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Fig. 1. Locations of visited olive orchards in Roudbar county (Guilan province, northern Iran)
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Fig. 2. Distribution map of olive Verticillium disease in Roudbar county.
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Table 1. Characteristics of Verticillium wilt disease and yield loss of olive fruit in different olive cultivars
(Mission and Conservalia) in Roudbar district (Plots A and B)

Mean of Mean of Mean of Mean of Mean of
. . . . . Mean of .
Olive disease disease disease disease . yield
Plot . .. . . o . I disease .
cultivar incidence in severity in incidence in severity in index reduction
winter (%) winter (%) spring (%) spring (%) (%)
(A)  Mission 22.37 32.94 30.26 35.65 10.79 32.12

(B) Conservalia 20.68 25 32.76 31.58 10.35 29.73




VWAY Gliusl & Al / Gld adol o537 oKls) (Kb pelS VP

QHJM?U\)‘)J eHJWﬁu}dﬂM‘)}éJﬂﬁ (5\)[-&.:.»9b_>~‘@l—~é.>b§.ﬂ* J}u\—?

(s slasl gl $)sLi e 4L o (oSSl 5 Wl ke aid)
Table 2. Characteristics of Verticillium wilt disease and yield loss of olive fruit in different olive cultivars
(Fishomi,Manzanillo,Arbequina) in Rostam-Abad district (Plots A,B and C)

Mean of Mean of M‘ean o Mean of Mean of
. . . disease . Mean of .

Olive disease disease .. disease . yield

Plot . .. . e . incidence e . disease .
cultivar incidence in  severity in in sprin severity in index reduction

winter (%)  winter (%) (ga ) & spring (%) (%)

(A) Fishomi 12.5 32.3 20.2 343 6.93 31.54

B) Manzanillo 20.5 32.5 32.48 39.47 12.82 33.14

© Arbequina 6.35 22.5 8.73 25.46 2.21 17.29
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Table 3. Characteristics of Verticillium wilt components and yield reduction of olive in different olive cultivars
(Mari and Zard) in Loushan district (Plots A and B)

Mean of Mean of Mean of Mean of Mean of
. . . . . Mean of .

Olive disease disease disease disease . yield

Plot . .. . o . .. . . disease .
cultivar incidence in severity in incidence in severity in index reduction

winter (%) winter (%) spring (%) spring (%) (%)

(A) Mari 20.58 25.71 28.68 29.23 8.38 28.83

(B) Zard 20.63 23.07 33.33 40.95 13.64 39.42

stk s (Sl e Sl s O il B (Ao 3) 3 Shas 1alS o o F g

Table 4. Coefficient of yield reduction (%) in each rate of Verticillium infected tree (rating scale: 1-4)
Compared to healthy olive trees

Olive cultivar Infection rate 1 Infection rate 2 Infection rate 3 Infection rate 4

Mission 19.17 38.34 57.51 76.68
Zard 19.32 36.09 57.97 77.29
Mari 16.35 32.68 49.03 65.38
Conservalia 18.84 37.69 56.52 75.36
Fishomi 18.44 36.88 55.33 73.78
Manzanillo 18.04 36.11 54.13 72.18
Arbequina 13.61 27.23 40.84 54.46
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Table 5. The correlation between olive yield loss and severity (%), incidence (%) and index of Verticillium
disease

Yield reduction-WYV index Yield reduction-WYV incidence Yield reduction-WYV severity

Y=0.5327X-6.8097 Y=0.016X%-0.14X+22.56 Y=0.7539X+0.965
R’=0.827 R*=0.86 R’=0.83
Y=-0.0036X?+0.7314X-9.395
R?*=0.83
Y=0.0033X **
R?*=0.90




W5 0)kdon o/ Ogts 5l pB)l ) egeleming (3005 Solow Sl (52l Uguazo (1alS (s 5 (1S
C F

e sdas 5L Bl Ssles 5 0505 DL o5 4 chads Sy e SIS 53 Oy 0l s (20 sl le
3K ki (52 0 Bl ol 55 a0 5o e ledo S 55 st dpame SuiS 5 M5 Rl
el sl o 2 Lol Jolo 355 e bl V. dahliae 7,5 Lo 55 oS 5L 0 O35 0ge SLacsole
DA < 535 Sy Olsge 31 0SB 338 e slags 0l 50 S e Syl o 5 0 Shes el daatls  Sases
5 Sl s s 53 el DDl LS Dbl 055 DL 5o el s (lew Sl
3§55 Ol 5 Sy Geesd pl 03 30 AU 055 S I o e s bisolen 5 BT ST, o
53 el s 055 3 Shes (1S Sole Ok 53 5 e Ol 53 DL e skeni sy ST s
DS S $L a3 olel 5 Sk 5 o3 ke iy otusy b oS ol Wb (o sl s
Jsb ss a5 |5 s a5 5L (2 pde Sllas casee Ll 5 51 36 Sl cpl (28 8 e ol
53 ol Ol s Jaulidledas |5 5lcas s OLES ba oy s 4 § L s Mﬁ?byﬂ"}d«ﬂﬁ
il 5 Sl Lo 63 TS 0 bl G b Flos 7B sl ISl Saplisl O Sl &
oy Il eaSis laasls e o3 03 I3l eslinal pioean 5 B2 Ess 4 & olols oI
SAE 5§ Ol S s V. dahliae 7 )6 Coxer Gl 5 2L o e 86 L el 5y LIS
Ll » .(Habib er al., 2016; Santos-Rufo et al., 2017) 5,15 355 O 53 0L 53 osadencd s (S305 (Solew
(ol ) Al 53 o she S (Solam 4y O3 S8l S5 N0l e (318
Jw ) uf;)_ﬂ Cj_gj Ol e 0L ol .(Lopez-Escudero and Mercado-Blanco, 2011) 5 & Loy YA/

Sl ST ys wlayl S & .(Bellahcene et al., 2000) Ls S r)kd Ao s YANY/A L O g ool (Lﬁf;}ﬂ

ol 5 Ole oLl s (Serrhini & Zeroual, 1995) L3 g 031 (25150 53 0505 SLL A s $4 S ol
oo (sl 2l o e 655 5 05 pBOD ogline L e b pome 0535 Ol 3 e s (Sl 31 L
SSos g Les Sl sk S A pslae Gl 53 5 S e OLE Y s e ks, 4l oan
Sadsdr) ol e Lo s YY/Y B YY/Y 0 (608 Ogu odd Ol aUoav 53 O g O )5 oo sdid
Serrhini & ) 3 S [i,158 Aopn V=Y o 1 Ot 5 esdend s s (sl §55 Ol J5lo5 5 e (0T

.(Zeroual, 1995

Ahmad and )AL e 2o ;5 ¥/0 B H/AD o O 5n 5 Ol ys sk s S0l Ol a8 5l 0lis Kos wla 1S
Vo e Ol s ey (S35 ol fBs Ol bl 3 &S zils (el s ) L .(Mosli, 1993
S O sble s olen caliie Sl s b es I 055 el (Cabanis ef al., 2015) 35 e oy 4 G
ol i 5 (Ol s (S5l ds)3) (ke g2 Tias a8 s Oy Gt o S Al 2 OUS
Sle =T A0 Slivss Jsh) ole i b 55 S g5k =T gladsd) 58 1y a5l le b Oy b
03 i 0 5SS 5 S Iy (55l (5,5 08)) a3 VYV G (oS5,] W35) o3 VF o (solen s (47
R JJJD—f s Jyame s Slas 55 S50 AS 5 (oS Slho 0505 (ke olew SIS oL



VPAY Gl & Al / Gls odlol 55T olKls) (KiipelS VFY

Ao sl s S 055 Ol ys 5, e s 05y S A pglas G ol 53 o w S plxs!
Lol s ps (o) o=5)) ST Jeee (5 0 )5 aS (Susb a3l Sl (golen e laas
Ot 53y ol oo Yo/A aw a5 L 0t s 5 YV/Y 53 aom o b Ol s el pn VW78 L S (S0l am s
c ol s ke (ol 4 ele 305 5 Wl S (s ULk a1l 05 eS¢ Wl
WAV SO St as o Lol s 53 580 b pB,l )3 6 g 035 el ool ¥ Jsdr 3 &S ghailen
¢ (Jl_..« Oy an S o3 OF/NV-0A a4 5 L Ol js 5 o ys YN -YAY o5 a= 55 L Ol s s s
Sl Vi A2F S50l b el 451 5 05 035 288 S0k sl L indls 035 ialS
bt s ol S I Ol S0le [ ghas (e 13 (SO ket s Solew 4 oo =
S Sl ki (355 035) L3 WA B (et o3 Y 51 Ol glesh-Olas glanh) olo 23 b
5 L0 Sl e G dd L OL T Ol 5 (obe 5305 e Bl Sas ke Sobem DS 5 £ 58
TS S s 4 Vi dahlide 35 alem Dl S 2l bl Ll el g by i e Sy ke
L«.:T <law>s .(Mercado Blanco et al., 2001; Mercado Blanco et al., 2002; Pérez Artés er al., 2005) 5 ls L;<:.W
il do ) Vom0 o panl s les ade O O s 4 S b L S Jal s sl Ol
i Gl Ligd o SASKaS 5 (olew Dlrd O3 Jemwte )l Ao 3 VY 5 b Sl 5 ol
Fo/0 ag o3 VWA S Bamea ule 0555 035 55 (Solews & Ol IS b 53 S 5l Olis O,
ol s ol 035 53 (Solows £33 Olien (oS izl Ll OUT (Levin et al., 2003) 5 5 |y 153l Ao s
353, I Ll Y8 & Y/F 51 olen ot 5 (Ao YF/A) s 55 5 doys YV 51 Jlu 4 b Souri
335 o3 AY Sl o ys PY Ol 3l 0l 3 31 V. dahilae )5 3l s o iy Gk
o S o 3 2l 5l Slacend 1 Bes Lagilalin 35 Ao YASTY 5l 5 Ol
pie (ol Sl 53 Shas JalS o)l 3 anlllas Ost5 opkendns (S35 Goles BT oS 0Ly 054
O o3 (Tsror, 2011) 5,8 S5e esliul (Sl D e 5 Jsame 5 (Solo LBl s ]y Ol ool 5 il
Y4F L (Sl 030) deoss WY (s gasehemiss (53505 (Solowr 3153 05 g > Shos 2818 (oo
sdas 5,1 51 (oSG 5 (s 5 S S) eppliiass o35 SU sE s 305 ey el Sy (55 03)) Lo
ol L}_:JJASQ,M\ o3ls jolastl st 4 ) 5428 Jlad O g bed‘*‘gﬁf“"“\s’\”bd" D9eS O 0
ol o sgh S L3l Ol gl (S Hshay sy Ol Ct S ale v oy g i allae gl O
5 ol 5 BTl 53 o) 5 oo 51 36 5o s, Ol e Osns 5 Shes s O A6 5 st

2y (Ol ab) axdy 5 o o o bl 5 el a8 ale L s o e

eLi.o .0

Afshari-Azad, H. & khoozini, F. 2000. Fungi associated with seedlings and cuttings of olive (Olea europaea L.)
in Iran. Proceedings of 14 th Iranian Plant Protection Congress. 5-8 September. Iran, Pp. 333. (in Farsi).

Afshari-Azad, H., Moeeni, M. R., Salati, M. & Mirhosseini-Moghaddam, S. A. 2000. Survey on infection status
of olive trees (Olea europaea L.) to fungal, bacteriaa and viral pathogens in different provinces of Iran.
Research report of Iranian Research Institute of Plant Protection. 120 p.



VEY 55 liign o / 09 ol a1 s (soglinsing 5305 Solew S 55U Jgame RalS uass 9 GiiS
Afshari-Azad, H. & Alizadeh, P. 2004. Isolation of Verticillium dahliae from olive in Kohgiluyeh & Boyer-
Ahmad Province. Proceedings of 16 ™ Iranian Plant Protection Congress, Tabriz, pp. 348.

Anonymous. 2015. Statistical report of area under olive cultivations in Guilan province. 49p.

Attar, L., Rahnama, K., Sadravi, M. & Salati, M. 2006. Study on reactions of olive cultivars (Olea europaea L.)
to defoliation and non-defoliation strains of Verticillium dahliae in Golestan province. Proceedings of 17 ™
Iranian Plant Protection Congress. 2-5 September. Iran, pp. 303. (in Farsi).

Al-Ahmad, M. A., & Mosli, M. N. 1993. Verticillium wilt in syria. Bulletin OEPP/EPP Bulletin. 23: 521-529.

Arias-Calderén R., Leén L., Bejarano-Alcazar J., Belaj A., de la Rosa R. & Rodriguez-Jurado, D.
2015. Resistance to Verticillium wilt in olive progenies from open-pollination. Science of Horticulture, 185:
34-42.

Bellahcene M., Fortas Z, Geiger J. P., Matallah A. & Henni, D. 2000. Verticillium wilt in olive in Algeria:
Geographical distribution and extent of the disease. Olivae, 82: 41— 43.

Blanco-Lopez, M. M., Jimenes-Diaz, R. M. & caballero, J. M. 1984. symptomathology incidence and
distribution of verticillium wilt of olive trees in Andalucia. Phytopathologia Mediterranea, 23: 1-8.

Caballero J. M. & Del Rio, C. 2008. The olive world germplasm bank of Spain. Acta Horticulture, 791: 31-38.

Cabanas C. G., Schiliro E., Valverde-Corredor A. & Mercado-Blanco, J. 2015. Systemic responses in a tolerant
olive (Olea europaea L.) cultivar upon root colonization by the vascular pathogen Verticillium dahlia.
Frontiers in Microbiology, 6: 928.

Cherrab, M., Bennani, A., Charest, P. M. & Serrhini, M. N. 2002. Pathogenicity and vegetative compatibility
of Verticillium dahliae Kleb. isolates from olive in Morocco. Journal of Phytopathology, 150: 703-709.

Cirulli, M., Amenduni, M. & Colella, C. 1998. La verticilliosi del pesco e reazioni di Prunus spp. Verso
Verticillium dahliae Kleb. Atti Convegno su Innovazione e sviluppo per la peschicoltura meridionale, 24-
Luglio, Peastum (Salerno), 32-35.

Dervis S., Mercado-Blanco J., Erten L., Valverde-Corredor A., and Pérez-Artés, E. 2010. Verticillium wilt of
olive in Turkey: a survey on disease importance, pathogen diversity and susceptibility of relevant olive
cultivars. European Journal of Plant Pathology, 127: 287-301.

Davoodi, A. & Assarzadeh, K. 2003. Isolation of fungi from olive cuttings and plantations in Qazvin province.
Proceedings of 15 th Iranian Plant Protection Congress. 7-11 September. Iran, pp. 227. (in Farsi).

FAO (Food and Agriculture Organization of the United Nations). 2016. http://www.fao.org/corp/statistics/en/.

Fradin, E. F. & Thomma, B. P. H. J. 2006. Physiology and molecular aspects of Verticillium wilt diseases
caused by V. dahliae and V. albo-atrum. Mollecular Plant Pathology, 7: 71-86.

Lépez-Escudero, F. J. & Mercado-Blanco, J. 2011. Verticillium wilt of olive: a case study to implement an
integrated strategy to control a soil-borne pathogen. Plant and Soil, 344 (1-2): 1-50.

Habib, W., Choueiri, E., Baroudy, F.,Tabet, D.,Gerges, E., Saab, C. & Nigro, F. 2016. Soil inoculum density

of Verticillium dahliae and Verticillium wilt of olive in Lebanon. Annals of Applied Biology, 170 (2): 150-
159.

Hawksworth, D. L. & Talboys, P. W. 1970. Verticillium dahliae Klebahn. CMI (Commonw. Mycol. Inst.)
Descriptions of Fungi and bacteria No. 256.

Karajeh, M. R. 2006. Seed transmission of Verticillium dahliae in olive as detected by a highly sensitive nested
PCR-based assay. Phytopathologia Mediterranea, 45: 15-23.

Javadi-Estahbanati, A., Salati, M., and Afshari-Azad, H. 2006. Fungal causal agents of olive die-back in Guilan
province. Proceedings of 17 th Iranian Plant Protection Congress. 2-5 September. Iran, pp. 357. (in Farsi).

Levin, A. G., Lavee, S. & Tsror, L. 2003. Epidemiology of Verticillium dahliae on olive (cv. Picula) and its
effect on yield under salin condition of races of Verticillium dahliae in Crete. Plant Pathology, 43: 755-758.

Lopez-Escudero & Blanco-Lopez, M. A. 2005. Isolation and Morphologic characterization of
microsclerotia of Verticillium dahlia isolate from soil. Biotechnology, 4: 296-304.

Maghsoudi, S. 2005. The technology of olive and it's products. Iranian Agricultural Science Publishing
House. 298 p.



VPAY Gl & Al / Gls odll o7 olKls) (KipelS VFF

Majidieh-Ghasemi, S., Moradi, H. M. & Mabhvi, F. 1995. Olive die-back in Rostam-Abad and Roudbar, Guilan
province. Proceedings of 12 th Iranian Plant Protection Congress. Ferdowsi Univ., Iran, Pp. 246. (in Farsi).

Masoumi, S. A. & Arzani, K. 1998. Study of pollination and determination of the best pollinizers for olive (Olea
europaea L.) cv. Local Roodbar. Seed Plant, 14(4): 20-29.

Mercado-Blanco, J., Rodr1iguez-Jurado, D., P’erez-Art’es, E. & Jim’enez-D"1az, R. M. 2001. Detection of the
nondefoliating pathotype of Verticillium dahliae in infected olive plants by nested PCR. Plant Pathology, 50:
609-619.

Mercado-Blanco, J., Rodr1iguez-Jurado, D., P’erez-Art’es, E. & Jim’enez-D"1az, R. M. 2002. Detection of the
defoliating pathotype of Verticillium dahliae in infected olive plants by nested PCR. European Journal Plant
Pathology, 108: 1-13.

Pérez-Artés, E., Mercado-Blanco, J., Ruz-Carrillo, A. R. & Jiménez-Diaz, R. M. 2005. Detection of the
defoliating and nondefoliating pathotypes of Verticillium dahliae in artificial and natural soils by nested
PCR. Plant and Soil, 268(1): 349-356.

Pegg, G. F. & Brady, B. L. 2002. Verticillium wilt: CABI Publishing International, wallingford, Oxon, UK.

Rahnama, K., Razavi, S. A., Latifi, N. F. & Zarei, H. 1998. Occurance of die-back and decline diseases of olive
trees in Gorgan and Gonbad. Proceedings of 13 th Iranian Plant Protection Congress. Karaj, pp. 322. (in
Farsi).

Rahnama, K. & Shirvani, A. B. 2000. Study on fungal causal agents of olive seedling wilting, die-back and
decline of olive tree. Proceedings of 14 th Iranian Plant ProtectionCongress. 5-8 September. Iran, Pp. 123. (in
Farsi).

Robb, J. 2007. Verticillium tolerance: resistance, susceptibility, or mutualism? Canadian Journal of Botany, 85:
903-910.

Rodriguez-Jurado, D., Blanco-Lopez, M. A., Rapaport, H. F. & Jimenez-Diaz, R. M. 1993. Present status of
Verticillium wilt of olive in Andalucia (Southern Spain). OEPP/EPPO Bulletine, 23: 513-516.

Sanei, S. J., Okhovvat, S. M., Hedjaroude, G. H. A., Saremi, H. & Javan-nikkhah, M. 2004. Olive verticillium
wilt or dieback of olive in Iran. Communication in Agriculture and Applied Biological Sciences, Ghent
University, 69 (4): 433-442.

Santos-Rufo, A., Vega V., Hidalgo J. J. & Rodriguez-Jurado, D. 2017. Assessment of the effect of surface drip
irrigation on Verticillium dahliae propagules differing in persistence in soil and on verticillium wilt of
olive.2017. Plant Pathology, 66 (7): 1117-1127.

Saydan, C. & Copcu, M. 1972. Verticillium wilt of olives in Turkey. Journal of Turkish Phytopatology, 1: 45-
49.

Serrhini, M. N. & Zeroual, A. 1995. Verticillium wilt of olive trees in Marocco. Olivea, 58: 58 -60. Strausbagh
CA, Schroth MN, Weinhold AR.

Sinclair, W. A. & Lyon, H. H. 2005. Diseases of trees and shrubs. 2nd ed. Ithaca, NY: Cornell University Press.
659 p.

Tsror, L. 2011. Epidemiology and control of Verticillium wilt on olive. Israel Journal of Plant Science, 59: 59—
69.

Thanassoulopoulus, C. C., Biris, A. & Tjamos, E. C. 1979. Survey of verticillium wilt of olive trees in Greece.
Plant Disease Reporter, 63: 935-940.

Tjamos, E. C. & Tsougriani, H. 1990. Formation of Verticillium dahliae microsclerotia in partially disintegrated
leaves of Verticillium affected olive trees. Sth Int. Verticillium Symp., Leningrad. Book of abstracts, p.20.

Vigouroux, A. 1975. Verticillium dahliae, agent d’un dépérissement de l’olivier en France. Annals of
Phytopathology, T : 37 — 44.

Zeinanloo, A. A. 2009. Olive Strategy Program. Agricultural Research, Education and Extension Organization,
Seed and Plant Improvement Institute Pub. (in Persian)

Zeinanloo, A. A. & Nosrati, S. 2001. Olive: Introduced varieties and the best time to harvest. Extension and
Public Participation Administrator ship, Jehad-e Agriculture of Zanjan Province.



Plant Protection Journal
(Islamic Azad University, Shiraz Branch)

2018 — 9 (2) : 133-146

Distribution and estimating fruit yield reduction
in the commercial olive cultivars (Olea europaea L.)

due to vrticillium wilt in Guilan province

Mahmoud Hoshyasr-Fard1

(1) Plant Protection Department of Guilan Research and Education Center of
Agriculture and Natural resources, Rasht, Iran.

Abstract

During 2016-17, we determined the extent of Verticillium wilt (VW) coverage in
49 olive orchards from five districts including of Rahmat-Abad, Rostam-Abad,
Roudbar, Manjil and Lowshan (Guilan provinc, northern Iran) by using of a
Geographic Information System (GIS). For estimating of the olive yield reduction
due to WV, three commercial olive orchards in Rostam Abad, Roodbar and
Lowshan districts which had optimal, moderate and poorly horticultural managed
conditions were selected, respectively. The olive fruit yield reductions in
susceptible, moderately resistant and resistant (tolerant) olive cultivars due to WV
were estimated based on WV severity and index using the regression analysis.

It was found that WV occurred in 28.6% of the inspected olive orchards. The WV
symptoms generally become more severe as the season progresses from winter
2016 to summer 2017 (2 to 17.9%). The fruit yield reduction was estimated at 11.3
to 39.4% in districts of Rostam-Abad, Roudbar and Lowshan. Regression analysis
revealed the mean fruit yield per tree decreased by 13.61, 27.23, 40.84 and 54.46 %
in VW tolerant cultivar Arbequin and 19.32, 36.09, 57.97,77.29 % in VW
susceptible cultivar Zard for each unit increase in disease rate (Coefficient of yield
reduction % in each rate of VW infected tree).

Keywords: Distribution, Disease severity, Guilan, Olive (Olea europaea),
Verticillium wilt, Yield reduction.
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