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Introduction

Black dot disease triggered by Dilophospora alopecuri causes considerable damage in some fields in
Golestan province, North of Iran. D. alopecuri is its causal agent and carried in to wheat by wheat gall nematode.
Extracellular appendages on the conidia adhere to the cuticule of the nematode juveniles. The disease was
reported in united state of America, Canada, Germany, Ugoslavia, India and Pakistan.The fungi is
classDothideomycetes and order Dothideales. The geographical distribution of disease was studied in South-
Eastern Australia in the summer 1995.The disease in Iran has been reported by Bamdadian since 1973 from
Baluchistan, Isfahan, Golestan, Khorasan, Kerman and Khuzestan. The disease agent causes considerable
damage in some fields in Golestan province, North of Iran. Symptoms have been found during a survey of foliar
disease of wheat in Golestan province. The disease incidence was very low but fungus interaction with seed gall
nematode causes considerable damage. The symptoms start with yellow spindle-shaped flecks which develop
and become tan brown with black border. This spots may occur on peduncle and heads. The pathogen survives
as mycelium in host debris or as conidia on seeds. The purpose of this study was determining the geographical
distribution, disease incidence (DI) and disease severity (DS). Then molecular identification of isolates with ITS
rDNA in North of Iran, Golestan province.

Material and Methods

Wheat fields infected with the disease in the cities of Golestan province were visited and subjected to
sampling during spring 2017-2018. 42 samples suspected to infection with the twist disease were gathered from
seven cities of Golestan province. The rate of disease distribution from seven cities farms with disease
symptoms, three farms were selected in each crop year and their geographical coordinates were recorded. In this
research mapping the geographical distribution of disease was prepared by ArcGIS10.2 software. During 2018
and 2019, a survey was conducted to characterize the disease incidence (DI) and disease severity (DS). The D.
alpoecuri leaf spot reading scales rate carried out in this study. No visible symptoms are observed and the leaf
remain a health 0; A few chlorotic lesions are present and the infection site is a tan-spot colored 1: Necrosis and
chlorosis both exist on the leaf 2: A few pycnidia are visible on the infected site and less than 30% of the leaf is
occupied by pycnidia 3: The entire leaf is covered by pycnidial lesions scored 4. A significant difference was
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observed between the disease rates in the two cropping years. Seven D. alopecuri isolates were identified on the
based on morphological and molecular parameters. After purification of fungal isolates, 50 conidia and pycnidia
were selected in each isolate and the length and width of pycnidia, conidia cell number, conidia size (length and
width), colony shape on the culture medium were also measured in the laboratory. After that identifying of the
fungus isolates pathogenicity test was performed in the greenhouse. The D. alopecuri spore suspension with
1.75x 105 CFU concentration and for nematode population with 25000 larvae (L) were used for inoculation to
plants. After three months symptoms of leaf spot (twist) disease was appeared in tillering stage. Fungal DNA
extraction from mycelium mass of selected isolates was performed by Murray and Thompson (1980) method and
part of ITS region was amplified using ITS4 and ITS5 primers by polymerase chain reaction (PCR). The
amplified PCR products of fragments were purified and sequenced at sequencing Microsense Company in
Switzerland.

Results and Discussion

Comparing of harvested fungal isolates which have been grown on PDA medium showed some variation in
different characteristics such as the number of conidia walls, conidia appendages and pycnidia size. In both
subsequent years, maximum disease incidence (DI) and disease severity (DS) was measured in Kalaleh by 3.6%
to 3.9%, while for Bandar-Torkaman, the city with the lowest DS, werel.3% to 1.65%. The average size of
conidia length was 4-8x1 pm in diameters The pathogenicity test showed that the D.alopecuri is capable to
produce twist disease symptoms only in the presence with seed gall nematode in the host. The nucleic acid
sequences of Internal Spacer Transcribed (ITS) regions for Golestan isolates showed 100% similarity and had
small genetic similarity with D. alopecuri MH859142.1 deposited in NCBI Genbank. The sequences belong to
D.alopecuri from Gonbad, Agala, Azadshahr, Maravehtapeh, Kalaleh, Minodasht cities were registered in NCBI
Genbank with MW302360, MW291507, MW291561, MW303438, MW303517, MW303518 accession number,
respectively.

Conclusion

This is the first study carried out on the morphological and molecular characteristics of twist disease agent

isolates, disease severity and its distribution in Golestan province as a major wheat production area of Iran.

Many of results especially molecular data and submitted sequences form Iranian isolates of D.alopecuri to
databanks are new for Iran.
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Figure 1- Symptoms of wheat leaf spot and black spike disease (A) and pycnidia formation on infected stem and leaf (B)
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Figure 2- Morphological characters of Pycnidium (Bar = 100 um), (A) conidium (Bar = 10 um) (B) and colony 25 days after
inoculation of Azadshahr isolate on PDA(c)
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Figure 3- Phylogenetic tree producted from ITS region sequences showing the phylogenetic relationships among isolates

obtained from Golestan province D. alopecuri CBS 315.68 and Puccinia graminis strain 755 as a outgroup fungus registered
in the NCBI GenBank using Upgama method

b dawg padiSiy S b i 5 adgs p Bl (g
olales bLad o) 51 (McKenzie and Johnston, 1999)
of dolss 5 olen el 3 1, o Wil o JoSUso 5 (Sa3elsh e
(olbs) ( J9Sge (bl JLionsl lp Gl ol »
oliwl > D. alopecuri g3 o156 )les @i 5 gylew (ST
pAS ol JB& (5)lowr 4 2L (Sl b gblio ) (6 oS S

8,5 13 adlho 3,90 5yj o g (o 3 o

o ATCGIS10.2,l58lp 5 5 oslizl b (g ylens ST,y solie

(0 J5=) 25 ad s)lom S| Al 5 Jithe 4B ()
ol yany liedS ] (gl i g S )3 g5 48 ol i gl
=t e il oplew ol Dyl yemas A tritici o] 56wl
s el (B3 (g B 3y s g Sz (lygT L el
oanliie py 5 Jaine (glomgl b cuddgin S ¢ ppidljl S
Ol 3 (23 &5 (e (bg) 4o ilow (B JS5) 25
S59,55 9 059,15 slaasd Jold ()l @I A (g S0l
Sl lsmgcl canlio Ll s y9 0390 M 9 Sy Sigg 59,



YA i ol JU g o552 4 5 slemt Jolo J9Ssn 5 (S33al5d 90 anllioo {500 3 515 (Sho

= Disease severitys_len ©2%  » Disease incidences lex & 85

3.5

\‘“ % z 3 a a a-.% a %
E-3 2% 720
5t s ow/ B 57 Y i i i
) -:-:.-Z-% / .-.'-5'.-3/ .*Z'-'.-Z'/ / '.-:-'.-Z/ w7
A A A B AR

Ol‘.’.,....lf OLL..:I 2 ‘5)\3).3 43?6.; OJoL.n
Region of sampeling from golestan province

Ol il 13 AA 9 AY o ly5 JUo 93 45 08 sl JB- 5 (5 2 aSU (5 5lom il g £989 03 (560 o —F JSU5
Figure 4- Comparing of the mean percentage of Disease incidence and Disease severity wheat leaf spot and black spike
disease in two cropping years 2018 and 2019 in Golestan province
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Figure 5- Geographical Distribution map of wheat leaf spot and black spike disease in Golestan province
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Table 1- Results of variance Analysis of morphological characteristics of wheat leaf spot (Twist) and black spike disease
causal agent isolates in Golestan province
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Source of JQM Conidia appendage Pycnidium Pycnidium pycnidium Conidia cell Conidia
variation D]i number wide length size number length
Isolate 4l 5 5.1946** 110.402** 167.642** 24481.1** 4.058** 39.5131**
Between
isolate wi. - 144 0.3083** 1.9580** 2.7240** 435,23** 0.1542** 1.2093**
Total Js 149
LSD 0.4099 1.033 1.2185 15.4033 0.2031 0.5687
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“Significant difference at 1% probability level.
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Table 2- Means comparison of morphological characteristics of different isolates wheat leaf spot (Twist) and black spike
disease in different region from Golestan province on PDA
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Treatments with the same letters not significantly different according to LSD test in level 5%.
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Table 3- Results of variance Analysis of Disease incidence (DI) and Disease severity (DS) of wheat leaf spot (Twist) disease in
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two cropping years 2018 and 2019

©lape 5iSbe
Means of Square
s gl ol Solow A Solow E589
e 7 "7 Disease Severity Disease incidence
Source of variation Df
Year Jw 1 7.93463 11.1228
Region dilate 6 7.3394 5.0228
Field dsyie 2 2.4047 3.4280
Year* Region aikies Jlo 6 1.6512 1.3787
Residual s 194 7.0387 7.9070

Total Js 209
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