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Fig. 1. Damage percentage (active infestation and harmful infestation) of different concentrations of jasmonic acid and salicylic acid
compared to the control in two years
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Tablel- Mean (SE) of the year effect for the investigated traits in two experimental years 2021-2022

Year Characteristics

Egg First-stage larva Second-stage larva Third-stage larva Pupa Total larval age
2021 3.86x0.36 a 0.19+0.04 a 0.28+0.06 a 0.25+0.09 a 0.20+0.08 a 4.80£0.42 a
2022 4.67+0.39 a 0.18+0.05 a 0.23+0.07 a 0.15+0.05 a 0.08+0.04 a 5.33+0.47 a
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Table2- Mean (SE) of treatment effect for the investigated traits in two experimental years 2021-2022

Treatment Characteristics
Egg First-stage larva Second-stage larva  Third-stage larva Pupa Total larval age
Jasmonic Acid 1 mg/lit 4.50+0.47 a 0.19+0.05 a 0.21+0.06 b 0.13+0.02 b 0.11+0.02 b 4.87+0.53 b
Jasmonic Acid 2 mg/lit 4.22+£0.59 a 0.14+0.03 a 0.21+0.06 b 0.13+0.02 b 0.10+0.02 b 4.49+0.60 b
Salicylic acid 1mp 3.76+0.58 a 0.22+0.08 a 0.25+0.07 b 0.15+0.03 b 0.11+0.02 b 4.32+0.69 b
Salicylic acid 2mp 4.20+0.69 a 0.21+0.05 a 0.29+0.07 b 0.19+0.05 b 0.11+0.02 b 4.85+0.78 b
Control 5.03+0.58 a 0.36+0.07 a 0.59+0.11 a 0.78+0.19 a 0.60+0.18 a 7.20£0.69 a

(P<10) el oy T s jlo gine S 5924 pae sz lis lagy g ;o alie By, b slonSilee
Means within a column followed by the same letter do not differ significantly (Tukey’s test, P < 0.05)
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Table3- Mean (+SE) of the year effect for the investigated traits in two experimental years 2021-2022

Characteristics

Year  fruit length fruit fruit fruit fruit volume actual fruit kernel length kernel kernel
(mm) width weight flesh (mm?) density (mm) width weight
(mm) (gr) weight (kg/m?) (mm) (gr)
(gr)
2021 22.35£0.23 16.45+0.22  3.84+0.06  3.05+0.06 3345.4+64.77 1.154x107 17.68+0.15 8.40+0.07 0.78+0.01
b b b b b +3.46 a a b a
2002 23.58+0.24 17.44+0.15 4.08+0.10 3.29+0.08 3681.2+100.50 1.115x10? 17.38+0.17 8.70+0.07 0.78+0.01
a a a a a £3.55b a a a

{ P<~/~Ih) Col Lmui O P sime BB 3gag pas omd LS by ) alie By b (la Sk

Means within a column followed by the same letter do not differ significantly (Tukey’s test, P < 0.05
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Table4- Mean (+SE) of treatment effect for the investigated traits in two experimental years 2021-2022

Characteristics
fruit fruit fruit fruit flesh fruit volume actual fruit kernel kernel kernel
Treatment length width weight weight (mm3) density length width weight
(mm) (mm) (gr) (gr) (kg/mm3) (mm) (mm) (gr)
Jasmonic Acid 1 22.46x0.40 16.75+0.51 4.52+0.10 3.75+0.10 4079.6+108.08 1.113x10-9 +4.70 17.08+0.23 8.45+0.13 0.77+0.02
mg/lit ab a a a a d a a a
Jasmonic Acid 2 22.84+0.37 16.89+0.23 3.74+0.16 2.96+0.14 3293.8+168.93 1.148x10-9 +8.97 17.53+0.29 8.57+0.13 0.77+0.03
mg/lit ab a od od od ab a a a
Salicylic acid 23.63+0.40 17.24+0.19 4.19+0.12 3.38+0.10 3742.6+122.56 1.124x10-9 +5.07 17.85+0.24 8.76+0.10 0.81+0.02
Imp a a ab ab ab od a a a
Salicylic acid 23.78+0.34 17.27+0.22 3.90+0.08 3.10+0.07 3451.4+90.71 1.133x10-9 +4.96 17.73+0.23 8.42+0.10 0.79+0.02
2mp a a cb bc b cb a a a
Control 22.13+0.37 16.59+0.28 3.44+0.09 2.66+0.08 2999.0+93.85 1.154x10-9 +5.45 17.47+0.28 8.57+0.10 0.78+0.03
b a d d d a a a a

(P<+/+0) canl )l o ime BMEB] g g pite o1t 5L b gt j3 liie g o b (slapSile
Means within a column followed by the same letter do not differ significantly (Tukey’s test, P < 0.05)

Journal of Entomological Society of Iran 2024 ¢ 44 (1)



Fardmasoud et al

4

VFe =) Jlo 9o (b caliseo (slajlos 1o () 59y )0 D990 calidre (gliowds GluS 5 polde doyd (Hlre (sladt) Sl -0 J?'”.'

Table 5. Mean (+SE) percentage of different chemical compounds in olive oil in different treatments during two years 2021-2022

Year Treatment  Palmitoleic Oleic acid Palmitic acid Linoleic Arachidic Stearic Eicosanoic Myristic Squalane
acid acid acid acid acid acid
Jasmonic Acid 3.4+0.009 52.88+0.009 26.17+0.009 1.89+0.009 1.84+0.009 2.85+0.009 1.59+0.009 0.07+0.009 4.85+0.014
2 mg/lit (S) b b @® a b b b a a
Salicylic acid 5.31+0.012 55.42+0.014 27.16+0.012 1.33+0.008 1.79+0.007  2.49+0.004 1.66+0.008 0.07+0.009 4.7+0.004
2mp (S) a a b b b c a a b
2021 Control (S) 2.92+0.014  51.64:0.009  27.25:0.009  1.15:0.01  2.05:0.014  3.39:0.009  0.84:0.01  0.08+0.009  4.58+0.014
C C a C a a C a C
Jasmonic Acid 5.5+0.021 52.09+0.008 27.30+0.01 1.14+0.008 2.02+0.01 4.57+0.014 1.79+0.009 0.08+0.007 4.28+0.01
2 mg/lic (T) b b c a b a a a b
Salicylic acid 5.87+0.009 53.67+0.009 27.83+0.008 1.14+0.007 1.83+0.008 3.32+0.008 1.54+0.008 0.09+0.01 4.36+0.007
2mp (I) a a b a c c b a a
Control (I) 5.4+0.018 51.18+0.01 28.22+0.01 1.05+0.009 2.23+0.015 3.69+0.01 1.53+0.012 0.09+0.009 2.62+0.009
c c a b a b b a c
Jasmonic Acid 5.8+0.013 50.36+0.014 21.62+0.008 9.39+0.009 1.39+0.009 3.12+0.009 2.31+0.008 0.07+0.009 6.72+0.012
2 mg/lit(S) a a b a @® @® b a a
Salicylic acid 5.25+0.014 49.91+0.01 22.12+0.009 9.09+0.009 1.82+0.015 3.62+0.01 1.53+0.012 0.07+0.009 6.58+0.012
2mp (S) b b c b b b c a b
2022 Control (S) 5.79+0.015  46.26+0.02 22.99+0.014 6.4+0.018  2.96+0.015  4.52+0.018  2.44+0.015  0.08+0.009  6.43+0.01
a C a C a a a a C
Jasmonic Acid 5.92+0.009 48.54+0.012 21.85+0.009 8.51+0.01 1.76£0.012 3.46+0.012 2.91+0.012 0.08+0.006 6.53+0.01
2 mg/lic (I) a a c a c c a a a
Salicylic acid 5.47+0.009 39.63+0.01 22.32+0.01 b 8.36+0.014 1.97+0.01 3.97+0.01 1.68+0.01 0.09+0.009 6.46+0.018
2myp (I) @® c b b b @® a b
Control (I) 5.82+0.009 47.05+0.014 23.85+0.014 4.41+0.009 2.99+0.009 5.34+0.01 2.51+0.009 0.09+0.009 4.47+0.009
b b a c a a b a c

(P<+/+0) cul LmJ O P ime BMB D924 pis o> L by gt 5D ailiie Bgys b (sla 1Sl

Means within a column followed by the same letter do not differ significantly (Tukey’s test, P < 0.05) (S=Safe & I= Infected)
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Table 6. Mean (+SE) effect of year on the percentage of different chemical compounds present in unpolluted and pest-infested olive oil in
different treatments during two experimental years 2021-2022

Characteristics
Year Palmitoleic acid Oleic acid Palmitic acid Linoleic acid Arachidic acid Stearic acid Eicosanoic acid Myristic acid Squalane
3.87+0.31 53.31+0.47 26.86+0.14
2021 N N - 1.45£0.09 1.36£0.11 2.91:0.11 1.89+0.03 0.73:0.004  4.710.03
) b b b b a b
2022 5.610.07 48.840.55 22.2410.17 8.29+0.40 2.05:0.19 3.75+0.17 2.09£0.12 0.73+0.004 6.57+0.03
S) a b b a a a a a a
2021 5.59+0.06 52.31£0.31 27.78+0.11 1.11+0.01 2.02+0.04 3.86+0.15 1.62+0.03 0.08+0.004 3.75+0.24
I b a a b b b b a b
2022 5.73+0.05 44.74+1.13 22.67+0.25 7.09+0.57 2.24+0.16 4.25+0.23 2.36+0.15 0.08+0.004 5.82+0.28
I a b b a a a a a a

(P<+/+0) canl )l o ime BMEB] g g piae o1 5L b gt j3 liie g o b (slapSilie
Means within a column followed by the same letter do not differ significanty (Tukey’s test, P < 0.05) (S=Safe & I= Infected)
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Fig. 2. Effect of temperature changes on the average capture of olive fruit fly in different traps installed (9traps including: 3 yellow cards,

3 sex pheromone & McPhil traps) in Rudbar olive research station in 2021
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Table 7. Mean (+SE) of the treatment effect of the percentage of different chemical compounds in olive oil during two experimental years
2021-2022

Characteristics
Palmitoleic Oleic Palmiticacid ~ Linoleic acid Arachidic Stearic Eicosanoic Myristic Squalane
Treatment acid acid acid acid acid acid
Jasmonic Acid 4.60+0.45 51.62+0.47 23.89+0.85 5.64+1.41 1.610.08 2.98+0.05 1.95+0.13 0.07+0.005 5.78+0.35
2 mgflit (S) b b c a c c a a a
Salicylic acid 5.28+0.01 52.66+1.04 24.64+0.95 5.21+1.46 3.05+0.21 1.59+0.02 0.07+0.005 5.64+0.35
1.80+0.009b
2myp (S) a a b b b c a b
Control (S) 4.35+0.54 48.95£1.01 25.12+0.80 3.77+0.99 2.50£0.17 3.95:0.21 1.64+0.30 0.08+0.005 5.50£0.34
c c a c a a b a c
Jasmonic Acid 5.71:0.08 50.31£0.67  24.57:1.02 4.82+0.04 4012020 2354021 0.08:0.004  5.40:0.42
. 1.89£90.71 b
2 mg/lit (I) a a c a b a a a
Sl e 3672007 (656265  25.07:1.04 4756136 1.9020.02 3.64:0.12 1612002  0.09:0.006  5.41:0.39
2myp (I) b
c b b b c c a a
Control (I) 5.61+0.07 48.61+0.96 26.03+0.82 2.73+0.63 2.610.14 4.51+0.31 2.02+0.18 0.09+0.005 3.54+0.34
c b a c a a b a b

(P<+/40) cuwl LmL'j O P ime BMB D92 pis o> L by g 50 ailiie Bgys b (sla 1Sl
Means within a column followed by the same letter do not differ significantly (Tukey’s test, P < 0.05) (S=Safe & I= Infected)
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Fig 3. Effect of temperature changes on the average capture of olive fruit fly in different traps installed (9traps including: 3 yellow cards,
3 sex pheromone & McPhil traps) inRudbar olive research station in 2022
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Table 8. Mean (+SE) amounts of chlorophyll, carotenoid and phenol in olive oil of different treatments during two experimental years 2021 and

2022
Year Treatment Chlorophil Carotrnoid Total phenol Chlorophil Carotrnoid Total phenol
(mg/kg) (mg/kg) (ppm) Gallic caid (mg/kg) (mg/kg) (ppm) Gallic caid
Jasmonic Acid 7.52+0.031 ¢ 4.25+0.017 b 199+0.005 d 8.19+0.011 ¢ 2.850.011d 147+0.011d
1 mg/lit
Jasmonic Acid 7.34+0.014 d 5.43£0.015 a 274+0.014 a 7.66+0.017 d 4.25+0.028 a 238+0.017 a
2021 2 mg/lit
Salicylic acid 8.80£0.016 b 3.6+0.014d 233+0.028 ¢ 8.97+0.015 b 3.17+0.012 ¢ 223+0.02 b
1 mp I
Salicylic acid 8.93+0.008 a 4.0520.015 ¢ 241x0.031 b 9.52 +0.013 a 3.78+0.01 b 212+0.02 ¢
2mp
Control 7+0.012 e 2.88+0.014 128+0.037 e 7.5 +0.01 e 1.77+0.012 ¢ 9620.018 ¢
Jasmonic Acid 9.95£0.017 b 4.3£0.017 a 152£0.005 d 10.28+0.02 b 1.4+0.017 ¢ 140£0.012 ¢
1 mg/lit
Jasmonic Acid 2 10.1620.011 a 3.05+0.008 d 245+0.014 a 11.4420.018 a 1.59+0.032 b 172+0.017 a
2022 mg/lit
Salicylic acid 8.95+0.025 ¢ 3.28+0.014 c 209+0.02 ¢ 9.26+0.02 ¢ 1.25+0.005 d 78+0.017 ¢
I
1 mp
Salicylic acid 8.31+0.016 d 4.22+0.011 b 229+0.034 b 9.98+0.006 c 3.3+0.012 a 156+0.023 b
2mp
Control 8.29:0.012d 2.78+0.011 ¢ 11620.014 9.51£0.02 d 1.61£0.006 b 90+0.036 d
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Means within a column followed by the same letter do not differ significantly (Tukey’s test, P < 0.05) (S=Safe & I= Infected)
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Table 9. Mean (2SE) effect of year on the amounta of chlorophyll, carotenoid and phenol in olive oil of different treatments during
two experimental years 2021-2022

Characteristics
Year Chlorophil (mg/kg) Carotrnoid (mg/kg) Total phepol (ppm) Gallic caid
2021 (S) 7.92+0.21b 4.04+0.22a 2.15+0.13a
2022 (S) 9.13+0.21a 3.52+0.16b 1.90+0.13b
2021 (I) 8.37+0.20b 3.16+0.22a 1.83+0.14a
2022(1) 10.09+0.20a 1.83+0.20b 1.27+0.09b

AP 0) ol o] s jlo sine IS 5925 pae saimsylis oy gt ;o alie By, b slonaSilee
Means within a column followed by the same letter do not differ significantly (Tukey’s test, P < 0.05) (S=Safe & I= Infected)
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Table10- Mean (+SE) of the treatment effect on the amount of chlorophyll, carotenoid and phenol in olive oil of different treatments

during the two experimental years of the experimental years 2021-2022

Characteristics

Treatment

Chlorophil (mg/kg)

Carotrnoid (mg/kg)

Total phenol (ppm) Gallic caid

Jasmonic Acid 1 mg/lit (S) 8.73+0.54b 4.27+0.01a 1.75+0.10d
Jasmonic Acid 2 mg/lit (S) 8.75£0.62 b 4.2420.53a 2.59+0.06a
Salicylic acid 1 mp (S) 8.87+0.03a 3.44+0.07¢ 2.21+0.05¢
Salicylic acid2 mp (S) 8.62+0.13¢ 4.13+0.03b 2.35+0.03b
Control (S) 7.64+0.28d 2.82+0.02d 1.22+0.03e
Jasmonic Acid1 mg/lit (I) 9.23+0.46¢ 2.12+0.32d 1.43+0.01d
Jasmonic Acid 2 mg/lit (I) 9.55+0.84b 2.92+0.59b 2.05+0.14a
Salicylic acid 1 mp (I) 9.11+0.06d 2.21+0.43¢ 1.50+0.32¢
Salicylic acid 2 mp (I) 9.75+0.10a 3.54+0.10a 1.84+0.12b
Control (I) 8.50+0.44e 1.68+0.03e 0.93+0.02¢

(P</40) ol o] Yo gize B3] 3529 pac o223l L ygias 5D ailiie g b sl Silio

Means within a column followed by the same letter do not differ significantly (Tukey’s test, P < 0.05) (S=Safe & I= Infected)
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Abstract

The olive fruit fly, Bactrocera oleae Rossi, is an important monophagous and multigenerational pest of olive fruit. Considering the damage
caused by this pest, in this research, the effect of some plant hormones to reduce the pest population on Fishmi variety was investigated in
the form of a complete randomized block design during the years 2021 and 2022. Trees were sprayed with jasmonic acid (1 and 2 mg/liter),
salicylic (1 and 2 mM) two times before flowering and fruit growth. The results of investigating the density of different immature growth
stages of this pest (eggs, first-instar, second-instar, third-instar larvae and pupae) in two years of the experiment showed that the effect of
the year was significant only in the egg trait, and the effect of the treatment in other traits with significant differences (except the eggs and
larvae of the first ages) were at the probability level of one percent. Examining the morphological characteristics of the fruit showed that
the effect of the treatment on the length, weight, volume, density and weight of the flesh of the fruit; And the effect of the treatment in the
year, only in the length and width of the fruit and kernel, and the kernel weight were significant at the probability level of 1%. Therefore,
jasmonic acid and salicylic acid compounds can disrupt the life cycle and reduce pest damage by affecting some morphological traits and
increasing the amounts of secondary metabolites of the fruit, by creating antibiosis resistance.
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