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Abstract

Turf grass is the most important grown plant in urban green space, which functions such
as temperature adjustment, increase in relative humidity, air softness and dust absorption.
Fungal and fungal-like diseases are the most common lawn diseases in Iran, affecting this
plant at all stages of growth, causing its decline. Pythium, Fusarium, Microdochium,
Rhizoctonia, Bipolaris, Pyricularia and Colletotrichum species are known as damping-
off, root and crown rot, leaf spot and anthracnose pathogens of lawns in Iran. The
symptoms of these diseases, the morphological characteristics of pathogens and the
methods for their management are described.
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Figure 1. Symptoms of yellowing and dying in turf grass.

T,

9.69y) LsLaMJLi‘.} A ‘N

«Kim and Park 1997) ')l 4 o5 .(Nelson and Craft 1991) wloals )13 Lolium adels 4
P. catenulatum V.D. P. arrhenomanes Drechler [Pythium aphanidermatum slaaisS
P. oligandrum DrechlerP. myriotylum Drechler P. graminicola . Matthews
[P. torulosum Coker and P. Patt. .P. rostratum E.J. Butler [P. periplocum Drechler
Jelse lsxe a0 1) P vanterpoolii V. Kouyeas and H. Kouyeas 4 P. ultimum var. ultimum
Kentucky bluegrass (Poa .creeping bentgrass (Agrotis palustis) sl ez o0 S Si>gu
o4, Zoysia grasses (Zoysiaja ponica Steud. and Z. matrella (L.) Merr.) 4 pratensis)
[PtorulosumP.vexans V. Kouyeas and H. Kouyeas P. aphanidematum slaaisS .05o,5

& P. vanterpooli 4 P. deliense Meurs (P. ultimum var. sporangiiferum <oligandrum.P

oo plulid 5 silulaz 5l e lad ez 5l ABgb g ads, Sowwe Jlse lgie

121


file:///C:/Users/mn/AppData/samie/AppData/Roaming/Microsoft/Word/Nelson%20and%20Craft%201991

S5l 5 sro Onl ® ez e s Lo
Plant Pathology Science Vol.9(2), 2020

Mirabolfathy and Ershad ) oLl 5 >allsl . .(Barzegar Marvasti and Banihashemi 2011)
s P. deliense 5 )05 ooz 3l 1, P.oligandrum 4 P. aphanidematum slaaiss (2002
Llo3,S 5,155 6y yw sy 51 1, P myriotylum

(S3heS 4 (g5 00 4 05 0 dog (AliZe sla b, PYthIUM slaaisS sles Lo 2o o sl
clin (Fhb g gl ye 0,5 (slae,ge 50 5SSl b g LS atle canlio 1SE B L ez 53
b Cusb) gexd 3l s xSslr Sln (e 2lse Glaplil 4 (B 5 ; pslaie 4 e sLaS
3 Gt ol 5 ozl alex 51 (5,500 slagig, b 305 ez SuBlS 3l am 08 o)Ll Jome S 50
(S 3 om B ez b 5l ez Ll S (5)9Tmex g, T Slel 3 (ko g 0>
sk e 9 05 Gl o GSiex Sl Gl ez jo wlis GlassS v Sl e 0,8 5l Gl
2395k yudai sblas sla 1Sz B sleslawl g woas cidS slo yiws o3lasl 5l oo sokel 5l ol
(Kafi and Kavyani 2002) sse Co e ) 5 lew (nl olsi oo ol 5 JuuS Yl

Fusarium e lawgs ool szl slacs,lows -
g3l (S5 Sl Bl g k) (Fasgy Jol FUSAMIUM (sloaisS j1 36 slas bows gl
{(Leslie and Summerell 2006, Davari et al. 2013) wil o S 5 s low 5 dlws S gu
s Fusarium semitectum Berk. and Ravenel . (Bentley et al. 2006) .|,LSan 5 Jzis
sl 48 wo,sS Slwlk i g g3l—wla> Lolium moltiflorum ;I 1, F. graminearum
Sdws Lol Julse olaie 4 F. graminearum 4 F. culmorum (F. equiseti .F. avenaceum
Mirabolfathy and Ershad ) wloas 5,155 olel 5l 6,5 sle 10 059 4 ez oyl giul g 4
Fusarium solani (Mart.) Sacc F. equiseti F. culmorum slea S yoizoa (2002
[F. semitectum . crookwellens L.W. Burgess, P.E. Nelson and Toussoun

Fusarium 4 F. polyphialidicum Marasas, P.E. Nelson, Toussoun and P.S. van Wyk
shyls F.semitectum (il oo 5l aS oomilas 5l i e laé o> 5l sambucinum Fuckel
SLlS sanis 9> (Barzegar Marvasti and Banihashemi 2011) sgs ol5es bow & ,08 oy iios
g 4o, 3l Fusarium > 3l alas Y-\ 55 (Khorshidi Kashani et al. 2013) ), Sen
45 0,8 gl lpl jo )5 g 0w Jatne glom 5 ST L iblis 4 (3late oz aBsb
F. subglutinans (Wollenw. and Reinking) Fusarium oxysporum Schltdl. sleaisS s gezo

F. chlamydosporum Wollenw. and Reinking P.E. Nelson, Toussoun and Marasas

122


file:///C:/Users/mn/AppData/samie/AppData/Roaming/Microsoft/Word/Barzgar%20Marvasti%20and%20Banihashemi%202011
file:///C:/Users/mn/AppData/samie/AppData/Roaming/Microsoft/Word/Kafi%20et%20al.%202002
file:///C:/Users/mn/AppData/samie/AppData/Roaming/Microsoft/Word/Mirabolfathy%20and%20Ershad%202002
file:///C:/Users/mn/AppData/samie/AppData/Roaming/Microsoft/Word/Mirabolfathy%20and%20Ershad%202002

VAR sl 5 5l ¥ alx cags Jlo LS (omlidis e Gl
Plant Pathology Science Vol.9(2), 2020

¢ F. compactum (Wollenw.) Raillo JF. solani [F. graminearum
S glwls Foproliferatum (Matsush.) Nirenberg

@iy s oS oy Brae jl Clizl § S ridlol> js Jobss sbnl bl jlew (nl Co o
2550 D90 (55lon slaailis ovalin (aze 4 (pda Sl ASE,B 005 g S sk s9e
Rhizoctonia gladis¥ ;| <ab sloslon -Y

odd Al (LS 5l g b 10 (gl ele olgie 4 R solani J.G. Kihn ¢3S #,6
Sy J—ad sloex 5l R.sOlANT (659095l sloeg,S 5l (s ,L—us .(WoNQ et al. 1985) cul
Burpee and Martin ) o b . (Anastamosis Group) AGsl, 2, 4,5 Jols a5 wleass 5,158
A Jals igh a Sl 3y 505 Jad Sz o iz ol b 55 oS las Lows (1996
(Leaf and Sheat Spot) (éMe a5 . 5 » aSJ (Large Patch) 5,5, asd «(Brown Patch) sloged
asb oo (Yellow Patch) )5 asd o

Rte o Fescues Blue grass Bent grass) o, fad sla ez 0 R.solani alwg 4 slogyd asI
aS Heblen gl co ol (aw | e e g 0,5 g a5 Sley o (g lews ol 09l oo bl (Qrass
Sz &S Sloj 09 c0 0,54 Jle sloged b (sloged slaasd sl el canlay (5 lew U 3l
S S Loy sloged sladil> Lo o5 eSS isgd Cgbyo laer g ul L ad S )00 & |
g1 aolg> (Smok ring) (6090 ddl> (g Lo pl D jg0 (pl j0 a5 Wgd oo abl>] ST,
Centipede . Bermuda grass) ,5 J—a8 sbo ez o R.osOlaN al_wg a4 5,5 aSd 5 )l
onl esloged aSS (g lems B .oy oo 9959 & (ZOysia grass 4 St. Augustine grass.grass
o 2L S5 ol b o8 4 bl sloged slaaS) &j90 @ p 5 b lacrer S s, )len
gl

Rhizoctinia slaaiss alewg 4y 0ads sl (5 ke slp a5 sl >Masl e 5 5 5 &S (5, low

«creeping bentgrass ,o .54 oo 3ol R. 0ryzae Ryker and Gooch 4 R. zeae Voorhees |l

Dg oo S5y 75,0 0 Gloged b o (S ) b b olaasd ol cels R. Z€2E 4565
Sz g a8 Jloj ;0 g 0w Jad slacyex o R. cerealis E.P. Hoeven a5g3 aliw g 4y 5,5 aSJ
oaaliw oo ZOYsiagrass 5 bermudagrass ;o &,0 4 (5 ke (pl 08l oo Bl (il Cgb e g
aigS 09l oo Sloged 4 Jle 0,56 0,5 K,y a4 gleaals> b platel gloasd oloyl cucls a5 048 0

93 Rhizoctonia sp.g R. zeae R. solani slaaisS 098 o (S p (K5 olw] Eeli R. cerealis

123


file:///C:/Users/mn/AppData/samie/AppData/Roaming/Microsoft/Word/Wong%20et%20al.%201985
file:///C:/Users/mn/AppData/samie/AppData/Roaming/Microsoft/Word/Burpee%20and%20Martin%201996
file:///C:/Users/mn/AppData/samie/AppData/Roaming/Microsoft/Word/Burpee%20and%20Martin%201996

S5l 5 sro Onl ® ez e s Lo
Plant Pathology Science Vol.9(2), 2020

3 plas @l lon g3l @bs 5 wiad (plolid 5 gilolaz Shed sew slad ez 5l lates
Barzegar Marvasti ) & ls 4y, g9, 1, 2l36,lew olie 2 5—iws R. sOlani AG2-21IB a5

.(and Banihashemi 2011

Tre O ST iz EWLl Gl aile alahe, L e 2lsS 55, Sl slen Cu e
SR Sguge S ke 4 9093 e )0 kel el el Jlake 1l dga (50,5 alidl g
g b Jojlareuio il glo 1Sz B 5leslaiul g olse slo plal cy gb, oS (S
(Tredway and Burpee 2001) 5.5 s &0 boornS 9,5

Bipolaris slaases 5| oL slas lew -¥F

iy (Sda—wg «(Melting out) Sue) ( Kt e o 524U L Ysoro iz ol sboaisS
Manamgoda et al. ) win » lag o POACEAE 0,5 (LS 0 Ko sl )l g a8l Sow g

Cynodon (59, ;! I, B. heveae 4 55 (Ahmadpour et al. 2012) -,Ko2 5 00>l (2014
;1 Cochliobolus cynodontis R.R. Nelson 45 .ailes,S™ 5,135 ol pl 51 L sl sl dactylon
&S e ol el 7,8 cpl el oo Slulis g (g5lwlas Lolium multiflorum-perenne (s,
Sgds oo By ;0 Slogyd aSl g 5 oD imen 5 0 ale LS 4 Bermudagrass o
Cawload 5,155 Lo multiflorum s, ;| C. australiensis (Tsuda and Ueyama) Alcorn «s5
865 b oo b ez 0 Lvg ate Sy gloged aS) 5 (5 codb obnyl ce b 465 ol
Manamgoda et al. ) ¢l ooy 5,155 L. multiflorum-perenne 445 54, ;I C. graminicola
s~ Cynodon dactylon g, 5 »asd ol cels B. cynodontis Wallwork et al. 5 .(2011
C. plectostachyus Cynodon bradleyi Nees g, 5l 4555 ol i oo 09 &
L. multiflorum- (Lolium multiflorum Lam. .C. transvaalensis Eicker and D.A. Reid
445 (Farr and Rossman 2013) o | ool 5,135 Festuca sp. 5 perenne (Lam.) Husnot.
g abe> Codb g ails K jolew glaaladi g aly, Souwgs o 5 paS) ol ccls a5 B. sorokiniana
Festuca .C. transvaalensis C. dactylon slaaisS oz (g9, 5l d9—is oo 32 g paiS ails>
[Poa annua L. [F. rubra L. [F. pratensis Huds. .F. ovina L. arundinacea Schreb.
(Manamgoda et al. 2014) ool ouls 135 P. trivialis L. 4 P. sylvestris L. [P. pratensis
(o gl Giulidl asle alize sla bs, L Bipolaris glaaisd 51 ol sles jlowm Co o
lo jlade als ol Jsb jo Jole (555,05 ol Jladie 0,5 5l Gl copaz jo (25 als
255 o0 Do Bl 9 )0 faS Blads 10 5 Bes 5 Lo

124


file:///C:/Users/mn/AppData/samie/AppData/Roaming/Microsoft/Word/Tredway%20and%20Burpee%202001
file:///C:/Users/mn/AppData/samie/AppData/Roaming/Microsoft/Word/Manamgoda%20et%20al.%202014
file:///C:/Users/mn/AppData/samie/AppData/Roaming/Microsoft/Word/Manamgoda%20et%20al.%202014
file:///C:/Users/mn/AppData/samie/AppData/Roaming/Microsoft/Word/Manamgoda%20et%20al.%202011
file:///C:/Users/mn/AppData/samie/AppData/Roaming/Microsoft/Word/Manamgoda%20et%20al.%202011
file:///C:/Users/mn/AppData/samie/AppData/Roaming/Microsoft/Word/Farr%20and%20Rossman%202013
file:///C:/Users/mn/AppData/samie/AppData/Roaming/Microsoft/Word/Manamgoda%20et%20al.%202014

VAR sl 5 5l ¥ alx cags Jlo LS (omlidis e Gl
Plant Pathology Science Vol.9(2), 2020

Pyricularia slaaiss 51 4L slas log -0

B¢ 5l Gram 50 Cadl (55lews ol el a5 el SIS 455 S Pyricularia oryzae Cavara
S—ise BVg 5 (53 92 S @i Jro (oo ol Jol2 Poaceae o5 lals i 4568
Ll 0S8 oo T a0 Sl p,5 sbools ;5 Ygona (s ,low (! (Castroagudin et al. 2016)
SYsb b ek gy g 0k Cush, b s pl il )5 slajg, Jold (Sogll 555 (sl b
Sl 5 Sl Fouad ez sbazalS ;3 Ysane 5 ke nl oilige Cusb) L S oo
Smiley ) i oo Sbu! (6 lews (! )0 S (59, yo sl Y-0 ojlal 4y (sloged 4y bilo (5S>
Gla) S5 bl 0 S s wSB oSS g lam obxyl ce by P, oryzae 445 (et al. 2005
Hosseini ) s4 & - Lolium perenne 4 Stenotaphrum secundatum (Walt.) Kuntze
S35l e, 4 P.grisea 4 P. oryzae sleass 5 (Moghaddam and Soltani 2013
Kimand ) ol ool (5,155 o9 0,5 ;0 y9sm e 31 L. perenne s L. hybridum Hausskn.
S ) 0 (g OISl 5l SO P.grisea law o5 ool sboul Sy (g xS asI (Kim 1991
Magnaporthe poa 455 -e:St .(Uddin et al. 2003) o_ib oo 1 0l jo cilisea >y yo alS
a_js 5§ P. pratensis L. 4 Poa annua ; Landsch. and N. Jacks.
;I M. oryzae B.C. Couch 45 45 4 P. pratensis ;| M. rhizophila D.B. Scott and Deacon
ailae 3 (¢ low &S Syee o (Zhang etal. 2011) wlais 5,155 Festuca arundinacea
(Sroez eyl Lrals ayegrass aiile cewlie 458 il o3 5l oo ybg, b il oais 5158
5o 3l Olgise LS 2 s (o Casb, (20 (sl plim0g; b plin o (6Ll I Sl
solitul b ylgs oo wily ol 3135 4338 slaJlo 15 5 lem yea> STl 0 6 o Ssl> s low
(Smiley etal. 2005) 55 5,5 ol (5 lors G275 3l (plooed pyons ||

o7 Soye B S g 59510 -F

ooz o Iplen Ko > L8 sle s 5l 55 Microdochium 4 Colletotrichum > g0
C. graminicola (Ces.) lwg oo slou! 5651561 (6 ke (Jlo Hlore 40 0555 o Crgamo
Bolton and ) a—ib oo ez e sladisS (59, (s lom (p oy 5 (S G.W. Wilson
Microdochium ) eg.s535 S0 (sloaSd ¢ Jutino b o s 3blis ,o yizen (Cordukes 1981
Glom S g oo il p2 (Pink Snow Mold) o s—0 3, S o lsie 4y a5 (Patch

Hernandez ) a—ib oo Joias g 0w Gblio lius) j0 0,5 J—ad OMe g o Wl 5 0 o>

125


file:///C:/Users/mn/AppData/samie/AppData/Roaming/Microsoft/Word/Smiley%20et%20al.%202005
file:///C:/Users/mn/AppData/samie/AppData/Roaming/Microsoft/Word/Smiley%20et%20al.%202005
file:///C:/Users/mn/AppData/samie/AppData/Roaming/Microsoft/Word/Uddin%20et%20al.%202003
file:///C:/Users/mn/AppData/samie/AppData/Roaming/Microsoft/Word/Zhang%20et%20al.%202011
file:///C:/Users/mn/AppData/samie/AppData/Roaming/Microsoft/Word/Smiley%20et%20al.%202005

S5l 5 sro Onl ® ez e s Lo
Plant Pathology Science Vol.9(2), 2020

L ;. Microdochium poa J. Liang and L. Cai b 4 a0 455 S .(Restrepo et al. 2016
aisS 9o Agrostis stolonifera L. 4 Poa pratensis I 5, codb Jule e a4 JoSdg0 SleMbl

9 Gl lax gl oot S Gy et QlS Glacpe) 000 pn S shasaS 0w fa b e
(Liang et al. 2019) ¢l ouls Slulils

IR LERS

Sl S b 1B 559 Slogme) g lajed e LA S 50 mee lalS I (S plie 4 e
Q.,"| aS sl o LSLQLSJLQ.:.; u.:).:é.:l_.w Al.o.> )'| 6>)L9 LSLQLS)LQ%.? Q_MJL.’L;A )‘0)55).3 6‘5[-.’.}
o oS ol Ul g (SouSin 3 el woles 40 g ools 3 150 cow sas , Jolhe ples o1, oLS
L sloss cnl ole aim oo )18 alos 5550 1) oz ol a8sb g ats; il s Lo sl )6 s
Pyricularia Bipolaris Rhizoctonia Microdochium Fusarium Pythium slaaiss sl 5o
&S (5976 4 Cb S jins o Lo (g5les oolol b g 1) Lo Lo o] .aiis & Colletotrichum
PP RT PAEA CH G Ul PR VNP PV-Y-RWN-1 PPN | EUWRH VIRLUIA S W] PR - JUIRE 1 E v CO R U V'

D)5 e iz S B S Ganil b g ange o)k

References &l

1. Abad ZG, Lucas LT (1990) Pythium species identified from turfgrasses in North
Carolina. Phytophathology 80:979 (Abstract).

2. Ahmadpour A, Heidarian Z, Karami S, Tsukiboshi T, Zhang M and Javan Nikkhah M
(2012) New species of Bipolaris and Curvularia on grass species in Iran. Rostaniha
13:69-82.

3. Barzegar Marvasti F, Banihashemi Z (2011) Identification and pathogenicity of
turfgrass-infecting fungi in Shiraz landscape. Iranian Journal Plant Pathology 4:127-
129. (In Persian with English Abstract).

4. Bentley AR, Tunali B, Nicol JM, Burgess LW, Summerell BA (2006) A survey of
Fusarium species associated with wheat and grass stem bases in northern Turkey.
Ydowia-Horn 58:163-177.

5. Bolton AT, Cordukes WE (1981) Resistance to Colletotrichum Graminicola inStrains
of Poa Annua and Reaction of other Turfgrasses. Canadian Journal of Plant Pathology
3:94-96.

6. Burpee LL , Bruce Martin S (1996) Biology of turfgrass diseases incited by
Rhizoctonia species. Pp:359-368, In: B. Sneh et al. (eds.) Rhizoctonia Species:

126



VAR sl 5 5l ¥ alx cags Jlo LS (omlidis e Gl
Plant Pathology Science Vol.9(2), 2020

Taxonomy, Molecular Biology, Ecology, Pathology and Disease Constrol, Kluwer
Academic Publishers.

7. Chawla SL, Agnihotri R, Patel MA, Patil S, Shah HP (2018) Turfgrass: A Billion
Dollar Industry. National Conference on Floriculture for Rural and Urban Prosperty in
the Scenario of Climate Change, Gujarat, India.

8. Davari M, Wei S, Babay Ahari A, Arzanlou M, Waalwijk C, van Der Lee TA, Zare R,
Gerrits van den Ende A, De Hoog G, Van Diepeningen A (2013) Geographic
differences in trichothecene chemotypes of Fusarium graminearum in the Northwest
and North of Iran. World Mycotoxin Journal 6:137-150.

9. Farr DF, Rossman AY (2013) Fungal Databases, Systematic Mycology
Andmicrobiology Laboratory. ARS, USDA.

10. Hernandez Restrepo M, Groenewald JZ, Crous PW (2016) Taxonomic and
phylogenetic re-evaluation of Microdochium, Monographella and Idriella. Persoonia
36:57-82.

11. Ho HH (2018) The Taxonomy and Biology of Phytophthora and Pythium. Journal
of Bacteriology and Mycology 6:1-7.

12. Hosseini Moghaddam MS, Soltani J (2013) An investigation on the effects of
photoperiod, agin and culture media on vege3tative growth and sporulation of rice
blast pathogen Pyricularia oryzae. Progeess in Biological Sciences 3(2):135-143.

13.  Kafi M , Kavyani SH (2002) Management of Construction and Lawn
Maintenance. Shaghayegh Rosta Artistic and Cultural Institution, 232p. (In Persian).

14, Khorshidi Kashani K, Mirabolfathy M, Rezaei Danesh Y (2013) Fusarium root
and crown rot disease of Turfgrass. Iranian Journal of Forest and Range Protection
Research 11:31-45.

15.  Kim CK, Kim CH (1991) Predicting rice blast outbreaksin Korea. In International
Rice Research Conference, Seoul (Korea Republic), 27-31 August 1990, Suweon
Korea, Manila, Philippines.

16. Kim JW, Park E (1997) Pythium spp. Isolated from Turfgrasses at Golf Courses
in Koria. The Korean Journal of Mycology 25:276-290.

17. Leslie JF, Summerell BA (2006) Fusarium laboratory workshops-a recent history.
Mycotoxin Research 22:73-74.

18. Liang J, Li G, Zhao M, Cai L (2019) A new leaf blight disease of
turfgrassescaused by Microdochium poae, sp. nov. Mycologia 111:265-273.

19. Manamgoda DS, Cai L, Bahkali AH, Chukeatirote E, Hyde KD (2011)
Cochliobolus: an overview and current status of species. Fungal Diversity 51:3-42.

127



S5l 5 sro Onl ® ez e s Lo
Plant Pathology Science Vol.9(2), 2020

20. Manamgoda DS, Rossman AY, Castlebury LA, Crous PW, Madrid H,
Chukeatirote E, Hyde KD (2014) The genus Bipolaris. Studies in Mycology 79:221-
288.

21. Marin Felix Y, Senwanna C, Cheewangkoon R, Crous PW (2017) New species
and records of Bipolaris and Curvularia from Thailand. Mycosphere 8:1555-1573.

22. Mirabolfathy M , Ershad J (2002) Turfgrass fungal diseases in Iran. Proceedings
of 15" IranianPlant Protection Congress, Kermanshsh, Iran.

23. Mirabolfathy M, Ershad J (2007) Bipolaris, Curvularia, Drechelera and
Exseroholum Diseases of turfgrass in Iran. Iranian Journal of Plant Pathology 2:257-
274.

24, Mirabolfatny M , Nazerian A (2008) Turfgrass Diseases. Darolelm Press, 144p.
(In Persian).

25. Nelson EB, Craft CM (1991) Identification and comparative pathogenicity of
Pythium spp. from roots and crowns of turfgrasses exhibiting symptoms of root rot.
Phytopathology 81:1529-1536.

26. Pourahmad A, Akbarpour Saraskanroud M, Sotoudeh S (2009) Management of
urban green space area 9 of Tehran. International Journal of Human Geography 69:29-
50.

27.  Smiley RW, Dernoden PH , Clarke BB (2005) Compendium of Turfgrass
Diseases. 3" ed. American Phytopathological Society, St.Paul, MN, USA.

28.  Tredway LP, Burpee LL (2001) Rhizoctonia Diseases of Turfgrass. The Plant
Health Instructor, DOI: 10.1094/PHI-1-2001-1109-01.

29. Uddin W, Viji G, Schumann GL, Boyd SH (2003) Detection of Pyricularia grisea
Causing Gray Leaf Spot of Perennial Ryegrass Turfby a Rapid Immuno-Recognition
Assay. Plant Disease 87:772-778.

30.  Wong DH, Barbetti MJ , Sivasithamparam K (1985) fungi associated with root
rots of subterranean clover in Western Australia. Australian Journal of Experimental
Agriculture 25(3):574-579.

31.  Zhang N, Zhao S, Shen Q (2011) A six-gene phylogeny reveals the evolution of
mode of infection in the rice blast fungus and alliedspecies. Mycologia 103:1267-
1276.

128



