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Table 1- ANOVA for the evaluated parameters of olive plant subjected to year, irrigation and foliar application
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; SFe Cogb Sy — "
&l s 3 ,Sdos Y3 R , .
ol as q # 29 099 o095 ; Judg,l5 Y 22l 63 oglle oPan Ol g S o 4
Oyt &l Total Fruit i ) i Malondialdehyde Proline Carbohydrate Total
S.0V df yield weight Oil Relative ~ Chlorophyll lonic Y 4 phenol
o content water content leakage
content
S
Replicate 2 146488 0.003 0.62 15.96 0.005 0.50 0.08 28.58 2.52 0.89
R)
Ju 1 11815ns 9.325#x  62.33** 0.44ns 0.099* 285.73** 7.93** 569.91** 111.72** 9.94*
Year (Y)
d)lyj
Irrigation 2 6326852**  0.044ns 6.23** 405.22** 1.396** 607.88** 72.40** 849.52** 330.08** 283.40**
0]
gl
Foliar 3 3666605**  2.196** .., 3450 0.393** 35.05%* 10.56%* 121.38%* 23.112%% 20.87%*
(F) '
IxF 6 442291ns 0.079ns 0.23ns 0.68ns 0.097** 4.07ns 0.78* 19.45** 1.41ns 3.08ns
YxI| 2 2677464** 0.002ns 0.24ns 9.13ns 0.074* 15.24** 0.31ns 103.29** 50.57** 3.07ns
YxF 3 190645ns 0.094ns 0.34ns 0.14ns 0.040ns 3.70ns 1.89** 19.77ns 6.39ns 0.57ns
YxIxF 6 228609ns 0.168ns 0.21ns 2.35ns 0.019ns 2.18ns 0.21ns 12.33ns 580ns 1.74ns
ELB 44 331853 0.174 1.62 7.25 0.022 2.37 0.34 7.66 4.07 1.80
rror
oy
& ps - 10.45 12.76 10.34 3.14 7.93 8.32 12.37 14.70 12.93 9.25
C.V (%)
)P ime pas NS o yd B Jlais! e )3 ) gixe 1 F o) )V Jlois] paw )3 I xe®F
**and * represent significant at the 0.01 and 0.05 of probability levels, respectively, and ™ represent non- significant.
0945 58 syl 3590 Olho w il Jole 9 5yl (Jlw 23l 151 -Y Joua
Table 2- Simple effects of year, irrigation and foliar application on evaluated traits in olive
oo 339 SFe Cugby g i
b call e . . d o, .a
Lo Wylog a5 3,Ses - ROY) s : IS lyamng S Js g
) . Fruit lonic
Treatments Total yield . oil Relative Carbohydrate Total phenol
Treatments level ka.ha-t weight leakage 1 1iG
evels (kg.ha™) © content  water content (%) (mg.g.FW™) (mg.g™ GAE)
(%) (%)
ol JL 5524a 2.94b 13.13a 85.63a 20.51a 14.35b 14.15b
Jw Year 1
Year ped Jlo
5498a 3.66a 11.27b 85.48a 16.52b 16.84b 14.89%
Year 2
wep 5985a 3.35a 11.68b 90.06a 14.28¢ 11.68¢ 11.36c
100%
Yo
LI wop 5583b 3.30a 12.6% 84.58b 17.19b 16.07b 14.01b
| & : 75 %
rrigation o3 0
50 % 4966¢ 3.26a 12.22ab 82.02¢c 24.08a 19.05a 18.18a
Al
4836b 2.84c 11.18b 83.50b 20.60a 14.61b 13.18¢
Control
| Sl
PRI NEN '\“” L" 5746a 3.24b 12.50a 86.38a 17.81b 17.11a 15.66a
ot Salicylic acid
Foliar Ssls
application K« ”I . 5764a 3.51ab 12.30a 85.95a 17.94b 14.87b 14.18a
aolin
AP TSl geag, 3622 12.80a 86.40a 17.71b 15.80ab 15.04ab

Salicylic+Kaolin

Values followed by different letters were significant difference according to Duncan’s Multiple Range Test at p < 0.05.
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Figure 1- The effect of different levels of irrigation (RDI) on olive yield in two years of experiment
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Figure 2- The effect of foliar application of kaolin (KA) and salicylic acid (SA) on total chlorophyll content in olive leaf under
different levels of irrigation (RDI)
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Figure 3- The effect of different levels of irrigation (RDI) on chlorophyll content of olive leaf in two years of experiment
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Figure 4- The effect of different levels of irrigation (RDI) on ionic leakage of olive plant in two years of experiment
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Figure 5- The effect of foliar application of kaolin (KA) and salicylic acid (SA) on malondialdehyde content in olive leaf under
different levels of irrigation (RDI)
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Figure 6- The effect of foliar application of kaolin (KA) and salicylic acid (SA) on malondialdehyde content of olive leaf in
two years of experiment
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Figure 7- The effect of different levels of irrigation (RDI) on proline content of olive leaf in two years of experiment
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Introduction: The availability of water for irrigating crops is one of the serious challenges at present and the
future of the world. Drought stress has harmful effects on plant growth and productivity, though bringing some
serious changes in plant physiology and biochemistry. Drought reduces plant growth and yield by having
negative effects on plants water potential, cell division, photosynthesis activity, chlorophyll content, and protein
synthesis. Although olive naturally tolerates drought, studies had shown that drought undermines its growth,
yield and photosynthesis. Employing some appropriate transpiration-reducing approaches could induce olive
tolerance towards water deficiency. In this regard, kaolin, through raising light reflection and diminishing the
rate of transpiration, is able to lessen leaf temperature in the stressed plants. Salicylic acid (SA), as a strong
signaling molecule in plants, regulates physiological and biochemical functions effective in defense mechanisms
and also boosts biological and non-biological factors involved in augmenting plants.. The major roles of SA in
drought- stressed plants are as follows: activation of antioxidant defense system, production of secondary
metabolites, synthesis of osmolytes, optimization of mineral status and maintenance of proper balance between
plant photosynthesis and growth. Although some information over effects of SA and kaolin individually on
stressed plants is available, to the best of our knowledge, their simultaneous effects on plants under stressful
conditions has not been investigated yet. Therefore, the present study was aimed to investigate different
applications of SA and kaolin (i.e. individually and simultaneously) on field-grown olives under drought
condition.

Materials and Methods: This research was conducted in Dalahu Olive Research Station located in
Kermanshah province. This experiment was designed as a factorial experiment in the form of a randomized
complete block design with 3 replications. Factors included different foliar spraying (i.e. control, 1 mM SA,
2.5% kaolin, and a combination of them in the mentioned concentrations) and irrigation at three levels (i.e. 100,
75, and 50% of water requirement). Irrigation was performed based on three-day interval schedule according to
the above method by measuring daily evapotranspiration and required volume of water by considering the plant
coefficients of olives and by drip irrigation.

Results and Discussion: Although olive tree is a drought-tolerant plant, drought diminished its yield. The
results of this study demonstrated a decrease in total yield of olive trees due to water deficit in different years. In
this regard, water deficit under high temperature and low atmospheric humidity are believed to bring about a
reduction in yield of drought-stressed olive. The results of this research showed that the foliar application of SA
and kaolin on olive trees led to a reduction in ionic leakage and malondialdehyde (MDA) and an increase in
RWC, chlorophyll content, phenol and total yield, as compared to the control. Foliar application of SA caused a
significant increase in proline content and total carbohydrates, while kaolin had no significant effect on
aforementioned traits. It seems that a reduction in oxidative damage and an increase in yield of olive cultivars
under different irrigations manifested several defense mechanisms induced by exogenous application of SA and
kaolin. In this context, kaolin was found to protect leaves and fruits from harmful ultraviolet rays and this
remarkably improves the performance of drought-stressed plants by a decrease in the ambient temperature of
plants in order to mitigate deleterious effects of drought such as oxidative damage, chlorophyll degradation, and
lowering RWC. These results have been substantiated for different olive cultivars at different parts of the world
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under this condition.

In the present study, SA increased chlorophyll content, RWC, proline content, carbohydrate and total phenol;
as a result, the yield of SA- treated plants was higher than that in control plants. Similarly, Brito et al (5) reported
that applying SA on drought-stressed olive improved osmolate accumulation, photosynthesis activities, RWC
and chlorophyll content. The accumulation of phenolic compounds in SA-treated plants is believed to protect
plants against stressful conditions. Therefore, the role of SA and kaolin in alleviating drought in favor of
enhancing plants yield represents their efficiency under such condition. In the present study, we also employed a
combination of SA and kaolin and the results showed no synergistic function between them on most traits.
Therefore, to reduce the effects of drought on olive tree, it is recommended to utilize SA or kaolin separately.

Keywords: Carbohydrate, Deficit irrigation, Oil percentage, Phenol, Proline



