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Abstract

Pathogenicity status of 20 isolates of Pythium pathogen, which included 8
species of P. aphanidermatum, Pythium Group G, P. ultiumum, P. deliense,
Pythium Group F, P. inflatum, P. ostracodes and P. diclinum on the tissue-
mortality of the collar and root of wheat, corn and sugar beet plants were
studied. For this purpose, different pathogenicity tests were conducted in
which different culture media were used, such as CMA, WA, millet mixed
with the pseudo-fungui and vermiculite mixed with the pseudofungus. In
wheat, P. aphanidermatum and P. ostracodes species caused more dead
tissue of root and crown than the other species, and the severity of dead
tissue and seedling death caused by P. aphanidermatum was more than the
other isolates. In corn, P. aphanidermatum caused more tissue death of the
collar than the other species, and P. deliense ranked next to it. And these two
species caused corn root dead tissue almost to the same extent and the
percentage of dead tissue caused by them was more than the other species.
The severity of root and crown tissue death by P. aphanidermatum in sugar
beet was more than the other isolates and the extent of dead tissue of the root
was much more than that of the crown.

Keywords: Pythium spp., crown and root necrosis, seedling death,
pathogenicity
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Fig 1. Dead tissue of wheat crown and root (A), dead tissue
of corn crown (B), dead tissue of root and crown of sugar
beet (C), cultivation of infected areas of plants in PARP
culture medium (D) , corn root necrosis (E) and trapping
with citrus leaf tissue for Pythium (F).
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Fig 2. 2-month-old millet stem tissue death due to
inoculation with Pythium (A), 2-month-old beet collar
tissue death due to P. aphanidermatum inoculation (B),
wheat root tissue death by P.G.F (C), Death of wheat plants
by inoculation of plants with P. ostracodes (D), necrosis of
corn roots due to P. ostracodes inoculation. diclinum (E)
and corn root necrosis due to inoculation of P.
aphanidermatum (F).
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Fig 3. Decay of sugar beet tuber slices: G P.G. (right Petri) and P. aphanidermatum (left Petri) (C); P. aphanidermatum (right
Petri) and control (left Petri) (D); control (left Petri) and P. G.F (right Petri) (E); P. aphanidermatum (right Petri) and P. G.F
(left Petri) (F); P. ultimum (right Petri) and control (left Petri) (G).
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Fig 4. A. Oogonium and anthridium in P. aphanidermatum B. sporangium in P. aphanidermatum C. Cysts of P. ostracodes D. antheridium
and oogonium in; P. ultimum E. Oospore in ;P. inflatum F. Cyst in P. diclinum; G. hypha in ;P. group G H. hypha in P. Group F.
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Figure 5 . The reproduced parts obtained from PCR reactions of 1TS1-5.8S, ITS4 region was amplified with general primers of Pythium
genus (ITS1,2) and a fragment of 290 base pairs was amplified. Wells 1 to 8 belong to P. aphanidermatum, P. ultimum, P. ostrocodes, P.
inflatum, P. diclinum, P. deliense, P.G.G and P.G.F.
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Fig 6. Phylogenic tree resulting from the sequencing of isolates studied in this research and determining their position among other
Pythium isolates reported from around the world. The isolates that did not support bootstrap values less than 64% were removed and one
isolate of potato blight pseudofungus (Ph. infestans) was placed as an outgroup in the tree.
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Table 1. Comparison of the diameter of pythium rots on sugar beet slices

Isolates Spot diameter 24 hours Spot diameter 48 hours Spot diameter 72 hours

after inoculation after inoculation after inoculation
Pythium Group G (GSt5) 1.0000 1.8000 2.2500
Pythium Group G (GDL4) 1.5500 1.8750 2.0000
Pythium Group G (GDL5 1.0250 1.2000 1.9000
Pythium Group F (FSAy 1.5000 2.5000 2.5000
Pythium Group F (FSt5) 1.5000 2.3500 2.4200
Pythium Group F (FDL5) 1.5000 2.0000 2.0000
P. delienses (A5) 2.1250 3.0000 3.0000
P.ultimum 3.0000 4.0000 4.0000
P. ostracode(BIl) 2.2500 3.3000 3.3000
P. inflatum(KI17) 1.5750 2.3750 2.3750
P.diclinum(N143) 3.2750 4.2500 4.2500
P. aphanidermatum ASA; 4.0000 5.0000 5.0000
P. aphanidermatum ASD; 4.1250 5.0000 5.0000
P. aphanidermatum ASR; 4.3750 5.3750 5.3750
P. aphanidermatum ASB5 3.8750 5.1250 5.1250
P. aphanidermatum ADL4 4.2500 5.5000 5.5000
AAZ2 P. aphanidermatum 4.0000 5.1250 5.7500
AK11 P. aphanidermatum 4.0000 5.0000 5.0000
P. aphanidermatum ASR10 4.0000 6.0000 6.0000
P. aphanidermatum ADL14 4.2000 6.0000 6.0000
Control 0 0 0
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Table 2. The average size of tissue-death collarrot on each wheat, corn and sugar beet
plants with 3 replications at 5% probability level 10 days after inoculationwith Pythium

isolates.
Pythium spp. Average severity of crown tissue death in plants
Triticumsp. Zeamays Betavulgaris Total plants

P. aphanidematum1 25 18 0 14.333 A
P. aphanidematum 7 15 18 0 11.000 A0
P. aphanidematum 4 15 13 0 9.333 /b
P. aphanidematum 2 15 13 0 9.333 /b
P. aphanidematum 5 10 18 0 9.333 /b
P. aphanidematum 8 10 13 0 7.667 3¢
P. aphanidematum 3 15 18 0 7.667 ¢
P. aphanidematum 6 15 8 0 7.667 ¢
P. aphanidematum 9 15 8 0 7.667 ¢
P. diclinum 15 6 0 7.000 ¢
P.G.F2 9 6 0 5.000 "
P.G.G1 9 6 0 5.000 b¢
P.G.G2 9 6 0 5.000 b¢
P.G.G3 9 6 0 5.000 b¢
P.G.F3 9 6 0 5.000 b¢
P.deliense 3 12 0 5.000 "
P.G.F1 9 6 0 5.000 b¢

P. inflatum 6 6 0 4.000 be

P. ultimum 6 6 0 4.000 be

P. ostracodes 6 3 0 3.000 ¢

Control 0 0 0 0.000 ¢
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Table 3. The average size of dead root tissue on each wheat, corn and sugar beet plants
with 3 replications at 1% and 5% probability level, 10 days after inoculation with
Pytium isolates. WA culture medium without inoculation with Ptium isolates was used
as a control.

Average severity of root tissue necrosis in plants

Pythium spp.
Triticum sp. Zeamays Betavulgaris Total plants
P. aphanidematum 4 0 15 24 13.000 A
P. aphanidematum 3 0 15 22 12.333 A
P. aphanidematum 1 0 15 22 12.333 A
P. aphanidematum 2 0 15 22 12.333 A
P. aphanidematum 7 0 15 17 10.667 A
P. aphanidematum 8 0 15 17 10.667 A
P. aphanidematum 5 0 15 17 10.667 A
P. aphanidematum 6 0 15 17 10.667 A
P. aphanidematum 9 0 15 17 10.667 A
P. deliense 0 12 12 8.0004°
P. diclinum 0 8 16 8.0007°
P. inflatum 0 6 14 6.6674°
P. ostracodes 0 3 14 6.6674°
P. ultimum 0 3 12 5.000 A
P.G.F1 0 6 6 4.000 A
P.G.G3 0 6 6 4.000 Ab
P.G.F3 0 6 6 4.000 Ab
P.G.F2 0 6 6 4.000 Ab
P.G.G1 0 6 6 4.000 Ab
P.G.G2 0 3 6 3.000 Ab
Control 0 6 0 0.000 ®
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Table 4. The average intensity of Collar rot resulting from the Inoculation with Pythium
isolates on corn, sugar beet and wheat. WA culture medium not inoculated with Ptium isolates
was used as a control.

Average percentage of crown tissue necrosis severity in plants.

Pythium spp.
Triticum sp. Zea mays Beta vulgaris Total plants

P.phanidematum1 24 15 0 13.000 A
P.phanidematum4 17 15 0 10667~
P.phanidematum3 17 15 0 10667 A
P.phanidematumé 17 15 0 10667 A
P.phanidematum? 17 15 0 10667 A
P.phanidematums 17 15 0 10667 A
P.phanidematum5 17 15 0 10667 A
P.phanidematum?2 17 15 0 10667 A
P.phanidematum9 17 15 0 10667 A
P.deliense 9 12 0 7.000 #°
P.diclinum 10 9 0 6.333 4
P.G.F2 9 6 0 5000 A°
P.G.G2 9 6 0 5.000 A
P.G.G3 9 6 0 5.000 A
P.G.F3 9 6 0 5.000 A
P.G.F1 9 6 0 5000 A0
P.G.G1 9 3 0 4.000 A°
P.inflatum 6 6 0 4000 A°
P.ostracodes 6 6 0 4000 A
P.ultimum 6 6 0 4000 A°
Control 0 0 0 00008
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Table 5. Mean intensity of dead root tissue resulting from the treatment of Pythium

isolates on corn, sugar beet and wheat. WA culture medium not inoculated with Pytium
isolates was used as a control.

Pythium spp. Average severity of root tissue necrosis in plants

Triticum sp. Zeamays Beta vulgaris Total plants

P.aphanidematum? 0 17 26 14,3334
P.aphanidematum 4 0 17 26 14,3334
P.aphanidematum 5 0 17 26 14,3334
P.aphanidematum 6 0 17 26 14,3334
P.aphanidematum 9 0 17 26 14,3334
P.aphanidematum 8 0 17 26 14,3334
P.aphanidematum 3 0 17 24 13.667 A
P.aphanidematum 2 0 17 24 13.667 A
P.aphanidematum 1 0 17 26 13.667 A
P.ultimum 0 5 25 10.000 A°
P.ostracodes 0 6 23 9.667 AP
P.diclinum 0 8 20 9.337 4
P.inflatum 0 3 23 8.667 AP
P.deliense 0 12 12 8.000 AP
P.G.G2 0 6 12 6.000 A
P.G.G3 0 6 12 6.000 A
P.G.F1 0 6 12 6.000 A
P.G.F2 0 6 12 6.000 A°
P.G.F3 0 6 12 6.000 A°
P.G.G1 0 6 12 6.000 A°
Shahed 0 5 0 0.000°
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Table 6. Average intensity of crown tissue death by Pythium isolates inoula mixed with
millet seeds in sugar beet, corn and wheat plants.

Average percentage of crown tissue necrosis severity in plants

Pythium spp.
Triticum sp. Zea mays Beta vulgaris Total plants

P. aphanidematum?2 25 20 0 152
P. aphanidematum? 21.25 20 0 13.750 A
P. aphanidematum5 21.25 20 0 13.750 A
P. aphanidematum8 21.25 20. 0 13.750 A
P. aphanidematum6é 27.5 13.75 0 13.750 A0
P. aphanidematum3 25 13.75 0 12.917 A
P. aphanidematuml 25 13.75 0 12.917 A
P. aphanidematum4 25 13.75 0 12.917
P. aphanidematum9 21.25 13.75 0 11.667 A0

P.diclinum 18.75 11.25 0 10 Abe

P.ostracodes 15 3.75 0 6.250 A
P.ultimum 10 75 0 5.833 Ak
P.inflatum 75 75 0 5.000 A
P.deliense 7.5 7.5 0 5.000 Avc
P.G.G2 7.5 3.75 0 3.750 Be
P.G.G3 7.5 3.75 0 3.750 Be
P.G.F1 7.5 3.75 0 3.750 Be
P.G.F2 7.5 3.75 0 3.750 Be
P.G.F3 7.5 3.75 0 3.750 Be
P.G.G1 7.5 3.75 0 3.750 Be

Control 0 0 0 0°
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Table 7- Average severity of root tissue death by Pythium isolates inocula mixed with
millet in sugar beet, corn and wheat plants.

Average severity of root tissue necrosis in plants

Pythium spp.
Triticum sp. Zea mays Beta vulgaris Total plants
P. aphanidematum9 25 18.75 38.75 27.500 A
P. aphanidematum8 25 18.75 38.75 27.500 A
P. aphanidematum6 25 18.75 38.75 27.500 A
P. aphanidematum? 25 18.75 38.75 26.667 A
P .aphanidematum5 18.75 18.75 38.75 25.417 A
P .aphanidematum 4 18.75 18.75 38.75 25.417 A
P .aphanidematum 3 18.75 18.75 35 24.167 Abe
P .aphanidematum 1 18.75 18.75 35 24.167 Abde
P .aphanidematum 2 18.75 18.75 35 23.333 Abe
P. ostracodes 15 11.25 15 13.750 Bee
P. deliense 75 75 22.5 12.500 Cde
P. diclinum 75 10 15 10.833 ¢
P. inflatum 7.5 7.5 15 10.000 Pe
P. ultimum 3.75 11.25 15 6.250 P¢
P.G.G2 75 0 11.25 6.250 ¢
P.G.F3 75 0 11.25 5.000 P¢
P.G.G3 7.5 0 7.5 5.000 P¢
P.G.F2 7.5 0 7.5 5.000 P¢
P.G.F1 7.5 0 7.5 5.000 P¢
P.G.G1 7.5 0 7.5 5.000 P¢
Control 0 0 0 0/0000 ©
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