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1- Leaf Relative Water Content
2- Fresh Weight

3- Turger Weight

4- Dry Weight
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Table 1. The variance analysis of olive growth parameters.
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Mean of square
New internode ~ New stem  Totaldry = Newshoot  Rootdry  New stem New Leaf  Degree of  Sources of
elongation elongation weight dry weight weight dry weight  dry weight  freedom variations
| <
011" 46.6™ 1.00™ 0.12" 0.58™ 0.00™ 0.06™ 3 A
Replication
oo A
1.40%* 1092%* 75.2%%* 15.2%* 22.8%* 2.63%* 4.40%* 4
Cultivar
5
1.00%* 2895 90.4%* 23.6% 21.9% 16.20%* 6.80%* 4 o
Salinity
0.02™ 30.3™ 3.00™ 0.55™ 1.20™ 0.22™ 0.23™ 16
Intraction
. . . . . . . ol
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Continue Table 1.
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Table 2. Mean comparison of cultivar effects on olive growth parameters.
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elongation Root weicht weight weight weight dry weight dry weight  Cultivar
(cm) & (gr/Plant) (gr/Plant) (gr/Plant) (gr/Plant) (gr/Plant)
44.2° 0.74° 8.2% 3.1° 4.7 1.6 1.9 o
Mission
b b b b b b b 203
33.7 0.65 5.4 2.3 1.3 1.03 1.2
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Shoot Shoot Chlorophyll RWC Number of new New leaf aria New 1qternode Cultivar
tolerance tolerance Index leaf per plant elongation (cm)
0.75* 0.64" 43.5° 84.4" 56° 234* 2.2° o
Mission
b b b b b b b 205
0.57 0.45 40.3 81.3 37 156 1.8
Zard
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Table 3. Mean comparison of salinity effects on olive growth parameters.
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elongation Root weight weight dry weight weight dry weight dry weight 4S.m
(cm) £ (gr/Plant) (gr/Plant) (gr/Plant) (gr/Plant) (gr/Plant) (dS.m’)
63.1° 0.94° 10.99° 5.19* 5.8° 2.39° 2.80° 0
52.2° 0.78% 9.20 3.94° 5.0 1.83° 2.10° 4
37.3¢ 0.70" 6.81° 2.81° 4.0° 1.17° 1.63° 8
25.7¢ 0.54° 4.25¢ 1.50° 2.7° 0.68° 0.82¢ 12
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Root Shoot Chlorophyll RWC Number of New leaf aria New mter.node Salinity
N new leaf per 2 elongation i
tolerance tolerance Index (%) (cm”) (dS.m™)
plant (cm)
1.0° 1.0° 52.3% 93.7° 85° 378" 2.42° 0
0.83° 0.75° 48.0° 88.3° 63° 270 227° 4
0.70¢ 0.53¢ 43.2° 82.8° 44° 174° 2.01° 8
0.48° 0.28¢ 36.5¢ 77.2¢ 27¢ 97¢ 1.80° 12
0.32¢ 0.18° 29.6° 72.0°¢ 14° 54¢ 1.54¢ 16
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Table 4. Mean comparison of cultivar and salinity effects on olive growth parameters.
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New stem Shoot Total dry New shoot Root dry New stem New leaf Salinit
elongation  weight/ Root weight dry weight weight dry weight dry weight ds ly Cultivar
(cm) weight (gr/Plant) (gr/Plant) (gr/Plant) (gr/Plant) (gr/Plant) (dS.m™)
66° 0.97" 11.59° 5.47° 6.6" 257" 2.89° 0
58° 0.79® 11.28° 4.78° 6.00° 222° 2.55° 4
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Table 5. Data for regression equation of different growth parameters (Dependent Variable) with salinity
(Independent variable) and salinity requirement for 25 percent decrease of relative yield in each parameter.
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Figure 1. Regression relation of dry leaf relative yield and salinity in two olive rootstocks.
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Figure 2. Regression relation of dry stem relative yield and salinity in two olive rootstocks.
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Abstract

Background and Objectives: Salinity is one of the most important limiting factors for crops,
because of most agronomic and horticultural crops being sensitive to salinity. On the other hand,
considerable lands of the world were affected by salinity and they are increasing day by day.
Salinity by increasing the osmotic pressure of soil solution, disrupt transpiration, photosynthesis
and nutrients uptake by plant. Numerous studies have shown that tolerance to salinity in some fruit
trees including olive trees can be increased by using salt-tolerant rootstocks. This study aimed to
evaluate salinity tolerance, quantification of different olive organs in response to salinity and
determination of plants growth sensevity to salinity in Zard and Mission olive rootstocks.
Materials and Methods: An experiment was conducted with five levels of irrigation water
salinity (0, 4, 8, 12, 16 dS.m™) in soilless culture and greenhouse condition to evaluate the
effects of salinity on growth parameters of two olive rootstocks.

Results: Data showed that salinity reduces significantly some growth parameters such as shoot
dry weight, root dry weight, shoots dry weight to root dry weight and shoot elongation and
reduction of all growth parameters by salinity in Zard rootstock were more than that of Mission.
Shoot dry weight, leaf dry weight and root dry weight at 16 dS.m™ salinity treatments were
decreased 80, 80 and 69 percent respectively compared to control. Data also demonstrated that
among different growth parameters, leaf area had the most sensitivity to salinity and leaf
relative water content (LRWC) had the lowest sensitivity to salinity. Based on the results,
relative leaf area was decreased 25 percent at 2.3 and 5.0 dS.m™ salinity in Zard and Mission
rootstock, respectively. Salinity status for 25 percent decrease of relative dry weight of these
parameters were 2.8, 2.9 and 4.4 dS.m™ in Zard rootstock and 5.3, 6.1 and 6.9 dS.m™ in Mission
rootstock respectively. Data analysis showed that there were a regression equation among
salinity and some growth parameters such as relative leaf area, leaf number, leaf water content
and leaf chlorophyll. Data showed that the slope of regression fit line in Zard rootstock was
more negative than Mission rootstock. These results confirmed that some variables such as
relative leaf area, leaf number, leaf water content and leaf chlorophyll content were more
sensitive to salinity in Zard rootstock in compare to Mission rootstock. Data also showed that
salinity status to for 25 percent decrees of relative leaf area, leaf number, leaf water content and
leaf chlorophyll content in Mission rootstock were 5.06, 5.51, 20.39 and 11.5 and for Zard
rootstock were 2.33, 2.81, 15 and 8.61 dS.m™ respectively. Data also indicated that 25 percent
decrease in total relative dry matter were in 7.0 and 3.6 dS.m™ salinity in Zard and Mission
rootstooks, respectively.

Conclusion: On the whole, evaluation of plant growth parameters and their sensitivity to
salinity indicated that Mission rootstock had more tolerance to salinity and was recommendable
to cultivation in salt affected soils.
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