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Figure 3.1. Worldwide olive oil production and consumption data (1000 tons) since

1990/91 [2, 3]. *Provisional data; **Predicted data.
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Figure 2.2. Extra-virgin olive oil production since the beginning of XXI century (*estimated
data; **forecast; |IOC, 2014a).
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systems

Olive-farming

Figure 3.3. Different olive-farming systems. A — Traditional/low density olive grove; B —

intensive olive grove; C — super intensive or hedgerow olive grove.

O 5 pae SN J S 5y yara 10



25 odaw S0 ol 31 45 089 gk ) CAlS 9 edS ol 3 LKA AOAL) Sgus

ATTY b O 9 oy V0 +Q diVlw wdgi 9 LS VAYVIA s ) adaw b Olxi) b ol
Mol dblo  p sogo 31 (17T (S39les” dbslel ) Ggiy of 10TTA AVl Vg 9 sl
NS Vo (g ST WA S RRT VB



ARG R Ni G sonion it
Golkills del jrzmain)

S SPST L R
25 =
EZOPICr G Pindg s@s

G rrrenadar de les remans)
S

[{

{
EZgPICr G pindg s@s

Errrenedsr de Ins remes)

-/
eSS CliCia i< 3G & A <
masquizs de s cortzze) LOporisinac variss
(Errrendils del freses)

Tronco / ramas primarias

>

A Rontdr & e dontha

@ usErs Einncs)

Gaphiifisas glivina
(Pload sretlls del stivs)

J —
Thrarmunotoliz X ﬁ«m
Gigerrille sHgerrade)

@\
el e At
(reasquits de bs weditsos)

Gpokills del jrzrain)




Table 3: Primary pests and some of the most common secondary pests of
olive groves in the Mediteranean region, related to the type of damage

(Conti, 2007).
Pest Genus and Crder: Family Type of Organs Damage
status species feeding attacked
’E—-BEC#DDEFE Diptera: lacerating fruits galleries
E = | cless Tephritidaz (larvas)
£ 2
11'&].-': oleas Lepidoptera: chewing Towwers EMPEIOns
Y ponomeutidas (larvas) fruits galleries
= leaves mines
E Saizsetlia Homopiera: sap sucking | leaves, twigs | sap loss, saliva
clese Coccidae (nymphs and fruits inject. and
and adults) honeydew
Liothrips Thysanoptera: cell sucking | Buds, leaves, | deformed
olege Fhloeothripidas (nymphs flowers  and | leaves and fruits
and adults) | fruits
Euphyllura Homopiera: sap sucking | shoots, cap loss, shoot
olivinea Aphalaridas (nymphs leaves and | wilt, honeydew
and adults) | flowers and wax
Fariatona Homaopiera: sap sucking | shoots, sap loss, saliva
clese Diaspididas (nymphs leaves, fruits, | inject amd fruit
and adults) | and beigs spotting
.E‘ Faipita Lepidoptera: chewing Shoots  and | destroys shoots
b unionaliz Pyraustidas (larvas) fruits (grafting.
ﬁ nursery)
Zeuzera Lepidoptera: chewing Branches and | borer
pyrina Cossidas (larvas) shoots
Otiorrfynchus | Coleoptera: chewing leaves, new plantations,
cribiricolliz Curculionidas [adults) shoots grafts
Fhioeotnbus Coleaptera: chewing branches, borer
scarabeoidez | Scolylidas (adults and | twigs and
larvae) buds
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Bactrocera oleae Prays oleae

Olive diseases

Olives anthracnose Verticillium wilt in olive tree
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Olive psyllid
Euphyllura straminea Loginova (Hem: Aphalaridae)
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adult stage

18t instar

2nd Instar

4th Instar 3rd instar

nymphal stages
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Saissetia oleae (Olivier)(Hem:Coccidae)




OBLS (B 5 OLS w0 (59305 4 ol O lws golasBl JLi 51 aF ol Ggin § pieo SBT3 (g% 5 oluw
G999 olpl Ho ey lsyo el pp i yel b Jd Ldlw U Slecds (o) .ol aliado LB (00 5

! 00 diwlS ol ol 31 sl sledlw o

9 5bog) sbliwg, il (pér g (0938 Glewl )0 wgmdlw 9 (xigd Ly, Jow p,lb adlain )0
oSy Sygo 4 uizmed Cuwl 1093 3 (YL (Saxe @515 5l e e joie ey sl budle
2 ) sbdisr g Lm0 5l (B0 g GlewdS g (il ales 1 500 sldlowl ey (LS50 (595

0510 3929 HguS






B ol €~ B\

905 219 30 ol LI oyt J9 dibco BLS (liwo 10 Iyl ez jo cdT o
5 (5 @y (Bl (lg sl Ul g S oy 55 90,5 (LS 2o (595 g 2 ogdle wgb o

oub 0y () laazis ;0 5l (6,590 sue g (550

Wl jgas Camoxr 5o i Ol dle (pl jo .0l (oo Jroudgi (21559 B2 b 5l (e ) ol Sl
4 il g (g S i (g0 Widuad jgazmo 03lo 181 (3l (il go o5 jleun LT o515 45 (T b g
g wiplgs eolo oylgen 21550 g9 ol 3l ol ploligh wiles Joadgi il (2l) e JSb
o sBoyg Wygods |y lwo) DS 4Logy Lyl 4o &dl ! .(Gonzalez and Lamborot, 1989)
©y9le 30 9 S () w59 (2o (sl ) e0lo Jol5 Wl s (o> g poguw (lE) 90 L SO

A1HAS 0 cvdlico Lol S5,



$9) 3 1y 095 yihion AX glp g 48,5 pw 1) 095 (Suij Hler G 13 bl gloe g
9 00 JolS oygr el bilgl 9 je Julgl 5o .0dilw) o0 il 9 yle el yw (59, Sy

WSS (0 (S IS A E g b

245 )y g en ol g S (o (July Tl g 48,5 (59,5 JSb 0 pla (o al> o (0] 0
P S0y s gl a4 ol oS gl Sguh o0 09938] odlo 0 pin i w3 9O B WS Sluxs
Culds 50 0y (g § > (o0 (oot Tk A3 Jol5 (6 30y o Al o (LG o el pw g 00

&T‘so L ‘-g."b O&)'A.QSJ' Ao tSJ S ygo A



090 Slgo Ay A5 0,105 o pFd due VO U Feor liwgin job a jLog, ddlio o ool o i 2

Wbl oo alid ] (S5 y i
PETSSPRT-X AN FOSTIL S8 QOM X SPRIENIRN V- PIPTINPEL PR S PYPE
3 obogy dulph )0 Woyes 79,5 Wgl oo > 5 0b Wl de ad OB 5l v 3l 79,5
Tl (G535 Gliwny Ayl a9 azgi b 9 055 o0 & y5e0 gy ole s (L B 10 50 Ll

Al o0 90 o 9 Sy (SR 0599 L yguo A



ks (b Slelos plu g gl Cullogy cale) g 0wl usd plosil G905 ohow Solnd ke
el (55958 G bl s




Parlatoria oleae (colvee)(Hem. : Diaspidae) ¢yga j mind 319 s




e e g Hlodiud g lodilosgue s o cdel @ as cowl o516 b ST ¢ ygis ) ity 51Oy
Cawlodds jlw oo oyl y oy Liw!

S ruS 1B b S sudw Sy a3 g pio o ¥ U A/ had 4 covel 9 9 0,5 s 9 o5 (Gy0lo g
dwgy «Nilbgy o0 ol (Gomw 3l 1) (550l o g I (S0 ST H 90 (yw (5 gy Awgy Sl (19

el odol 49y (50l yaw oo 51 9 ¥ o (S g Awgy (59 5O i S (S



oL b yo 1) 395 pab s Hlo jw (] a8 (o0 (S Glijee (LS 090 g 4 ASLL (S 1 (59 510
o35 i 9 5 (Slof sl 0y8 STy 4y 63,5 I o] sl g ad) (ST Hliiee LS Ak 9 00y 9y
945 (S p 69y Wb bioo AT syl 50 (4L oLS (2oSTg ailis a5 1) basd aigs (pl .0g o0 ol
0329 4 090 (595 M3 OleF o0 (295 4 pl uilo g axgF (alf8)) (gld ( M o (g (LS 5O o
ogro 1 S8 59,8 (0] 09 o0 000 b (2B S 9,8 00 Cdl laly jo (D g camw (g5 roge

a0 bl 655L (350 51 g 08,5 JShuy g Hlgenli |,



oS5 Glowo) . w15A5 0 o3l (iU colo 9 90 (pw 098 HO Iy L) (390 iy 10 pw
ST G Sl (nl g dwo gy ogumbin 450 1+ 4 (639, il Glod (puilo a5 09 o0 JLT (Sloj

3,10 dolsl ogut it 4z 30 VY U+ 3l (puSKileo a5 5Ly

“0392 Of 3 oms 395 Vo G0 9 09 o0 HLET cudigur oyl Jol anad il o535 limmej (sodlo (33 yoss
20 A8y B (59 Mg oo oSl (b (LS ;0 Gaslh jw (59) RS IS e 0yl Jd o

A0 o3lgF o0 LS 50 (695 Iy Ailiuanli Jud (sloo y9 Sl ¢y iy olo yu SLET g 30 35 (4L

o oo Sl | Juns ¥ G Y Il yo ]



Zeuzera pyrina L. (Lep:Cossidae) ¥4 o35 b (549 ailg 9
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Ita unionalis (Lep.: Pyralidae)
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Euzopherodes vapidella ¢ygd § 5195 w92 0 9 o
vapidella (Mann) ( Lep: Pyralidae )
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Bactrocera oleae Rossi(Dip:Tephritidae)
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Figure 4.3. World distribution of Bactrocera oleae (Rossi).
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Guilan 14044 km2 .

Zanjan 22164 km?2 gl I s
Qazvin 18549 km2 i
Total 54757 km2
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Effect of Olive fly infestation on physical and chemical
characters

A High
b Phenolic Oxidative .:"'ree acidity
stabality
ﬁnt-::xlda.nt Ohives
- activity ~HEHERER production
= Y Oil yicld @
=4
w
S
5 -n-_- aTocopherol
=
= Faity 2
B- and y- i
Tocopherols High
>

Bacmrocera oleae infestation

Figure 4.2. Olve fly infestabton: major chemical and physical charactenstics contnbuting
to olive products quality loss.
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Olive fly egg

Dlive fly biology

Adult fly
emerging

Q5 pee il IS 5y

3rd instar

Emergence
hole
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Olive trees bloom in May, and after fruit set and growth to 1 cm or more in length, sufficient food is
available for a larva to complete development to an adult (Yokoyama 2012a). Females and males mate
In the late afternoon. When females are 6 d old they begin to lay eggs. The maximum number of eggs

are laid by 13-37-d-old females, and the end of egg laying occurs at 90 d old (Yokoyama 2012a).

Females lay eggs about 1mm beneath the fruit surface (Wang et al. 2009), creating a depression with
necrotic brown tissue. Under cool and humid conditions of 26C and 63% relative humidity, adults
survived for 203 d with food and water, but survived only 10 d when deprived of food and water
(Yokoyama 2012a)
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First instar Second instar Third instar Adult female

Larvae
> > > >
Summer: 2-4 days Summer: 20 days Summer: 16 days Upto 11
Autumn: 4-10 days Autumn: 18-47 days Autumn: 12-88 days months
Winter: 12-19 days Winter: 63+ days Winter: 41-92 days
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Amount of fruit pulp (in grams and as a percentage of the total) consumed by D. oleae
larva during its development.

variety size grams | percentage

“Lianolia” small size variety 45 mg 4.48%
“Tsounati” medium size variety 50 mg 3%
""Koroneiki" very small variety 150 mg 20 %
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Guilan provience olive orchards and climate affects
OLF infestation
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Comparison mean and max temperature in two days

MAX MEAN MAX
TEMPERATURE °C RH% TIME TEMPERATURE °C
23.8 49 06/17/15 00:32:20 27.7

21.1 53.1 06/17/15 04:32:20 —
24.3 41.9 06/17/15 08:32:20
m 27.1 06/17/15 12:32:20
Nl {(16:32:20 )
R D LT r——— 2V S—— - — —064+415 16:32:20
279 === pm————— 7455~ ====== ==-0611714 20:32:20 )
\_/
24.5 55.2 06/18/15 00:32:20 28.6
22.2 60 06/18/15 04:32:20 T
26.8 45.5 06/18/15 08:32:20
C 366 ) 26.2 06/18/15 12:32:20
‘\_/'
33.7 C====:
270 C==—-=




2955 g 34 Ao ,3CYrtoptyx latipes s s » 4 g8 ilises sl s

Date of sampling No. of flies emerged Male/Female No. of parasitoids emerged v Of
parasitism
16.8.2014 408 180/228 9 2.16
27.8.2014 451 201/250 6 1.3
6.9.2014 466 215/181 2 0.42
16.9.2014 396 213/193 4 0.98
27.9.2014 406 213/193 1 0.25
7.10.2014 427 192/235 0 0
17.10.2014 314 170/244 0 0
27.10.2014 427 223/204 7 1.56
6.11.2014 403 209/194 0 0
11.8.2015 371 186/185 2 0.54
21.8.2015 412 193/219 4 0.96
1.9.2015 425 217/208 1 0.23
11.9.2015 305 169/136 5 1.61
21.9.2015 447 220/227 8 1.76
2.10.2015 411 202/209 4 0.96
12.10.2015 386 195/191 1 0.26
22.10.2015 408 231/177 2 0.42
1.11.2015 315 159/156 0 0
15.8.2016 441 212/229 7 1.59
26.8.2016 362 180/182 2 0.55
5.9.2016 408 189/219 3 0.74
15.9.2016 345 174/171 5 1.45
26.9.2016 391 186/205 1 0.26
6.10.2016 355 185/170 5 1.41
0 0

16.10.2016 437 216/221



Area-wide
Integrated pest management
(AWPM)
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 Collection of infected fruits after harvesting
* Pruning

« Control of olive psyll and black scale (because honeydew of these insects are
suitable for olive fruit fly survival)

Hanging of traps

Control of pests during the year

Elemination of oleander (because this plant is suitable host for black scale
Using of drip rigiration

 Application of new methods for olive fruit




Biotechnical Biological Chemical
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Symbiotic Bacteria
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Year
Treatments
2015 2016 2017
Kaolin 5% + Copper hydroxide 5.00 + 1.46 2 5.00 + 1.26 @ 2.42+1.04 2
Kaolin 4% + Copper hydroxide 6.50+1.92b 6.50+1.92b 3.28+1.32b
Copper hydroxide 5.83+ 1550 5.83+1.55b 285+122¢
Kaolin 5% 7.50+£2.18¢ 7.50+2.18¢ 3.21+1.35¢
Kaolin 4% 10.33+2.84 4 10.33+2.84 ¢ 414 +1.644
Control 16.16 £+ 4.63 ¢ 16.16 £4.23 ¢ 6.28 +£2.39 ¢




Table 6. Percentage of passive infestation at the harvest
time in the two fields in 2004 and 2005.

2004 2005
Mean = S.E. Mean = S.E.

59.01£3.582  41.23+£3.451

Lure-and-kill method
(Field A)
Lure-and-kill method +
Copper Hydroxide 15.71£2.105  8.57£2.375
sprayings (Field B)
p = 0.0001 p < 0.0001
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