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Identification of Alternaria species causing leaf spots in grapes
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Abstract: To determine the causes of the leaf spot symptoms observed in grape vineyards in Daxing
and Shunyi Districts of Beijing City and Xiangfen County of Shanxi Province, tissue isolation method,
multi-gene phylogenetic analysis (ITS, A/t a I and gpd) and morphological study were used to identify
the species of pathogens. Koch’s postulates were used to verify the results. In total, 37 isolates of Alter-
naria species, A. altanata, A. viniferae and A. arborescens were isolated. All three Alternaria species
were pathogens of grape leaf spot disease. Alternaria viniferae was the dominant species with 28 iso-
lates. Therefore, the disease was named as grape Alternaria leaf spot disease. In addition, the current
study showed that the pathogen could grow under a wide range of temperature from 2 to 40°C, and the
optimum temperature for the three species was 25°C.
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JZB311006 (MF581233, MF581196)
JZB311148 (MF581260, MF581223)
JZB311075 (MF581246, MF581209)
JZB311066 (MF581244, MF581207)
JZB311063 (MF581243, MF581206)
JZB311052 (MF581241, MF581204)
JZB311042 (MF581239, MF581202)
JZB311010 (MF581234, MF581197)
JZB311021 (MF581236, MF581199)
JZB311143 (MF581259, MF581222)
JZB311096 (MF581250, MF581213)
JZB311086 (MF581248, MF581211)
JZB311030 (MF581237, MF581200)
_|JZBSI 1059 (MF581242, MF581205)
JZB311114 (MF581255, MF581218)
71 JZB311027 (MF581235, MF581198)
1'JZB311106 (MF581252, MF581215)
—— Alternaria viniferae (KJ802470, KF913638)
JZB311135 (MF581258, MF581221)
JZB311131 (MF581257, MF581220)
JZB311127 (MF581256, MF581219)
JZB311118 (MF581254, MF581217)
91] | JZB311110 (MF581253, MF581216)
JZB311103 (MF581251, MF581214)
JZB311091 (MF581249, MF581212)
JZB311081 (MF581247, MF581210)
JZB311069 (MF581245, MF581208)
JZB311046 (MF581240, MF581203)
JZB311036 (MF581238, MF581201)
100| ' Alternaria longipes (AY278811, AY563304)
JZB311017 (MF581268, MF581231)
60l 1ZB311054 (MF581269, MF581232)
Alternaria arborescens (AY278810, AY563303)
+ Alternaria alternata (AY278808, AY563301)
JZB311139 (MF581267, MF581230)
JZB311124 (MF581266, MF581229)
JZB311100 (MF581265, MF581228)
100] JZB311080 (MF581264, MF581227)
JZB311038 (MF581263, MF581226)
JZB311015 (MF581262, MF581225)
77 JZB311001 (MF581261, MF581224)
- Alternaria dumosa (AY562410, AY563305)
Alternaria tenuissima (AY278809, AY563302)
Alternaria blumeae (AY 562405, AY563291)
Alternaria macrospora (AY278805, AY563294)
Alternaria cucumerina (AY562409, AY563300)
Alternaria crassa (AY278804, AY563293)
Alternaria capsici (AY562408, AY563298)
60 Alternaria pseudorostrata (AY 562406, AY563295)
Alternaria euphorbiicola (AY562417, AY563314)
1001 [°0 Alternaria tagetica (AY562407, AY563297)
Alternaria dauci (AY278803, AY563292)
S9— Alternaria solani (AY278807, AY563299)
— Alternaria porri (AY278806, AY563296)
&:A lternaria cinerariae (AY562413, AY563308)
Alternaria sonchi (AY562412, AY563307)
Alternaria radicina (AY278797, AY563286)
Alternaria carotiincultae (AY278798, AY563287)
Alternaria petroselini (AY278799, AY563288)
Alternaria smyrnii (AY278801, AY563289)
Alternaria brassicae (AY562414, AY563309)
Al b Allte(rﬁcxz(rﬁ%{;ylggi%gg 12?)] 5 AY563313)
ternaria brassicicola 5
SO | A Mlternaria mimicula (AY362415, AY363310)
10 90 Alternaria cheiranthi (AY278802, AY563290)
— —————— Alternaria japonica (AY278814, AY563312)
Alternaria argyranthemi (AY 562400, AY563280)
100 Alternaria oregonensis (AY562403, AY563283)
96 | - Alternaria metachromatica (AY 562404, AY563285)
100 Alternaria conjuncta (AY562401, AY563281)
100 Lewia ethzedia (AY278795, AY563284)
91 Alternaria photistica (AY 562402, AY563282)
——— Alternaria cetera (AY562398, AY563278)
———  Alternaria mouchaccae (AY562399, AY563279)
Pleospora herbarum (AY278823, AY563277)

1 FIBAlta 150 gpd BEAFFIEFRABAZHENITREMSHERBAENRERERN
Fig. 1 Phylogenetic tree of 37 strains and related Alternata sp. strains based on maximum parsimony

with A/t a 1 and gpd gene sequences
Fi5 KA B RE 1Y gpd F1 Alt a 17 F11Y GenBank %585, The GenBank accession numbers of gpd and A/t a 1 sequences

of each strain are shown in brackets.
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Fig. 2 Morphological characteristics of Alternaria alternata on PCA
A: 7T ARTEVEIET; B: 7 dNEYE T C: P58 D: 734/ 748 E: /3£ T, A: Front of colony at 7 d; B: re-

verse of colony at 7 d; C: sporulation pattern; D: conidiophores; E: conidia.
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Fig. 3 Morphological characteristics of Alternaria viniferae on PCA
A 7AW IR ; B: 7 AR ; C: 74 D: 04:48F. A: Front of colony at 7 d; B: reverse of colony at

7 d; C: conidia and conidiophores; D: conidia.
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Fig.4 Morphological characteristics of Alternaria arborescens on PCA
A: 7TARHEVEIET; B: 7 ARSI C: 08 T41; D: P23 M; BE: /04T, A: Front of colony at 7 d; B: re-

verse of colony at 7 d; C: conidiophores; D: sporulation pattern; E: conidia,
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Fig. 5 Symptoms of grape leaves inoculated with pathogens of grape leaf spot disease in vitro at 7 d

A~F: 43913250 JZB311080., JZB311001 ., JZB311042. JZB311110. JZB311054., JZB311017 Fitk; G: XM, A-F: Strains
of JZB311080, JZB311001, JZB311042, JZB311110, ZB311054, JZB311017 were inoculated, respectively; G: CK.
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Fig. 6 Symptoms flowering ear of grape inoculated with pathogens of grape leaf spot disease in vitro at 5 d

A~F: 435145 FR JZB3110054 . JZB311001 . JZB311110. JZB311042.JZB311080. JZB311017 i kk; G: %, A-F: Strains
of JZB3110054, JZB311001, JZB311110, JZB311042, JZB311080, JZB311017 were inoculated, respectively; G: CK.
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Fig. 7 Effects of different temperatures on mycelial growth of Alternaria alternate (A), A. viniferae (B) and A. arborescens (C)
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