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Figure 1- Comparison of the effect of fungicides and biocontrol agents on the colony diameter of each corm rot fungi.

S 9y ol YA G a9 0ad Jie (0 S8 @lo bame
B )5 )l B gl 42 DTV gled 3 (4883 )3 )93 0Y)
905 Souks ySlu Fove @50 ABBY Ve Do 4y (6 Ggrmilimge
sl (NaCl Jgo +/VF) Sfolgn b Seod Jsloxa b i po Y=Y
s pibejl ol 55 03,8 guitns Lo olileBl b8 by
e 53 Jslows 1Y g ) e A e ) el
=oio 3l odla il b a8 )8 Jla5 )0 e (6,8L 5l (cfu/ml)
S 925 3moyd S Jsloe )3 s yiagg Sl B9y L 3l
Weller & Cook, ) ads s, a5 3)s 0 clacdale Jolu Juio
(1983
= setemas (5355 5 )6 Ghlie (slacdalé 5b dumlie cox
ol B > (lafl ( Sag Ase slag B 45 1) i
b e a5 o il e85 g 1S5 e b ol S
el & phad a6y lawg p3 Slew 5B 5 pe Bl S
Sy g A 03l 8 LT 59285 (o bame (gl
L bl jobay jiaen oo (pgmuilusgu cdale pa 51 i o

sladises .85 )58 o) 10 dgng0 bae adls )3 e e

Solass slag ) Fewy J yss jlas
el Gl a4 e 81 5 B S )lew le
Jaidyg e zyL8 a8y 5l slaslad (T harzianum Bi g,l5 b
oy (als o8 iily wlis g )low oBiislojl yguunSIS 55 3g340)
Lulyd cond il iS5 163 oS Lo (g9l gy S
BL3 gyt slhae Ol i e VO &5 5 sl 5% o 4 g
5> Ol Pl €S g gy &y Sl dlye Sy by
IS o) Sigmilpnges g 003 1 &5 5y 51 o yggesl S 5y s
o33 ey Y 93 Jolo ax)ly I Jolb (pgpuiliwg (8,5
3 Orilise 3 Lol Cle s g gl (2l Cer 3
)+ 0) clale s b ooliul (segiuwlon) slad JaulS 4yl
75 s il S35 3590 (1)e H g 10 Ty
Schnathorst & Mathre,1966; ) &b 45 ylais o i o

.(Rowe et al., 2000

P. fluorescens (5SS dole yaruiluwgw gy Cp>
oslawl (Weller & Cook, 1983) S5 5 ,Js 455, ;] CHAO
P asbs YA cois I Jol8 0o S ) cnl sl 03
sl e Voo gsls slacSwds 4 (King B) ;a8 Laes


www.SID.ir

IFAY 5l o o)led ¥ wlr (ol yhe ) 5y9ld g caslyj a ol YA

e L peeys S oSl s Jrasis (2SE )8 J1 (38 2 ¥ 5 Y Y ) 2 Lacsys a5 (Sianle gyt sl Olid e S L aald

3 0S5 45 i sl 390 o | D slite ST ligy 3l 50 1085 gl 23 TV (sl & 5SS
1 0dcel Cwddy (cLamodld g o dunlie aali (cladiges b jlos o8 48y buy dald gy Sl adb e dasyn
Ly SAS 8.0 (5 )Lal doliyy jl oolial L o o5kt Mol o )b ol jlams,S S 4y jhad e 03,5 diBgie Liolejl 5 lew cla
SAS, 1999) 15,3 duwlie ,555 3la s 5l ealar wwl Ly g ads (g5Sojlul oy o 0 ,Slew )18
SAS, 1999; Maleki Ziyarati et ) 13,5 3JUl SAS 8.0 ()Ll
Coug g lo .(al., 2009
4565 dw Jols 03901 (clanas 5| osal Candey (slag, 8 slaws

s Aspergillus  niger Penicillium  digitatum >, Sl slag )6 (basids jlass

9000 S P, digitatum 4545 > > Rhizopus stolonifer Ol a5l eaal cowdag )l Slag B 51 oy sl
sl o Blad g e 1 03l oS plaal & )ygod, (P05 10 o) bl g ol olajles

OA.niger B@P. digitatum @R. stolonifer

9 e B r
fize] 214
[ Jeid
Eid o
= =
= 81
= = &
= E= £
2 e 54
— 5 1
- oo I
5 /1 i B
e E i
o [ = =
3 = &
c ! = 54
E 4 i o £ i
= - 8% o
= = k=l =
S 5 = B
= & = =
S = i I
i 5] HE
- B fiid

g 3 & e g I

=] = o ]

1 & =

= 1 2

. = 44 i1

= 2 £ =

g ] = b

O 4 i i o

- 1= b

| 1= b4

A = il

3 i 1

A 4 il

d b4 £

3 & E =

& ¢ ]

g 1 £

& £

g =

= =

% i

2 2 i 4]

Control

Control

Benomil Cupper oxichlorore P. fluorescens CHAO T. harzianum Bi

Ay Sy Vgo GBE,B 51 S (IS JhS Glime 9, J S g Jelse 9 (85 )8 OS5 lide gy SIS 5T dungliie Y JSU
Figure 2- Comparison of the effect of different concentrations of fungicides and biocontrol agents on the colony diameter of
each corm rot fungi.
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1-4: Concentrations of fungicides and biocontrol agents. Benomil (1: 1><10'3, 2: 2><10-3, 3:3x10 and 4: 4x10° g/l), Cupper oxichlorore (1:
1x10, 2: 2x107, 3: 3x10° and 4: 4x10™ g/, P. fluorescens CHAO (1: 1x107, 2: 1x10%, 3: 1x10° and 4: 1x10"° CFU m1 ') and Trichoderma
hargianum Bi (1: 1x10°, 2: 1x10%, 3: 1x10” and 4: 1x10% spore m1 ).
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Figure 3- Comparison of the effect of fungicides and biocontrol agents on the colony diameter of corm rot fungi.
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Figure 4- Comparison of the repression effect of fungicides and biocontrol agents on the colony diameter of corm rot fungi.

Shah & ) cwlazsl yials g iz ol a ol ac;
Jogs i liseo glaclale I yiolojl o) ) (Srivastava, 1984
R. stolonifer o P. digitatum A. niger glag,l8 J, xS ¢y
2 oo lS (STL dunlio 1> Satowws S 5 ol 0 solazl
Sl gyin b ie slag,ls IS 4, jals
90 slag)ld plw 5l i A, niger g9y Jogin (S5,b5L
wlao)i5 L psls §dod ) odel Cunddy guls dunlie
L Lasye slag)l5 3)lse el 5 o Wl oy i im0
Rhizopus sl o i 4y 5 lxio glond 55 65 9dy SLS
»Fusarium ¢ Rhizoctonia  Aspergillus  Penicillium
e (S 099l bl (6350 18 gl A (S
wiblio jo e ay (S Jole |y Sclerotium rolfsii ¢ )
» {(Kalha et al., 2007) 45103,5" (3 320 (jueuiiS g )lguiS) i |
I B g 48 353 5929 (lide 5l (g £)l3e Mia ppeiS
o Penicillium Fusarium Loz, 3 4y 5 lxio Ll od o5
Hassan & ) Lg b o 4y g ddy)y (Suws )bd Rhizoctonia
laols) 2015 loj ;5 (g)lew adsl slaailis (Devi, 2003
9 (80)) ©Hgods Laaslis L)-’l Ll 00 ol live ().uoly 9 )ufl
sleasy JSis 55 5 dBlw bl (Sawg 5 baler (55,05
lacdl | (Sojels y3g; Loles S oo oy oy (59 <S5t
~e odalie oy Gl 4l ) S )len slag)B 45 5 ol
(Hassan & Devi, 2003) >4

O9=ejl 3 4y S JiSe g olberd Jolge (b )
T. @l 4 by ()6 S )len 05, 5l SH)5L Bl o o
o ¥ JSs) ol o P digitatum g )8 )50 4> harzianumBi
Logad (LS (Lo S )lon i) Jyu8 ] slalo ) (0
ja_wy oL:f L;'o)_o) dLmPL\_’I )_ilb 9 0420 L;..\.&_wy J_n‘}c
P obaghs) J5ud LS 3 ceslie gy So plysd s
w5390 (2loed B9y Sln sl (23R Glyea 5 d)lse
(White et al., 1999) cul 48,5 )|)3 ;Lo

3ol laiie ety Sl gy slags)lon s S8
Tronsmo & Raa, 1977; Lim & )ccwlodgy opdisw
Rohrbach, 1980; Dubos et al., 1982; Tronsmo, 1983;
.(Dubos, 1984; Janisiewicz, 1987; Wilson et al., 1987
0391 (e 495 3y90 (o Bblie (B 3 ()] Ay (Shewg
&3 ddlleo L (Thakur et al., 1992) - ,LSan 5 5555 .l
z,U (Bervar-Kishwar) ,lg iuS—)lg,y ddlaio )3 39590 lyacj
54y (Shws Jole loicay Macrophomina phaseolina
o3 )S" (Byme (lyie ] Sy (303

Oygody Ay (Sdwg JyuS Gladss el o oylyae 5 )50 5
Wl 5o ol 48 3 poul (1587 )8 @loS 5 5l ookl b g (olewss
Shws Jole loiedy Fusarium oxysporum f.sp. gladioli
g (Primo & Cappelli, 2000) cuol odds (3yzo lyoe ;5 4l
Jodome )3 adBs Ve Se &y bhanecuiS S Slen ol S8
5 (m23e)l8) Oimansl oo pd A Jgdlils) Wods Jlia )5 9

s ogligd (Ss ol (0 4 Wl Jle (Usest) 3Ly


www.SID.ir

YV T s g olybey a0 Sy Jole g, 5l (5 (2lulid

M
T8 OLS 5 g shmed (b L g (2,8 Jolge 115 Slojlod (A2 g W 4y 1o i (Glb Z)B (5 low Mo (61,15 (gl ity -0 JSUS

Figure 5- The corms with symptoms, fungi isolated from the corms, and some treatments of fungal and bacterial biocotrol
agents and fungicides.
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A,B: The corms with symptoms ; C,D: Colony and sporangium of R. stolonifer ; E,F: Colony and conidiophore of P. digitatum ; G,H: Colony
and conidiophore of A. niger ; I: The effect of P. fluorescens CHAO (1><1010 CFU ml 'l) on A. niger ; J: The effect of P. fluorescens CHAO
(1><109 CFU ml '1) on P. digitatum ; K: The effect of P. fluorescens CHAO (1><107 CFU ml '1) on A. niger ; L: The effect of benomil (1 ><10'3) on
P. digitatum ; M: The effect of benomil (2><10'3) on R.stolonifer ; N: The effect of benomil (4><10'3) on P. digitatum ; O: The effect of Cupper
oxichlorore (2><10'3) on P. digitatum ; P: The effect of T. harzianum Bi (1 x10% spore ml 'l) on R. stolonifer ; Q: The effect of T.harzianum Bi
(1x10® spore m1 ") on 4. ‘niger ; R: The effect of 7. harzianum Bi (1x10° spore m1 ") on P.digitatum.
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Abstract

In order to isolation and identification of causal agents of corm rot and their control, the sampling was done
from corms in farms of Bushroueye, southern Khorasan province. After culturing of sections of infected corms,
the fungi, Penicillium digitatum, Aspergillus niger, and Rhizopus stolonifer were isolated and identified. For
their control test, four concentrations of Pseudomonas fluorescens CHAO, Trichoderma harzianum Bi, and four
concentrations of fungicides, cupper oxichlorore and benomil,were used with four replications. The control
effect of antagonists and fungicides were determined by measurement of diameter of pathogens colony on
medium. The results showed that the maximum of control of antagonistic fungus were obtained in concentrations
of 1X107 and 1><108, and in the case of antagonistic bacterium wereshown-in concentrations of 1X109 and

1x10'". The fungicides had maximum control in concentrations of 3x107 and 4x107~. In general, among of the
treatments, 7. harzianumwas most effective to reducing the growth of pathogenic fungi.
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