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Screening of promising olive cultivars and local genotypes for resistance to Verticillium dahliae in Iranian collection

H. JAFARY™  N.ZAND!, M. TAHERI? A. ZEINANLOO?, S. NAJAFI!
1 and 2. respecively; Plant Protection Research Department and Soil and Water Research Department, Zanjan Agricultural and Natural
Resources Research and Education Center, AREEO, Zanjan, Iran; 3. Horticultural Sciences Research Institute, AREEO, Karaj, Iran

Abstract

Verticillium wilt of olive (VWO) caused by fungus Verticillium dahliae, is one of the most important diseases of olive worldwide. The
response of 15 promising olive cultivars and 15 local varieties was evaluated to the fungus. The olive saplings of each genotype were inoculated
with suspension of the fungus using root dip method. The degree of susceptibility/resistance of each genotype was evaluated based on both
morphological feature and quantification of fungus in the root system of different genotypes. Total DNA was extracted from root of saplings at
different sampling intervals: 0, 2, 12, 45 and 80 days post inoculation. The gradual increase for DNA of fungus in saplings was quantified by
Real-time PCR technique and utilizing of SYBR Green system with specific primer pairs for 3-tubulin2 gene. Based on both morphological and
quantitative Real-time PCR assays: QG-11, DD2-1, treeNo2, PS-5 and Manzanilla were highly susceptible and KH-13, TTS-1, DS-5 code 5
Lorestan and DS-5 were evaluated as resistant genotypes to the VWO. Moreover, we found parallel results for conventional method of screening
(based on disease symptoms) and quantification of DNA in root system of olive by Real-time PCR technique. Olive genotypes evaluated as
highly susceptible or resistant to the disease in conventional method showed the similar reaction to the fungus in Q-PCR method. This may suggest
that conventional method of evaluation for resistance could be replaced by Q-PCR molecular method in high thropout screening of olive germplasm.
Keywords: Olive cultivars, Quantitative assessment, Real time PCR, Resistance
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Fig. 4. Electrophoresis of amplified DNA products in
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L: O’Range Ruler 50 bp DNA Ladder. 1: Inoculation time, 2: Two

days after inoculation 3: 15 days after inoculation 4: 45 days after
inoculation. 5: 80 days after inoculation.

05 Sl sy g Jgeemes g3 b gte (gles a5 2SS VYV oObp
35 b s e BT g g a3 A 350
Lil s 5 ool oolastl b Jpame 655 mn &S
53 e (T ISE) el e llae 5SS (sl el
sl 03,51 SYBR Green wiwew 3 iS5 o ¥ S
S by S e 5 b ot LT il
s> £ S8 oS lailen (8 JK2) s Sal 5,585 0
e Al ke o Real time PCR &Y puams 353
Ll oS Lad 508 Aoy Y LT ke I3 sy
A3 ged IS VVO b o3Il 4 |y olanst
Verticillium GJLS DNA ldte  prwwiweS 31 Juol> @l:.;
Oy sS85 s CBJI adsy s dahliae

31 eslaul L Real time PCR (gla avniiS Cu
axdllas 3550 Gla B3 53 03yl aly, JS DNA (slad sl
Sl gt Gl sl a3l OLES SBTa glals el s
o wbe Slday 55, 80 Oley 53 el ST s DNA

A3 S alaS

% & & u oW B F A @ B s g 8 s 5n s

aﬂcﬁn“‘ébéﬁj:amﬁawgﬁéu: e =Y SS

Verticillium dahliae L

Fig. 2. Melting curve of DNA isolated from root samples infected
with Verticillium dahliae.



o

pkiss o8 o VU ol el LI oS A S
o Ol (S 4 IS el rmen AL
KH-13 lacs 85 55 o Sau ¢M), DNA clLls
L@Trswwj\ S S il e ol J 0 US 5 TTS-L
DNAQ,_.El.bjCAzJ Olje a8 Aol o ‘_;:}_ﬁm_
Db tly sl e JTelS alyy JSDNA 4 ol p sl
Colean 5 doal e i Golen sbml 53 2B LUl
Ol olS atyy 53 o sk 55 DNA Sltis (VL Ol S0
(Ela5ed) Al o (i3 L) o8, il Comlam odins
Sl BU 5l i 2550 Sla 55 L 5 ol 4k
Comwlo) boly a> = glyls VMU oo =

L8515 503) Lies (Lo 26

A4 508 ) oyled M Al 1 alE sla s lew 5 ST

DNA . Lls il sl e o dodar s 2
il gladle) )5 aS 355 e sdalie (Y su) U:l.:w;)j
508 Jls5ad) £8 ¢ (Y Jl5a) 10 « () 3503 ) Y (els g
Sl Calises fLU O (65 ale 5l e 5, (8 Jlaged) A
el e e ks 25y Ao S CJM 23 Sols s
3 etk o DNA S lale Olse Bl 510555 (s 3550
2ol s @b Sl 2Bl 4 ol |
O3 G5 5 ¢l (So gl Ol (il el
CLle Ol a8 sls OLis ((E 15 500) 55 ale 3 e 5o, A
S DD2-1 5 QG-11 (glac 355 53 ¢ sk, 5 DNA
e O Sl ey 53 o 200 B 2l ) 2

)\_}—; }’\.f‘jl_ﬁ V_;) E) PS-54 ¥ G)La_c.: C,’_>.).> 6[.&&,.:3};5

slellS Lyl o s Verticillium dahliae L e S5 ale 05 ciloe slacs 555 el oy Gole e s Sl amslie -\ Jgd

Table 1. Comparison of mean of the disease severity index in different cultivars and genotypes of olive inoculated
with Verticillium dahlia in greenhouse conditions

Cultivar/Genotype Mean of disease Cultivar/Genotype

severity index (%)

Mean of disease Cultivar/Genotype
severity index (%)

Mean of disease
severity index (%)

Tree No 2 bcd 0.8 DS-5 ab 1.8 Besh bed 1.2
T-—Mo4 cd 0.4 KH-13 do.2 PS-5 abc 1.4
QG-4 bed 1.2 QG-18 cd 0.4 Little mary bed 1
QG-11 az26 KH-11 cd 0.4 D1 ab 1.8
DS-9 ab 1.8 T-TS1 do.2 Cod 5 Lorestan bed 1
Big mary cd 0.4 T-H4 cd 0.4 No 11 bed 1

RD bed 1 Shiraz bed 0.8 Dd-2 abc 1.4

T - Mo3 abc 1.4 Manzanila ab 16 QG -17 bed 0.8
B n-2 bcd 0.8 KH-10 cd 0.4 Roghani (small) bed 0.8
QG-12 bed 1 Dakal cd 0.4 Roghani (big) bcd 0.8

VYT e=glen e Q}J_..VJL.J:S:L;JL;:{VJWQJJ) 0= 2o,5 ) Jls Sl gbel 0 8 K 3 S 2l oy (glls a5 (gl Osiw a3

(8 =0l e = (glew Sl o3 V=44 (Y= (ol Sl Lo d TE-NT = (Golew Sl ds s

Disease severity Index: 0= healthy plant; 1= disease severity 1-33%, 2= disease severity 34- 66%; 3= disease severity 67-99%; 4= dead plant

(3 ale Sl dmy il Sl Jolh 0 s Sad 55 s pBol ady s 52 s s DNA Clle Ol il sl 42 =Y Jgder
Table 2. Analysis of variance of DNA concentration of Verticillium dahliae in the root of olive cultivars and genotypes
in time courses post inoculation.

Mean of Square

Source of variation df

80 DAI 45 DAI 15 DAI 2 DAI
Cultivare 29 **0.03171 **0.0578 **0.01821* ** 12714
Exp. Error 60 0.0009 0.00012 0.00024 0.0008
Coefficient of variation (CV) 0.25 0.29 0.42 1.48

**: Indicted significant differences at 1% level. .150 . 4o )5 ) Jlaz| Clw 03 ol gae UM 5 g g s mslis *F
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Chart 3. Comparison of different DNA concentrations of Verticillium dahliae in the olive cultivars and genotypes 45 days after inoculation.
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Chart 4. Comparison of different DNA concentrations of Verticillium dahliae in the olive cultivars and genotypes 80 days after inoculation.
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