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Reaction of Promising Walnut Hybrids to Black Spot Disease
(Ophiognomonia leptostyla)
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Fig. 1. First symptoms of infection on lower (A) and upper (B) surface of the leaves of

promising and susceptible walnut hybrid (H 1-1), nine days after inoculation with

Ophiognomonia leptostyla, development of spots 15 (C), 30 (D) and 45 (E) days after

inoculation, appearance of acervuli 44 days after inoculation (F)
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Table 1. Descriptive statistics for evaluated traits for determination of susceptibility of promising walnut hybrids to black spot disease

Ky ity oSl
Trait ciwe Minimum  Maximum Mean
Number of spot leaflet? oS s S sluw 1.00 82.93 23.0x7.50
Spot diameter leaflet? (mm) Gragdhn) 45 5 a0 55 I s 0.62 148.53 27.1+10.74
Leaflet area (mm?) (oo jnd) 08, colee 2776.61 22379.80 5921.8 + 1051
Necrotic leaflet area (%) 8 55 o Ao s 0.05 100.00 67.5+ 15.13
Disease incidence (%) Solow £ 555 Aoy 69.18 89.25 82.3+2.97
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Fig. 2. Mean of spot number, spot diameter and necrotic leaflet area in walnut genotypes,

45 days after inoculation with two different fungal isolates of Ophiognomonia leptostyla

(A), and in two years of 2021 and 2022 (B). Vertical error bars above columns indicate +

standard error

Sl 33 51, (NLA) taanS 05 T eba
o3 FNE ) 55 ssln Lo, asleT 540
wld gl p dp )3 77/ 5 Q57 wilu (¢l 5
SS9y p Aidly B sald g5 a (LA
ST sl Jgg el canlllas 5 50 (slad s
Sl 52 OLS Gliolen 55 (b8 Sl

c:\:QLiJJAJfL;lAJLGJng)ﬁbLAjQ57

A%

LA 5 Q57 2,0 sanlde 55 2 L

ol 55,55 slaasd o 5685
b ol polas b H -1 s 65 )
laaST s g sl . SKle (A-Y S s)
o311 L aST YY) LA alde o 5 olisslon|
SINY/$) Q57 wluo 31 xiy (2o oo YA/

A3 5l 3 g (e e YE/Y 651000 4



VE Lo ) bt oFr " 50 9 Sl

i (o s VEA NP sy Ss )T
Sl 3 (Ao ys #4/Y) VF4Y Sl
o 50 F0 colow 1 L A sl o 2
o Sl H 212 0 om0 Glaie o S50l
H 11 w5 50 55,58 slaasd o 8 55
Al gyl pslssl g edalive (e s #4/V)
H1-7 CSs5a ;s NLA L »)s o 2 i
S 39T o osls olasst| (w5 40)
LH 212 3H 1-1 glacs ) s LaanS
syl e K72 ol 5 oo i 55

A JSKe)

110

oA opl el (Dastjerdi et al., 2023) 5 5,
&S als olis (k8 @Ls Lol e andlles
Pp s s 608 sladle Jadll Se
03 5 A BlS Ssls o, aglds g3 ol
s (gles 4 T slia gl 2o ST
Slroles Sods L gladylus Lo 0S|
Syl ey ol.“.g.i
N L5, sl 5o S
(M)JY\)‘;J}}TJ—P)J&J:A{)J:A‘-;L:A
SO solas o) a LT dlw 55 8 5o
Ol xSl (B-Y S 8) il ol ot

=
N w B (62 D ~ o] [{e} o
o o o o o o o o o
1 1 1 1 1 1 1 1 1

[N
o
1

(1) 0ogIT 8l gebaws [( yio (o) 4K yhad /4TI Sl
Spot number/ Spot diameter (mm)/ Necrotic leaflet area (%)

o
!

Genotypes

= Number of spots
= Spot diameter (mm)
= Necrotic leaflet area (%0)

N P @W
% &
® &
B gl

3o 505 ¥ 538 a5 55 benS 555 et s 5 oS b oSS sl Kol ¥ S
Lt Hlas olzilE Kbl b O g (YU (63 goe (slaaks Ophiognomonia leptostyla | sl

Fig. 3. Mean of spot number, spot diameter and necrotic leaflet area in walnut genotypes,

45 days after inoculation with Ophiognomonia leptostyla. Vertical error bars above

columns indicate + standard error
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Fig. 4. The trend of variation in number of spot (A), spot diameter (B), and necrotic leaflet
area (C) in walnut cultivars, 15, 30 and 45 days after inoculation with Ophiognomonia

leptostyla. Vertical error bars on lines indicate + standard error
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Table 3. Some of the important phenotypic characteristics of studied walnut genotypes

and their susceptibility to black spot disease based on necrotic leaflet area

< RS T Ak sl (pr Ao Sl S Eolus KL sl S 4 Sl
Genotype Leafing date * Bearing habit 2 Mean leaflet area (cm?) Black spot susceptibility
H1-1 220227 = 60.1 oo s
22 March Lateral ' Highly susceptible
H1-7 2237 e 74.9 ol S
22 March Intermediate ' Highly susceptible
H2-1 2022 o 50.6 e
24 March Lateral ' Moderately susceptible
H 2-12 222927 e 62.4 o S
23 March Lateral ' Highly susceptible
359,5 YY e S ¢S ol
Hartle o _ it 50.5 _ :
y 15 April Terminal-Intermediate Slightly susceptible
Al 1Y gl e sl
K72 . < 58.2 . :
14 March Terminal Highly susceptible

Land2: Hassani et al., unpublished data.
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Table 4. Correlation coefficients between measured traits in walnut genotypes (df = 4)

S 200 Kol Sy 53 S b oS, dsk oS5 b oS 5ol S 5555 o
Trait cae  Spot number/ leaflet  Spot diameter/leaflet  Leaflet length  Leaflet width  Leafletarea  Necrotic leaflet area
Spot number/ leaflet xS a3 &S sl 1
Spot diameter/leaflet oS a5 I L 0.221 1
Leaflet length S b 0.321 0.244 1
Leaflet width oS, b 0.752 0.453 0.614 1
Leaflet area 8 ol 0.530 0.375 0.948** 0.828* 1
Necrotic leaflet area oS 555 o 0.823* 0.589 0.607 0.789 0.767 1
*and **: Significant at the 5% and 1% probability levels, respectively. o )3 & 5 Aoy gy Jlail o 53 s gme 7 4 T

VFY
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ABSTRACT
Dastjerdi, R., Soliemani, A., Nadi, S. and Hassani, D. 2024. Reaction of promising walnut hybrids to
black spot disease (Ophiognomonia leptostyla). Seed and Plant, 40, pp.127-150 (in Persian).

Black spot disease (Ophiognomonia leptostyla) is an important disease in walnut growing
areas all over the world. Four promising walnut hybrids; H 1-1, H 1-7, H 2-12 and H 2-1
were evaluated for susceptibility to using factorial arrangement in completely randomized
design. Hartley and K72 were included as resistant and susceptible controls, respectively.
The experiment was conducted in spring 2021 and 2022. Fully expanded walnut leaflets
were inoculated by fungal conidia (10° spore mI™). Number and size of necrotic spots were
recorded at 15-day intervals until 45 days after inoculation. According to the data of 45
days after inoculation, the maximum number of necrotic spots belonged to H 2-12 while
the largest spots were developed on H 1-1 and H 1-7. First acervuli appearance was
occurred 43-44 days after inoculation on H 1-1 and H 2-12. All evaluated hybrids were
susceptible, but symptoms development and disease severity varied. The average of NLA
ranged from 20% in Hartley to 90% in H 1-7. H 1-7, H 1-1 and H 2-12 as well as K72
exhibited high level of infection and was considered as highly susceptible. Hybrid H 2-1
with the average NLA of 52% was classified in moderately susceptible group.

Keywords: Walnut, inoculation, necrosis, necrotic leaflet area, resistance.
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Introduction

Black spot disease caused by the fungus Ophiognomonia leptostyla (Fr.) Sogonov is one of
the most important foliar diseases of walnut tree that affect its fruit production and nut quality
worldwide. The fungus mostly attacks leaves, petioles, young shoots and fruits after prolonged
periods of wetness. Irregular circle brown and black spots occur on plant tissues led to
premature defoliation and fruit drop. Primary spots provide conidia that spread by wind and
water splashing and cause secondary infections in walnut orchards. Trees may become weak
by reduction of fruit yield and nut quality. Using resistant cultivars could be integrated with
other control measures such as orchard management practices and chemical fungicides to
manage and control the black spot disease. Several studies have shown variation in walnut
cultivars for susceptibility to black spot disease (Arnaudov et al., 2014; Dastjerdi and Hassani,
2009; Jelev and Marinov, 2018). Studies in Iran have shown that cv. Jamal, cv. Damavand and
cv. Persia are slightly susceptible, very low susceptible, and moderately resistant to black spot
disease, respectively (Dastjerdi and Hassani, 2009; Dastjerdi et al., 2023).

The promising walnut hybrids used in this research have been developed in the national
walnut breeding program with the aim of obtaining new cultivars that are suitable for planting
in different walnut-growing areas of Iran. The objective of this study was to determine their
reaction of four paromising walnut hybrids to O. leptostyla.

Material and Methods

Reaction of four promising walnut hybrids; H 1-7, H 2-1, H 1-1, H 2-1) to O. leptostyla
was assessed in greenhouse conditions during spring 2021 and 2022. Hartley and K72 were
considered as resistant and susceptible control, respectively. The purified culture of two
fungal isolates; Q57 and LA were used for inocultion. The experiment was conducted as
factorial arrangements in completely randomized design with six replications. Experimental
treatments were combination of two factors including; cultivars (6 levels) and fungal isolates
(2 levels). Fully expanded leaflets of grafted plants were inoculated by fungal conidia (10°
spore mlIt). The number and size of necrotic spots were recorded in 15-day intervals,
continued until 45 days after inoculation. Due to the appearance of mature fruit bodies
(acervuli) and starting of secondary disease cycles, data on the 45 days after inoculation was
used for determination of susceptible genotypes. Computation of leaflet area and infection
area led to the determination of NLA for each isolate/cultivar combination. Data were
inserted in Excel ver. 2013 and the graphs were using Excel software.

Results and Discussion

The first macroscopic symptoms appeared 8-10 days after inoculation as small brown
spots with gray halos first on the lower surface of the leaves of H 2-12, in both years. The
spots gradualy developed and formed larger necrotic spots. Control plants, inoculated with
distilled water, did not show any symptoms. The appearance of acervuli on H 1-1 in 2021
and H 2-12 in 2022, occurred 44 and 43 days after inoculation, respectively.
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Descriptive statistics of evaluated traits for susceptibility of promising walnut hybrids to
black spot disease demonstrated that the percentage of NLA ranged from 0.05-100 with the
average of 67.5%. Disease incidence was recorded on 82.3% of inoculated leaflets. It showed
the successful establishment and spread of black spot disease, and penterationin the fungus
in walnut tissues. Considering the data of 45 days after inoculation, the maximum number of
spots belonged to H 2-12 hybrid while the largest spots developed on H 1-1 and H 1-7
hybrids. The highest NLA was recorded on H 1-7 hybrid.

The evaluated promising hybrids were classified in two susceptibility groups. All
evaluated walnut hybrids were susceptible, but symptoms development and disease severity
varied among them. The average of NLA ranged from 20% (in cv. Hartley) to 90% (in H
1-7 hybrid). H 1-7, H 1-1 and H 2-12 hybrids demonstrated high level of infection, and
therefore were grouped with K72 as highly susceptible group. The H 2-1 hybrid with the
average NLA of 52% was classified in moderately susceptible grouped. Dastjerdi et al.
(2023) reported the Hartley exhibited very low level of susceptibility. Susceptible
cultivars/hybrids are not recomended for the hot spot area where the black spot disease is a
serious problem for walnut growing and production.
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