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Abstract

Background and Objectives

Olive (Olea europaea) is one of the most important fruit trees in the pomology industry of Iran.
Statistics shows that this fruit tree is cultivated in more than of 102 thousand hectares of territory
of Iran. Due to severe water shortages, it is necessary to make use of methods with objectives to
reducing the negative effects of drought on plant and to increasing water use efficiency. Previous
studies stated that plant growth regulators such as salicylic acid could apply to reducing the
adverse effects of environmental stresses. Salicylic acid (SA) influences various physiological
and biochemical functions in plants and has diverse effects on the tolerance to biotic and abiotic
stress. The objective of this study was to investigate the effects of exogenous SA application on
biochemical traits of ‘Konservalia’ olive leaf under 100 %, 66 % and 33 % ETcrop by analyzing
chlorophyll content, total soluble carbohydrate and proline.

Materials and Methods

The study was conducted in order to investigate the effect of different levels of water deficit
(100, 66 and 33 percent of evapotranspiration (ETcrop)) and four concentrations of salicylic acid
(0, 0.5, 1 and 2 mM) on fresh and dry root weight, stem and leaf and leaf number, leaf area, stem
diameter, leaf proline, total soluble sugars, chlorophyll content as a factorial experiment based on
a randomized complete block design with three replications. Two- year old olive trees (Olea
europaea cv. ‘Konservalia’) were used. Seventy- plants were grown in 11 L pots, containing a
mixture of field soil (73.2 % sand, 13.3 % silt and 13.5 % clay) and manure. Plants were sprayed
with four concentrations of salicylic acid and irrigated every ten days, according to the amount of
evatranspiration of plants (ETcrop). Parameters such as leaf proline and total soluble carbohydrates
content, chlorophyll content were measured three times at intervals of once every 30 days after
treatment. Data analysis was performed using MSTATC and SAS software and mean comparison
was done by Duncan's multiple range test at 5 and 1 % probability

Results
The results showed that leaf proline and total soluble carbohydrates increased while chlorophyll
content (chlorophyll a, b and total) decreased with increasing levels of water deficit. Results also


https://www.google.com/search?q=assistant+professor&spell=1&sa=X&ved=0ahUKEwikw4CWjsrTAhVRYVAKHS4pBV0QvwUIIygA
mailto:khaleghi@scu.ac.ir

Shafiei et al.: Effect of Salicylic Acid on Some ... 16

showed that the interaction of salicylic acid and irrigation had a significant effect on fresh and
dry root weight, stem and leaf, leaf area and plant height at p<0.01. In the three level irrigation
(100% ETc, 66% ETc and 33% ETc), the value of fresh and dry weight of root, stem and leaf,
leaf area and plant height were higher in plants treated with salicylic acid compared with plants
untreated with salicylic acid. In 66 and 33 % ETcrop treatments, amount of leaf proline and total
soluble carbohydrate chlorophyll content (chlorophyll a, b and total) were obtained higher in
plants sprayed with 2 mM SA compared with no-sprayed plants, but in 100 % ETcrop treatment,
these indices were not different between sprays and no-sprayed plants with salicylic acid.

Discussion

In this study, the role of SA in plant tolerance to abiotic stresses such as heat, heavy metal, and
osmotic stress was reported. The results showed that 2 mM SA application alleviated the adverse
effects of drought stress (66 and 33 % ETcrop) in young olive trees through the improvement of
chlorophyll content, enhancing leaf total soluble carbohydrate and proline content which can lead
to osmotic adjustment.
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Table 2. Effect of time and irrigation on leaf chlorophyll content of ‘konservalia’ olive
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Total Chlorophyll Chlorophyll b Chlorophyll a Treatment Irrigation
(mg/g F.W.) (mg/g F.W.) (mg/g F.W.) (%ETc)
1.85° 0.68° 1.16°" 30
2.10° 0.93% 1.17° 60 100
2.08° 0.79° 1.29% 90
1.15° 0.36° 0.78° 30
1.19° 0.45° 0.74° 60 66
1.06° 0.42¢ 0.64° 90
0.78 0.23f 0.55 30
0.76 0.24 0.519 60 33
0.69¢ 0.24" 0.45" 90
ol S o
8.02 758 6.35 (002) Dot e 2

C.V. (%)
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* In each column, means followed by the same letter are not significant at p<0.01, according to Duncan Multiple Test.
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Table 3. Mean comparison of interaction between irrigation and salicylic acid on chlorophyll content,
total soluble carbohydrate and proline of ‘konservalia’ olive
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(’P‘:gl?:f Total Soluble Total Clﬁf &9 lf’; . Chl(" "’;’ 1, Slicylic Acid  Irrigation
1 orophy orophyll a o
Carbohydrat Chl hyll (mM) (%ETc)
(umol/g F.W.) (;rg /;’ Ry \;a) (mg‘/’ngp'“y,_) (mg/g F.W.)  (mg/g F.W.)

12.419 36.88" 1.89° 0.65° 1.23% 0

12.429 37.12" 2.05° 0.82° 1.232 0.5 100

12.37° 36.57" 1.98°% 0.84% 1.18°% 1

12.48° 37.30" 2.12° 0.89° 1.23 2

14.21f 46.329 1.06" 0.41¢ 0.64° 0

15.97° 50.20f 1.19° 0.52° 0.77° 0.5 66

15.57¢ 49.62" 1.15° 0.48° 0.73° 1

17.24° 55.23° 1.15° 0.47° 0.75° 2

18.95° 64.90¢ 0.64¢ 0.23¢ 0.45f 0

20.65° 67.74° 0.79° 0.35° 0.54¢ 0.5 33

21.20° 67.11° 0.73¢ 0.29' 0.51¢ 1

22.68° 72.49% 0.79° 0.37° 0.52¢ 2

ol kS s o
8.41 6.24 9.33 8.82 8.7 (02) Dl s 2

C.V. (%)

e I e Loy S c]a.»): Sl (glatels iz 3 505T Lolod 5 OLSS 5 > (1l _gLa‘;,,_.{}L_.A Ogm a ¥
* In each column, means followed by the same letter are not significant at p<0.01, according to Duncan Multiple Test.
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Table 4. Effect of time and irrigation and salicylic acid on proline

sbowd 31 A% 395 y . ot Sl
Days After Treatment G » ‘é’_“) S e (8% 9 i wo3d)
Salicylic acid (mM) inadl
90 60 30 Irrigation (%ETc)
12.35 12.97' 12.91°F 0
12.45 13.41" 12.97' 0.5 100
13.00' 12.17 11.08* 1
13.24' 12.44) 12.95' 2
21.24° 19.48¢ 17.00" 0
14.03" 13.29 14.43" 0.5
14.619 14.04" 14.00" 1 66
13.31 13.23' 13.00' 2
25.66° 24.25" 21.13° 0
19.494 18.21° 17.24f 0.5 33
18.49° 17.55' 16.72 1
18.33° 17.41f 16.53f 2
733 (Ao y3) Sl s s b
C.V. (%)
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* in each column, means followed by the same letter are not significant at p<0.01, according to Duncan Multiple Test.
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