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Abstract
Sugarcane is an important commercial product that is used for sugar production and many
industrial uses. This research was conducted to identify Fusarium species causing sugarcane
pokabong disease in plants with symptoms of vascular wilting and red veins in the leaves.
This disease is one of the most important and spreading diseases of sugarcane in the world,
which leads to a significant decrease in the sugarcane crop. The purpose of this research was
to identify Fusarium species causing this disease in Khuzestan province of Iran. The
sugarcane fields of this province were visited and samples were taken from the diseased
tissues of the plants. The diseased tissues were cultured on potato dextrose agar medium after
washing and surface disinfection. Morphological identification of the species was done using
valid identification keys, and the combined analysis method of the data of tef 1o and rpb2
gene regions was used to confirm their identity. The pathogenicity test was performed and
the results indicated that the identified species were pathogenic. Fusarium culmorum and
Fusarium oxysporum species were identified as sugarcane pathogens. This is the first report
of F. culmorum and F. oxysporum species as pathogens of sugarcane in Iran.
Key words: Pokabang disease, Fusarium culmorum, Fusarium oxysporum

D4 Corresponding author: Zafar d@basu.ac.ir
* Credit authors statement: Samaneh Dashtipoor: PhD. Student, Investigation; Doustmorad Zafari: Supervisor

14



Two Fusarium species pathogenic to sugarcanein ...... Dashtipoor & Zafari
Plant Pathology Science Vol. 13(1), 2024

PRy Jlis
alplobawies bl jo )Slas (gl slows pas 198 (G43g5 99 (B %o
@*6;&3 3 yodawgd gy s dilows

Olpl eploes L degs olSiils (65,9laS oastiils o SKo50L5 04,5
VEYI YN - bl VESY/) [0 il o

Al Sl eoliasai bl 53 S sl slons plish S45T 93 (yme (V1Y) 0 i ¢ gy
NEYE () I ol ol Lo

oS

S8 eoliiwl )50 (g0l (saie Bilae § S oy gl oS Canl )l pae Jaaze SO Sios
sladisy yo St Sioller lew Jole p 558 sloaisth alulid jolaie 4 haghy (nl 005 o0
b 55 5 e sl sl Sl esslom ol 0 plonil Sy 0 508 slaaS 5 gaigl (S0 e (sl
Sghes S Jpaze 0 xy SB el 4 e &5 cul gl o Sis S
slaas) o 09 Glnl Glwjor Gliwl ;o lew cnl Jole pgli08 sladiss olulid fagh cnl 5l Sow
gt | Lo Slodlaind (6)l0 p digesi o g Loy (SloiSLs 5l g wind w05l (bl (nl S
L baisS (s5l5hre alolid ind St 5155 280 f gin s anms 55, s(mbas (g 5
tef 1o slacy; s sosls 51 oS5 5dUT U3, 5 5 0 alowl slulid pine sbaadS 5l soliu
4, Fusarium oxysporum, Fusarium culmorum slaaiss .o solaxwl sl coga ol s, rpb2,
Lilon 5l S o @l 5 0 plosl 2l )l ogo3] winds plulid St sl jloy Jole Glsie
Olexe 4 F.oxysporum o F. culmorum slaassS 51 5155 ol cpl o oads oLl sloaiss yog
wilbee Olnl o S slo S Lo
Fusarium oxysporum [Fusarium culmorum SslSss (5 ke (oS 5519

Introduction doddo

ool ys (s T dad 9 Gy I 3l 0 xws Hebas (Saccharum officinarum L.) S

oole ;S5 adgs pogdle aS” Ceul (55,5l DY gaze (n St 3 (S 5 lnl 00 5 dedse iS5 e
Cad S Sl 5 bl 0o 9 (2138 Slge e 5 Seigm Bl adds alox 3l malis 51 (g ks 43l
Jro 6509 sl ol ozl 0dij e g 0nd) sl il L oS -l (Vishwakarma et al. 2013)
K555 (5,lews .(Dela Cuenva et al. 2019b) aieo o 2olS 1) ] adgi a5 Conl axlge SigilS's

Lozl sliwl 15,4l ol paiwgsd €Ki gl (5 ,55S (Gonidls 1y o dilows 1 idgh ;o B awy sl udi *

15


https://yujs.yu.ac.ir/pps/search.php?slc_lang=fa&sid=1&author=%D8%B8%D9%81%D8%B1%DB%8C
https://yujs.yu.ac.ir/pps/search.php?slc_lang=fa&sid=1&author=%D8%AF%D8%B4%D8%AA%DB%8C+%D9%BE%D9%88%D8%B1

Two Fusarium species pathogenic to sugarcanein ...... Dashtipoor & Zafari
Plant Pathology Science Vol. 13(1), 2024

a1y Jpame ol s Conlgls o sl ez ol 1o Siid 28 e slocslone J 5
Gboo wal Oilus (ghlew dclie o8l byl g wles B o cwl 00,5 axlge
Jolas S50 iz nd g o] ubiins il 5 pudies o5 il g las e <L (Huang et al. 2022)
Mg g ool grle (Rl Cux o e Shpse GHI ] anugl 4 e (liee 5 5 ke
3 g Conl pgylie8 disS wix 5l AL SglS gy (s ,lews .(Huang et al. 2018) oo o [iol38l 1) Jgame
GoreS 53 Fhe elge 5l (o bbaeld (Ldag); 5SS Sl oad (5155 Gl 9,8 et bl pan
Gbls )0 K959 (5 ke (o, » (Viswanathan 2012) el 009 s> sl 4y ol Jll 9 (5 Lo
3 5 S (b (g)lom 4 Lo ;Ko slaaisS 25T aS ol 5155 e 50 Sl CuiS Gl
Solow 1,00 Slae JialSg oad o0 (g, plB,) 10 (6 lows 590 il &g YNV LY. -V slo Jlo
3 She Jalse 51 (SO aedd iy, iS50 (Lin et al. 2014) el 00g wuo o Foovgus> Sind jo
.(Viswanathan 2012). ¢l 053¢ asax bl a4 )] JES! g (6 lew b s

S g (Geaens Jie cllS ploj jo ail Sy Sleldl sg2 g b (bl e Sand slaasze o
(alizs 2l 5 of bl pd 4 Vb (555l 5 o9 oS5 ) Lo ele Conle Lo o o L,
DS o (6t S oo ] Ll (b yo e Bble ple Jie wilgs oo g ol 00l 0000 (5 Lo
5o ©0g9a> b o i8> 8 5l eolanwl ax 31 el oaiid cwypm 555 U (ke Ol Gl ol pl 5o
o dbul Cuglae o e ys pl ol 10 4 pesylie8 slaaisd Lol cawnl 00gs oo SSqulSan (5 Lo J S
bows Jole JWl 05 oo dald 5 ain, Sows g (Sl wse 5 lew . (Xu et al. 2019)us
ﬁLN" 2 St D308 Ol 5l ey g 0ad Sy aBle (Sogll carge 5 ol Sljlsn &)j50n,
F. sacchari bwg el KalSer (6 ko 05 o0 (SO0 g g Wb oo (0 y5uS olS slacand
(Viswanathan 2020) 598 oayo g5l U ol Sjailex al> 0 5l ilgi g0 (S0 0% 9 990 0 ol
sbai jlg a5 Sley il (gl o) sl (6 5lo @ Mol s 5 s Kol YUY als o 0 oLS
Jis o0 (6 g | gl AL Ggloye Juad )] JLos 4 5 Siis 50,5 Juad 0,50 S 40 dxiiee
(Linetal. 2014).ccul axils (6 lo ao jw (so0m] p Slodes 0% oo sl g o Jluses

loaisS S39l9)90 9 (Seiiohd (Seigdom peolie wlul » pglisd sladisS wax sunail
oS g uods (Summerell et al. 2010¢ Kvas et al. 2009 ) ¢l (FSC) 4ig8 uSloS & g0
Dilod,S 5158 iz pl sl |y 468 WSLeS VY Kl s Sk BT bl (2018)
g olpl Qe Gll 5o ile (ul oo pn 558 ladisS plulid ags cnl 5l Sua

16



Two Fusarium species pathogenic to sugarcanein ...... Dashtipoor & Zafari

Plant Pathology Science Vol. 13(1), 2024
Materials and Methods L 59, 9 dlgo

k)b (pleld 9 gilw alls (gjlulaa

oo b slodig g wind wuo3b YA g VWWAA o o b oliwjes sl o Sins slaas,je
SR loanss o ailflaz jsbay g wiad 5l paigad Wisl 5 S (55058 ity (Tt 5 So05
5 lewm Jele slom B (glolas asos Jae olKiole;l a4 Slastin <l b g (5,10a55 oois B puan
L k=,B s3lw s (Refaei et al. 2011) ol slosl (g lows mude glyls loadl alire slo o
L olldgige 095 999 0l (P92 deiS 950 p iS5 S Lo Dladuion 1 Jold S la g 45y (5 ) aslllae
Leslie & Nelson, 1983  ,cas slaa s 5l oolawl b dojgwgaucdS ¢ o ppgsasS og o Jls L
A% plsl ODonnell et al. 2004, Sammerell 2006

S o o050 lolid (sl 095 5o 3l oanled aslaz S beaiged (aieg S 5 adsl (alulid 5l g

dged (5ol Sz sS ST ol ¢ cogelunn 0055 angd (gl a5 5lem (905] § Dlasuie
PDB coiSlams yd oo Ve v gl 65 oo YO+ claaSodls 1o ladglaz 055, V¥ catS 5l 2,6
Gl wan ) Goe a8y 0 90 Vor ey b gileSOl SOl olSeis (g9, oS ol i
ool s Jiol> glopgrbunes 50 dians s yiaol shaio b g 991 syl 515 oS b bopgalanco i
S50 gl lp g Wl a5 ) G e ¥ @i Se )0 5 WD 3g ez sle o mle 3l
5SS et s plomil s Sl b (Moller ef al.1992) i, b zl sl aizd S 15 solical
s 2S5 PCR lawgs Rpb24 tef o slo o5 >le 5l cidn .ol sdgomiw ©lyogl L DNA coweS
o, S5 58T U5 58 5,989 5 L PCR Jgeae (Liu Whelen & Hall 1999, Geiser et al. 2004)
Sl53le 5 5l ealaul b sdel cwsds sl J1gs .o ploml s 550155 &8 8 SeaS b JNgs (a0 ooy o
Srom bz e sbaalas g wiod awslas NCBI 5 Lo 0290 sl Jlgv b cedl o]
SVlie 5 g pe sl Iy 8,5 5 e 5 slaisS 5Slye an 5 st st (sl el
il g (Clusta TW aab ) BioEdit7.0.9.0 3310 5 51 oolisl b b Jlgs oy il o5 il 51 ¢ puims
&g 9 Neighbor-Joining  Jao L MEGAG6 38l 5 L Soiisld oo (Hall, 1999) wios 51542 4

o (2 lwlbd bz B (2156l L]
oley B o plml alBaslesl Ll o (Savocchia et al. 2007) oy, (wlulp ol5s lows Cous
3 <3l 5 ot 2l 5 025 g CPO9-1062 3, 45 ol Lol by il 4 dle s

17



Two Fusarium species pathogenic to sugarcanein ...... Dashtipoor & Zafari
Plant Pathology Science Vol. 13(1), 2024

@lls el Yo Jsb 4 oilabad ay baadles winds lbailie ol VO ki a4y glaasle by (yw on
ooliil b 0d Jghead aoys Vo gl IS G b T pebans g s ody s ol o, Silos 55 5 il g0
A3 90 glaz 51N S g 0 slml )T ) el £ ke 4y (i S g5 oS Elyg Ay 057l
Sy G aals jo al oailiigy oLl L Siasle Jore e 0l Sk ool obm! Sal> e o
Sugh, Lai> jelateds (Siale 5l ol gl (lalS b osliiul (g yw cedS a6 e e 7
Lo, VF CldS 5l am ausd) S 18 egadas 4z )0 YOEY (slos )0 (jgilie,3) (g albamme S5 50
IS5 s s oo k(5 T gmrolS’ s 10 00 ol o5 4 s « 4Bl b iy
aals b awslas jo o3 4>l Job wlwl 32007 ] ISen g Savocechia g, sudo (s e (ali 0
L SAS 9.2 153l 5 51 solical by obas elS gyl LB 1o il oolont S slyr coylel 50UT 0

s plal S35 yg03 51 oolial

Results Lasl
oud Ll bz, 9 )l aLis
sols Hlis VUSKs,0 Hliwjer slaac,je )l oo (5 y5laen Sis sladie o 6 lew slaailis

oleas

Olpl cliwox bl jo i slaaig S p g adle )0 (5 ke pdle ) JSb

Figurel. Disease symptoms in the stem and leaves of sugarcane plants in Khuzestan province, Iran
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Figure 2. A and B. respectively, top surface and the understory of the F.oxysporum on PDA,
C. Sporodocium formed on CLA, D. Microconidium and macroconidium formed on CLA ,
E. Macroconidium formed on CLA, F. Chlamydospore on SNA, G. Monophialide on CLA,
(Scale bars= 10um).
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formation CLA Scale bar 10um, D. Macroconidium on CLA, E. Chlamydospore, (Scale bars
10pm).
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Figure 5. Pathogenicity test on cut sugarcane stalksDetach test : A. the outer surface of

the inoculated area, B.The inner surface of the infected area in the treatments, C. The inner
surface of the stalk in the control.
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