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Table 1-Analysis of the effect of different concentretions of plant extracts on inhibition of mycelial growth of
Fusarium culmorum and F. graminearum in PDA

Means square Degree of  Source of Pathogen
SSle) free‘dom variation (S ew)
(e (bl axrys) i )

2850.739* 17 S F. culmorum

15.211 39 e
10.91 CV%

2784.167 % 17 Sl F. graminearum
34.677 39 Uast
16.59 CV%

1Y ezt o 55 51 T

* Significant at 1% probability
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Table 2- Mean comparison of different concentretions of plant extracts on inhibition of mycelial growth of

Fusarium culmorum and F. graminearum in PDA

F. graminearum F. culmorum
Means of Percentage of Means of Percentage of  Concentration Plants
inhibitory growth inhibitory inhibitory _ gr_oyvth (plas) <kl GLS ¢
percentage 5 SN,Issk as ) percentage inhibitory
Lo Siks) () 1, Ao s pSokae) S S LIk As )
(1) Sx,ls3k (1) SK,ls5k ((AE%3
0 '0 0 0 0 (xsLzControl )
¥, ®d416.66 250 Peganum harmala
()
%64.84 b63.33 ’56.36 950 500
®73.75 952.8 750
82.3° 76 1000
".3 "1.53 250 Stachys
<) lavandulifolia
(255
"1.46 "2.13 500
33 "3.58 3.02 "2.35 750
"3.43 "3.26 1000
"4.85 "4.13 1500
"5.43 "4.72 Yeoo
32.3 €41.4 250 Thymus vulgaris
(oresh)
®55.2 51 %64.1 °60.42 500
b63 ®73.33 750
%7458 ’81.25 1000
919.58 920.83 250 Cuminum cyminum
(J'-.wa aﬁj)
°43.54 375 °44.58 926.3 500
*43.7 “I56.2 750
734 75 1000

Len 10 dL@i}ldﬂ.ﬂ)})lb@MJW}\ BB O a s wlie Gy~ L s Sl

Means within each column folloed by the same letter are not significantly different at 1%.
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Table3-Effect of different concentrations of Thymus vulgaris extract on inhibition of mycelial growth of
Fusarium specious in vitro conditions

Amount of effective

Thymus extract

Effect on pathogen inhibition substance dilutions Number
(Sl (S5 olee 50) (mg/ml) e o3le lais) (sl oyl slacsy) (o)
F. graminearum F. culmorum
_ _ V5 7 1
- - A 1/4 2
- - ¥ 8 3
- - Y 1/16 3
- - \ 32 5
+ + 0.5 1/64 6
. . 0.25 1/128 7
+ " 0.125 1/256 8
+ + 0.0625 1/512 9
+ + 0.3125 1/1024 10
+ + ' - 11
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Table4- Fungicide effect of different concentrations of Thymus vulgaris extract on Fusarium specious in vitro

coditions
Fungicide effect on Pathogen Amount of effective Thymus extract Number
(Sobew S35 2 55 06 1) substance dilutions (o))
F. graminearum Foamoram (MIMD) 550 esle Jlaze) elas 6L“_“3))
(s

- - 16 ¥ 1

_ - 8 Y 2

- - 4 18 3

+ - 2 1/16 4

+ + 1 1/32 5

AEELST i8S Lamms 53 pgl5 8 o6 S olen Lk S A, 5 (SHIs3k s til (goslas il glachils 36 -0 Jsux

Table 5- Effect of different concentrations of Peganum harmala extract on inhibition of mycelial growth of
Fusarium specious in vitro coditions

Effect on pathogen inhibition Amount of effective  Peganum extract Number
(Soles 2 SS,les 230) L)) substance dilutions (o5la)
F. graminearum F. culmorum ((mg/ml) 5o o3bs solas slals))
(Lol
- - 25 Y 1
. _ 125 2 2
_ _ 6.25 18 3
_ _ 3.12 1/16 4
_ _ 1.56 1/32 5
- + 0.780 1/64 6
. ; 0.390 1128 7
+ + 0.195 1/256 8
. s 0.0975 1512 9
+ + 0.04875 1/1024 10
n + 0 - 11

GAL{.Z.:L«)T RINLY L.:;u).: (ﬁ)‘)}ﬁ GJG )f)‘w._.: dud;ﬁ J&.;.w‘ (5°JL‘“° s 6&&.&\9 &;SG.)G J.;U—? dj..\?
Table 6--Fungicide effect of different concentrations of Peganum harmala extract on Fusarium specious in vitro

coditions
Fungicide effect on Pathogen Amount of effective Peganum extract ~ Number
(Sole S5 2 55 206 50 substance dilutions (o)l
F. graminearum F. culmorum (mg/mb) 7 ye eale o) olas glazd)
(!

- - 25 % 1

- - 12.5 v 2

_ _ 6.25 18 3

_ _ 3.12 1/16 4

3 + 1.56 132 S

+ + 0780 1/64 6
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Table 7- Effect of different concentrations of Cuminum cyminum extract on inhibition of mycelial growth of
Fusarium specious in vitro coditions

Effect on pathogen inhibition Amount of Cumin extract Number

(Soles 5 SaS,les L50) effective substance dilutions )
F. graminearum F. culmorum Fanesle Jse) o) ebas slacd))
((mg/ml) Croms

_ 40 " 1
- - 20 " 2
_ - 10 18 3
- - S 1/16 4
_ _ 2.5 1/32 S5
+ + 1.25 1/64 6
) N 0.625 1128 7
. + 0.312 1/256 8
N + 0.156 1/512 9
+ + 0.078 1/1024 10
n + 0 - 11

AR S T 3 001555 g6 Solen LA 2 s 05 selhas il glachld iSE 6 6 —A Jir
Table 8- Fungicide effect of different concentrations of Cuminum cyminum extract on Fusarium specious in

vitro coditions
Fungicide effect on Pathogen Amount of effective Cumin extract dilutions ~ Number
Sobes Sy 2 (S b S SUbS_tance ) G 0,03 05las slacd)) (o)
F. graminearum F. culmorum (mg/ml) jye oale Jlaie)
_ 40 " 1
- - 20 v, 2
_ - 10 18 3
- - 5 1/16 4
+ . 2.5 1/32 S
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L el o (sols (iae 58S al o o Ve e e cbil2
Y &) eils Foograminearum g,ls J53S 50 aals
90 Saolob B Gl 5 s sde Laslasi gl (Y
pS g, slagaals s o se (Sull cud
mwlie (Ve Jgan) Bk 5o sasll aald b dwlis o
(A il 3T mlm b ik bl mls o

el Sl 3T Gol G Slsa aa Sile

alo olas L sylme (S planl al&anlel =
YL w5 Gl (Jilae sLa o)lime 4 <
s dadlas 3 50 sl sslac G Ty (Sasslasb
i sl 3 O il 3T o Lajlas ol
slaci e 5o La sliac 5305 Guilyyly wias o
ol Hu ol ae BRI Las s olS sk,
8 Sl tanlie (A gan) ols GLid wm o
o al @ Ve bl G ol Al e lac
e Hsbds solac ol «S el ) 5 (Sha sald @



O ylSan g ool yial

\oF

sl oslas hyls (€) 53l dals (D) (@l Lz @) . (pmly) F. graminearum 5 (Y1) culmorum

Figure 1-Germination of wheat seeds in plants treated with 1000 ppm concentration of Thymus vulgaris against F.
culmorum (top) and F. graminearuum (down). (a)uninfected control, (b) infected control and (c) treate with Thymus
extract.
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Figure 2-Germination of wheat seeds in plants treated with 1000 ppm concentration of Peganum harmala against
F. graminearuum (top) and F. culmorum (down) . (a)uninfected control, (b) infected control and (c) treate with
Peganum extract.
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Figure 3- a- Inoculated plants with Fusarium culmorum and Peganum extract 50 days after
growing .b- inoculated plants with F. graminearum 50 days after planting (left) and with
Peganum extract (right)
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Table 9-Varianse analysis of Thymus and Peganum extract effect on wheat growth indices infected with Fusarium
culmorum and F. graminearum

(Slas o :55Le) Means square Degfree Degfree (S ,L)Pathogen
. ' . 0 0
Dry weight of  Fresh weight Dry weight of Fresh freedom  freedom
aerial part of aerial part root weight of o 3) )
(i, 5039 Bl G
(._f_l}'“ L;L“ (._f_l}'“ NS ¥
0.006 0.331% 0.013= 0.048: 3 Sl F. culmorum
0.0001 0.0003 0.00005 0.00009 8 s
13.52 2.8 7.95 4.31 CV%
F. graminearum
0.005: 0.218: 0.004 0.026: 3 Ol
0.00001 0.001 0.00006 0.0001 8 s
5.66 38.2 11.78 5.5 CV%

* Significant at 1% probability

/\ JLA:’\ Cjﬂnﬂ)) )') L;M b

r.x;f oLE 55, F. graminearum y Fusarium culmorum  diww! 5 o sl slae,las 31 5Kl (gamalis =V g
Table 10-Mean comparison of Thymus and Peganum extracts on Fusarium culmorum and F. graminearum on wheat

in vivo
Dry weight of aerial ~ Fresh weight of  Dry weight of Fresh Treatment with
part aerial part root weight of pathogen
el ol S 05) slsn el 5 055) Wiy SEE O3) root (S Lol
(.9 (.5 .5 e P 059
(5
%0.11 %0.91 ®0.1 %0.28 - Uninfected
aalsycontrol
(L
0.03 ‘0.28 “0.02 0.07.¢ F. culmorum Infected
aalsycontrol
(aéjﬂ
0.03 0.27 °0.015 °0.065 F. graminearum
%0.13 0.95 %0.17 %0.37 F. culmorum Thymus
o lac)eXtract
(ot
0.04 ©0.45 °0.04 ’0.15 F. graminearum
70.07 "0.49 0.06 "0.19 F. culmorum Peganum
o lac)eXtract
(J-k;w‘
°0.09 °0.57 °0.08 ’0.23 F. graminearum

s 70 ezl pelas 53 13 fme M 3B O i p 55 wlie Sy b L SiLe
Means within each column folloed by same letter are not significantly different at 1%.
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Alternaria Aspergillus spp. Candida albicans
Sclerotinia Phytophthora infestans alternata
Penicillium Rhizopus stolonifer sclerotiorum

F.  gFusarium sp. Rhizoctonia solani digitatum
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Abstract

Fusarium culmorum and F. graminearum are causal agents of the important disease of cereals that lead to
extensive yield and quality loss of wheat. Due to the hazardous effect of chemical compounds, alternative
method to control these pathogens in the field is necessary. In this study, the effects of methanolic extract of
Thymus vulgaris, Peganum harmala, Cuminum cyminum and Stachys lavandulifolia on mycelial growth of
these species was studied in laboratory and green house conditions. The antimicrobial activity of these
pathogens was determined through poison food assay at 250, 500, 750 and 1000 ppm concentrations. Among
all methanolic extracts, T. vulgaris extract at concentration of 1000 ppm was potentially effective against F.
culmorum by 81.25%. Also, methanolic extracts of P. harmala at concentration of 1000 ppm showed high
antifungal activity against F. graminearum by 82.33%. Thymus vulgaris extract had the lowest MIC value (1
mg/ml) and MFC value (2 mg/ml) for F. culmorum. Also, Peganum harmala extract had the lowest MIC
value (0.78 mg/ml) and MFC value (1.56 mg/ml) for F. graminearum. Methanolic extract of T. vulgaris and

P. harmala were effective in incrising wet and dry weight of roots and shoots in greenhouse condition, too.
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