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Effect of temperature on disease severity of Maize dwarf mosaic and
Bermuda grass southern mosaic viruses
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E. Ebrahimi’
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Abstract

Bermudagrass southern mosaic virus (BgSMV) and Maize dwarf mosaic virus (MDMYV) are closely related
potyviruses varying in geographical distribution and the existence of an additional 90- nucleotide stretch in
the 5 'region of coat protein gene. In the present study, the effect of temperature on disease severity of both
viruses was assessed. A factorial experiment was conducted laid out in a completely randomized design with
two factors, temperature at three levels (25, 30 and 35°C) and inoculation at three levels (MDMYV, BgSMV
and buffer) each in six replications. Eleusine compressa, a common host of both viruses, was inoculated
mechanically and disease severity, length of incubation period, plant height, and plant weight were
measured 30 days postinoculation. Disease severity of MDMV was not significantly affected by
temperature change but that of BgSMV increased with increasing temperature. Incubation period of MDMV
inoculated plants decreased with increasing temperature. Bioinformatics analysis showed presence of a
coiled-coil region in CP of both viruses. This region was longer in BgSMV extending into extra amino acids
in amino terminal region. Extra amino acid stretch may contribute to the adaptation of this virus to higher
temperatures.
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Table 1. Primers of MDMV and BgSMV used in RT-PCR in this study ( Zakeri et al. 2012)
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Table2.Analysis of Variance for measured traits

ol ‘5,_5/ aj‘.\l‘ Sl g“".l-ljb ‘\gja-ﬁ —\‘dj..\.'.’

Source of variation

Degree of freedom

Mean squares

Area under the curve of disease
Progress (AUDPS)

Plant height

Plant weight

Virus 1 638.75%*
Temperature 2 370.70%*
Virus X Temperature 3 140.73**
Error 30 12.64
Coefficient of variations 21.7
Virus 2 20.6*
Temperature 2 13.9%**
Virus X Temperature 4 7.3%*
Error 45 1.81
Coefficient of variations 4.10
Virus 2 0.6567**
Temperature 2 0.3058**
Virus X Temperature 4 0.1324%*
Error 45 0.0521
Coefficient of variations 13.58

M)}O}M)}j\Jm}‘cb.ﬂ)béj\b&xn%'}@*}**

** * significant at 1% and 5% probability level, respectively
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Fig 1. Average area under the disease progress curve
(AUDPC) of plants after inoculation with MDMYV
and BgSMV at three temperatures. Treatments

marked with the same letters are not significantly
different at one percent significant level.
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Fig 4. Average height of plants inoculated with
BgSMV, MDMV and buffer at different
temperatures at 30 days post inoculation. Treatments
marked with the same letters are not significantly
different at one percent level.
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Fig 5. Average weight of plants inoculated with
BgSMV, MDMV and buffer at different
temperatures at 30 days post inoculation. Treatments
marked with the same letters are not significantly
different at one percent level.
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Fig 6. Location of coiled-coil region in the amino acid sequence of MDMYV and BgSMYV coat proteins.

5558 53 Jeg— 5 (2004, Mason and Arndt 2004
Rose and ) 3051 (sobew 52 OLsses dsbws s s
53 b ol sy s Ules S 3,155 1, (Meier 2004
wles Al55 e BgSMV s MDMV iy oS5
Al adly e Les as Ceglie o 3l s s
5 Sl (A5 1S 5 v aakss 2ils bl 4 BgSMV
aslie s coiled coil o555, 4l s 54 50 Ol
S5 Ol (s S 5bLos L "1 alb MDMV L
31 .(Rahpeyma Sarvestani 2012) ¢l acils (g i
31 b sl SdE s e O3l Yz 5 ol
s, Shas sl L YU ¢las 53 MDMV | BgSMV
Sl 23 0 w9 95 ol 5 coil coiled 4L
oLS 3 s s e G bed Gl R cnl o
Shosliad U sl 31 dn ol 35, 0k 53 Ol
DL 15 0sa5T s w23 8 13 aallae 3550 151 055
YO Y+ YO slales s MDMV ; BgSMV -y oS 53

L RGN PN WA ERE CEP I R 2L PR P W e
=hissben wds bl 5l ks Jals L MDMV &
Sl 51 Se e b rasn ol AS el 0L ok
S 5 S St s s Sl 5il g
Coand 3 4 5l 0L s e Jlg o3s slaalels
JLss «>U MDMV ; BgSMV i, 555, ol
= zmole 4 p e b Glos 4 Jood 5 05 0Ly 2
Gromihaa and Parry 2004, Mason and Arndt ) e 2=y
o=l s 5)ls 5525 (2004, Rose And Meier 2004
534S a5 al gl T 651l 4 BgSMV s 4l
Sl ALy 5415 5 5> s MDMV
el W b Sl 8 b &S coiled coil a>U
S slas See 30 5 68l Sl ok
Rose and ) LS o Wl 1y age & O ;)L“Q.W;J.;:v\;;u
oo aU pl gl calies Olallas 55 ((Meier 2004

Gromihaa and Parry ) Les 4 s slis sl 5 (g0ldS

YA



FEFYA TA0 Jlu / ¥ ojles / OF W / aLS slacs,lo

b‘)L—M' ob}_ﬂﬁr;‘))_w‘jg:{)b J-:‘js‘-jé Sl u”ﬁ""
b a4 10 (Zare et al. 2005, Masumi et al. 2011)
)\ U= Uf-‘ Lﬁ"bﬂ" Ll L;};SC,.:JJWASM)&
3l om glabes & Ol 034 el Mra o b S
5o Al SblE clis O Jalaze e s G b
Jds 4 e glas Il L 5 5508 e Gble s
)bw}ﬂjw‘w‘&a‘ﬁbkw)bwd)&uﬁ

LS g (ol Coeal ol

plo 550 03 s cbale Ll sl Sl e )
ol 3Y 3550l 53 (B 3 gy (615 e IS
o il gl o cble ol e e SIS
t@l) Jub 5,4 real- time PCR il s sla s,
-0bes s ebile Sl a8 s g 3l 5 05
s o YL 5 00,8 1,5 aallas 5 pe il s
Olsee sou bed ey by e 3o i 53 i ol
o rs s b Al
BgSMV 45 ol osls 0l a8 ilesl lalas

Bl 3 01 s 0L 51 S oS 55, o sdle

@L:.a

Campbell, C. L. and Madden, 1. V. 1990. Introduction to Plant Disease Epidemiology. John Wiley and Sons Inc.,
New York, USA. 532 pp.

Converse, R. H. and Martin, R. R. 1990. ELISA methods for plant viruses. Pp. 179-196, In: Serological Methods
for Detection and Identification of Viral and Bacterial Plant pathogens, A Laboratory Manual. (Hampton R.
0., Ball, E. M., DeBoer, S. H., eds. ). APS Press, USA.

Farahbakhsh, F., Masumi, M., Afsharifar, A., Izadpanah, K. and Rahpeyma-Sarvestani, N. 2013. Phylogenetic
analysis of Bermuda grass southern mosaic virus isolates in Iran. Iranian Journal of Plant Pathology 49: 61-75.

Ford, R. E. and Tosic, M. 1972. New hosts of maize dwarf mosaic virus and sugarcane mosaic virus and a
comparative host range study of viruses infecting corn. Journal of Phytopathology 75: 315-348.

Ford, R. E., Tosic, M. and Shukla, D. D. 1989. Maize dwarf mosaic virus. AAB Descriptions of Plant Viruses
341:1-4.

Ghasemi, S. and Izadpanah, K.1998. Study of potyvirus causing mosaic in Eleusine compressa in Bushehr
Province. Proc. 13th Iran. Plant. Protec. Cong. Vol. II. P. 311.

Gromihaa, M. M. and Parry, A. D., 2004. Characteristic features of amino acid residues in coiled-coil protein
structures. Biophysical Chemistry 111: 95— 103.

Mason, J. M. and Arndt, K. M. 2004. Coiled-coil domains: stability, specificity, and biological implications.
ChemBioChem 5:170 -176.

Masumi, M. and Izadpanah, K. 1998. Bermudagrass mosaic in Iran. Proc. 13th Iran. Plant Protec. Cong. Vol. Il.
P.314.

Masumi, M. and Izadpanah, K. 2000. Transmission, purification and serology of Bermudagrass mosaic virus.
Proc. 14th Iran. Plant. Protec. Cong., Isfahan Univ. Technol. Vol. II. P. 183.

Masumi, M. and Izadpanah, K. 2002a. Nucleotide sequence of a part of CP region of “Jiroft” Bermudagrass virus.
Proc. 15th Iran. Plant. Protec. Cong. Razi Univ. Kermanshah, Iran. P:31-32.

Masumi, M. and Izadpanah, K. 2002b. Serological characteristics of potyviruses infecting Bermuda grass in Iran.
Proc. 15th Iran. Plant. Protec. Cong. Razi Univ. Kermanshah, Iran. P: 192.

Masumi, M. and Izadpanah, K. 2002c. Host range differentiation of the virus isolates causing mosaic in Bermuda
grass. Proc 15th Iran. Plant Protec. Cong. Razi Univ. Kermanshah, Iran. Pp: 192-193.

Masumi, M., Zare, A., and Izadpanah, K. 2004. Analysis of 5' region of coat protein gene confirms presence of
Maize dwarf mosaic virus (MDMYV) in widely separated locations in Iran. Proceeding of 2nd Iranian Congress

ra



«S.;‘)}A ‘5"";}‘3:1}3' Jf\vu ‘5)&.3.3 Q.Liﬁl.u};b" Zb‘)&mﬂ}j\éw

on Virology 13-15 Feb.2004.Tehran.Pp:369-370.

Masumi, M., Zare, A. and Izadpanah, K. 2011. Biological, serological and molecular comparisons of potyviruses
infecting poaceous plants in Iran. Iranian Journal of Plant Pathology 47:11-14 (In Farsi with English
summary).

Moini, A. A. and Izadpanah, K. 2001. Identification and purification of a MDMV-like potyvirus of maize in
Mazandaran. Iranian Journal of Plant Pathology 37: 147-159 (In Farsi with English summary).

Rahpeyma Sarvestani, N. 2012. Functional genomics of maize dwarf mosaic virus, bermudagrass sourthern
mosaic virus, wheat streak mosaic virus and their interaction with plant genome. MSc thesis, Dept. of
Agronomy and Plant Breeding, Shiraz University, Iran.

Rose, A. and Meier, 1. 2004. ScaVolds, levers, rods and springs: diverse cellular functions of long coiled-coil
proteins. Cellular and Molecular Life Sciences 61, 1996-2009.

SAS. 1999. SAS Software, Version 8 of the SAS System for windows. 1999. Cary, NC: SAS Institute Inc.

Toler, R. W. 1985. Maize dwarf mosaic, the most important virus disease of sorghum. Plant Disease 69: 1011-
1015.

Zakeri, A., Masumi, M., Nejad, S. N., Ghahramani, T. and Izadpanah, K. 2012. Cross protection between Maize
dwarf mosaic virus and Bermuda grass southern mosaic virus. Iranian Journal of Plant Pathology 48: 51-60 (In
Farsi with English summary).

Zare, A., Masumi, M. and Izadpanah. K. 2005. Bermuda grass southern mosaic virus: A distinct potyvirus
infecting several gramineous species in Iran. Parasitica 61: 105-110.

¥t



