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Cryptococcus magnus as the causative agent of stem and branch canker

of stonefruit treesin some central provincesof Iran

M. DEHGHAN-NIRI'X, H. RAHIMIAN® and V. BABAEIZAD®

1- M.Sc.,2-Professor; 3-Associate Professor, Department of Plant Protection, Sari University of Agricultural Sciences and Natural Resources
Abstract

Canker is one of the most damaging diseases of stone fruit trees which incite depressed brown to black lesions, often accompanied by
exudation of gum, on twigs, branches and trunk of affected trees. The most common causal agents of bacterial canker in the world aswell as
in Iran are Pseudomonas syringae pv. syringae and Xanthomonas arboricola pv. pruni. To determine the predominant causative
microorganism in some major fruit growing areas of the central provinces of Iran, samples were taken from the canker-affected stone fruit
trees in these regions and macerates of the affected bark tissues were cultured on sucrose nutrient agar (NAS). The predominant colonies
appearing on NAS were whitish and yeast-like in appearance. Pathogenicity of representative isolates on peach (Prunus persica) seedlings
was confirmed. Microscopic, phenotypic and genotypic characteristics of pure cultures of the isolates were determined. DNAs of
representative isolates were extracted and the rDNA ITS regions were amplified and sequenced. The sequences were compared with those
deposited in GenBank. Partial sequences of the 26S rRNA, RPB1 and RPB2 genes were determined and compared with those existing in
GenBank. Budding globose cells were predominant in cell suspensions studied under the microscope. The isolates showed the highest
identity with Cryptococcus magnus based on the sequences of the ITS regions. The identity of the isolates as C. magnus was further verified
by comparison of the nucleotide sequences of their 26S, RPB1 and RPB2 genes with the homologous regions in Cryptococcus species. It is
concluded that canker of stone fruit trees in the central provinces of Iran is predominantly caused by the yeast species C. magnus.
Key words: Canker, homologous, ITS, sequence.
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Table 1. Name of theisolates recovered from stem cankers of stone fruit trees, host species and the
geographical distribution in some central provinces of Iran

lag o ol LSRR PO Olisee
Name of isolates Location Host
M1, M2, M3(P27) Olgial Ol BUNIPRE I
Isfahan Plum, prune and sour cherry
M4, M5, M6 o ol
Qom
M7, M8, M9, M10, M11 leiol Ol ¢l
Isfahan Almond
M12, M13 ol 5 Jbee Hle Ol
Chaharmahal & Bakhtiari
M14, M15 55 Ol
Yazd
5 Ol 133
M16, M17, M18, M19, M20 ~ ol )5 200
Qom Apricot
M21, M22, M23, M24, M25, M26 Olgiol Ol u»)LS
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M27, M28 o3 ol
Qom
M29,M30,M31,M32,M33 Olgial Ol Jeks 5 sl
Isfahan Peach and Nectarine

ol 5 dee Sl Ol
Chaharmahal & Bakhtiari

(’5 ol

Qom

M34, M35, M36, M37

M38, M39(P2) , M40, M41, M42
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Bum ezl
500 ¥ 5 an (NAS) 558 s sl e ST s (555 055 Fig. 1. Cryptococcus magnus ICMP 20085, yeast cells, were
Fig. 2. Cryptococcus magnus |CMP 20085. The colonies grown observed on microscopic examination of the colonies grown on NAS.

onnutrient agar sucrose (NAS) after 3 days Bar=6 um.
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Fig. 3. Canker symptoms observed 10 days after inoculation of
asuspension of isolate P2 on peach shoot
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Table 2. Results of pathogenicity tests of isolates obtained from

cankers on stone fruit treesin some central provinces of Iran
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Fig. 4. Phylogenetic tree based on the sequences of ITS region. The tree was constructed by the neighbor-joining method and Maximum

Composite Likelihood model. The numeras represent the confidence level (bootstrap) from 1000 resamplings. The bar indicates number of

nucleotide changes per sits. Candida albicans was used as an outgroup.
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Table 3. Phenotypic chracacteristics of yeast-like isolates obtained from cankers on stone fruit trees in some central provinces of Iran
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+ L(-) Arabinose sl l JI - Casein hydrolysis 535 505,08
+ (D)Xylose ;skl; s + Potato rot e jeww 04l
- Inuling,J 5! + Tween 80 hydrolysisA+ .5 5 505,
+ Fructose; 45 5 ,5 + Tween 60 hydrolysis?+ -5 55 55,08
+ SUCrose 3 5 S s + Tween 40 hydrolysist+ -5 5 505 s
+ Rhamnose ; sl + Tween 20 hydrolysist+ -5 5 55,4
- Meso-erythritol J 5.5 5 = 5l 550 + Nitrate reductioncol 25 LI

+ Myo0-inositol J s 5 5! see + Ureasejls, 5|

+/- Adonitol J g5 551 - Tyrosinase ;s b
+ Sorbitol J sz 5 g - Arginine dihydrolase; ;Y 5 ,auas 55,1
+ L-Alanine YT JI + Sdlicing el
_ L-Ornithine 3,51 JI + Ethanol J 5!
- D-Galacturonate U, 5SS (63 + Dulcitol  J gzed 52

- DL-Metionin -5 sz JI (g2 - Melibiose ;. L




Olpl 655 0 Okl 51 (B 53 Hlsaias o g Sl 55 Sl Jole Ol e 4 Cryptococcus Mmagnus jeses (oluled 101,Kes 5 6 5 laas YEA

Ol 555 0 glaoleal 51 galaas 3 SOLE 4y 03 T lsatas o gme Ol s 51 edal s 4 (glaalis o 5 Do g =Y J gd anlsl

Table 3 Continued. Phenotypic chracacteristics of yeast-like isolates obtained from cankers on stone fruit trees in some central provinces of Iran
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+

L-serine - o JI
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95 NG_042353 Cryptococcus adeliensis CBS 8351
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. 100 T KFB91470 P2
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51 L AF137600 Cryptococcus gastricus CBS 2288
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DQ384929 Cryptococcus anemochorus CBS 10258
LK023772 Cryptococcus laurentii CBS 139
93 LK023771 Cryptococcus aureus CBS 318
a4 40 AF075525 Cryptococcus cellulolyticus CBS 8294
AF075481 Cryptococcus podzolicus CBS 6819
51 AF0T5497 Cryptococcus flavus CBS 331

29: AF189835 Cryptococcus skinneri CBS 5029
DQ000317 Cryptococcus heimaeyensis CBS 8933

AF189844 Cryptococcus huempii CBS 8186
AY497682 Candida albicans CBS 562
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Fig. 5. Phylogenetic tree based on the partial sequences of 26S rDNA. The tree was constructed by the neighbor-joining method and Maximum

Composite Likelihood model. The numerals represent the confidence level (bootstrap) from 1000 replicate samplings. The bar indicates number of

nucleotide changes per sits. Candida albicans was used as an outgroup.
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