyam & lopals 51 Sy 5o 35250 Js salS
Loy Jols e 4 4y Jl5 2 5 w3 F o> S
slapll Sis g 5 (59 9 ond SIS Aty 5 adle
039 e Slp 285 JE s pSeslail 390 sabioly
Vo sl o el VY S 4 cilies glaplail (St
WP KA EIRY JC g PE S

(SPAD) b 15 sl Jobis (So5slse b sloy oS s
Minolta SPAD-502 ) i Ju89,15 oiws lawgs
(RWC) 5, Ol s (595 5 Chlorophyll Meter)
o (Turner, 1981) ;5 g, 4 (S » s Suss as b
1095 Al alail, lesliul L

FW — DW

oialejl el o 5 5 6558 slajless g9, loj o
slasi gy gl )l (550 (i Jlosl I g olo an)
crasls Jsb gyeme (oilr gloasls s oSy
SUIPL I P I IRV IW 2SR [P WO At I ES
A Cowl b g Oglae sole Layl il yo 6181 0
s 1 ol axsls Sglie 0, 5e (i byl o
Lilpd o cdo o ad; gl dbs ool 655l
9B 2R TN w3y 90 2 sln (A (g el
20 5l ey Dyge a5 Jled o a8, (Gl
Javadi &) wo 8 awlxe ) by, 4 (X) wali

:(Bahram Nezhad, 2011
X=100xA/B

Slows 5o Jlp iy =B i Ll i o Jles wls, =A



e N59 58 5 (SU5ele8 )90 slagmly

28 s Gopd Jlie Sl 4 bayye sla Sl
90 ;@ 0 ax Sl as wes o i I olaws Ol s
Sy oolaad Gl asys (6)sd e Gl b o8,
w8, Lol ccnl adl pals i et Hled 4 S
Fo¥eaisden Ve v (6598 mhaw j2m gshan plod 50 (5)le
dls 4 Cad i S oolaws Ll asy
aS 00 )5 oo alax e sline jebay .l 03y Llo,95 1
s S mhv (6558 mhaw GRIEIL @l 99 2 50
Voo 6opd v )3 2 e o) 5 Sl oad alS
ol 009y 510,55 5 (g iy Sy o Sl Vse die
205 5 o9 blie 31 ilis eslia (F Jpaz)
av3 oo Ui (F Jgoz) il cloasls slaws &y
Sl ae s ()98 mhaw Gl L pd; g0 e 0 oS
sl a3l 2015 Al 4y e il (glaas L ol
ol ae)s 5l s)eh psh pled 5o (s)le of; |
Soyem el 4 Cud (5 %S il sleasls slass
O WS Yoa oo Voo (65908 mhaw 0 e 5 092
Dblae Ol Sl anglie 098 Hlo gine o8, g0
o ol (F Jgom) a8l 3 &l s 2 08 9 559
Aoy (690 paw (Il Lol 90 ya j0 4T wao
39 5 Cowl a8l malS vl 4y Cond ddl Jhad 1ol
e Sl Vga e Ve (6)98 s 53 s d)
lize 51 paSils daglie oxzdlas [S50Ss b o)l
Ol 5 (F Jsu2) ady; Sis (j9 2 08, 5 )
Si 59 5l ole o) Egerme o 4z S1 45 wad o
VO 6)98 gl o Ladd Lol gy )lo)95 p (6 yudn 4
) 50 (e 392 I3 e o) 93 IS Voo oo
05y 00 9 Ysedee B0 0> B g)e0 Rl L )k
e » o Vgahoa Vo 0> b (598 Ll b e
D 03938l Al ) SB35
2 $yst At pshw (ragh (nl @b el »
HSboogny sld s, slasls les
coh 4 ainy 5b cpl andl a5 CslS gl e
S5 gl Gl B L az ST 09 Dglitte o3 9 5598
W8l 1als aalllas 990 03 90 y2 50 Sy Slao
L ylogime ST 03, 90 (o, Slaw ST 50 L

)

S 2 sbSns bl s
giw} g;)" L_Sl.(bda}o.u c‘:‘d.c )..aL..C Ls)jo)L.\J‘ Ls‘)"
o las [l 5 o0l yog lowl SaS a4y gl 4o ouds
Mo&wb&tsé‘@wgfj):bmwﬁ
Ogel 7S Ghgy 4 IS e 5 (Emami, 1996) jiegid

A 5 5ol (Johnson & Ulrich, 1975)
L;Lm;.:.]yt;a CM;L.J L’)‘}.:.n Lgﬁfo)'k\ﬂ 6‘)-.‘ o
tangd WalS 5o S s 51 U 0 Las s 4 pladl ol
@ Jolme loaid Glie s g 0090 (olel adly
L (rigoyen et al., 1992) |, Ko g o5 ol g,
YO zoo Job )0 yegidy sSoul olKiws 5l eolazul
5 sSh by 4 oden ael ael Gliee g yiegil
31 eolazwl L (Paquin & Lechasseur, 1979) gl
=03l ogili OV zge Job ;o yiegids yiSiiwl oo
S38le s 5hoolawl b baosls sl ylg as iy ol (6,05
ogesl 5l eslatwl b oSl awslic 3 MSTATC

3,5 bl (a0 iy s [0) (SSls (slasslonis

9y s S g
Pl Sopd gobaw LV Jguz) ol )ly 458 @l @b
bl (6,503l 5 50 gud ) Sl alS 5 (5)lo Sxe
gl 5 olasd Sl 03 g9 Sl erizmen ol
039 9 B slasls Job g slani Sl (S
Slaass 203, 9 Sogd bliie SIS 55 5 Ay S
ol ALt olas a5y b oo Sl
@l g ylosre aly ) SES (33 9 Bl Jlad Ol pis
il b oS wms e L (F Jgiz) b paSilo duy i
Jsb il ae o g elis)l (alidl ws)s 598 whaw
5 5 Oy 9 seld s 4 o il slaasls
el prizman el il palS il 5 S
o8l sy a4 e o lid (@ Jgoo) b Sl
4 s)le pd) yo wald 4 Cod (il glaasls Job

dw.uLM el 0o )'““*“° p_’é) )‘ oot d)‘o ) )9.‘0



Ve e ) oyles & ol

S 50 5,5 Sladss

S i il Cod (9§ e 9 Sl L)) 50 Guuy GBS 329 uillg 55 - Jgux
Table 2. Variance analysis of growth parameters of olive cultivars (Mary and Mission)
in response to salinity stress

Mean Square

Source of df Increasing  Increasing Increasing Increasing Increasing
variation hei Leafarea  axillary shoots axillary shoots stem
eight leaf number .
number length diameter
Block 3 0.005m 0.003 ™ 190.308 ™ 0.001 " 0.023" 0.006 "
Salinity (a) 4 17427 2.387™ 1763.43 ™ 2.183™ 1.656 ™ 1.66 ™
Cultivar (b) 1 0019m™ 0.185™ 1217.27™ 0.198 ™ 0.062 ™ 0.016 "™
axb 4 0.035m™ 0.068 ™ 241.614 " 0.032™ 0.006 " 0.06 ™
Error 27 0.021 0.007 70.015 0.007 0.006 0.013
CV (%) 17.87 13.01 6.04 10.88 9.31 13.56
", " and ™ are non-significant, significant at p<0.05 and p<0.01, respectively.
=Y Jgus alol
Table 2. Continued
Source of Mean Square
variation df Leaffresh  Leafdry  Stemfresh  Stemdry Root dry
weight weight weight weight weight
Block 3 14052 5.771" 124.6 ™ 25.161™ 5.277 "
Salinity (a) 4 272.229™ 126.903™  678.932™ 256.706 ™  39.857 "
Cultivar (b) 1  46.053™ 14.292 ™ 41.392 ™ 6.472 " 55.248 ™
axh 4 29482 5.921 " 44.053 ™ 20.908 ™ 10.291 "
Error 27 16.463 7.356 68.113 20.656 3.079
CV (%) 11.92 15.25 18.21 17.55 12.64
", " and ™ are non-significant, significant at p<0.05 and p<0.01, respectively.
Gy S SR 2 69 iliske Zoliw Ol 1 Gla (il s lio -F Jguar
Table 3. Means comparison of effect of different salinity levels on growth parameters
Parameter  Increasing Increasing Leaf fresh leafdry  Stemfresh  Stemdry
height axillary shoot weight weight weight weight
Treatment (%) length (%) (gr) (gn) (gr) (gr)
T1 1002 1002 39.452 22822 55.982 32.382
T2 75.04° 79° 38 19.77° 50.74 2 27.97°
T3 72.67° 55.93°¢ 35.56 % 17.94 be 47.27% 28.562
T4 45.21°¢ 52.62°¢ 32.46° 16.28°¢ 40.23 ¢ 22.79°
T5 31.96¢ 43.59¢ 24.75°¢ 12.144 324°¢ 17.82°¢

The means in each column followed by similar letter(s) are not significantly different using Duncan’s test (p<0.05).
T1, T2, T3, T4 and T5=0, 25, 50, 100 and 200 mM of NaCl salinity, respectively.
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Table 4. Means comparison of interaction of olive cultivar and different salinity levels on
growth and physiological parameters

Parameter  Increasing Leaf Increasing Increasing  Root dry cl
leaf number area axillary shoot stem weight %)
Treatment (%) (cm?) number (%)  diameter (%) (9r) ’
T1Ma 100 @ 172,72 100 @ 100° 16.28 ® 0.955°¢
TiMi 1002 144.8bc 1002 1002 12.75 ¢ 0.44¢
T2Ma 76.03° 154.4° 72.61°¢ 76.43° 17.852 2.731¢
T2Mi 45.67 ¢ 141.4 bed 82.98° 84.18° 12.57 bc 0.527°¢
T3Ma 59.69 ¢ 137 cde 46.74 ¢ 68.67 ° 17.342 5.571¢
T3Mi 41.2°¢ 130.9 cde 73.46°¢ 68.47° 14.69 ® 0.722¢
T4Ma 39.48 ¢ 135.7 cde 30.18¢ 69.97 ° 13.13 ¢ 7.238°
T4Mi 27.3¢ 125.4 % 42.99 ¢ 43.35°¢ 13.63 b¢ 1.028 ¢
T5Ma 13.58 ¢ 120.2¢ 21.53¢ 34.99°¢ 10.68 ¢ 10.47 2
T5Mi 20.45 ¢ 122.2°¢ 28.5°¢ 35.34°¢ 9.88 ¢ 1.611 %

The means in each column followed by similar letter(s) are not significantly different using Duncan’s test (p<0.05). Ma= Mary; Mi= Mission;
T1, T2, T3, T4 and T5= 0, 25, 50, 100 and 200 mM of NaCl salinity, respectively.
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Table 5. Means comparison of effect of olive cultivar on growth and physiological parameters
in response to salinity stress

meter Increasing Chlorophyll Proline Total soluble K Na
axillary shoot content (umol g fw) solids (%) (%)
Cultivar length (%) (SPAD) (mg gt fw)

Mary 69.39° 69.24° 5520 59.51 1.179° 0.7972
Mission 63.06 ° 7292 6.34° 65.37 2 1.2982 0.614°

The means in each column followed by similar letter(s) are not significantly different using Duncan’s test (p<0.05).
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Table 6. Variance analysis of physiological and biochemical parameters of olive cultivars

(Mary and Mission) in response to salinity stress

Mean Square

Source of

variation df - Chlorophyll RWC Proline Total s_oluble K Na Cl
content solids

Block 3 1.394 6.064 " 377" 6.17 " 0.064 ™ 0.26 ™ 3.316 "
Salinity (a) 4 192,717 ™ 28.21™ 17.77™ 52.8 ™ 0.069 ™ 1.441™ 35.292 ™
Cultivar (b) 1 134.506 ™ 0.737 ™ 6.718 " 348.74" 0.14™ 0.828™ 204.937 ™
axh 4 6.965 ™ 2.033™ 0.483 ™ 4297 0.004 0.009 ™ 21.598 ™
Error 27 3.886 4.161 1.127 44.195 0.011 0.048 0.891
CV (%) 2.77 2.7 17.91 6.82 8.57 24.63 30.16

"s,“and ™ are non-significant, significant at p<0.05 and p<0.01, respectively.
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Table 7. Means comparison of effect of different salinity levels on physiological parameters

Parameter .
Chlorophyll RWC Proline K Na
0, -1 0, 0,

Treatment content (SPAD) (%) (umol g* fw) (%) (%)
Tl 77.57°2 78.79 2 3.94¢ 1.392°2 0.518°¢
T2 74.32° 75.21° 5.61° 1.235° 0.608 ©
T3 705°¢ 75.3" 6.31° 1.235° 0.703°¢
T4 67.21¢ 7459 b 5.69°P 1.164° 1.092°
T5 65.76 ¢ 73.97° 8.092 1.165° 15442

The means in each column followed by similar letter(s) are not significantly different
using Duncan’s test (p<0.05).
T1, T2, T3, T4 and T5= 0, 25, 50, 100 and 200 mM of NaCl salinity, respectively.
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Abstract

Salinity is a major environmental stress that limits plant growth and productivity in Iran. Olive (Olea
europea L.) is one of the most valuable and widespread fruit trees in the Mediterranean area. In the
last years, the surface of olive orchards has increased considerably in Iran. Furthermore, cultivars
used in these orchards are often foreign and little is known about their behavior under Iran climate
conditions, especially about their tolerance to salinity. Hence, in order to study the effects of NaCl
salinity on some morphological and physiological properties of one-year-old rooted cuttings of two
olive cultivars (Mission (a foreign cultivar) and Mary (one of the most important Iranian cultivars)),
a pot experiment was conducted in factorial based on randomized complete blocks design with four
replications. Saline treatments were imposed by irrigation with water containing 0, 25, 50, 100 and
200 mM of NaCl. The results showed that NaCl salinity has significant effects on the parameters.
The plants grow parameters (plant height, number and area of leaves, number and length of axillary
shoots, stem diameter, fresh and dry weight of leaves and stems, dry weight of root) were decreased
by increasing of NaCl concentration in irrigation water. Relative water content (RWC), chlorophyll
content and leaf potassium concentration were decreased as well. However, converse effect was
found in proline, total soluble sugars (TSS), and concentration of Na and Cl in leaves. Overall, the
findings of this study showed that cv. Mission because of higher potassium concentration,
chlorophyll content and RWC, higher accumulation of proline and TSS and lower concentration of
Na and Cl in leaves was more resistant to salinity than cv. Mary.

Keywords: Growth parameters, Olive (Olea europea), Proline, Relative water content, Salinity
stress
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