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The species Macrophomina phaseolina is the principle pathogen species of
oilseed plants in Northern Iran. The result of infection is charcoal root or collar rot.
Twenty-seven isolates of M. phaseolina were collected from plant tissues of soybe-
an (Glycine max L.), sunflower (Helianthus annuus L.) and sesame (Sesamum
indicum L.) growing in different areas of Northern Iran during 2008. The chlorate
sensitivity of each isolate was determined after subculturing on minimal medium
containing 120 mM potassium chlorate. In general, sesame isolates were chlorate-
resistant, whereas soybean and sunflower isolates were chlorate sensitive. The pa-
thogenicity was tested at the seedling stage on three plant species. None of the iso-
lates were pathogenic on maize and all three were pathogenic on soybean and sun-
flower. The optimum temperature for growth was 35° for all North Iranian isolates.

Pathogenicity - Chlorate phenotype - Temperature responses — Macrophomina
phaseolina - charcoal rot

Macrophomina phaseolina-i" wshiughtt thindwtt hwpnighsp, pnyutiph Jupk-
ynp wuwpngkt k hwnljuwybu hpruhuughtt Pputnd  pmqunne poyubpp
hwdwp: Unyyugh (Glycine max L.), wplwdwunh (Helianthus annuus L.) b pugniph
(Se-samum indicum L.) himujwspubphg puwiynp hqnjjuuntbpp hujupyws tu
hjmuhuwyghtt Pputh mwppbp opewtittinhg 2008 p.-h pupwgpnid: 8nipwpwt-
sinip hqnpuwnp pinpunughtt qquynibnipgniup npnpdws £ 120 mM juhnwh
pinpuwn wupnibwlnn dhthduy vhowyuyph ypw hunlnijjughwihg htwn:

Unynpwpwp pugniphg unnwgjws hgnpuunbkpp phdwgyni Eu pinpuwn-
ubph uuwundwdp, dhtgnkn unjujhg b wplwswnlhg uinwugdws hgnpunibpp
qquyntl i: Mwpngbunipju unnignudp wig k jugyt) tptp mbuwlh pny-ubph
Ypw’ muyhubph thoynud: bqnjjuniitinhg ns dkhp yupngk sk Eghuyunw-gnpkh
hwdwnp b poinpp wupngkb ki unjuyh b wplwswnyh hwdwp: 35° -p oyunhdwy £
ponp niuntdbwuppywsd hgnpuunbph wéh hwdwp:

Nuppnglinijeint il — pynpunnuyghll pEiinnpy — obplwumpluih bjundwdp
pluljghu - Macrophomina phaseolina - wShiuypll thinnif

Macrophomina phaseolina — Bo30yMTENb YTOJBHON THIIIH SBISCTCS BaXKHBIM
[IaTOrCHOM pPAacTeHHH, OCOOCHHO HA MACIMYHOCEMSHHBIX B CeBepHOM Hpake.
PacTeHus-xo3seBa coOpaHbl U3 pa3IMYHBIX oOyacTeil ceBepHOro MpaHa B TeueHHe
2008 roaa. beuto Beimeneno 27 m3omnstoB M. phaseolina ¢ Tkaneit cou (Gly-cine max
L.), nonconueunuka (Helianthus annuus L.) u kymwxyTa (Sesamum indicum L.).
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XrnoparHasi 4yBCTBUTEIBHOCTh Ka)KAOTO H30JITa ONpEAeNeHa MocIe WHOKYIHU-
pOBaHUsI Ha MUHUMAIIBHOW cpexe, conepxkamed 120 mM xuopara xanus. OObIMHO
M30JTBl C KyH)XKyTa YCTOMUMBBI K XJIOpaTaM, TOrZJa KaK M30JATBI C COM U HOJ-
COJIHEYHMKA TyBCTBHTENBHBI K XJlopaTaMm. IIpoBepka MaTOreHHOCTH NpOBEJEHA Ha
CTaJUM CaKEHIIEB Ha TpeX Bujaax pacrteHud. Hu oquH u3 M3014TOB He OKazaics
NaTOreHHBIM JUI1 KyKypy3bl, HO BCE OKA3aJIUCh NATOI€HHBIMU I COU U IOACOJIHEY-
HUKa. [[71s1 pocTa BceX M3y4eHHBIX H30JITOB ONTUMAIBHON TeMIepaTypoi asisercs 35°.

Tamozennocmy — X10pamublil peHOmun — peaxkyus Ha MeMnePanypy -
Macrophomina phaseolina — yeonvras enunv

Macrophomina phaseolina (Tassi) Goid. is pathogen of a wide number of
cultivated and wild species in warm, temperate and tropical regions of the world
[5]. The fungus is a soil born pathogen, infecting about 500 plant species in more
than 100 families throughout the world [7]. M. phaseolina is classified as a
Deuteromycetes which shows two asexual sub-phases: one a mycelial phase and
the other - a pycnidial phase [11]. The charcoal root rot (CRR) is an economi-
cally important disease of many crop Elants in Asia, Africa, North and South
America and some parts of Europe. The fungus is most widely distributed on
soybean, sorghum, bean, cotton, corn. During 1994 the soybean yield loss due to
charcoal rot in Argentina, Brazil, Canada, India, Paraguay and United States was
1.23 million metric tons [12, 13]. Despite having a wide host range, Macro-
phomina is a monotypic genus, although only one species is recognized within
the genus. Great variability in morphology has been observed among isolates
from different hosts [8, 9]. Many researchers have also found great variability in

athogenicity and in morphological characteristic among isolates from the same

ost [2]. The great variability of the fungus reflects its heterokaryotic character.
The studies on nuclei of M. phaseolina affirmed that during hyphal fusion
heterokaryosis could occur after mitotic segregation and recombination. This
may explain the occurrence of cultural types or physiological races reported.
Efforts to divide M. phaseolina into sub-species were unsuccessful mainly due to
the extreme intra-specific variations in morphology and pathogenicity [3]. A
recent study suggested the use of chlorate phenotypes (colony morphologies on
media supplemented with 120 mM potassium chlorate) as a marker for
identifying host-specific isolates of M. phaseolina [1, 10].

The present paper focuses on the assessment of chlorate sensitivity,
temperature responses, and pathogenicity of Iranian isolates of M. phaseolina
causing charcoal rot in soybean, sunflower and sesame.

Materials and methods. Isolation of the fungus. The samples were collected
from the stems and roots of soybean, sunflower and sesame plants infected with of
M. phaseolina infection from Mazandaran Province in Northern Iran during vegetation
season of 2008. Each root or stem was thoroughly washed and dried at room tem-
perature. Infected tissues were sterilized in 0.8% NaOCI for 1 min and washed in sterile
water for 2 min. The tissues were placed on potato dextrose agar (PDA). The Petri dishes
were incubated at 28+1° in the darkness for 4 days. Pure cultures were developed by
single microsclerotium culture and maintained on PDA at 28+1°. Twenty seven isolates
were obtained.

Chlorate sensitivity test. The chlorate phenotype of M. phaseolina isolates was as-
sessed on chlorate containing minimal medium described by Pearson et al. [8]. A 5 mm
culture disc from 5-day old culture growing on PDA was placed in the center of 9 cm
Petri dish containing minimal medium supplemented with 120 mM of potassium
chlorate. One set of cultures was grown on minimal medium without potassium chlorate
as control. The cultures were incubated at 30+1° for 6 days in the dark. Each isolate was
replicated twice. The growth of each isolate was recorded for phenotype of colony.

Pathogenicity study. The pathogenicity of 27 isolates from the different areas was
tested on three plant species: soybean (Glycine max L.) sunflower (Helianthus annuus L.)
and maize (Zea mays L.), at the seedling stage. Seeds of commercial varieties were
sterilized with 2% sodium hypochlorite for 4 min and rinsed twice in sterile tap water.
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Seeds were placed on 6-day old colonies of each Macrophomina isolates, and
were grown on PDA in 9 cm plates at 30° in the dark. Each treatment includes six seeds
that arranged in two plates, it was replicated three times in a completely randomized
block design. Plates were incubated at 28+1° in the dark, and 2 ml of sterile water was
added to each plate to promote seed germination. Pathogenicity was recorded 6 days after
seed inoculation using the severity assessment. The disease index was calculated by
multiplying the number of seeds by the degree of disease severity [6].

Temperature responses. Growth rate (GR) of 27 isolates was recorded at 30°, 35°
and 40°. Culture disks with 5 mm diameter cut from the edge of a 4-day old PDA culture
of each isolates, grown at 28°, were transferred to the center of 9 cm Petri dishes with
10 ml of PDA and incubated in the dark at the three different temperatures. Each
treatment was replicated three times in a completely randomize design [4]. The minor
and major radii of the colonies were measured after 48 hrs.

Results and Discussion. Mycelial growth of M. phaseolina on chlorate
medium was classified into three categories. Table 1 shows the growth response
of M. phaseolina isolated from soybean, sesame and sunflower in Petri dishes on
a defined medium containing 120 mM potassium chlorate. The rating scale used
was to compare with growth on medium lacking chlorate. Three various growth
patterns (feathery spreading growth, restricted growth and dense growth) were
observed when the isolates were grown on the minimal medium containing
120 mM potassium chlorate: feathery and restricted of soybean and sunflower
isolates, feathery and dense growth of sesame isolates (Table 1).

Table 1. Chlorate phenotypes of Macrophomina phaseolina isolates, obtained from
different hosts.

Isolates code Source Collection site Reaction to chlorate Phenotype
Se. 1 Sesame Behshar Resistant Dense
Se. 2 Sesame Galoga Sensitive Feathery
Se. 3 Sesame Neka Resistant Dense
Se. 4 Sesame Sari Sensitive Feathery
Se. 5 Sesame Neka Sensitive Feathery
Se. 6 Sesame Sari Sensitive Feathery
So. 1 Soybean Behshar Sensitive Feathery
So.2 Soybean Behshar Sensitive Feathery
So.3 Soybean Behshar Sensitive Feathery
So. 4 Soybean Galoga Sensitive Feathery
So.5 Soybean Galoga Sensitive Feathery
So. 6 Soybean Galoga Sensitive Feathery
So.7 Soybean Galoga Sensitive Restricted
So. 8 Soybean Ghamemshar Sensitive Feathery
So.9 Soybean Ghamemshar Sensitive Feathery
So. 10 Soybean Ghamemshar Sensitive Feathery
So. 11 Soybean Goybar Sensitive Feathery
So. 12 Soybean Goybar Sensitive Feathery
So. 13 Soybean Goybar Sensitive Feathery
So. 14 Soybean Neka Sensitive Feathery
So. 15 Soybean Neka Sensitive Feathery
So. 16 Soybean Sari Sensitive Feathery
So. 17 Soybean Sari Sensitive Feathery
So. 18 Soybean Sari Sensitive Feathery
So. 19 Soybean Sari Sensitive Feathery
So. 20 Soybean Sari Sensitive Feathery
Su. 1 Sunflower Neka Sensitive Feathery

The restricted and feathery isolates were sensitive to chlorate, whereas
dense isolates were resistant to chlorate. The host had significant effects on
chlorate phenotype of M. phaseolina isolates. Among soybean isolates, feathery
isolates were much more abundant than either restricted or dense isolates
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whereas dense isolates predominated in sesame roots. Sclerotia production on
chlorate medium by the sensitive isolates was very low when compared to
resistant ones. Generally, isolates from sesame grew more rapidly on the medium
containing chlorate than isolates from soybean or sunflower. All isolates had
dense growth when they were grown on the minimal medium without chlorate
and could not be differentiated.

In our investigation all soybean and sunflower isolates were not pathogenic
on maize. Sunflower and soybean isolates were pathogenic on the both of them.
The pathogenicity of isolates on soybean and sunflower shows that
M. phaseolina from soybean and sunflower may be a potential pathogen on other
crops in Northern Iran, especially under water stressed conditions. The patho-
genicity test showed that soybean and sunflower plants are susceptible while
maize plant is resistant to Macrophomina (Table 2).

Table 2. Pathogenicity of 24 isolates M. phaseolina on three plant species

Species Name of Cultivars Average

Glycine max Willyams 28.56 A

Helianthus annuus Shafagh 22.48 B
Zea mays 307 0C

Moreover, repeatedly cultivation of susceptible plants such as soybean,
sunflower and sesame are increased the density of sclerotium in the soil.
Cultivation of resistant species such as maize and other cereals in crop rotation in
northern Iran, enable to reduce soil infection and incidence of diseases. A
temperature of 35° was optimal for all Mazandaranian isolates and no isolates
growth at 40°,
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