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Turkey is the world's third-largest producer of pepper (Capsicum annuum),
annually cultivating over 90,000 ha and producing over half a million
tonnes of fruit. In 2019, wilting and death of c. 20% of plants were
observed in pepper fields in Şanlıurfa province, Turkey (Fig. 1). Severe
root and crown rot symptoms with discoloration were observed on affected
plants, and necrotic lesions expanded rapidly into the stems which killed
the plant (Fig. 2).
To isolate the putative pathogen, small pieces of symptomatic root (5-10
mm) were surface sterilised in 70% ethanol for 30 seconds then transferred
onto grated apple cornmeal agar amended with antimicrobial agents.
Twelve oomycete isolates with abundant hyphal swellings were purified by
subbing single hypha onto new plates and incubating at 20°C for one week
in the dark. Sporangia were formed, terminal or intercalary, (sub-)globose
or lemon-shaped, and grew up to 20 µm in diameter (Fig. 3). A sexual stage
was not observed. The internal transcribed spacer (ITS) and the large
subunit (LSU) of the nuclear rDNA and mitochondrial cytochrome oxidase
II gene (cox II) of two representative isolates were sequenced using primer
pairs ITS4/ITS6, NL1/NL4, and FM66/FM58 and deposited in GenBank
under Accession Nos. MT039879-MT039880, MT039885-MT039886, and
MT038359-MT038360, respectively. Comparisons with sequences of
Globisporangium heterothallicum Uzuhashi, Tojo & Kakish (Basionym:
Pythium heterothallicum W. A. Campb. & F. F. Hendrix) isolates showed
97.5-100% nucleotide identity for ITS (MN541110, KU209920), LSU
(AY598654, HQ665235) and cox II (AB512908, AB512913). This genetic
identification is consistent with morphological identification as described
by Uzuhashi et al. (2010). Whilst the isolate currently warrants the name G.
heterothallicum it should be noted that it is significantly distinct from the
sequence of the type strain and this lineage may warrant further
characterisation.
Pathogenicity tests were done in a growth chamber on pepper seedlings (C.
annuum cv. Acuka). The inoculum was produced on moistened (25 ml of
deionised water/20 g of grains and allowed to soak overnight) and
autoclaved (two times on two consecutive days for 30 min) wheat grains.
5-mm-diameter plugs of a G. heterothallicum isolate were added to the
seeds and incubated at 25°C for 15 days. Peat-based potting soil and finely
ground wheat grain inoculum were mixed at 2 g of infested grain per kg of
soil and added to each of the ten 20-cm-diameter pots, and subsequently
planted with 3-week-old seedlings. Six control plants were inoculated with
ground sterile wheat grains. All seedlings were incubated at 20°C and 80%

relative humidity on 16/8-hr light/dark photoperiod for a month. All ten
inoculated plants wilted within one week and within three weeks all
inoculated plants had root and crown rot, and had dropped many leaves
(Fig. 4). G. heterothallicum was recovered from the roots of all inoculated
plants. None of the control plants displayed symptoms and the pathogen
could not be isolated from these plants.
Globisporangium heterothallicum was reported as a pathogen on a number
of hosts including spinach in Sweden (Larsson, 1994), corn in China (Gan
et al., 2010), soybean in Pennsylvania, USA (Coffua et al., 2016), alfalfa in
Minnesota, USA (Berg et al., 2017), and grapevine in South Africa
(Langenhoven et al., 2018). To our knowledge, this is the first report of G.
heterothallicum causing root and crown rot of pepper in Turkey.

References
1. Berg LE, Miller SS, Dornbusch MR, Samac DA, 2017. Seed rot and

damping-off of alfalfa in Minnesota caused by Pythium and 
Fusarium species. Plant Disease 101, 1860-1867.  
http://dx.doi.org/10.1094/PDIS-02-17-0185-RE

2. Coffua LS, Veterano ST, Clipman SJ, Mena-Ali JI, Blair JE, 2016.
Characterization of Pythium spp. associated with asymptomatic
soybean in southeastern Pennsylvania. Plant Disease 100,
1870-1879. http://dx.doi.org/10.1094/PDIS-11-15-1355-RE

3. Gan H-L, Chai Z-X, Lou B-G, Li J-H, 2010. Pythium
heterothallicum new to China and its pathogenicity. Mycosystema 
29, 494-501.

4. Langenhoven S, Halleen F, Spies, C, Stempien E, Mostert L, 2018.
Detection and quantification of black foot and crown and root rot
pathogens in grapevine nursery soils in the Western Cape of South
Africa. Phytopathologia Mediterranea 57, 519-537. 
http://dx.doi.org/10.14601/Phytopathol_Mediterr-23921

5. Larsson M, 1994. Prevalence and pathogenicity of spinach root
pathogens of the genus Pythium in Sweden. Plant Pathology 43,
261-268. http://dx.doi.org/10.1111/j.1365-3059.1994.tb02684.x

6. Uzuhashi S, Kakishima M, Tojo M, 2010. Phylogeny of the genus 
Pythium and description of new genera. Mycoscience 51, 337-365. 
http://dx.doi.org/10.1007/S10267-010-0046-7

Powered by TCPDF (www.tcpdf.org)

To cite this report: Derviş S, Özer G, Türkölmez Ş, Çiftçi O, 2020. First report of Globisporangium heterothallicum causing root and crown
rot of pepper in Turkey. New Disease Reports 41, 36. http://dx.doi.org/10.5197/j.2044-0588.2020.041.036
©2020 The Authors This report was published on-line at www.ndrs.org.uk where high quality versions of the figures can be found.

New Disease Reports is a peer-reviewed on-line journal published by the British Society for Plant Pathology,
for more information visit http://www.ndrs.org.uk/ Page 36

http://www.tcpdf.org

