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Table 1. Mean (£SE) effect of year on the amount of fruit contamination to different growth stages of
olive fly in two experimental years 2021-2022

Year Different growth stages
Egg First-stage ~ Second-stage  Third-stage Pupa Total
(No) larva larva larva (No) immature
(No) (No) (No) stages (No)
2021  6.51+0.77a  0.76+0.15a 1.32+0.23a 0.99+0.20a 0.67+0.14a 9.60+1.02a
2022  3.14+0.31b  0.42+0.11b 0.54+0.09b 0.24+0.08b  0.12+0.06b 4.12+0.42b

Means within a column followed by the same letter are not significantly different (Tukey’s test, P < 0.05)
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Table 2. Mean (£SE) effect of foliar spraying of different doses of salicylic acid on fruit
contamination rate to different developmental stages of olive fly in two experimental years 2021-2022

Treatment Different growth stages
Egg First-stage Second-stage Third-stage larva Pupa Total
No larva larva No No i

(No) (No) (No) (No) (No) m;;r;ature

ges

(No)
Salicylicacid 1mM  5.77+0.92a 0.26+0.08b  0.42+0.10b a 0.3340.10b 0.1940.05b 6.11+0.96b
Salicylicacid2mM  5.02+0.73a  0.28+0.08b 0.51+0.11 b 0.1940.01b 0.1440.01b 5.44+0.79b
Control 3.694+0.67b  1.24+0.21a 1.85+0.29a 1.32+0.29a 0.85+0.21a 9.03+1.38a

Means within a column followed by the same letter are not significantly different (Tukey’s test, P < 0.05)
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Olive research station
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Figure 1. The effect of temperature fluctuations on the average number of female olive fruit fly
captured in different traps in Olive Rudbar Research Station in 2021
Olive research station
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Figure 2. The effect of temperature changes on the average number of female olive fruit fly captured
in different traps in Olive Rudbar Research Station in 2022
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Figure 3. Mean (£SE) of active and harmful infestation of olive fruit by olive fruit fly in two years
2021-2022 — treatments including (SAL: salicylic acid 1 mM; SA2: salicylic acid 2 mM; C: control)
Means within a column followed by the same letter are not significantly different (P < 0.05)

S5l et S b g0 en CB S 05 0050 05 o g 4,5
NG R g TR SIL Y
2055 (S5 osn Dlio y dlo i Sike a s
3590 Slio den 53 0 e slal &S 305 OLES 2ol Jlo 95
4 Cand VY Jle 53 5035 s gme sl SIols gy
Jsb L3l g Slio o Sile cils 513N JL
«(F180=437.75, P<0.0001) (jze oo YF/AQ) o4
(F189=507.56, P<0.0001) ( 26 o VWAY) 0 50 5 &
53 (F1,85=2011.70, P<0.0001) (p 3 8/1V) ¢ 500 555 5
- oo WA 1o 5a Jgb) 1P+ s Lo b sl 53 VP JLa
(05 YIYY toge 055 caidhon V0T toge (5,0 ¢

(¥ Jgd) Sl gyl gme ool 53

0910 (K 39199 90 Dlho 53
-6 ,S o3Il Slao aan 53 Jlu ST il yls 4 0 =k
soge S8 033 IEs o 05 ¢ 82 (Jsb) s
cb.ﬂ 23l gae Sl (glyls (awan O35 5 o, (b
dsb Slio 53 Sl 1 by 45 0 7Y Jles]
Do 53 10 Iz i 3 wn o0 5 Jsb g
- nn ) Qo pelans 53 42n 035 5 050 & 5 o
S8 055 50 oS 055 o Dl pla 53 550
Jbe 53 Slass 51 milsls & e ropes 2355 )13 (Sre 0 5
033 5 oo g & 5 o Dlio 53 o sl Ol
(oo Jsb Sl 53 5l ime 1) Sz e 53 s



05 om0 oo Sl Oljn p ESbendlos dwnl 3,158 56 01, Kan 5 3 gmnes 3 e

wls L gyl e sl (Foge=2.11, P=0.1307)
s 93 Sl el 5l 53 0500 b o 2 AzEIL

Shes 53 o dsb o 2eST 9 e e YYYF L s Y e
(F Jgdar) o octalicn e L YV/FY L i, s

Sl Gl gl Sk awlis

S ol 0l 2aleST e 55 (b 055 0 gm0 (SS5 58550
Ll Slio Sy o Sl dowl Calises gla s
ose 05y «(F280=2.28, P=0.1121) oy 5 ,e
oo 38 0js s (F2ge=2.97, P=0.0596)

VE F ST e 55 (b 055 e (K5 suse Dl p Il 1 Glas (sllasih) (5 S0ka =¥ J o
Table 3. Mean (+SE) effect of year on morphological characteristics of olive fruit during two
experimental years 2021-2022

Characteristics

Year  fruit length fruit fruit fruit fruit volume actual fruit kernel kernel kernel
(mm) width weight flesh (mm?®) density length width weight
(mm) (gn) weight (kg/mm3) (mm) (mm) (gn)
(gn)
18.99£020  14.02:0.17  2.370.04  1.90:0.04 495/ 5713537  1210x10° 14.99:015 7.23:0.06  0.47+0.01
2021 b b b b .
b +0.01a b b b
2022 24.89+0.22 18.93+0.13  5.17+0.10 4.57+0.09  4547.04+123.9 1.156x10°  17.12+0.20  7.83+0.06 0.60+0.01
a a a a a +0.02b a a a

Means within a column followed by the same letter do not differ significantly (Tukey’s test, P < 0.05)
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Table 4. Mean (+SE) of the treatment effect on the morphological characteristics of olive fruit during two
experimental years 2021-2022

Characteristics

fruit length fruit width fruit fruit flesh fruit volume actual kernel kernel kernel
(mm) (mm) weight weight (mm3) fruit length width weight
Treatment -
(an (9r) density (mm) (mm) (an
(kg/mm3)
Salicylic 22.09+0.64a  16.60+0.48 3.85+0.26 3.29+0.25  2915.93+188.7  1.312x10° 16.17#0.27 7.60£0.06  0.55+0.01
acid 1 mM ab a a a b °+0.01a ab ab a
Salicylic 22.33+£0.56 16.68+0.44  3.87+0.27 3.31+0.25 3413.83+288.4 1.185x10° 16.40+0.28  7.63+0.08 0.56+0.01
acid 2 mM a a a a a °+0.02 b a a a
Control 21.41+0.60 16.15+ 0.53  3.60+0.29  3.10+0.27 3422'6?294'9 1.065x10° 15.60+0.30  7.37+0.12 0.50+0.02
b a a a °+0.005¢ b b b

Means within a column followed by the same letter do not differ significantly (Tukey’s test, P < 0.05)
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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 Linoleic Arachidic Stearic Eicosanoic ~ Myristic acid Squalane
acid acid acid acid acid acid
Salicylic 5.44+0.01 53.15+0.10 24.89+0.03  2.33+0.009  1.92+0.02 2.93+0.01 1.21+0.01 0.09+0.005 8.52+0.02
acid 2 mM b a b a b b b a a
V)
Control 5.98+0.02 48.09+0.07 28.55+0.03 0.86+0.01 2.09+0.02 3.26+0.01 1.29+0.01 0.14+0.01 7.26+0.01
2021 ) a b a b a a a a b
Salicylic 5.75+0.01 46.51+0.03 26.32+0.01 0.94+0.01  2.02#0.009  3.06+0.01  1.42+0.009 0.1+0.001 8.29+0.01
acid 2 mM b b b a b b a b a
O]
Control (I)  6.09+0.009 50.09+0.01 29.35+0.02 0.89+0.01 2.14+0.01 3.9240.02 1.44+0.02 0.16+0.01 7.01+0.02
a a a a a a a a b

Salicylic 5.61+0.01 53.55+0.01 20.13+0.01 4.25+0.01 2.05+0.01 3.16+0.01 1.27+0.01 0.09+0.009 8.66+0.01

acid 2 mM b a b a b b b a a
)
Control 5.68+0.01 46.26+0.02 22.23+0.01 2.08+0.009 2.12+0.01 3.47+0.02 1.4+0.01 0.13+0.01 7.51+0.01
2022 (V) a b a b a a a a b
Salicylic 5.78+0.01 52.84+0.01 20.65+0.02 3.56+0.01 2.14+0.01 3.29+0.009  1.32+0.009 0.11+0.005 8.42+0.007
acid 2 mM a a b a a b b a b
O]
Control (1) 5.79+0.009 47.82+0.01 23.81+0.01 1.33+£0.01 2.18+0.009  3.98+0.009  1.47+0.009 0.11+0.009 7.2340.01
a b a b a a a a a
Means within a column followed by the same letter do not differ significantly (Tukey’s test, P < 0.05) (U=Uninfested & I=
Infested)

ST 03 055 0500 (55 93 35 30 Calies pleans LS 5 pslie do sy b S Glme slasd) KL —F s
Ve P il Jle s b Calies slajles 5o 3T aon JT 5

Table 6. Mean (xSE) effect of year on the percentage of different chemical compounds in unpolluted
and pest-infested olive fruit oil in different treatments during two experimental years 2021-2022

Characteristics

Palmitoleic Oleic Palmitic Linoleic  Arachidic Stearic Eicosanoic Myristic Squalane

Year acid acid acid acid acid acid acid acid

2021  ©710.10  50.62+0.95  26.72#0.69 1591027 2004003 3.09+0.06 1.25+0.01  0.11+0.01  7.89+0.23

(V) a a a b b b b a

2022  5.64+0.01 49.90+1.37 21.18+0.39 3.16+0.41 2.0840.01 3.31+0.06  1.33+0.02 0.11+0.01  8.08+0.21

V) b b b a a a a a

2021 5.92+0.06 48.30+0.67 27.83+0.57 0.91+0.01 2.08+0.02 3.49+0.16 1.43+0.01 0.13+0.01  7.65+0.24

()] a b a b b b a a

2022  5.78+0.00 50.33+0.94 22.23+0.59 2.44+0.42 2.16+0.01 3.63+0.13  1.39+0.02  0.11+0.005 7.82+0.22

()] 7b a b a a a a a

Means within a column followed by the same letter do not differ significantly (Tukey’s test, P < 0.05) (U=Uninfested & I=
Infested)
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Table 7. Mean (+SE) of the treatment effect on the percentage of different chemical compounds in
olive oil during two experimental years 2021-2022

Characteristics

Treatment Palmitolic Oleic Palmitic Linoleic  Arachidic Stearic Eicosanoic Myristic ~ Squalane
reatmen acid acid acid acid acid acid acid acid
Salicylic
acid 2 MM 5.52+0.03 53.35£0.0 22.51+0.89 3.29+0.36 1.98+0.02 3.04+0.04 1.24+001 b 0.09£0.00 8.59%0.02
b 9a b a b b 4b
Contiol 5 g34005 4747403 2539119 147:099 2.10+001 3.36:0.04 0.13£0.00 7 38.0.04
1.34+£0.02 a 8
a 4b a b a a a
- 49.67+1.1
Salicylic 5.76+0.01
acid 2 MM b 9 23.48+1.07 2.25+0.49 2.08+0.02 3.17+0.04 1.37+0.01 b 0.10+0.00 8.35%0.02
a b a b b 3b
Contol 5914005 48.95:0.4 2658+1.04 1.11#0.08 2.16+0.01 3.95+0.01 . 0132001  7.12+0.04
a 2b a b a a 1.45£0.01a a

Means within a column followed by the same letter are not significantly different (Tukey’s test, P < 0.05)

(U=Uninfested & I= Infested))
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Abstract

The olive fruit fly, Bactrocera oleae (Dip.: Tephritidae), is an important pest affecting olive crops,
leading to substantial economic losses and diminishing both the quality and quantity of olive oil
production. This study investigated the effects of salicylic acid (SA) treatments at concentrations of 1
mM and 2 mM, with a control, on the Manzanilla olive variety in Rudbar Olive Research Station, Guilan
Province during 2021 and 2022. The results indicated that both the year and treatment factors had a
significant effect on different developmental stages of olive fruit fly including egg, first, second, and
third instar larvae and pupae. The treatment effects were significant across all measured traits. Damage
assessments revealed that salicylic acid reduced the contamination of fruit to pupae and adult insects
due to disruption in egg to larval formation. The year-related effects on various fruit morphological
traits, including length, width, weight, volume, density, fruit flesh weight, and kernel dimensions were
significant during the two years survey. The treatment effect was significant for all traits except for the
width, fruit weight, and flesh weight of the fruit. Analysis of olive oil fatty acid composition
demonstrated an increase in oleic and linoleic acids amount in treatments versus control. The
concentration of squalene in healthy samples treated with 2 mM salicylic acid was significantly higher
than control in 2022. These findings show that salicylic acid can be considered in olive fruit fly
integrated management programs
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